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Qhemical & Metallurgical Engineering 
is the successor to Metallurj/ical and Chemical 
Engineering, which, in turn, was a consolidation 
of Electrochemical and Metallurgical Industry and 
Iron and^teel Magazine -effected in July, 1906. 

The'magazine was originally founded as Elec¬ 
trochemical Industry, in September, 1902, and wa.s 
published monthly under the edi^rial direction of 
Ur. E. F'. RojtBEE. It continued under that title 
until January, 1906, when it was changed to Elec¬ 
trochemical and Metallurgical Industry. In July, 
1906, the con.solidation was made with Iron and 
Steel Magazine, that had been founded 8 years 
previousl#^ by Dr. ALBERT Sauveue. In January, 
ISIO, the title was changed to Metallurgical and 
Chemical Engineering, and semi-monthly publica¬ 
tion was begun Sept. 1, 1916. On July 1, 1918, the 
title was changed to Chemical and Mctallurgicnl 
Engineering, and weekly publication was begun 
Oct. 1, 19P9. 

Dr. FI. F^. Roebek was editoi' of the paper from 
the time it was founded until his death on Oct. 17, 
1917. After a brief interim he was .succeeded by 
H. C. Parmelee. 

The staff of Chemical and Met.aliingical Engi¬ 
neering eomprises: H. ('. Parmelee, editor; 
Ellwooi) Hendrick, consulting editor; Ernest E. 
Tiium, as.souiate editor; J. S. Negru, managing 
editor; A. E. Buchanan, Jr.. Charles N. FIul- 
burt, Sidney D. Kirkpatrick, R. S. McBride 
(Washington, D. C.), Graham L. Montgomery, 
Charles Wadsworth, tiKO, Alan G. Wikofp 
(Chicago), a.s8i.stant editors. 


The Hopeful 
Outlook 

T he truth of the old adage that hope springs 
eternal in the human br^.st has been given fre.sh 
point amt emphasis in the spirit of optimism with which 
the world ^las abandoned the old year and turned to the 
new. Nineteen-twenty-two has gone; and good rid¬ 
dance,‘say we all. The new year is at hand, fresh, 
promising, hopeful, and we welcome its opportunities 
as we tio the next hole in golf after a particularly 
atrociaus score. Another chance! A new opportunity! 
A clean sheet! Well, what shall be writ upon it? For 
8 long years we have courageously faced a new begin¬ 
ning on January first, and December thirty-first has 
seen us dejected at failure and discouraged over the 
poor accompliahment. What reason is there now to be¬ 
lieve that thlB^year will yield us any better fruit and 
leave ns wjth^a greater degree of satMaction? 


F’irst, there is increasing evidenee that the United 
States is discovering Europe. F>ven irreconcilables who 
3 years ago shouted their opposition to participation in 
Ihe tangled affainn'abroad and determined for us a 
policy of isolatidli that has all but wrecked interna¬ 
tional trade and fiiianco now fervently declare that the 
economic distrea.s of Fiurope is an American problem 
and yiat we must give aid in our own selfl.sh interest. 
We name no names, being content to rejoice in an 
eleventh-hpur conversion. Nothing, Jn our estimation, 
could so brighten tjjfe outlook for the whole world as 
a definite plan for the United States to participate 
actively in the study and solution of Europe’s economic 
and financial problems. No partbsan or pcr.sonal mo¬ 
tives should be allowed to hamper the President in his 
laudable plans; rather should ho be strengthened in the 
knowledge that this country is now as ready to serve 
ill re.storing peace and prosperity as it was to enter 
the war in 1916. Time to create national sentiment was 
Ihe essence of both situations; and it has been accom¬ 
plished now as it was then. 

Next, in the words of FiLIHU Root, we are coming 
“to recognize not only our rights as citizens, but our 
duties,” thus phrasing in a single sentence the quality 
of leadership that the world needs today. A quality, 
too, that is recognized far more clearly by engineers 
and business leaders than by those engaged in diplo¬ 
macy and statecraft. Political parleys have failed 
miserably to bring men closer together, because they 
have been concerned more with rights than with duties. 
The problems of debts, disarmament and finance have 
been approached and regarded as though their ameliora¬ 
tion was a matter of bookkeeping, of barter and trade, 
when as a matter of fact their real solution lies deeper 
in the moral and spiritual realms of international good 
will and desire for peace. Germany must cease her 
hating and France mu.st cast out her fears. 

Finally there has developed during the past year a 
respect for economic law that augurs well for the 
American bu.siness man. Much of his instruction may 
have been weak and immature, but economics has regis¬ 
tered with him, and he is more disposed to base his 
actions on economic principles. In a few cases sound 
economics has even supplanted political expediency, 
thus giving an earnest of the heights that can be 
reached. * ^ 

With Europe peaceful ajid under reconstruction; with 
a clear recognition of our duties as well ae»our rights 
as citizens; and with business at home on a soutd eco¬ 
nomic basis, we can finish the year nineteen-twenty- 
.three with a feeling of work well done. Let us hope it 
may be sol Man is essentially an optimlStic animal. 
It would be inconceivable deliberately to look forward 
to failure. / ~ 
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A Sfitch 
in Time 

S OME WEEKS AGO we aniioimci'd the appoiiitmenl 
by the Assistant Secretary nf W'ar of a representa¬ 
tive jfroup of men in tlie eliemical industry to co-oper¬ 
ate with the War Department in its [ilans for pre- 
parednesti againiSt a national emiu gcncv. Hac k nf this 
announcement is a well-organi/ad and systematic cam¬ 
paign in the department to anticipate its varied needs 
for the national defence and at Uie same lime to ascer¬ 
tain ttie indiii?u-ial capacity of the I'oiintry to meet those 
needs. The Surgeon-Generar.s otiice recently annniiiiced 
a similar survey of industry. Tlie thouglil lietiiiiil tin's 
activity is a commendalile desire to avoid ttie frantic 
haste and extravagance in tlie mohili/.al 1011 of industry 
that characterized the lirsl year of oiir activity in the 
late war. 

The Assistant Secretary of V\'ar' ii charged li.v law 
with the “supervision of iirocprement of all military 
supplies and all other luisiness of the War Department 
pertaining thereto and the assurance of aiieqiiate pro¬ 
vision for the mobilization of malerial and industrial 
organizations to war-time needs.’’ .Vaturally this gives 
the Assistant Seertdary a deep and abiding interivst in 
the chemical industry, beiuiuse, as hie aptly slated in a 
recent issue of the U. S. Army Recniilnm Neir.i, “Prae- 
tieally all modern warfare is chemical warfare.” This, 
and much more to the same iioint, is a refreshing and 
practical appreciation of chemistry on the part of the 
War Department. Realizing its deiiendeiice upon peace¬ 
time industries for the national defence, the government 
understands that the more trained rheiiiists there ari‘ 
in various hranrhes of industry the more talent and 
ability will he available in eniirgcney No one will 
accuse the War Deparlnnuit of desiring to make war. 
Us present activities are liighly businesslike as long as 
we maintain a War Department and rhargye it with the 
national defence. 

Recovery in ' 

Steel Production 

N RETROSPEGT it may seem easy tor steel produc¬ 
tion to have increased by more tliai, T.h per eeni from 
1921 to iy'22, but it is not dilfieiilt to recall that a year 
ago it reipiired some eourag’e to predict any very great 
increase in production until ’’fiiiidameiital conditions” 
should be greatly improved, .ludgnieiil a year ago, 
moreover, was warped by the tact that willi a moderate 
improvement in steel demand in the autumn there had 
come a sharp decrease in December. II now appears 
that the tapering off in demand at itu end of 1921 was 
due to buyers being fearful of inventory, for In'fore 
the end of January steel product ion loid fully recovered 
its loss. 

Production of steel ingots in 1922 was aiioiil 24,900,- 
000 tons, which is a largo or small tonnage according 
to the viewiioint. It was large by comparison with 
production in the calendar year 1921, being more than 
76 per cent above tlie ltl,224,QS4 tons produced in that 
year, and it was also laAre from the viewpoint of opera¬ 
tions in D(_>cember, 1921. whV'h reiwesented ingot pro¬ 
duction at a rale of less than 2l).00(),000 tons a year. 
On the other hand, the 24,000,000 tons of 1922 looks 
mnnewhat small by eomiiarison vvilji the record output, 
48,619,200 <ton8, made in 1917, or the 40,881,392 tons 
made in 1920. 

Comparlf\pn of steel pro^ction with ’’capacity” must 
be ma^ with reserve and%’ith qualifications. Prior to 
November, 1916, the steel industry was practically al-. 


ways able to operate at its “capacity” when it had the-, 
requisite orders. Since then it has never so operated, 
although capacity as properly e.stimated is b^sed upon 
the actual output in 1916 plus a conservative allowance 
for new construction. There have been strikes, railroad 
congestion and ojthcr factors every time the‘'mill8 were 
filled with orders. The capacity may be estimated at 
between .50,000,000 and 55,000,000 tons a year, and on 
this basis the 1922 production repre.sents a working 
rate of onl.v about 05 per cent. 

The steel indu.stry prospered much less in 1922 
than would be expected from the bare f.act*-that it was 
called upon to produce nearly twice as much steel as 
in the previou.s year, or from the eireumstance of mar¬ 
ket prices having risen fully $10 a ton on an average. 
Finished steel (inees reached their lowest peint as to' 
some eommodilie.s late in 1921 and a.s to other com¬ 
modities at the end of February, 1922. Some of the 
prices were below cost of production. Price.s rose hut 
moderately unlil they were forced up sharpjy by rising 
costs, partly due to the coal strike and its curious 
outcome and partly due to the general wage advance 
in the steel industry itself, effective Sept. 1, a.nd which 
was indeed caused partly by the coal (Settlement. Mill 
operations had been restricted and many producers had 
to make, at higher cost, steel that had been .sold at 
close to the minimum price.s. * 

The steel industry leaves behind it, with the old year, 
practically .all of its low-priccd busine.s.s, and with 
moderately full order hooks hopes to reduce its produc¬ 
tion costs somewhat in the new year hy efficient and 
.steady operation. The steel market is in good condi¬ 
tion and speculation eoneerns itself chiefly with fhe 
question of how long the condition will last. 

Engineers. “Engineers” 

And Ethics 

T HAS often occurred to us to wonder, particularly 
during the past 2 year.s when so many engineers 
were unemployed, what .sort of a feeling must come 
over the graduate mechanical, civil or chemical engi¬ 
neer wtien his hopeful eye encounters, midwa.y in the 
“male help wanted” column, the insert, “Engineer,” 
and then- “for new apartment house; steam heat and 
lighting plant; must make own repairs.” And the same 
thought springs to mind at the sight of the tlluring 
prospect on the back cover of the magazine; “Be an 
automotive engineer. We teach you to repair any 
make of ear by our 6-week correspondence course.” 

That picturesque hero of MONTAGUE GLASS’ ’’Part¬ 
ners Again”—Afic Potasli—voiced the thought when he 
remarked to Mawrus^-. “1 suppose when we were, in tfiie 
cloak and suit business, 1 was a clothing engineer!” 

With all due respect S) the man who can wind an 
armature, or set a Corliss valve, or time ah internal 
combustion engine, we begrudge him the title of engi¬ 
neer—not becau.se ho is one whit les.s es.sential^ in the 
economic scheme of things; not because we were 
fortunate enough to win a*dt;grec that he lacks and 
not because he is any less intelligent or skillful or clever 
than the M.E. or C.E., but simply because his craft is 
distinct from ours and therefore, in justice to each of 
us, should have a distinctive name. 

The general public is directly responsible for this 
promiscuous application of the term "engineer.” It is 
a practice which will be corrected—not,by telling the 
public what tHe “engineer” is not, bat by showing 
it what the engineer is. In other words,'the engineer 
must and will come into closer contact with his fellow 



CHEMICAL AND METALLURCICAL ENGINEEBINO 


January S, 1928 , 

men in his professional capacity. He must apply his 
trained mind to the problems of immediate interest 
to the conynunity—political, economic and sociological 
as well as technical. He must inspire a wholesome 
respect for his ability to think straight, plan accurately 
and product results efficiently. He must drive home a 
realization that his professional efforts are directed 
toward one goal—the common welfare. He must “sell” 
himself to the public. 

That, as we see it,*i.s the main significance of the 
recent action of 8 joint committee of the foremo.st 
American engineering .societies, in formulating a code 
of ethics for engineers, rcproduc(>d on page IM of 
this issue. The* code is a good one. in that it i.s 
specific, complete and sets a high standard. But the 
Bngineer (Uies not need a printed rule book to tell him 
what is fight and in keeping with the ideals of his 
profession! If he is any kind of an engineer, he knows 
that good ethics is good business. Nevertheles.s, the 
formulation ^of such a code, embodying in black and 
white the'ideas that had lurked in some odd corner of 
his mind as intangible .sentiments, will serve to crystal¬ 
lize those jdeals and awaken him to a lively appreciation 
of their importanje. The mere existence of a standard 
code of ethics will probably change the practices and 
policies of very few engineers. Rut when every engi¬ 
neer becotne.s imbued with the ideals and dignity of 
his profession as embodied in this code, when his 
reputation for fidelity, fairness, loyalty, integrity and 
public spiritedness becomes .second nature, then will the 
jiew conception of the engineer be generally accepted 
and then may we well rest in peace under the entirely 
adequate inscription—“Here lies John Doe-Engineer.” 

Slow Versus 4tapid 

Carburizing Heats 

T IS NOT our intention to show tliat case-hardened 
parts have distinctive qualities which excellently fit 
them for certain exacting duties. Such would be trite. 
It is m >rc timely to call attention to some of the means 
that have been adopted to cut the cost of the carburizing 
operation, or to substitute .special alloy steels which ce¬ 
rtain considerable toughness after hardening. 

It is our opinion, however, that if all the factors were 
properly appraised heat-treaters would not so readily 
substitute “rapid” carbonizers, highly energized with 
chemicals and unstable organic compounds, for the older 
charcoal and carbonate mixtures which have done yeo¬ 
man service for so many decades. About the only 
argument advanced for energized compounds is the spe¬ 
cious one that they reduce the time the work is to be 
Jtfld at^iVh temperature, and con.sequently save a large 
amount of fuel. An operation which requires 24 hours 
oh longer is thus shortened tfl 8 hours or less, and a 
night*fireman may be discharged. 

But not even all of that is profit. It takes far more 
fuel to^eat a cold furnace and a cold charge every 
morning than it does to heat the same charge in a fur¬ 
nace already hot. Once .the furnace and contents are 
at carjjurizing temperature, it requires surprisingly 
little fuel to maintain them so, balancing the radiation 
losses, if the furnace is properly designed or one of a 
bank. Furthermore, alternate cooling and heating 
break up the furnace brickwork with surprising 
rapidity, and Introduce a*high charge for maintenance. 

Taking all t^ese factors into consideration, if there 
Is sufiSdent Caiiiurizing to be done to Toad a furnace 
daily, it will be found that it costs little if any more 
to keep a good furnace at heat constantly than for 8 


hours daily. Then why not use it for the entire twenty* 
four? In other words, why discard the alow carbonizer 
for the rapid? 

Such a 'slow cycle allows the work to come to heat 
more gradually and brings ^le work to temperature 
without high differences of temperature, edge to center, 
in the individual pots. On the other haiSd piece^ packed 
near the cornens of a pot in a rapid carbonizer and 
placed in a rapidly driven furnace reach carbonizing 
temperature a long time before the work buried deeper. 
Con.sequently the depth and kind of casein the work 
packed in the .same box often show wide variations, 
depending upon placement. For the same rea.son, and 
due to the fact that rapid heat.s often produce hot spots 
in a furnace, the production from short carburizing 
cycles is frequently far from uniform, pot to pot. All 
this is duo to cause.s other than the inherent instability 
and variability in atfion of complex organic carburizers, 
in turn producing wide variation in expected results. 

Thus it seems that tlfe illusive saving in fuel when 
using short heats is very likely to be far overbalanced 
by losses due to non-uniform work. There is no excuse 
for using a piece having a deeply citrburized case except 
that it is of superior quality. If thw fart alone were 
held in mind, practi»<‘s would never be tolerated that 
militate against the produidion of work having the 
utmost uniformity in properties. In our estimation the 
case for slower carbonizers is clinched without con¬ 
sidering the facts that they are cheaper in first cost 
and never change the alloy or steel pots used for con¬ 
tainers. • 

Recording Failure 

As Well as Success 

EGATIVE results of research pay no dividends. 
This is an axiom that seems to be all to well 
recognized among industrial executives. But these same 
executives .should not forget that negative results from 
a research will often save expenses of large magnitude. 

Negative results froVi a research that was reasonably 
promising at the outset should be recorded as a guide* 
for future action. It is for this reason that we feel 
more than usual satisfaction in the presentation of a 
series of articles on low-temperature carbonization by 
Dr. llARKY A. Curtis, who has been directing the re- 
si^arch and development work on the Carbocoal process 
for several years past. This process has come nearer 
to commercial success than any other low-temperature 
work thus far done in the United States. Thus it is 
entitled to special consideration. Furthermore, the rec¬ 
ord which is now spread for the information of all has 
been made most satisfying in completeness, because It 
includes a statement of failures as well as of successes, 
and it tells why failure was met. 

Low-temperature carbonization is by no means a cure- 
all for our fuel troubles. But low-temperature carboni¬ 
zation does promise to be one of the important fuel 
developments of the next few decades. No one has yet 
succeeded in making low-temperature carbonization suf¬ 
ficiently cheap to be a thorough commercial success. 
But this does not mean that future effort^ will not 
succeed. Each effort, though only partly succMsful, 
should bring us closer to ultimate complete success. 
And if in the future as In the present case investigators 
will give others the benefit of the experlense in wqrfc 
that was not satisfactory, the energies in later study 
will W bent toward more pi^lsing% lines a/id investi¬ 
gators will have the guldepcwbs of past experience t6 
direct their course most accurately. 
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Readers'Views and Comments 



Copper and Brass Research 

To the Editor of Chemicat & MidathiriiiruJ Knqincerinn 
Sir:-- Several recent utterances in the technical press 
have read almost like strictures on the activities of the 
Copper and Brass Research Association. Doubtle.s.s, 
therefore, you will not !«■ averse to presentirifr the other 
side of the case. In the words of Mr. Afras.siz, president 
of the association, “The underlying ijurpose of this 
whole effort is to develop to the maximum I he domestic 
consumption of the metal"-- singly a iiraiseworthy 
object, ns you will aKree. Continuinft, the otlicial .state¬ 
ment issued at the recent nreetinu of the hoard of 
diris’tors, says; 

Our Ilian is to provule thrmnrli the instrument,'jlit.y 
of llw‘ Coppei* ami Brass Ue.seai’i-h .tssociation a tei’h- 
nicul and advisory itervice which may he freely called 
upon hy u.sers of our metals—a service which no one 
copper or bra.ss producer or iiiaii'ifacliirer could rea¬ 
sonably be expected to umlertake alone. Already, wide 
use is beinrr made of these facilities. Information has 
be<-n furnished on ttie use of copjier and brass for al¬ 
most every conceivable subiect, from safely pins to 
locomotive boiler tubes. 

An impoilani accomplishment has been the fact that 
many of the more than 2,000 manufactiirers who pi-o- 
(luce articles made of lirass oi copiici have taken 
advantage of the association'.s aclniiv lo individually 
advertise their piodiicts. thus cxteiidiim the associa¬ 
tion's own eductitional work. 

l.a.stly, yiiii would he ra.sh to ca.st relleclions upon 
the undoiihteil eminence of the recentl,\ tdecled execu- 
tive commit let': It. L. Atrassiz. president dalumi't lil 
Hecia Miniiip Co.; Walter Itoujcl.is, pre.sident I’tielp.s 
Dodlfe t'orporal ion: C. F. Kelley, pre.sideiil Atiaeond:i 
Copper Miniiip Co.; .Stephen Bireh, president Kcn- 
necott Copper (tirporal ion; Charles Hayden, vice- 
Hiresiileiit Chino, Ulali, .Nt'vada Itay eoinpaiiit's; F. S. 
Cha.se, iiresident Chase Rolling Mills; F.dwanl II. Binn.s, 
pre.sith'nt C. tl. Ha.sst'v & Co.; H. ,1. Rowland, sales 
manayor Korno Brass & Copper Co Martin SitVT. 


The l*roblem of Marketiny Idea.s 

1 o the Editin' oI ('Iti nncal tf* Mi tidliii ttirol Eoittiii'i riuif 
Sir:- In a reei'iit intorview wilh a talenteii clitmical 
cnyineer he tlro|i|)e(l an expressum that had in it a 
touch ot pathos: “I dtm’l want chee.se any more; I want 
to yet out of the trap." Abb, keen, miliiidy’s fool in 
business t'ither, lit' was tiiiali.v cornered and hobbled in 
bis work and in liis liviiip becatisi' the Ihreefold nultire 
of bis task was too much for turn. First, tlii're was 
reaimrch amt the development of his ideas Ihrouyh the 
laboratory staye. .‘seciiml came the protection of his 
inventions by patent claims. In these lields he was 
thorouyhly at home. Tliird.,there was the sale of his 
patents or the yraiitiny ot lieenses under royalties and 
the exploitation of his inventions, (liven a free hand 
with^otliTny else to do, he could nianayt' this business 
also; not as a yreat iieyotiator. hut aeeeptably, neverthe¬ 
less. One diflieuUy lay in the fact that the ways of 
men are jJiRereiit from the wa.v's of matter. Under 
precisely the same conditions and in the same physical 
state, matter will^conform to its wu.vs. You can trust 
matter if #ou know enouyh about it. 


The study of man is a different field. What will a 
yiven man do under given conditions? Will he be 
straiyht or will he be crooked? Will he use good judg- 
mciit, or will he let his thoughts go wool-gathering and 
proceed to guess wrong and invite failure? Here are 
problems in psychology that some men seem able to 
solve by iiresciencc, although to outward appearances 
it would .seem as if they were only guesswork. 

Now the Irnly gifted m;in of research ,is full of 
ideas, contrihutions to humanity pressing for expres¬ 
sion. If he addresses himself to negotiation With busi¬ 
ness mt'ii, the chances are that the ideas will die. He 
cannot invent and negotiate too. Men engaged in pro¬ 
ductive research are sacred pos.sessions of their genera- 
lion. Ttiey need aid and encouragement. They need 
triemily anti .sympathetic business relations. ,, Negotia¬ 
tion with ttiem is not a garni' like dri^w poker, although 
that is how I he game is played in many instance.s. How 
sliall tile m;in of scientific taicnl and aliility market his 
ideas without btitig beaten out of his right.s? The 
answt'r to the prolilem will bring fame to tlie sueeessful 
aspirant and pt'iict' and contt'niment to many invt'ntors 
who know I lit' w ays of matter liut not the ways ol'jmen. 

,N'. w A'crk 1 ’il,v E. H. 


Artificial-Silk Progress in Germany 

A rt'cent etinv.'i.ss of art ilicial-.silk manufacturers in 
(iermany ri'Vi'aleil the fact that few if any of these 
mills art' today in a position io eonsidt'r orders from 
tibroad because of the large domestic demand. Many 
rnilks already have orders on liand .suificient to keep 
them liu.sy for sevi'ral months, anil others have aiivised 
that they will not tie in a position even to consider for¬ 
eign tiusincss for some time, says Commerce Reports' 
for Dec. 25, 1922. 

Out' of (iormany's best-known former ammunition 
manufacturers hits evolved from guncotton a new 
product known ;is vistra, w'hich w'as lait'ly exhibited 
at the Munich Trade Exposition. It is understood that 
vistra may be mixed with .silk, flax, cotton or wool, and 
a number of samples of imitation Smyrna rugs, silk 
sweaters and Gobelin tapestries employing it were 
sliown at Munich. 


A 

Research on Edible Gelatine 

The Edible Gelatin Miinufacturers of America, Inc., 
announces the establishment of an industrial fellowship 
in the Mellon Institute of Industrial Reseajch for the 
purpose of a.scertaining the real food value of edible 
gelatine in its manifold applications in the American 
dietary. 

In addition to experimental investigations, ^a corre¬ 
lation of all available fact.s regarding edible gelatine 
will be made, to be held at the disposal of all users and 
prospective users of the product. It is hoped that real 
service may be rendered by supplying scientific data 
and technical advice. The present incumbent of the 
industrial fellowship is Thomas B. Downey, who will 
be glad to fuRTiish any available infoijnation to those 

infArAafAH in f.hA iiaoa nf 0HihIo oroloffnA 
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A Glimpse of the 
Liliuid Carbon Dioxide Industry 


Efficient Utilization of Energy 
and Materials in Coke Process 
for Production of Carbon Di¬ 
oxide—.Associated Manufactur¬ 
ing Departments^ Which Make 
It Possible to Render CAmplete 
Service to the Industry 


By Alan G. Wikoff 

• 

I IKE sulphur dioxide, carbon dioxide is one of ^e 
great inorganic intermediates, although thi.s fact 
^ is not geaerally realized, since the bulk of the pro¬ 
duction reaches the market in a combined form. Thus 
the amount of carbon dioxide required for the manu- 
facture/of sodium carbonate and bicarbonate by the, 
ammonia-soda process is probably not far from 51)0,0()() 
tons per year. Gases from limekilns in which the coke 
fuel is mixed dirwlly with the limestone form the 
source (^f ifupply. Limekiln gii.se.s ;ire also usi'd for the 
carbonation of sugar solutions during the refining proc- 
eiiH. In each of these industries the carbon dioxide is 
u.sed oif the spot and the lime produced simultaneously 
is ahso required*in the process 

With the growth of the carbonated beverage in¬ 
dustry it became necessary to jierfect arrangements 
whi'rcby carbon dioxide could be conveniently trails 
ported and distributed. The gas was liquefied tiy com¬ 
pressing irtto strong steel cylinders, and it is the de- 
veloi mcnt of this jihase whieli is usually referred to as 
the carbon dioxide industry. .N'l-arly 00.1)00,000 lb. ot 
liquid CO„ valucil at more than $G,.')00,000, was pro¬ 
duced in f!)19. 



umfn m THV ciEruuifn 
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Obviously, for beverage purposes purity is a primary 
eon.sideration ynd it is idso essential to exclude other 
gases. These points must lie considered in selecting 
the method of production. Siiuc power is required to 
compress the gas, thi* recovery o1 pure (.0,, from the 
due gases of a eoke-fired boiler has proved to be most 
economical. Keeentiy some liquid (X), has been produced 
as »a byproduct of industrial alcohol fermentation, but 
the greater part is itiade by the eoke process. This is 
used by the Liquid Carbonic Co. in its thirteen plant*, 
which have a total aiiiiiiiil capacity of more than 30,- 
1)00.1)00 Ih. These are located at Chicago, Pittsburgh, 
St. Louis, Memiihis, New 'I'ork, Cincinnati, Kansas City, 
Minneapolis, Atlanta, Dallas, Boston, Philadelphia and 
Ashland. While of course the different installations 
vary somewhat in detail, the Chicago plant of this com¬ 
pany may be taken as typical. The associated plants 
here are also of particular interest in .showing the logi¬ 
cal development of an ol’ganization for rendering com¬ 
plete service to an industry. Starting with the gas and 
carbonators, the company is now prepared to furnish 
every detail of the dispensers’ and bottlers’ require¬ 
ments. 

Briefly, the process of manufacture consists in burn¬ 
ing eoke under a boiler, absorbing the carbon dioxide 
in sodium carbonate solution and boiling the sodium 
bicarbonate solution to liberate pure CO„ which is then 
compressed into cylinders. Steam furnished by the 
boiler supplies the energy requifed for compression and 
the heat in flue gases and%xhau.st steam is i^sed to best 
advantage. As j result, the process forms an interest¬ 
ing example of efficient utilization of energy and mate¬ 
rials. The various cycles and counter-current arrange¬ 
ments are indicated in the accompanying rflow sheet, 
Fig. 1, and described in some detail in the following 
paragraphs. * , 

Txkw Bfilnliiit* p/tnfEinf fa o ni4mfl.i*v rAnuimmAnf. f{\T tflA 
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coke used. It should ho low also id ash and tho fusion 
point of tho ash should ho as hi^rh as possihlof At 
presold, coko oontaiiiirip- l(‘ss than (i.K por ooid sulphur 
is huriiod at (ihiojfKO, II may oriKinalo in oithor taso- 
hivo or hyproiluct ovons. 

This coko is tiuriiod under 2(l0-hp. Krooscholl combi¬ 
nation tiro and wator-tuho boilors oijuipped with super¬ 
heaters and economizoi's. Hand firing is employed, com¬ 
bustion Ihuiik controlled throujfli Kllison dilTorentinl 
draft gaRos (connoctod right I'ver tli(‘ lire and also after 
tho boiler) and a Uohiing (10, rocordor with an indi¬ 
cator on the boiler front. Tho Hue gases regularly eon- 
lain 18 to lit por coni ('(),. (kike consumption i.s about 
850 Ill. per hour per boiler—approximately 1 lb. coko 
being reiiuired to produce 1 lb. of pure c;irtM)n dioxide. 
The boilers operate independently, as the plant consists 
of two complete units to obviate the possibility of a 
shut-down in case of accident to some part of a unit. 
As the two installations are exact duplicates, oidy one 
need be described. ‘ 

I After some of the heat has seixed to superheat the 
steam and to warm np bicarlionate solution in the econ¬ 
omizer. irnpnrilies in the tine gases, particularly smoke, 
dust and suliihur dioxide, are removed h\' counter¬ 
current .Hcriibbiiig with water in two linieslone-tilUd 
towel's run in series. Bci'aiise of the liiuil ternpi'rature 
of the Scrubbing water practically no carbon dioxide is 
lost. To insure complete rem.ival of sididuir compounds 
it is essential that all thi' sulphur in the coke should 
have been biirni'd to .SO, with possibly traces of SO,. 
Hydrogen sulpliide is always avoided because of the 
tendency to pass right through the inirilication process 
and contaminate the product. The hot acid water dis¬ 
charged from the .scrubbers is thrown away, as it is not 
possible to u.'e it economically. 

Absorption of carlsin dioxide takes plai'e in tw'o coke- 
filled towers operated in series. Kach tower is about 
100 ft. high and contains about 111) tons of coke. A 
Roots blower draws the gash's through the boiler and 
scrubbers and forces '.hem through the two abaorliers 
counter<yrrent to th.' alkalhie liiiuor, which enters the 
top the first tower as sodium carbonate solution and 
leaves the bottom of the second absorber ns sodium bi¬ 
carbonate solution. Circulation is maintained by Goulds 
centrifugrl pumps. Complete removal of the carbon 
dioxide is not feasible and the waste gases still contain 
about 10 ^r cent; CO,. This represents the economical 
limit, although in some' eases the addition of a third 


tower may increase the recovery more than enough to 
offset the extra investment charges. 

From the bicarbonate solution, carbon dioxide is re¬ 
covered by simply boiling. The solution i.s preheated 
by passing through a heat interchanger, then through 
the economizer previously noted in connectiog with the 
coke-fired boiler. It then passes to the l.ve boiler, which 
i.s heated by exhaust steam. Here the carbon dioxide is 
boikd off under 8 to f) lb. pressure, while the regener¬ 
ated carbonate solution returns tir the absorliers, pass¬ 
ing first through the heat interchanged, where it .serves 
to,preheat the bicai'boiiate liquor about to enter the lye 
boiler. 

(ii'eat care is taken to see that pipes leading from the 
absorbers to the boilers are at all times completely filled 
with )i(|uor .“o that no air may enter the system. Fur-, 
Ihermore, a pressure of 4 to ,5 lb. is maintainki op, the 
CO, until it reaches the compressors so that it will not 
lie possible for air to enter even should there be slight 
leaks in the |)iping. As the CO, is liberated from a 
boiling aipieous solution it is, of course, safuryted with 
watei' vapor, but this is condensed in an atmospheric 
cooler, leaving the pure CO, ready for compression. The 
condensate is returned to the alkaline liquor cycle. 

.Still under slight pressure, the gas passes to a three- 
stage Woldhiiigton compre.ssor driven try a t25-hp. Erie 
City Iron Works Lentz engine Th,- tirst stage^is double 
acting- and raises the pressure to 11)0-14(1 lb. After 
passing through an intercooler, this is increased to 
400-4.50 lb. in the second stage, followed by anolhe.r in¬ 
tercooler and the third stage, which delivers the gas 
under 1,100-1,200 lb. A double pipe cooler reduces the 
temperature lielow the critical temperature (81..S5 deg. 
(1.) and the carbon dioxide liquefies. II is distributed 
111 the familiar 20-lb. or 50-lb. steel cyli.nders. These 
are [ilaced on scales at the filling stand, the tare ad- 
iiisted and the iiroper amount of liquid CO, run in. 
4’he cylinders are then inverted so that the valves dip 
in a trough of water, which indicates any leakage. The 
cap is put on and another test made with the stem open 



FIG. I—GANG SAW CUTTING MAB^L,B SLABS 
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lo mukt' HUi’e that the cap is tij.rh|. The pressure 111 the 
c.\!iiiders is about 900 lb. al 70 (leg, F. The operations 
of lillinK the o.vlinders and testing the valves for leak¬ 
age are shown ITi Fig. 2. 

At this point let us relurn for a moment to a eon- 
siderati(;n of the interrelation of the dilTerenl steps in 
the in'oeess as indicated b,v the How sheet. Foke and 
the air reejuired for its combustion enter the system at 
thejioiler a’nd the jiroducts of combustion are seiia'-ated 
into vaste gases and pure carbon dioxide. Water from 
a deep well flows through the pure CO, coolers in a 
counter-current direciion and is then fed to the .scrub¬ 
bing towel's, ernergilig as waste hot acid water. Two 
closed cycle.SjComplete the proces.^. The alkaline li(|Uors 
circulate continuously through absorbing towers, heat 
interchangers, economizer and i.ye boiler. Superheated 
steam from the water-tulie boiler operates the engine, 
the exhaust serves to boil the bicarbonate solution, while 
the condensate is returned to the boiler. Actual ojiera- 
tion of the plant I'cipiircs the services of only three men 
--engineer, fireman and a man at the filling stand. 
Men engaged in testing and handling cylinders raise the 
> number of employees to five or six. An experienced 
chemical engineer is in charge of the plants. 

Cylinders are purchased and as they have been tested 
under*the .supervision of the Bureau of Explosives hy 
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the manufactui'er before sale it is not necessary to test 
them for 5 years. As the empty cylinders are received 
for refilling, the dates stamped on them are examined 
and those which require testing are set aside. Others 
about which there is the slightest doubt are added to 
the group. In testing, a cylinder is filled with water 
and the pressure raised to 3,000 lb. py sq.in. by means 
of a hand-operated hydraulic pump. The cylinder is 
permitted to remain under iiressure for 2 minutes, dur¬ 
ing which tune any expansion is indicated by a drop 
in pressure. Should the iii'i'ssure drop jxcetd a small 
pennis.sible value, the eylinder is rejected. A Columbia 
recording gage gives a periiianellt record of all tests. 

As an additional safeguard the valve is provided with 
a safety lent closed with a metal disk which will rup¬ 
ture .should the pressure exceed 2,700 lb. In this way 
the bursting Inc/.ard becomes negligible, since the normal 
in-essure in the e.wiiiidev is only about 900 11). The valves 
are ol the packing t.i pe and are made by the company. 

Owing to the unive»sal deniaml for carlKiiiated bev¬ 
erages, it has iH'en necessary to develop a distribution 
systj^ni which embraces practically every community, 
b.v means of distributing depots and jobbers, where 
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large stocks of full cylinders are kept. This ready avail¬ 
ability is an important factor with the chemist or the 
engineer who is considering the use of carbon dioxide 
for its inertness or its chemical properties. It is the 
cheapest inert gas available. 

While the greater part of the output is used for car- 
Ixinatioii purposes, several other applications have been 
developed. F'or refrigeration, particularly household 
units, it posse.sses certain advantages over ammonia and 
sulphur dioxide. The manufacture of salicylic acid is 
typical of its use in the production of chemical products. 
Other applications include; Fire protection, food pres¬ 
ervation, water purification, local anasThesia. New 
uses are constantly being developed through a fellow¬ 
ship which has been establishq^ for the purpose by the 
carbon dioxide manufac^rers at the Mellon Institute 
for Industrial Research. • ^ 

While the carbonated beverage Industry colld not 
exist without a convenient gas supply, it is equally true 
that without additional equipment a cylinder of carbon 
dioxide would be of no value to the dispenser. Means 
must be provided for preparing charged water and de¬ 
livering it to the fountain. Jt is dJily natural that the 
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manufacture of machines for this purpose should sup¬ 
plement the .production of carbon dioxide. Following 
this idea to its logical conclusion, it is not .surprising 
to find that the greater part of the Chicago plant of the 
Liguid Carbonic Co. is devoted to the manufacture of 
products other than CO^ A brief outline may .serve to 
indicate the diveraified character id’ these ii|)eralions. 

Having supplied the dispenser with ga.s and carbon- 
ator, it is but a step to the complete fountain with ail 
8cce.ssorie.s. Production of the fountains reguires a 
marble shop, wood-w'orking or cabinet shop, and sheet- 
metal department, together with facilities for assem¬ 
bling the various parts. 

Marble from foreign and domestic, guarnes is I’eceived 
in the form ol the huge blocks shown in Fig. .‘1. Thi'se 
are cut into slabs by gang saws, Fig. 1. the blades of 
which have no teeth. Cutting action is due to sharp 
sand carrieil by streams of water'from an overhead 
trough. Continuous I'peration for afiout If weeks is 
required to cul through an 8-ft. '.dock. After cutting to 
.size, the slabs are polished. This operation starts on 
the large horizontally rotated cast-iron w'heels or^ rub- 



I'n; ,s FDUNiuiv 

bing beds shown in Fig. 5, where tine .sand forms the 
abrasive. High polish is obtained by the use of car¬ 
borundum and other finer materials on machines of the 
type illustrated in Fig, fi. /.fter finishing to size, the 
pieces are fitted together to make sure th.d there will 
Ire no dilliculty in erecting. Meanwhile the rest of the 
fountain—the wimden or steel framework, the cork in¬ 
sulation, the pressed sheet-metal parts, the fixtures and 
fitting.s—has U'eii assembh'd in the tin .shop, F'ig. 7. 
Certain sizes and arrangements have been adopted as 
standard, although much special work must be done to 
meet the whims id' certain customers. 

Mention has already been made of the carbonators 
used by dispensers. A larger model is required by es- 
tabli.shnients which make hotOed carlxmated beverages. 
This is an important a»d growing branch of the indus¬ 
try, and a complete line of equipment has been developed 
to m^'t the needs of the bottler. In addition to the 
carbonator, there are the simper, the filler, the crowner 
and the waisher. The operation of the carbonator, 
simper ami filler has been di.scuased in an article on the 
ginger ale plant of the Beech-Nut Packing Co.' 

'“Automatifi Ivguiphiont ftnrt Chainical Control, " O. L, Mont* 
KOniery, Chmi. rf 3/rt.. vol. liTC r- July 26, 1922. 
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A good-sized plant is required to turn out this equip¬ 
ment, together with such miscellaneous parts as cylin¬ 
der valves ami pressure regulators. There is a large 
foundry designed for crucible melting of non-ferrous 
melais and alloys, Fig. 8. The non-ferrous castings, and 
also the variety of iron and steel parts, are worked up in 
a well-equipped machine shop connected with the plant, 
and finally assembled. 

Solutions of carlxin dioxide being weakly acid, it is 
necessary to exercise caution in choosing the materials 
with which they may come in eontact, which explains 
the extensive use of non-ferrous metals. Only tin and 
silver are used in eontact with carbonated water and 
.sirups containing fruit acid. The carbonators are lined 
with block tin and one of the interesting operations in 
the machine shop is the spinning of this lining. Fig. 9. 
Many of the fixtures on the fountains—for example, the 
sirup pump.s—arc silver plated, so that the plant includes 
a silver-plating department which is one of the largest 
in the Chicago district for industrial purposes. 

Fig. 10 shows the final as.sembly of the carbonators. 
These machines are very compact and arc entirely auto¬ 
matic in operation. Carbon dioxide from a cylinder 
connected through a reducing valve is pas.sed into water 
agitated in the mixing chamber, water pump and agi¬ 
tator being driven by an electric motor. Automatic 
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FIG. 10—ASKBHBUNO CARBON^tDOBS 
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control of motor and gas supply Is obtained through t}»e 
■counterbalanced external chamber which operates a 
rocking mercury switch. Although in direct communi¬ 
cation with the mixing chamber, so that free flow of 
liquid is possible, the external chamber can move up 
and down yithin certain limits and the counterweight 
is so adjusted that fluctuations in the liquid level will 
operate the switch. 

Another large department prepares crushed and pre¬ 
served fruits, soda fountain flavors and bottlers’ ex¬ 
tracts. Fresh frgits, such as strawberries, cherries, 
peaches and pineapple, are cooked in closed glass-lined 
kettles, canned and placed in storage for shipment. Soda 
fountain flavors jis a rule contain the necessary amount 
of sugar sirup, while bottlers prefer to add their own 
^sirup and save transportation charges. Recent progress 
in this 4jVection has led to the development of highly 
concentrated emulsions, which contain practically noth¬ 
ing but the flavoring materials. 

This department has a large laboratory for control 
work, resfa»ch and service to customers, under the di¬ 
rection of an experienced chemist. Such tests as the 
gar, plants may require are also conducted here. 

A small fountain is installed so that all flavors may 
be tested by tasting. There is al.so complete equipment 
for conducting a bottling test, as well as several ice 
cream machines for work on this product. Refrigera¬ 
tion is supplied by a Kroeschell CO, machine. 

While it has not been possible to go into detail, it is 
hoped that this review may serve to show how a large 
manufacturing industry has been built up areund the 
•production and distribution of a single chemical product 

The writer is greatly indebted to the management for 
courtesies extended and in particular to Edwin D. Hale, 
Chemical Engineer, for assistance in the collection of 
data. 


Value of Commercial Training in Technical Schools 

That engineering college graduates are handicapped 
without a supplementary commercial training is the 
basis if research investigations just completed by Dr. 
W. F. Rittman and W. F. Reilly, of Carnegie In.stitute 
of Technology, Pittsburgh. 

, A study of the present occupations of Carnegie Tech 
graduates was made. Of the graduates from 1908 to 
1921, the investigations showed that approximately 67 
per cent of the total engineering graduates are now en¬ 
gaged'in commercial or managerial work. This major¬ 
ity becomes significant in consideration of the fact ihal 
“engineering” graduates include a wide range of highly 
technical fields such as mechanical, electrical, civil, 
chemical, metallurgical, mining, sanitary, and science. 

An Jinleresting tabulation in the report shows the 
following percentages of engineering graduates in all 
departments who are now in Commercial or managerial 
capacities: mechanical engineering, 66 per cent; elec¬ 
trical englheerlng, 60 per cent; civil engineering, 73 per 
cent; ghemlcal engineering, 69 per cent; commercial 
engineering, 91 per cent; metallurgical and mining en¬ 
gineering, 67 per cent; sanitary engineering, 60 per 
cent; science, 77 per cent. 

One of the two most important generalizations cited 
by the authors In their report is that "the great major¬ 
ity of graduates use their technical education as a 
means of getting Into commercial or managerial work. 
It is believed that a similar study of the activities of 
the graduates-pf other technical institutions would show 
this same ordef of classification.” * 

• ' * 


Glass Rings—A New Filling 
Material for Towers 

By F. C. Zeisbebg 

Ohoinlcfil Kn^rtncfi', tlio dii i^ont Cotnpany 

• 

I N A recent article' entitled “The Efficiency and 
Capacity of Fractionating Columns,’’ W. Ai Peters, 
.Ir., deacribe.s experiment.s on fractionating columns 
packed with various materials; among others, hollow 
cylinders. It was shown that hollow cylinders have so 
much gi’eater capacity per .sciuaro foot of gross cross- 
sectional area than solid filling material of approxi- 
m.ately the .same dimensions that it seemed worth while 
pursuing the matter to see whether such hollow cylin¬ 
ders in small sizes could not be produced commercially. 
The desirability of the smaller sizes lies in the fact 
that the separating.efticienry in a packed fractionating 
column increases.ahnost directly as the size decreases. 

So-called Ra.schig riggs of earthenware and metal 
have been used for some time, but of larger dimensions 
than Mr. Peters’ experiments indicated to be desirable. 
Thusf the General Ceramics Co. makes unglazed earth¬ 
enware rings, 1x1 in. with i-in. fvalls, of two different 
t.vpes. One of these is a plain, open-dnded, hollow cylin¬ 
der, the other a siiflilar cylinder with four notches at 
each end. Maurice A. Knight makes both glazed and 
nnglazed cylinders in four sizes: S in. with i-in. walls, 

1 in. with A-in. walla, 1 in. with A-in. walls and li in. 
with j-in. walls. 

In Germany bo^h porcelain and metal rings have been 
in use for some time, but so far as we have been able 
to learn the smallest size u.sed up until now is 16x15 
mm., with 2-mni. walla in the case of porcelain and 
0.6-mm. walla in the case of metal. 

In England, Lessing’ has attempted to improve the 
metal ring by adding a single central partition. This 
increases the surface of a given ring about 82 per cent. 
The Hydronyl Syndicate of London is marketing Les¬ 
sing’s ring in several sizes and in a variety of metals, 
such as copper, iron, aluminum and nickel. The cost 
of these rings is rather high. • 

It is probably true that the commercial limit has 
been reached with respect to further decrease in size 
of earthenware rings. Not only does the effective free 
space rapidly decrease as the ring size decreases, owing 
to the necessity of keeping the walls comparatively 
thick, but the cost of handling the rings in the drying 
and burning operations rapidly increases also. Fur¬ 
thermore, for some purposes, as, for example, handling 
hot sulphuric or nitric acids, the earthenware rings 
are not entirely suitable, tending to disintegrate. 

While metal rings can easily be made of any desired 
size, no matter how small, by the use of automatic 
machinery, here the increase in surface per cubic foot 
of rings as the size decreases can in some instances 
work harmfully rather than otherwise. For example, 
in the distillation of acetic acid through a copper column 
filled with copper rings, the action of the acid on the 
copper is comparatively ^ight, qjieasured in inches pene¬ 
tration per month, but wl\fn the enormous area exposed 
by the smaller size rings ('262 sq.ft, per cu.it. for 1-ln. 
Lessing rings) is taken into consideration, tHI total 
amount of copper dissolved is no insignificant factor. 

* Paper presented before American Institute of Ohemloal Bnfl- 
neers, Richmond, Va., Dec. 6>9, 1922. t 

V. Jnd. Eng. Ohem., Vol. 14, pp. 476-9 (1922). 

V. Boo. Ohom: Ind., voL 40, pp. 116-19 t4(1931). 
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hold'., •.)! c’liiir.sc, vvhorcvcr Iho iiictal coniposiiig 
the rill); ir .'itlaclicd, however rli).;iilly, hy the va[ior.s 
or liquids roiiiiti).; ill coiitacl with il, and Ihis condition 
olitiriiis 111 a Hiir[irisiii)dy laiKc iiuiiiher (d works .scale 
cases. 

It seeiiied to ii.s, therefore, that iieittier metal nor 
earthenware promised to he the ideal material of which 
to fabricate small riiiirs. In lookijf); about for .such a 
material, >irlass naturally siiKirested 'itsolf. Class is a 
fairly cheap material, is iueh to a lai'Ke variety of 
chemicals, jio.ssesses the necessary slrenirth, is a jioor 
conductor of heat (which is an important, consideration 
ill a column where .reactions occur haviii); a marked 
temiierature );ru(t!eut) and i.s leadily cleaned. 

(tonsiderable etfort has been iiiieiit on methods of 
manufaetunu)! these ydas.s riri^ns, ami this has been suc- 
ces.sful to the point that the chemical department of 
the du I’onl company is now in a jiosition to markel 
.small jiflass rinirs at prices wiiich make them attract ive 
for a number of operations, notaiily for the filling id' 
small distiiliiig eolunins. The rings' ran he made in a 
large range of si/.es. For caeh oiieration, however, 
there i.s an oiitinium si/.e, indications being that for all- 
around purpo.ses ring No. 11 is about'the best. Talile 
I show.s the proiierlies of Ihe various size rings. 

It should be emphasized that the i.eiyiit, wall tliick- 
iiess, free siiaee and surface shown in itie table are 
only approximate. I lie wall thickness for a given .size 
can be variei’, coiisideralily, and witti it all the other 
Iiroperlies vary as a matter of (viiirse. The properties 
.given, however, are for what ajiiiears the best propor¬ 
tioned ring. 

The resistance shown i.s the jiressiiiv necessary to 
force 1.000 Ih. air per honi', at ‘20 d' g, (' and 700 tnin,, 
tlirougli a bed of ring.s having a cross-sectional area 
of 1 sq.ft, and a depth of 1 ft. 'I'lie tigiircs were cal¬ 
culated by Ihe formula given in F. F Illake’s jiaper, 
“Resistance of Packing to I'luid Flow," and are prob¬ 
ably accurate to within loss than 10 per cent 

The [irices given are tentative. Tliey are for quan¬ 
tities of .M) cii.ft. or more and .-le f.o.ti. Wilmington, 
Del. Prices on small qnantitie.s of the smaller ring.s 
for Inboralory use will of cour.se lie I'omsiderably higher. 

The du Pent company ha.s these ring.s in use in several 
distilling operations For examjile a O-in. column, filled 
with It! ft. of No. <» rings, is producing 2,000 lb. per 
day of 00 per cent (by weight") alcohol from a 60 per 
cent feed alcohol, with a heat (low up the column of 
220,000 R.t.u, per sq.ft, cross-sectional area per 
hour. The performams;' is equivalent to th.nt of a thirty- 
five-plate column, and has 4)een satisfactorv' from the 
first< 

In a second operation a 4-in. column, packed with 11 
ft. of No. 11 rings, is used in .stripping a 28 per cent 
ammonia diquor. The fix'd rate is 90 lb. of liquor per 
hour, with a heat flow of 395,000 B.t.u. per sq.ft, of cross- 
sectional area per.hour. A vapor at approximately room 


tcmiieratiii'e i.s delivered from the *op of the colum 
while the hot water running from the base is NH,-frt 
In ttiis case niily 6 ft. of the packed space is real 
furicl lolling, e(|ui\'alent to about sixteen plate.s, the r 
maiiiiiig' 1 ) It. being used as insurance. 

To illustrate Ihe readiness with which these gla 
ring.s can be cleaned, this .Nil, column stopiTad up se 
erai weeks after being jiiit in operation, and when 
was (ijieiied tlie rnigs were found stuck together with 
dark brown dejiosit which was found to be iron sal 
The ring.s were simply removed, treated with comme: 
cial hydrochloric acid, which readily dissolved ti 
dejiosit, washed with water and replaced in the column. 

Ill conclusion, it should be stated that Iht du Por 
company iias made what is felt to be (Inly a very limite 
tijqilicatioii III these rings to works-scale operation! 
Tho.se ajiidications suseeptililc to jiatent protectioi 
hnwevi'r, as well as the jihases of ring manufactur 
which can he covered, have been taken care of. 


Sagger Problems Being Investigated 

Saggers are containers employed in manufactories o 
ibiiiaware for holding plate.s, cups, saucer.s, etc., dur 
mg the firing in the kiln, 'fhe.se containers are mad 
of cla.i' which must have considerable .strength and Ir 
of good refractory quality. The Rureau of Standard: 
ns conductiiig a thorough investigation involving a geo 
grajihieal study of sagger clay.s to elas.sify them ac 
cording to ttieir jirojiertie.s, and finall.v to see what ma^ 
lie done toward increasing the life of the sagger. 

To olilaiii a list of the sagger clays u.sod throughoul 
the couiiliy, letters were si'id to ]()() different manu- 
faeturer.s using these clays. Aliout ninety different clay.s 
or rather cla.i s sold under ajiproximately ninety dif¬ 
ferent names, are used for .sagger,s in the United Stales, 

Samples of fifty-two different clays, represe^iting as 
well a.s eoidd he .iudged all the Important t,vpes, are 
being obtained in 200 Ib. lots from the users rather 
Itiaii from jirodiicer.s or dealers. Manufacturers are 
contributing the.se rather large samples from their 
•stocks and prepaying the freight to Washington. 

In order to classify the sagger clays ac*ording*4o 
their propcrtie.s. they are being subjected to the, fol¬ 
lowing testa; Water o&plaslieity, .shrinkage, porosity, 
transverse .strength, and burning behavior *t fiiie dif¬ 
ferent cones. It i.s considered necessary, ip order that 
the results of these tests may be of value, to devise, 
where neces.sary, methods or modifications of •methods 
which will in.sure greater iiecuracy than is usually at- 
tairied in .such measurements.* This involves fhe elimi¬ 
nation of sources of variation all along the line In order 
to obtain close chocks in the final results. As this is a 
feature which justifies closer attention than it has re¬ 
ceived up to this time from ceramic industries, it is 
Jiroposed to include in the report of this investigation 
not only averages but maximum departures from these 
mean values. • 



The Low-Temperature Carbonization of Coal 

1—The Development of the Carbocoal Process at the Irving¬ 
ton Plant of the International Coal Products Corporation 

t 

By Harhy a. Cuktis and Walter J. Chapman 


T he present paper is the first in a aeries of articles 
which will be published by the senior author and 
several of his co-workers dealing with the project 
of manufacturing*a smokeless fuel through processes 
involving tlv? low-temperature distillation of coal. In 
describing the development of the Carbocoal proce.ss in 
the present [lapcr there will necessarily be included 
considerable data of general application in any low- 
4emperatare carbonii^ation process, for many of the 
problems'encountered in the development of this par¬ 
ticular proce.ss are not .specific to the process, but are 
inherent in the nature of the operations to bo carried 
out, regardless of the methods used. 

There Have been about sixty different retorts invented 
for carbonizing coal at relatively low temperatures. 
Many of .these retorts are worthle.ss because they dis¬ 
regard some of yie fundamental principles of the art. 
It has cost time and money to discrivtir the.se principles, 
and .it is well that they arc recorded. Nor is the 
problem ef producing smokeless fuel solved when a 
successful retort has been developed. The iiuestion of 
what to do.with the carbon residue turned out by 
such « retort must be an.swered also, for thii^ carbon 
Residue is noi in suitable shape for the market. 

Looking back over the records of the large-.scale 
experimental work carried on at I he Irvington, N. .1., 
plant, it is easy to .see that the company rii.shed into the 
u.sc of large-wcale apparatus and consequent heavy 
expenditures before small-scale experiments had dis¬ 
closed .the essentials of the Cai-hocoal prwess. It is 
true that inevitably there would have come a time in 
the development of the process when only large-scale 
apparatus would give the final data for plant construc¬ 
tion, but the large-scale work at Irvington was pre¬ 
mature. All of the early work at Irvington suffered 
from lack tf good engineering, and many of the 
Experiments v/ere performed unnecessarily. In spite of 
, these facts, however, progress was slowly made towai'd 
a succe^ful process and a great deal of experience 
in the .art was accumulated. 

Experimental work was begun at the Irvington plant 
in May, 191,5, and discontinued in June, 1921, after 
the Clinchfield, Va., plant had been in operation for a 
year. During this period several types of full-size low- 
ternperature retorts'were built and tested; methods of 
handling the carbon residue were devised; the art of 
briquetting the carbon residue was developed; and 
methods of carbonizing the briquets to make them 
smokeless w^re worked out. In the following pages a 

very brief summary of this work is presented, 

• 

Retorts Na. 1 and No. 2 

• 

The original scheme of the Carbocoal process was 
to remotfe only such a part of the volatile of the coal 
as would leave the residue plastic and then to briquet 
the plastic.' This idea was later abandoned, for rea¬ 
sons which v/ill appear, but Retorts No. 1 and No. 2 
were built {vifh this original scheme in view. 

Retort No. was fabricated by H. W. Caldwell & 

' ' • • 

*5ee C. H. Smith ^tent, U. S., 1.224.4S4. 


ijiona and set up at Irvington during the summer of 
1916. , It consisted essentially of a horizontal, sta- 
tionai-y, cast-iron cylinder, .'it! in. in diameter and 17 ft. 
long, made in two .sections, with a single paddle shaft 
through the center. The paddle shaft was an 8-in. 
wrought-iron pipe, wth gudgeons for bearings in each 
end, and carried aboni forty paddles liolted in the 
.shaft, the paddles being set at an angle so as both to 
stir the coal and to advance it through the retort. 
Crushed coal was .fed from a bunker through a 6-ln. 
helicoid screw, ai¥i ’dropped down a 7-in. pipe into the 
retort. The plastic e»i’hoii residue was discharged 
through a single (i-in. helicoid screw turning in a 7-in. 
pipe casing. The. paddle .shaft, feed and discharge 
were driven from a single motor through a worm gear. 
A simplified sketch of this retort is shown in Fig. 1. 

When Retort No. 1 is regarded in llio Jight of 7 
.vear.s' accumulative dxperience which the company has 
now had in this line, it is amusing that such a retort 
should have been built and that most persi.stent efforts 
should have been made to (qierate it. And yet patents are 
being granted right along on retorts as impo.ssible as 
this one. 'firsts were starteil with Retort No. 1 in 
September, 1915, and eonli lined for more than a year 
in spite of the fact that practically every test ended 
in disaster within a few hours after it was begun. 
The final stage in every te.sl which was not earlier ter¬ 
minated by plugged feed, plugged discharge or broken 
machinery was a retort plugged with carbon residue. 
The plastic mass of distilling coal would wind around 
the paddle shaft and paddles and gradually bake in place 
until it was impossible to get any more’ coal into the 
retort. Such is the nievitahle result when a fusing 
coal is put into such a retort, and we may state as' 
one of the fiindamenta) facts of the art of low-tem¬ 
perature carbonization that any device for stirring a 
fusing coal during carbonization will inevitably become 
more and more heavily gummed up with carbon residue 
unless some positive mechanism he provided for remov¬ 
ing this deposit. Likewise all simple revolving cylin¬ 
der retorts w'll fail with fu.sing coal, and no amount 
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of argument on tiie part, of their inventor.^ will prevent 
the distilling eoal from sticking on the sides of siieh a 
retort until it is plugged. Furthermore, all retorts 
involving the use of internal strews lo agitate and 
convey the di.sfilling coal will fail to handle a caking 
roal unless some rneatts of keejting the screws clean 
be provided. ' 

It must be recognized that caking coals, which fuse 
in the retort and pas.s through every stage from a 
fairly fluid ntass to a brittle solid, jk I entirely tlitfer- 
ently from lignite or oil shale. Again ,'ind again retorts 
which have been ustsl on lignite oi- shale oro brought 
forward as suitable etjuipment for carhtniizing all sorts 
of bituminous coals, and not one-half of I per cent 
of such retorts will operate at all on caking coals. 
Such was the lesson which Retort No. 1 taughi, or tried 
to teach, almost daily for over a year at the Irvington 
plant. And it finally got the idea across, hut not 
until dozens of tests had ended with a plugged retort 
and Retort No. 2 had been huitl .along similar lines and 
had likewise failed. 

Several other difllculties were made aiiiiarent during 
the course of the tests on Retort No. 1. The feed 
screw would fri'quently jam, due lo a ])lug at the fool 
of the vertical sts-tion of the J-iu. feed pipe, Itiis 
causing the fijie to fill up and very scion bind the 
screw with e lal. When Retort No. 2 was built, early 
in 1910, the crushed coal was fed to the retoi't lo’ a 
short plunger diwice at the floor level of th(‘ relort. 
This also gave much (rouble. 'I'he problem of coal feed 
was eventually .solved 1),\ u.sing a 9-in. .screw sel hori¬ 
zontally and emptying directly into the retort through 
the cnd-])latt', .above the jiaddle shaft.s, as will be shown 
later in sketches of the (dinchfield (\pe of relort. In 
this arrang"ment the retort paddles .sweep past the 
discharge end of the feed scriw and keep it free. 

The single scri'w for discharging the carbon residue 
from Retort No. 1 was a failure. It would plug full 
of plastic carbon residue and cease discharging or 
break its driving mechanism. , The .single di.schargi’ 
.screw was nnally removed and two (i in. screws were 
set in a brick discharge bo.x at '-ight angles to the 
a.xis of the retort. These .also plugged. Nine-inch twin 
screws were Ihen tried, ami thesi worked a little bet¬ 
ter, hut still tbe discharge would jiliig up freciuently 
with plastic material. The 9-in. Iwdn screws were next 
transferred lo Retort No. 2, and Relort No, 1 rebnih 


with a 24x3'3-in. cross bolted to the discharge end, with 
a 24-in. chute for diecharging the carbon residue, the 
chute being closed with hand-operated slides. The 
slides became gummed up with heavy tar and could not 
be worked. 4 .slide valve was then substituted for the 
hand-operated slide.s, but this also stuck and had to be 
abandoned. The problem of an entirely satisfactory 
di.scharge mechanism wa.s never wholly solved at Irving¬ 
ton, although numerous schemc.s were tried out on the 
variou.s retorts built and te.sted. The scheme finally 
adopted, known a-s the “Vesuviu.s di,>(charge,”' is shown 
in the .sketch of the Clinchfield retort, and subsequent 
experience with it has showm that it is a failure. 

It must be borne in mind that during all of this 
first year of experimenting the idea was to operate 
tile retort so as to yield plastic carbon residue and to 
briejuet this residue without binder. It was not often' 
that enough of the carbon ivsidue could be made for 
use in liriquetting tests. It wa.s found impossible to 
eonlriil the operating conditions closely enough to get a 
continuous discharge of pla.stie material. A.n attempt to 
briquet the plu.stic material with a brick prcs.s failed, 
and the attempts to briquet it in roll presses were not 
very sueeessful. Finally, in th( summer of 191G, it was 
derided lo abandon the ])lastic residue idea and to 
earry the carnonization to :i rioii-plastie residue, later 
liriquetting this residue w'ilh a suitable binder. Retort 
No. 1 was then provided with a liaiid-operated ram for 
breaking the earlion residue from lietweeii the paddles 
Tliis ram was a heavy I-beam wdiich was run lengthwise 
thi'ougb the retort at iiilervaLs, the iiaddles iieitig 
stopped and the I-beam pu.“hed belween the rows of 
paddles. Bv frequent use of this ram and by earrying 
the carbonization past thi plastic carbon residue stage. 
Retort No. 1 could occasionally be kept going for 
several hours before a breakdown, ami' in thi.s way 
enough carbon residue wa.s obtained for experimenting 
in bri(|uet,ting, etc. 

A Vekticai, I’kimary Retort 

While Retort No. 1 was being tested, a vertical 
primary relort wa.s set up and aitempts made to oper¬ 
ate it. Fig. 2 shows the essential features of this 
ri'tort. Of the few utterly absurd pieces of apparatus 
built by the eompanv, thi.s vertical relort would easily 
take first rank. It is cliflieult to discover a .single 
commendable feature in the whole apparatus, yet cur- 
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rent patent literatui'e is replete with descriptions of 
*no better retorts, and within the past few years one 
of the present authors has been asked to report on 
three low»temperati>re retorts involving most of the 
mistakes of this design. Any one familiar with the 
behavior oj i fusing: coal when distilled will note from 
a casual inspection of Fig. 2 that: 

n. The feed pipe on this retort would plug as soon 
ns the pipe got hot enough to begin even a very slow 
distillation of coal at its lower end. 

h. That plastic coal mass would wrap around the 
paddle shaft and^paddle.s and fill the retort so that no 
more coal could enter. 

c. Thatithe paddle shaft, paddles and driving mech¬ 
anism are too high and would fail. 

(L That plastic carbon residue would never got by 
the slide shown at the foot of the retort. 

c. That even if jilastic carbon residue got by this 

• slide, it,would soon wrap around the discharge screw 
and plug it. 

/. That even if plastic carbon residue would pass 
the slide and the screw, it would sli<-k in the elbow at 
the outer end of the screw. 

g. That the gas offtake would have to be cleaned 
every fejv wiinutes. 

h. That the slide at the bottom of the retort could 
not be moved after an hour or so of operation. 

i That the life of the metal retort would be short 
and thaf no provision is made for replacing it readily. 

* Rutort No. :! 

Ketort No. S, which is sketched in Fig. 3, was the 
(irst retort built with twin paddle shafts and self- 
cleaning paddles. This .scheme of preventing carluin 
residue from^plugging the retort was ciil irely successful 
and was used in all subseiiuent designs. The feed 
.screw ' n this retort was located at the door level of 
the retort, and gave troulile occasionally; it was eventu¬ 
ally moved up so as to discha!g<' above the level of the 
paddle shafts. 

Retort No. was al.so the first retort to be built 
with a carborundum lining, such as used later in the 
Clinchfield retorts. Carborundum possesses the advan¬ 
tage's of strength and relatively high heat conductivity. 
It slowly deteriorates in an oxidizing atmosphere at 
i.GOO d' g. F. (.flue temperature), however, and althougti 
it wa.s adopted for the commercial Carbocoal plant at 
Clinchfield, Va., it is probable that better material will 
be found eventually. 

• Retort No. 3 had heating flues running lengthwise 
the retort, with burners at the feed end. In operation 
it was {ound best not to use the burners across the 
top of the retort, and in subsequent designs no provi¬ 
sion was made for heating the retort lop. 
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The dtscharge chute dropped the carbon residue onto 
a pair of revolving breaker arms, which broke up 
the larger pieces, and then into a star-wheel which 
served to seal the retort partly. This discharge gave 
considerable tro.uble due to gumming of the star-wheel 
with heavy tar and nlastie carbon residue. 

The hydraulic main and g;is offtakes on Retort No. 3 
gave continu'jus troiililc tlirough plugging with pitch 
and coke de,')o.sit. This eciuipment was eventually 
abandoned in favor of tlie scrubber standpipe installed 
on the Clinchiield retort. It was proved at Clinchlleld 
a few years later, however, that the successful operation 
of such a hydraulic main is a matter of using liquor 
sprays correi''!y. 

in spite of the minor difliculties mentioned above. 
Retort No. 3 ivas fairly successful, whereas Retorts No. 

1 am! No. tl and tb^ vertical retort were complete 
failures. Retorts No.s. 4, 5, G and 7, and eventually* 
the tllinchtield retort, were modeled more or less on 
Retort No. .3, with such changes as seemed desirable 
in the light of accumulating experience. 

Retorts Nos. 4, 6, 6 and 7 

These four retorts were the prototypes of the 
(thnctifiel’d retort descriljed below, and were all modeled 
on Retort No. 3. In Retort 
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No. 4 the burners were 
placed in two rows along 
the bottom of the retort, 
with flues running rlbwise 
around the retort and open¬ 
ing into a large open space 
over the whole top of retort. 
Later the heating system 
was rebuilt so as to run the 
^lues from either aide into 
two separate parallel sole 
Hues running lengthwise the 
retort as in the (?lincyield 
retort shown in Fig. 4 
below. This change was 
subsequently mad% on Re¬ 
torts Nos. 6, 6 and 7 and 
the four rqjorts arranged as 
a battery. 
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VariouH tyj)t‘s of gaw ofTtakes were tried out on 
Retorts Nos. i, 6, 6 and 7, but eventually all four retorts 
were equipped with the .sc'rubber .standpipe type, such 
a.s shown in Fig. 4. 

For diseharging the carbon rc.sidue, Uidort No. 4 
was equipped at tir.s' with a chute closed by a hand- 
operated barrel, valve. Below the valve the carbon 
residue Tell into a ca.st-iron cooling cliainher, clnsisl 
at the lower end by a hand-operaled door through which 
it could finally be disi'hai'ged to a con\e\iir. As may 
be giKassed, ttje hand-operated barrel valve soon gummed 
up and could not be moved. The “t'esuvius" discharge, 
us later used on the {'linchfield retort, h'lg. ■!. was finally 
evolved. 'J’his included a pair of breaker ai-ms, over¬ 
lapping twin screws in a ca.st-iron casing, with a short 
vertical chute at the outer end of the screws. The 
carbon residue brought out 1)> the .screws was forced 
up over a curved floor into ;i veilsual chute and then 
fell over a dam and down onto a c(».ive,\'or. By thus 
forcing the carbon I'csidue utu into a short vertical 
chute, a part.ial seal over the ends of the discharge 
.screws was secured. Retorts Nos. .b, (i and 7 were also 
equipped with thi.s discharge apparatus, and, veiw un¬ 
fortunately, it was a'do|il.ed for the ( liiichtield plant, 

Rktoiit No. !)' 

Dcsscrijition of Retort No. 8 will be omitted, siiu’c 
this retort w;is never set up at Irvington,' although it 
was designed. 

Retort No, 9 was built of ste"! with steel support.s 
which w'ere designed to take cai’c of the expansion of 
the metal. 'I’he essential features of this retort are 
shown in Fig. 5. Unfortunately, the siqiporting of the 
steel retort provisi insntlicienl when ■the retort was 
heated and it soon warped so that the paddles dragged 
on the side.s of the retort and it iiiiild not be further 
operated. 

The tailure of this retoi’t iliscoiiraged further large- 


.scale experiments with metal retorts, but small-scale 
tests have been continued and are still in progress at 
Ulinehfield. 

The Clinchfield Retort 

The evolution of designs along the general lines of 
Retorts Nos. 3, 4. 5, 6 and 7 culminated in the Clinch- 
field retort, adopted for the commercial Carbocoal plant 
at Clinchfield. Va. This retort is shown in Fig. 4. 
Including fui'nace, machinery, etc,, it is roughly 37 ft. 
long, 12 ft. wide and 27 ft. high, in oyer-all dimensions, 
w'hile the heart-shaped mulHe is 7 ft. 4 in. maximum 
width and Ki ft. long. The murtle is built 6f carborun¬ 
dum shapes, the total weight of carboripidum per muffle 
being about 5 tons. The muffle is supported on fireclay 
.saddles 18 in. apart, and is heated by two row.s of ten 
ojien pipe burners supplied from a fuel gas'.manifold 
placed in a tunnel underneath the retort. Air for com¬ 
bustion is drawn through a recuperator, the amount of 
air to each burner being controlled by a damper block 
neai' the burner. There are ten combustf.on flues on 
each side of the I'ctort, each set of flues leading to a 
common line running lengthwise the retort on top, as 
shown in Section B-B of Fig. 4. 

Tile puddle sliafts and paddles ;we of cast steel, 
each paddle held in place by a .single steel stud bolt 
passing through tlie .shaft, the shaft being I’ccessed for 
the nut and reinforced under the nut. 

The carbon residue discharged from the retort falls 
dow'ii a vertical chute, about 7 ft. long, at the bottom of 
which ;u jiair of breaker arms crush the larger pieces 
of material sti that it can be handled by the discharge 
screws. There are two of the.se serew.s in a common 
casing. At the outer end of the .screws the carbon 
residue is pushed up a curved surface into a short ver¬ 
tical chute, and finally falls over a dam formed b.V 
cutting away the .sides of the vertical chute. CThi.s 
arrangement is known as the "Ve.suvius di.scharge.” See 
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reference to it in n later paper.) The carbon residue 
i.s carried away by rubber-covered conveyor belts. 

The end plate.s of the muffle are su.spended from the 
lop, with mean.s for ad,iu.stinK the tension on the su.s- 
pension bolts as the mufUe changes elevation due to 
e.xpan.sion of supporting masonry. The end plates, 
however, cannot ne I'aised or lowered independently of 
the muffle. 

At Cliuchfield these retort.s are built in four bat¬ 
teries of six retorts each, the feed ends of retorts are 
turned toward each other and four retorts are fed 
from«a common coal bin. The feed sci'ews and paddle 
shafts for twelve retorts are driven from ;f single 
50-hp. motor. 

In a subseejuent paper in thi.s series of articles the 
performance of this retort at the Clinchfield plant will 
be discussed and further details of construction men¬ 
tioned. From perusal of Fig. 4 it will be evident that 
the I'etorl. was a costly one to build and tho.se familiar 
with the art of low-temperature carbonization will 
readily foresee some of the operating difficulties en¬ 
countered with this retort at Fliiichfield. 

Steel Plate Primary Retort 

There are several reasons why a metal retort for 
•arbonizing coal at low temperature would be desirable, 
the chief of these being, of course, the high heat con¬ 
ductivity of a metal compared to a refractory. One 
of the most serious difficulties in the project of low- 
temperature carbonization lies in the matter of heat 
transfer to the coal mass. 

It was thought that if a muffle were built of rather 
thin .steel stock, the temperature necessary in the 
beating flijes might be so low that no damage would 
bo done«to the muffle. As a te.st of this idea, a heart- 
shjipe muffle was fabricated of half-inch boiler plate, 
with round about ,steel riba, the joints in the muffle 
being welded. The muffle was e,ssentially of the same 
dimensions as the carborundum muffle in Retort No. 
4 and w«s substituted for this muffle. 

The experiment was unsuccessful, the steel muffle 
soon warping until it interfered with the paddles. 

Briquetting Carbon Residue 

In the foregoing pages we have described various 
commercial retorts built and tested at Irvington, and 
the retort adopted for the Clinchfield plant. The evolu¬ 
tion of a'workable retort, however, was only a first step 
in the production of a* marketable, smokejgss fuel. The 
original plan of Briquetting the carbon residue while it 


Section A"A 


was .still in a pbAtic condition proved unfeasible, and 
attention was next turited to methods of briquetting 
the non-plastic re.sidue. This problem proved to be 
one ot some difficulty also. The carbon residue as it 
comes from the retort, containing, say, 10 to 12 per 
cent of volatile, is a light, friable form of semi-coke, 
which readily begins,!o burn when exposed to the air. 
Various ay.stems of handling this material were tried 
out at Irvington, including pan conveyors, air-jet con¬ 
veyors and steam-jet conveyors. 

The air-jet conveyor (Sirns) was out of the question, 
due to its aggravating the fire trouble and to the diffi¬ 
culty of collecting the coke dust carried out of the 
bins by the air. The .steam-jot was more satisfactory, 
but was also impractical on account of the very high 
.steam consumptifin. The pan conveyor -was satisfactory 
so far as carrying the carbon residue was concerned. 
It was found that the carbon residue could not be stored 
for longer than about an hour unless it were very thor¬ 
oughly quenched, and if this were done the wet material 
would clog the grinding mills. The ground material, 
however, could be storgd for some time without catch¬ 
ing fire. 

The system finally used at Irvington was to grind the 
hot, dry carbon residue within an hour or so after 
it k'ft the retort. The ground material was then stored 
in a steel bin until briquetted. The ground carbon 
residue shows little or no tendency to burn explosively, 
even when ground so that 50 per cent of it will pass a 
.screen of lOO-mesh per linear inch. 

The first step in briquetting carbon residue is the 
proper grinding of the material. There were tried out 
at Irvington a Williams hammer mill, a roll crusher 
and a Mashek hammer mill. None of these was satis¬ 
factory. The roll crusher,did not give a satisfactory 
distribution of screen sizes in the ground material, and 
the hammers on the hammer mill would not stand up 
under the abrasive action of the carbon residue. The 
problem of grinding carbon residue was not solved at 
Irvington. At the Clinchfield plant hammer mills were 
installed, despite the Irvington experience, and when 
these failed completely, half mills ijere used successfully. 

After proper grinding it^s a simple matter to flux 
the ground carbon residue with a binder and hrfquet 
it. The percentage of binder required is higher ftian 
for coal, and the pressure required in the press some¬ 
what greater, but in general the same principles apply. 
At Irvington a Bel^an type roll press i^as used 
successfully. This press formed thin oval briquets, 
however, and it was though^ that*a more nearly 










k; 


CHKMICAI. ANI> METALLURGICAL ENGINEERING 


Vol. 28, No. 1 


splifncal briquet, was pia^ftTable. 'J'o meet, this require¬ 
ment a Komarek press was installed. This is a roll 
press in which (lat-link chains run over one of the 
rolls, between the rows of bidipiet dies, yieldinpf oval 
briquets with flat ends. This iiress ppive tinod result.s 
in the experimental plant, at lrviiipr|,,„. it was less 
successful at (.kiKditield when used there later, due to 
excessive wear on the liner chains. 

The bricpiets formed from earljon residue wdth suit¬ 
able binder can lie shipped and niarkeied. They are 
not smokele.se, (d' eour.se, and if pitch t,e n.sed as th- 
binder, the tarry smoke wbieli distills out duriii(r the 
first few minutes on the tire is disapreeatile and is 
likely to cause troubte t corn fires in the chiniiims if 
u.scd in ordinary househould stoves After the liriquets 
fiuve been on tbe fire a few minutes, houever, the pitch 
has distilted out and the bri(|ue1s then liiirn slowly and 
w'ithout smoke. 

It was recoKiiized id IrviiiKton fliai; allhoiiyh bri(|uet- 
tiiiK the i-arbon resiilue cointtl'rled it info a salable 
product, these raw briipiets diit not repre.scnt an ideal 
^olution of the problem. Jly beatiny tlu‘ raw bi^iipiets 
in a miiflle it was lyund that they could be I'endered 
imokeles.s and a;i aiipreeiable yield id’ bv|)roducts 
)btain(‘d. It was discovered, also,, Itiat the carbomzinp 
if the raw briquets at liiyh red lu*at not only rendereii 
hem smt?keless by distillinp- out I tic pitidi, as niipht be 
‘xpeeted, but it, also changed Itie internal condition of 
he briquets so ttiat a finished briquet has a conlinu- 
iit.s structure, whereas in a ra\i- tiriqiict ttiere ar(> 
liserele particles of carbon residue cemented liy minute 
'lobules of pitch. Diirinj' carbomziiip, the parliiles 
if cariion residue link to one another more or less 
irmly. The Carbocoal briijuel is hardei'and denser than 
he raw briquet, the shrinkapye in volume durinyr car- 
ionization beinp anywliere from It) to .■!l) per cent. It 
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wa.s also di.seovered that the quality of the Carbocoal 
IS deiiendent to a remarkable decree on the make-up 
of the raw bri(|uel. There are apiiarently several fac¬ 
tors involved and it became evident thaC b.-iquettinK 
I'arlion residue tor subsequent carbonization was quite 
a difTereiit proposition and a decidedly more complex 
[iroposition ttian the mei-e liindinp of coal or ‘of carbon 
residue into raw briipiets. Diiriny "iho past 5 years 
ex|ierinients in briquetf iny and cartionizinp have been 
under way continuously. We plan to publish at some 
lat.er dale a summary of the several hundred experi¬ 
ments compieted. Suffice it to say here that we now 
know the general influence of the followihjr ^-actors in 
the proiilem; 

(<■ (joking- (luality of the original coal. 

I). Volatile left in carbon I'esidue. 

c. Screen analy.sis of the ground carbon residue 
li(Tore briquetl irig. 

d romjiosition of raw briipiet mix. ' 

C Quality and screen analysis of any raw coal added 
to raw liriquet mix. 

I. Kind of liinder and melting point of same 

I/. Method of Iluxing, time in Iluxer, temperature in 
Mnxer and water in final bri(|uet mix. 

Ii. Tempeiature of material fed to press. 

I Kind of ,,re.ss used, pressui-e, slnqie of briquet, 
foiuln Kill ol [wKiuct surface. 

/. Kale of liealing liriquet in secmidaiv retort, final 
lenqierntmc reached, time of carbonization, height of 
liriquet charge in the retort. 

Time lietween discharging of briquets from sec- ‘ 
onilarie.s and quenching. Method of quenching. 

Not all of these factors are independent of'one an- 
' other, but it is necessary to control each of them within 
ce.’tain langes wdiich it has been our endeavor to 
detdrniine. 

(Iakhonizino Raw Rkiquets 

Seveial eoniniereial retorts foi- carbonizing briquets 
were liu-iH and tested at the Irvington plant during the 
fi year.s of experimental .work there. It was found that 
ordinary D-shaiie gas retorts would earhonize the 
bri(|uet .-ratisfaetorily in a few houi-s, Imt it wa.s diffi- 
eult to charge and discharge such retorts with briquets. 
A Glover-West vertical retort was liuilt and tiiei,, but 
the eolum.n of briiiuets in_this was too high am! the 
briquets at the bottom of the- column w'ere crushed be¬ 
fore they liardened. 

Inclined 1 retorts were finally tried and operated with 
some succeips. although there wa.s always some breakage 
in charging! the retorts, and it was very seldom that a 
charge of carbonized briquet* would roll out of a retort 
without poking it with rod.s. The secondary retort 
finally adop^ec^ for the Clinchfield plant intas of rectangu¬ 
lar sectioiy, divided into an upper and a lower chamber 
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by a silica brick partition, each chamber being roughly 
•'4 ft. high, and 25 ft. long, 14 in. wide at the charge 
and 16 in. wide at the discharge end. The retorts were 
heated by»gas burners, set at the top of vertical flues, 
the waste gase.s passing through a recuperator .system 
before ent(ying the main flue. 

The main trouble with these retort.s was that the 
column of briquets was too deep and the breakage of 
briquets was excessive. When the raw briquets were 
exceptionally good and other conditions very favorable, 
these secondary vtortB would yield fair results, but 
under the normal conditions of operation they were 
outside the limits of workable equipment. The experi¬ 
ence with these retorts at Clinchfield will be mentioned 
in a subsequent paper. 

• . Summary 

• 

We have described briefly in the foregoing pages the 
general features of the several primary or low-tem¬ 
perature retorts built and tested at Irvington, N. J., 
and the eyolRtion of the Clinchfield retort. Mention has 
been made of the methods Iried out in handling the 
carbon residue from the retort.s and the moans used 
to convert it eventually into a fuel resembling anthra¬ 
cite in propertie.f. It has not been possible to make 
this paper a record of the very numerous minor experi- 
mcnt.s which were carried out with the low-temporatui'e 
retorts and with other equipnamt developed for the 
Carbocoal proce.s.s. The program at Irvington also cov¬ 
ered a considerable number of subjects connected more 
or le.ss .’losely with the Cai'boeoal process but Which lie 
Tiutside the scope of this paper. 

The experimental work at Irvington had been under 
way for a little over thrt'e years when the U. S. 
Government decided to finance a commercial Carbocoal 
plant at ClinciTfield, Va. The Irvington plant had grown 
to be a semi-commercial plant meanwhile, with several 
primary retorts, a complete sy.stem for handling the 
carbon residue, grinding .and briquetting eipiipment, 
two benches of secondary retorts, .screening and loading 
station ..or Carbocoal, byproduct units and tar distilling 
plant. 

At the time the Clinchfield plant was constructed 
complete solution.s had not been found for all the prob¬ 
lems in the process, but it was thought that the equip- 
■ nient which had been developed would be reasonably 
.satisfaclTiry in a commercial plant. We shall close this 
paper with a summary of the data available for design 
of a commercial Carbocoal plant at that time. In the 
third paper of this scries we .shall di.scuss the operation 
of the Clinchfield plant which was presumably built 
on the basis of Irvington experience. 

In setting down the following items of data avail¬ 
able for plant design, it must be recognized that per- 
sohal judgments come into pla,f. We have endeavored 
here to relfcct the general opinion of men who actually 
directed operation at Irvington, checking these genera! 
conclu.sif^ps against the operation records. 

1. The equipment for handling the coal up to the 
' primary retort, including.the track hopper, apron con¬ 
veyor, Williams hammer mill, bucket elevator and dis¬ 
tributing conveyor was entirely satisfactory. The 
general scheme was adopted for the Clinchfield plant 
and proved .satisfactory there. 

2. The proposition of using twin paddle shafts and 
self-cleaning paddles to avoid plugging of primary 
retorts by plastic coal mass was entirely satisfactory 
and subseliuent experience at Clinchfield has confirmed 
the correctness of this design. 

3. The singife helical screw, carrying fcal. into the 
retort above the paddle shafts, was found satisfactory. 


The same arrangement later proved efficient at Clinch- 
field. 

4. Carborundum blocks proved satisfactory as mate¬ 

ria! for primary retorts at Irvington, being strong 
enough to permit relatively thin walls and having a 
high heat conductivity. .At Clinchfield later experience 
has shown that the slow oxidation of the blocks is a 
seriou.s drawback. ^ 

5. The heating system for primary retorts as»finully 
ado|itcd at Irvington w'as fairly snti.sfactory, and Clinch- 
field experience has not added materially to what was 
known at Irvington. Better methods of heating a 
primary retort have been develoiied since Clinchfield 
construction, however, as will he shown in* subsequent 
papers. 

(!. As a result of many experiments on discharge 
mechanisms for the |irimary retorts, the scheme finally 
adopted was to dro]i the carbon residue dowm a vertical 
chute onto a pair of revolving breaker arms, helow 
which a pair of helical screws carried it out several feet 
and forced it up over a dam. This mechanism later 
proved to he a faijure. 

7. It wa.s known, at Irvington that a carbon deposit 
formed on the ifiner walls of the primary retort and 
that eveiitiuilly this deposit hardened so as to interfere 
with the paddles. It was thought, however, that a 
retort would not have to ho cleaned out more than twice 
a ygiir. This conclusion proved erroneous in Clinch- 
field o|>eration. , 

g. Jt was found at Irvington that,the gas offtakes 
from the primaly retorts would |)lug and hud to lie 
reamed nut at frequent intervals. This reaming proved 
trmililesome at Clinchfield later. 

9. At Irvington the air jet conveyor was .shown to 
be worthless for cavryiiig carlion residue and the steam 
jet conveyor was founii to he extravagant of steam. 

The pan conveyor gave some trouble meehanieally, but 
wa.s otherwise sueees.sful. None I'f these schemes was 
adcqited for Clinchfield. 

111. It was shown at Irvington that it is impractical 
to store warm unground carbon residue, since it soon 
begins to burn. This ('.xpt'i'iimce was disregarded in 
Clinchfield design. 

11. It was shown at Irvington that hammer mills 
are not satisfactory for grinding carbon residue. This 
(‘Xlierienee was disreg.irded in Clinchfield design. 

J2. The method of proportioning the raw briquet mix 
worked out at Irvington inrliideil a slide-gate with a 
drag chain conveyor Cor the ground carbon residue 
and a weir for the molten pitch. This arrangement 
was used at Clinehfi|ild. ft never gave rcaf controf 
of the proportions of carbon residue and pitch. 

1.1, The Komarek hriiiuet press with flat-link chains • 
running between the dies was adopted at Irvington. It 
operated well at Clfriehfield, liut the wear on the chains 
was exce.ssivc, 

M. The link-chain cooling conveyor for briquets as 
they came from the press was satisfactory at Irvington 
ami later proved so at Clinchfield. 

1.5. It was known at Irvington that raw briquets 
must be handled with reasonable care to avoid excessive 
breakage. This information was disregarded in Clinch- 
field design. 

l(i. It was known at Irvington that raw briquets 
when stored in bins have a tendency to stick together 
and refuse to flow out of the bin through a discharge 
door. Large storage bins were installed at Clinchfield. 

17. The inclined secondary retorts developed at 
lrvingd;on wero not entirely satisfactory there and 
jiroved less so at Clinchfield. It was very rarely that 
a charge of finished briquets would roll out of the 
retorts without considerable poking and the breakage 
was usually high, Several of the factors affecting the 
quality of the ('arhocoal were recognised at Irvington. 


Contraction and Shrinkage of^Aluminum Alloys 

As the result of an inveitigation of the contraction 
and shrinkage of aluminum alloys conducted By Robert 
,1. Anderson, metallurgist, at the Pittsburgh, Pa., ex¬ 
periment station of the Bureau of Mines, it has been 
shown that contraction of a .series of forty allots varied 
from 0.96 and 1,80 per cent, depending upon conditions, 
and that it is advisable to make accurate pattern allow¬ 
ances for the various alloys in pasting practice. 
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A Longer College Course 
for Engineers 

By F. E. Turneaurk 

(»/ MiHhJjnli’H and 'i ihk. 

riilvi-iBlty (jf Wl.st'oti.sm 

(I 

\Ajn-ojH)H rerent editorial comments on e.nyi- 
rieeriiig eiliieation for vietaUunjiRte and rliemislR, 
and correnpondenre on those mnllers pnhiished in 
the. departme.nt headid “Readers' Vieii's and Coni- 
nierits," th'e fotloioirig exposition of llie lonner rn- 
Hinceririg enrrieiduni by Dean Tnnieanre leilt be 
ilhimiHating, ft irns roniribnied to the December, 
Uldd, issue of the Bnlletin of the Soeiein lor the 
I'romotiov of Kiigini'cring Kdiiration.] 

T SEEMS to me that, broadly .spcakini-', I he most im¬ 
portant ))robl('m before the enKineerinp sehooirt is the 
old one; What are the reciuii-enienls uhieh should be 
met by the eiiKijieerinK sehobl, and how should the 
eurrieidum, teaehinp stall', ete.. be oipani/.ed to meet 
the.se re(piirements'.' In sujJKestinp this fundapiental 
pnddein, I am of tiu' opinion that it has never been 
adequately studiod, and tbat a properly constituted 
board can do a vpaat deal to ery.stallize o|iinion in re¬ 
gard to this very fundamental iirohleni. Perhaps a 
statement of some <d'my own notions will exiilain what 1 
have in mind as to past defects and fill lire jiossibililies. 

(JUAl.lKIrATKINS DEMANPED EOll KNCINEEILS 

First, in rejjard to reiiuirenieiits of the presuit day 
in the matter of the school training of engineers: In 
attempting to answer this (juestion, a Rreat many Helds 
of eiipdm (‘I'iny' ai tivity should he consitiered. The ques¬ 
tion cannot he answ'ercd by the broad statement that eii- 
ydneers should be trained like lawyers or doctors and 
that, enKiiieerinj.r beiiiK a iirokssion, the training' 
should preferably consist of neiierai college courses fol¬ 
lowed by prid'essional course's requiring' altoKether 0 or 
7 years. I think a cirlain class.of eiipineers and edu¬ 
cators is inclined to consider tliat this is the ultimate 
and inevitalily correct solution. There arc. on the other 
hand, a ^rood many teachers and also engineers who con¬ 
sider that for many lines of prat t ice a l-year school 
period is lonjr enouKh and that the yoiiiij; man will do 
la'tli'r to tret into practical work than to reinaiii longer 
in college. I have m.' self seen considerable I'videiicc of 
the truth of the latter posif'on. It is my belief that the 
technical reipiiremeiils of an engineer and an eiiRinoer- 
inp' education vary over a comparalively wide ranire and 
(hat a careful study of the situation with especial refer- 
(‘iice to this point will yive us some really useful in¬ 
formation. 

I think this problem can be divided into two parts: 
In) How much pi'iieral education -ihould an engineer 
have, and itO How much technical education should he 
have? In attempting to answer the.se (piestions. all 
branches of engineering practice should be thoroughly 
studied and ver.i’ de'finite injiuiries should be made of 
men in practice who ividerstand exactly what is wanted. 
The actual neeids of men in«various lines of engineering 
acti^ty .sTiould be considered. Highly tex'hnical special- 
tie.s should be.recognized as such, sind the proportion of 
engineea i^in various kinds of work should be informa- 
tinn oiMlIitaificRnee-in this connection. 

i|||H||A|lStration of what I have in mind, consider 
tMliBWfe of lltrbw'ay engineering at the present time. 
l!-Slfc^^||^||g|!^:Oumber of*men are required at this work, 


and a large percentage of these men are not engaged 
(at least for many years) in a kind of work which in-- 
volvea a very large amount of technical schooling. The 
work of the young engineer, from the technical stand¬ 
point, is quite simple, and likely to lx; .so for many yearjs 
— in fact, the business phase of the work ist,perhaps of 
more importance than the engineering phase, especially 
for men in the more responsible positions. It is true, 
also, that for certain classes of work an engineer should 
have a very thorough training in structural design or in 
bituminous pavements, geology, etc,, Jyut the number of 
men needed for this kind of work is comparatively 
small, and some of this highly specialized work may well 
be considered in the category of speaialization. 

Minor Branches ok ENciNKiatiNG 

Then there are many other varieties of engineers 
whose preparation does not need to be highly technical, 
such as the operating engineers, contracting engineers 
and, in a sense, railroad engineers. In the various in¬ 
dustries there are certainl.v many lines of work where 
the technical reiiuirements are not high but where busi¬ 
ness sense and .iudgment count more. I believe an 
effort should be made to analyze reipiirements very thor¬ 
oughly along some .such line as abovd suggested. 

It is my belief that the time has arrived when it may 
be expected that any young man desiring to enter any 
engineering employment, however simple, ought to se¬ 
cure, if possible, a college training of 4 yi-ars in length. 
With the tremendous increase in the hig'b school and 
college littendance throughout the country and the in¬ 
creasing ease with which young people can secure a 
college education. I believ that such an education 
should be required of an.v young man who goes into a 
business or profession where he (‘xpects, sooner or later, 
to exert considerable influence with his colleagues or 
with the public. A college education no longer is an un¬ 
common Ibing. 1 am impre.ssed with that fact in look¬ 
ing over our recently published alumni directory and 
noting the large number of uni.versity graduates located 
in all the smaller cities and many of the villages 
throughout the state. This number is bound to in¬ 
crease, and an engineering represent.ative of the high¬ 
way commission in any nei.ghliorhood, or the village oi; 
city l■ngineel■, should be a man who can acquire a .stand¬ 
ing with the- best in the community. It is my belief, 
tberefore, that a -l-year college course of sofne kind 
should lie the minimum set before the young man as a 
lireparation for any line of engineering. 

It-is quite true that the technical requirements of 
some lines id' work may lie met by means of short 
courses of 2 or .‘i years in length, and that question was 
discussed by our faculty some years ago. We .reached 
the conclusion that 2-.V|'ar courses would well satisfy 
the technical requirements for ipiite a variety pf em- 
plo.vment, but did not consider it the function of the 
university to establish such courses. 

Four-Year Course the Minimum 

If it is decided that a ^-ycar college course is suf¬ 
ficient to meet the requirements for general education 
plus minimum technical requirements, then the problem 
resolves itself into that of determining the higher tech¬ 
nical requirements and how they are to be met in the 
school: whether by a combination liberal arts course 
plus graduate work in engineering, or by a 6- or 6-year 
combination, gourse carrying some esgineering work 
throughout the period. At present our s.tandard 4-year 

t 
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entfineering course as given in moat aehoola is, in my 
•judgment, of a quality which is neither hay nor grass; 
it cannot be considered a course for a broad education, 
neither caM it be considered a very satisfactoi'y course 
for tho,se desiring the mo.st advanced training. The 
first-named,objection is more .serious than the latter, 
becau.se a student desiring advanced technical work can 
get it in graduate study; but the lack of breadth cannot 
be so easily remedied by the individual student. 

To indicate more clearly what I have in mind as to 
the direction for this phase of the investigation, 1 might 
luitline whal seems to me to be a faii'l\ good solution, 
ami the rea.sons therefor. 

TRK-KNGINEKltlNi; t’oUH.SKS 

In brief, this would considei- ;i -l-year l•llgln^el■lll " 
coui'se (oj* pre-t ngineering loui se) which would be \er\ 
general in its character. It would contain a large 
amount of work of general educational value, such a.' 
history, economics, language, science, cheniistrc, iihys- 
ics. mathematics and mechanics, also tlu' elements in 
apiilied work in the usual branches of engineering. 
Such, a course J W'ould consider the minimum reqinre- 
inent for finy young man who desires to enter the indus¬ 
tries or an,\ field of engineering whatever; and for 
inan\ lines of work it would he a satisfactory in-epara- 
lion. It would also fuiiiisti a siiliicieni foundation in 
mathematics and science to iniablc a man of real ability 
to adxance himself in almost any line of engineering 
activity, even wliere a longer course of training would 
be pi*!'''“rabk H\ the eliininal ion or postponrtnent of 
SI 'er\ cipiisiderable amount ol technical studies, now 
Included in the regular 4-year course, such a course as 
•hove indicated could be made quite satisfactory from 
Ba standpoint of general “ducation and, on the whole, 
Itiin h more sarisfactory than a 4-\ear course in a college 
(jf liberal arts such as would be elected by students plan 
ring on an engineering course later. At least it would 
n.eet the needs of a great many more students, and I 
am inclined to think that it would be the best course for 
piactica ly all. 

The 4-year course as above indicated should lead 
to a degree (such as the B.S. degree J, without special 
designation. Then those students who desire a more 
thorough engineering education should secure it by fur 
■ thtr study, either in the form of graduate work or tiflli- 
and sixtti-year cour.ses leading to an appropriate seconci 
degree.' These advanced courses would be well organ¬ 
ized, and would bo taken by a very consideralile number 
ol students, as they would contain a good share of the 
material now included in our senior year. They would 
naturally be taken by all students desiring to enter the 
research field and tho.se aiming to become fairly well 
posted in any special line. I .should sujipose that from 
25 to 40 per cent of those fiinshing the 4-;, ear course 
would"confinue for a fifth or .sixth year, the percentage 
depending, ftf course, quite largely upon the curriculum 
adopted. 

Among the arivantage.s of such a scheme as above 
.suggested are possiiily the'following; 

1. It requires all engineering students to .secure a 

much broader general education than is now the ca.se. 
while at the same time it includes a .suflicient amount of 
fundamental technical work to satisfy the requirements 
in many cases. , 

2. It furnishes the well-organized technical work for 
special and adviced students which will^ncourage stu¬ 
dents of ability to thoroughly prepare themselves for 


research and special work of various kinds. Graduate 
courses in engineering will be much better organized 
than is now the case. 

3. It is a better arrangement than that frequently 
protiosed of requiring a 2- or,'!- or 4-year college course 
before admission to the engineering school. In any 
pre-engineering course, a consideraBle amyunt of 
mathematics and science must be reijuired in order to 
.save time, and pre-engineenng courses under the’con¬ 
trol and advice of the. engineering faculty can be better 
adju.sled to the students' need than when otherwi.se ad¬ 
ministered. 

I. It would I believe, sohe the problem of the 4-,vear 
leiir.-e, against which so minli crilicism is directed. 

.4 It would tend to eliminate from the more advanced 
and technical work stuiknts who are unfilled for such 
work while at the same time capable of becoming suc¬ 
cessful engineers in.certain lines of employment. With 
the very great numbers now attending engineering 
schools, a relief of work in the .senior and junior labora¬ 
tories would be very acceptable in most cases. 

Thei'e are, of course, many other pha.ses of this study 
but 1 believe the very first thing'to be done is to de¬ 
termine upon some reasonable .sohitiifn of the problems 
above discus,sod. I'lnpineermg faculties are. 1 feel sure, 
ipiite capable of determining upon details and methods 
of teacliing. They are also, in most cases, in very close 
touch with practicing engineers among their alumni and 
incluile among their members many men with cotisider- 
al)k engineering practice. 1 do not believe, therefore, 
that it is neces.sary to go far into details. On the other 
hand, it is true that engineering teachers are, as a 
whole, quite con^'erned over the situation, and are pre¬ 
pared to follow the lead of a strong report which will 
clearly set forth reipiirement s and a way to meet them 
umkr the conditions actually existing in the majority 
of engineering schools. We, 1 think, are reaily to move, 
but we want to move in reasonable unison, and in a 
direction that it will not be necessary to retrace in the 
near future. • 

• 

European Attempts to Number Steel 

Progre.ss Made by Switzerland, Germany and France 
Toward Standardization 

A RECENT conference held in Washington discussed 
the desirability and po.ssibility of devi.sing some 
.system of numbering whereby kinds or qualities of steel 
can be designated by code numbers. Lawford H. Fry. 
of the Standard Steel Works Co., presented a r6aum4 of 
European practice, as revealed by correspondence with 
various foreign organizations. It appears that Switzer¬ 
land, Germany and F’raiice have made some attempts to 
establi.sh such a code. 

The Swiss system attempts to show the content of 
tile carbon and of the principal alloys by using the 
chemical symliol of the elements and adding to each a 
figure showing the mean, percentage. Thus a carbon 
steel with 0.2,') to 0.35 per cent c»rt)on has as its symbol 
C2ii, The suflix “n” show* a maximum allowable con¬ 
tent of 0,07 per cent phosphorus and 0 06* per^ cent 
sulphur. If the steel is given the .symbol C2s, the max¬ 
imum allowable is 0.04 per cent pbosphorus and 0.03 
sulphur. If the .symbol is written C2 without .suffix, 
neither may exceed 0.02 per cent. 

In this manner all steels are clasailjpd on the basis of 
their chemical properties. It*does not take into con- 
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siili’f.'ition cither the nuinufucturiiig process (whether 
opeii-iiearth, eieetric or crucihle) or the use to which the 
luc’lai IS (lesitrned to be put—such as rail steel, firebox 
steel, and so on. 

F<jr a ctiromium-nickel steel with l).25 to (l.dO C, 2.B 
minimum Ni and O.tiO to (T.OO Cr, the symliol is ,‘}-N'i30- 
CrK. In the allriv steels the C for carljon is omitted, 
but the first figure “,‘V’ show.s a mean carbon content of 
three-tenths [«‘r cent, the Ni.'iO a mean nickel content 
of tiO-tenths per cent and the. tb'H a mean chromium 
content of eijfht-tenths per cent. Follovvinjr the chem¬ 
ical com|)osition symbols a note i.s added wlien the steel 
is to l«‘ annealed or treated, and in the latter ca.se the 
minimum tensile strength in kilograms per squan* 
millimeter i.s (fiveii. Thus the complete desiKindion of 
the aliove nickel-chromium steel would la- ,'!-Ni.‘tO-(T8 
treated to 80. The standard sheets show the yield point, 
eloiiKation and notch touffhness comespondini!: to this 
tensile streiiKth, and these may, if tiei ired, be added to 
the symiKil in orderiiiK. « 

If the symlKil Kives no information rejrarding the 
condition, it means that it will lie received after 
ordinary slow coolintf from the last lorp'inn or rollint; 
process. When spycial attention must Is- driven to other 
proppi'ties, the person siiecifyiiijr must select the correct 
alloy liy reference to the standards. Tliiis a steel with 
80 to 90 kK. per sipnim. tensile streiiffth (11.'),000 to 
1!!0,000 lb. per sipin.) can lie met by a iilaiii carlion steel. 
However, if elonpmtion must not lie less than 12 per cent, 
then a nickel steel would Is' chosen f.‘!-Ni.'t0 treated to 
80). If in addition a yield ixiint of at least 8.').000 lb. 
per s(|.in, is reijiiired, '‘:i~Ni:!0-Cr8 treided to 80" may be 
selected. 

It apfiears to Mr. Fry that the .Swis.s code is open to 
serious objections unless it i.s used in close connection 
with a series of standard specifications. If a symbol 
standinjr alone is to be interpreted, rnisunderstandiriif.s 
may occur. For example: Since the average carbon con¬ 
tent is rounded off to tin- nearest one-tenth per cent, 
the symbol ('-I may indicate a carlion steel with a carbon 
rany'e from O.IIO to O.'IO per cent (mean O.M.')), or with a 
VaiiKC from 0.89 to 0.-19 per cent, i mean 0,44). F’urther, 
in the steels now listed the mantranese content varies 
without any indication of this beinp rriven in the symtiol. 

The system is stated to be capalile of indefinite ex¬ 
pansion and ,\el lo indicate definitel,\- the steel desired. 
It appears to Mr. Fry that in practical work much con¬ 
tusion will (iccur unless the s.vmbols are used in direct 
connection with the standard sheets. 

CmMANY 

An industrial standards committee has issued a bulle¬ 
tin covenmf steels without alloys and untreated. Seven 
Ki'ades are listed, for which tensile strength and elonjra- 
tion in the annealed condition are sjiecilied by arbitrary 
numliers with the preti.v St. 

'1'. liHil. Str.'111.-1 h, l-lldni: 111 liMi .\lni., 

1 l|■'^l|tll.■0 l.in Ki;. I'. l Si| .Mill I'. r I ■vlit 


Ht. 0 . . . 

\Ol spci'lll 

f*ii \’(ii 'Jin't'ifU'ii 


;u 4t 

2.1 

St. 1 

.34-42 

iit' 

St. i; 


2 I 

S(.3 u 



sr 4 


1 7 

SI 

^.TO-.'vd 

12 

Thf* itHiinuiifi 

doubts 

whether it will be 


practicable to classit> ;dl steels in a continuously 
numtxired series, li will jHissibly be desirable to sepa¬ 
rate carliQji from alloy steels so that a basic number 
related to the carbon content can be carried through 
while the alloy steaks receive a distitiffuishintr mark. 


Another interesting attempt has been made by the 
Havarian Motor Works'. It follows somewhat the 
American Society of Automotive Kngineers’ system. 
The fir.st digit of their number corresponds to the 
degree and kind of alloy; thus, 1 repre.sents carbon 
steel.s, 2 a low alloy, 3 represents nickel steels, 4 nickel- 
chromium, nickel-tungsten, fi high chromium—greater 
than 14 per cent. The second digit represents the car¬ 
bon content in tenths of 1 per cent. Finally letters are 
added, designating the quality: « for fir.st class con¬ 
struction steels, I) for standard open-jjearth steel, and c 
for ordinary commercial steel of moderate .strength. 
Low-alloy .steels of class 2 are all presumably of a 
(luality, for these letters are replaced tiy others repre¬ 
senting the alloy content. By this scheme .steel 12b 
represents a plain basic open-hearth steel, S and P up to 
0.05 per cent, containing O.JG to 0.25 per cent carbon. 
On the other hand. 21m, s is a silico-manganese steel 
(Mn over 1 per cent. Si over 0..5 per cent), with carbon 
up to 0.1.5; 42a will be an electric furnace nickel- 
chromium steel, Ni about 3.5 per cent, Cr about 1.5, 
C, 0,25 and Mn 0.4 per cent. 

Such a .scheme is said to be coming into use hy the 
Cierman Society of Automotive Manufactuiers, but 
evidently a user of the code must ahyays have an ex¬ 
planatory table sliowing composition limits and physical 
properties. 

France: 

A permanent commission for standardization in 
France has issued a .series of sju'cifications for carbon 
steel bats, blooms, billets and slalis in five classes of 
steel. No chemical composition is given, but in each 
sis'cification the steel is divided into grades according 
to the minimum tensile .strength. The numbers of the 
specifications, tlie class of material and the grades are 
shown below; 

.A -t-IIF. Ordinary stock material, tirades b>' minimum 
tensile strength of an annealed bar- :i5, 40, 48, 55, 70 kilo¬ 
grams per .square millimetc)-. 

A,-2-l!F. Material furnished in heat-treated condition, 
tirades by minimum tensile strenglli of bar from material 
ns furnished: ;!5, 40, 48. .55, 70, 8(1, 90, 100 kilograms per 
Mpiare millimeter. 

A.-it-lIF. Matei'ial to be heat-treated after delivery. 
Grades hy minimum tensile strengtli from heat-treated bar; 
00, 70, HO. 90, 100, 115 kilograms per square millimeter. 

A,-4-lIF. T.ow-earbon steel for carburizing. One grade 
only, no tensile. 

Aj-5-UF. Low-carbon mild steel. Grades by minimum 
tensile strength of annealed te.st .specimens: .35, 38 kilo- 
gr.mis per square millimeter. 

The steels meeting these five .specifications are to be 
marked to indicate the material as follows: 

11) The number of the apeeifictition as given above. 

(2) A letter indicating the method of manufacture; 
M—acid open hearth (Martin). C—crucible. E—elec- 
t ric. B - bessemer acjd. T -basic open hearth 
(Thomas). 

(3) The nnniher showing the minimum tensile 
strength specified. 

The French Standards Commission, following the 
advice of the Committee of Arts and Manufacture con¬ 
sulting with it, accepted the principle that .symbols in 
code should not be used. It has therefore arranged its 
s.vstem to designate beyond question a definite grade of 
steel covered by a complete specification. It appears to 
Mr. Fry that this principle is sound. A code which is 
designed to be extensible must, lead to ambiguities as it 
is drawn out to cover new steels. 

——— ^ ^ 
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The Nature of Solid Solutions 


Solid Solutions Usually Exhibit Space Lattices of Their Dominant Member, Slightly 
Distorted—In Some Systems the Transition Zones Show Two Co-existing Lattices 
.Where Atoms of Each Constituent Replace the Others in Its Own Space Lattice 


By Edgar C. Bain, M.Sc. 

KltM-lrif ('o., Clovelund, Ohio 


E NGLISH-SPEAKING acientistis have chosen the 
words “solid solution’’ to denote the specific state 
of association of two or more substances entirely 
homogeneous in tj^e solid. The name has points of 
merit, even though in some respects the properties of 
solutions ar# not apparent. The f.nct that such solids 
are capable of y considerable change in constitution 
and temperature without entailing any phase change 
urges us to this name. The German “miachlcristall’’ 
drives us a«fine conception of the condition .structurally, 
but unfortunately is translated' literally “mixed crys- 
tahs,” which does not give us a picture of the .solid 
solution, but more probably calls to mind a mechanical 
mixture of j;wo kinds of crystals. If we translate 
“mischkristall’’ as “miscible crystal” we get a very clear 
picture of the condition. Recent investigations of 
metals with the X-rays' have brought out much in¬ 
formation about tfie arrangement of the atoms them¬ 
selves and the relation of this arrangement to the 
properties of the aggregate, and naturally the baffling 
condition ’of solid solubility has attracted extemsive 
study by this same means. To this end many crystal- 
lograms of a»great variety of solid solutions have been 
made*!'] the author’s laboratory and the results are 
here described. 

The atomic arrangements of the metals and metal¬ 
loids tiave been largely investigated and are shown in 
Fig. 2, with models of the .space lattice types. The 
reader is reqifested to refer to this figure as various 
metals are mentioned. 

Binary Solid Solutions 

Many pairs of metals are entirely miscible in the 
liquid s'ate in all proportions, just as are alcohol and 
water. Some others have such partial miscibility as 
have phenol and water, the solubility of A in R and of 
R in A increasing continuously with elevation of tem¬ 
perature. Rarely we find metals which exhibit little 
or no miscibility in the liquid state. 

But tjiere is the more interesting phenomenon of 
solid miscibility, very frequent in metals but having 
fewer examples in the non-metals and compounds.' 
With proper annealing two metals which have this 
mutual property become chemically homogeneous and 
resemble a pure metal; under the microscope the 
polyhdral grains are as uniform as a pure metal. But 
they freeze over a range instead of at a constant tem¬ 
perature; this is a concomitant^with the phenomenon of 
“coring,” :> complex condition which will be discussed 
in a second contribution. 

It w’as early discovered’ that v'hen a metal A a^tx 
as a salient in taking np metal H in the solid state, the 
atoms of B replace atoms of A in the A space lattice. 
This substitution seems invariably to alter the par¬ 
ameter of the lattice slightly, but never its type until 

’St‘e '’Mulallosn'Hphy," I’art I. rr!ncfi>i»‘H. by S. T... li'iyt, p. 14. 
*Thp iTU'thod of detrrmlnlriK alornic ai rnuKometit by X-ray dif¬ 
fraction hfi8 been desoribed fiequontly Hull, }‘hyN. Krv.. vol. 10, 
-No 6, I>ecember, 1917. Batn, <f ilff'f.. Oct. G, 19l’l 

*Above 800. or 400 dejf. C. NaCl and KCl appear to have com¬ 
plete nilaclblHty In the snlld. 

*('hrrn. d Met.. O^. 5, 1921, p. 663. ".Studies of Crystal Structure 
With X-Hays." Edgar C. Bain • 
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such a quantity is added as will exceed the limit of 
solid solubility, at which point a new lattice is formed 
compatible with the increased atomic ratio. This new 
phase usually involves the formation of « compound, 
and the metal begins (o a.s.sumc the lattice characteris¬ 
tic of the compound. (We shall consider later the few 
eases where no new phase appears between pure A and 
pure R, series know'ii as eontinuous solid solutions or 
isomorphous series.) 

A.s examples of limited .solubility in the solid state 
we have investigatX'd tin, zinc, manganese and alumi¬ 
num as solutes in "copper us solvent; cadmium and zinc 
in silver; tung.sten, molybdenum, chromium and man¬ 
ganese dissolved in iron. The following data refer to 
the completely annealed or homogenized condition. 

Gopper-Zinc * 

When 30 per cen^ of the atoms of copper (face- 
centered culiic) are replaced by zinc atoms to form 
common alpha brass, the lattice is stretched so that 




l■'Il: 1 I'G.VIULEMKNTAHY .simple CUUEH OP' 1: 1 SOLID 
.SOLUTION IN THE HO I )Y-('ENTERED 
CUBIC ARRA.N'GEMKNT 

l ircU'H K'prv.senl anv kitul of Htoms n.nd aoUd «potf» tlK 

.It},.-, 

the fundamental eulie edge a is increased from ,3.60* 
Aiig.sti'om units In 3.68 A.u., a linear change of nearly 
2.‘2 per cent or a volume increase of 6.7 per cent in 
the unit culie. Computing density from atomic spacing 
and absolute weights of atoms (the hydrogen atom 
weighs 1.602 X 10 " grams) we obtain the value of 
8.,74 as compared to the actually determined value’ of 
8.53,3. 

When zinc is added to copper in excess of about 35 
atomic per cent the face-eeiilered lattice is inadequate 
to absorb it even at room temperature—the electronic 
distributions or interatomic forces find equilibrium in a 
body-centered cubic structure. The alloys in the nar¬ 
row range around equal atomic proportions can be 
cooled slowly to room temperature, giving what appears 
under the micro.scopc as homogeneous grains of f> brass. 
The X-ray study shows that the large grains thus pro¬ 
duced are truly of a single lattice. The conclusion is 
then that the structure is'as shq^n in Fig. 1. Either 
sketch represents the conditions, since the central atoms 
in one series of cube.s build themselves into i^rners of 
another series of interpenetrating cubes of exactl^ the 
.same size. Centers become corners, and vice versa, as 
de.sired. Further additions of zinc produce a rhombo- 

^F’rivatf fomimmication fmm I'. O. Smith, AnKTlciin Braai Co., 
Wnlorbury. Conn. 

•rf Met , Jan, S. iW.t. 
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lii-ilrnl l:itlur laid ii sh’uclurc' which hit.-, no iluctility 
(7 IjrawM). slni('(ur(> dI' the limited v sericH of 

very rich zinc nIloy.M is what mi>r)d he predicted. They 
conaiHl of the hexajtonal ./.inc lattice in w'hich copper 
atoms replace a f(*w' of the zinc atoms In interpreting 
these results in lerni.s 'of u, n, •, and other brasses 
represented oi^ the eqiiilihriuni iliapram, it should be 
remenTi)ered I hat the rantfes for Die ditfereni crystal¬ 
line types as established by the X-nics do not correspond 
accurately with the divisions in the ordinary consti¬ 
tutional diaitrani drawn Ironi thermal ami microscopic 
■Mvestiyations. 

t'ot't’lOK-'ri\ 

A till: 10 copper-tin lironze has an atomic ratio of 
HI.tin I'll to .h.Ot! .Sn. The b [lei ■ eiit of tin atoms are 
over two-thirds as etfective in si i-etc liiny the copper 
lattice III the al|iha bronze as the .">0 jier cent of zinc 
atoms in alpha brass. The cube" edpi* ol the space 
lattice for co|iper is elonpaled linin' h (in to if.llbli A.u.. 

.1 linear ebanye of l..bi; per cdiil, or a \olunie chanjre of 
alioiit 4,(i per cent. The absolute oi Ilieorel ical density 
calculated from atom weiKhls and spacinps is {t.!)r).b. 

It IS a rather interestiiiy'' fact that in the above solid 
solutions the lattice is always strctihed somewhat less 
than would be e.spected t rom pro|iort lonal increase 
III lattice size computed from aloniii volume considera¬ 
tions. This indicates a weak but perfectl.r detinile 
.iltiaclion between unlike .■itonis f'oi example, the tin 
atom is Ittti per cent larper than the cojiper atom, but 
a percent of tin aloiiis in cotiiie" does not increa,se the 
averatfe cube IKti ll.Of) per cent ttie pro|Kir- 

lional increase), but by onl.v ■lb per cent. Apaiii, tin 
zinc atom is 21).fi per cent larKcr than the co|iper atom, 
but lit) per cent of zinc atoms does' not increase the 
lattice size by 8 b7 |ier cent ithe [importlonal increase), 
but by only ti.K [lei cent. It is also apiiarent that the 
tin and cofi|)er atoms pack more closelycon.sideriny 
the volume of the tin atom than do ziiii and co|)i)er 

I'OI’PKK-AI.PMIM'M 

.■\ 1)1:1) ('u:AI alloy has an alomn ratio of 81.2 f'li 
to 18.H Al. Incorporation ot that amount of aluminum 
Stretcties the lattice O.HI per cent. <s|Uivalent to a vol 
lime change of 2.8 per omt. Tlie cube edpe becomes 
d.t’i.'i.'t An. as compared lo the 'I lit) for [lure copper 
I opiier and aluminum show a si rontr attraction in the 
.alpha solution, for we should e\|iei I an increase ot 7 .bH 
|ier cent in volume from t)ie subst it lO ion of aluminum 
III 18.8 [lei cent of the co|i|ier lattice [loinls. since the 
aliiinimim atom is about .41 0 [lei cent laiyer than the 
I opiier atom 

('(ifl'l k-Ma\i: \M,.si 

I'opjier nianpaiiese alloys are olt n re|ircsenled as an 
example of the comiilelely misi ible isomorphous series, 
liut I'x-ray examination has shown that some ranges of 
composition reveal the simultaneous presence of IhiDi 
the httfice type of co|i|ier and the lattice type of man¬ 
ganese in a thorouirbly annealed specimen. So there is 
a|iparentl,v a limit for so!uliilit,\ of maniranese in the 
copiier lattice. .\ normal cop[ier lattice is extended 
very .slightly by the siibstttution of maiiKiinese atoms. 
\Vli«n one out of tiiree copper atoms tins been replaced 
by niaiipanese the onyinal cube edye of 15.(it) ha.s be¬ 
come 3.(515 A.u. Further additions of maiiRunose seem 
to be r»ther more cfTective in st ret chi hr the lattice, 

•“X-Kjiy Aimlvwi.s of Throe Srrie'* of Allovs’ Mary R. AndrewM, 

rhl/.i Krr, U l>'t I I, <'l I*. 1 > 'Ztt' 
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ilthough the change is so small it is difficult to be sure 
rf'thiB fact. 

Mangane.se lattice has not yet been completely de- 
uphered. It^ias an atomic volume of 7.4, while copper is 
1.1. Manganese much more nearly di.stend.s the cop¬ 
ier space lattice in proportion to it.s atomic volume than 
no.st other atoms; the ah.solute amount, however, is 
'mall, since their atomic volumes are so similar. 

Silver-Cadmium 

If we saturate solid silver with cadmium, we in- 
rea.se the cube edge about 1.1 pei- cent (a volume 
hange of aboitt 8.,'i per cent). This is notably less than 
he proportional increase due to disparity in atomic 
olume, as cadmium has an atomic volume 27.4 per 
ent greater than silver. 

• ^ 

• SiLVER-ZiNC 

Silver saturated with zinc in the solid decreases the 
uhc edge from 4.0(1 to 4.00,1 A.u,. a shrinkage of 1.30 
■er cent, nr volume change of 4 0 per cent. Zinc 
:as an atomic volume only 9.8 pel' cent less than silver, 
nd this is greater shrinkage than w'ould be expected 
rom the differenee in atomic volume. This behavior 
f the two silver alloys strengthen the idea that thi>re 
< a mutual attraction hetwi-en imliki' atoms, causing 
hem (<► pack closer than their sepai'ate atomic vol- 
mes would warrant. 

Ikon-Chkomuim 

In 11*111 and chromium we have two metals chemically 
imilar a .d with atomic arrangement identical in (ypi‘ 
nd ditfering ver,\' little in atomic spacing. Wt* should 
vpect great mutual solubility. As a matter of fact, 
le allo.\s ri'sulting from lairly rajiid cooling from 
le melt seem ko he all true solid .solutions regardless 
f ('omposit ion. hut there is some reason to believe 
xei'.v prolonged heating at about 1,1(10 deg. ('. devel- 
3.S a new constituent. It is therefnr<- doubtful if the 
stem comprises a continuous senes of solid solutions 
here is o measurable change in the lattice. 'I’he spac- 
igs of iron and chromium 1 2.8(1 and 2.891 A.u.i are 
) nearl.N alike that great accuracy would be reiiuired 
I detect any stretching or shrinking. V'er.v little 
huld he expected. 

Tuncs'I'en-Iron and Molyhpknum-Iro.n 

• 

These , tw'o series, composed of hod.v-centei'ed cubic 
etals, might he expected to form continuous isomor- 
lous alloys, hut both tungsten and molybdenum form 
e 1 : 1 compounds WFe and MoFe of a hexagonal type 
it fully elucidated. Solid iron dissolves a few atomic 
■r cent of. both W and Mo, hut, strange to say, the 



I. . 1 —rnoilARLS struotitral ranges for annealed 
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space lattice is not measurably altered. The atomic 
volume of tungsten and of molybdenum is about 10, as 
compared to 7.1 for iron. The explanation may be that 
there is an inordinate attraction between these atoms, 
chemical in nature, which results in the pre.servation of 
the smaller iron spacing even ii*a solid .solution. From 
X-ray examination it appears that very little if any 
iron can he dissolved in tungsten or molyVdenunw with¬ 
out the formation of the compound. 

Iron-Manganese 

Hoth (tiilliver' and Desch, (piotiiig Tammann, pre- 
.seiit the iron-mangane.se .series as an example of com¬ 
plete miscibility in the .solid. X-ray diffraction patterns 
of ihe series show that three crystal entitie.s in all 
arc present in the system. Fig. ,'i show.s diagram- 
matically the regions of each lattice and their over¬ 
lapping ranges. The alloys examined were cooled very 
slowly and the data .are representative of conditions 
approaching equilibrium ^t room temperature. Body- 
centered ferrite lattice is preserved until aljout 30 per 
cent of its points have manganese atoms substituted 
loi the*iroii. lurtlier additions of manganese develop 
the face-centered cubic lattice of ’gamma iron (aus¬ 
tenite) and the alloys appear to he* wholly of this 
structure up to ahout*(i0 per cent manganese; Iieyond 
this point we have the manganese structure appearing, 
doubtless with iron atoms occupying lattice points in 
(he manganese space-lattice. The purest mangane.se 
obtainable has a very complex structure and it has not 
.\et. been workeil out. It is (he author’s opinion that 
if very pure manganese is prepared it may have the 
body-centered cubic lattice of iron, because X-ray 
spectrograms maije from .some manganese-rich alloys 
jiroduced very definite lines id' a hody-<'entered cubic 
pattern. It ma.v he that the presence of .some iron 
causes the manganese to overcome the action of some 
slight impurity such as silicon or aluminum, or .some 
other element which induces the complex structure 
msually found. 

.Solid Mi.scibilily In All Proportions 

It is seit-evident that only those element.s having the ' 
same cr.Nstalline type could form a continuous series of 
solid solutions. If metal ,4 ami metal />’ are of differ¬ 
ent lattice types and possess great mutual solubility, 
we must still find .solid solutions of hoth A in B and of 
B in A. It seems likely that in some ranges of com¬ 
position these two .solutions ma.v exi.st simultaneously 
and e\'en have the same composition, the relative 
amounts of each varying with temperature. 

1 his is certainl.^' the case in the nickel-iron aeries. 
Thoioughly annealed specimens are body-centered near 
(he iron eml of the series and face-centered in the 
nickel-rich alloys. Ovei' a great range of intermediate 
compositions hoth atomic arrangements are present, the 
relative amounts depending upon the heat-treatment. 

Of course, the circumstances are complicated by the 
allotropy of iron. Early in 1921 the author showed for 
the first time the allotropi^ change in iron from body- 
centered to face-centered atomic arrangement with rise 
in temperature above 900 dig. C. Following this dis¬ 
covery it was easy' to see how the presence of a* number 
of atoms of nickel (whose normal arrangement is Oiac 
of face-centered gamma iron) can inhibit the trans¬ 
formation to alpha iron, which is body-centered- Why 

AlioyB," O. H, OullivtT, 4t(i rdttlon, ]fl21, p. 832. 
’"’Mptant)prnphy,'’ C. II. DeMrli, 2n(l f<mion.«l913. p. 401. 
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in.'iiiL'iim'sc lil ts ill the siiriie way is iiol so ohviou.s, 'i'hc 
otrcct of hcat-lioatiiifiit on the relative iireportions of 
Ihe Iwo kinds of solid solulion.s pr(‘sciil in a eonlinuous 
series is nol so markeil in tin* eopiiei nianpanese alloys, 
for instance, as is observed in manpninesedron and nickol- 
cbroniinm alloys. 

It afipear.s that the main leason for i lassifyiiiK these 
senes as eontinnons solid solulio.rs is the fact that 
thermal analys.s indicates a sniooth- coni muons solidus 



It again appear.s that the unlike atom.s attract one 
another more closely than like ones. Fig. 5 represents 
the crystalline arrangement of two of the intermediate 
alloys in comparison with the pure components. 

Gold-Silver 

Gold and silver have very nearly the same atomic 
.spacing. The whole series has the same spatial arrange¬ 
ment, varying from 4.06 to 4.08 A.u. on the cube edge. 
There is no measurable departure from the lineal rela¬ 
tion between atomic proportion and lattice size. 

Molybdenum-Tungsten 

This senes pre.senta the same aspects as the gold- 
silver .series e.'tcept that it is of the body-centered cubic- 
type. The culie edge varie.s continuouslly with com¬ 
position from .'!.143 to 3.1,60 A.u. Here again we find 
no measurable attraction of unlike atom.s to cause any 
unexpec-ted lattice size. The inference is that this 
effect is dependent upon the disparity in atomic voi- 
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or liipndns line. If the siiinbilili of ,1 in /> cannot 
quite reacli the composition of saturated in ,4, the 
evidence for a region of incoinplclc inisciliility is clear 
cnongii, lint in some alloy srstems 1iic,\ apticar to m-er- 
la|i. This leads li- an ermneous 1 1,'issifn.itIon. In tile 
latter group may bo put cobalt iron, iron-manganesc, 
indium lead, rolialt-rhromiuni. l■tn■onllum nirkcl, ropiicr- 
mangancse. manganese nickol .ind inni-niekel. It is 
likel,\ tlial a .snitable etebing reagent on well-annealed 
s|H'eimens would reveal two disimel phases under the 
niiei'o.seopo .Meteoric iron shou.s two iron-niekel eon- 
stituenls. 

Hut then- are qnite a large nniiibor of irnly eontiiin- 
oiis solid .solution sories. oxetnplified liy eopper-golil, 
eoppor-niekol and gold-.silver. .Soveral have been studied 
witli \ ra,\ diffraction .'"id are de.seribed here. Not 
all pairs id elements of the same alomie struelure form 
siK'li senes of allins, foi' man,' liiiild intermetallie eom- 
lioiind.s 

t'ol'PEK-NTCK El 

The lattice change m tiiese alio.'s is small lint eon¬ 
tinnons. The Hint nil lion due to unlike atoms is so very 
small as to lie imnieasiiralile !>' Ilio apparatus at pres¬ 
ent in use. 'I'lie alloy has alreadj iieen described from 
tbe atomir arrangement slandpoini. 

( ol■l■^;K-Gol,n 

«• 

The .series reinainh pri'feelly raee-eeiilered ciilde in 
sti'iieture thronghout. TVie laltiee size or .spacing 
eha{)ge.s'givuluailv from eo(ipei to pure gold, the euiie 
edge ranging I'elwem 3,6(1 to I.PS A.u, Hut this 
stretching of the enpiier lattice li substitution of gold 
atoms is,not proportional to tlie number of gold atoms 
present. Fig. -I shows that the alloy is more dense 
icloser spaced t t.ban tile lineal fniiction would demand. 


unie. That is (o say, when large and small alom.s are 
packed in a eoninion lattice, lliey an- drawn more closely 
than I heir respeelive sizes and |iropoi'tioiis would indi¬ 
cate, while unlike atoms of alioul Ibe .same size do nol 
siiiiw all ruction and eomiiression In any extent. 


German Chemical Kxports to America 

I’reliminary ret urns of Germany’s foreign trade in 
ihemieals during the first 1) months of 1922 are given 
in ('(imiiiircc licjiorts for Dee. 2.'), 1!)22. 

The Uimeil States piireliases of these chemical.s for 
tbe !) months included tall iiiiantities in kilo.s) : Alkali 
metals, etc., 76,800 kilos; white and red phPsphorus, 
101,300; lactic acid and lactates, 166,600; tartaric acid, 
716,100; citric acid, 42.500; crude pola.sh salts, 97,- 
755,000; fertilizer salts, 119,456,900; harium chloride, 
285,,'t(K); hromides and bromoform, 516,800; ammonium 
earboiiale. 262,600; caustic potash, 4,029,100; pot 
ashes, 2,087,700; chloride of lime, etc., 3,221,400; po'a.s- 
siiini eiilorate, 1.570.600; sodium sulphate and hisul- 
pihate, 5,767,)()(>; pola.^rsium snlphiUe, 45,436,700; cop- 
lier .sulphate. 161,200; alums, 1.576,300;* ammonium 
nitrate, 4,817,700; harium iiitrafe, 107,800; potassium 
mangaiiale and permanganate, 228,800; ferricyanides, 
114.900; cyanides, 64,300; tartai- and tartrate.s, 443,000; 
eai'hoiiato of strontium, etc.. 1,800; zinc salts, 1,029,200; 
arsenous and arsenic acid, 402.900; magnesium sul¬ 
phate. 8,303,900; chlorides (calcium, magnesia), 
4,448,000; muriate of potash, 102,975,600; ammonium 
chloride, 1.784,700; potassium and sodium sulphates, 
1,062,100; and barium, lead, and nickel compound.s, 
9,149,800 kilos. The American share of other chemicals 
exported is not shown in the preliminary official sta¬ 
tistics. ' 
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Legal Notes 


By Wki.i.ington C.gstin 


Public Interest in Every Adjudication Regardinfr 
Validity of Patents Emphasized 

In a suit brought liy the GriHcnm-Russell Co. a^ain-st 
the Standard Wat^r Sy.stem.^i Co. and other.'^, a dis-ree of 
the United Stnte.s District Court for the complainant 
has been reversed by the Circuit Court of Appeals, and 
claim 8 of patent 1,131,738 for an evaporator was held 
void for ifu’k of invention, in view of the prior art, 
, (278 Fed., 703.) 

The Griscom-Russell Co. charjjed defcndajits with 
infrintrenient of its patent, issued to Reuben R. Row, 
one of the defendants. The bill charKes that the 
inventor and two other defendants emplo.ved by the 
Griseom-Russell Co. left such employment and asso¬ 
ciated themselves with the Standard company, with the 
purpose and intent to in.jnre the Griscom company, by 
approprfat ioK to themselves and the Standard company 
valuable data, enjiineerintr designs, drawings, etc., which 
were the i)roperty of the Griscom company and that they 
all consjn'red together to infringe the letters patent. 

The District (V)urt dei-reed the Griscom company to 
be the lawful owner of the patent and that the defend¬ 
ants^ had ,jT)intly infringed the patent and that the 
plaint T recover [irofits. gains and advantagespaiid that 
* an acceu.il Ix' statid. An injunction was issued against 
the defendant company only. 

On apjH'al the Circuit Court of A|)i>eals found no 
direct testimony of any federation ladween the individ¬ 
ual defendants for the purpose of injuring the plaintiff. 


Inventor May Show Limitation.s hy 1’kiok Art 

What stemeil to weigh most heavily against the 
defendants, says the court, in this ca.se is the fact that 
one of ,hem asserted invention to jirocure a patent which 
he assigned to the jilaintiff, and that, while all of the 
individual defendants were sub.si(|uently associated witli 
• their co-defendant, the said co-defendant manufactured 
and sold devices with the patented improvements em¬ 
bodied therein. 

OneVho asserts and claims an invention and receives 
a patent therefor is estopped from denying invention, 
but the court says he is not estopped from showing to 
what extent his alleged invention is limited by the 
prior art. 

The pyblic is interested in every adjudication with 
respect to the validity of a patent, and it is the duty of 
courts having jurisdiction of patent causes to have re¬ 
gard, at ijll times, of the rights of the public, so that 
such" rights may he rather enlarged than diminished by 
judicial dAermination. The public interest in every 
patentvis set out in the case of Hill vs. Wooster, 132 
U. S., 693. That 0 |>inion emphasizes the doctrine that 
it is not enough that the tiling shall be new, that in the 
shape or form in which it is produced it shall not have 
been known before, and that it shall be useful; but it 
must, under the Constitution and the statutes, amount 
to invention or discovery. (Hansen vs. Slick, 145 C.C.A., 
37.) 

Returning to the case at bar, the court says the 
process of vaporizing water or other liguid to obtain a 
purer liquid js old. And the apparatus for accomplish¬ 


ing the result desired is old. The claim of the patent 
is as follows; 

“The improvement in evaporating apparatus for 
obtaining purified liquid, which comprises a containing 
shell, a door closing an aperture in said shell, a heating 
pipe structure secured to .said door and projecting 
within said shell, a supporting roller for said structure 
outside said shell, substantially as deA’ribed.” 

The court was of the opinion that there was no in¬ 
vention in the addition of rollers to the eva(K)rator. It 
sa.is: “The addition of rolUrs to a desk, in onier that 
it may be moved, so that the carpet could be cleaned 
under it, was an improvement by the man who added 
the rollers; but that invention did not add to the dignity 
of invention or discovery, within the meaning of the 
Gonstitiition and the laws passed in pursuance thereof, 
intended to give an inventor an exclusive right for a 
time, as against thi' public." 

Regardb'ss of the rule that a patenti'e or an assignee 
of a [latent cannot den,\^ invention, it is the duty of the 
court to determine lack of invention, where apparent, in 
order that the public interests may be guarded. There¬ 
fore 4he decree of the lower court was reversed. 

Interstate Shipment Is I’rotecled From State Law 
Until Sale of Original F^ackages 

An interesting point is involved in injunctive pro¬ 
ceedings begun in the United States District Court by 
the Cleveland Refining Co. against W. H. Phipps, direc¬ 
tor, attacking the constitutionality of an Ohio statute 
[iroviding for inspection of petroleum products and 
fixing fees to be charged therefor. The court says 
that a state has [lOwer to enact proper inspection laws 
and provide for the collection of the necessary expen.se 
of inspc“ction afid is not required to fix with exactness 
the fees which will cover such expense, but as applied 
to articb's of interstate commerce the fees mu.st reason¬ 
ably a|>|)roximale such cost and not be so excessive 
as to render the law a revenue measure. 

Plaintitf is engaged in the sale and distribution of 
kerosene, petroleum and their products. It buys in 
other states, ships into Ohio large quantities of such 
articles in storage tanks, barrels, cans and packagowj 
and has contracts for such articles which it is bound 
to consummate. 

Plaintiff contended that the inspection fees were ex¬ 
cessive, that they interfere with interstate commerce 
and are an unlawful import duty upon goods shipped 
into Ohio from other states and as such the law violates 
the sections 8 and 10 of Article I of the U. S. Consti¬ 
tution. And so the District Court held. The court 
found the fees charged for inspection were yearly in¬ 
creased until they doubled the cost, and that there 
was no distinction made between oil produced in the 
state and that brought in from other states. 

The court says that where goods are transported 
into one state from another in original packages,'inter¬ 
state commerce therein is not completely terminated, 
and they are protected by the commerce clause of the 
Constitution again.st excessive inspection, until after 
their sale at the point (ff destination within the state. 

Now the fees prescribejJ hy tlie statute were beyond 
the cost of legitimate inspection to determii»e the qual¬ 
ity of the articles inspected, and the act is therefore 
not only a police measure but a revenue measure also. 
Such cost by necessary operation unduly burdens and 
obstructs the freedom of interstate commerce and as 
such commerce cannot be separated from the interstate 
shipments, the whole tax is void. • 
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I MACJINIO a simple evaporatiiip (IcMce, with litpiid 
l/oiliiig in i1 lit almosiiheric pressar ■ Also assumn 
that it is healed hy steam at tOlb, jja^p' i2'l() detf- F.), 
that iKi heat is lost in heat'iip, feed, in vndial.ion oi’ in 
any thick lipunr di'au'n nIT, and that ttie condensate 
leaves at the teniiieratnre of the boilioi' liijuid. To 
evaporate I Ih, of water will lake OYO.'l H.t u.. and I Ih. 
of steam will (rive ni) 9S0,4 H.t.u, A very slichl chan(re 
in our fundamental assumptions will niak- ;he two ex¬ 
actly eipial Then, what is happening really comes down 
to converting 1 Ih. of steam at 2‘1M deg. and 10 lb. 
gage to I lb. of steam at 212 deg.'.ind atmostiheric 
pres.sure. * 

Now if the hot conden.sed water is |■e|,urne(l to the 
boiler without loss, we will have to aihl OSO.t ,B.I n. 
to regenerate a pound_of heating steam. Unl the iiouiul 
of atmospheric vapor formed contains ilTU.-l 1! t u more 
than the condensate. Why not, pien. mereh add 10 
B.t.u. by comiiressing the steam instead of ()H(l In raise 
more steam? li,\' this line of reasoning nian,\' limes as 
much eva|ioralion could be obtained pm- iioniid of coal 
burned than by raising sleani direct, e\e i afier allow¬ 
ing for all kinds of losses. 

Much has been written on thi.-. siiliiect. but the 
articles have usiiall.N' had a partisan bias It is the 
jnii'lioso of this paper to give as iiearb' as possible 
an unprejudiced surve.i, and show thf- faults as well 
as the advantages of the systi in. 

Historical and Descriptive 

'I'tie first record of va|ior rccompression is a patent' 
by I’elletan ill ISIO (.'!(!).+ Ills apiiaia'iis is sbown 
111 Fig I. A (laii III has a cover 7' su|i|)nrled bv coun¬ 
terweights. Heating is done by two cods ii. Iligh- 
^iressiire steam is adniiHed by E and F to the iiyjisdor 
nozzles />’. These draw vapors from the p.in through 
|)ipes 11 and compress them in the coils. This aiiiiaratus 
was unsuccessful, partly due to faulty nozzle design and 
partly to the very low boiler pre.ssures +hen carried. 

'I'lii'; l’l('l■Al^'l-W^■.lll^a. Stsrr.M 

In ISTt Koerting i 2.b) suggested the usi' of steam-jet 
nozzle.'- foi drawing non-condeiise 1 vap'ii's i roni the 
steam spaces of evaporators, and mentioned that the.se 
vapors together with the stoani which oiierated the 
nozzle would bo compressed enougb to be returned to 
the steam siaice '2Hi, .N'olhing was done, however, 
till the advi 111 of the rircard-V\'cibcl svstcni in 1879 
(20). It receiwd considerable iiotiie through the '80s 
(0, n. If), 2(i. 27. '10, l.'l. l'|). Fur. 2 shoW' the system 
aiiplied to a single elTei t evaporator. I’ue ri'ciiircK'ating 
compressor (' takes vapor from the dome t and com- 
pres,-es it to be used in the Steam s|iace. This figure 
shows how early it wits realized that in such installa- 
tioins all pp.ssible heat must he saved, for the heat inter- 
-• 

•iToat! b(*foro th*' Ainorlcmi institute) of CluinK'nl lCngln«'<'f« nt 
HnUlrnoro. Vw. 9. 1921, 

’Jn (12) this dato Is tcivon as 1834 

tNumbers-ln Din enUH sos refer to bibllosi Jipliv tn h.- vmblished 
at ond of Piirt II. Nurnbors bflow 100 nv<' nrilt lt's and abov«' 100 
tirt' pntMits. 

if Mri . Jti>i ,t, /,«.M 


changer N i.s provided to heat the feed by the heat of 
the condeiisate. If the compressor C were to be steam 
driven, the exhaust was be.st utilized in a triple-effect a.s 
.■^tiowii in Fig. ■>. * 

This cysleni was employed in several salt plants in 
France and Austria, and in a few lugar mills. It 
was installed in the mil! at Pohrlitz i‘ii 1882. Weibcl 
(4;') reports that the mill of 22.') tons per 24 hours 
sent about one-third of the juice to the thermocompres-* 
sor evaporator. This was a triple of 159. ‘jI) and 80 
s(|.ni. respectively (vertical tube.s). The compressor 
was ,'il,.5x]!).,5 in. (fifty strokes per minute), took .steam 
nt 5!) Ih. gage and exhausted at 6 lb. gage. It took vapor 
at atmosiiheric jiressure from the first effict and com- 
pre.ssed it to t; Hi. One lb. of boiler steam theoretically 
should have compre.s.sed 2..5 lb. vapor and furni,shed 1 lb. 
nt exhaust, which would have evaporated .‘i lb. in the 
(n|)lc effect, making a total of .5..5 |T>. evaporated per 
pound steam. A very comiiletc test was later made on 
this svsleni i21, 42) which showed actually A.4 Ih. of 
waiter cvaiioraled per pound of steam Wliilc the 
I’iccard-W cibcl system wais retained for .a ^considerable 
lime 111 salt works which had ample water powtr, it 
ncvci giliiicd a foothold in the sugar iiuffistry because, 
1)1 the excessive size and, at tliat time, rather poor 
design I II 1 of the reciprocating compressors needed. 

TIIK NoZZLK fOMl'RK.SSOIt 

III the later developments, two lines of work have 
been lollowed the nozzle compressor and the turbo¬ 
blower. Along the line of nozzle developments the 
priiicijial jilace is held by Piache and Ibuiillon, who in 
lt)l).5 devclojied ti steam jet nozzle (102), such as is 
shown in l''ig. 4. and which was claimed to he far 
snpi'rior (o any other. The nozzle alone cannot make 
a practiial device, and an explanation which anticipates 
the theory must therefore be introduced, < 

III order to ohtaiii a sal isfactor.i capacity of the 
nozzle, the picssurc range through which the vapor is 
lomiiresscd must be small. Neglecting minor factors, 
this iircssnrc range is madi' up of two parts; to) The 
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elevation in hoiling point of the Holution, (h) the work- 
inp temperature drop. The first part cannot he changed, 
‘but its jflfect may be minimized by confining the 
concentrated liquid to one part of the apparatus; for 
when an ordinary evaporator works continuouslv, the 
whole body is full of liquid at the final concentration. 
The second factor i.s, of cour.se. within the control of 
the designer; but the smaller it ta^comos the largw 
mu.st the apparatus be for .i given performance. If an 
evaporator could be de.signed with an unusually high 
(oefiicient of heat transmission, an evapoi ator for a 
given duty could operate on a smaller temperature druli 
than u.siial without increase in size. Hence the fea¬ 
tures to 'tie noticed in the re<’ent developments are 
I 1 1 isolation of the more I'onceritrated parts of the 
.solution, and (2) attempts to increase the heat trans- 
inissi'bn coefficient. • 

■ I’rache and Bouillon (or as later organized, La 
Societe d'exploitation de precedes eva|)oratoires sys- 
temi Prache et Bouillon) first developed the evaporator 
shown in Fig. 5 (t, 5, .'ili, 101, 114, 12.1, 133). Here 
the liquor spia'e of an ordinary vei’tical tube evaporator 
is divided by partitioins, i’, which extend some distance 
above the iippei' lube sheet and also completely div.iie 
the liipior space below the tube sheet. F.ich compart- 
nieiil has its own downtake ii, and in the center <d' 
eai h downtake is a pipi' 0 leading to the next compart¬ 
ment Thus a part of the li(|uid is continuallv being 
[ia.-.‘ (1 from compartment to ionipartmeut, being finally 


cosity and density on heat transfer. If, on the other 
hand, the vapor is compressed .sufficiently to give a 
satisfactory working temperature drop for the last com¬ 
partment, it will result in a range of compression too 

great to be economical for the other.s. 

> 

A Horizontal Tiihk KvAPOR^jiTOR 

Prache and Bouillon later devised another evaporator 
which was to minimize the effect of boiling point and 
also increase the heat transfer coefficient. Fig. 6 (4, 
;!b, 134) show.s this evaporator, consisting of several 
compartments side by side, each containing inclined 
tubes with liquor inside, and arranged in aeries as to 
liquor feed All the comp.irtmenta discharge into a 
common header, which is, however, provided with par¬ 
titions to keep the liquor irom each compartment sepa¬ 
rate from the other.s. A wide tube E fo’’ recirculation 
is provided at iheJiottom. and means (not showm) are 
also provided for transferring the liquid from compart¬ 
ment to compartment, tlold feed from A first passes 
through the preheater H, then tiy pipe C to the evapo- 

0 



I'Kj i—PKACHK and TK)niM-ON 
NOTOLB 


withdrawn from 7. In this way the solution of hiKhesl 

^>oiiin^ poiTit is loculi'/ed in the last compartment and rator, circulaiinj^ thi'ouKh each eoinpartment and finally 
only a paid of the heatintf surface is hautiicapped by leaving at Vapors from all the compartments collect 
I his loss in temperature drop. in 1, are compressed by boiiei' steam in the nozzle H, 

The steam space is not divided. Therefore, if the and from compartment to compartment in pipes K. 
vapors are compressed onoug;h tfi jL'^ive the desired work- Here evidently the amount of compression for all the 
inff temperature drop for the dilute li(iuor, the com- vapors is sutllcifuit to overcome the elevation in boilinjf 
partments containing concentrated liquor will have a Jioint in the last compartment. 

smaller ten^perature drop. Hut it is just these com- Since the compression is done by a steam jet. there 
partments* which need a larger working drop than the is a continual supply of steam to the apparatus above 
others, because of the effect of their increased vis- that which can be condensed liy evaporation. Henco 

• tV’”' 
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itiiTc is a pipe from the sleam chanilior / to the 
rjreheater H, and from there to an exhaust or to a 
eondonser. The apparatus works in sinxle effect; 
the coniparlmerits differ only in the eoiK-entration of 
the Ihjuid in them, and there will be little drop in 
pressure alonp the iiipefi K leading -ite.-ini from rom- 
partment to evmparlment. The stalenieiit is made (4) 
that the heal transmission coefiKieiils obtained in this 
evaiiorator are about double those ol an oi'diiiary evtirsi- 
rator. 'I'he same writer slates that at that lime i Ihlfii 
tilioul seventy-live I’rache and T.oiiillon iilanl s were in 
opera! ion. 

A similar evaporator patented In Itiev workers has 
the rompai'tnieiits superinijiosed in one ennimon stiell. 
Fi>f. 7 (104, 117, 111!), 144). 

Itecently a nozzle as aiitilieil to evapoi alors has been 
develoiied by de liaufre at Aniia|iolis i Hi. I’D. 11)7, lOD, 
lit). 111. 140), and is shown in Kiy s In ordinary 
operation, hij;h |iressiire sleani is expamiid through 
the orilire /> and nozzle tube i'. Va|ior iiom the evapo¬ 
rator IS drawn in throiiph the inlet, and the niixiure of 



no. 5- iM^M'iiio .\.\n iKini.i.iiN veutioai. 

Tuni'',jKV.M''m,VTil|l 
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I'K; <. I’KVf’HK AND DDIIDI.ON IK >fU/A)NTA I. 
TflilC K\- M’dU \’l'(llt 


eomiiressed vaiior and expanded high-pressui'e .steam is 
diseharped lhrou).th K to the evaporator coils. 

Nozzle Performakce and Design 

< 

'I'he 'pi'rformanee of nozzles has her"! studied and 
some results reiiorted. Kslaiieher (17) has reported 
data oil the I’raehe and Moiiillon nozzle which have fatcn 
copied several limes (fj.'i, 118 i From th"sc data Viy„ 9 
has been drawn 'I’his shows the ratio of ^ pounds vapor) 
to (iioiinds liiph-pressure steam) for different steam 
pressures, vapor temperatures and ternpei'ature drops. 
H.\’ li niperature drop is here meant the difference be¬ 
tween Die temperature of the steam in. the heatini,t 
space and the temperature of the boilintc liguid. It will 
be noticed that the capacit,\ of a nozzle falls off rapidly 
as the working temperature drop iiiereases and as the 
pressure ranpe through whieh the liigh-pressure steam 
is expanded decreases. It is obvious why the workin" 
temiieratiire dro)) for such systems must be held below 
HI deg. ('. 

De Hailfre's nozzle has also been iested T13, 39). 
The dala are represented in Fig. 10. The curve for 
nozzle tip No. 2 is reproduced as Curve 2 in Fig. 11. 
Curve 1, Fig. II, is obtained from F'ig. 9 for 17,5- lb. 
steam (the roiiditions under whieh de Baufre’s nozzle 
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is tcsU'd). ’J'hcrc hiivc :i riuiiil)t>v of p:itcnts iii- 

volo'iiK tilt' use of nozzlt's aboul wtiioli there is little 
or I’lo informat ion avuil-ilile (112, 120, 121, >125, 131. 
13K, 147, 1311). 

TirKHO-Hl.OWKI! llKVKl.Ol'MK.'nS 

Tht other direelion in which developments have been 
made IS in fne use of a turbo-blower, 'I'his has been 
univei.“ally used instead of a re-iiiroeat in": "onipressor, 
in spite of its lower mechanical efficieiicv, because it 
can be built in lai'tre capacities without excessive size, 
and because it }<ives a compressed steam fret' from oil. 
The combination of a turlio-blowi'i' and in evaporator 



FIG. 9-S-PerFORMANCPJ OP PRACME AND 
BOUILLON NOZZLE 


ha.s been given various proprietary names, such ss 
“auto evaporator,” "heat pump,” etc. They are rather 
popular at present e.specially in Germany. (See 12, 
16, 21, 38, 46.) 

A well-known seric.s of patents are those taken out 
by Soderlund and Boberg and a.ssigned to the Teclino- 
Chemical Laboratories, Ltd. (London)^ <2, 37, 106, 106, 
108, 127, 128, 137, 141, 142). They have attempted 
both to isolate the effect of elevation of boiling point 
and to get a higher coellicient. This latter ha.s been 
accomplished in their patents by imitating film evapo¬ 
rators of one type or another. For instance, in the 
evaporator shown in Fig, 12 (37 and 108), a high 
coeHicient is supposed to result from liquor trickling 
down the sides of the tubes, distribution being through 
the device i (shown in the insert) hung in the tops of 
the lubes. Feed enters the heat iiiterchanger (being 
preheated by condensate entering at d), and goes to 
chamber 2, is circulated liy pump 4 to chamber h. 
Vajiors are withdrawn from k, compressed by the 
blower ,6, and returned to a;. In Fig. 13 (106, 128, 
137) high coetlicients are obtained by showering the 



liquid over horizontal tubes somewhat as in the Lillie 
evaporator; and at the same time an isolation of the 
effect of elevation of boiling point is obtained by run¬ 
ning a series of bodies, vapor being stepped up by 
intermediate compressors to give the p'roper working 
temperature drop in each effect. Liquid is fed at 6, 
preheated by condensate in 7, and fed through float 
valve 21 into the liquor compartment. It is circulated 
over the tubes by pump, 22, and a part is withdrawn 
from the first body by pipe 31 tathe suction of pump 32 
on the second body. Tha, same system is repeated as 
often as desired. Partitions like 35 on th^ first body 
prevent tiKi great mixing of the cone,nitrated liquor 
falling from the tubes wilh the thinner feed. A turbo¬ 
blower 25 takes vapors from the body and compresses 
them sufticientiy to give a working temper.iture drop, 
and also to overcome the elevation ,in boiling point of 
the li((uid being boiled. Th« patent claims expressly 
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cull for u working' tcmpei-Hturc (irop of not over 3 
fIcE-, (’. (5.4 deg. F.). Hence .sonic type of film evapo- 
eato)- muHt lie u.se<l, olherwise h.v<lro.sf.a/ie head would 
u.se up all the availalile drop I’art of (he vapor.s ifo to 
the tuhe.s of the first iiodv, part to eomiiressoi’ 29, 
where they are iriven additional conipi'es.^ion to corre- 
.spond to the inci^’a.sed elevation of hoiling point in the 
.sts'ond h^^l.v, unit so on. Tht patioit eovej-s the same 
principle applied to vertical evaporators like Fig. 11, and 
al.so cases where compression is accomplished tiy nozzles. 

There are a number of other patents covi i in>f similar 
devices ( llli, 115. 122, 124, 132, 143, Idfii In treneral, 
however, a patented or speiial apparat'r i; not neces¬ 
sary. A nozzle or tui'l.o-hlov er ma.\' be adajiled to an,\' 
ordinary commercial evaporator I providing the profier 
jireiautions are takmi to insure the nec-ssarv' condi¬ 
tions for satisfactory oiieration). Such an installation 
is shown in Fii?. 14. The only installai ions on whuh 
actual workin)' data have evei- l),"en piililished a''e 
those in which there is no .siievial feature in the con 
struction of the evaiiorator itself. .\’o iiilo|-niat ion has 
lieen fiutilished to indicate tliat the variolic snecial and 
patented desipns are successful or practical or nece.k^ai'v 



1 n: II ei i,\ii'AKi,s( ok .noz,’/,i .t; noli !■ ouM wc u: 

1 SI.Ml ST 10 \ M VC 17" I .1: 



1 o: IJ \ I OISI'li'.\ I, Sill ilOUl.C N' 1 1 .\\|| llul’.UUo 
lOV vi’OKA'I'di; 


1.2()(l sii.fl. of healiiit' surface. \'apor was compressed 
viith a Itateaii I m lm-compressor. Raw feeil water was 
soflened ami then preheated in a heat interchange'r 
using the condensate as a source of heat. The principal 
results, abridged and converted to Kiiglish units, are 
shown 111 Table 1. 

Runs S to 1(1 were made imniodiatel.v .ifter installa¬ 
tion, runs I to 7 after 2 months’ operation, and then 
runs 11 to 15 after cleaning, ‘‘(’ompressor efficiency" ,s 
the theoretical work of adiabatic compression divided by 
the .-u-tual |)o\ver input. 

It shoiilil be iiotod that the el'ii leucv of the com- 
presi-.or increases, Imt the evaporal ion uer kilowatt-hour 
decreases, as the temperature drop increases. In some 
casi's live steam had to be added to maki up for losses 
in railialion, hot condensate, etc ; but in some case^ thr 


Tusschen i ll) and ( arlsson iSi 
have reported results obtained on ; 
small installation buili by A. (i. 
Kummler and Matter, .Aaraii It 
evaporates NaOH solution. The 
same evaporator is described below 
by Wirth i-liii i Atiiiaratus .1) .X 
test by Stiidola of Zurich I'olytechii.i 
showed 3(1.2 to 37.7 lb evu))oraled 
|ier kilowatt-hour. Losses, which had 
to b( covereil In the ilirect addition 
of live steam, amounted to 12.4 Jier 
cent, of which 10.7 iier cent was hea' 
lost in thii'k liHiior. This was not 
recovered because the solution could 
be used hot in the ne.xt step of the 
pnvpss. During these tests tfie ele¬ 
vation of boiling iioint was ji.G deg. 
K. at the otart and 12.(i di'g. F. at 
the eti of u batch. 

Ombeck (’29) reports tests on an 
evaporator with vajxir recompression. 
T)w apparatus made distilled water 
ice. The evaporator is not spe- 
described, except th;il it had 
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TABLE I -OilUECK'S TESTS ON liVAi'OliATOR WITH VAPOU RECOMTHESSION 
- Vapor# --Steam— - 
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^ s 

X 
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tz 

u. 

c 

5' 5 

£ ^ 4 

R-cC 

« 

tsZ 

T. 

Heat Added 
Live Steam 
H t u 

Q 

o 

1 

2,120 

213 

5 

0 45 

220 0 

2 51 

IH 22 

32 2 

116 

210 4 

225 3 

5 3 

55,200 

^ 5 

246 

3 

3.520 

213 

0 

0 20 

222 2 

3 16 

32 65 

41 4 

108 

210 1 

241 7 

1« 5 

26,700 

9 2 

291 

■> 

4,420 

213 

1 

0 32 

224 3 

3 96 

47 07 

44 8 

94 

210 1 

251 6 

27 3 

2,780 

n 2 

3(H 

7 

4.950 

212 

8 

0 25 

226 9 

4 90 

64 80 

45 7 

76 

210 0 

2b5 9 

39 0 

U 

14 1 

269 

B 

5,420 

212 


0 14 

222 8 

3 43 

42 80 

55 6 

126 

209 7 

249 7 

26 6 

0 

10. 3 

368 

10 

0,330 

21 ) 

5 

0 43 

225 8 

4 51 

55 90 

55 6 

113 

209 B 

254.5 

28 7 

0 

12 3 

439 

11 

3.I4U 

213 

4 

0 41 

219 4 

2 30 

19 1)5 

42 0 

165 

210 4 

224 1 

4 7 

47,600 

6.0 

399 

n 

4,410 

213 

3 

0 J« 

220 5 

2 65 

29 05 

46 3 

152 

210 5 

233 7 

13 2 

27,300 

7 2 

451 

13 

5,480 

213 

8 

0 53 

122 7 

3 41 

41 30 

50 2 

133 

210 6 

242 4 

|«» 7 

15,000 

8 9 

460 


\ppjv- 

ijitiiE Miitunal I'A iijioi all il 

A Na(.)II 

li "('liiiniical Nuiiilii'ii’' 

(' Sulpliltr J 
h NaOM 
E NhOH 
I NaOH 


I'Aiu.j’ II wfitTirs Hicsn.i^ with compiikssion kvapdhatohs 


('onc'uitl ml lull 

(Ill r.‘i (’(‘lit 1 

I3iil ch 

f ajH- 

licit iiiK 
Stirlat’i', 

I'ili'Mktiun of 
hoiiiiitr Hoiiit, 
l>**K I'* 

I’om'i 1 

1 si'd. K w. 

LI) L'A’aporaicd 
iVr Kw -Hr. 

Lb. Evap¬ 
orated Pol 
Sq Ft. 
Pur Hr. 

lull i;il I'uifil 

1 lltllolls 

l''l 

Start 

I'ltIJsll 

Stfirt 

J' iiiihIi 

Sturt, Fiiiinli 

Hturt 

5 21 

M 

280 

5 2 

15 7 

• 55 5 

4b 5 

46 7 3| 3 

9.2 

31 

35 

( ■ 

206 

3 X 475 

18 

41 5 

75 2 


37,5 

55 2 

50 7 

25.4 

30 9 

13 7 
23.4 

2.87 


: iijifi-hfiil Ironi cDinpi'cssidii luniislii-d moi-c Iic.tI, than Cast' ft' js nu'nti(}in(l us the lowost practical rate for 
was lost, so heat liad to be discarded from the system thermoeomiiressoi- operation. Its small rating per 
by lilowuiK off steam. It should also be noted (hat this siiu.are foot evidently means a very small temperature 
is one of the simplest cases iiossible; boiling a non- drop. Evaporator F has three bodies, all in series as 
.si'aliiig solution of low specific graviti and viscosity to liiiuor and in (lai'allel as to vtiiior. The compressor 
and,with iioele\ation of boiling point. is in two parts; one part takes vapors from all three 

VVirth ('Hi) has given details id a mi.nber of instal- and compresses to give the temperature desired for 
hitions. A summary of his data will be found in steam to the first two. It delivers some of this steam 
Table 11. to the second yart, which compresses further for the 

’l lic'c is no special description of the evaiKirator third body. Mention is also made of a milk evaporator, 
constnictioiu From the illustrations they .seem to be working with a boiling point of .'>0 deg. where the heat 
ordinary vert ical-1 nlie evaiiorators with 1 urbo-blower.s. of compression more than covered the losses so that 

heat had to be rejected. 

Fart II of tliia scrifu, ivincli laiU uiijirnr in a.niibtntqut’.nt 
i.v.see, .(/iia.s- attcniimi la the ganerat theory of dexiyn and 
ronnlnatian, taycther with a romjmrinon of operatiny 
iroiioniiex with ninyle and maltiide effi’ct eraporator^ 

Erosion Cavities in Limestone Deposits 

The hmesiones of the Shenandoah Valley of Virginia 
and West Virginia are characterized by numerous solu¬ 
tion cavities brought about by surface or subterranean 
stream erosion, states the Bureau of Mines. The quarry- 
man’s difficulty is due to the occurrence, even at con¬ 
siderable depth, of erosion cavities, not in the form of 
open spaces, but filled with red clay. These clay masses 
are troublesome, and theii' lemoval is costly. The prob¬ 
lem is of general interest to all limestone quarrymeii, 
for erosion cavities are characteristic of limestone de¬ 
posits, though they are not generally developed as much 
as in the di.strict under consideration. Some form ex- 
ttnsivi' caverns in which part of the dissolved calcium 
carbonate has been redeposited as stalactites and vari¬ 
ous other ornate form.i^ Some of the caverns have 
been illuminated and opened to tihe public as commercial 
enterprises. In a few in.^tances the cavities constitute 
a commercial asset in the valley, yet from flie qjjarry- 
man’s point of view they are a decided disadvantage, 
for they constitute one of his hardest problems. A 
di.scussion of .stripping problems in limestooe quarries 
in the Shenandoah Valley is contained in Serial 2401, by 
Oliver Bowles, mineral technologist, which may be ob¬ 
tained from the Bureau of Mines, Washington, D. C. 


-Wiitii ifti i'()iitn-clc(i \\!!h \ (. Kiiiiiinlri ;in(l M.-iltii 
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Recent 

Chemical fi'.Metallurgical Patents 


Production of Metallic Arwenic .1. L. 

('ullcn, assignor t«» the IlniUMl States 
Smcltinjf and Kefininjr Metals Co., has 
paU’ntod a process for j)ro(]ucinK nictal- 
1h* BrK(‘nj<' from the oxi<lc‘S obtained in 
the metal-rebnin^c plants. The present 
method of dislillin^c mispickel in clay 
retorts is danjrerous. The new method 
consist.s in passinj^ vaporized arsenic 
oxides over re<l hot charcoal or coke 







t 


Keferrinj: to the diagram, (1) is a fur¬ 
nace into w'hich arsenic oxide is feu 
from a hojijier (li). am] after volati/.a 
tion it pas.ses ihroUKh tower 111) ]ja<'ke(l 
with hot coke. Reduction takes place 
and the erases ari* cooled in jiipes (4i 
and CMillecied in hajis (.S) A fan ((>) 
may he used to control the flow of 
Kitses. Oet. :to. ui-i-:.) 

Separation oi Dust From (Rises. 

\. ('hnstensen, Salt Lake (bty, 
Utah, has pateiiteil an apparatus foi 
.■■eltlinir finely divided solids and IhiuhIs 
out of suspi'iision of ^r-ises. The prin¬ 
ciple upon which this apparatus n 
based is that sidtlin^c takes place rapidi\ 
if there are no eddy currents in the 
as it is movin^i alonj.!; a pipe or in a 
^HS that IS .stdt. The apparatus con 
.ststs then esstoilialiy of means of jiro- 
diJcini;' a steady Mow of ^as cunent.s 
Th(* inventor also claims that on>'' 
si'ttUsI out the solids or Injuids i‘an 
Mow with the leases aloni: tui>es prop¬ 
erly inc!iru*d and not lx- stirred up so a- 



lo form a suspension aivam. The ae 
compHuyinir ti^rure shows one of tlu* 
designs submitted by tin* author to 
produce a steady Mtiw of jjases throuirh 
the apparatus. Thi** inclined passaei*- 


American Patents 

IhhhwI Dec. 19, 1922 

'I’ll' futlewlnt: nomhi-i.s have 
-1 In n-'l from lie- lat< st availabh* 
IS'.ie of tin- Opii'Kll of 111*' 

rmi'il .Slates J’ahMil Oflic*' bceau.s*' 
tli<\ app'ai to have putlineiil liili-r- 
'--I fni Chrin it Mi t. ii atleiH 
will he sludi'd lute] by Cht tn «( 
.W'/ 'v staff. Mild those widch. In our 
JU'lKOient, :ii«- mo.st \S'orlh> Will !)(' 
Iiiilili,-.}ied in ab.sti'ail. It Is n*«’op- 
niz»*i th.il w*' earmot always {irdlei- 
jiale otii i*'adeis’ Inh-M'.stM and ac- 
<<iii|iri^l\ Ibis advaiiee li.*<l is pub- 
li'-bed I'OI tie* biJiefU 'if tlios*- vilio 
iiia\ iiol l ai' to await out juditni* ill 

,1 nd iiop.Hi.v 

1, l.’Pi.tifJl Exiiatlion (>f Soluble tdd»- 
< HLanecs. 

I. llPt.lllX dP'CoveiA of I’h< iiol Vapors 

J. EPMtot - fluid Ttc< oidinr l>es i.s 

I, 171—.Method of Tn'Uliri^ tdl 
1, I-- Ini*-I 

1 iWiii'b'rl Ahiimna JPl'ia*- 



torus. 

ni'i.j'n 

\ininonia S\ n 1 


(‘.il.'ilv.si l<»r AiiiTiioiiia 


S\ III Ih'mIs 

I.Ol L‘!i:{ 

C' llulo.si- ' ’imipoijhil.'.. 

i:;n 117 

< iv It lat 11*11 ol’ l'*-iMm'-. 


st.inccs. 


I‘i mini foil i>f ,SmoK*-l<ss 


1 ’o\\ (t*T. 

<17 

1 .iln< 1. illi * 


/anr ' ’oiltln^; ol Mi tal 

1 :i') 

l‘\M> .Smoki Irsv l*o\\(|» i 


< ■oOlplrt* spe< Ifb Iilloll.*" ol :in\ 

1 lilted St.’il.'s pab'iil mav b»- obtnUu-d 
b\ 'eMIltllMa 1"*' to Ih* <'(>irinU''.^lotie| 
ol i’ ll- 111', \S a.shiiiKton, 1 1 (■ 


wtiys produce both a lateral and a ver¬ 
tical <‘r loniritudinal counter flow, ami 
this Combination is of Ki'cat importance 
in elf'ctin^ the st‘ttlinp: of very finely 
divided dust. It is claimed that this 
apiniiatus will permit the doinj^ away 
with any filtration of effluent aii and 
Ihu.s much simplify pre.sent installation. 
(l,4;Ud)!M). Oct, .‘il, 

Apparatus for the Production of 
Sodium Sulphate—M. A. Laury has de- 
veiopi'd a mechanical furnace for pro¬ 
ducing: salt cake (sodium sulphate) and 
nuinatic acid from niter cake (sodium 
iMsuljihate) and salt (.sodium chloride). 
Tht' apparatus is shown in the accom¬ 
panying (liai^ram and cori.sists essen- 
lifilly of an oil liurner (I) supplying": 
hi'at to a rotary kiln. (2) Here the re¬ 
action lakes place and there is no ball- 
iTijr up of the product hocause of the fact 
that it IS dried very completely in 
chamber (2), which is a hall mill. 
Niter cakt* and .salt are fed into the 
chamber through loads (h) and (6) in 
proper proportion and the mixture is 
irround uii and preheated in the ball 
mill before hein^ introduced into the 
rotary furnace. The erases of combus¬ 
tion toi 2 :ether with hydrochloric acid 
KU'’ escape at (8) thruu^rh appropriate 
diict.s and the hydi’ochloric acid pa.s is 
absorbed from the waste gases in the 
usual manner. Finally the sodium sul¬ 
phate passes out of the furnace at (9). 

Siir)i(>timpQ it ic frxiin/l 


sort some iron balls in the rotary fur¬ 
nace chamber, but this is usually not 
essential. The combustion chamber, it 
will be noticed, is fed on cracks so that 
it may be rolled up to the lotary and 
rolled away when the rotary needs 
relining or cleaning. Trouble with me¬ 
chanical furnaces in the past has usually 
been that the charge balls up badly 
and therefore th(* reaction does not take 
its ultimate course. This process is said 



to overcome the difficulty by preheating 
in the ball mill. (1,4115,9.30. Nov. 
21, 1922.) 

The (‘ounter-('urren( Washing of 
Finely Divided Solids -N. (^. (Christen¬ 
sen, Salt Lake City, Ltah, has patented 
a counter-current washing device. The 
aceompanyimr diagram shows substan¬ 
tially the principle of the washer. It is 
based on a tray principle, the various 
sections of the tray being either hori¬ 
zontal, in which case the solid is mnved 
toward the cent(“r by means of plows, or 
inclined, as in the diagram, m which 
case the solid flows by gravity toward 
the center. The thickened pulp moves 
through a tool then to the next lower 
compartment and meets there an up¬ 
coming current of liquid. It will be 
noted that the upper tray, onto which 
the mixture of solids and mother liquids 
IS first pumped, is separate from the 
rest of the wasluT and the wash water 
finally overflows at a point just below 
the level of the lop tray. This permits 
the separation of tlie wash liquor from 
the mother liquor, which is frequently 
desirable. The solids then continue to 
settle out of the wash liquor on each of 
the succeeding trays and are washed as 
many times as there are trays. Finally, 
they are discharged from the bottom of 



the washer by means of another over¬ 
flow trap. The mechanism is in each 
case not overly important and the first 
patent covers merely the general prin¬ 
ciple involved. (1,43^089. Oct. 31, 

1 ooo \ 





January 3, 1923 


CHEMICAL AND METALLUEOICAL ENGINEERING 


33 


German Patents 

' Kor oompli^le Npi’t'lfti'JttionH of «oy 'o’r 
iiiHii Datont Huply to tho t'O''""" * 


li*MUTl, 


man patent apply 

97 011l*c)lilUT8tl-UHSO, 

many. ^ 

Blue Vat Dye of the Anthra- 
quinone Series ■— l-Mcrcapto-2-amir»o 
nnthraquinon^or salts of l-mercapto -2 
t amino anthraquinone are condensed with 
; l-chloro- 2 -amino anthraquinone in the 
'.presence of eondensinp agents which 
effect condensation at the mercapto- 
group. Hydrogen sulphide is split off 
with formation of N -dihydro -1 :2:2':r- 
anthraquinoneqzine, which latter also 
results when salts of l-mercapto- 2 - 
umino anthraquinope are heated to a 
high temperature. (Ger. Pat. :ir>7,7fi7, 
which is an addition to German patent 
3.10,922. E.,Kopetchin.) 

Kire-Extinguinhing (’ompounds and 
Detergent Compounds — ('hlormated 
hydrocarbons are acted upon with water 
t in Plauson coikdd mills or similarly 
operating impift't mills, eventually with 
addition of small amounts of protec¬ 
tive colloids, such ns albumens, glue, 
rubber lutCx, soaps, and of organic 
compoumis capable ^>f acting as sol¬ 
vents for the ehlorohydrocarbons and 
water. The addition compounds act as 
disjiersing agents. A mixture composed 
of I part of a chlorinated hydrocarbon 
and, for instance, 3 parts of water has 
the same fire-e»tinguishing effect as the 
■ pure eWorinated hydrocarbons, besides 
^ b^ung distinguished from the latter by 
a smaller volatility, fricr. Pat. 3r.H.r)72. 
Plauso ds Forsehungsinstitut, Ham 
burg.) 

Copper Sulphate From Scrap—Mil! 
scrap or similar residues containing Fu 
as such or in form of alloys are roasted 
with chlorides, preferably NaCl (maxi¬ 
mum 10 per cent), after the manner of 
the chloridizing rdasting process a-; 
applied to sulphide ores, and subse 
quently treated with sulphuric acid. 
The Cu-containing scrap material is, 
prior 1 roasting, comminuted together 
with the sodium chloride. When tin- 
containing scrap is subjected to this 
process, small amounts of lime, SiO., 
AI 3 O 4 or i^oir salts are added to the 
material to be roasted. (Ger. I’at. 
35K,6U. ’S. Hiller.) 

(ireen Pigments- ~Nitroso-/^-naphthol, 
preferably in form of its bisulphite com¬ 
pound, is acted upon with ferrous salts, 
preferably in the presence of turkey- 
red oil or similarly acting additions, 
with or without any of the mediums 
ordinarily used in the manufacturt* of 
lacquers,. The formation of these 
medium.s may also be caused to take 
I>lace simultaneously with the produc- 
• tion of green pigment. Valuable 
pigments may also be obtained with a 
ferric salt provided the amounts of the 
latter is less than theory requires. 
Ferric acetate gives valuable pigments 
even with the full theoretical amount 
of Fe. The green pigment is remark¬ 
ably fast to light, water and alkalis, 


Condeiwation Producta From Phenols 
and Aldehydes—To the reaction mix¬ 
ture a catalyst is adde<I consisting of 
those phenols which, in addition to the 
OH-group or groups, contain any basic 
group or groups. The added catalyst, 
such as amino-phenols, methyl- and 
ethylaminophenols, aminonaphthols, hy- 
droxyquinolines, hydroxydiphcnylam- 
ines, particularly those aminophenols 
in which the H of the NH* or Nil group 
is partly or entirely replaced by an 
alkyl-, aralkyl- or aryl-rudicle, react 
with the aldehydes such as CHjO or its 
polymers, furfuraldehyde, acrolein, in 
the same way as the phenols, so that 
they need not sub.sequently be removed 
from the final reaction product. For 
instance, from GltiC) and 

aminophenol. or from ('nil,.OH, fur- 
furaldehyde and /)-aminophenol, homo¬ 
geneous masses are. obtained which are 
perfectly free from water and bubbles, 
insoluble and non-fu.-^ible, and arc 
readily machined. They an* particu¬ 
larly intended for electric «insulat ing 
purposes, ((icr. Pat. 358,195. Felton- 
Guilleaunie ('arlswerk Action Gesell- 
sehaft, Koln-Muhlheim.) 

IteKinouN ( ondensalion ProdueU^ From 
Cresols and Xylenol.s The cresols or 
xylenols are treated with oxygen or air 
m the presence or absence of a cataly.^t. 
For instance, a current of moist air is 
passed for 10 to 12 hour.s througli 
o-creso' hea'ted to 150 to 170 deg. C. or 
through a phenol-containing crude 
I resol or »a-xyleiiol. in the presence of 
a small amount of manganese dioxide 
or ferric chloride. The phenolic eon- 
stituteiit.s unacted upon are driver, off 
with steam. The resulting re.sinous 
niateriul constitutes, according to the 
duration of the oxidation treatment and 
the temperature, when air was u.sed, a 
dark-brown to black mass which is soft, 
hard or brittle. Even those resins 
which arc hard at the ordinary tem¬ 
perature may be melted by application 
of heat. By heating to higher tem¬ 
peratures the softer products are con¬ 
verted into highly lu.strous, hard and 
brittle resins. The products are soluble 
in dilute Na(dH, ether, alcohol, acetone 
and benzol, but practically insoluble in 
ililute Na/'O, solution and in cold tur¬ 
pentine. The soft resins are also 
readily soluble in fatty oils, such as 
olive oil, whereas the hard resins go 
into solution only after heating or by 
prolonged action of the cold oil. The 
reaction presumably tuke.s place in 
such u manner that at first the alkyl 
groups of the phenols are oxidized, an<l 
the resulting intermediate reaction 
products yield polymerization products 
either with each other or together or 
with unchanged phenols. (Ger. P.it 
357,755. Chemische Werke Gronznach 
Aktien-Gesellschaft.) 

Waahing and Bleaching Compound— 

Sodium peroxide and sodium bicarbon¬ 
ate are mixed together with .soluble 
glass (sodium silicate) preferably in 


and is to be used in the production of the presence of protective compounds, 
inks for printing wall paper, books, A 30 deg. B 6 . water-glass solution is 
or for lithographic work. (Ger. Pat. mixed with NaO», and the resulting 
356,973. Badisch^ Anilin u. Soda ' mas* is stirred with slightly more than 
Fabrik). equivalent amount of NaHCO, and 


the solidified mass is ground and dried. 
The protective compound to be added to 
the water-glass solution may be either 
magnesium or calcium silicate. (Ger. 
Pat. 357.956. Deut.sche Gold und 
Silberscheideanstalt vorm. Roeasler, 
y rankfurt.) 

Liquid or Soluble Orgtnic Coiqpounds 
From Coal—A coal having a carbon 
content of not more than 85 per cent 
(referred to dry, ash-free substance) is 
.subjected to hydixigenation by Hi under 
high pressures and high temperatures. 
About 87 per cent of the coal u.sed 

thus converted into liquid or 
soluble form. No catalyst is used. 
The coal is subjected to pressure and 
heat in an atmosphere of hydrogen in 
the presence of a diluent liquid under 
the reactmn conditions, the diluent used 
foi; the starting material to be hydro¬ 
genated consisting of high-boiling min¬ 
eral oil.'/or tar or high-boiling distillates 
or residues obtained therefrom. Due to 
the high-boiling diluent local overheat¬ 
ing is e.xeluded, and the reaction prod¬ 
ucts are brought 'into solution. About 
88 per cent of the cokl is thus brought 
intc^ a liquid or soluble form. (Ger. 
Pats. 299,783 and 303,272. Fnslerick 
Bergins.) 

(kmversion of Natural or Synthetic 
Varieties of Kubber Into Other Varieties 
of Kiibher or Into Masses Kesembling 
Guffn Percha—The hydrohalogen or 
halogen derivatives of certain kinds of 
rubb(*r are nnlijced with metals (Zn) in 
a dispersive medium such as CHOI:., 
*C.H 4 C 1 ', and, if necessary, the resulting 
iPHs.Mes are washed with water or dilute 
acids. The resulting rubber has more 
or less viscous properties, according to 
the mode of preparation. When ethy¬ 
lene chloride is the dispersive medium, 
a substance resembling gutta percha is 
obtained. (Ger. Pat. 354,344. Siemens 
& Halske Aktien-G<*.sellschaft.) 

« 

ProceHK for Protecting Fur and Wool 
From Moth and Other Insects—Animal 
fibers are protected from moth, etc., 
by treatnu'Tit with the vapor of a-tetra- 
lon (a-tetrahydronaphthalcneketone) or 
mixtures of this with other suitable 
substances. The jirotectivc effect of 
ci-tetralon is more lusting than that of 
chlorinated aromatic compounds, since 
it i.s less volatile. a-Tetralon is obtain¬ 
able a.s an emulsion in soft soap or in 
the form of a powder, pcdlets or tables. 
Paper and fabrics may bo treated with 
solutions of a-tetrulon in petroleum 
spirit of high boiling point. (Ger. Pat. 
357,063. Vercinigte Chemische Fahriken 
.1. Norden & Co.) 

Ammonium Sulphate From Crude Cal¬ 
cium Cyanamide—CaCN, is heated with 
NaHSeX and H»0, the residue filtered 
off, and tfle liquor evaporated. The pro¬ 
portions of the reacting .sub.siances are 
so adjusteJ! that the solution ^contains 
more than 1.3 parts (preferablj^ 3 
parts) of NavSO* to 1 part of (NH,)»SO,; 
on evaporation the whole of the NH|SO^ 
crystallizes out, and by further 
evaporation of the mother liquor, tech¬ 
nically pure ammonium sulphate is re¬ 
covered direct. (Ger. Pat, 299,131, Bam- 
bach & Co.) • 
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Technical News of the Week 

Ciiriciit Rvi'tits 111 tlif CluMiiu ;il, Mctalluriiu'iil and Allied Indiistiial ticlds ^ 
Leniflarlvc r)( V( lii[)nicnts--A( rivitic.s of (lovuninciit Biiruaiis, Tcclinical Societies and Trade Associations 




('(>de of Ethics Adopted 
for Engineers 

Joint (ol Eni^ini'erintr So- 

nrti<*8 l’'ormiilatt*s Principles lor 
Elevation o{ Dignity ol 
ProfeHMion 

of a code of (dJllcs, j'ovei'i 

itii.' Its inenilx'rship of approvjtnalel;. 

IS announced liy the Aider/can 

Soi lety of Mr'<'hann-al Knymeei-.s. I'tti 
nialely, it exjiecled, tins codi', pie- 
pare4i t)y a joitil connntltee of naliomil 
■ •nuiri(M*rint? .societies. Svill a]iply to the 
entire engineering; pmfes.sion, enihrac 
inp more than 'JdO.OOn professional ai 
etneers. 

'I'lie nteelianieal enuineios ai e the 
first lo adojit ttie rode, according to 
the ehajrman of the joint commit lei. 
I'rof. A. (i. (dinslie of Johns Ho[)Kin'' 
University. This action, Professor 
t hnsLie Htatiai, marks an advance in 
eiitfineerii^v ideals, and. in respist 1" 
till' ^joverninent of its mimihers a.s .i 
whole, places the profession in a po'-i 
tion analo^:<>li^^ to llu> profession^ of 
law and iTU'dicine 

The co{l(‘ commands loyally lo conn 
liy, j)<‘rsonal honor, fairm-ss Lo contrm 
tors and workeis and interest in llie 
public welfare Petiayal of profe^ 
'■aonal confniences, unditrnirted or nils 
leading: adverlisiiiK and (iu<*st mnalde 
, professional assucial mn^ and print ice 
aie prohihiti'd 

d'K\ 1 OF ('onr 

The text of Uie code, as j^tven out h\ 
John 1, llarrmp'-ton, jiresidenl of lii 
American SiHuetv of Meidianu'al Kne. 
Heels, follows: 

''Knvcmeerini; work has become ai. 
increasniLTly important factor m t.h(‘ 
pro^^r^•ss of civilization ami in lh(‘ wid 
fnri' of tlh’ community. The enprituc’- 
mt; prof(‘s.si(>n is held re.sponsihle foi 
tile jdantunK, construction and opm-a 
lion of sui’h Work and is eniilled '(i 
the position and authority which will 
enable d to disehar^re tins i esponsibilii \ 
and to render effective scwiee to hu 
inanity 

“That tlie dienil> of tlieir ebosrii 
profession may he maintained, it is the 
dut\ (d' all eiiKineer^ to conduct them- 
M-lves according to the princi]des (pf the 
foliowinpf Clide of I'thics: v 

"1. Th^ eiiKineet will carry on his 
profi-.ssional work in a spiut of fairness 
to imiployoes and contractors, fidelity 
to clients and employers, loyalty to his 
country and devotion to hii;h ideals of 
courtesy and personal honor. 

“2. He will refijain from a.ssCHdatinj: 


himself with or ai^ow'l^^; the use of his 
name hv an enterpjise of (juestionahle 
(liaiacter. 

“.‘1 He w’lll advertise onh in a dittrii 
lied manner, lieing eariTul to avoid mis 
leaiiiiiL’. stat(‘nients. 

"\ ih- will retrard as eonlidmilial any 
infurmation obtained by him as to th'- 
business alfairs amt teehnicii! meUiods 
or processes of a client or einjiloyei 
“a. II<- will infnrm a client or cm 
plover of any business eoniieetions, 
inieiTvst oi^ afliliations wdiieh mitrht in 
flueiici' Ins judirment pii imjiair the dis 
intc'esU'd ipiaiity of his services. 

"(1. He will refrain from usin^; any 
iminopir or (luesiionahle methods of 
soiieilin^; piad’essnmal work and will 
plciline tip )pa\ or to accept eommis.sions 
fot seeijnnu sueli w(prk. 

“7 He will accept eom[)eiisation. 
linaiieial or (ptlu'rwise. for a jiarlieular 
advice, from one sourei' oijly, excei'l 
with the full kii(i\viedt;e and consent of 
.ill inter*-st.ed parties. 

'■>; He will not us<‘ unfati means to 
will proH's.sionai advancement or to in 
luie the chances of another (‘njjineer to 
'e'cuiT' and liold employment. 

“d He will eo-operate in upbuildini’ 
the enj,:iMeerini: profe.ssion by excliang- 
mp j-pmeial information and exponenep- 
with his fell(pw eiitrineers and .students 
of enjrineerint; and also by cipiitrihut- 
iny to w’orl- of en^ritieeriny: .societies, 
'cliooU of a|iplied .'•cicnce and the lisdi 
MuTll p! ess 

"lO, lie uiM iMtcri'.sl hniiM’ir in the 
I'lUitu wcllai'f. 111 In-iiaif of ii'hirh lie 
will ho loady to apply hia spooial know) 
oilpo, .skill ami tiaiiiini;- foi- tho uso 
anil honolll of inankiiKi ’’ 

'I'ho loint lommiltoc whioh ilrow up 
Iho ooiio was coinposi'd as follows: 
Anionoan Socioly of (l|\'il Knp^iiioots 
* I T'.Iwi'll, Now Havon, f'onn ; 
\ AI lluiil, .N'ow- York. 

Aiiioi'ican Inslitulo of .Minin); and 
Mi'lalliirpioai Knpanoors - .1 Parke 
I'haniiiiip and Philip \V Henry. N’ew 
i'ork 

-inieriean Soeiidy of Mechanieal Kn 
.nnieer.s Prof (I. Chnatie, .lohns 

Mopkins Criivevsity. Haltimore; II J, 
llinehei. Chieapo; Cliarles T. Main, 
P.o Ion. .1. \'. .Martenis, Minneapolis; 
Poherl .Sihley. ,San Framdseo. 

.Anieriean Institute of Electrical Eki- 
eineers Prof. Comfort A. Adams. 
Harvard I'niversity; C. Paeeioli, PitLs- 
Iield. Mas.s.; (leoi'H'e F, Sever, Toronto 
cm.; L. B, Stillwell, New York, 

.American Society of Heating and 
Ventilating Eiigineer.q—Frank T. Chap¬ 
man and Perry West, New York: S. A. 
dellett, Philadelphia • 


Reclassification of Federal 
Employees Delayed 

Although several fiearings have been 
held by a sub-eominittco of the Senate 
Apprnpriations ('omniittee, ,the final re 
port on Hu‘ bill lo leclassify the em- 
jdpiyees of the federal trovernment and 
leadjust salaries ha.s not been formed 
and in vi(‘w of the heavy work de- 
volvint; u])on the .Appropriations Com- 
mitte<‘ heeause of the annual supply 
hills, fear.s a)e expressed that the re¬ 
classification measure will not be 
liroujjht to action on the floor in time 
lo assure passatre a,, the present .session 
id’ f'onyu'^s. Senator Smoot, chair¬ 
man of the siii>-( oiiimittee in ehar^;e of 
the hill, has stated, howeeer, that a 
report may he expecte<l shortly. 

Friends of the reelassifieation bill are 
dubious ol it,s passa^re the present 
(’on^jress, even if a report is forth- 
eoniint!,' in January, because of the doubt 
over the sha]»e in which the bill will 
appear when it emer) 2 ,es from committee 

Hihi. Has Had S'ixirmy (’ARh^Ri; 

The C'lvil Service Committee of tlie 
Senate considered this measure some 
weeks and reported it on Feb. 8 last 
with a recommendation that it be 
passed. Heeau.se of the financial fea¬ 
tures of the hill, it was referred to tho 
Appropriations (’ommittee fur further 
study. The (,'ivil Service Committe<' 
made a number of chancres in the bill 
from the fi.rni m which it wa.s passed 
by the Housr. While the sessions of the 
siib-committoe on appropriations have 
been executive, witli a number of trov- 
t'rninent oflieials testifying;- as to their 
ideas, it i.s j^cnerally understood that 
further chanjre.'^ hav(‘ been seriously 
eonsideri'd by this committee. Senator 
Smoot hinisoK is th<‘ nuthor of aiiother 
reclassification bill which on^rinaliy 
projected nTonns based upon a some¬ 
what different thetny than lho.se con¬ 
tained III the Hehlbach-Sterlin^' bill, 
whieti was the basis of the one now 
under I'onsideration. 

It :s said that tin- .Appropriations 
(-ommittee has been considering? further 
reductions in the number of classes out¬ 
lined in th(‘ bill and that there has 
lieen srneu.s thouv.'-ht of eliminating 
workt'is in the field and confining the 
measure' to government employees 
wuthin the District of Columbia. Changes 
in title and in relative pay for profes¬ 
sional and sub-professional workers 
also have, been suggested, it is said, 
because these men, e.specially technical 
workers, are leaving the service in 
Increasing numbers. 
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Wisconsin Plans Colloid 
• Studies Under Svedberg 

Lecture Courses and Synpoeium Under 

Swedish Biipert Expected to Attract 
lyeaders in Field 

The department of chenii^try of the 
University of Wisconsin desires to call 
attention to the protrrani for colloid 
chemistry which will be conducted by 
Prof. The Svedberjr durintr the coin¬ 
ing semester, commencing Feb. 1, 
and summer session, commencing June 
2o, 1923. , 

Prof. The Svedberg, of the Uni 
versity of Upsalu, Sweden, will be in 
residence at the university from Feb 1 
to Aug. 5. He will give two leeture.s u 
Week on thr general theory of colloids 
and will direct the experimental re¬ 
searches of a number of graduate stu¬ 
dents during the second semester. In 
the summer session the course of lec,- 
tures given during the second semc.slcj 
will be repeated. Kvery neces.sary 
facility will be jii'ovided for the suc¬ 
cessful p/usecution of researches. 
'I'hose desiring to work under Profes.sor 
Svedberg’s por.sona''i direction, either 
(luring the .second semestei’ or during 
tile summer session, .should eommuni- 
cate pronfptly with Prof. .). 11. 

Mathews, since only a limited number 
can be accominodated. The ojiportunity 
of helping Professor Svedberg’s lec- 
turep and doing work under his direc- 
fion during the summer .session will 
a))peal to a great many profes.sors and 
instruc!ors at other educational insli 
lutions. A considerable number have 
already signified their intention of (‘in- 
).racing this opportunity. 

.SUMlNAin AND NatIONA!, SyMPOSICM 
PhANNKl' 

Professor Svedberg will also con- 
iluct a s(’minary in colloid chemistry 
which will meet weekly during the 
second semester. The first half wul! lie 
devoted to genera] theory and the sec¬ 
ond to biological applications of colloid 
chemistry. In the latter half of the 
work he will he assi.sWd by J’ruf. Ulmer 
Sevringhaus, of the department of 
physiological chemistry. Admission tu 
the seminary w’ill be open to chemi.-^- 
tvy student.s who have had a cour.se m 
physical chemistry and who possess at 
least an elementary knowledge of the 
theory of colloids; and to advanced 
workers in gthe biological sciences. 

From June 12 to 15, inclusive, a 
national symposium on colloid chemis¬ 
try will be held at Madison to which all 
scicntii^fts interested in colloid chemis¬ 
try are invitoil. A program of excep¬ 
tionally interesting papers is now being 
tormulat<^, and definite assurance of 
the attendance of nearly all of the most 
prominent American workers in the col¬ 
loid field has already been given. 
About twenty papers will be presented 
by the authors in person and there will 
be ample time for thorough discussions. 
These discussions will be led by Pro¬ 
fessor Svedberg. More detailed in¬ 
formation concerning the program of 
papers to be predated will appear in 
these columns later. 


Fertilizer Manufacturers Confer 
With Afi^ricultural Colletce 
Officials 

Representatives of fertilizer manu¬ 
facturers conferred with officials of 
agricultural college.'^ and experiment 
stations from the New England state.'^ 
in Boston, Dee. 30. The officials ex¬ 
plained the soil imju’ovement needs of 
their states and what they are trying 
to accomplish for the benefit of agricul¬ 
ture. Policu‘s and measures were 
pointed nut. whereby fertiliz(T manu¬ 
facturers and their salesrncMi may co- 
opeiate to better advantage. 

The conforenee was called on the 
invitation of Prof. S B. Haskell, 
director of the Massachusetts State 
Exjierinient Station. Horace Bowker, 
vice-president of the American Agri¬ 
cultural (3iemical Co., was selected as 
head of the fertilizer delegation, which 
included coi'])orntion officials, .sales man¬ 
agers and field salesnuoi. 

The meeting was in connection with 
the convention of the Anu*ffcan Asso¬ 
ciation for the Advancement of Sci¬ 
ence, whicli was h(‘ld in Boston, Dee. 
2f> to ;'«0. New England is one of the 
sections where high-analysis com¬ 
mercial fertilizers have bi‘en used to 
the exclusion of the jioorer grades, 
owing to the nature of the jirincipal 
crojis raised there. 


C.C.N.Y. Offers New Courses 
in Chemistry 

The evening session of the College^ 
of the City of New York is offering, 
for the first time, courses in potable 
and industrial water and the chemistry 
of commerce in addition to the usual 
courses in chemistry. 

(’our.se 249—“Potable and Industrial 
Watei ”—-deals with the special analyti¬ 
cal work required for the analysis of 
water and with the interpretation of 
the findings of the analysi.s. Some 
attention is paid to water bacteriology. 
Jh’erequisite for this course is quan¬ 
titative analysis and general bacteri¬ 
ology. 

('ourse 2(59—“Ch(‘mistry of (''om- 
merce*'—deals with the economics of 
the production and disposition of chemi¬ 
cal products. It treats of the sources 
of raw materials and markets for the 
intermediate and finished product. The 
sources of energy and the conservation 
of waste by the utilization of byproducts 
is considered and the patent laws are 
discussed. Seminar work on the eco¬ 
nomic history of the development of 
varioas chemical industries is included. 
A knowledge of applied organic and 
inorganic chemistry is required for 
admission to this course. 

Besides these courses, the regular 
courses in inorganic and organic chem¬ 
istry, qualitative and quantitative 
analysis and electrochemistry will be 
given, all' courses starting about Feb. 
8, 1923. 

Further information may be obtained 
from the director of the evening ses¬ 
sion, College of the City of New York, 
189th St. and Convent Ave., New York 

City. 


Customs Official and Coal-Tar 
Men Confer 

('oncentrate Efforts on Untangling 
Snarls in Chemical Schedule 
of New Tariff Law 

Manufacturing interests were repre¬ 
sented at a series of conferences on the 
proposed rules and regulation?! which 
if adojited will govern the entry of 
dyes under the new tariff law, held at 
the United States Appraiser’s Stores in 
New York, last week. 

Experts from the Bureau of Stand¬ 
ards. the Treasury Department and the 
Tariff ('ommissioii conferred with im¬ 
porters and their representatives at the 
conferences. Teiuative rules were 
drafted, and thes^- are now being sub¬ 
mitted to all parties interested before 
fiefiig forwarded to Washington for ap- 
jirova! and adoption. 

0 

Snarl in Ukesol Duty 

One of the problems with which the 
customs division of the Treasury De¬ 
partment i.s wrestling is an apparent 
conflict between the* coal-tar products 
paragraph of the dutiable list of the 
ne^ tariff act and the corresponding 
paragraph of the free list, (kmgress. 
in the “inclusive clause" of the dutiable 
])aragraph, created two classifications, 
while only one is specified in the 
free list. 

The s])ecific case arose over imports 
of crcsol, an intermediate used in u 
number of medicinal preparations and 
for some other purposes. This product 
is not mentioned by name in the tariff 
act, but falls within the inclusive clause. 

In the jiaragraph jilacing u duty on 
intermediates, it is provided that: “All 
distillates of coi:l tar . . . which on 
being subjected to distillation yield on 
the portion distilling below 190 deg, 
a (luaniity of tar acids e<|ual to or 
more than 3 per cent of the original 
distillate, or which, on being subjected 
to distillation, yield in the portion dis¬ 
tilling below 215 deg. C. a quantity of 
tar acids eiiual to, or more than, 75 
per cent of the original distillate," shall 
be dutiable There are two specifica¬ 
tions in this cla.-tsificalion, either one of 
which apjiarently would make the prod¬ 
uct dutiable. 

PlUU^EUTIES OF UUEHOL OR ScnEDULE 
MliST l-lK MoDIFIha) 

The free list paragraph, however, 
omits the 75 per cent below 215 deg. 
specification and provides that a prod¬ 
uct which does not yield 5 per cent or 
more of the original distillate below 
190 deg. C, shall be admitted free. 
Cresol does not yield 5 per cent below 
190 deg., but does yield 75 per cent 
below 21 it deg. This fact would include 
it in tife second specification of the 
dutiable fist bul inasmuch as this is 
omitted from the free list ijpragraph 
and below 5 per cent is to be adm^ted 
free, appraisers are at a loss as to now 
to proceed. 

A number of other coal-tar products 
are said to be in a similar position. A 
decision is not expected in the case for 
several weeks • 
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Opportunities for Research 
in Compiling Critical 
Tables 

Itoard Kncaunters <>aps in A\aiiafilr 
I>ata Which Make Ideal Subjects 
for Thes«*s and Ko^earch 

In pccpariiiK for pubJication Lhi* data 
on physical properties of cheniieal siih- 
Htances, the efiitonal staff of Interna 
tional (Irilieal 'ra}»l<*s will find from 
time to time that important physical 
propel ti(‘^ (»f substances of technical 
and scK'Htific inijiortance are inissinc, 
from the literature. As fast as mi.ssinj; 
data of this character come to lijrhl, i' 
IS the policy to formulate rosearcti 
probhrn.s coverinji: such missing data 
and to endeavor to inle-rest ch(‘tnisL, 
and physicists in un(lertakin>; the nece,s 
sary iiivestiKations t<i supply the re 
jfuired data. ^ 

Most of the rese-arch jirohleins formu¬ 
lated in this way will he suitaliJe foi 
bachelors’ or masters’ thes(‘s and in :t 
few instances topics .^ufliciently l)road 
to t>e' suitable for doctor''^’ theses will 
also be available. Many of them vyiM 
be suitabU' for exjierinuntal firobbrni'- 
in the ordinary lahoralnry ei)Uis(‘s in 
physical cla'inistry and [ihysies. Thus, 
for (*xam]d(', tiu' laburatory expennu'nl 
eoverin^r the determination of solu 
bility ml^fht to ailvanta^re deal witii 
BUbstanees whose solubility is m-eded 
but is unknown. 1’he avera^re of the 
(b‘terminalion.s made by a class (,f 
students, while not as accurate and 
relinlile as the determinations mad<‘ b\ 
a skilled investi^rator. will nevertheU'ss 
b(> very vabmbU' whmi they constilule 
the only data available on the subjer' 
M'oreover. the avrra^re student will hr 
more interestcij in a laboratory exptr i 
ineTit tile results of which ar(* of actual 
value and worih> of publication tlian 
he would b(‘ in repeating,' the niea.suii' 
ment of a proja'rty df sonu' system 
whii'h lias Ixa'n nieasina'd many times 
before 

Phobi.kms Sot cut 

International Critical Tables will lir 
Klad to submit, to intei’csted instructors 
in universities and collep^es list.s ol 
problems of this charaetci and to advisr 
as far as it can eoncernin^j uitabh 
Hpparatu.s and metlioiis of nieasuremeni 
It may la* possible also m .some in 
Btances to .sei-ure inodi'iate financial 
n.ssi.stance to aid in tlie jiurcha-se of 
materials and apparatus for invi'.^ti- 
frators ;nter«‘ste(i m carrnnj; out work 
of this character. 'I'iie lesiilts of such 
work may hv published h\ the mvesti 
palor in .any a|*]»ropriate puhlicniion 
mediuni and tlu-y should also lie rc 
ported in duplicate to the tifficc of 
International Critical Tables Vm com^ 
pletion of the work. 

Pli%It(.PMS .Now A V MI. VHl.K 
Atnumber of pn>blems on the follow- 
in^r subjeef.s are availaldc at the pies- 
ent dat<*: Heats of tonibinalmn of 
Bolid oxides and iron i*onipouTidsj speci 
fie heats of brass, si)lid o\id(\s, steel.s, 
oils and fata, ^letroleuni products, 
nc.etals, salts, iron compot^nds. asphalts; 


latent heats of fusion of bra.ss and 
nietal.s; heat conductivity of steeJs; 
latent heats of vaporizatioJi of pe- 
iroJeuni products; vj.seosities of indu.s- 
tnal materials; rates of dryinjr; hydrol- 
vsi' of industrial matei’ials; catalysis; 
iransjiiratioM of moisture; strenj^th of 
industriai materials; thermal expansion 
of steels and iron compounds; freezink^- 
poinl solubility diajrram.s of salU, acids, 
nietal.s in water and soap.s; boiling 
points of solutions; solubility of gases 
III jiiolt(*n metals and in water; chemical 
<(iuih))rium; dissociation pressures at 
I but) deg C.; electrical conductivity 
of metals and refractories; projierties 
'►f c(dloi<ial systems; vapor pressures 
of metals and solutions; speeifie rota* 
ior\ powei of gliadin; index of re- 
fraclM-o of ^(diils: density of certain 
Ol canic comjiound.s and solutions; 
(la-fi iioinfs and surface tension.s of 
-.oiul ions. 


(’hicago Chemists Observe 
f’asteur Centennial 

liile and V\<irk of (ireat Krench Scien¬ 
tist Di.sciissed From Many Angles 
at Meeting of (dticago Section 

In commemoration of the Fasteui 
Centennial, the meeting of ttie ('hieago 
s<‘(tion. American Chemical Society, 
hebl Cee. ITi, was devoted to the life 
and work of the great French scientist, 
d’lu' address of the evening was deliv- 
cmm] I)v l)r Kilwin O. Jordan, head of 
the dcjiartmenl of liaetenology and hy 
giene, Cmversity of (Jiicago. In a 
fascinating manner Ur. Joialan liroliglu 
out the human side of Pasteur. Much 
ot tin* work on the prcjiaration of vac 
nrios was earru’d out only through Ibis- 
(tur’s intens(‘ determination to seek 
siuentifir truth, for he was so extremel.N' 
si'Msilive to suffering in others 
whether animals or human boings- 
tliat he ex]H‘nemM‘d m(*nlal and physi 
cal torture during the operations which 
were neee.ssary for the studies. In view 
ot tills pha.se of hi.s eharmdiT, the vio¬ 
lent attacks made upon him as an in¬ 
human vi\iseetlonist .sc'cm to us ridicu¬ 
lous and amusing 

Hetore the Hiologie Croup, Dr Mor- 
II- Kishliem, associate in medical his 
tory, liusli Medical (\.liege, r(‘a<l a very 
!titere>ting pa]>er outlining the develoji- 
nit'iit «'f the Pasteur method of treating 
rabies from the preliminary w’ork on 
animals until the eventful day when the 
li’catnient was first applied to a human 
luMiig. The result xva.s suceessful and 
reeognituin of the value of the method 
was ra]ud. It is interesting to note 
lhat the treatment used To<lay varies 
only in iHuhaps a few unimportant de¬ 
tails from that developed by Pasteur. 

't’opics disiusNcd before the other 
croups were. “Pa.steiir and Ilis Work 
Witli Polarizeil Light,” W. V. Kvans, 
d<']iartment of chemistry, Northwestern 
Cmversity: “Pasteur and the Fermen¬ 
tation Phase of the Haking Industry.” 
Ceorge L. Teller, Columbus Labora¬ 
tories; “Organie Mercury ( oiiipound.s,” 
Lyman Chalklcy, Jr., Sprague IV^em- 
orial Institute. 


Development Work on Canadian 
Tar Sands 

Further testing of Athabasca tar 
.sands in the Canadian west on a prac¬ 
tical scale IS to be carried out during 
the winter at the laboratories of the 
University of Alberta ili Edmonton, 
Alta. A report was recently submitted 
to the Advisory Scientific Research 
Council of Alberta by Dr. K. A. Clarke, 
who has been in charge of the experi¬ 
mental work of separating sand from 
bitumen for the past year or more, and 
the results therein announced were so 
encouraging and satisfactory that it 
was decided to continue along the lines 
already tried out and to make an actual 
test in road paving. 

Ritcmkn Pavinc Matorial 

With the .sand brought from the Me- 
Murray district of Alberta, Dr. Clarke 
w’ill apply the water-separation process 
of extr.aeting the bitumen which he 
ha.s developed, and will in this way ob¬ 
tain a stock of bitumen which will be 
available for future use as paving 
material. Other lUHterials are exeop- 
tionally scarce in tliis district. Dr. 

( larke has not liad his process patented. 

Dr. S. C. Klls of the federal depart¬ 
ment of mine.s, who is considered the 
premier authority in Cbinada on matters 
pertaining to the bitunie*i deposits and 
who has made a study of this n'lineral 
for the past 14 years in the West 
Indies, tlu* United States, France and 
other portions of the European con¬ 
tinent eonsi<iers that commercial 
separation does not ^tresenl greater 
difficulties than many other indu.strial 
problems whicli have already been 
solved .satisfactorily, lo 1013 Dr. Ells 
undertook the first systematic study 
of the MeMurray deposits, regarding 
which at that, tune probably nothing of 
a definite nature was known. Since 
then every outcrop has been examined, 
accurate sam{>le.s obtained and analyzed 
and topographical mapping of large 
areas completed. During the winter of 

in the face of serious difficulties, 
Dr Elks shipp<*<l to Edmonton the first 
large consignment of the MeMurray 
sand. Subse(iuently th(* engineer as- 
sem.bled in Edmonton a small plant, and 
designed and laid the first pavements 
in which ( anadian tar sands were used 
on a large scale. The signal succes.s 
which marked this work demonstrated 
clearly the value of Alberta tar sands 
as a material for the surfacing of 
streets. 

Watkh .Skcakation Feasible 

Subsequently realizing that large 
commercial development woufd depend 
upon the evolving of a satisfactory 
separation piax'css, Dr. Ells spent 
months in con-sklering the relative 
\ulues of various separation and di.s- 
tillation methods. Owing to the war 
this work was not eomijleted, but from 
the preliminary results obtained it ap¬ 
peared that the uses of heated water 
to which certain inexpensive reagents 
were added afforded best chance of 
success. 
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Is Public Ready for Broad 
Scope in Technical 

Education? 

• 

President of Columbia Reports Si^ns 
of Tardy RecoRnition of Value 
of Funflamentals of Science 
and Humanities 

President Nicholas Murray Butler of 
Columbia University, in his annual re¬ 
port to the trustees, says that opinion 
is moving in the direction of a policy 
of higher standards of admission and 
instiiiction in*engineering schools. Th(‘ 
time has come, in Dr. Butler’s opinion, 
to give more special and concentrated 
attention to the advanced and research 
m)rk of tl^e university in the whole 
field of eikgineering. 

“The line of separation between pure 
and applied science is increasingly 
diflicult to discern and maintain,” con¬ 
tinues Dr. Butler. “The real distinction 
would appear* to lie not so much in 
the subject matter as in the spirit with 
which the work of research is car¬ 
ried on. ' 

“The applicationf^ in industry and in 
commerce of the principles and facts 
which constitute chemistry, physics and 
mechanic.M, .for example, an* made pos¬ 
sible only by reason of a thorough 
understanding of those principles and 
facts. When 'research in the field of 
natunft and experimental science was 
young in the United States, and when 
the dominant motivi* and interest of 
the peo 'ie were largely inatenal, il was 
perhaps iiot clifTieull to distinguish 
between what ^’ame to be called the 
field of pure science and that of applied 
science. Conditions have, however, 
sharply changed during the past gen¬ 
eration. and the inti'rminglmg of the 
two IS very considerable, even if it he 
not complete. 

PEAC’E OK h UNDAMENTALS IN CllKKI('i;LA 
“The fiolicy of Columbia University 
in accenting 8 years ago the recom¬ 
mendation of the faculty of applied 
science to elevate the standard of ad- 
‘mission to the Schools of Mines, Kngi- 
neering and Chemistry, and to turn 
those schools definitely to the task of 
training leaders of the engineering pro¬ 
fession and re.search workers, has re¬ 
sulted in greatly reducing the enroll¬ 
ment of students, and has left several 
departments of instruction overequipped 
for the work which they have to do, 
at least during the period when the 
new policy is esUiblishing itself.* 
“There are. signs that opinion is mov 
ing in the direction of the policy that 
was adopte<l ^ years ago. The dean 
of the faculty of applied science points 
out in his report that the importance 
attached here at Columbia ito the 
humanities and to fundamental scien¬ 
tific studie.s as the basis of an advanced 
ti'chnieal or professional training is in¬ 
creasingly recogriiw’d elsewhere. 

Mekit of Longer Courses 
“A group .of representatives of the 
most important engineering schools in 
the Middle Westewi states have unani- 
niously approved a 5-year program of 


study for engineering students, with 
a view to giving the time gained to the 
study of the humanities and funda¬ 
mental scientific subjects. Whether 
the program of engineering study be 
one of 5 years or 6 years is probably 
of less importance than its content and 
the po.ssibility of the fundamental in¬ 
struction being* given by a large num¬ 
ber of colleges and scientific schools, 
many of w'hosc .studc'nts would naturally 
transfer to (’olumbia to complete their 
engineering course. 

“That there is ground for careful 
examination of all that relates to the 
program of study in the School.s of 
Mines, Kngineering aii<l Chemistry )>• 
obvious, and steps are taken to make 
that <*xamination in the broadest way 
jKtSHible and with comjiiete sympathy 
for the nieals which tlie university ha.^ 
set up.” 

('ivil Service Openings 

'I'he United States Civil Service 
( omniis.HioM aiinouiirt's dix-ii ^‘onipi'titivr 
I'xaniiiialxins for lal>()ratory a.ssisianl, 
juiiiiif pi'.'ulc aJiil si'iiKir aid, and foi- 
juiiiiir idicmisl. The uxaminations will 
1)1' hedd (hfdijpdniut the United States 
en [''eb. 14 In lill vaeaneies in the 
Hureaii uf Standards, Department of 
Uoninieree, Washinjrlon, D. C. The 
entranee salary foi laboratory assistant, 
jutiioi- tirade, is $1,0(10 a year, |)lu.- 
th(‘ inerea;,e of $20 a month tcranted 
liy Congress; f<ir senior aid, $000 a 
year, for junior eheniists $1,200 to 
$1,H00, also plus the inerease. The 
written exaimnation consists of jthysies* 
and eheinistry, inuthematies (through 
Inponorneti y) and mechanical drawint;. 

'I he (dement of education and exjierienee 
o: W(Mt;hted at .dO per cent. 

The Bureau of Standards eovers a 
wide field of work in physics, ehoin- 
istry, enirineennt; and industrial teeh- 
radoiry, and otfers unparalleled oppor¬ 
tunity for tile study of a itrofession. 

h'ull mlormation and aindietiLion 
blanks may be obtained from the 
United States (li\'il Service Commis¬ 
sion, Washington, D. C., or secretary 
id the Board of U. S. Civil Service 
Examiners al the post office or custom 
liouse in any city. 

Improved Service Arranged in 
Distribution of Fertilizer 
Stati.stics 

The Bureau of the Census has airreed 
to the iiroposal of the National Fertil¬ 
izer Association that the cen.sus of sul- 
lihuric acid and of acid phosphate be 
taken as of .Jan. 1. rather than a.s of 
Nov. ,‘tO. The later date will permit 
the compilation of much more repre¬ 
sentative fi(rures, it is contended. The 
association also pointed out the in¬ 
creased worth of the fiirures if there is 
no delay in making them pubt.e. In 
that connection the bureau is in a posi¬ 
tion, it was stated, to make the figures 
available forty-eight hours after the 
last return ha.s been received. The 
fertilizer association is co-operating in 
an effort to obtain prompt answers to 
the questionnaire and a high percent¬ 
age of responses. 


Copper and Brass Research Aasfh 
ciation Summarizes First 
Year’s Activity 

In coniit'ction with the conclusion of 
the first full year of the Copper and 
Brass Rosourch Association’s activity 
as an unincorporated, voluntary organiz¬ 
ation of tin* brass and fopjier industries 
K. L. Agassiz, president of the Calumet 
& Ilecla Mining Co., who is president of 
the association, said, at the meeting on 
Dec. 5: 

“The research and educational work 
of the (‘'ojiper and Brass Research Asso¬ 
ciation has played an important part in 
the rapkl grow'th of consumption of 
brass and copper during the past year 
— for, despite uncertiiin business condi¬ 
tions, copper consumption in this coun¬ 
try i.s now substantially greater than in 
pse-war years. Having digested an un- 
precedjnteil (juantity of war-time scrap 
metal, thi* industry is now in a strong 
jiosition. 

“Our jilan is to provide through the 
instrumentality of the (’opper and Brass 
Research Associ?ition a technical and 
advisory 'service wlfich may he freely 
cayed uiion by iisi'rs of our metals—a 
service whicli no one copper or brass 
producer or mamifactnrer could reason¬ 
ably be expected to undertake alone. 

Ofiicer.s for th<* coming year were 
elected as follows: President, R. L. 
Agassiz; vice-prt.*sidents, C. F\ Kelley, 
K. S. Chase, K ,1. Rowland, Walter 
Dougbrs and U. T. Hungerford; treas- 
uier, Stephen Birch; secretary, C. A. 
Sloan; and manager, William A. Willis. 


Fertilizer Association Plans 
Annual Convention 

With the idea of making its annual 
convention one of the features of next 
year’s work, the Nationaf P’ertilizer 
Association already is taking steps to 
that end. The executive committee of 
the association has fixed the time of • 
the convention for the week of June 10. 

It will be held at White Sulphur Springs. 
Particular attention is to be given at 
this convention to the whole subject of 
cost accounting. 

The executive committee at its meet¬ 
ing considered that portion of the re¬ 
port which the uniform cost-accounting 
committee has completed. At the same 
meeting John I. Tierney, the Washing¬ 
ton representative of the as.sociation, 
reviewed the car and traffic situations. 


Philadelphia Chemical Club Plans 
(’ourse for Salesmen 

Th(‘ Philadelphia Chemical tJub is 
perfecting plans for a course of in¬ 
struction in chemistry for chemical 
salesmen, covering primarily a compre¬ 
hensive •cries of lectures of practical 
value to men seeing chemical products 
of various kinds. A committee was 
appointed to arrange for the^proposed 
course, developing the importunt^de- 
tails and topics for lectures. Officers 
of the society elected for the coming 
year are: John H. Stutt, Jr., president; 
F. S. Havens, vice-pre.sident; W. H. 
Davis, secretary; ai^l W. J. Thorne, 

treasuTPi* 
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(Chemistry Fundamental 
to National Defense 

AsHiKtant Swrotary of War Rect>Kniz<*H 
Importance of Industry to Welfare 
of ('ountr> in War or l*eace 

AssisLaiit Sec^rclaiy of War W’aiii 
wriirht, h) a ren iiL of the llnilad 

StijfON Army f,'< a Kifniii Ncivn. n-i oy 
ju'/a*h the fiUKlamental importance "! 
the r'hemjca] iii(iuHtry l.o the nutiona’ 
iief<*n^('. d’hi,' evi(l(‘nce of trrowin^c ap 
prenatioji of th*' value <jr a highly de 
veloped chemical industry and ehemica! 
jcsearch of spei ial interest, in vn u 
of Mr Wainwritrhl’.s recent action in 
ajipointiritr an advisory board of eheiiM 
<‘al entrineer- from the industry. 

"Beinj-': rhartre<l as I am by law with 
the responsitnlity of making adoquati 
lirovision for the mobilization of niat*e 
1 la) and influstrial orjjranizations, e.ssen 
lial to wartime needs.” says Mr. Wain 
vv)'is.di1, ”I liave taken er‘rlain step 
which may he jntei-esl nip to descnln 
Iniedy to you The War Departnieiil 
exi.«ts in tinu* of peace laryely for pro 
vidinjc for the defense of the count r\ 
in time of neeii. Thmefore it js riec'*- 
^ai.v in turn' of peaee to make plan" 
foi war 1 am thend'ore ptvin^: a yrea' 
rleal of attention to planning' how te 
utilize the ('onim(‘rcia1 irxlustnes of tlo 
eonntry to tiest a(i\anlair<‘ in time of 
wa r. 

Aia. W'akfmik “('nKMirAi.” 

“As Assistant S<‘cret;iry of Wai 1 am 
ihaiared hy law with the ‘supervisioii 
of proeiinmieiit of al! military snpplie 
and all other liusiness of tlie Whu 
Deparlnnuif perlaininp' thereto and tiu 
asHuranci' of ade<piati‘ provision for I In 
mo)>ili/.alion of maleiial and industrial 
ortranizatiotis P* wartime needs’ Thi 
responsihilily makes the ‘rcdatioim id 
the chemical industry to national de 
fense’ of paramount inti rest to no- Tin 
la uuireinenfs of (lie Wai Department n 
time of war foi mateiial piaxiuced d: 
lectly or indirectly h> the chemical in 
dustry «'f this country aie stupeminn 
in size and miiltitudmoiis in lanpc 
"'riicre has bcim ;t jiopular use in lie 
last f(‘W year"' nf the term ‘tdiemic.ii 
warfare’ as perlainmp '.olely to the \i--. 
of poison puses ami other paseous mnle 
t'ials. !’ra(‘lieall\ all mod<‘rn waifaie i 
‘flienijcn) warfare.' ('iiemistr\ i-. tU'’ 
as seriously iruoK’ed in liiph evpIft-M- 
:mununition. in -dirapiiel and in liicP 
explosive drop lunnhs as it is ni poi'.i.n 
ea>. The manufacture of siuoki !i . 
powder and hiph explnsnes, of which 
buiulrcMls ot millions of jiounds are Used 
ui a y(‘nr in modern warfar(>. an* clitmii 
cal proce.s.sws involvinp cliemicalU 
educated people, chemical facilities and 
chi'mical ])rinciples 

IMI’ORTANCK IN Ml NlTvONS 

"In fact, the most iru})ortanL con 
triSution of chomical industry is ^ 
contribution toward the supply of muni¬ 
tions, and therefore I shall touch more 
fully upon that particular phase than 
any other. We have had it impressed 
upon UB by the lavt war that munitions 
are the controllinp facU'r in exertinp 


a nation’s maximum effort in combat. 
Man power can be mobilized and trained 
and placed in the field almost a year 
hefoie the necessary munitions can be 
manufactured and supplied to them. 
Thi'iefore, it becomes of paramount im- 
portance to the War Department to 
ii!di/.c every industry to assist in ex- 
piddmp munitions proi^uctioii.” 

New Denaturing Formula 
tor Motor Fuel Alcohol 

\ppto\a! of (iHKoline as Denaturant 
Sfiouid Reduce Cost ol I'rtKiiict 
(o (dnnpefe W'^ith (iasoline 

\ licu liirmula for th»‘ mark<*tinp ol 
(lh\l ahohol foi use us a muloi fuel 
h.i' Im-cii -ippiovi'd hy the [irohihition 
unit ot the Treasury i>e]iartmei!t 
\l.uiulai 1 urci>. of industrial alcohol ho- 
lio\( II will leduce Ihc ctist of the blend 
to .1 point where it may he sold in com 
pi'litJon with p’jisoline and fhii- enlarpi' 

1 ill' tndd (d^^tlieir firoduct. 

The I'oMiiiija is siinph', hemp nicnd.v 
one pail id pasolinc, of specified prade, 
to lull fiai'ts of alcofiol. the pasolinc 
leiidmmp the blend unfit for human 
< oii'-um|)t!on Heretofore, the princi¬ 
pal toimula loi industrial al<‘ohoi foi 
u e a^ a niolor fuel has Ixam Da per 
rent ijliohol blended with -a pei cent 
I'cn/.o!. I'tfier and aleoliol. 

Tile quantify of alcohol used as a 
motot fuel 111 the United States at 
pto'.eiil IS small, hut considerable wu'^ 
ii'-eii ihirmp the war. althouph it i'- 
•aid liiat alcohol is used inon- than 
casolinc III Hawaii The new formula 
\wi'- evolved by an indu.slrial alcohol 
mamilaclurei who forese<‘s (hat Die in 
t leasinp consumption of pasoline is cre- 
aiiijp an invitinp field for a competitive 

nioloi fuel. 

The p-w formula, drawn hy Dr 
• I M Doran, head of the imiustrial al- 
inhol division of Die prohilntion unit, 
and sipned hy D. H. lilair as commi' 
'•HMH-i of internal revimue. follows. 

'1 hi lulhosiim ft>imiil;i. to l*t known 
I -piiinlh iI<ii:ilun'U aliohol i'’oi- 
'nil',I ,\n L!S-A, IH heU'hy authorized 
Pn M*;*' in tic mnmirin lui i ol inofoi 
ic ! 

I'i. I > V lull tail of otli\ 1 III* olioi of 
iioi h s- Ilian lOS <i<‘P plof.l add 1 pal 
■ '( c I -ohne of tho (luaiilv .-pecithd 

jijid distillation lanp* 
w ic n '• pel (cnt of tin s.iuiph Iri',. h • n 
t"eo\crc(l in tlic pr.aduated rraa'iver, tin 
1 In ' oc.lrn It t sli.ili inU irad ino|. thill 
■ d'>. (’ nor than .’ei dop (' 

\\ In II .ill pci- I'ent ha'^ lx .'ll icrovdcii 
"I tic iiciivcr, till' Ih* Miioinci«'i sliali 
'H'l 11 id more Ilian da dep (' 

I’hc dtstillation test aho\< outlnnd 
hill he road*' in the appaiatiiv atid iii 
lie Ml. inner described in Navy r>opHi t- 
tiH tn Spr. ifh alion-- 7'!l, datod 11, t L'. 

paMnulaih lefeinnp loihade A, 
n .K'' I in L 1 \ la t Ion ua sn] iii< 

riio blendinp must be at the point 
ol manufacture. 


Disiribution of Fertilizer 
in Pennsylvania 

T'hc Butvau of ChemiBtry of the 
Di'liai'lnient of ARriculture of the Com- 
iiionwealth of Penn.'tylvania has issued 
a report showing a distribution of 326,- 
000 tons of fertilizer and 276,000 tons 
of a^icultural lime among the farmers 
of the state in 1921, with an approxi¬ 
mate gross value of $12,000,000. 


Paper Industries Show 
Scheduled for Spring 

Grand Central Palace Will Be Scene 
of Newe.st Addition to Indus¬ 
trial Expositions 

A new venture, of particular inter¬ 
est to the pulp and paper industry, is 
announced by the International Exposi¬ 
tion Co., w'hich will conduct a “Paper 
Industries Exposition” in the Grand 
Central Palace. New York, during the 
week of April D, 10211. The executive 
committee of the Ainerica.’n Paper and 
Pulp A.ssociation recently came to the 
conclusion that such A project would be 
well received by the industry and voted 
to supiiorl th(‘ undertaking. Accord¬ 
ingly, the International P^xppsition (’o. 
is plannirm a “jiajier show” along the 
same ljne.‘- as (lie ehomieal and other 
expositions, which have become insti- 
lutioihs. The time was chosen so that 
the exposition would be held during the 
same week as the meeting of the Ameri¬ 
can F'aper and Pulp Association, the 
National Paper Trade Asso< iatiuii and 
other as.soeiations (^'f the paper indus¬ 
try. 

The exposition will tell the complete 
story of paper, starting from the forest 
and the measures used to prevent 
waste, to encourage reforestvation of 
cut-over lands to insure a supply of 
])aj)er raw material for the futULe, the 
handling of the raw materials entering 
into pn])cr. through the machinery 
with auxiliary apparatus and instru¬ 
ments w’iti) which the linislied paper is 
made and the various product.^ there¬ 
from. Among Die latter will be shown 
the newest products of the paper 
maker and conviuToi 

A committer has been organized for 
tlie oxjiosition. comprising organized 
and unorganized groups of paper man- 
ufaeturiu's, the Iraiie puhlications, edu¬ 
cational insi t( ut ions, engineers and 
manufacturers of paper machinery. The 
committee comprises- Hugh P. Baker, 
secretary Anieiuan Paper and Puly 
Association; H. .1. Berger, Editor 
roper Trode .loHruol; Charles N. Bick- 
nell, presidiTit National Paptr Trade 
.Association; K. D. Cowdery, Albany 
Felt Co.; doseiih E. Fearing, Interna¬ 
tional ITiju‘ 1 ' Co. of Chicago; Hardy S. 
F'erguson. paper mill engineer; K. B. 
Fritz. puhlish(‘r of Paper hidu»tr]i\ 
Phil A. Howard, president American 
f^Hper Merchants; C, W. Hurtubis. 
Hammermill Paper ('o.; Thomas J. 
Kcertun, editor of Paper; Ralph H. 
McKee, (’olumhiu University; John H. 
O'Connell, president American Pulp 
and Paper Mills Superintendents’ Asso¬ 
ciation; Frank W. Power,^ National 
Paper Trade Association; L. 1). Post, 
publisher of Paper Mill; Walter J. Ray- 
bold, president American Paper and 
Pirip Association; George W. Sisson, 
Jr., Racquette River Pa^XT Ck).; E. C. 
Spear, Cheney Bigelow Wire Works; 
Tom Walden, editor of U. S. Paper 
^faker; Qeorge E. Williamson, presi¬ 
dent Technical AsBociation, Pulp and 
Paper Industry; Louis E. Wise, N. Y. 
State College of Forestry; Fred W. 
Payne and Charles J'. Roth, managera. 
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Calcium Arsenate Supply 
Adequate 

Federal Inquiry Believed to Have Es- 
tabluihed Absence of Corner 
in Arsenic 

• 

Ample calcium arsenate will be 
available by the time it is needed for 
use in boll weevil control next summer. 
This is understood to be the finding of 
the representatives of the interested 
bureaus who made an intensive study 
of the situation in response to a Con¬ 
gressional resolution. The report prob¬ 
ably will go to Congress before the end 
of January. 

The shortage of calcium arsenate in 
lf)22 resulted in the loss of cotton which 
tould hate been marketed for .sums 
variously estimated from $5,000,000 to 
$100,000,000. As a result there is 
strong pressure on the federal bureaus 
concerned with the production, use ami 
manufacture of arsenic and its com¬ 
pounds. An effort will ta* made to pre¬ 
vent a recurrence of such a shortage. 
The studie.s which have been made by 
the government’s speciall.sts indicate 
that unusual ((unbinations of i-irium- 
stances prevented a correct estimate of 
the 1922 “demand for the poisons of 
which arsenic is the bast*. 

SlIonTAUK ni’L TO SliPeivV AMI Demam) 

• 

I’here is no tendency to nttaeli blame 
to the manufacturers of these products, 
'i’here is no evidence that there was any 
conceiv'd efforl to advance prices. The 
fact that the 1921 demand for these 
mateiials waff abnormally small left 
larg(‘ stocks at the close of that year. 
With these stocks on hand, producers 
naturally did not enter into large out¬ 
put for 1922. Their failure to make 
contracts caused the price to slump to 
the point where it no longer was profit¬ 
able for the smelters to refine their 
gray arsenic. The demand which wiped 
out the stocks came suddenly, with the 
•I’esult that production could not be 
brought quickly to the point necessary 
to supply the demand. It is believed 
that conclusions along these lines will 
be laid before Ckmgress. It is prob¬ 
able that the prediction will be made 
that ample supplies of calcium arse¬ 
nate, lead arsenate and paris green will 
be available to the cotton, fruit and 
truck growers, respectively, in time for 
their 1923*crops. 


CountervailiiiK Duties Fixed for 
Canadian Chemical Imports 

The Treasury Department has de¬ 
clared c#untervailin(r duties on several 
chemicals when imported from Canada, 
to equalize the difference between the 
rates named in the new United States 
tariff and the correspondinK duties 
imposed by the Canadian tariff on im¬ 
ports from this country. These rates 
are: calcium acetate, crude; calcium 
nitrate, cyanamide or lime nitrogen, 
171 per cent ad valorem, unless they 
are to be used as fertilizers, when they 
are entitled to Atry at 10 per cent ad 
valorem. 


II. S. Sulphur Producers Make 
Bid for Export Trade 

That the sulphur producers of the 
United States intend to become even a 
greater factor in the world market is 
indicated by the formation of the Sul¬ 
phur Export t\)rporation. The Union 
Sulphur Co., the Freeport Sulphur Co, 
and the Texas Gulf Sulphur Co. are 
members of the association, as are the 
followinp- individuals; Henry Whiton, 


Clarence A. Snider, Eric P, Swenson, 

S. Magnus Swenson, Walter H. Ald¬ 
ridge and Wilbur Judson. Mr. Snider 
is president of the corporation, S. Mag¬ 
nus Swenson is vice-president, James 

T. Kilbrcth .secretary, and Charles W. 
Kcmmicr treasurer. All of the indi¬ 
viduals mentioned re.>dde in New York. 

Sulphur to the extent of $30,000,000 
was .shipped from American mines in 
1920. During that year the exports of 
sulphur were valued at $h,994,360. 








Personal 




Prof. E. C. Hinuuam, Lafayette 
t'ollege, has been elected chairman of 
the I.ehigh Valley (Pii.) section of the 
American Chemical Society, Allentown. 
Dr. C. WitmEb has hecn elected vice- 
chairman; 111'. A. BoGtiE secretary and 
trea.surcr; and John T. flTTLK coun¬ 
cilor. 

C. I,. BKypEN spoke on “Kilters and 
Filtration” at the Cayley Chemical 
Laboratory of Lafayettx' (hillcgc. 
Doc. 14. 

W. 1). (’oi.i.iN.s spoke before a joint 
meeting of Committee C 7 of the 
A.S.T.M. and Philadelphia section of 
the American Chemical Society on 
Nov. 17." His topic was “Hardnes.s of 
Large Public Water Supplies in the 
United State.s." 

ClIAItl.K.S ( CONCANNON, acting 
chief, chemical division. Bureau of 
Foreign and Domestic Commerce, 
Washington, D. C,, was in New York 
City conferring with representatives of 
the cheinii'ul industry during the week 
of l.)ei'. 2 . 0 . 

Dr. EiiWAKP ('. Ehanklin, professor 
of organii chemistry of Leland Stan¬ 
ford .lunior University, has been 
cdecled president of the American 
Chemical .Society, succeeding Dr. Ed¬ 
gar h’. Smith, of the. University of 
Pennsylvania. 

E. B. Germain has been elected 
president of the Dunlop Tire & Rubber 
Gorporation of America, with local 
plant on the River Road, Buffalo, 
N. Y. 

"Tlr. Arthiir A. Hamehskiulac. ha.s 
been elected president of the Research 
tlorporation, vice Elon H. Hooker, re¬ 
signed. 

G. tlENsi.AUBH, of the B. E. Goodrich 
Go., addressed the Cleveland section of 
the American Chemical Society, Dec. 
27, on “The Rubber Plantation Indus¬ 
try in the Far East and the Prepara¬ 
tion of Rubber.” 

Clarence W. Potteioer, of Reading, 
Pa., formerly city chemist and assis¬ 
tant engineer in the State Department 
of Health, engineering division, has 
been appointed secretary of the State 
Engineering Board, Harrisburg. 

Richard Penfielu, formerly chief 
engineer in the research department of 
The Barrett Co., hae recently joined 
the engineering force of the Grasselli 
Chemical Co. at Cleveland. 

‘ " IT, preeident of the 


^I'cilh Amboy Tile Works, Inc., Perth 
Amboy, N. ,L. ha.s been elected presi¬ 
dent ^ol (he local New Jersey Clay 
Miners' &: Manufacturers’ Association. 

Prof. The SvaniBRc;, of the Uni¬ 
versity ol LIp.sala, will be in residence 
at the Utiiversity of Wiseonsin from 
hob. 1 to Aug. h, I92.'l He will give a 
course of lectures o'!! the general theory 
o^ colloids and will direct the experi¬ 
mental researches of graduate stu¬ 
dents. 

Gwirt.e II. Tabbh, Jr., has resigned 
as president of the Sinclair Crude Oil 
Purcha.sing Go., I’hiladelphia, Pa., to 
take active charge of the new oil re- 
tincry now in course of construction at 
Marcus Hook, Pa., for the parent or¬ 
ganization, the ,Sinclair Refining Co. 

John Morris Weiss, until recently 
director of development of The Barrett 
Co., and Charijh Raymond Downs, for¬ 
merly chief chemist of The Barrett Co. 
and more recently engaged in special 
plant development work at the Buffalo 
plant of the National Aniline & Chemi¬ 
cal Go., have formed a partnership as 
consulting chemists and chemical engi¬ 
neers under the name of Weiss & 
Downs. They have taken an office in 
the Chemists’ Building, 60 East 41sl 
.St., New York City, and will shortly 
have laboratory faeilities available 
there. Both of them are known for 
their inventions in the fields of coal- 
tar products, synthetic organic chemi¬ 
cals and catalysis. Recently they re¬ 
ceived an award of the Howard N. 
Potts gold medal from the Franklin 
Institute for the production of maleic 
acid hy the catalytic oxidation of ben¬ 
zene. 




Obituaiy 




Hhihert H. Hewitt, founder and 
presid*it of the Hewitt Rubber Co., 
Buffalo, N. Y.,*died at his home Dec. 19, 
aged 67* years. 

Fred A. Marsh, general purchasing 
agent of the Link-Belt Co.; died DR. 11, 
at the age of 52, at his home in Chi¬ 
cago. Mr. Marsh was a member of 
the Link-Belt organization for over 38 
years and was one of the organisers of 
the Purchasing Agents Assodatkm of 
Chicago, serving as Hs first president. 
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Market Conditions 


In Chemicdl Mettillurgical and Allied Industries < 

A Siirv(/y of rlic* Kcoiioiiiic and CoitiMicrcial I'.ii rors J'liar InfliK-ncc Trade in Chemicals and Related Commodities 
Prevailiii); Prices and Market Letters From Principal Industrial Centers 



Business Conditions in 1922 and the 
New Year’s Prospects 

Volume of Produrfion During the Tasl Haw Been Satisfarfory, 

Ahhouj;:h Not Always l*rofital»lc Outlook for 192.'> Is for (irfaU'r 
Stabilitv and ( r.nlinued Activity 

1 0()KI.\(; BACK ovt'i liiHli, tl^f IT' lion and sled industry incrcasf'd its 
vH'wci cannot hd|> hut lie iinprcsycd < ulpiil I'r'oin (10 to 70 pci cent over 
tiy the snhstaiitial paiio winch iiav<' i,(jn In mils metals from M) to Pa per 
hern rnatle in tiu- yeun-al liiisiness situ cnil, p('trolt,‘iini Ih per cent, coke 10 
at ion. )'’ollowin^ the dia.tir ddlalion jin if'iit. paper 120 to dO per eenl. rub 
of 1020 and the snhse<inent depression. I'cr 10 per cent, automol)iles hO per 
it was nee(‘ssa»'y Btr liunness ti> underpi. ceiii, liiiildinj,’ construction aO per cent, 
many I'undaniental madjusinients. .Ar’.l lunihei .hs per c(‘ni, lirndv oO poi (cnt. 


“Chem. & Met,” Weighted 
Index of Chemical Prices 


mil loi mi.'M I 


ThiB week 

I.USi 

.lariuat>, I'ljr 
.J.imiai \. 1 'I j 1 
Jmiu.arv, 1 H jn 
Apiil. IPIS fliip.li 
April, mill ( low ) 
'riut .sliaip 

nulr-X I I- 


I . . 171 ..S 0 

. Its:!:. 
111 
1H1 

. no 

icr injhis week's 
11 1 ihiiOi nil' cliicnv 


lo tic I e.« III 111 *' [iiKo of <oitonsi‘«(l 
uil ami liioHhitm |io\\(l«'i -iwo of itif 
rjiosi Impr.i 1 ;inI < oiiinKMliiic.s tm tho 
list Sl)pliM\ lo\M-r pi i< cs WLVt' nottal 
I’oi ' <‘1 iM* and ciii ic ,icid 


it vvaiMhese (dianpes that ciiaracttoized 
t!i2I and Ihi* eaily pait of tlie > ca i 
just jiassed Bill as tlit* ."locks of lau 
materials ami rmislnTl pioducis wlin-h 
had jiiled up dunnp- 1021 hcKan to ui'' 
afipear wiUi (he Ill'll aiipioacli ef hii.'i- 
nesH revival, a veiy iim’i.-dent deniaod 
for [irodmtion wa- deteloped At liisl 
alfectine onl\ the 


alfectine onl\ the 
more ham imiU" 
tries, tlim doiiiami ' > 

p:radual!y spread '' \ | ^ | 1 

until it. art'eded • \ ' 

practically every ii \ i A v 

line of hu^mesN \ , : / \ 

KurLhermoi e. since y ' i ^ 

this manufacture yf 

was alnnmt eiitireC I \ . 

for curieiil con ! I 

sumption, it may , ! ' 1 i I 

well he (‘X)ii'ct<‘d ' ! I I M ' 

that lh(‘ increased •, : : , | 1 ! i . 

])rodiicti\e adivit'. , : ' | ! ! { ! | 

will continue on ' ; [ i ' I 1 ■ 

into the neW' yt'ar. i > ^ s a no m 

The improvomeiii 

during 1'022 \va ' 

1 . . fii: i Ai'.i 

made in (tie lace 

of labor (roiihli'v of 

uniireeedt'nled seventy, (d a tliscoura.u 

injr lack of favorable developnu'iit s 

abroad and of a serious maladjustment 
of commodity prices Unit drasticalls 
curtailed the huyine powtO' of the eoun 
try. With these niislades lar^;elv re 
moved, liowevei. and a lomparalixe 
stability attaineii both in produelion 
and dislriluition, llu‘ new year hrniys 


ccineni If, pci cent, leal iu'i 20 percent, was 1 17 . 0 , the h nriiest in nearly 2 years, 
■iicai -la per eenl. and meats about 5 The leather indev was lUO.S,coineident 
pel rent Ayi iciiIt 11 ral leceipls wen- with the prreatesl activity since the mid- 
iii 'roiK'ia! iiifrher than in tP2l. The dieof lOlP. Witii the lower prices for 
oid\ dei lines of outstandino nniiortann- hides and tiie relatively .stable leather 
vm u 7 per (-('lit in hilnnnnous eoai and iiiarkel, tlie tanner’s inarpin of ^rolit 
ii pi'i' cent in antiiracili' has lieen niati‘i'iail\' unproved. 

The adjusteil index foi the volume of Kmploynient comlitions, perhaps bet- 

/\^ ^ i ■ ■ ' ' ^ i ' ! : ' ' ! factor, indicate the 

I \' ' i ■ ' ■ ■ ■ ‘ I 1 ' ' i i : i I ' i ' \ <-‘hani^e in industry 

J • ^ ■ I ' ''Mi''' ' 'I I i ' ' ‘ ‘-^^iH-e the he/jfinninjf 

■ i ! ' ^ i ! ' ' ' i ! ! ■ ' I . , U; ^ trans- 

' , ' , I i ! \i j 1 ! i . ' : ' ^ ' i ' ' b formation fro m 

’ ' ! ! ! A : i ; i ; ■ i ■ : i ' 1 * widespread unem- 

J ! ! ! . . \ ' ■ - ^ - A i . - M i , i ployment to an 

, ^ j j ^ I ' ' ' ' ' M ' / ; I ! I i ! acute labor short- 

' ' i i ■ ' ^ ; V ' ' ' — * i"'i ‘ j ■ tablishments that 

; ! j ' i . . g r \ '■ ■ I M r M' report the volume' 

; ! M ! I ! ’ their employ- 

i , ■ ^ LL> - ^ ' '' ' M ment to the De- 

ic 1 c A '• o 7 a o V, 11 u> i ’ 3 -i ■. t, 7 0 n i(,‘n i.> i a 3 4 u y~o partinent of Labor 

'''‘'t: are among 43 man- 

sTi:i' imulX ov 'I'lii-: voi.r.Mi: of MAM FAOTor.K u actunng indus- 

oF iiASK' ooMMoorriics tne.s^ and employ 

1 , 55 ( 5,537 persons. 

inaiuilactiue, whu ti is cmnpibsl montli!,\ Kor each month sinc<‘ August there 
liy llu'Harvard Kcoiunnic Service, stood has been an inciease over Jhe preced- 
.it !>1) 7 fm O.-tolxT, lb22, an increa.se of ing month. In Novi'inlier increases in 


' I,- 1 C A ^ '• o 7 O o VI 11 u: I 3 -1 S () 7 0 n 10 11 1 ." I C 3 A O O ; h □ 10 

I'jco r3:i i-i^- 

nnt>VTl.nhl' 4 }‘i/ Iltirv(t’4 

sTi:i' imulX of 'I'lii-: vfU.FMi: oii' MA.\rFAFTi;rvF 
OF IIASK' ooMMonrriics 

m.Tiuilactme, whu ti is cmnpibsl numtld.s Kor each month 
liy llu' Harvard Kcoiunnic Service, stood has been an inci 


'• 7. over September ami the highest 
point reactied since Si'ptember. H)20. 
i’iiis rise in the general iiule.x, it was 
pointed out, was dno primarily to an 
IK rea.se among the imlustries jiroduc 
ing basic commodities. Thus the Har- 


ihe toUiI numbi'r of employees were 
.simwrt* in 31 of the 43 industries. In 
the 42 establishments that produce 
chemicals there was a gain of 3.5 
jier cent in the number of em- 
ployt'cs and of 1.7 per cent in the 


with it every prospi’et for furthei’ im¬ 
provement both O'" regai'ls volume ol 
business and tlie margin of prolit in its 
operation^ 

IaOMK ('oMi’AKisoNS With 1‘.>21 

Broduction of manufactured eom- 
TtioditieB in 11122 was about 50 jit'c cent 
greater than in 1021, according Ui tig- 
urea compiled by the Department of 
Commerce. Textil® mills were about 20 
jHjr cent tnore active thai) in 1021, the 


vard inde.v of basic commodities, which 
IS shown in Fig. 1, rose from 97.3 in 
September to 102.8 in October, the 
highi'.st iigure reached since June, 1920. 
'fhe prediction is made that further 
expansion is to he expected during the 
lir.st half of 1923. 

It is interesting to note that textiles 
and leather, two industries that are 
nurobt*red among the largest consumers 
of chemicals, are now showing reotord 
activity. Thus for textiles the index 


iunount of the jiayroll. Among other 
( hem (t-'J/e/. industries to show gains 
are the following: Glass 5.7 per cent 
in numbei' and 8.6 per cent in amount, 
iron and steel 2.4 and 8.0 per cent, 
leather 2.8 and 3.8 per cent, pulp and 
paper 1.1 and 1.0 per cent and petro¬ 
leum 3.4 ^nd —5.2 per cent (a de¬ 
crease). 

Wholesale prices have made a grad¬ 
ual rise in 1922 and the index number 
of the Department of Labor is over 10 
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per cent greater than a year a({o. Farm 
tiroducts and metals had the greatest 
relative gains. The index numbers of 
Dun's and Bnidstrert’s showed larger 
increases dilring the year, the former 
ri.sing 11! per cent and the latter 21 
per cent. • 

An increase during November from 
154 to 156 in the "all commodities'’ in¬ 
dex of the Bureau of Labor Statistics 
brings this figure to the highest level 
since February, 1921, as will be noted 
in the accompanying chart tFig. 2). 
This price curve has shown a tendency 
to flatten out in recent nionth.s and it 
is this apparent sl^ibility that has most 
favorably affected business. 

^ CiiEMR'Ai, Pricks 

Ch(‘nnca1 prices, on the olh(‘r hanh. 
have followed a somewhat less regular 
course. After paralleling the general 
curve in its precipitous drop during the 
first f) montlvs of 11)21, the Cheni A'- 
Mi t. weighti'd irulex of chemical prices 
showed a reaction to fairly high levels 
until October. Another slump, however, 
which reached its low point in Kehru- 
ary. 11)22, brought* the index number 
down almost to the previous low point 
m May, li)21. 

From Jatiuary until June of the jnes- 
ent year tlu're was a rajnd improve 
ment, but this was directly followed by 
a dccl^m duidng the sumn)(*r months of 
over It) points. 'I'hc greatiu’ industrial 
tictivity that began in Octolier and to 
some extent the pa>sagc of the new 
tariff (' Se))t. 21 havi' been ]argcl\ re- 
sponsihlo .or the .shaip advance^ that 
have n suU(‘d iT*an incrt'a'vc of ]7|)omls 
isincc Oct. 1. The trend is clearly shown 
in Fig. 2. in which chemical jirices are 
conijiared witli tlmse of all commodities. 



m • mz 

Vir,. 2- TUI-: TU1-;NI> ok WUOI^IOS.ALK yuiril.s I.\ 1921 and 


The Chemical and Allied Markets in 1922 

Higher Priees and a More Stable Market Are the I'Valures of a Review 
of the Year’s Aclivity Among the Sellers of (’hfemieals 
and Related Materials 

A r THK (TiOSK of 11)22 the entire advanced to $1.22 in Hecember. This 
chemical list, witli tlie exception of advance alVected all acetaU-s and most 
a few commodities of minor imjiorlance, of the solvents, (bilcium acetate ad- 
weje at much higher levels than at t fie vanced from |ier 100 Ih, to $2.50. 

beginning of the year. Although hnsi- Formaldehyde, (pioted at lOic. in Janu- 
ness in gibieral was not up to the ex- ary, was sti'adily advanced to lOc. per 
pectatioiis of most of the jiroducei s, tlie lb. in l)(‘ce?nl)er. Fusid oil showed a 
market was more slaiiiiized and prices gain of $I ikm’ gal. for the year. Frices 
tliroughoul were well .sustained. • opened at $2.50 and closed at $2.50 per 

The most important features of the gal. Amyl acetate was also advanced 
>'ear were the sharp advance of all trom $2 ]ier gal. to $2.80. (ilacial 
wood chemicals and .solvents and the acetic acid showed a gain of 2c. per lb. 
rise in insecticide pric<'s. Methanol, for the year. All other grades were 
<]U()ted at ♦)]('. per gal. in January, was advanced on the ';ame basis. 
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Contract Prices for Bleach are Advanced by the 
Principal Producers 

lli)lit)ays and Inventory Period, However, Are Responsible for a General 
l,ack of Buying Interest in the New York Chemical Market 


Aisfiiic WHS tin* most oulstainlin^j 
Minjcle commodity ttf the entire list, 
Prices showed very little chanj.re tlurinj: 
thi‘ first 6 months, hut September ini 
ptirtat ions were unusually small and thi* 
ilemand from the agricultural industry 
increased comsidorahly Domestic pm 
ducf'rs tried harll to kecj) prices within 
the reacti of consumers, but speculatnc 
interests advanced f|uotalions to HW 
per lit Tli<‘re setous to he very litth 
relief in sijiht and hi^jher firices ;irr 
<iuile probable foi Ht2d. Leatl arsenatt 
was ailvanccd in symjiafhy with the 
arsenic scarcMy and f)i ice.s showed a 
L'.ain of Me per ih, .laniiary linure^ wcic 
artiund ltn p<‘i Ih. They declini'd fu 
D)C in rluly and closetl tlie yeai at Ltlt 
])er Ih Prussiates shnwetl a vlrone 
lenilency, esjieciaily in the pnta-'h 
^jrou|). Yellow prussiale of potash wa' 
quoted at 24c in January and ctnitiiM 
ally advanced to .'IMc pi-r Ih. Kt'fi pru*' 
siate oiiened tin* year at 'Uh. pci Il> 
and rose to ‘♦2c. ))er Ih. at the closi 
The alkali market loi cxpojt wor a 
complete disappointment to prodiaao'- 
The only relief was tlie \cry active de 
mand fordomesta consunipt ion. Alkali 
prices showed little vaiiaiice foi the 
>ear, with January tinuics at $.‘{ 2r) pei 
H)0 Ih. and Di*cendHM pra-cs at oO 
for caustic soda Soda asli held at $1 7h 
per H)0 Ih. t liroutihout Hlcachinp 
powder became quite active dunnp, the 
past 2 moMllis and producers reiior-tr.l 
a heavily sold up niarkiJ at the work-. 
Prices arc due for a rise early in P>2‘>, 
in vii'W of the strong demnm! and the 
pronounced scarcity 


T IIK clieniical market in New York 
t 'itv diirini; the past week has li(‘en 
qii'tc inactive, du(‘ to the intervening 
holaiays and the inventory perioii. Pro¬ 
ducer-- of hleacliin^j powdi-r. how(‘V(“i', 
.ninoiinccd an advance for coiilracts 
and fiitiiir shipments and riqiorted a 
vi'Il sold up comtilion at the works 
ScMttid liands have not sliown an eayei 
lie-irc to dispose of any -.locdis arid 
hiiycrs liave found sonu- dit1iculf\ in 
lo( at inu r ound (luaiitit res Mamifm 
MiPi- ot alkalis and hea\’\ acids u- 
poi'i<*d a salisfa< tony \'oluiiic o*' lon- 
Mact hu'-iiicss for lll2d and wm-c {piite 
r>pl mustK reyar dinj; hiisincs'- < ondi- 
iioii- for the iievs yeai .Ar-enic sldl 
M’inains the hnyht .spot of the market, 
uitli spot sufiplies praetrcalls ('Xliml 
hoi maidehydt* prices aie hemp well sus¬ 
tained at recent levels Prussiates have 
• liown a tendency to ease off and both 
till' potash anil soda were fra<d lonally 
h'Wer ihiruirn chlor-idc, (aiiista ])ofash, 
pet manpanatc of jiotash aiul {opnci 
'-ulphati- were somewhat hraii''! at 
-liyhlls hiyhc) I cvels 

lliun Scots ok riii'; iVlA,HhK'i 

Spot transaction'' were 
quite scar<c due to tire limited stocks 
I'ditiiri's were (juoted at irifaijhic per ih. 
Jamiarv delivery The yeneral ranyc. 


however, was around 16(®16H’. per lb, 

nU'nrhi/if/ /hoeder—Producers an¬ 
nounced an increase due to the strony 
demand and scarcity of stocks. Prices 
range around '$2 per 100 lb., f.o.b. 
works, laryi' drums, for futures and 
contracts. Spot (piotatiops were heard 
at $2.27 per 100 Ih., in large drums. 

C(}}i]n i Producers have ad¬ 

vanced (piotations Ic. per lb. for large 
crystals, due to the heavy demand for 
agricultural and ('\port pui’po.ses. Quo¬ 
tations ranee around $f)fd<$0.25 per 
UlO lb. 

('auNfic SikIh Itiiymg has slackened 
considerahiy foi spot requirements and 
the only husiix'ss consummated is for 
{•ontract over 102:! T’roducers quote 
futuri'-^ at .$ 2.00 [ler 100 lb., basis 00 
fier cent, f.o h works, curioHd lots. Kx 
port quotations range around SJ.oOfcC 
$■‘1.00 [HT- 100 lb sti^indard brand. 

FurnKtldchydc — Resale stocks have 
greatly diminislied and the best prici' 
lieard on s|h) 1 was lOc. pet Ih. Pro- 
ilucers tpiote carhrad lot.s at 16c. per lb. 
and les.sei quantities at 16ic. The de¬ 
mand contuiucs (|uite active. , 

PriiSNKitt or Sadu- Demand has 
eased olt considerahiy arul pia’ces were 
(juoted liowii to 10c. per Ih. on spot. 
Some strcssisl lots were heard as low 
'IS IHtc 
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Lb 

4(1 


41 


3H 

38 

37 

3b 

36 


32 


32 

32 



Dinitrophenol 

Lb 

IH 


^5 


H 

33 

33 

33 

33 


32 


32 




1 IiphenvlAmine 

Lb 

hi) 


hO 


51 

51 

51 

51 

55 


54 


54 




^^aphthHleDe, fleke 

l.b 

07 


Oh; 


Of.; 

06i 

Obi 

Ob) 

06) 


06'. 





Vaphthnlene, l>nll 

NiLrnbnnBeiie 

Lb 

Lb 

08 

10' 


07-j 

10 


08 

10 

08 

10 

08 

10 

08 

10 

07) 


07) 

10 


07'. 

07) 

06) 

06) 

1 irtho-nitro-tiiUirne 

!.l> 

1 


1 5 


12 

12 

12 

10 



10 






r/ifA-phenvleneiiutnme 

l.b 

1 60 

1 

55 

1 

50 

1 50 

I 55 

1 55 

t 55 

•i 

55 


55 




ParA-emidophenoI, hnee 

l.b 

1 r> 

1 

25 

i 

25 

I 25 

1 25 

1 25 

1 30 

1 

.20 

1 

20 




Para-amtdopheno], lU'I 

Lh 

1 45 

i 

55 

1 

30 

1 30 

1 30 

1 30 

I 35 

1 

25 






PttrA-iliohkvbenicnr 

l.b 

Ih 


17 


15 

15 

13; 

17 

17 


17 






Pftriknitramiiiue 

Lb 

77 


77 


75 

75 

.75 

73 

72 


72 


72 




Phenol, IkS 1*. 

Lb 

t R 


12 


II'/ 

I2i 

. M 

M 

15 


23 


35 




Rienremol, lech 

Lb 

i 45 


30 

1 

10 

1 30 

1 30 

1 30 

1 30 

1 

50 

1 

50 




rnluUiuie, mixed 

l.b 

12 


32 


32 

30 

.30 

30 

30 


30 


30 

30 

.30 

.30 

I'UK 

■K.S 

f’llINbTI’ 

■\l. 

\ K(i 

;i:T' 

iHLr: 

OILS 135 

MONTHS, JANK 

\HV DKCK.MMEU, 

1922 




Cftttor oil, AA. in tihin 

I'k 

to II’ 

JO 

IP 

»o 

"i 

JO 11) 

$0 12 

JO 12 

SO 12 

JO 

n 

JO 

12) 

JO 12) 

JO 12) 

JO.124 

CUa* wooil oil, in hbls 

Cooonut oiliS'eylon arede m hbb 
0^ ^11. «ru(Je. in hi)!'* 

LIT. 

l.b. 

Lb. 

' M 

0" 

OB' 


141 

OBJ 

OB’ 


Ml 

01 

11 

n; 

08; 

11 

I3t 

08> 

II) 

131 

08) 

Hi 

Hi 

08) 

II 


•l^i 

.08) 

-10) 


12) 

081 

10 

(2i 

08 i 
09 

•12) 

08 

.09 

■ iJi 
.08! 
.10! 

OoIio&mM oil. crude (itnk nir« 












f.o.b. mill .. 

CoUotMMd nil, aummer vello« 

l.b 

l.b 

07 

()«) 


OB^ 

09; 


. 10 
h; 

09; 

12 

ID 

12 

10 

. II* 

09) 

11 


:?S! 


071 

.071 

"oi 

.09 

Lhm<doil.r»w. in bbl, domeetir 

Gal 

70 


83 


81 

84 

87 

82 

89 


.87 


.88 




PoImoU.Uto* 

Pooaut oil. orude, unk c*ni, f <> b. 

Lb. 

OK 


OB 


.08 

071 

071 

.07i 

07 


.06!‘ 


.06; 

07 

.07) 

.07{ 

BlOl. 

Lb 

07; 


OBt 


10 

09 > 

. iO 

. 10 

.094 


09) 


08) 

.08! 

to 

. 12 

Knpeoeed nil, r«fined. in bbla.. ... 

M.w* hean nil in hhle V* A 

Lb 

8J1 


B4 


85 

.84 

.83 

.84 

.82 


82 


??» 

^7* 

77 

.79 

r.b 

OB' 


no 


in) 

ml 

in 


11 


111 
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Coal-Tar Products and Vef^eiable 
Oils in 1922 

The coal-tar productH market has 
shown practfically the same features as 
the chemical market. All basic com¬ 
modities, su(Ji as benzol, cresylic acid, 
phenol and toluol, have shown excep¬ 
tional strength and materially affected 
the otherwise quiet intermediate mar¬ 
ket. Although producers of crudes have 
not advanced prices to any noticeable 
extent, a prcmounced scarcity has (‘x- 
isted throughout the year at the works 
and second tiarids have demanded a 
premium on any s^ot material, (’resylic 
acid is quoted at 60e. per gal. for fu 
lure delivery. Resale material, on the 
nther hand^ has brought as high as $1 
per lb. Aniline oil and beta naphthol 
have completely recovered from tlani 
recent slump and producers have re¬ 
ported a satisfactory volume of busuies.s 
during the past 2 months, i^henol was 
(juoted at ]‘2c* per Ih. during the (airly 
part of the year and steadily advanced 
to lUc. per Ih at the close. Producers 
reported a completely sold up market 
at the work.'s sinct' .August and \cry 
little relief s^umis to be in glil f'>i the 
early part of 

C’ondilioiis 111 th(‘ market during 1k(‘ 
last quarte] seemed (lUiu* .san.-lai toi \ 
to h'adin^ dtuilcis. l*ric(‘s foi most 
comnioiiit le^ were at liigliei leveh at 
the cff»s(‘ of t h»‘ yeai ttian at an\ time 
•during l!t2‘2 Cotlonsred oil vva^s (jiaded 
at 7c. ixo lb in Januai^ and advaiued 
to he, H*i II) in l)e<(‘mhei .All iinl ca¬ 
tion-- point to a higluo maikel foi 11)2;’. 
!jnsc''d oil lec^irded a gain of 2(li pei 
gal. for llie year. I’rices early in Die 
year weie (]uofed at TOc. per gal ami 
gradually ad\anceil to 


The Other Side of the Ledger 

In a recent editorial in the Sdiuui's 
/»a.sfc< It ha'' been |>ointeil out that 
t\en ’ tile boom yeai of 1920 ma all 
corpoi-ative enterprises were successful. 
•In fact, a large proportion of them 
showed no net income at all, according 
to the incmne tax stal sties which have 
just been published by the Treasury 
Department. Ten thousand firms were 
"in the red.” Of the corporations (iro- 
ducing chemieal and allied products. 47 
per cent showed no income. This pro¬ 
portion was exceetied by only tw'o in¬ 
dustries—pamely, mining and quarry¬ 
ing, with t)0 per cent, and rubber, and 
rubber goods with .">8 per cent. 

‘The proportion of corporations^show- 
ing TK> net income for the* year 1920 

follows: ^ 

InduBtry I*ei (N'ot 

MlninK tA\<\ quarrying. 19) 

Rubb(?r and rubber poods. 58 

I'hemlcal and allied products. -17 

Textiles and products., 45 

l*’ood products, liquor and tobacco. 4 5 

liCatJier and products. I.t 

TranaportJitlon and oUior publltcutil- 

iticH . . . 

Trade . 34 

Metal and metal products. 33 

I’ubllc service, professional amuse- 

menU. hoteiB, etc. 32 

Finance, banking and tnsuranoe... 80 

< onstructlon . 30 • 

Stone, clay and plass. 37 

Lumber and wood products. 27 

I’rintinp and punishing . 21 

taper, pulp and products. 20 


Steel Market Ends Year 
in Good Condition 

Price Situation Better Than Waa 
Expected a Few Months Ago— 
Mills Sustaining Production 

Pittsburgh, Dec. 29, 1922. 
While it would be extravagant to say 
that the steel market is ending the year 
in a blaze of glory, it is ending it much 
better than was expef'tod. An out¬ 
standing feature of the gcmeral condi¬ 
tion, indeed, is that a rather large 
volume of l)U.siness i.s being put through 
with a minimum of excitement. Orders 
are plaeed smoothly and easily, one mill 
or another being abb* to arrange the 
(Jelivio'v desired provided the buyer e- 
willing to pay the full market pi'ice 
The business that fails to go through 
IS the business the l)uyer expects to 
place* at a price coneession. The market 
presents a strong contra.st with that of 
1h(‘ summer and early autumn in that 
exeitonient is lacking, but th(* volume 
of tonnage is not to be judged by such 
aj)})(‘arances The milU are quietly 
filling up. Some will soon be completely 
filled foi first (luarter, while others, 
which 2 months ago seemed likely to 
be unable to maintain production even 
to the end of th(' year, are now in com¬ 
fortable j)osit!on and with several weeks 
of full ofieration already assured 
The niaik('l is in much better con 
dition than was expected a month or 
two months ago It is more or les^ 
customary for buyers to ask mills to 
discontinue or decrease shipments in 
December, to lighten the work of in¬ 
ventory taking, but no such disposition 
has beem exhibited this year. Only in 
very occasional instances have mill' 
decreased jiroduction in the past month, 
although there are some cases of ih* 
partments being closed for repairs. 

Pku’k Situation Strong 
The })rice situation is correspondingly 
strong and is belter than was expected. 
Bars, shapes and plates were expected 
by many observers to he lower by this 
time, even 1.7r>c. having been mentioned 
a couple of months ago as a possibility, 
Instead, the regular 2c. price is mon* 
strictly observed than was tbc case in 
November. The market may indeed be 
described as firm at that level. Some 
large consumers have been expecting 
a concession on their fir.st quarter re 
(juirements, but have been offered 
nothing outside of the regular price, 
and it is now hinted they may not 
receive full supplie.s if they delay fur¬ 
ther in placing their commitments. 

In the sheet market the reports cur¬ 
rent 3 weeks ago of two or three mills 
making slight concessions from the 
regular price have disappeared. The 
market seems to be very firm on the 
basis of 3.35c., for common black, with 
galvanized at 4.3r)e. and blue annealed 
at 2.50c. The announcement of the 
Brier Hill Steel Co. of an advance in 
its price from 3.36c. to 3.60c. is now, 
however, taken seriously by other 
skiers. Incidentally, arrangements 
have been practically concluded whereby 


the A'uurigsluwn Sheet & Tube Co. will 
absorb this interest. Special finish 
sheets have been in particular demand, 
and of all the sheet mills, those that 
make special ffni.sh sheet mills have 
the larger order books. According to 
delivery and other conditions automobile 
sheets arc bringing 4.70c., 4.85c. and 5c. 

■ Tin plate is moving in a ifloderate 
way. with little contracting for the half 
year but with heavy buying in specific 
orders for the early months. The regu¬ 
lar price of $4.75 is being generally 
observed. Many independent producers 
had expected the Steel Corporation to 
make an advance in naming its prices 
for the new jieriod. l^redictions in the 
trade are that domestic consumption in 
1923 wdli he very large, stocks of canned 
goods being ijuiU* moderate. On the 
whole, (loniestie consumption in the past 
y(^ai- wa.s jirobably well ahead of that 
in an.\* previous year. Production was 
about 1,400,000 gross tons, against 
1,.M2,000 tons in the record year, 1917, 
but exports were much lighter. 

Demand for tphuiar good.s continues 
lieavy. Th(‘ open lyeather has helped 
building ojierations as well as work in 
tlrt- oil lields. The National Tube Co. 
has most of its finishing departments 
closed this w(H‘k for neces.sary repairs, 
but is niamUining st{*el production a.-; 
far as jiossible. It has just purchased 
10,000 tons of be.ssenier billets from a 
Pittsburgh independent at $3GT)0 Pitts¬ 
burgh, the regular market, to supple¬ 
ment Its regular supplies in making 
l)utt weld pipe 

Demand for wire products continues 
lieavy, with some producers sold as far 
ahead as they usually care to sell. 
Prices arc linn on the basis of 2.4.5c. 
for ])la!n wire and $2.70 for nails. 

CoKR AND Pig Iron 

i'liumirv pig iron at valley furnace 
lias advanced anothei' dollar a t»n, 
being firm now at $27 furnace, whiles 
the iii-st (juarter buying movement, 
early in December, was at $25. There 
was more iron bought on that move¬ 
ment than furnaces expected to sell 
when they made the price offer. All 
producers of foundry iron seem to be 
in comfortable position as to sales, 
whi some are probably not in com- 
fortuble position as to coke supplies, 
since the advancing market of the past 
fortnight, due to purchasers for domes¬ 
tic consumption, has produced prices 
quite out of line with pig iron prices. 
Basic iron has not responded to the 
general stiffening tendency to any great 
extent, probably because there are sev¬ 
eral .steel work.s willing to sell iron, 
but the market seems to be at about 
$25 valley, which compares with a few 
sales made recently at about $24.25. 
Bessenapr is quiet at $27.60. 

^ Buying of ' Connellaville coke by 
Eastern •distributers for di^eatic use 
has been lighter in the past weel^ sim¬ 
ply because there is no longer *Tniich 
coke to be picked up. Some domestic 
demand from the West has developed 
this week. The market is qaotebfe at 
$9@)$9.50, rather irrespective of grade, 
an advance of $2^0 to $3, from the 
recent miniqpum. 
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Current Prices in the New York Mark 

FOR CHEMICALS, OILS AND ALLIED PRODUCTS 



AUlK^j^'-h tho.so prirrs aro for th*‘ spo) maikrt m New York (’’jly. a spocaal effort has Iwen made to report the American 
manufacturer's (juotatjon.s wiieuevc/'availal/lc Jn many instances these are for materia) f.o.l). works or on a contract basis 
and t)u‘S(' prices are so desitrnated (^uotat mns nii imported and resale stocks are reixirted wdien of sufficient importance 
to liave a mateiial elfect on th(' market I'lnes (juoted in the.se columns a])j)ly to lar^^e quantities in original packages. 




General Chemicals 


ArrI If ;inli\ ill 111* . H i' , , clj Dins li > 
A*'* I'Di' ilruiiis ill 

Afiil. iD'Dlif, JH‘,. Giiir. ts, l(!(l D- 
•\ ( *'1 It , (C' , , l,:i( 11 I*., I (.(I Ih 

A* kI.'ii i.'ii, '>'>, t lu l<i'V • 
HID l!> 

|Im| ic. ( I ' s( iil%, l.;t| n |> III 

111 Jl II , |m iHilc r. I>al I > Is 111 

II, 

I'hidm.Hv, H, 

<,hlll>,hsh il, 

llviJliichl.iiD . IH.I. V , laiilvs 

11)1) II, 

11 \ ilrollin i| n , '/J', , < ni 1 mv ■. IS 
l.ni ti- . 44' , (M h , livl.l, 

I'in n 1,1 * II, 

J.iiitii. ti-.h , hflii, 

tuirirl- li. 

M.Jiniii iOii.r . eniK- Mil) II, 
Niiih . o, ,|.(], 
NIIri( , 4.' ,l< i' , c u Im<\ 111 

«•l.•Dlh 'll', l-nil, Inl 

( 'Xrlln . I I V .tl- 1, i| I I 1 M ' 

I ’Ih is| ,li' irii ,1)’ , I 11 I M I ^ n 1 

I’M'ii'liiln . |."■,,|,|,,,,l il )!, 

S ti|<llDI H , (>() J' . t , 111, I .,J 

Sllljiliui II Ml il' f I II :j|i I I, .| 

^ul|>ll'll II , Ml <li r I iiil- ■ Id 
Sl!i[lli 111 )< , Ml 1 |i f I IlDI;. I r ,1 

.. . i > 1' ).,ui. I-. tl, 

I';,HDD , -t, ( I, !,,|,, I- II, 


I'.'ll 1 .It H I 111)11 'I I I '1 1 ,l,\\ ,1 

l-i.n-ls II, 

'I HI I II l< . ||, 'IM' -,T II , |> III I I II , 

I'mu'si IH Iii I p>'uml 1,1 \\ I t II, 

Mh.iI,,.). I,l|l V l.liMIH, . l, il 

.VIcdIiuI. I III,) ,, r n * 

S|>|| in , I ,'1111 I- L-a! 

\l,-,lii,i, ini tl,\ I, ')'>< , , 1. ,M, I 1' il 

Mr, .. 'I/' , , I, ,!i, I t.,,l 

Alri,lH,i. .1, ID,I,in >1, IHS i-n,,,! 

Nil I |||i! 

.Alfnlliil, 'Irlifll III I il, I flK |i| III't 

Ni- '* *ral 

Atiiin, II In III I, Il I II, ininp. 

M'lin Is Ui 

* Allllli, Jml ilhli, llillip, K'l I 11 I, III 

/Miitn, I luiiDiH Iniiiit, pill i-)i, 
Miiirnls II, 

Alnuiinniii Niilpl,:ii > ■'•,ii. 

liin/s- I no II, 

AlMtniiii|,ii siilph.iii , i|,,ii In 

Inin 11. 

;\i|iia iiinii), ,|ii:i, ,li')r 

liriini'. II, 

A llllinDH 1 .lllllV ill I >U < HV 1 ill 

A IllIlH 'll) Dill I ,11 In,mill , pull 11 

.ll.Hk- 1), 

Alllllii'inillll lilt I it r I , rh 

flislx'- 11, 

Alii\ l.'iHi t :il, t< I I ill niji l!'il 

.\rsi-iiiH. liitr pi,ui! M.iinls It, 

\rNi'im', ii'il, jinwil , ki111 
ll.'iriillD INII liniml I'. li;u ; rU I, ,11 

M il iDiii I'liinrn II Imi 11 I tun 

U,triiiiii iln ill unis 11, 

M'krniDi III'I,ii, , 

Marnon siilpli'in , n i rl- li, 

niaiif liM , (lr\. , 1 II, 

Mlaiir li\<', I'ulp li.’ii 11 !s lull 

IUmh Iiiiii; p , I n b w ks. 

,lniii>s |;il|)|, 

lUrtifiiinv I'liv'ili'i, tinin, . 

rexnU- iOO il, 

llitrikx. Ii;»rr‘-lh U, 

l^roliillm, fuses ||, 

< 'a let nil) iieet ule, IvtiC.s t (ID |1> 

('itli'Uiiii I'tirliKif. linttii.s ih 

C'tili'iU'ii e li 1 D r I <) e, Ill-Ill, ^ 
tlruiiin Inn 

CkIciiiiii c Ii i r 11 ) e, ^'mii . 

llroiiis ft lb 

CulcUUO phl'i.phllt*-, IllntlD , 

hurltit* lb 

f’HIJlpllnr, OANI’f* lb 

(.'iirl>'<ri hiHiilplixie. (Iruitift lt> 

Cnrboii lefrHehlori'lf, tlrunis U» 

C li 11 1 k. prft'ip — 

ligbt, barrfix lb 


( IdjII jm I'lJ, - flnriK ,st le, 

Id \, b.'iin is II, 

( I, I i i |,l I nip i/nj" 1 1' il. 

iif',' Inirnl- II, 

f!,|,.,,,,,i Inini.l ixLnil.rs 11, 

< il], in,l' ) in till, ilruiiD lb 

( ,.i, I'l ,.>iil, t,,,in is lb 

( ' ' i"iii ! u I' '^l.- lui, 

t ■,|,|,i I . 'll i,i i,;ir, I, 11 n b II, 

'III,' 1 I I mil I, 11) iiiijs lb 

I -Iipi 1 Mll|il I I < <T\ sldls, 

biinl MOtb 

Cn m. ,,l 1 ,i I binrl' lb 

1 \ 11 im I Ml II I ,(’■ lb 

I 1 . un, ‘ ill. <l,.n,,ni,. f, el, 

l.unb • IMIlb 

I S ill. Iin|,,i' l( il, In !| . 

I'm- IIKlll. 

I e .,n: ‘ lit. I - I’ ..li im -II. , 

biinl iDbl), 

I ' li, i 1 ' I' ill Dill- Ib 

) M.i I .. HV , , 

ilMin, r;il 

I I 'iv I 'll I ' iti pnri l:ir < In 

, '1,1 , OJf , |nil< ; p,ll 

I m ni il'lr I.mIi 4(r . I,„rn I- H' 

I nil, I - 1 n;l. 1 ,, b mini ml Ion 
i i,Mi t I It'll ■ in p ,, , I n ,1 

n ''.'b III I ii'ii 

I n , t ,.H n ' ,liiun. ,1 

i n ■ I ml I null , (Initm idl 

I -1 , III,, I - sill. I ,, b M ks 

b.H loolb 

' .1 ,||'„ T ■ ,1; unpi liiit.s Mill 11. 

' 'M ' ' I mi , |i ill.. , \ini II, 

' I' I I I I (M , b M I III 11, , (il 11 in;- lb 

l■■|^',. ,, iiblimiit !l, 


(’■jillstir Ho*])), btisi*- GO',, . 

foiilrticl lOOIb. 

(-'jiiisiif Miiia, trdUiKi fitid 

Ihike, cioifriift.s MIO lb. 

r'mt.sfin Hiriin. KriHiiid itiid 
litike, Ic-nhIi MKlIh 

Si idiiiiii tieel iiii , \M,| ks, |,;ivs II' 

Siidiiini bln,II In 111 ill , b'lnels, lOOlI). 
Stidiiiiii bu'lirmnuii . e.isks lli 

Siidiiiiii lDMilpli:ili <iiiiei 

fake) t(iri 

Sodiiiiii liistilpfiiii , piiud , 

rsP.bainl- II, <. 

Sndmiii elil'iran , k< ts Ib 

SudiDiD ehliii nl, lull)’ f r,n 

SiidniiD ( .iiiiili , e.'i'-r- lb. 

SodniDi tlimi id, , Inin js 11) 

Sndiiiiii |i\ridsiilpiDfi , b.'iiii'l;- il, 

Siidiiini mil III , e.r-k- lb 

Si id 111 111 I'IT I Mill , [II ,ud , (■;!» ns Dj 
Siidniiii |iiiiisiit'. Ill dib'i.sn , 

barnls |h. 

.''ndiiilii pills- ml, , \ nllrivN 

drums lb. 

Suil'iiiii Mill ,iii (•)() clnt 

diiims, MlOIb 

SdiIiiiiii Mill n 11 ' (.0 <1, r 

dniritsi Mill lb 

Siiduiiti sul(>liidi hr I d GO 6.' 

', , ilniiir- 11, 

Siidmin si.lpluh , r \ , I, u i, [ - (b. 

SM 'lilt j Dll, 111 n ,111 4 ,<,((d 

bain I- II, 

S IJ 1 p b II I ( hi,,till, . \i llmv 
dniiiis ib 

Sid[iliill. nruili f 1,11 

Slllpluir dli'Mil' liriiiid, nvi 111 


«.50 - 

$2 60 

3 80 - 

3 90 

00 - 

$4 15 

07 i- 

07] 

I 75 - 

1 85 

07i- 

07 i 

6 00 - 

7 00 

041- 

04 i 

06 - 

07 

12.00 - 

13 00 

19’,- 

23 

09‘- 

091 

^ 03 - 

.03i 

08J- 

09 

.28 - 

30 

.03J- 

.04 

. 19 - 

20 



1.25 - 

I 30 

2 25 - 

2 40 

04 1-* 

04; 

031- 

on 

091- 

HI 

04'.- 

05 

Ifi 00 - 

20 00 




1 

.. Miimnd ,a kt 

Ib 


12 - 


IH 

.■siilliliui, Omil I. ,rn |s 100 |l> 

2 

50 - 

^ 15 

1)1) 

1 

.'(1 

"ill, (i 1 II 1 'll Imindt*. tin 






Siilpliiii, 1 i,!l, b,,n 1 I- lOI) If. 

2 

15 - 

2 20 

18 








'I'ain— impi ,i 11 (I, liat's 

tnh 

•Ml 

00 - 

40.00 




, , 1 

11, 


OH - 


oh; 



18 

00 

25 00 

7', 

4 

'1 

d t'li, III i,i 1 ki // ■ 

II, 


lo:- 


1 

'I'm binlilmid' Imin k. 

II, 


10',- 

1(1 

> 

1 


i;.,i .In , nk- 

Ib 


in; 


10' 

Tin nxidn, barn I 

Ib 


45 - 

47 

r> 

1 

7, 

l;- d in ml, 1 , 

ib 


12 - 


14 

Zinc nnibiiiiat, , ),ap, 

II. 


14 - 

14 




1 ' "t II i : -1 1 1 \( lilt 1 ( 1 \ st;i |,,, 






Ziiin (lilcridi, Ulan Inirn 1-, 

)l, 


07 - 

07 



4 

i'Un 1 

Ib 


12 


1?' 

Ztiin n\ aiiid', <|| uni s 

il. 


42 - 

44 

3H 



1 ' i'l ... , li„n. Is 

Ib 


21 


22 

/,inn (ividn. \ \, bat rets 

lb 


07',- 

08 


40 

1 iMi 11 ),, , .. ,iin , < ,'isk- 

III 


O'M- 


10 

/,! nr Hull'lint ( , b-iri i js | {|0 11). 

2 

75 - 

3 00 




: , bmn 1- 

Ib. 


noi- 


III,' 






03’ . 

OM- 


1! ; 

0 

M ifiii • nm, 1 ,1 iii.iiain (, c 1, 
(>„)• 

lb 


07 - 



Coal-Tar Products 





\n i.i M'di, il,,.ibl. i.aiirM 

Ib 


10 


M)' 

,\lt'bii-ti n p li I b 1 , 1, nrudn, 





(1, 


O’] 

\n k- 1 -ills, ntud. Imtlnl-, 

111 


1 1 - 


1 r 

iiurrnl,' 

lb 

0 

95 - 

1.00 




Mliii m n. 



00 


■/'. 

\lplia oapbt liiil. n 1 . bai n Is 

lb 

1 

05 - 

1. 10 

50 

I 

(,'■ 

I•|n,-),|lmu nd ( n-.s 

Ib 


i', - 


40 

Mplia-liapiil li\ laiiiilin, bill 

II,. 


28 - 

30 




I'll.' id-..ms M II.Dv.iasn 

Ib 


10 - 


3 5 

Miiliiin mi, drum.' 

Ib 


I6i- 

17 

021- 


oj 

1 ,t;ts iDij. Ill, in , jiisir ' asks 

li) 


O'H- 


10 

.\iiiliiii- salts, l,air( 1 • 

il. 


?4 - 

25 




1 ’i ,1 IssIliIH i . IJl iDul.ll , 






■\nthranniic. HO' , , dnnus 

11.- 


75 - 

1.00 

ut,; 


ii'. 

li.'in, ) 

lb 


IH 


25 

.Aiitiiranniin. HO',, imp 





i 


O', 

M .1 1- :llt,' , ir 1 r. ,11., 1 H, HtWh ) 

lb 


05.- 


os; 

'll lilii.s, (iiit \ p.nd 
•\iitbrai|Uirmiu . 25', , paste. 

Ib. 


65 - 

.70 

O'J 


O'C 

1is-iDin 1 III, ,| .111 |>i ,\M 1 

lb 


07' 


OH 

druiii.s 

lb 


70 - 

.75 




1,t 1 '• 1 iin, n 1 nid, drums 

lb 


47 


5(1 

iO'HZ'iIdnh\<i( 1 .S 1’ car- 





n7i 


07' 

!IS. nut, l:v ill Mill' (nail- III 






buv.s 

]|, 

1 

35 - 

1 40 

HO 

i 

11 

b '-.!h dmins 100 lb. 

6 

25 - 

(, 

50 

Unn^nnn, piirm u at»i-w lute. 





It, 


I'd 

1 .,1. 1 - mm 1 , ,•all , n mns 

lb 

5 

55 - 

1 

(,5 

druoiH 

pal 


10 - 

35 

1 C 


1 

1 t;issiuin nit 1 'III . 1,'irr* Is 

lb 


06 


oo; 

nnlizetie. "O', , drums 



28 - 

32 

00 

77 

(![l 

1'1 .slim, )„ I m,i niraruil' , 





Mnii/niin. 90' , , di iiins, rnsak 

pal 


37 - 

40 

00 

01) 

00 

dl HIM 

Ib. 


16 - 


16; 

Mi'iiiidinn bas*', b in ids 

ill 

4 

85 - 

90 

!H - 


IN' 

1I- 'iiiin pi Dssi.ii r. iHii, 






Mnii/adiiii'Milpliati , b.ninls 

Ib 


75 - 

80 

OH - 


o.'l 

I isks 

Ib. 


92 - 


95 

lO'iiKcin nnid, 1 knps 

ib. 


70 - 

.75 

04 • 


0, , 

1' '1 a •■•nin, pi ussmii , v , Huw , 

1 l-ks 






Hnii/natc (,f .soda . 1' S M , 





04 - 


lip 

lb 


38 - 


39 

luirrnl^ 

lb. 


57 - 


00 

5', 

00 

d'liiitn , 111.11 . \\ liiln, prill) , 






lO-o/.vl (dilm i(lt(, 95-97',, ri,t . 





(II) 



n|..k- 

lb 


06,- 


06] 

(Iruni.s 

lb 


25 - 

.27 

J 

50 

•''.i! imiiii.niiii . pi,i\ . priDi , 






Mnnzs'l (ddiTidn. 1 , - li drums 

ii) 


20 - 

.23 




1 1 ks 

II. 


OH - 


OH] 

Hni:i-iia[)brlml. s ii b 1 i rn < d, 







dl 

ds,„| , iHiin Ik M)(I 11, 

1 

20 - 

1 

40 

liurndH 

lb 


55 - 

.60 

05' 


0 ; 

- dl - ,k, il.iilk’ 

(on 

25 

00 - 

27 

(U) 

Unfii-naplitliiil, Il <di , iiaiinls 

11, 


25 - 

.26 

27 


.’N 

'-'I' ,,‘l, l,).d,(. 5H' lint 






H, la-nnpbtlulammi , tnnb 

Ib 

I 

th) - 

1.25 

50 


f.O 

l-m- I,-nil ml MU) 11, 

I 

60 - 

1 

67 

('iirbiix*,!. tiiirrnl'’ 

II, 


75 - 

.90 

o< 


1)4; 

asii, |,,-l,l, bl•s^^, 4H',. 






(’rcHol, r S U , dniiuH 

lb 


14 - 

.20 




I- ips, , I.lilt :ini .toil w ks, 100 lb 

1 

20 

1 

30 

t )rlh(»-nrn.«"l. dnini.s 

III. 


18 - 

.22 

00 

2 ' 

no 

Ns'd., ash, liplii, 'iH', , flat, 






<’rcHvItn iifid, 97-99'',, dnim.s 



60 - 

.65 




Ihu's, rns.,!,- iOOlb 

1 

-5 - 

1 

80 

<'rrH\lin uoid, 95-‘>7', . rlrurtis 

gal. 


55 - 

.58 

OIJ- 


oi; 

Sisli a.li. ili'iisc, baps. Cnii' 






(’rnsvlir »riil, 97',, rnsaln. 







11 ml. basis 4H' , 100 11) 

1 

I7i- 

1 

20 

rlruinN 


1 

00 - 

1.05 

061- 


07 

Siida nsb, di'iisn, in Iiiikn. 





DinblhrbfTiisniin. dniius 

U). 


07 - 

.09 

1)5 - 


'»(. 

I,sain IOOlb 

1 

85 - 

1 

90 

I )|nth^ liuiiline, d| unis 

Jb. 


50 - 

.60 

07 - 


07] 

Ciinstif Hitdn. 70'',. Golul. 






1 linieth vlaiiilinn, liruins 

Ib. 


39 - 

.41 

»0 - 


10; 

driiius. fas 100 Ib. 

3 

50 - 

3 

75 

I )itiitrnh«'ii*nii(’, btirnds . . 

Ib. 


20 •> 

.22 

041- 



( liiisiin hndn, 76'., nolld, 






1 )inifrurlorbpiiEPii*‘. harndo, 

Ib. 


22 - 

.23 


043 

di uinw, fi'iitnirt 100 U). 

3 

35 - 

3 

40 

I)initron»phth«]nii<', barrels.. 

lb. 


3. 

.32 
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njnitropluni 1. barrels 

lb. 

$ 34 - $ 36 

Dinitrololuenc, hurrcls 

lb 

22- .24 

1 )ip oil, 25',. dnitiiN 

Kal 

25- .30 

1 )iplu‘nyliiiiiihe. bnrrt-ls 

lb 

54 - 56 

H-nctd. barrels 

lb. 

.75 - .80 

Mela-phenvlenediHtiitnc. hur- 



nls • 

lb, 

95 - 1 00 

Michleraket ii'-. biirrela . 

lb 

3 75 - 3 85 

Nlonorlilnrbenzetie, ilriims 

lb 

08 - 10 

Motic.elbs Ijuijiin^i^, drtiins 

lb 

95 - 1 10 

NiiphtlitvleiK eruMH'd, luirr'-ls 

lb 

05i- 06 

Napllt lilllelie. fluke. Iiurreb 

ll> 

06 - 06', 

Naplit liitletH-. balls. Imrrc-is 

lb 

061- 07 

Nupblhioiiai e uf nchIu. biirrel> 

lb. 

.58- .65 

Nupbtiuoiiie lu-ul. 4Tudc, 



barrels 

Ih 

60 - 65 

N'ifrobciisciie, druiim 

lb 

10- 12 

.\iiro-iia|>lit liidene, luirrela 

lb 

30 - 35 

Nilro-tobieiM-, dnmiN 

lb 

15- 17 

N'W Hcid, lmrr< N 

lb. 

1 20 - 1 3(1 

(>rt lM»-aiiiidiiplielii 1, ki-Ch 

if) 

2 25 - 2 K) 

()rl li<wbclil(ir-bej".eiie. drniiis 

ib 

17 - 21) 

<>rlbo-nit ri'-pbeticl, barrels 

11. 

85 - 'Ki 

()rt Ik>-T iitri>-ti’luetic, dnyiis 

lb 

12' 14 

(»rtli"-tiiluidM)i. burn Is 

Ib 

14 - la 

Para-iiiiil'loplii in 1. ba^i . kc-gs 

ll> 

! 15 - 1 20 

i’jirii-:iiiitc!..pbein 1, IK '1. ki gs 

11. 

1 20 - 12) 

^’ara-clielilcirb' ii/« in , Imni-ih 

lb 

17 - 20 

Piiriiiii 11 "iiiiibift . bjirrgls 

Ib 

75 - 811 

l’)ua'iiitrot"18''M' . I'ltirel.s 

lb 

5 5 - 65 

I’lira pill ii\'li in (iiauiiin , bar- 



1' I.' 

lb 

1 50 - 1 55 

P.'ira-ti’hinliiM , barrels 

lb 

85 - 90 

IMil lia In- -ililiX dj icle. barreliS 

lb 

4(1 - 50 

T'iieni,!, 1 P , druiiih 

lb 

34 - 15 

PicTic aetii, barrels 

Ib 

20 - 22 

P\rainn-, dciini st c[runis 

gal 

1 60 - 1 75 

l’\ ricliiM , iiiipori.‘i 1, (IruMis 

gal 

1 40 - 1 (.0 

l<c-"l c liii'l Ici 1 . keg.s 

lb 

1 50 - 1 55 

best >1 l•lU^-l JMII 1 , kl gN 

li> 

2 DO - 210 

K-mjI(. barrel* 

Ib 

5 5 - 60 

Salie\ 1 In in li 1. l ec li , Imi ri b 

lb 

35 - 37 

.■^.ilievl- ainl, I SP.bairA'b 

lb 

.40- 42 

,S (, I ' '• n t iKiphi In, Vi lifer 



\\ 'i, li , 1 Iruins 

gal. 

37 - 40 

is 1. 1 \ < III iiaplillia, 1 riidi , 



<ll Ulll-- 

g,I 

22 - 24 

.‘Siilpli iiiilic iu*il criiilc', f)!ir- 



n ) - 

II. 

20 - 2? 

Timn 1> tiiili'U , kc‘gs 

Ib 

35 - 3H 

'li’li.liii’ kegv 

lb 

1 20 - 1 Ml 

1 "llt'illliC' iniM i|. keg'. 

Ib 

31) - 35 

'1 Mhn > 1 ^ lank • ii-. 

ga! 

35 - 57 

T,,|in-,,i dnitii- 

ga! 

40 - 4 i 

\ \ Inliiii ' dniiii - 

lb 

40 - 4'> 

*\ vIeiM pill n, lit niiis 

g.il 

4' - 50 

\\li|n pun I.inki. 

gal 

4 5 - 

\ S Inin , Dhi , ill lilns 

gal 

40 - 42 

\ \ li III- ’III , t .ink- 

gal 

30 - 


N^val Stores 


li >sin 

13-lbbairel 

28t) lb 

$6 

10 

Kiisin 

1 l.birrik 

280 lb 

<1 

20 - 


K-\', barn-K 

28(1 III 


30 

liii- in 

W ('. W W , i’lirn-b 

■ 280 Ib 

7 

7) - 

Unii.i 

ruvin, b,iin-K 

280 11. 

(i 

2) 


S)(inis <’l turjx'Titiiir. KiiniK ^';il ( 

W 1111(1 I HI fii lit iiic, :-itc:iiii (iisf . 

l-.inls 1 35 - 

^ (•■ii! t III ).i m iiK , <ii i*! ih-.t , 

l-uii U tiiil I 25 - 

PtiH till jiMi'li, liiiiri l;j 2IH)]|j - (i 

I'lir, l«i' liiirncil, l>;ur< Is 

(5f)f) [1 iii(l) li'hl - 12 

tin . l.inrt U 5()(l II, - 11 


I 37 


•(I’-’iii ml, first run. barrels 

gal 

45 - 


lii’Ml) iiil. M-i'Dini run. barieb 

gal 

51 - 


lii.viii 1 ill, t liii cl run, b.irn In 

gal 

53 - 


I’llK- I’ll. I IMIJi dlst 

gal 

- 

9f) 

I’lln- (’ll pun- 'leal dist 

gal 

- 

85 

I’lne tat nil, rel 

gal 


46 

I’lne tar nil crude, (auk- 




tell .lai'ks’iiu ille, iTa 

gal 


35 

Piiie tar oil. diiulib-, Tef . 




barrel'.’ 

gal 

- 

75 

Pine tar, re 1 .1 liiii barrels 

gal . 


.25 

Pmi-W()i.d creu.si’ti. ref. bar¬ 
rels 

gal 


.52 

•Vegetable Oils 



('usli.r oil, Nc) 3. btirn l.s 

Ib. )0 

12 - 

$0 121 

( ’usi nr oil, A A, biuTc Is 

•b 

121- 

13 

CT.aa Wood oi), barrels 
C'lieotiiil -oil. Ceylon grade. 

lb. 

. !2i-* 

.12; 

bairi ^ 

lb. 

OBJ- 

.08; 

('oeciiiiit oil, C.’cliiii gtiidc, 



barrels • 

lb. 

.09 - 

09' 

t"”rn oil, crudt , barrels . . 
ColloUseeiUol!, crude (f u b. 

lb. 

.10^- 

. to; 

Iiiillb tanks 

Coftiiiiseed oil, huniJiM’T yel- 

Ib. 

.09 - 


Iciw, barrels 

lb. 

,J0i- 

n 

CntluiiHeed oil, uiiilcT Veilow, 



harreln 

l.itim-csl < il. raw. ear lota 

lb. 

.11 - 

.11; 

tcl/iiiiestiei, harn-K 

gal. 

.90 - 

.91 

1 iiiseed oil. .raw, tank carH 




td’iliieHtn') 

LiiiNer-d ,oil. hoiliHl, 5-burrel 

gal. 

.86 - 

87 

lolH (doincBlie) 

gal- 

92 - 

.93 

Olive nil. denaturKi. barrels . 


05 - 

1 12 

Palm, l.flgoN, CHjskii. 

.071- 

.071 

Palm kernel, harrcla.. . . 

Peanut oil, crude, tanks 

Ib. 

,08 - 

.081 

(f.o.b. mili> • 

lb. 

12 - 

.I2i 

Peanut oil, refined, barrels 

lb. 

I3{- 

. 14 

Ilftpeseed oil. refined,barrels. 

gal. 

79 - 

.80' 


Uhp*****^! oil, blown, burrcln gn) $ Ph $ 87 
Boya Iwiiti oil (MiutrhunatO, 

ii.‘\rri'l'* lb n(.- 

So\ a bi'un oil, tank, fob, 

i^aplliu count . lb 09J-- 0‘>l 


Fish Oils 

Liglit prcvsi'tl nicnliaiicti, biir- 

rulfi gal $0 60 -- 

UJiifr blr'in'licd niciiliiidcn, 
barrel-- cul 64 - 65 

PliOMi ni'-niiiMb-n, barrels ral .68- .69 

V\ bub- < >iJ .\o I criuii . f aiiks. 

Counl lb 06 - 06{ 


Dye & Tanning Materials 


r>ivj-ciiCi, bags 

ton 

J38 

no 

$39 00 

I'u.stK , sticks 

ti.n 

30 

00 

35 00 

I' ust ic , eliips, bags 

lb 


04 - 

05 

1,(igW 111 III, '.links 

p ’ll 

28 

00 - 

30 00 

1 . 1 .g\\ 1 il cliips, bags 

ib 


02' - 

03 J 

^uinai , lea) c s, ^iciIn , liag.s 

toll 

65 

00 


Suiiiac , »’ I' aiinl. bags 

tell 

55 

00 

60 00 

Sumac , di.mi si n , b.igs 

tulr 

35 

00 - 


’i apK’O.i Ib’ur, bags 

lb 


03; 

05 

F.xtkacts 




An Ini. emn- , bam Is 

Ib 

$0 

18 - 

JO 2(1 

('III ,si mil .25', 1 a iiiiiii t alii. - 



02 - 

03 

1 bv 1 1 li' 1 . 2 , 1 ail mil, bat r' Is 

Ib 


04 - 

05 

1' usl i< , 1 I \ si a Is, 1 1 1111 Is 

111 


20 - 

22 

!■ U S t 1 e. In,HI,I. 42 «lng . 
bun U 

II, 


08 - 

09 

(lainl’ii'i li<|inil, 25' , t lOiiin 





I’.ai 11 !• 

Ib 

• 

08 - 

.0‘> 

lirnrillln ,M-I .Is.liillcb 



14 - 

18 

11’-iiilr. k. 25' , 1 'Ilium, b.irrels 

1) > 


04 - 

05 

11 Vpi I on .schi 1, (irum.- 
1 l\'pi mil . In 1 uni. 5 1 deg , 

11). 


24 - 

.26 

bam 1- 

Ib 


14 - 

17 

I, 'gw ' I'i, Cl \ -1 al-., ban I'i'- 

lb 


l'> - 

.20 

1. ii’W III II1, liiimd, 51 d( g 
b.mi- 

(itii'l >i II III. SI pIiiI, tiS' 1 iiium, 
Il im Is 



09 - 

lU 



04;- 

.05 

Sumac , diihicsiu , 51 di g . 





Il.lllt'ls 



06J- 

.07 


• Waxes 


Miscellaneous Materials 


As>b('st IN, crude No I 


1 .) I) 

, (Juebee 


short ton 

J6S0 00 

$700 

1 00 

.\sl)e«ti 

i»s, htungie, 

f ul) 




(Quebec 



short toll 

60.00 

- 80 

1 00 

A.sbes|' 

us, eemciit 

, 1 ob 





<2uc’l'ec 



fchort ton 

15.00 

- 17 

00 

Kmvte 

N. grnuiid, 

w lute 




f .. h 

mills. 

bai 1 

re In 

net ton 

16 00 

- 20 

00 

Hai \ (c; 

H. giKiin, 

1, nil ^ 



<• (’ 1 

<> r f 1 

> 1> 

inillit • 




bulk 




net ton 

13.00’ 

- 21 

00 

i3ar\ In! 

■>, Odiil 

ed, 

f D 1. 





St 1.' 

Dills, bai re 

l.s 

net ton 

23.00 - 

- 24 

00 

I3ar\tc’ 

u el ltd,' 

1 <> b 





mill'' 

- bull 



net ton 

8 00 - 

9 

00 

('as,'III, 

btim 1: 

'. tn 

ei. 

lb 

.12- 


14 

C'luini 

elax 

tk 

a'lllii 





enidf 

f ,. b 

Cc 

"1 gta 

net ton 

6.00 - 

8 

00 

Cliim. 

ela\ 

II: 

aulim 





wasln 

•d, I i 

' ( i 

enrgl: 





liiilk 




let ton 

8.00 - 

9 

00 

(')iiiia 

ela\ 

t kl 

!1”IMi < 





pMUll 

, t D b 


I’teia, 





bldk 




let ton 

14.00 - 

20 

00 

('lima 

(la\ 

ik: 

I’lliii' 





cnnlc 

f ,1 b 

\ irgmia 

let ton 

8,00 - 

12 

00 

Clmia 

clav 

tit 

mliiii 





gl’Ull 

id. I . 

1 b 

\ ir- 





•giina 




let ton 

13 00 - 

20 

00 

China 

•|n\ 

(1 a 

c’linh 





imp 

Ium|>. 1 

mil' 


let tun 

14 00 - 

20 

00 

Clima 

<«IX 

tk'. 

'ihii 1, 





lln). , 

p.iwd , 

bulk 

let fem 

40 00 - 

45 

00 

r. Idspa 

T, Ni. 

1 p, 

it t cr\ 





gl'idi 

. bull 



long(on 

5 50 

7 

00 


I eMsp.n Nil 2 p.itfi-i \ 


gia'i' , bull, 

] cldspu. Nil 

Iciug 1 on 

1 ..,,'11. 

ii’iig ton 

4 00 - 

5 

50 

gr.i'l, bulk. 

7 00 - 

7 

50 

I'.ldspM, Ni. 

1 Can • 




ndnth f '■ 

1’ mill 




i.uii 

(Iral’hii ■ , ( ' . 

tc.ng (on 

20.00 - 

21 

00 

y 1 .. n 




lump III- 

ipnili! \ 




1 .. b \ s . 

bam Is Ib 

.05 - 


05' 

Ciai’luic, ( , \ 

l-n el. 




iiai” Is 

11). 

.04 - 


04' 

Claplill, Eng 

il grade 




Jitinapl.. 

e i 11 d e, 




bulk 

ton 

35.00 - 

50 

00 

htll Is, 1. ig- 

am 

. 15 - 


16 


■ inn 11 'itMi I III li, Ni irl s. 


Kaxbeiry 

I.anc'l' 

lb 

JO 28 - 

JO 30 

Inu- lb 

.50 

- 

60 

Hi i's w ,'i \ 

rclilH d, ,1 II k. 1. ig- 

Ih 

3(1 • 

32 

(imil 11 ig'.ai ,1 III II No 1, 




13, .'s\Miy,' 

1 , (llinil, llg III, bags 

lb 

34 - 

3 5 

bags lb. 

1.75 

- 

1 80 

Pei'HWax 

'lit' w lilt c , ( as, 

Ib 

J9 - 

40 • 

Kli Igllhl . 1 O b , ( a! , 




( 'and. lid 

. bai' ' 

Ib 

34 - 

35 

bull. toll 

40.00 


42.00 

('a* iiaiili; 

\d 1, b.igs 

lb 

39 - 

40 

Kn s, Igidil, 1 o 1. N V , 




('ai nail). 

N" 2 ' North 




I’lill^ (on 

50.00 

_ 

55 00 

( '.mill 

bag 

lb 

23 - 

24 

Magiic'siii , erucle, t h 




C.irnaiib. 

No 3 North 




r.'ii .iiiili Ion 

12.00 

- 

15 00 

('imiilr 

. b ,K-. 

lb 

17'- 

18 

T'uinit, Htoin imp , 




.litpaii, , .a 


lb 

15- 

15'! 

ea.sks lb. 

.03 

.. 

.055 

Mmitan.c 

rudi,bags 

lb. 

031- 

04 

Pumi, c r.i < iiii di’lin, 




I'.iialluic . 

ei iidi , inn leli, i 05- 




lump, bai ri'6 lb. 

.05 

• 

05!. 

1 10 III I 


lb. 

.04 - 

04; 

PmiiM'c at oil,' lioiii , 




I’anillmc'. 

eriide. tiealc 124- 




ground. Iniirnls lb 

.06 

•• 

.07 

1 2ti in I 

, bags 

lb. 

021- 

02; 

Shi'lliif, riiaiuu (me, 




Punilliiie 

1 , 1 , 1 18-120 ra p . 




bags .lb. 

.74 

•> 

.75 

bags 


lb 

.031- 

.03; 

Shellac , or a iig, super¬ 




Pandliiii . 

lef, 12 5m p bags 

lb. 

,031- 

03’ 

fine , bags lb. 

.76 

- 

.77 • 


i'aiallim 

, n f 

I2H- 

1 311 III p . 






Sh' llae, A ( ' I'ainct 






bags 




11). 


04 - 


04’ 

lings 


11). 


75 - 


77 

J’arafliiH 

, I'f 

, 133- 

1 35 III p . 






Shellac '1' N .bags 


lb. 


72 - 


73 

liags 




lb. 


04’- 


04; 

Silu'ii, ghis" s Hid. i 

n b 






Pai atliiic 

. ref 

, 1 35 

1 37 in p , 






1 lal'aini, bulk 


ton 

1 

75 - 

2 

50 

bags 



Ib 


05 - 


051 

Silica, sand i.lasi n 

ate 






St.ari.' 

. at. 

Singh 

pre-.s-sed, 






rial fob Iiid 

Ilia 



50 - 



iiags 



Ib 


10 - 


101 

bulk 


ton 

2 

5 

00 

Steam ! 

eld, 

lollbl 

jire.s.si d, 






Silica !uiiori)lious, 

250 






bugs 



Ib 


lOi- 


lo; 

riicsh. fob lllt 1 l,,lR 






Stcairu 

eid, 

triph 

pii Hsed, 






bulk 


icin 

17 

00 - 

17 

50 

bug.s 


111 


11 - 


II! 

Silica, building Hand 














1 o 1, Pa , bulk 


(on 

2 

00 - 

2 

75 



Fertilizers 





Siia]is' otic , cu.li SI , 

\ 1 I mollt , b igs 

c. 1) 

ton 

7 

00 - 

8 

00 










Talc. 200 iin sh, 1 

o h 






.Ammolii 

III) Niilphate, bulk. 






N’ermoiit. bags 


toll 

7 

00 - 

12 

00 

fob y 

orks 


Mil) 11) 

$3 

20 - 

J5 

25 

Tide, 200 mesh, t 

ob 






Aimimnimn s 

idl’hate, fas, 






(ic’orgia, bags 


ton 

7 

50 - 

12 

00 

N 5 , 

loilble bags 1 (10 JI) 

3 

65 - 

3 

75 

Title, 200 mr.sli. f 

c.b 






Plund. « 

Mid, 

f o b 

. N > . 



60 - 



I.oH Angc-le.s, bag 


Ion 

15 

00 - 

17 

o 

o 

bulk 




unit 

4 










iia , 3 aii'l 5(l, gioimil, raw. 
bulk 

sll cl.III! , (liied, I o b 

V .irks 

itriite of .soda. luig.H lOl 

itikiige, lugli gntile, fob 
( 'llU'flgll 

loNiiliilte roek. f o b Ililtll'N. 

I' lorida pelible, 6ft-72‘, 
'I'enilen-'ee, 78-80' , 
itas-snini riiuruite, 80*', , bags 
)f iisnium BUlpbatc, btiKS 


Purtt—Pprivcr fine 

r'liriver coar.'M* 
r'pri' cr ejiucho hull 
Plantation— r'lrsl lulox crciHi 
Htbljed smoked HhecUB 
brerwn rre{H*, thin, 
• clean 

Amlxir crepo No. L... 


ton 

30 00 - 

35 00 

Refractories 


unit 

5 Of) - 

5 10 

H.'Uixitc brifl.. 56', Al’O.c, f O b 



II) 

2 57; 

2 60 

PiitHimrgh 

(on 

$45- 5(1 




Chrome buck, f o b I'aiHtern hlup- 



unit 

4 60 - 

4 65 

piTlg I’OllllC 

toll 

50 




('hrome f r me m , 40 50', (‘r'>( I'l 

ton 

23-27 

ton 

3 50 - 

4 CO 

(.‘iirctim-. i^neiK, 40 45', ('r-rf )n, 



ton 

7 00 - 

8 (H) 

Hiieks. fob haisIcTii Hhipping 



ton 

35 55 - 

38 25 

pointN ' 

Ion 

23 00 

und 

1 00 


Fireeliiv brii^. hi <iuii1ilv, 9-in 






hliapcH, fob. Pa, (lino und 

I.Otft 


bber 



Jxenf uek y workh 

43-46 



Fiieclay brick, 2nd ciimlily, 9-in 


% 




HlmpcN, t ,1 h Pa, Ohio und 



lb. 

JO 251- 

.25i 

Kentucky yyorkM 

1,000 

39-41 

lb 

1?!- 

• 17J 

Magneaite' brick, 9-in utrtUKbt 



Ib. 

.20!- 

.20 

ff o 1) wnrksi 

ton 

70-75 

lb. 

.271- 

.27 

Mo^cneuitis brick, 9-tn arches, 



lb. 

.27*- 

.27’ 

wedges and key’N 

ton 

85-90 




NfugncMitc brick, *nn|)N and spUta 

ton 

90 

lb 

.23 - 

.231 

Hilica brink, 9-in eise<y, o.b 



lb. 

.23 - 

.23} 

ChicuKuduitrict 

1.000 

48- 50 
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''llir.l lujr 1 ., I(i *1// h. I ,1 h 

liinalDMliiiOiI.OIK) 55 

Sihcrt brirlf. -jr- N. f ol. \lr 

L’nion. i-'a, I.OOfJ ^5-47 

Silinon carbiili- ri'fr.'p< tnf v /irici'. 

9-iu 1,000 i.ioo no 


Ferro-AIIovs 


)' I'frui IIJiiiiiiiii I ' fi' 

fn*\. \„iV.„Li 

l•albl, N ^ 

I'Vrroohroiiiiiiiij. jhj 
lb of ( 'l ciillliuiir i| 

^6'/r oarl >i>ii 
f’Vrrocljroniniii). tm 

11) of ( 'f ( .illtllHi' il 

oarlioii 

I'orroinauKHiMM . /H 
Mn, \tlaiili- 
wnbonr'l rlmv plUl^ 

SpitiKp!t'i««'», I 21', 

Mn 

vlxii'iiuiii. 5() 
biY'/o Mo, i>pr III of 
Mo 

I'urroHihoori, 10-15', 

Korroxilioon, '>0'^,, Kroiwion] 75 01) 

li’erroaibooii 75"/,, KroNHloii) 115 00 520 (Ifc 

FerrotunBnti;ii, 70-HO 
%. pf’r lb of coii- 

talnwl W 111 H'/ « ')') 

I’erro-iiraniutii, 35-50 
% of U. per lb. of 1; 
ountfluL lb n no 

I'errovanatliuiii, 30-40 
|>er lb of cdn- 

UmedV II' . ' 50 4 00 


Ores and Semi-finished Produfls 


• rniy.H MV/i.M.s 


.■Mlver ('eoiiiriK iciab 
Cndfijiimi 

iflUliJiJtli (500jb lot.u) 
Cobak 

MbkO^biooi, iiiKots, 99'.', 
Pliitiininj 

JniliuRj 

PalhtdiitiM 

M'-rr'in 

I IMsiii.h Ml' 


lb 


7511 

r \ ! 


JO 63i 

1 15 

2 45 

3 00(1/ 3 25 
I 00(« I 05 
JM8 00 

240 !)()(» 275 00 
(i5 00 
72 50 
I'boDl (']> 

V3'arp!iinjM I'nci- 
l.b 


loti 

(21)0 00 

V2.C 

Oil 


( '< Ills pi I 





' ' Iplx t sill ' l> , tlld 1 1 ,1 ll-l I 

20 00 

III 

11 


) 1 , 

1 (ippl 1 1" i1 1 "liJS 

30 00 


1 i.ftprj rit'ls 






11 ij/ii bj (ihh w lr‘- 

IK 75 

lb 

ii; 



1 IirIi briihiH r"'b 

It. 7 5 



1 ,< 11 ^ liru.'.N wile 

19 60 





t .« brti.hfl ri" Ih 

20 25 

ii.ij 

lot) 00 

105 

On 

Iq ii2*'0 bta.i.* t nbintf 

Mru/i'l bri'ii/i luliiag 

2 3 00 
28 01) 

(f 1 'Ihs 1 lill 

38 on 

3'» 

(III 

^'■iiiiili .'•s ctipp*'! 1 iibiiiy 
''(■^lIMl(•k^ hu'li Ithmk t lib) im 

24 75 
22 00 

III 

2 00 

2 

2, 

^ _- _^ 


gr.ifts tmi 

38 00 

4(1 

on 



OLD MKI’ALS r/ic foiluMinjj are rfic dpalcrs 
puichasiijg pricf N m eenf.s ja-r potiiici 
Copper, heavy nmJ crucible H OOto 11.25 

Copper, heavy and Hire iO 50(fj'f0 75 

Copper, light and boffoma 8 50(f/ 8 75 

Leao,heavy 4 50((( 4 75 

Lead, tea . 4 3 2S(u, 3 50 

Brase, heavy 5 SOOe 5 75 

Braes, light 5 OOOx 5 25 

Nn I yellowliraK^ 5 5C<c 5 75 

T^irie * 2 25(<r 2 5(1 

Structural Material 

'i’lic fdllowiiif.': btiM- priceh per 100 lb hi* In 
Hlrticiural fllmpi'x 3 in b\' ‘ ui nnd Inrcpr, and plati' 

4 in. and fu-a\nT, truni ... •' 

cities named 

•Structural niiiiiKh 
•■^oft etoel barn 
•Soft steel bar sltapt'N 
Softetcel linndt- 
Plates, t to I 111 tiiicK 


K wareltniiNf 

s III tit* 

\fw ork 

< llU'llgf 

$2 90 

$2 90 

• 2 60 

2 80 

2 60 

2 80 

1 40 

3 40 

2 90 

2 9(1 






Muuititi', donicHl II, < I iLslii-'l 
and drioil, fob Hlnppiru' 
poiniM ' X' 

< dirotiir lire, t 'iilif l■■■n<•(■tl 
trati'H, 50'', iiiin (> 4)1 f,,ii 
(Oiromc on-, 50', (>4).,, 

<r 1 f AllBnlir Hi-abdUrd I'lH 
I'okr, lotimlrv. f " b cirjiH tuti 
I'okr, liirtlftof, f o b ciArtih ti<n 

l•■llI'•r.■^pRf, Kittvi l, I i< 1) 

iiiMirn, Ni'W Mi'Vtcn tciii 

Muorspar, NiHudHid, dniii 
i*t;LiP wiieliod gra% *1 K< 11 
tunky and llltnuiH muth-n t<>ii 
Ilinenitn, 52"! I'lOi. P't lb 
or*! lb 

Manganree ore, 50'', Mn. 

rtf AllBnttceettpdrt mm 

.ManKurti'et* ori-. i-liMiurnl 
(Mill >jl t.iji 

.M nlvlidvmle. B 5', M "S •, 
per III III MuSj. N 3 lb 

M II 11 n f 1 I •*, per unit, ot 
Th< >*, i f . M lain u- nen* 

purl 

Pvrili‘ii, SpaniHli. fiitct*, 

I' I f . Allan!ir Bi-Hpoi 1 uiiil 

Pyritnii. Spnniah, liiriiurf 
sue, r 1 f MUiitii- wea- 
piirt mm 

Pyriten. dmin-at ic. Iinca, 
f II b iiiini'H. (In iiiiii 

Uiitilri, 95", Ti( )■ p«*r 111 
iirr 

I'lingnlon, ncIu'cUIp. hO* i 
WOj and nviT, p«T unit 
id Wl >11 iionunal) 
rnngiilfn, wolfraiuitr bO*, 

WOn and over, per unit 
ofWOi N Y (■ 
brannuii ore irarii'itiic) 
jwrlb ofl jOs 
I irarvium oxiife. 96', imtHi 
conlamtHi UtiOi 
\’anadiiiin |)f>t)tnxuir, 99", II 
\'acadiiitn or«, nrr l)i i>l 
V>0| contained 
Zirmin. washed, iron Irrr, 

I <> b Pabln. M'lndn 


IK 50 
H 50 
K 50 


V'l Oil 
2 3 00 


I" 00 
9 00 


J2! 50 .522 00 

01 * 01 


OK 

12 


lb 


12 



iMin 

H 

50 

8 


iiiiii 

7 

50 

8 

00 

lb 

3 

51' 

3 

75 

11. 

2 

25 

2 

50 

II. 

12 

00 

14 

00 

Ill 

1 

00 



li. 


04' 


' 3; 


Non-Ferrous Materials 


('upl'Hir. cleciTulyiic 

Mtiinmum, 98 in 99*', 

.\niimoBy, wholfsale Im.'.. ('lm>oer and 

Niokel, ordii »ar\ lingoi ■ 

MMiei, «l«o4olyt ic 
Wi^^.^faMtrolytic. rcaalp 
maiM. in^t and shut resale 
wI m»a1. shot and blocks 
Ml metal, ingtiis 
^ metal, sheet bars . 

,. •4on lots. IMraitt 

d, New York, spot . 

..id.E TfOuis.spot .... 
SUM.spot, New ^ra , 

35|nr. s|K>t, E, St. T.ouis **... 


(Villa piT l,l> 
14 65 

l2 1)0-21 on 

6 35 

• 36 00 

19 00 

32 00 33 00 
36 00 
32 00 

35 00 

38 00 
3ft 875 

7 25 
$7 85 

7 25-7 30 
6 90-6 95 


Industrial 

Fincincidl, Con.struction and Manufacturers' News 


Construction and 
Operation 

Alabama 

I'l.-i \iu>).sA --'I’ll'' d'liic.ss Ibnii I'o, M- 

• •nll\ ot k-'iJUZimI, li.'i.H pbins in pioKH'^i' !"i 
111 * I ( 110.11 ucdioii 111 ’ ;i now plont <»ii Inrnl 
mil, «ilh inilial ciip.'icity of nbnut bO 01)11 
hink'- pci day A minibnr yf kilns, iiji- 
(liall t\p', ulll be nniMtriiclcd, with niii 
<biiMi\ iiistiillrttioti (o fiiovidc foi a me 

' hanie.tl diyini; rajiarilv of fiOO.OOO bink^ 
Til* ney pi,lilt i.s estlnuitiHt to * dhI in excc.-i.s 
of $.5n,ii0M j >1 Thi'ess is VP'e-pt e‘.n('lent 
titil pen. r.il maiiapm 

Ti .si'i ,\iniA- \V 'J' Ai.Iht iiiid ’J’lmi- 
iiioimI 11,11 ms Timetnnbia, an* planniiiK I'm 
III. Ill F.'inizati.iii of a ••onijMn.v lo con.sit net 
mil opi'i.ite a ec.ini'iit mill an*I linb-tnanu- 
I.M'liiiinK plant in Ihr vicinity of Ilia Kelloi 
1 ( 11.1111 'riie propo.scd work.s i.s *-s(iTna(*«i 
lo i.ist nliout $ 200 , 000 . with inaeliincry 

Ibil.MINiMlAM d’lic MeWan*’ I’llHl lioii 
I'lpi ('o has flleil plans and will cutruii.iM r 
Do irnmialinle eiin.stnp tion of tho flrsi unit 
of It'- pr(i[iOH<‘d new foundry, r>n site l‘.■- 
'•tdh acquired at Kaat I.tirndtiKhani, lo 
' osi apprcixiinatelv $,50,000 I'lic plant will 
-peilJlil/.e 111 the ploduclUUi of -^liia 11-SI/,e. 1 

• I si it on ptp* 

California 

l.o.s ANUKbFM W 1* b'ullcr & To . i:!.5 

\oiili l/us Angele.q .St. niRtuifneturtT.s of 
liaints. vjirni.sheH. c'lo. have plans in pron 
n Hs foi 111 *' eic'ciion of a new :i-.storv and 
baxcmeiu bulldltig. 180x250 ft , on San 
HcMiarilino Uoad, near Hariiinca .St, to b*‘ 
uscil in connoelion with Its loc'al wcirka 
\1oiKun, l\‘aU.s & Morgan, Van Nuvs TUdg 
ai c. tiitcc t.H The company rc'cently 
.lu aided a contract for a Mlmiliu plant 
buildhig on Avr> l*2. J20x1L’,'i ft. to co.st 
.'bout $l.'..0«0 

riTrsHimo-- TIih rolunibia Stc'c'l I’o lias 
pluii.s 111 progre-ss for the con.struction of a 
ncM b nilll sheet rolling mill at H.h local 
plant It I.s (‘stimated to cost close to 
$ 200,000 and will be equipped with niodo'ii 
electrically oi>eratod machinery in the dif- 
f'lent departments 

Sau.sias - The National Stone-Tile Co . 
San Kruncisc'o, has preliminary plans undei 
vNav for the construction of a local plant 
f''i the manufacture of hollow cement Dn*k 
and kmdrctl products. 

_ San HKRNARniNo—The Shell Oil Co., 34;t 
San.some St., Snn Francisco, is negotiatlnc 
for property at the foot of F St., near Rialto 
V\e. approximating 80,000 sq.ft, as s site 
foi a new distributing and storage plant. 

• ■.stimated to co.st about $80,000. with equlp- 
nicnt 

Colorado 

• 'ouiRAi«) .SPRINOS—The Van BrIggle Til,. 
A- I'ottery Co. la completinc plttM for ejc- 
Ii'neiona In Ita plant, to Include the con- 
atrurtlon of n new kiln, and the Ipstallatlon 
additional equipment 1. F. and J. H 
l^/'wls head the company. ’ 


Florida 

lOi STis \ I W'olv, ik. Son.v. .tpeiriinig .1 
l.ii'al plant toi III'’ manufactin’i’ oC Ijm< K 
.trul kuulM'l Itiuned clay products, .are phui 
iiinp foi the lict.illation of additional cqiiip- 
nienl foi plant cnlargcmcni \ n.-w Kiln 
\\ 111 la . oli'-l I U' t''(l * 


Georgia 


.Vrms's 'i'll.' (leoigia IbaK <'•> Im- 
plan.s in pioKM’.s.'- for tile lebiiililmV "f Ho 
poilion (tf its ])lant recentl> dc'Utovcd h\ 
Hit, willi loss estimated at about $l0.0ni 
iiicludini; C(|iiipmeiit 11 II Hinton lie.id^ 
the t omii.'un 

Illinois 

I'lilCAi.o The I iold.xmii li Ibotlmis Sm'’lt- 
ing A- Hi'lliiing Co , 2fl East Madi.snn St , b is 
(ompleti’d plans aiul will .soon ...inin'-iKt 
the con.sii iH lion of Ms piopos.-M ncvi plant 
at Tliroi'p .Ulll r»8tli .'st.H . comprising tv\o 
l-story biiildliig.s, e.stin)a(*'d lo i osi clo.se lo 
$200,000. with equijMiient b'rank 1) Ch.me, 
Inc.. 645 Ninth Michigan ,\ve , i.- .iiehiV'ct 
and enpiiu’ei 

Mt VICKVoN The IJitUmaeil.’ Coal Co. 
27 West A’an lUiren .sjf . Clnengo, \V W 
Ketr'hem. pM-siilent. has i ompletcd plate, 
for the I oust I ueiion of a new 1-.story plant 
on kual .site, 50x100 ft. for the munufae- 
lure of fuel brkiucts, estimated to cost 
about $.55,000 wltli .'quipment 

Indiana 

SiiKi.in vii.i.K The Ki-nnedx i’apci Co. p 
taking' bid.s for ihc cori.stnu’tiiui of Its pro¬ 
posed i-atorv plant addition. 50x180 ft , 
'•Htirnated to co.st approximately $80.00(1 
Work will be planed under wav at an 
early date Uubu.sli & Hunter, American 
I'cniial liife Bldg, tudinnapoli.s .in* archi¬ 
tects 

Kentucky 

Marion Big l*\iur Fh.or.spar & t)r< 

i\... Farmer.s' Bank Bldg.. Pittsburgh. Pn . 
lin.v plans under way for the construction of 
a local fluorspai- mining nnd milling plant 
wirh'mlt al capacity of about 7.5 tonn’pei 
estimated to coat appi*oximatol\ 
$100,(100. Including machinery V H Reed 
I.s lofnl manager. 

pRovinBNc*B- The Island River Fluor.spai 
Co., recently organlaed, is con.sidering plan.s 
Installation of a local 'inlnlng and 
milling plant, estlinnti'd to cost apuroxi- 
company is capftaltxed 
at $2..0.b00. and is lieuded by S K Holland 
and Thomas O. I^ong. 

BO3VLIN0 CJnicRK—The Rock Asphalt Co. 
of America, recently organixed. has pre¬ 
liminary plans in progress for the installu- 
llon ami operation of a plant In this vlclnltv 
I?.’’commercial asphalt 
AV. K Mn.s.sey, lx>uisvfllc, ia president. 


Loaisiaiui 


Bastrop —The Bastrop Pulp Sc Paper C’o 
Is pIsnnlnB for the InskiTlaUon of adffilonal 
nmehtnery at Its plant, for the manufar- 
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turi' of kraft papura. and will inrrt-aen- Um' 
output about 50 tons poi' day. "Work linn 
bi*eii comnirncfd on a now 1-story power 
liou.^o. 

MoNBOE—'J'lio Southern Carbon Co ii? 
.said to Inive pUn.s under way for the < on- 
structlon of fwlflltional plant units to < o.st 
moir Ihiui $l,OftO,Of)0. wllh nmciilncry. 

•Maryland 

‘'A.MBHIPOF—T!m- 1 lonhi'ster l.iiui' .\L 

i’<ttiliai‘r (‘o. will soon lake bids foi ii,.' 
• i.ostrurllon of the first buil<Hiit? at ttj- l-ual 
j.lant to replace the striu-tures i. . .-nth 
dcNtMived by fire It will cost about 
lino Another buHdini; will b<- ei.-et..! it; 
11 m ni-nr future U’ebst«-r N Andiews \-. 
r< n< I al niiinaKer 

11 • I.TlMOUK-- 1’bi' line)-(>< can Oil ' >> h 
planning for tl*‘ tebiiildiiiK of its t;a-i.liiie 
^toioKe and (llKlributlnif plant al Llaat 
ibockUn. reia-ntly reslroyi-d Ln llt'< witli 
lu-s i.iiallriR $5(1.'Mill,•ineludinK equiptii< ni 

lot.'riMonx —A eoiniilete laboi.itoiy ndl 
he installed in tin- new h<1ioo] of bvian'' 
-viid publl<’ he^iltli to hi' ena’ted at the .Inim- 

Hopkln.s Tnhersltt-, ♦•stiniati-d to i o.st ... 

> 1 .( 11111 .(>011 Art'liei & Allen Oetitral S,(\- 

inps I'.ank I’.ldM an anliite»l- 


Massachusetts 

W oiira-s'i’hK -'J’Im- Oe,nii,- O Wliiin<\ ''o , 

'M.tllUl'iO-linel r,4p,ip.‘l JltodlMl''. I\ill I'll ik 
MoIIIhI at oil! e tol the election of .1 l» 
pl.int adilitlon. 5.’'i.v.(lh ft . neai Sehool Si 

li. I...si ,l..se to Ooekw.iod ... 

.s. I 'o , J 1 l^eth'i ;i 1 .s:| , Itnsiti.n, .. I'll: 

t' « s ;in<i eiif^ineets 

Ibloi’KToN 'Pbe lo. a] pl.'Hit >'l til-' K-illi 
< 111 ( w J.ai Ih llesl r.t \ (m 1 b\ tit e 1 . ' . Ill Is 
uilb loss ..|;,|pi;itei| ;i| .-ihliui ^iL’Mini |( 

s\ 111 he lebuilt 

llo.s'CoN — 'I'Ik 11 unt-Spill* I MIk !'<• S'' ! 

I N.i ( In s1<-i .f\I , in.itiiif lel iliei of non ' lo-i 
tni-'s has woilv iindei \k,i\ on .i n<-H I s1"iv 
pl.iMt .nlililnni. estiniated to i osi ,l..s. in 
'Dm eonip;.n\' vetenlh look "ii; i 
■iM’tej lindlM slate l.LW.S. V.j[|l lapil.ll of 
l.'i.lMMi •liares of stiiek. no pat v.ihie W il- 
l,a< e 1., CiiToid ii- piesid.-nl, and lloh.ii !•' 
^lake. UlL’ iteaiaui St, treasniei 

WonPHN The Welch .liip.aniiinu I'o. 
I’.'uKS’ . will bleak ^'•loiind at om <■ foi tli. 
'ie<iioi ,t (1 jM'W J-.Mlotw pipannnm woilc..., 
.hvv 1(1 fi . a' ,'t8 Park Rl' 

Sor-ni 11\PI,I-W 'Dm llolsoki (lUliilli'M 
I'lo.iU's.- t’o ‘( ♦^nlTolk Si. niapul.i'tut el 
oI i;uniinMi j.ajiei pioduOs will i onmiepi i 
tin nniiMdlate enatiori <il a l-slor\ okli- 
tioii llii\ll7 rt . islimated to i ost il.oiit 
^lli.eijii. ('oijtiael li.i'. I.eeii .aw ude.l h. Ih. 
Austin On . L’lT !hoa.lv\;i' Sew N "ik 
Mill.''. M oi li I 1V a (I ea Ml! ej 


Michigan 

t‘on I ill i:o\ TIm' New plnin r'll- 

Ond Oeineiit Ce, ur: l-'nid . l).di..il, 

ha.'- « r.nnneiiced woik (.n tiie leniod'linr 

of tbi .rnn-i loial lailio.id sliops. l,ii«l\ 
;m qiiir e,i foi' ;i new' I ement ni.'imij ai I III mr. 
iJ.iid Tin woilv wit’ll uiai'ldnei \ pisi.illi- 
iTon. 1,-. estini.llcd to . ost III exies- of 
.sMidMMi .loliti \ lleek-i, VoS Slal. .'si 
• Poit lloron, Is (orisidtinp .nglneei. .lojip 
' lille.spn IS jn esiii«‘nl, 

Sr t'uAiu-—'J'he Dianiotul t’lxslnl s.ili t’o 
lias fourMlatjon.s in progr("H.K t’oi •> u'\v 
l-^toij' jilant addition, 60x160 ft. to be 
etpdpped as a inaehine shop and np'iiriii .'d 
department llentv Whitinp is pie'-nlen! 


Missouri 

Wkst J'lmns —The Nation.il Uendeimg 
t’o., Kunaa.s Mn, Im.s iihin.s under \\a\ 

the ron.striK t ion of a im w Im al plan! 
for the manuf.-ieliire of soaps and ^ria'-es 
Tankage and fiTtili/.ei- will iv seiuied iiom 
Th«* workH of the West, J'lauis Sern»i . 
Idncoln Ave. W K Hess head.s the eoin- 
prtny. • 

(’ONTINKN'tai,— Tlie Alpha I’ortland (’I'lm nl 
]'la«ton, m., Is )>1 ntining for the e(ee- 
tloii of an addition to (lie plant of tin' 
I'ontlnentH^ Portland ('einent (’’o. lei. ritly 
•leqnired for a ('onsideratlon aald to be 
$1,000,000. The new unit will eost. npprox- 
Irriately |600,000. with inaclilnory. ^he local 
mill will be the ninth plant to be operated 
by the Alpha company, and will be increased 
in eopaclfy from 8.200 to 4,.600 bbl per day 

New Jersey 

, ^ast Newark—T he John Hewitt P’oun- 
dry Co. has tentative phtn.s under con.stdera- 
t Ion for the rebuilding of the i^rtlon of Its 
iilant on Sherman Ave., destroyed by Art* 
with loss ostimated at about 

$ 10 , 000 . 

, ^iiNp Brook—“ rtie Rubberoid Co., a Hub- 
•^idlfiry of the Standard Paint Co., nutnu- 


factiuec nf erunpu.'iition roofing, roofing 
paJnt.s, ete., hu.s completed pinna for in<‘ 
erection of a 1-.story building at its local 
works, 100x120 ft. 

NKWARK-Tbe Pitt.sbureh I'late Class Co.. 
280 F:iizab<'th Ave , lia.s work In progress 
on the Hrsf unit of iU new linseed oi) nitll 
at Uiver.sJde and Chester Aves., adjoining 
its paint w'orks :tt tlii.s Uxation, n’he phnit. 
with Kfahi eliw.itors and maehinerx. will 
eost approximately $8(10.'M'O. and will give 
(‘inplovnient to .about inn men It i*' 'X- 
|)e«-tc(l to be l<■ad^ for sei'sace eaily la 
March. lleadquat lei s of the loinpanv are 
III tiie bVicK 15ldg Hilt.Hburgh, Ta 

Trknton- Tile .lointlcs^ l-'ire Hi a k ('e, 
li:i() Clav St. Chleiig,., ill. has aequhed 
I hu'al site (m ih.' eiiition of ;i new file 
biii'k ail'! leicMiots pi.ml. estmi.ated to 
( ost close to $76.0(10. wilh machinery. Tt 
will be equipiM d fill an oiMjuit of '.I ear- 
loads pel day 

New York 

HmvKit.M’a'it The ^V H Hooini.s ’Pale 
Main S( . li.is iilate; tiealiliK (oinpletion 
h'l tlie election of a new l-,st<n-\ plant on 
I'x.il .Sll.‘. '10x110 ft. estimated to » ost 

.i|)ptoviinatelv $.aO,mMt, ■with pulverizing 
iiul I'tlu 1 m.'oliineiy W U lx>omi' i" 
b'-d 

( »<ilil''NSr.I no Tin (‘gdettsbuik l’.U>el' (_'o 
Ii;i-, leiit.itivi I'l.iii- nndet t oiishk'i .1 ((on T'a 
Ih.' eie«th>n oi a lew l--«(or\ mill a'ldltion 
. Mvt about ^IMhorni. inehulink «'qidp 
ineiit C.oig' \[<K'e i‘- m «ba»ge. 

Nurth Carolina* 

\i iiK.M\ui.i-’ ’Die ^'lt^ (’outuil 1“' taking 
hids until .Ian 11 for I'.xtenBion.H and im- 
1 ,i o\ erneni^ in Ihe municipal waterworks, 
iiM hiding tlUration |il,int. w itb < luonh a 1 
hou-.e and otb'i d*'|i:n tiiieiil'. 'Dm (lllberl 
'• W'lilt' Co. Duihfim, N i.s engineer 

Ohio 

Nil I.s 'Phe Oldo tiiiix .Iid/aiig A Mfg (' 

IS i.'ikliig Ind.s for Iho cotiHlruetion of a new 
1 -sioiy plant addition, 72x1 20 ft and will 
bnak gi'inind at an eatl.N date. I*! !• Hent- 
h \ IS liend * 

< 'IN'CIN.SATI -I'iie, I )e' 17, di'Htiojed 

two buildings fit the plant of the .lareeki 
('beiniial Co., al St Herniird. near Cin- 
ejnn.ili. with losa esliinuted at about 

$].Mi,(Mio including equipnienl and .stock ' 
K iv pl,mned to n-bnild 

\i I M.sri') Chaile.s H, vSmitli ami 1, <’ 

('ook ol the Manufaiturors’ Sales Co, Alli- 
,inte, ha\t orguinized a, new eoinpfiny to 
iqi'-iale tiu' potteiy m»w’ in courMi' of erec¬ 
tion i>n site .securer! through the local Cham- 
h. I of Commerce, betwr'iii S«'bring and 
Milam e 'Pile initial .slinctuH' w ill b' 

I sioi \ 86x20(1 f1 , and will la- dr \’oti'd to 
iIm- (Ir-eoiaimg of w liitiwvarr' and elnriawac 
liioduets Two dr-roiating kilns will l>' 
'letti-d al the pirsmil tiiiM', ntut four add!- 
Iioii.il Mali milt'- at a later date It e 
plannod to ( onuii'iM’o opriatioii' kit' in 

' I tiii.i I ^ 

Orejron 

Si'Hixoi ii'.i.i' 'Pbe Cai'boliiM'iim \\ ood 
I’lodiiebs Co, I’oilland, lia.s arranged fot 
tbf‘ t'stabllsbm' nt of a new woo<l-l i eatIng. 
iml ei r'o.sotiiig plant on lor'al site 'I'la 
piesr-nt woiks .it Aide! will be reinovr-'l 
to this loiaturii and a'ldilioriai eiinipineiii 
install' 'I to pi o\ hIo ,1 « a p.K :t.\' of 1 ea l lo'i'l 
pi I da \ 

Pennsylvania 

i’o'j'”l'.S'J''')WN Pin Model 'Pij'r (7o, has 
Inoki-n gi'ouml for tin etr'ctlon of a l-atoiy 
addition to it.H iilaiit Ceotge H, Stark- 
wa'alhei hi'ads the company, 

AMUKincK --'Phi' Stanrlanl Scamle.s.s Tula' 

( ’o , .'111! Ctli Avi .. Pittsburgh, manufacturer 
of .st'a-l tubing, i.s consid(*rlng the erection 
of an addition to it.s local plant to cost 
about $76,()tK' Jl H Wharton Ih company 
eng'incr r 

MipLanI)—'I’ lie Pittsburgh Crucible Strjrl 
(k). lias coniTmnee<.i tin* inatallatlon of a 
nr-w liquid purification plant at Its local 
work.s, to be r-quipped for a capacity of 
12,()()((,000 cu.ft. 11 will be used to purify 
t okc oven gaur'.s, and is r*xpr*cled to be rca<ly' 
for oervice I’lirly in Marc}). 

AT.r.EN'Tow'N—'Hie Royal Paper & Bag 
(k). 16 North 7th St., hna authorlaed plans 
fr*i the rebuilding of the 3-atory plant, 
60x230 ft., al 37-41 North 7th St., recently 
dr-sl roy r-ii by fin*. 


Texas 

Houston- -The Sinclair Refining Co. i.s 
said to have tentative pjans under 'Way tor 
the erection of an addition to its oil refinery 
on «he Houston ship channel for consld- 
eralile Irn-reaHe in ea parity, 


rio.Nt'Kit Tin* Mm*i i< ;m (.dj Co., Tulsa. 
Ckln.. has commenced The erection of tin* 
first imtl of a new refining plant on local 
.site, and will Inaugurate work on the sec¬ 
ond unit at an early date. The total plant 
will h.avc v'ln output of about 6.000 bbl. 
pel* day and I.s e.stiniiit'-d to cosi appro.x- 
irnately $in(i.000. 'P J Ryariv |k piesldmH. 

Virginia 

CitAiivM .‘^iitphln A- Suell nic idannlng 
fci till' •"'I'lblislinn'id ot " lucjil plant for 
111 .' m.'imitaetuic of .vlMh* brick, wtlli dalK 
"iKjnif of abmit r>n.a(m l)i i, k.s Inqiiirlc.s 
arc being m;id<- for niiirbhici\ ,'ind opcrut- 
mg oiinipm.'iit 

MaI.A.X—W’ oik will he coniloelU'ed at OIU'c 
"11 n mw flllintKni pkiiu al tin* municipal 
w atei w oi k'-, ii' lia\" a cnpai'itN iif ;i!Miut 
Mm "(111 g.al u'loss 'PIm' C.indma I'higinccr 
iiig C" , W'ilmingt'ni \ (' is engiru'-r 


Wash in ton 


<Til" West Coa.st Hnlp Hapci 
<. reietilH eigaid/.ed (i. lensitucl ami 
"1"'' ''(* I li" .i1 p.ip. r mill, will be openited 
b\ tiM s.iini im.-te^ts ,,s lamti'il the Itaw- 
l''\ Ibilp A Hap'i c,,. Oi-egi'll City, tire 
In ailililicn to ibe .I'-qiii'.itiun <if n local 
'^t'* for iIm ptoposerl iM'W mill sci’iired In 
«o-op'i ,ni"n with Ihe (Hympbi Manufac 
fuieis \sso(ia(Inii tin* c<nnpan,\ lias pui- 
< ha--.'.I Si Iniiiiei btewer\ al 'Piimwali'i 
aiul w ill 1 .'iMiid.'l Hm' stiuctnie for another 
l’"l" ' "dl! 'Pin laigei mill Jo be eon 
''VV-V’,' .v"*7.Mi,(i()(l Instead 
"t .$.'""."" 11 , ,M }ne\'iousl\ HMiiiiiitieed. alid 
is .'\pe. ted t" b« te,-|d\ f.i| .sel'\ (<-e (n llboOl 
I mMiilhs 


West Vft-xinia 

( 0 ll Mil I'.sri'N 'Pb.- I .ibbi y -(Iw eii.s .Sins t 
'Hass <‘o. \n-hi»las Itldg, 'Poletln, (I , is c(«ni- 
pleling plans fin tin' «'ieelioii of llie pro¬ 
posed .'iil'iiJioti to It.s local plaid, to Include 
.1 mimbi'i of IM'W Imilding.s, with macldncM. 
'■stimaled to eost ,'ippt oximale)\ $ 2 ,lHH),n"(i 
'Pill' oweii.s Hoitli' Co, .same iiddrcss, a 
.suli.sidia 1 '% OI gaiiiz,! I Ion, IS also pri fej-ting 
pl.ins foi the new a<lilition to its (’ImrlcH- 
Joit Winks eutnpi i.sing additional structures 
than ibo.se initially' eonsidered. Increasing 
the estimaiisl mve.stment to about S760.000. 
witli macldm-rv The |)e\'(.ri' ('o,. Nicholas 
Hi<lg . 'Potedo. I.s eiiginei'i for both projci l.s 
.ind M 1 > Hlbbcy boadu the I'ornpanieR 

Cii.M{!,i:.si'o\ — The J'JviiiiH Hea<l <*<i is 
libinnlng foi immediate opi'iatlon.s In tin' 
portion of its new loeal plant Just com- 
idefed, gl\mg 4 ‘m|> 1 oynient to about 111 " 
wolkei.s 'Phe plant wdll Mpe<*laljze In the 
pimtiniion of red and white loa<l.s Tenta 
ti\e pl.iiis aie now under I'onglderutlon fot 
llle eteitlon <if twd ii<l<litloicil f.’ietois' utdt-- 

Mexico 

.svMTA I'd tAi-iA --The San 'Po\ Mining 
Co b.'is teiiiativ <4 jilans undei way tor 
extensions and Impi oveinents In Uh plant 
t" cost ;ihoiit $l"(),(!"", including the iiiHtallii- • 
lion of < (iiisiderable neW' equipment An 

appiiqii lation of the amount noted haa been 
arianged ('liarli'.s M S<hwnb. Inaid of ttie 
llcthlebem Sle.'l Co, Hetlilclicm. I’a. is 
irdi'iesied in till < onip,in\ 

Cuba 

‘\ M-vi.i'i.i 'Pile Hsliella Sugai ('enlral, 
lad , lias plains nmler consideration for tlie 
lelnilMIng of the portion of its mill and 
l)')\vei hoiKsi !it Cesp(;(les, roeontly de.stroveil 
by the. etuised by uii explosion 


Capital Increases, Etc. 

TiiK RoKHKIJ^R & llAHALACHBai CHBMICAL 
Co , 709 (ith Ave., Now York, has filed notice 
of Increase In capital from $1,800,000 to 
$3.2'6(),()(K) 

Thk Huhncutown- HoucKi.AlN C<x. French- 
town. K J., manufaciurer of electrical por- 
»;elain products, has sirranged lor an 
Incieuse In capital from $100,000 to IS'iO.OOd. 

TiIH HoVDKIX llROTIIKRB WllITB IjBAP & 
CoLou Co.. 432 East T..afayotle 8t., Detroit, 
Ml< h , has filed notice of Increaae in capital 
from $1^0,000 to $337,500 for general 
expansion. •• 

The Jniaana Zinc Crkobotino do,, Tt^rro 
Haute, Inu., ha.s arranged for a^change of 
name to the Indiana Wood iTeservlng <’o. 

TuK Union Card & Pafbr Co., 45 ^feck- 
man St. New York. N. Y.. has arranged 
for an increa.se in capital from $150,000 to 
$.600,000. 

The I’brth Amboy Chemical Works. 
Inc., 71 Buckingham St., Perth Amboy. 
N. J.. has filed notice of increase In capital 
from 140,000 to $1,0^0,000 for proposed 
expansion. 
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Industrial Developments 

I’ATKit AU of the iHivu-t rnillH a( WjuMmoi 
C onn., have* adopt*-<i a <apii<'[lv 
->( in ■lul*'. (ovrrltiK' day and niglit forn h <-ri 
a»i K-hJ' aliift 'J’ln- jdaiitH nn'lud* tin 
Vtin ruan Wrifiiji; I’apnr Cn. fj H Jj. jctci 
Af Snns, and tlm Wjndsni lynk.-, I’.ipn, MilP, 
it..-, til.' la.Mt bnlii^ op.Jiitnd h.\ .1 1. 

Sm.\ 111 i 'll , N» w ^'nik 

I’apnt and j>u^. millK at J-'nt I Wdli.nii 
' >Mt . hav«- itn M-Msnd njxiatlons and >t' 
iioW (Uiirdim nn <i Inuuirt piodin’liun 
M’lindiili- th.in f< I a niindx ; nf linintln pa.’-l 
Tlic Spt IM ■ l-'alls I’o. KapUNka.Hirif; nut 

liaN tnl l)ic ( nliMt I U( I inn uf a In.al 

nilpidl* pulp ndll and wdl opendn al (In 
platil lit tnaxiniuni fot an Ind* (1 

nil*' jn find 

t'KJUMn- ,\ < <.nipl> tn iin-nt lia'^ Inn, 
i-lfi'i Ind in Da- wan biaiah <<1 I),- 

p(dh-/\ liidiislM, f<>IIi)\\jn^ a ja \\irk- 
.‘■ttikn, wilh a ( ompi ojii Im.' wa^n advaini nf 

I"' '''til "Vnj pnvious sllimlllb , 'I'll- 
mnn aKk< il I'm a 7 p,i tent Iih-mm',. 

Tim ‘•ndulilan IbU'k A- 'I'ilc i\<. ('(.•irli 
(on, S\„ , ia jinifn. tlriK plain fni ('l,. ,.|||\ 

I nMiiinpl luri of ju (mI lint i(»ti at iI.m linal nluil 
following a nIuK down f<„ a miinb'i m 
tnonlli.M 

Tim Indnpiaidnnt Ibi.k i\, Tn ni-a, 
jN .1, N in.atrdiiJniri^; anli\, opni,Ji..i, at 
thin Ilf itH fiaji biiik nia unfa nl ut inv p'a tit ■ 
at Honl. tiiown and vidnllv. and .\p. 

U. ,,i, ihiN IliinUKhuUt Ih, 

♦vininf .Nn/tHori 

'’"' I,' *■ ''''I' "l-l 

■. *1 '‘'Olitiidiiu jirodtniioh .m ,i 
mnti l,-| of I,, , 

.... 

KIIIC IH.II. I i,s .,1 \ I 

iir.- iiilVMriclrm- p, ,„|m, iu.ii, liill,,« |i,,' 

of th, 1 , 1 , 1 . ,1... 

I•|lll.„l. Ipl,!.,. r,, , 

iinji.tlty ..r pliinis ii, II,i„ .IlHliiit 1 , 1 , 
IDTltllnis njom It, toil pn| (i-nt 

•I'll'- IV,III Ainim, Til, I,,.,II, ... 

. .. ,« iiii.llilpinipp full ..,ip,„.i|, ,,1 

xlo.'iil Wl.l'IlK ,||„| ||,|^ , .. 

for narly Irmrcii.Nn 

Thn ItlnnlnKliani Mol!o» Til.- Ii'n-i, > 
Ala,, l,N ninidntr full. vvfd. m kiiIui wm knu 
foinn oidnn: on liand an sani to inMtn 
'•inNmmtiir on ||,i,k ha-os tbtouKlioni 0,, 
wliitnf .sniiKoii 

Tl... Hli.i,il,i|.,| Hi.p.l, Ml,. | Ill, 

tnl. In IlllililliB lit b,„l, ,,r ii,, pi„|,| ,,, 

1,11,1,111 ,’„p,,. iM, ... I,, ,1, 

ll„■_}^il,l,.| im„iih, 

UliHUKll 'I'll, 11,.,;,| 'I'l,,. ^ Ulllil,, , , .. 

IMIH, Ak,’,,ll. II, Im ( llllipl, , llip I],,. ,. 1,1 III, 11 

,,r till',.,. iii.,\ pliiii, iiiiiii,iiiiiH 1,1 I,., Ill, ii 

w„ikn. ,ii„l |,i,,|„,..„.s 1,1 pl..,,, Ill, „„||, 
full .soiAjif in III I'ctauaix Tiii 

' pn-Hont oiitjmt 1.^ ,.n a ba^-K ,,f .na n,,.. 
ilaih, and (liiM produtta.ti will hr dnnbbit 
as Moon as llm m w unil>- an nadv 

Tim K.lh SptinKlblil Tin Co. AKn.n n 
Is lualnlalninK piodmiion on a 
ptlmdulr ;‘od will lonimu,, on this h;ts|,s 
foi .III indnbnito pci ioti 

'‘l"'''iii; ,,l .- 

l. iit will. 111 ,. Aim, 1 1,. ,„ Sill, u,up A u, 11 , 11 ,,, 

li, . , " "I It- I Mill.' „„l|.„l 1,1 

/.111, ,,.ii|.,.,i i,ii,. fill „ p,,||,i,| ,,|. - .,, 11 ,.. II 

I, III,nil /.hi, A. |„..,,, ,1 ^i„,„ 

lil.i . 1 , N niiiiiimiip 1,1 III,.Ip,,„, ,| I 
i'l .J t'nll.ilin'i I'liiiip.ll,, 

m. n ,lll|Ml|,.|| ,1 sM|,sl,.|Mll,.|| lllli'l.'nl III III, 

iVi'n "I"'■■‘"'•I. In III.., -.i„„ 
ilt ii!.. w'l'.lkV""*’"'"''''"I' ii.ii' ... 

I in I bi \ V|i'w I' oundi \ i 

c IM anaimiii^ (,,, ip. ,, 
plant cal 1ill , 1 ;(nu'iI \ a fii 
foi nioic than . \ ,,ionn’o. 


Tli< .Nalioiuii 7'iilm Co, r’i(t-«lmryh P.a , 
I (ibsidiaiy of tfm Unit'd .Slates Sliad 
'uip. i.s advarming opi'i'alions at Us Kivov- 
• ii|< woiks. WliP'dinK, W Va , a plant, that 
I mill for rc.'.i-i vt' Horvin- in tirm-s of hoavN 
'!< in.ind Ib'tli blml fiifnina-s have boon 
lilowii in, while Iw'o boMscriK-r coru'i-itors' 
at. Opel .alli).', , of S'Weti wrldirik fur- 

iiait- wdl als.i lie aiti\<' I’m an indottnite 
|>> Mud 

’I'll. .Minn.so(;i Si.'.'l hulidh, Minri . 

Mijitiina on ,i «ap.oil> bashs and will 
i"iitiiiii. oil t)ii,s .Ml h.'duie loi an iiid'dlnltn 

'I'll' TMiriibuil Si.el Co, VoiiiiKslown, O, 

I il'\ < loping; iiniiMsed pioducilon, arid 
''‘""1 - tiijini.'iiP, aie ImiDK UiJoie lioin the 
"oil \ ni w idkb aveiaK-' was .iitaitmd 
m Non mb. I, willi a rn.md tini.shed lon- 
n '!■' "I uL’.ntia lulls of sli.'.'t.s sliip .st.'i'i 
"'‘i A l ull woikinj; fnn . i.s heme 

. mp|u\ I d 

I ’ 'III. K,. SI,, I <',i , |■ltK|,||,B|,, J.|, , 

III l.hilMi 1,1 .i.lilniiiiMil lii,.„||,.,.,s 
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Now Oil. .Ills 
I’ '!■ u II l.lMA.N-'m- UiVKU Co .'ai.' 

ii" Colonial Clianei Co. Fold i;idK, 
Viiimipiun, I».l iias b.-eu in. oi p, .1 a t ed 
'iH'ij ' I'.l iwan laws wtdi lapiiid nf 

.'■, .nianufaetme pap.., {u.iduets 

w itii miM m England 

’I'lir chvui.t's \Vm,mh ('o . }’hi].ol.'lp));;i, 

I ( Ills belli in. orporaled witli a .apilal 
•d Till,mm. to inanufaeluv.- biiik til.- an.I 

kmiite.l produels F JA Whil.-. r.Ul:: Leha- 
""II 'in I’ldl.ol.'lphla, Is tieasu,'. r and 
I ej.i . soiiiat i\ f 

Till-; KkI'-n'K Chk.mical Co, New York, 

N V "ire of s ,S AYintei, lilU Itroa.lwm ! 
New loik. n-presentntive. has necii imoi- 

ponili.i with a capital of $l(Ui,ruK(. to manu¬ 
facture ihemical.M and «henikal bvpioduetM 
The in< orpor-Mtors arc S M, .Moreiv#- J 
\t'eii-Hbaurn arid K H Ituikev 


Thk SofTllKHN .\TLANT1C FKRTIUZER Co.. 
AugUMta, <1.1 , has bei-n incorporatyii with a 
oapltfli of $ 1 .') ( 100 . to nmnufacturo fertilize 
products The liicorporjilor.s arc R C 
Neely, Sr. ninl .Ii', and S. H. Wilcox, all of 
AugUMtii. 

Tuk Ant Hoa'-k roW’DER*Co . Newark. 
N. has been incorporated with ii nominal 
capital of $.',.000. to manufacture Insect 
powders and oilier < liemlcal spcc-iulties. The 
incorporators aie lOilwaid fi. Zininiertnan, 
'icorge VYrber and .[obn A. itcrrinKer. 

South OiariRe .\ve, Newark The la.'<t 
noted represents Uic company 

Tiik liA'p.NT ivmc, I'.UMhiirBli, Pu , care 

V; T'"-' cl’ l.clawiiic, Dover, 

J k‘l, repi-'-.sentat i\ lum been Incorporated 
under i>cIawaM- laws with i-aidtal of $J.'i.0()0. 
to niariijfm tut e \arTiiMb's, poli.shes, etc. 

Thk AMa 1 !i;.\ Com-.. New 'Vork, N, Y. 
"i Holmes. Itogers Xt (’ai-penter, I’d 
Uroad St,. New York, repre.seritative.s. has 
ocen incorpoi .-d'd wKh a capital of $‘J0,000. 
to niamila( I 111 e iheniii .ii products The 
incoi-poratoi.s an- F i'en-auti and O Ttodi- 
nclla. 

^ UiSKlNINU Co, 
Ut.sburRb Fa . is ix-ing organ'.zcd to matiu- 
i.nUiii- leibuil oils 'riie incorporatoi'M aie 
Uobert A Uundl. , Ceorp- l-'amu-e. .Ii . and 
u'’'r Ih'istel Application for a .slute 
charier will be ina.b- on ,Jan S 'Die eom- 
pany s rcpHs.nt<-d b\- Merrill Wnglit 

ouMbrn’l:;;" ' 

' Tii.i.eiiv (III,l!|.Mun„,„t, 
r pocati d With a capital 

OI S«...0(l0, lu mamifactun- ftctroleum jirod- 
ucls riie MU ..riiorators aji- ly .1 TiHerv 
I I> Camf.hdl and C U Il’ook.s, all of 
Feaunioiit, 


Coming Meetings 
and Events 

Ambrican Ceramic Society will hold its 
meeting in Pltt.vburgh. Pa.. Feb. 12 

American Chemical Societt wili‘nold Hr 
spring meeting April 3 to 7. 1923. at New 
Haven. Conn 

American Elk(;tkocmemical Society will 

meeting May 3. 4 and 6. 
City’ Commodore Hotel, New York 

American Knoineeiung Council, execu¬ 
tive organ of the Fcdcratdd American Bn*i- 
neerlng Societies, will meet in Washington, 
D. <.7,. Jan 11 and HI. 

American Institute ok Mining and 
Mktaij,i!R(;k’al Knoineehb will hold Us an¬ 
nual meeting in New York City during the 
week of Feb ifi. I92;i. 

American Society for Steel Treating 
will hold its wiriter sectional meeting In 
Club, Ciiicago. Feb. 15 and 16. 

Inter:. A Till v \i. ('i i amukr ot-- ( 'ommkrce 
will hold Its second general meeting In 
Home. Italy. March 19-26. 1923. 

National J-’orbion Trade Council wl'll 
hold Its annual conference April 25. 26 and 
27, 1923, in New Orlcan.s, J.a. 

N»w Jersey Chemical Society holds a 
meeting at Stetters Restaurant, 842 Broad 
St., Newark, N. J , the second Monday of 
every month. 

Society of Jnpitstuial Enoineers. with 
headquarters in v.'hicago, will hold Its spring 
convention In Cincinnati, April 18, 19 and 
I’d. 1923 The major subject will be “Man¬ 
agement ITobletiiH of the Smaller Plants.” 

A I’Al'KR IMUSTIUKS EXI'OHm’ION will be 
held in Ciand Central Fal.ice, New York 
('li}, duriiiR ihr w.'k of April 9, 1923, by 
Uii- ti^U'i notmnal Expo.'^iiiun <.\> 

The ftillowlng meetings are scheduled 
to be held m Ilittnford Hall, Chemists* 
Club. E.Kst Ust St. New York City; 
Jan. 5-- Ameriean Chemical Society, reg¬ 
ular moeting .Ian. 12—Society of Chem¬ 
ical Industry. Perkin Medal. Feb H—Amer¬ 
ican Eleciioc-hemlra! Society (In charge). 
Society of ClK-ndcal Industry, Socl6t^ de 
Chlmle InduHti Idle, American (rhemlcal So- 
eiety, Jolfit miM-tlng March 9 —American 
('hemlcHl Society, Nichols Medal. March 28 
—Swlety of Cliemleal Industry, regular 
meeting. April 2(i —Society of Chemical In¬ 
dustry (In charge), American Eteetrocheml- 
<fil Society. Soel^tfi de Chimle Industrielle, 
Atnerlcfin Chemical Society, Joint meeting. 
May “I—American Chemical Society, regu- 
lar meeting. May II—Sod^^ de Chimle 
Industrielle . (in charged American Cheml- 
cal Society. American Electrochemical So¬ 
ciety. Society of Chemical Industry. Joint 
nieetlng May 18—Society of Chemical In- 
dustry. regular mealing. ‘ June 8—American 
Chemical Socletv meeting. 
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Problems in the 

Production of Sodium Sulphide 

URIN^l the years 1917 to 1920 there was an annual 
production of sodium sulphide in this country of 
46,000 tons. The size of this industry has been the 
cause of considerable surprise, for it is not generally 
recognized that sodium sulphide is so important a com¬ 
modity. It Ls obtained l>oth by the reduction of salt 
cake, sodium sulphate, with coal, and as a byproduct 
of the hfvrium industry. Since the ultimate survival 
of the barium industry in this country is at least partly 
dependent upon tfie tariff, it cannot be regarded as a 
basic source of sodium sulphide. Future progress in 
productioB, therefore, is rather definitely limited to 
improvements of the technology of the salt cake process. 

The furnacing of salt cake to produce sodium sul- 
phide»i.s a good example of a common type of problem 
met in chemical industry. The technology is surpris¬ 
ingly primitive and improvements are easy to visualize. 
But w! en it comes to the point of changing the process, 
it is impossible to show a jiriori a distinct advantage for 
the improvemant, even on paper, lMicau.se of the many 
variables. Moreover, the industry is bound by con¬ 
servatism to an extraordinary extent. 

At pre.sent salt cake is mixed with about half its 
weight of coal and treated in a rotary or reverberatory 
furnace. The material is gradually heated until it 
melts and reduction begins. As the reduction nears 
completion the mass becomes more and more solid until 
finally ilie charge is dumped and the cycle is repeated. 

• Perhaps the first thought that occurs to the average 
chemical engineer who observes this process is to make 
it continuous. But a continuous process mu.st take care 
of all three stages—preheating, fusion and reduction. 
The character of the charge changes fundamentally 
during the reaction from a mixture of finely divided 
solids to a mobile liquid and partly back to solid again. 
To attempt to carry out such a reaction in a rotary 
furnace wauld require a much longer one than is at 
present used, the operation being perhaps analogous to 
that of cement burning. But# the changes of state 
which );he charge undergoes would present grave if 'hot 
insurmountable operating difficulties and these would be 
enhanced by the fact that sodium sulphide burns 
rapidly after the reduction is complete. 

Thus the time factor is sjen to be of vital impor¬ 
tance. This is the reason why the continuous process 
used for the reduction of sulphate in the paper industry 
cannot be applied to the manufacture of sodium sul¬ 
phide, for in the paper industry reduction is not com¬ 
plete and the presence of sodium carbonate, the 
product of sodium sulphide decomposition, does not 
represent a serious loss. 

Other methods; which get away entirely from the 
rotary furnace process, have been suggest^. One of 


the most promising consists in injecting a finely 
divided mixture of coal and salt cake at the top of a 
stack. The tower would be heated by means of tuyeres 
and the mixture would work to the bottom where the 
products would be removed. The improvements in 
yield and replacement (jost which would result from 
this or any other radical change can be estimated only 
after complete inve.stigation. Meanwhile the cost of the 
investigation, the high investment in present equipment 
and the lack of any positive assurance of satisfactory 
results have held back investigation* and consequently 
defeated progre.ss. , 

Long-Term Credits 

And the Fertilizer Industry 

ROMINENT men in the fertilizer industry have 
stated frequently during the past 2 yeark that the 
sale of fertilizer on long-term credit is one of the very 
serious problems. Stated briefly, the situation is this; 
Fertilizer is delivered before the crop is planted and 
paid for after the crop is sold. If, as in 1921, there were 
large financial los.ses and many failures on the part of 
the farmer.s, the bills would not be paid until the har- 
ve.sting of the next year’s crop. Naturally this would 
have to affect the price of fertilizer during the following 
year, as at least the interest on the money involved 
would have to be absorbed. 

Several statesmanlike addresses have been made on# 
the subject to fertilizer manufacturers in which the 
imperative need for doing cash business was urged. 
It is a real handicap for the industry to have to act as 
banker for its consumers and it militates against the 
proper development of local banking. Of course his¬ 
torically the industry has only itself to blame. For the 
practice was started in order to increase sales and to 
e.stablish the confidence of the consumer in the product. 
Now the producer can’t let go. During this last year 
an increase of cash business has been reported, but we 
learn from those associated with the industry that it is 
very doubtful if it will ever be able to emancipate itself 
from the granting of long-term credits. 

To the outsider it looks as though severe competition 
actually has proved undesirable for the consumer, 
which is a peculiar anomaly. So anxious is the individ¬ 
ual manufacturer for business that if one producer were 
to offer cash terms only, Wie customer could shop for 
material elsewhere and get it on the old terms, which 
almost amounts to “pay wh?n you get ready.’’. So the 
net result is that because of intense competition 4he 
industry must still adhere to the antiquated procedure 
and carry the customer till after harvest. This must 
cost the customer more than straight interest which he 
would pay as discount on a commercial loan at a local 
bank, for there is much more risk for the manufacturer 
than there would be for the liKal banker, who is in 






60 


CHEMICAL AND METALLURGICAL ENGINEEBINQ 


Vol. 28 , No, 2 


cloHcr touch with conditions. Here is a cane where a 
Kentleraan*^greeinent ought to be of distinct benefit 
to the coiRmer, to say nothing of the producing in¬ 
dustry. 

Our Problem 

Of Immigration 

OINCE 1882, when Congress pa.s.sed the first general 

immigration law, this country has been experiment¬ 
ing with various measures designed in one way or 
another to curb or limit the incoming stieam of foreign¬ 
ers. In all that time, however, we have never formu¬ 
lated what might be regarded as a permanent immigra¬ 
tion policy. To find the reason for this it is necessary 
to go back a bit into history. 

In the past 40 years our attitude toward immigration 
has completely changed. For several ihs ades before the 
war the subject was regarded puiuly as an economic 
problem and the immigrant’s effect on American indus¬ 
try and American wages was the paramount eon.sidera- 
tion. Little thought was given to the social aspect.s 
of immigration; the capacity of our great melting pot 
was believed to be unlimited. Hut the developmhnts of 
the war very abrujitlf changed our viewpoint. The ra¬ 
cial characteristics and the quality and eharaetor of the 
incomers were more earefully .stmiied. Their attitude 
toward American institutions and toward our standards 
of living completely over.shadowed any eeonnniic (lues- 
tions involved. Already it had become apparent that 
there was danger of too much infusihle material in our 
melting pot and that slag inclusions were threatening 
to weaken the pure metal of American i itizenshii). 

This change in attitude was to .some extent attributuhle 
to a very important change that has ocuurred in the char¬ 
acter of immigration. From 1870 to 18!)() practically 90 
per cent of our immigrants were of the Nordic races, com¬ 
ing from northwestern Europc -ineluding the British 
Isles, tiermany, Scandinavia, Belgium, the Netherlands 
and France. But about 1900 a different trend became 
evident and the Slavii' rjiees appeared on our .shores in 
ever-inereasing mimber.s. Soon Italy, Austria-Hun- 
iRary, Greece and the other countrie.s of .southern and 
eastern Fmrope were supplying a.s much as 80 to 8,') per 
cent of all our inmiigrnnfs. And these newer arrivals 
were less stable, inclined to he radical and somewhat 
more than a third of them were illiterate. Further¬ 
more, they were not readily ussimiluied. 

While the Nordic inimigraiils had gone largely to 
the farms and factorie.s, the Slavic were generally un¬ 
skilled laborers and were satisfied to rem.iin so. Still 
another complication in reeamt years has been the in¬ 
crease in the proportion of Jews of a type inclined to 
enter trade rather than indu.stry or agriculture. 

The present 3 per cent immigration law, admittedly 
an emergency measure, has not contributed a great deal 
to the situation. Designed to limit adnii.ssion from any 
particular country to 3 per cent of the number of that 
country’s nationals shown in our 1910 census, the law 
made the fatal mistake of failing to fake into account 
the number who returned to their former countries. 
This accounts for such inconsistencies as the admission 
of only Italians last'year during a period when 

68,^0 former immigrants actually returned to Italy. 
The principal good that has come from the present law, 
however, has been the material reduction in the pro¬ 
portion of undesirables. Southern and eastern Europe, 
instead of supplying 760,000, as in many past years, 
was limited under the quota law to 166,000. Needless 
to say, the quotas frsm these countries are always 


filled. Thus the maximum number of Greeks and Turks 
to be admitted during the year ending June 30, 1923,- 
had already been supplied as early as November, 1922. 

As the present business revival continues there is a 
clamor in many industries for more workers-^in fact, it 
cannot be doubted that in many localities there is an 
actual dearth of unskilled labor. Pressuhe is being 
brought to liberalize the immigration laws, to let down' 
the bars in order to satisfy the economic needs of the 
country. As a nation it would seem that we are con¬ 
fronted with the problem of polluting our blood stream 
in order to get economic relief or of preserving our 
blood .stream pure and suffering an economk loss. 

What, then, is the way out? In formulating a per¬ 
manent economic policy toward iniraigration (and we can 
never get anywhere until we do) we are confronted 
with the neces.sity of effecting a working compromise 
between these views. But, at the same time, “a number 
of other factor.s must be con.sidered. Qualitative selec¬ 
tion of the immigrants to be brought in and their intel¬ 
ligent distribution after they arrive would certainly 
seem advantageous. After excluding the 'undesirables, 
the alien.s in the country might be registered and their 
movements followed closely for the first year or so in 
order to ob.serve their progres.s in Aipericanization and 
their industrial occupation and service. Finally, it 
might be possible for an immigration commission to 
keep informed about available supplie.s of foreign labor, 
in order that we might know where to turn for the sort 
of man pow'er needed by our indu.stries. 

Whil^ the framing of an immigration policy ir, still 
in a formulative stage, those of us in industry eaij 
contribute to the situation by making the closest .study 
of our own labor problems in their particular relation 
to the foreign-born worker. It will be only when we 
can furnish our legislators with definite ^antitative iti- 
forraation regarding labor shortage, turnover and effi¬ 
ciency and interi)ret this in terms of nationality, race 
and length of service that we can expect to have a 
scientific solution of our immigration problem. 

The Menace of 

Loosely Drawn Contracts 
HOBABLY a vague security is felt by a manufactur¬ 
ing organization in contracting for all of its “rt- 
quirements” in a given commodity, for the practice is , 
widely followed. In many case.s it i.s harmless, as when 
a relatively large producer agrees to take care of a 
relatively small consumer. In such a case the maximum 
requirement.* of the consumer will hardly be an appre¬ 
ciable percentage of the producer’s output. But where 
producer and consumer are more nearly the same size 
and where variations in consumption may»be a rela 
tively lai'ge percentage of the total output, the contract 
must be drawn with coosiderable care. Loosely drawn 
contracts are especially a menace in such a case Rnd the 
court records are filled with disputes about them. Ex¬ 
actly the same thing is true of the converse, where the 
total output of a factory is contracted for. The many 
cases cited by Wellington Gustin elsewhere in this 
issue strikingly confirm this fact. 

The reasons back of the practice of making loosely 
drawn contracts are probably more fundamental than 
mere carelessness or ignorance. There is a tendency to 
believe that in vagueness of expression lies a flexibility 
from which advantages may* accrue. ^ It is usually for¬ 
gotten that flexibilit)( is a two-edged sword and thft the 
advantage may lie the other pairty. In a^iWon 
there ia also the cehijract which d^ not ex p ress ae- 
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euratoly the purposes of both parties. This is caused 
Jby loose thinking' 'which makes for inaccurate wording. 
Such a contract may be made with perfect good faith 
on both 8i<}es. 

Nothing more completely destroys the friendly good 
will which is the leaven of business relations than a 
dispute about money—a dispute in which both sides feel 
that they are being wronged. Mr. Gustin's article is 
of great value because it focuses attention on a funda¬ 
mental principle which must be periodically called to 
mind. Good faith alone is not adequate in business 
dealings, but must be supported by accurate expression 
and complete understanding in and through business 
contracts. Good ^contracts are promoters of business 
health. 

*1)irt • 

In ^teel 

RIOR to the war most all steelmakers thought 
that slag and metal had some mutual repulsion, like 
oil and water. They would not mix, and if you gave 
the metal a chance to settle quietly in the furnace, ladle 
or even in the ingot mold, all the slag would gather 
on top, s'eparated clearly from metal free of the last 
traces of slag. Then if the ladle and mold were clean 
of dirt, the resulting steel would be sound, except per¬ 
haps for a few surface seams or blisters which perhaps 
were healed in rolling, some blowholes which could 
alway.s be welded shut, and maybe some pipe or shrink¬ 
age cavity in the top, which could be cropped. 

Sofiie steelmakers, and big ones at that, think so yet. 
•They are sure that those little bltick spots which must 
be hunted for with a microscope cannot have any in¬ 
fluence on the quality of steel; things so little don’t 
count. Anyway, the chemical analysis is all right— 
sulphur and pho.sphorus are both low. Gas? “Why, 
how can there be any gas in that solid, dense ftietal? 
Besides a cubic font of gas is almost too light to weigh, 
and that much .steel weighs 600 pounds; if there ever 
was any in the blowholes it is all .squeezed out. You 
scientific men are always looking for troubles which 
do not exist—here’s good, sound dependable metal we 
can make in large tonnage. Why are you so fussy 
about it? Perhaps there’s a bad piece in it now and 
then, blit we’ll gladly replace those, and it’s good uni- 
•• form stuff. We stake our reputation on it. Would 
you think that Professor Micrograph knows more about 
steel making than our experts and the combined life¬ 
long experience of the Tonnage Steel Co,? If a i-in. 
section gives you a few failures, use a 3-in. section.’’ 

But there are some problems which can’t be solved 
that way. During the war, recoil cylinders and gun 
tubes had*to be made in great numbers, strong against 
great bursting pressures and yet light enough to be 
manageable in field pieces. A^id for the life of them, 
the Tonnage Steel Co. and all its experts could not pass 
the inspection more than ten times in a hundred. Alloy 
steels were blamed. If only carbon steel were specified, 
of course that would have been a different matter I 

The war is over, but like the peace such metallurgical 
troubles are still with us. We are more and more in¬ 
terested in high-speed transportation. Forgetting air¬ 
planes and subways (although the matter applies to 
them as well), automobiles are driven at 60 miles per 
hour oftener than they were sent 36, five short years 
ago. Every Increase in speed increases the required 
power much throws stresses Into eadi member 

at a greater ram and Barthes out hlddefi defeots in all 


parts ceaselessly. So the world nwveA 
certain brake drum made from Tonnage 
bon steel has been turned out by the 
reason to suppose that that design is theiljirt thw 
that it will be used forever, or that dlsgStfOuslttaiini^t' 
will never occur with faster and faster driving. ’ • " , 

, In fact, such a condition actually eaists. Wo ha^d' 
in mind a manufacturer of a very fine automobile Whihh . 
has built up an enviable record for quality and-nliAbil^ 
ity. Each part going into the machine is carefully 
made, under constant and minute inspection; Stock 
parts are tested by lots before ■assembly and each fin¬ 
ished car is taken out on a teat run by a driver deter¬ 
mined to jar loose anything that is loose. Productidn 
had practically been standardized, yet without any 
very great difference observable in the routine tests, the 
number of failures during test runs gradually increased 
in both carbon and alloy steel parts to an alarming pro¬ 
portion. What was worse, reports of one or two fail¬ 
ures in service began tritkling back. 

After intensive investigation the cause of these fail-, 
ures was found to be almost invariably the same as 
the cause of our old enemy “flakes” in alloy steel: dirt. 
Close visual inspection of finished pgrts or fresh frac¬ 
tures would not reveal any sign of trouble. Nor would 
there be anything "wrong in the chemical analysis. 
Microscopic examination of etched samples seemed also 
to give acceptable structures—not particularly .free 
from ferrite banding and ghosts, and yet not noticeably 
worse than acceptable material. However, a polished 
unetched section invariably shows a great number of 
round black spots apparently hidden by etching! many 
■fa in. across or larger and not more than 1 in. apart 
at 100 magnifications. Often these are arranged in 
rows, whereupon a service-fracture would follow a 
series of these, rows and exhibit an appearance of stair¬ 
steps. If a broken connecting rod was pickled deeply, 
all manner of seams appeared, apparently the vestiges 
of laps, pipes and unwelded blowholes. 

Of course, the Tonnage Steel Co. would not accept 
the blame, nor b<> held to a specification demanding less 
dirt. It wouldn’t admit that any dirt was there I BuA 
less conservative concerns wore willing to make smaller 
heats of steel, exerting the most extreme care and the 
utmost resources of modern electrometallurgy. The 
result, while not perfectly clean steel, is certainly far 
ahead of anything to be had on the open market. And 
I he proof of the matter is this; that when a troublesome 
part is made of clean steel, alloy or carbon, failures 
suddenly cease! 

So, at the present time, most of the energies of the 
metallurgists of that motor company are devoted to an 
endeavor to get cleaner steel for forgings and bar 
stock. Their specifications now read, in effect, "The 
steel shall be free of blowholes, internal defects and 
solid non-metallic inclusions—^the purchaser to be the 
judge of this requirement.” Microscopic sections are 
taken of all highly stressed parts regularly and ex¬ 
amined for dirt.- It has even been found necessary in 
a number of cases to specify steel made by certain 
processee as being superior to ordinary material in the 
matter of cleanliness and cleanliness only. 1% has been 
found that certain makers furnish far cleaner steel(|pum 
others, apparently as well equipped. They get the 
business. 

Viewing this, compelling fact, we take hope that etwtt- 
tua% the Tpnngg* Steel Coi will beoase cottvi^eid 
that dirty |i not a inebe aeientfftc epeculiitihsj'^'"^^ i 
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British Chemical Industries 

From Oob London Correspondent 

. London, Dec. 20, 1922. 

HEMICAL markets continue in quite a cheerful and 
healthy ati^^e and there is nothing abnormal about 
the usual falling off of business because of the Christ¬ 
mas holidays ami stock taking. There is no doubt that 
the demand for general and heavy chemicals is likely 
to be greater in the New Year not only on account of 
the general improvement in the indu.strial outlook but 
also because of the government’s roadmaking and ship¬ 
building programs and the schemes for the relief of 
unemployment. The threatened wage dispute in the 
chemical trade has also been avoided for the time be¬ 
ing, and all these factors, together with the continued 
fall in contract prices for heavy cjiemicals, justify a 
considerable amount of optimism. 

Briquetting Plants Close Down 

The position in regard to pitch is at the present 
time one of peculiar interest. A few months ago the 
price was $6.50 per Mon and since then it has been 
rising steadily until a level of about $12.60 per ton was 
reached. The reasons for this enrirmous increase are 
not only the closing down of a number of coke-oven plants 
but an increase in the demand for pitch for roadmaking 
purposes and the probability of a .still further- demand 
as progress is made with the government's program of 
additional roads and maintenance throughout the coun¬ 
try, part of which is in relief of unemployment. Bitu¬ 
men, of course, has been increasingly used owing to the 
pitch shortage, but a certain amount yf pitch seems to 
be indispensable in the mixtures usually adopted for 
making coal briquets. The result has been rather curi¬ 
ous, inasmuch as the manufacturers of briquets and 
patent fuel for anthracite slow-combustinn stoves and 
the like have lieen unable to pay the high prices de¬ 
manded for pitch and a number of briquetting plants 
have had to close down. This has already steadied the 
advance in prices, but the situation is very uncertain. 

pROCREss IN China Clay Industry 

The past year has witnessed a remarkable recovery in 
the china clay industry, the quantity marketed repre¬ 
senting more than 76 per cent of the pre-war production 
and the export trade having been more than double that 
of 1921. Cornish methods of handling china clay and 
refining it for the market have always appeared crude 
and inefficient to the uninitiated. Furthermore, some 
of the improved machinery installed just before the war 
was requisitioned by the government. The improvement 
in consumption has revived intere.^t in improved meth¬ 
ods, but it is unlikely that economies are really prac¬ 
ticable except as regards fuel and improved grading of 
the finished product. The new plant of the Stand¬ 
ardized China Clay Co. is about to liegin operations 
and comprises four 86-in. Coe centrifugal separators, in 
which the china clay is automatically divided into four 
or more grades both as to fineness and quality, the 
coarser product containing ajhigher percentage of silica 
and othei^ Impurities. At the same time moisture is 
broi4fht doara to as low as 26 per cent in the machines 
and an imimflred gas-heated drier leads to further econ¬ 
omies. IM^igh-grade materiid from these machines 
commandMjieonsiderably price «ihd it merely 

required Ipiiidard^tion ^^nil^onal^ jfp^anda to 
enable a^^reased over^ llBi rfe'lijiiiia^. There 


is also the possibility of further purifying and regrad¬ 
ing the inferior product from these machines. 

The further study of china clay for its use in chemi¬ 
cal manufacture as distinct from those in paper making, 
pottery, cotton goods and so forth seems well worth 
while, as there is ample scope for wideniijg the china 
clay market. 

Sulphur Dioxide in Coal Mining 

Coal mining is one of the few industries in which 
the chemist has not yet penetrated, but a recent in¬ 
vestigation by Dr. Lessing has opened up the possibility 
of u.sing purely chemical means instead of explosives or 
mechanical cutters, which have hitherto been regarded 
a.s irreplaceable. In 1882 the hydration of quicklime 
was sugge.sted, the expansion acting as a mild explosive 
in shattering coal. The present suggestion! which is 
now being tried out on a practical scale at the' Brereton 
Colliery, is that of passing moist sulphur dioxide gas 
through acid-proof tubes into the bore holes and allow¬ 
ing it to permeate through the coal for some hours. The 
gas is avidly absorbed by the coal and the calcium and 
other carbonates, which constitute the bulk of the inter¬ 
facial layers or partings which cement the- coal to¬ 
gether, are decomposed, whereupon thp coal can be very 
rapidly broken up and removed. It is stated that 1 ton 
of sulphur dioxide should suffice for 1,000 tons of coal, 
corresponding to about 6 cents per ton, and that there 
is no trace of leakage of gas into the atmosphere of 
the mine, although in any case the quantity of the 
gas use^ would be insufficient to produce injuriocs ef¬ 
fects. Treatment in this way also seems to raise the 
ignition temperature of the coal after treatment and 
may therefore constitute a safety factor in coal mines 
apart from the possibility of replacing explosives by 
chemical methods of disintegration. The details of rou¬ 
tine operations on a large scale should not be difficult 
to elaborate, but considerable interest has been at¬ 
tracted to the process and to the experiments which 
are now in progress, especially in mining di.stricts where 
•sulphur dioxide gas is or may be a waste product. 

Other Industrial Developments 

Other recent industrial developments include the use 
of carbon dioxide from the waste combustion gases of 
greenhouse boilers, for the purpose of increasing the 
yield of tomatoes, cucumbers and other hot-house prod¬ 
ucts by approximately doubling the carbon dioxide con¬ 
tent of the air in the houses. The possibility of apply¬ 
ing this principle to crops in the neighborhood of blast¬ 
furnace plants is fore^adowed and two installations 
are in course of erection. A new process for utilizing 
blood and tankage for molded articles, insulating pur¬ 
poses and impregnation is being tried out and will be 
referred to in a subsequ|nt contribution. 

The Federal Council for Pure and Applied Chemistry 
has now published an appeal for funds to enable' it to 
develop its work on an adequate scale. It is pointed 
out that while today’s financial conditions preyent the 
realization of the large scheme outlined by the late 
Lord Moulton, it is now essential to make a beginning 
in the direction of the compilation of chemical com¬ 
pendia and for the cultivation of the social side of 
chemistry. In this connection the Council has given its 
official blessing and its co-operation to the excellent 
work of the Chemical Industry Club, which has just 
held its very successful fourth annual dinner, at which 
T. E. Doggan,^ thjjChemists’ Club, WM JA 

honored guest. 
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Microscopy of Paint 

, And Rubber Pigments* 

By Henry Green 

Research Laboratory, New Jersey Zinc Co. 


A New Conception of tke nice 
of Microscopy in the Exambia* 
lion of Pigments Invdving n 
Distinct Technique — Uncanny 
Insight Into Mahufact^ing 
Processes Is Made Possible by 
Development of Science 


L ike ANJT science, micmscopy is composed of 
distinct divisions, from each of which a separate 
is derived; so we find useful application made 
of the microscope by the bacteriologist, the petrologist, 
4h® metallographer, etc. There is one division, how¬ 
ever, which, in comparison with the others, is still very 
much of an infant; in fact it has not even been 
christened. For convenience it will be called “pigment 
microscopy.” Undoubtedly there exists sufficient liter¬ 
ature on this subject to establish it as a distinct and 
useful branch of microscopy in itself, but the tendency 
has been, .apparently, to treat it, not as a branch of 
microscopy at all, but rather as a problem incidental 
to more important ones in the domain of paint and 
rubber research. 

The plaq in presenting this paper has been to reverse 
the customary procedure and study the subject of 
pigments mainly from the microscopist’s viewpoint, and 
incidentally point out its utilitarian aspects for the 
benefit of paint and rubber investigators. ’ 

As there is nothing in particular about a mass of 
pigment sufficiently characteri.stic to be of interest to 
the microscopist, his endeavor will naturally tend 
toward an attempt at resolving this mass into its 
ultimate units or individual ’particles. It is natural 
to expect that here might be found something that 
would not only differentiate various pigments but, in 
addition, throw some light on their behavior when sub¬ 
sequently used ill paint or rubber. 

The simple procedure of studying the individual 
pigment particle under the microscope seems like such 
an obvious thing to do that one would expect that nearly 
everything in this line had been accomplished some 
time ago. As a matter of fact, the number of tech¬ 
nologists interested in the use of pigments having a 
clear conception of the appearance and particle size of 
such materials is almost negligible. About 6 or 6 years 
ago it was practically impossible to find a paint manu¬ 
facturer even willing to admit that pigment particles 
could be seen in this manner. Perhaps a quotation 
from Bottler and Sabin' will help to visualize the 
situation as it stood then. Sabin states in reference 
to .a microscopic examination ot the major portion of 
elutriated basic carbonate of white lead (one of the 
coarser pigments): 

• • and as to the residue comprising»portion 5, 
which makes up the greater part of the pigment, it is 
not merely hopeless, it is as absolutely impossible (to 
measure) as it is to “averag^’ the apparent size of the 
stars in the sky, where each increasing telescopic power 
reveals new infinites of star-dust. 

And again, 

A microscope is an interesting and useful instru¬ 
ment; Imt the person who uses it is sometimes neither 
Interesting nor useful, and microphotographs may be 
mad e and interpreted m all sorts of ways. 

‘"Qentmn and Adxrlean TaniMi Uaktng,'' by Bstiter and fiebin, 


All of which indicates that the technologist believed 
then (and even now, in most cases) that pigments were 
too fine grained to be seen under the microscope. 

Distinctive Technique 

When it is taken into consideration that raicroacopists 
have for years devoted a considerable part of their 
time to the study of yie minute structure of teat 
diatoms, to the resolution of Nobert lines and to test 
plates, etc., it is not so obvious why technologists, 
thoughr admittedly not trained microscopists, should 
have been unable to cope with a subject as "easy” as 
the coarser pigments. The answer lies in the fact that 
pigment microscopy js in itself a distinct division of 
the parent science. If we do not expect the metal¬ 
lographer, for instance, to excel, without previous 
preparation, in the use of the petrographic microscope, 
or the petrologist to feel at home in the bacteriologist’s 
laboratory, then it is unfair to criticise adversely the 
investigator possessing but a temporary interest in the 
subject for not having acquired a correct technique for 
the successful microscopic analysis of pigments. 

Recently there have been appearing indications of 
a keener interest in the subject of pigment microscopy 
than heretofore. This has been particularly true in 
the rubber industries. With this in mind and hoping 
to stimulate further re.search in this field, the necessary 
apparatus, methods of mounting, photographing, etc., 
for such work will be described. It is not to be in¬ 
ferred that this information is exclusively for the 
rubber investigators, for with few exceptions it will * 
be of a general nature intended for use by anyone 
interested in pigments. 

Apparatus Used in Pigment Study 

The investigator working in the laboratory of a com¬ 
pany either using or manufacturing pigments can gain 
for himself considerable knowledge of the nature of' 
these materials by simple visual observation with the 
microscope. However, if this information is to be 
passed on to various department heads, etc., who 
seldom, if ever, visit the laboratory, the easiest pro¬ 
cedure is to resort to photography; by this means a 
permanent record of what has been seen is obtained 
that is often easier to understand than any verbal or 
written description. Bearing this in mind, the beginner 
should acquire his apparatus and develop his laboratory 
accordingly, for eventually/iwhen fully equipped, photo- 
microscopy will constitute the chief part of his work. 

It is convenient, though ^ot absolutely necegsary, to 
have two microscopes. One is to be used for vi^^ial 
work for examining mounts, to note if they are prop¬ 
erly dispersed. The second instrument is permanently 
fixed to a photographic stand and is to be used only 
for photomtorographs. The best stand Is toiS 

be stnmg'aif^':;: 

to 'to look, toto the mtorosQitoe' silid': > 
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FIGS 1, 

Fik, 1-ThU photomicroffraph aa altfpitu to (Juplicato, tho 
kind appcuflnir In print and llluHttaUis tho following faults: 

1—MagnlftrJttlon ami n-s«dvlnjp pow«*r belli leo low. 2—Illumina¬ 
tion off <'i*ntiT. It— niurnlnatlon not crltii-al 4 Out of focus. 
& "OveioxiMjHed.. €- ovcrdcvclop^sl. 7— I’l^jincint not dl^ixTaed. 


2 AND 3 

Fig. 2—A fine grain pigment as taken from Its package. Each 
pellet contains many thousands of pigment particles. Magnifica¬ 
tion 25 diameters . 

Fig. 2— American process ssino oxide taken at I,.'500 diameters, 
showing the characteristic oryatallinc oultines. 


adjust the illumination, which, of courHC, must be main¬ 
tained critical and centered. Each microscope should 
contain its own set of lenses, cortTprisiiiR a IG, 4 and 2 
objective and a medium- and high-power eyepiece. A 
well-corrected oil immersion conden.ser is required for 
high-power work. Any of the .standard illuminarits 
may be used. The author prefers the blue hand of 
the magnesium spark spectrum to any one of the others. 
Thus source of illumination is convenient, easily cen¬ 
tered, does away with the nece.ssity of Alter screens, 
and the light is monochromatic and sufficiently intense 
to take photomicrographs at 1,500 diameters with 
30-second exposures. Medium spewl plates should be 
used giving neither great nor slight contrast. 

The remainder of the apparatus will include the usual 
paraphernalia found in any niicroscopist’s laboratory, 
such as turntables, slides, cover glasses, brunswick black, 
reagents, etc. A thickness gage should always be on 
• hand in order to obtain correct cover glass thickness 
for the 4 mm. objective and proper thickness for the 
slides. The rubber investigator will require in addi¬ 
tion a microtome capable of adjustment to 0.5 ii. 

Mounting 

It has been stated that “photomicrographs can be 
made and interpreted in all sorts of ways.” This is 
quite true, but the pigment microscopist need not feel 
any apprehension concerning such a fact. It is very 
easy to decide whether a pigment photomicrograph is 
correctly made or not, and if not there is no reason 
why anyone should attempt to interpret it at the risk 
of arriving at a faulty conclusion, A properly made 
pigment photomicrograph cun tell only a true story. 

If we select almo.st any series of the published paint 
pigment photomicrographs and examine them critically, 
a number of instructive facts become apparent. The 
Ar»t is that there is nothing characteristic about any 
one of them serving to distinguish one pigment from 
another.^ Secondly, if we*had no previous knowledge 
ofsubject, it would be impossible to decide if the 
'4|itetomicrograph showed individual particles or not. 

. Our natural conclusion would be that pigment photo- 
J .micrographs are an excellent example of misdirected 
energy. In order to avoid such a conclusion, let^us 
ascertain what fcults exist that make work of Oils kind 
valueless and then determine the best means for cor-' 
reeling them. 


Referring to Fig. 1, it is obvious that; 

1. The illumination is neither critical nor properly 
centered. 

2. MagniAcation and resolving power are both inade¬ 
quate, being much too low, 

3. The mount is not properly made. No attempt at 
disper.sion. 

With regard to No. 1, thi.s fault exists so universally 
that it is the rule rather than the exception. Any text¬ 
book on the subject gives full explanation of how to 
avoid it. 

The second fault can be attributed to the facta that, 
Arst, the cost of high-class objectives" is often pro¬ 
hibitive for the small technical laboratory, and second, 
the untrained microscopist Ands such lenses difficult to 
use. For the moat .satisfactory work with Ane pigments 
a 2 mm. oil immersion objective is essential. 

It is undoubtedly in the third fault where the begin¬ 
ner meets with the greatest trouble. It never occurs 
to him that the construction of tho microscope is such 
that it is best adapted for the examination of minute 
objects, and, to within reasonable limits, the smaller 
the objects and the more completely dispersed they are. 
the better suited they become for microscopical exami¬ 
nation. As the result of this lack of information 
attempts are made to look at a great mass of material 
in which no effort has been taken to spread it out into 
suAliciently thin sections. 

Various States op Subdivision 

If we examine any pigment as it is taken from the 
package, it will be noticed, especially with the aid of 
a hand lens, that it is composed of small pellets which 
are soft and quite easily rubbed out between the Angers. 
(Fig. 2.) The size of these pellets is nbt necessarily 
dependent upon the nature of the material, fljid is in 
no way likely to inAuence the quality of the paint or 
rubber in which the pigment is ultimately used. In 
fact, these pellets are of no particular interest to the 
microscopist, but it has been necessary to mention them, 
for there are instances where technologists have taken 
such for individual {Articles. As a rule they are com¬ 
posed of many thousimds of particles. 

When these pellets are rubbed out on a glass slide' 
In a liquid ngedium as water, ponaitted to stand 
a few seconds and examined under, tke 
tt will be noticed tom toe particles Uave Ct^ieetod 







- /groups or floceuUttes. It is on account of this floeculat- 
k ing tendency that it is sometimes so diiikult to obtain 
well-dispei^ed mounts of pigments. 

So far we have recognized three states in which 
pigment pa/ticJes will be found to exist—namely, dis¬ 
persed, individual particles clearly shown; flocculated, 
individual particles seen only with difficulty; soft 
pellets, individual particles not discernible. 

There is still another condition that has not been 
mentioned, and that is one which sometimes occurs in 
precipitates like lithopone. In materials of this type 
there can often be found small undispersable aggregates 
composed of a half dozen or more particles firmly ce¬ 
mented together. These aggregates differ materially 
^from the pellets, being very much smaller, visible only at 
high magnification and function as individual particles. 

It is necessary for the beginner to become acquainted 
with the dispersed state and the three states of aggre¬ 
gation so that he can recognize each one without effort 
or doubt as,to what type it i.s. The next step is to 
learn how to make a properly dispersed mount suitable 
for photomicroscopy. 

There 3re four essential qualities found in a properly 
made mount. 

(1) Proper particle density. 

(2) Correct proportion of the largest and smallest 
particles. * 

(3) Suitable dispersion. 

(4) All particles in a single plane. 

In‘other words, there should not be too mtiny nor 
4oo few particles in the field of the microscope: the 
Iarge.>it particles as well as the smallest should be 
present and not pushed off to one side; pellets should 
be completely rubbed out and flocculation prevented; 
and all particles should lie in the exact plane of the 
micro.scope slide. The instructions for accomplishing 
those results were fir.st given by the author in the 
Journal of the Franklin Institute, November, 1921. A 
pigment mount, made in the manner there described, can 
be used not only for visual observation but, on account 
of the fact that the particles are cemented in a single 
plane and free from brownian motion, can be satis- 
Jactorily photographed at high magnification. This 
should l)e carried out with transmitted light. 

Nothing is gained, and in fact a great deal lost, by 
attempting to employ dark grouiul illumination, or the 


ultra-microscope. In this latter case it Is imi>oasilii|V ^ , 
to distinguish small aggregates from individw 
particles. 

Photomicrographs of zinc oxide, lithopooe, &on oxlda, 
gas black, lamp black, sublimed white lead and corrodsd 
white lead should be made at 1,600 diamoteQ, preferably 
with a 2 mm. apochromatic objective * and a ‘medium 
power compensating ocular. When moderate qmd 
plates are used with a 6 ampere arc and a Wratten C 
filter about 1 or 2 seconds exposure is necessary, if the 
illumination is properly adjusted. With the blue band 
in the magnesium spark spectrum (as supplied with the 
Zeiss ultra-violet microscope) about 30 seconds is re¬ 
quired for correct exposure. 

The first requisite of a good pigment photomicrograph 
is that it shall unmistakably show the outlines of the 
ultimate particle. • Preferably the particles should be 
separated and not touching or overlapping. When this 
is accomplished, all of 5he common pigments can be 
recognized and distinguished from one another without 
difficulty. 

Characteristics of Comtnoi\ Pigments 

Zinc Oxide. When this material is made by the 
so-called American jJrocess (Fig. 3), it yields its most 
characteristic forms. The single crystal particle is li 
hemimorphic hexagonal prism with acicular tendency. 

It readily forms twins, threelings and fourlings, all 
typically characteristic of this pigment. The particle 
size averages from 0.4 n to 0.6 m according to the method 
of manufacture. When made by the French process 
(Fig. 4), the particles are much less acicular and there 
seems to be no tendency for twinning; also the particle 
size is smaller, usually running from 0.3 m to 0,4 a on 
an average. 

The addition of lead sulphate during the process of 
manufacture produces a solid solution with the zinc 
oxide causing the crystals to become short and thick.. 
Fumed zinc oxide is always crystalline, though it Is 
often erroneously referred to as amorphous. Mlcro- 
.scopic examination of zinc oxide will show whether the* 
material is a “straight” zinc oxide or a leaded one, and 
in the latter case will often indicate approximately how 
much lead is present. Furthermore, it can tell by what 
process the oxide was made and sometimes the type 
of furnace employed. 
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FKS,^. 7. 8 AND 10 

KIg. 7 —HhrIc (•fir!)onnt«* of white l^ul l.r.Od (iiMiiieterH, showing l,r>()0 clIfirneLerp. 1'iiere la a slight tendency, not well shown In 
the rhnrn<’terlstle lM'xaKf>nal outlines of liie.Mc « tyHijil8. the plujluRruph, fi>r this pigment to form cuboH. 

Fig. S -HhsU- Htilphiite of white lend (Huhlinied white lead), Fig. 10—Rnrytes, 800 dlanicL»‘r«. 


Lithopone, Contrary to usual ta'lict, lithoponf is a 
ftne-ffrain material, Wie averaiio particle size fallinj; 
between 0.3 m and f).4 s. The miscoiueptioii has arisen 
from the fact that lithopone rubs.down in oil with a 
“pebbly” grain, but this should not U' taken as an 
Indication of the presence of large particles. 

Under the microscope the m.at(‘rial appears to be 
non-crystalline, the particles roundish in form, some 
having a high index of refraction and some low (Fig. 5). 
With the fluorescence microscope, sunproof lithopones 
appear dark, while the non-suiiproof are beautifully 
fluorescent. Ultra-violet microphologyaphs show that 
these materials are rompo.sed of two ingredients, one 
transparent (BaSO.) and the other opaque (ZnS) 
(Fig. 61. 

Basic Carhnnate of While Lead. On account of the 
large, well-defined hexagonal-shaped particles, this pig¬ 
ment is one of the best subjects With which to stai’t 
in the study of pigment microscopy (Fig. 7). This 
inaterial averages in part icle size from O.T.'i s up to 2.0 s 
and over, according to the method used in manufactur¬ 
ing it. When made by the Mathewson process, it is 
composed of large rough plates with a tendency toward 
the hexagonal outline. 

White lead particles are never aeieular, but always 
tabular. There are occasions, however, when this 
pigment contains elongated prisms of great size, but 
these are probably an impurity in the form of “normal” 
lead carbonate. Unlike zinc oxide, white lead is trans¬ 
parent to the ultra-violet wave length, 0.275 a. 


well-dispensed mount of it. All gas black contains 
large lumps of undispersable material which ird prob¬ 
ably adamantine. 

On the other hand, lamp black particles appear black 
under the microscope and are noticeably larger than 
tho.so of gas black, about 0.3 s to 0.4 s. It is never 
possible to nn.stakc one of the.se blacks for the other. 

The, Inerts. Barytes (Fig. 10), silica, asbestine and 
whiting.(Fig. 11) are some of the principal inertU met 
with in paint and rubber. They are not diflicult to 
recognize after the micro.scopist has become familiar 
with their characteristic features. In order to distin¬ 
guish between barytes and silica it is sometimes a help 
to have on hand two liquid media of refractive indices 
of 1.54 and 1.64; silica is nearly invisible in the first 



Basic Sulphate of White Lead (Sublimed While Lead). 
There is very little that is characteristic of this pig¬ 
ment. The particles are apparently non-crystalline, 
roundish in form, with here and there a tendency 
toward tl>e cubical in form. The average particle size 
is about 0.65 s (Fig. 8). 


FIO, 9 —GAS BI.ACK, 1.500 
U^MKTPIKS 

Taken with 1.7 mm. quart 2 mono- 
chromat and ultra-violet light. 

and barytes in the second of these, giving an easy 
means for determining which material is being exam- 
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FIG. n—WHITING, 500 Dl.MIETKRS 


Bu«n]ti)de of this force, but simple microscepie 
vatlon will always reveal Its preiwaee 6t ciuixtuiii^^''. 
absence. In wder to see it well in paints tiw statotiil ^ 
should be thinned with some of its own eehiclo. This' 
property depends entirely on the degree of wsUihg 
between the dispersed and continuous fibsMSi: 

Flocculation of the pigment filler takeB*plice in rub-' 
ber, probably when its mobility is at its highest—that 
is, during vulcanization; the fiocculates, .having Once 
formed, became permanent and can be studied in micro- 
sections made from the finished product. Rubber,: of 
course, is plastic; consequently even when its mobility 
is high it still retains a yield value which, if greater 
than the force of flocculation of the filler, will tend to 
prevent the pigment particles from grouping. This is 
the case when rubber is compounded with zinc oxide. 
Here the wetting is of a comparatively high order, the 
flocculating tendency is weak, and the result is that 
microsections show very complete dispersion of this 


Though th(f inerts are coarse in size, they are not 
“easy” subjects for the beginner, on account of their 
low index jof refraction, making them diflVcult to see 
and impossible to photograph unless mounted in a 
medium of comparatively high refractive index. 


Application to Reskarch 

• 

When investigators finally become convinced of the 
fact that the ultimate working unit—the individual 
particls—can be seen and photographed through the 
njicroscope, then it should not be long before* ways 
* are found to apply the science of pigment microscopy 
to research problems. 

The particle size of pigments is of the greatest im¬ 
portance to bofch the paint and rubber industries. In 
paint, particle size influences hiding power and con¬ 
sistency ; in rubber, the resistance offered to abrasion. 
In order that as much guesswork as possible be elim¬ 
inated from the estimation of particle size by the use 
of the microscope a method has been developed for the 
accurate measurement of pigment particles from neg¬ 
atives taken at a carefully ascertained magnification.’' 
Prior to this research very little information as to the 
relative sizes of the common pigments was available. 
Investigators had made rough estimates of these for 
themselves, but they were admittedly only approxima¬ 
tions and as a rule usually ran from 100 to 500 per cent 
too high. On the other hand, concerns manufacturing 
materials claimed to be colloidal often underestimate 
the particle size of their products to an even greater 
extent. Knowledge of proper methods for mounting 
pigments and the ability to use high-power lenses would 
soon correct these unnecessary misconceptions and pave 
the way for important advancesiin pigment technology. 


■ Flocculation of Pigments 

Perhaps one of the most Important properties of 
pigmentfF when incorporated in either rubber or paint 
vehicles, and one completely ignored until recently,* is 
that of flocculation. 'This property—or more correctly, 
the force which causes it—gives rise to the plastic 
nature of paints* and to the "stiffness” of compounded 
rubber. So far no microscopic method has been devised 
capalde of giving more than a rough estimation of the 


*‘T>lgni«nt Fl^ulatkm—It* Bclatton to Paint Oon«lst*ney," bj 
Henry Onen. Bead before the September. MSI, maetias of ttit 
American Cbeartce^Boolety. 


pigment in rubber. 

The degree of Wetting of the blacks by rubber ^s 
evidently low, for microsections show these pigments 
decidedly flocculated. It should be mentioned in this 
connection that poor incorporation of gas black will 
show as dense black liynps and should never be confused 
with flocculation, an entirely different phenomenon. 
Rublier microsections are made by first hardening the 
sample in a carbon tetrachloride solution of sulphur 
chloride,' or in melted sulphur,' or liquid air.' Sections 
are made from 0.5 a to 6.0 e in thickness according to 
the kind and quantity of pigment incorporated. Valu¬ 
able information can sometimes be obtained - from 
microscopic exam^ation of stretched sheets of rubber 
instead of sections.' 


Conclusion 


Only three of the possible uses of pigment microscopy 
have been touched upon in this paper—namely, pigment 
identification, particle size measurement and the study 
of pigment flocculation. It requires very little imagina¬ 
tion to visualize the innumerable problems which usually 
crop up during the course of a year’s research on pig- ' 
ments, a large portion of which could be solved by the 
use of a knowledge of pigment microscopy. It has not 
been the intention, as stated earlier, to emphasize the 
application of this work to paint and rubber so much 
as to lay down the elementary principles upon which 
to erect a new science—the science of the microscopy 
of paint and rubber pigments, and as such, it is hoped, 
this endeavor will be found useful. 

F. G. Breyer was, in all probability, the first inves- 
tigator successfully to use the microscope in the study 
Of zinc oxide. He recognized the crystalline nature of 
this material, which was supposed to be amorphous, 
and clearly distinguished between oxides made by dif¬ 
ferent processes. At his suggestion the work, briefly 
given in this paper, was commenced about 6 years ago, 
and during that time has constantly received the bmisflt 
of his encouragement anej enthusiasm, for which the 
author gives grateful acknowledgment. 

Palmerton, Pa. • 


•"Recent Development In the Art of Rubber Micros^kw^pyi” 
hy Henry Qreen, J. iwl. £fna. Ohem., vol. 1>, No, 12, Deceiweri 
1 » 21 . 

•'The Mioroflcople Sbiamlnatlon of Rubber Containing AnU^y 
Pigments," by A. F. Hnrdmann. Read before SepUmw, llSir 
meeting, American dtemieel Boolety. 
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German Brown Coal Compared With 
American Lignite 

Is Almost Two-thirds Water, Ours One-third; Has 2Vi 
to 13 Per Cent Agglutinating Matter, Ours 
• Leas Than IVj Per Cent 

By 0. P. Hood 

Chief Mechanical Engineer, U. S. lliiT-eaii (jf Mines 

ALTHOUGH I had read many riiporls about the 
brown-coal industry of Germany, actual inspec¬ 
tion gave me several impressions for which 1 was 
not prepared. We had fallen into the careless habit of 
thinking about German brown coal and American lig¬ 
nite as similar material. The great briijuetting indus¬ 
try which has been built upon German brown coal has 
been frequently pointed to as an axample of wiiat we 
should do with our own lignites. Thi.s put.s one in a 
frame of mind to expect a greater similarity in raw 
material than actually exists. 

Analyses of the two materials indicate a groat differ¬ 
ence in water content. Our lignite has approximately 
35 per cent moi-sture, whereas German brown coal in 
tbe Cologne district bas about 60 per cent. Along with 
this difference in the moi.sture content i.s a considerable 
difference in physical character. Brown coal is much 
more like earth than like rock. It i.s far les.s con.soli- 
dated than our lignites. We would not think of trying 
to force a .spade into a bed of our lignite, but this 
would he quite possible w'ith much of the German brown 
coal. 

I’HY.SICAL CHARACTKRISTIC’.S 

A piece of brown coal slightly con.solidated and 3 in. 
thick is readily broken with the fingers like a iiiece of 
corn bread. Throughout a mass of brown coal small 
pieces of wood are much in evidence. The binding 
material between the annual layei's of wood growth has 
almost dhsappeared, leaving the thin chips to curl and 
crumble when e.xposed to the sun. One small pile of 
brown coal exposed to the weatlier for a couple of 
• months had the appearance of a chip pile. 

These, woody pieces had turned a dark chocolate 
brown, and they have various degrees of friability. Oc¬ 
casionally large chunks of wood are found that would 
offer considerable resistance to any digging device. 
The beds in vai-ious iilaces vary in the proportion of 
fine and coarse material but in general the material is 
distinctly earthy. When taken to the briquetting plant 
the brown coal is pas.sed over screens which take out 
pieces over about 3 in., and the.se are diverted to the 
boiler house for steam making. 

The remaining material above * in. is readily broken 
up in a disintegrator. Our own lignite would have to 
tie put through rolls or a jaw crusher. The vegetable 
growth that furnished these great beds varied from 
time to time, so that in some places there is a dis¬ 
tinctly banded appearance, the color varying from vari¬ 
ous shades of chocolate brown to a light yellowish 
brown. In mining by hand the material i.s easily dis¬ 
lodged with pick and shoval. Blasting .seems unneces- 
.sary, and the excavating machinery scrapes it off a 
steely inclined face. 

Our own lignite, however, is consolidated, so as to be 
quite comparable in hardness with our more familiar 
bituminous coal. It is mined in the same manner as 
is soft coal, by (he use of coal-cutting machines and 
explosives. It usually occurs, also, in measures that 
have rock above and^ below, whereas in the German 



Keyotoru View f».. ln$. 

CflAIN iniCKET CONVEYOR DIGGING BROWN COAL 
IN THIC NIEDER LEUSITZ DISTRICT 


measures the overburden is sand, gravel and clay. 
These differences are responsible for the different 
methods of working. The greater part qf German 
brown coal i.s taken from open pits by machinery. 

There is a limit, of course, to the depth of the over¬ 
burden, as compared with the thickness of the coal, that 
can be economically removed, and when this Unfit is 
exceeded underground mining methods are used. Those 
parts of the beds that can be worked from open pita 
are developed first, but as the industry grows older the 
deeper'lying portions will be worked by underground 
mining at a higher coat. 

Our own lignite can in places bo stripped of the over¬ 
burden by excavating machinery, and can be loaded into 
cars by the .same machines. This work tprobably would 
be done by our standard dipper excavators, and 
machines of this type are to a limited extent used in 
brown coal, but the relatively easy digging together 
with the uniformity of material has led the German 
engineers fo develop in high degree the chain bucket 
excavator for this work. 

Chemical Differences 

Besides the.se physical differences there arc impoir- 
tant chemical contrasts. Certain materials in brown 
coal, on being heated, form an excellent binder and 
waterproofing material. The temperature at which this 
material develops is well below that of the distillation 
of any of the other coal substances. The percentage of 
this binder in the raw material must be at least 2i per 
cent if briquets are to be produced by the German 
method. This method, briefly, is to subject the brown 
coal, which has been dried to a moisture content of 
about 13 per cent, to hjgh pressure, pushing it throqgh 
a converging die which generates sufficient heat by fric¬ 
tion to melt the inherent binder and thus waterproof 
each particle. Different brown coal beds' possess this 
natural binder in varying quantities up to 13*per cent. 

The low-temperature distillation of this material 
yields lubricating greases and paraifine from whieh 
candles are made. Most of our American lignites have 
binding material of this sort in quantities less than 
li per cent. This immediately suggests that our own 
problem of briquetting is fundamentally quite different 
from that of the German 4>rown-coal area. We ore 
quite justified in leaking to the fievelopment of 'the 
brown-ooal ip^ustryen excellent oxami^ of vAitt 
ean be done whmt It ie neoesearjr to boaeiihNie m 
knr-grade fuel, but We are not justified Iq lo(Al«lg>>W 
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tftis example for specific technical detail as a solution 
of our own lignite problem. 

America ^as a lignite problem that must be solved in 
our own wa}' to fit our own raw material and to suit 
our own ecoijomic conditions. The German brown coal 
occurs in well-populated districts where there is a high 
degree of industrial development coincident with a scar¬ 
city and relative high price of other fuels. It is in the 
possession, also, of a people who have not always had 
the choice of an abundance of the best coal and who 
have already acquired an attitude of thriftiness toward 
the use of hdht. 

Our own lignit# occurs in districts furnishing a far 
less concentrated market and a much smaller degree of 
^dustrial development, and where the distances from 
coal field t& a market are much greater. Our lignite 
also occurs among a people quite familiar with some of 
the best coals on earth and with habits of using heat in 
quantity, particularly for domestic purposes, quite un¬ 
known to European habit. 

The brown coal industry of Germany at the present 
time is rapidly developing, as a re.sult of the scarcity of 
industrial‘fuel. There is a real shortage of fuel which 
can be met in the most expeditious manner by the de¬ 
velopment of brown coal. While a relatively small per¬ 
centage of Germany’s total fuel resources are in the 
form of biWn coal, they are turning to this portion for 
rapid development at this time. There is enough of 
this material to last from eighty to a hundred year.s, 
and tfie methods of mining and treating have been de¬ 
veloping since about 1866, so that practices are sub¬ 
stantially standardized and can be applied with little 
risk and uncertainty. 

In 1921 the total output of brown coal was 123,000,- 
000 tons, whilt more than 28,000,000 tons of briquets 
were produced. The raw brown coal is u.sed for indus¬ 
trial purposes on step grates, but since it has only from 
3,200 to 4,500 B.t.u. per pound, it is quite evident that 
it cannot be tran.sported any gre.at distance, except 
under extreme need. The briquets, on the other hand, 
make a most excellent fuel for industrial and domestic 
consumption. 

^ It takes about three tons of brown coal to produce 
one ton of briquets, one ton of the raw material being 
required to reduce Ihe remaining two tons to one of 
briquets. Their heat value is about 8,600 B.t.u. per lb. 

Platinum in 1922 


Oxidatlon-Reduetiim Indicators 

Dr. William Mansfield Clark, chief cbemist of ti^ 
Hygienic Laboratory, spoke before the Chemical Society 
of Washington, Dec. 14, on “Oxidation-Reduction 
Indicators” and gave a demonstration of equipment used. 

The speaker gave a brief description of the method 
used in the study of the oxidation-reduction ecjnilibria 
among organic dyes. Titrations were carried cut in a 
closed vessel under the protection of pure nitrogen. 
Electrode measurements were made against a saturated 
KCl calomel electrode and the single potential differ¬ 
ences were reduced to the hydrogen scale. In all cases 
the dye solutions were buffered against change in 
hydrogen-ion concentration, as was also the titanous 
solution used for reduction. 

It was sho’vn that when the hydrogen-ion concentra¬ 
tion was maintainol rigidly constant the curves relat¬ 
ing single potential differences to percentage reduction 
conformed to Peter’s equation 

The value of n, as this is determined from the slope 
of the curve, is found to be 2 irf the case of all 
dyes so far studied.. The accuracy obtained by this 
method was as high as has been observed in the study 
of inorganic systems. The speaker particularly empha¬ 
sized the necessity of controlling the hydrogen-ion con¬ 
centration in measurements of this type and then 
pointed out the shift which occurs in the equilibrium 
potentials on change of acidity. Unlike most inorganic 
systems which require for their favorable study intense 
acidities or intense alkalinities, many of the organic 
systems may be swung through the whole gamut of 
acidity-alkalinity. When so handled they reveal the 
influence of hydrogen-ion concentration in details which, 
have hitherto not been appreciated. To illustrate this 
the speaker showed his extensions of the data on ferro- 
cyanide-ferricyanide mixtures and on the quinhydrone 
system. Carrying this into regions of p„ which have 
hitherto not been studied, it was shown that there is an 
orderly transition from regions where p„ has no influ-* 
enee upon electrode potentials to regions where the 
potential varies in an orderly manner with p„. 

There was then developed the mathematical treatment 
outlined in the speaker’s book, "The Determination of 
Hydrogen Ions,” 2nd edition, Chapter XVI. By means 
of the mathematical relations it was predicted from the 


During the first 9 months of 1922 the imports of 
crude and unmanufactured platinum amounted to 72,410 
oz., which,is nearly 11,000 oz. more than the imports 
during the whole of 1921. Colombia supplied about half 
the crude platinum that reached the United States, and 
some Russian platinum came in through England and 
other countrie.s. As the domestic supply of platinum 
and related fnetals is now almost completely dependent 
on imports, it is reasonable to expect a considerable 
increase in the quantity of new metals recovered by 
refiners. Stocks of platinufii at the beginning of the 
year were about normal, amounting to 64,547 oz. 

The large supply was reflected in the price of refined 
platinum, which throughout most of the year was from 
687.50 to 690 an ounce but which early in the fall ad¬ 
vanced to 6108. Palladium remained at 650 to 650 an 
ounce without fluctuation. Tie price of iridium was 
fairly regular ji6.6160 to 6176 an ounce ^il fall, when 
a ahwtago of gupifiy catowd a advance in 

^priool 


chemical nature of certain of the dyes that the curve 
relating the potential at 50 per cent reduction to Ph 
should have at .30 deg. various slopes in various regions 
of p„. By assigning arbitrary acidic and basic dissocia¬ 
tion constants, equations were developed which fitted 
the experimental facts, and the constants so assigned 
agreed with independent estimations where these are 
available. 

Taking as an example the substituted indophenols, 
the influence of substitution upon equilibrium poten¬ 
tials is revealed, and a Tiew method of studying the 
influence of substitution is^opened up. Substitutioti in 
any one type of dye was shown to have relatively little 
effect, a greater effect being found in the trans^ion 
from one type of structure to another. 

By selecting a series of dyes, the equilibrium pdtw- 
tials of which have been determined, it is pdssihle. to 
construct a sycteni /oxidation-reduction In^cft^ 
comparable in their ofn field, with tl^ acid-h^ 
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The Low-Temperature Carbonization of Coal 

II—Results of Applying the Carbocoal Procfsa to 
Various Types of Coal in Small-Scale Appaiatns 

By Harry A. Curtis and Walter J. Geldabd 


I N a'previou.H paper' in this serien the authors de¬ 
scribed the development of the Carbocoal process on 
a commercial scale at Irvington, N. J. In its final 
form this process consisted essentially of the three 
steps; first, carbonizing the coal at low temperature; 
second, grinding and briquetting the carbon residue, 
and third, carbonizing the briquets to render them 
smokeless. The Carbocoal process and the experimental 
plant at Irvington pre.sently aroused a great deal of 
interest; inquiries began to come in from all parts of 
the United States, from England, Prance, Japan, Can¬ 
ada and elsewhere. Coal operators wanted to know 
whether their particular coals were suitable for making 
Carbocoal and what yields of byproduct.s could be 
obtained. In several cases carload lots of coa,' were 
shipped to Irvington, and tested in the commercial re¬ 
torts, but the cost of such te.sts was high and it was 
difficult to measure accurately the byproduct yields from 
a few carloads of coal. To meei the .situation there 
was finally developed at Irvington a complete miniature 
plant in which the various steps of the Carbocoal process 
could be carried out with 100-lb. batches of coal. In 
the following pages this small-scale apparatus is briefly 
described and the results obtained with several typical 
coals is discussed. 

Apparatus Used 

Primary Carbonization —The low-temperature car¬ 
bonization of the coal was carried out at .'iOO to ,550 
deg, C, in a cast-iron retort, shown in Fig. 1. This 
retort was mounted in a firebrick setting and heated 
by three surface combu.stion burners. In the early tests 
with this apparatus the paddle .shaft was turned by 
hand, but later a motor drive was .sub.slituted. It will 
be noted in Fig. 1 that the retort is so designed that 
'all the coal is within the heated area of the I’etort. 

It was customary to carbonize three batches of coal 
of 334 lb. each in this retort before disconnecting the 
byproduct apparatus. It would have been better to 
have had a larger retort and to liavo made a single 
charge of 100 lb. 

CoUection of BttprodticU —The volatile matter dis¬ 
tilled from the coal was passed successively through a 
condenser, a water scrubber, an exhauster, an acid 
scrubber and four wash-oil scrubbers, the residual gas 
passing to a holder. Arrangement of the apparatus is 
shown in Fig. 2. During the test, tap water was 
circulated through the condenser. One liter of water 
was placed in each water scrubber, 1 liter of 10 per 
cent H,SO, in the acid scrubber, IJ liters of wash-oil 
In each of the oil scrubbers. The wash-oil used was 
the ordinary high-boiling petroleum oil commonly used 
in byproduct coke plants. It* was later shown by one 
of our co-worker.s’ that, for the absorjition of light 
oils, from coal gas and foi* its subsequent analytical 
detemination, absorbent charcoal is a much better, 
cledmr and more easily handled reagent. Accordingly, 
the four wash-oil scrubbers were removed and two tin 
tubes, in series, each containing 600 cc. of absorbent 

HHurm. <1 Mtt.. voL 21. No. 1, Jan. t. 123S, p. 11, 
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charcoal, were substituted. This change increased 
greatly the facility of setting up and handling the appa^ 
ratus, as well as the accuracy of the analytical results. 

During a run, tar and ammoniacal liquor collected 
in the condenser, the two water scrubbers* and a little 
in the sulphuric acid scrubber. The ammonia was 
distributed in the tar, the liquor, the* water scrubbers 
and largely in the acid scrubber, while the light oil in 
the gas wa.s removed by the wash-oil or charcoal 
scrubbers. 

Briquetting —The carbon residue accumulated from 
the primary carbonization wa.s ground to the proper 
.screen in a small Hardinge ball mill, mixed wiih crushed 
pitch and then fluxed with live .steam in a vertical fluxer. 
Briquets were made in a small Komarek press, the 
briquets being approximately the same size as made in 
the larger plant presses. 

Secondary Carbonization—The briquets were car- 
ijonizod at 1,000 to 1,100 deg. C. in a carborundum 
muffle 10 in. diameter by 36 in. length, the byproducts- 
being collected just as during the primary carboniza¬ 
tion of the coal. 

Data Taken During Test 

It is not possible in a brief paper to .set down all 
the details of operating procedure with the small-scale 
apparatus de.scribed, nor to discu.ss all tjie precautions 
used in taking samples, in recording various measure¬ 
ments and in chemical analy.scs. It is perhaps worth 
while, however, to list below the items of information 
which each complete test yielded: 

a. Proximate nnaly.sis, thermal value, ash fusing 
point, sulphur and nitrogen on coal tested. 

h. Yield of gas, tar, ammonia and light oil during 
primary carbonization of coal and during secondary 
carbonization of the briquets. 

c. Specific gravity and calorific value of primary gaa r 
and of secondary gas. 

d. Specific gravity and distillation fractions for pri¬ 
mary tar and secondary tar, with specific gravity and 
tar acid content of each fraction. 

c. Yield of carbon residue and proximate analysis of 
same. 

/. Screen analysis of carbon residue used in raw 
briquet mix, melting point of pitch used in same, and 
relative proportions of ingredients. 



pio. smom 


6« 




1928 


cmnncAL Aim kwaiiMIkwom. rmammatti 



Bypuf^ vctlYC For 
rv^hting prvison.' 






_ZZI’ 


FlC). 2—^PARATUS FOR COLI.KC^TINQ BYPRODUCTS 
DURING SMALL-SCALE TESTING OF COAL 

g. Yield of Carbocoal and proximate analyais of 
same. Sulphur content, nitrogen content, calorific 
value, and usually a “drop test” of the Carbocoal. 

The complete test of a coal in the small-scale plant 
described above came to be known in the company’s 
records as^the “Buffalo furnace test.” There were some¬ 
thing over 160 complete tests made at the laboratory at 
Irvington. It is not feasible to give the results of all 
these teats, but the attempt is made below to pick 
out variouk types of coals and summarize the data for 
these coals. 

Example l. High Volatile Bituminous Cqal 

• This particular coal was received as a carload ship¬ 
ment from the Russell mine of the Warner Collieries at 
Tiltonville, Ohio. 


Moifituro, pflr cent. 

Volatile, per cent. 

Fixed caroon, per cent 

Ash, percent. 


Analyses 


Carbon 

Coal 


Residue 

As Hoo’d 

Dry 

Dry 

4 5 .. 



37 4 

39.2 

8 9 

47 4 

49 6 

75 0 

10 7 

11.2 

16. 1 

100 

iOO 

100 


Sulphur, percent. 

B.t.u. 

Aah fuaine > 'oint, deg. F. 


Item ir—llaw Briquet Data 

of «“/ fo process: 1,846 lb. coil (dry) to prinmiy 
retorts And 134 Ib. of powdered coal (dry) used in raw briquet mix. 

«eiduc. 80 i>er cent; powdered coal, 

•** Ipw oentrookesjven pitch, 10 per cent. 

Melting point of pitch, 170 dag. F. 


Item III—Yields Per 2.000 Lb. Dry Coal 


Carbon reeidue, lb. 

'Carbooc^, lb. 

Dry tar. gal. 

Ammon, sulphate, lb... 
Light oil from gae, gal... 
Cas, cusft.. 


Primary Secondary 
Carbonisation Carbonisation 
1,234 . 


Total From 
Prooen 


3.622 

Item IV—Qas Data 


]^-t.u. (averue)... 
fip.gr. at 60^. Fs. 


0-l7gd«g.C 


Secondary 

Oaa 


Total From 
Proceas 
633 
0.62 


Item V—Tar Data 

Primary Tar 
^.gr. 1.03 

Vol.. Tar 

Aoida. 


Cast 6| 
4.T7 0. 

11.70 0. 

W 


imary Ty Total Tar Ftom Proeeaa 

* STS « s > 0^ 

Tar VoL, Tar 

^ Aoida. Par Adda. 

fip.Gr. Par Cent Cant flp.Qr. Par Cast 
“ 11.5 4.i0 0.« 

57.5 14.55 0.0 

50.0 11*75 I 
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Examfle 2. Texas Lignite 

This particular sample of lignite was sent in by the 
Big Lump Lignite Co. from Rockdale, Tex. The results 
given below are of particular interest just now, since 
a plant is being built to carbonize and briquet this 
lignite. 

f 

It«m I— -rroxiinnit' AiihIjms 



('uul 

('iirlion 

Carbo- 


Ah KucM 

i)iv 


coal 

Molvtura, perofint .. . 

29 4 




Volstile, per oent 

Fixed oeronn, iMirofiDt . 

32 7 

46 3 

H 2 

7 7 

30 1 

42 7 

69 3 

74 2 

Aeh, per sent. 

7 8 

li 0 

17 5 

18 1 


100 

1110 

100 

100 

Bulphur, perount . 


1 12 

1 

1 

Nitrogen, per cent. 


1 45 

1.5 

10.541 

D.t.u. 


12,155 


Item II—Uaw 

Bmiiiel liiUa 




Corapoeltion of raw briquet mix: 





Lignite rerbon reiiiiue. 

» 


80 


Powdered ooal (coking ooul) .. 



10 


Cokr-ovon pitch. 



10 



Tbe pitob from litfnitw in not if , ImiI i'hii be uncd if 

it is blfindnd with aaphiilt or with nokn ovru piii'ti 


Item HI—'YitiWg j>cr 2.000 lb. Dry Tilanilo i’lii,'* itn rmv.ii-n-d IlitiuiunuiLH C’uhI 
and Extra Pitch Ent'd in Ituw bmiiM tH 



• Pniimry 

Carbnmziit loti 

S*Tniiiinry 

('arli'iiiir.:il loll 

'Potal I'roin 
ProrcHs 

ClarboD roaiduo, lb.. .. 

1,143 



Cnrboooal, lb. 

Dry tar. gal. . 

13 63* 

7 17 

1,09 1 

20 64 

Amuioniuin kulphiih , ll> 

1 t 75 

e 70 

16 45 

Light oil from gan, gal 



2 61 

Han, cu.fi. 

6.475 

4.651 

11,126 

n.t.u. cifgaB. 

Item IV —(lan I'bita 

Primary 

603 

Si-noiKiary 

291 

'Potal 

473 


Example Medium Volatile, High-Asii, 
Bituminous Coai., 

This sample came from the Snowclown Colliery, near 
Dover, England. 


Itoni 1—Proxiiniitn Analym's 





(-iirbnn 

(’urlio- 


rioal 

Uosidut' 

coal 


Am Keo’d 

Drv Thmis 

Drv llns'H 

Dry Brm 

Moisture, per cent 

2 3 




Volatile, per cent 

F sod oarben, per ci'ht . . 

24 6 

25 2 

7 6 

4 5 

55 H 

57 1 

68 4 

72 2 

Aah, peroeitl. 

17 3 

17 7 

24 0 

23.3 


100 

100 

100 

100 

Sulphur, percent . 

Nitrogen, per cent ... 


1 4 


1 62 


1 9 


B.t.u. 


12 4(.2 


11,358 

Ash fiuing point, deg. F . . 



1,980 

to 2,020 


Item 11 —Flaw Briquet Diifn 

Dintribution of oonlin pnweM to primarv irtorta, 1,78') lb ; to raw briouet 
ml*. 215 1b. 

Compoaitioii of raw briqueta: 


Carbon reekiiie, v>or oent. 

78 

Pitch, per (Mint , . ... 

10 

Powdered coal, per oent . 

12 


100 


Item III -Yields prr 2,0001b Dry dual 


Carbon rtwiduo. lb '.. 

Ckrboeoal. lb. 

Dtp Ur, sal. 

Ammoniaiu aulpbatn. 
LU|hi oil from gat, gal 
Oaa, ou.ft. 


lb 


Priiunry 

OnxiiouiEntiori 

1.396 

16 3 
5 1 
0 81 
« 2.5)2 


SccotidHry Total fYom 
Ciirbonisation lYooota 


7.5 
!0 1 
0,32 
5,019 


1,505 

23.8 

15.2 

t.l5 

7,571 


e 




horn IV-A-Oat Data 


Primary Gaa Snoondary* Gm 
051 348 

0.425 0.57 


Total 

518 

0.59 


Item V—Tar Data 


8 p 4 [r. primary Ur.. 1.062 

* " ' ' . I.F8I 


Example 4. Miscellaneous Coal 

In Table I there are'given in less detail than in the 
foregoing examples the data obtained with a variety 
of coals. The table is meant to show onlji the general 
results from such coals and should not be used to draw 
conclusions by comparing the individual coals, since 
each teat involved many details not mentioned in the 
table. It should be remembered that the results given 
in this table refer to the Carbocoal process complete and 
not to the low-temperature distillation alone. 


Economic Status of Nitsogen 
Fixation in Germany 

Present Production Still Inadequate to Meet Domestic 
Requirements—Recent Developments Compared 
With Pre-War Situation* 

By W. T. Daugherty 

AsHiHlaiil Triido CommiHHlon*-!. U. S. Hurcjtu of Foreign 
and Dome.siic foitimprce • 

T he importance of synthetic nitrogen for Germany’s 
agriculture as well as for her industries, is greater 
now than before the war. The present financial condi¬ 
tion of that, country prevents her purchasing Chilean 
and Norwegian nitrates in great quantity as she did 
in 1913. Furthermore, tlie nece.s.sity fo» increased 
domestic production of foodstuffs to free Germany from 
foreign supplies, for whicli .she can ill afford to pay 
at prijsent world-market prices, is now muck more 
pronounced. , 

The result is a consistent effort to increase the fixa¬ 
tion of nitrogen from the air -an effort which had its 
first real impetus when Germany went to war and was 
automatically cut off from importing Chilean nitrates. 
Germany's experience with nitrogen fixation has thus 
far been highly satisfactory, certainly from the stand¬ 
point of meeting the emergencies for explosive manu¬ 
facture created by the war and the demands for 
the progressively intensive agriculture after the war. 
Although crop statistics for the past year, compared 
with 1921, would seem to helie an increase in the use 
of artificial nitrogen fertilizer, the real reason for the 
decrease in agricultural yields is probably to be sougat 
elsewhere. German crops suffered from unfavorable 
weather this year and nitrogenous rehabilitation is still' 
much needed to compensate for previous neglect result¬ 
ing from the demands made by the ammunition industry 
on war-time artificial nitrogen production, 

Germany’s comparatively new synthetic nitrogen in¬ 
dustry, us developed most efficiently by the inventions 
of Haber and Bosch, must be regarded as‘ a very im¬ 
portant scientific achievement, likely to compete in the- 
world market of the future against native nitrate salts, 
as well as against the air-fixed products of Norway 
and Switzerland. 


The Supply in 1921-1922 


German production in .terms of nitrogen content in 
the fertilizer year' 1921-22 amounted to 300,000 -tons, 
according to the most reliable estimate, while the needs 
of agriculture and industry are estimated at from- 
600,000 to 600,000 tons. Two-thirds of this production 
wap credited to the two plants employing the Haber* 
Bosch process for the prodiibtion of sicnthetlc 
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from wbieb, with tlie aid of catalyzers, nitrate salts 
al^ produced. The nitrogen content of these salts is 
estimated at about 20 per cent, which indicates a pro¬ 
duction of 1,000,000 tons. One-sixth of the 1921-22 
production of synthetic nitrogen in Germany is credited 
to the Frank-Caro process yielding calcium cyanamide 
(19 per cent'N) for commerce, and an equal, share 
belongs to the coke and gas factories, yielding ammoni¬ 
um sulphate (20 per cent N). The total production 
in 1921-22 was about 41 per cent above production in 
the previous year, and the ratio of increase was more 
or less uniformly distributed among the three processes 
of manufacture. 

According to official statistics, the consumption of 
fixed nitrogen b^ German agriculture alone was 
800,000 tons natural organic, but this included other 
nitrogenous •fertilizers not discussed here. The German 
industries—e.g., dyes, sulphuric acid, celluloid, meat 
preserving, etc.—arc accustomed to use about one-fifth 
of Germany’s nitrogen supply. Net imjwrts of Chilean 
and Norwegian saltpeter during the 1922 fertilizer year 
amounted to f7,768 tons of salts, equivalent to about 
2,600 tons of nitrogen, accordingly but a fraction of the 
needs of the industry. 

PRit-WAR Nitrogen Supply 

Before the war, Germany imported more than half 
of her total supply of nitrogen. In 1913, her net im¬ 
ports of nitrates from Chile amounted to 740,811 tons 
of salts (containing roughly 120,000 tons of nitrogen) 
and frdhi Norway, Switzerland and Sweden 48,14J tons 
o4 salts (containing roughly 0,000 Ions of nitrogen). 
In this connection it must be remembered that the 
actual value of nitrates as plant food is somewhat 
greater than that of ammonium sulphate, although 
the latter contains a relatively higher percentage of 
pure nitrogen. The superiority of nitrates lies in the 
readier assimilation of their nitrogen by plant life. The 
ratio of their assimilation, as compared with that of 
ammonium sulphate, has been computed' as 100:98. 

In the fertilizer year 1913-14 Germany produced 
about 110,000 tons of pure nitrogen from the operations 
of her coke and gas factories, about 5,000 tons by the 
Frank-Caro method, and about 7,000 tons by the Haber- 
B^sch process. The latter process was then in its in¬ 
fancy, while the former, now as then, is less economical, 
at least when dependent upon the power sources for 
electrical-energy which Germany is able to offer. 

Germany’s gross supply of nitrogen for argiculture 
and industry in the calendar year 1913 (Note: The 
above production figures were for the “fertilizer year’’) 
was approximately 248,000 tons. Agriculture absorbed 
210,000 tonif of this amount, the remainder being used 
by industry. By similar computations, it is calculated 
that Germany’s gross supply of* nitrogen in 1912 was 
approximately 230,000 tons, with a similar ratio of con¬ 
sumption by agriculture and industry, and in 1911, 

. about 185,000 tons. 

It is interesting to note the increase in the use of 
synthetic nitrogen in Germany in the last 10 years. 
Besides having the poorest soil of any of the larger 
nations of Europe, Germany now has new difficulties 
in feeding her dense population, because of inability to 
buy abroad on a pre-war scale. Dr. Caro, head of the 
Bayerische Stickstoffwerke ft Trostberg, which employs 
the proeeas bearing his name (and also operated in Amer- 

hemleker. Dra Barter, itll. 


ica), has stated that if Germany’s annual production ) 
synthetic nitrogen is increased to 600,000 tons of nitro* - 
gen she can be freed from importing fore^ gtaifiv. 
Others estimate that 600,000 tons would be required^ 

. is assumed that Dr. Caro presupposes that German soil 
would also be adequately supplied with potash and phos¬ 
phates, but even so his estimate seems very optimistic. 

In connection with the general fertilize/ situation, it 
is stated that German soil was overfed with phosphates 
before the war and that sufficient reserves are in the 
soil to allay any fears of an imminent phosphate short¬ 
age. The average ratio of nitrogen to phosphate and 
potash absorption by all German crops is estimated at 
. 1 to } and 1 to li respectively.' 

The War Developments 

The war revolutionized Germany’s supply of nitrogen 
by building up a fixation indu.stry. The process was 
by no means unknown when the war broke out. The 
arc process of producing nitric acid was already in 
use. Frank and Caro h/cl discovered calcium cyan- 
amide, and Haber and Bo.sch had perfected their process 
of prodycing ammonia by the direct combination of 
hydrogen and nitrogen. 

It was tile latter process that was destined to grow 
from small beginnings to the greatest single enterprise 
of its kind in the world. The Oppau plant, at Ludwigs- 
haven-am-Rhoin, operated hy the Badische Anilin und 
Soda Fabrik, is now credited with an annual capacity 
for production of 100,000 tons of nitrogen; the Leuna- 
werke at Merseburg with 200,000 tons. Probably only 
Germany’s acute coal shortage and the explosion in the 
Oppau plant on Sept. 21, 1921, prevented capacity out¬ 
put in 1921-22. 

Tuft Situation in 1914 

Germany had about 60,000 tons of combined nitrogen 
when she entered the war. Reserve stocks of Chilean 
nitrates contained about 25,000 tons; ammonium sul¬ 
phate, about 20,000 tons, while about 6,000 tons was 
captured in Belgium, northern France and in the East 
during the first invasions. Relatively small amounts 
were imported from Norway and other neutrals. She 
was potentially able to produce 122,000 tons, 110,000 
tons alone being from her byproducts coke and gas 
manufacture. The German steel industry, however, 
suffered a setback at the beginning of the war, so that 
this source of supply was diminished to about 65,000 
tons in 1914-16. From her visible resources, Germany, 
then, was able to rely on 130,000 tons of nitrogen dur¬ 
ing the first year of the war. Her minimum require¬ 
ment in 1914-16, it has been estimated, was between 
200,000 tons and 220,000 tons to meet the needs of (1) 
the army and na-vy, for the manufacture of ammunition, 
(2) agriculture and (3) industry. The manner in 
which she developed her own resources in an endeavor 
to meet this demand affords one of the most interesting 
chapters in the history of science.* 

It goes without saying, however, that the prior claims 
made on Germany’s nitrogen supply by the ammunition 
industry during the war ejected agriculture Unfavor¬ 
ably, and that from the first year of the war German 
soil was progressively inrittequately fertilizai with 
nitrogen. 

The main burden of responsibility for increased s^* 
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thetic nitrogen production fell upon the two processes 
of Haber and Bosch and of Frank and Caro. The 
Oppau plant was already in operation, and it wa.s imme¬ 
diately enlarged. The Leunawerke was erected in 1917 
as an extension on the brown coal deposits in the Halle 
district, where cheap power was available. The Frank 
and Caro prOJess was in operation at Trostberg, where 
the BUyerische Stickstoffwerke had its plants. Exten¬ 
sions for the emergency created by the war were 
created at Knapsack-bei-Koln; Gro.ss Kayna, bei Halle; 
Waldshut; Piesteritz, and Chorzow, in Upper Silesia 
(since lost to Poland), all using the Frank and Caro 
process. 

Production During the War 

It was estimated that all of the.se plants working at 
capacity would be able to cover Cermany’s demand 
suiAciently to meet all exigencies.. With the adoption 
of the Hindenburg military program in 191G, fir.st esti¬ 
mates of Germany’s need wkre far surpassed and pro¬ 
duction was, in consequence, always insufficient. It is 
interesting to note that the first year’s I'stimated need 
of the army and navy, amounting to 50,000 fons, in¬ 
creased eventualljf, with the extension of military opera¬ 
tions, to approximately 240,000 tons annually. Produc¬ 
tion lagged behind this estimate, the 191G-17 output 
being approximately 100,000 tons from coke and gas 
manufacture, 58,000 tons from Frank and Caro plants, 
and 64,000 tons from Haber and Ro.sch plants, or a total 
of 222,000 tons. This amount was increased in 
1^17-18 to a total of 271,000 tons, 100,000 tons being 
from coke and gas plants, 105,000 tons from Haber and 
Bosch plants, and 6G,000 tons from Frank and Caro 
plants. 


In order to cover the spread between an estimated 
1922-23 inland production of about 360,000 tons 
nitrogen and an estimated need of from 600,000 
600,000 tons, Germany would have to import from 
900,000 to 1,600,000 tons of 16 per cent nitrates in 
order to meet her maximum demand. Negotiations are 
reported to be in progress now among the government, 
agricultural interests and the trade to determine how 
far it will be possible to import “several hundred thou¬ 
sands of tons’’ of Chilean nitrates as a spring order 
for German soil. In case the government comes to the 
conclusion that it can make this inve.stment, the trade 
has already promised to rush its order fbr spring fer¬ 
tilizing. If it were possible to do^this, the claim is 
made that later Germany would not have to import any 
foreign grain, or at least only relatively small quanti¬ 
ties, for the feeding of her population, AH predictions 
of agricultural self-sufficiency, however favorable the 
fertilizer situation may become, must, however, be taken 
with great reserve. 

Irre.spective of any large purchases of Chilean 
nitrates that Germany may be obliged to make this 
,vear or next year, it is most probable that the former 
German market is permanently lost, and Chilean pro¬ 
ducers will doubtless seek a compensating market in the 
United States or elsewhere. 


Future of the Industry 

Production of fixed nitrogen in the fertilizer year 
1922-23 will probably amount to .‘150,000 tons, or an in¬ 
crease of by 60,000 tons over the previous year. The 
main burden of production, as in the year past, will fall 
upon the Haber-Bosch process, which, as has been said, 
produced two-thirds of Germany’s total output la.st 
year. While it is difficult to gage future competition 
of Haber-Bosch salts with natural nitrates, the costa of 
these salts on the inland markets are now much less 
than world market prices, so that for the pre.sent and 
immediate future the process represents a substantial 
economy. 

That production costs can be kept down to the present 
level indefinitely is unlikely. All of Germany’s svn- 
thetic nitrogen plants are located purposely on o" 
alongside of natural sources of power, as for instance, 
the Leunawerke on the brown coal fields of the Halle 
District and the Trostberg works beside the .swift cur¬ 
rent of the River Alz in Bavaria. Cheap and abundant 
power IS a prerequisite for the development of the 
industry. 

Calcium cyanamide manufacture, on the other hand, 
does not app<>ar to have as promising a future. It 
depends upon the utilization«of electrical energy, which 
is not as cheap in Germany as, for instance, in Norway 
snd Switzerland. All in afl, calcium cyanamide manu- 
racture for fertilizer in Germany must be considered 
rather as an emergency enterprise made necessary by 
Ae war, and to a certain extent, as a less desirable but 
nu^-n^ed fertilizer during Germany’s postwar re- 
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ihe better nltratds on the world-market. 


Manganese in 1922 

Manganese ore containing 35 per cent or more of 
manganese shipped from domestic mines in 19‘22, ac¬ 
cording to figures compiled by the United States Geo¬ 
logical Survey from reports of producers of manganese, ’ 
amounted to about 13,600 gross tons, valued at $467,000.' 
The ore of this grade shipped in 1921 amounted to 
13,631 gross tons, valued at $495,097. "The figures for 
1922 represent the actual production for 11 months 
plus an estimate of the production in December. More 
than 10,000 tons of this ore was mined in Montana. 

The new tariff act, which became effective Sept. 21, 
1922, provides for a duty of $8 a ton on ore containing 
40 per cent of manganese, $9 a ton on ore containing 
45 per cent of manganese, $10 a ton on ore containing 
50 per cent of manganese, and so on. Manganese should 
therefore bring an average price on the eastern sw- 
board amounting to the present average price of for¬ 
eign ore plus about $9 a ton. The new tariff has not 
yet greatly affected the domestic manganese market, for 
even under its provisions not many domestic mines can 
operated at a good profit; but the owners of mines 
that have heretofore been worked profitably have shown 
a renewal of interest in the industry, and some of the 
mines that are already developed and that yield ore of 
high grade will probably be reopened. 

About 352,000 gross “tons of ore containing 10 to 86 
per cent of manganese, valued at about $1,232,000, was 
mined in 1922, as compared with 8,439 gross tons, vMued 
at $42,765, in 1921. About 308,000 tons of ore of this 
grade shipped in 1922 was mined in Minnesota. 

About 261,000 gross tons of ore containing 6 to 10 
per cent of manganese, valued at about $630,000, was 
shipped from domestic mines in 1922, as compared with 
62,670 gross tons, valued at $147,676, in 1921. About 
248,000 tons of the ore of this grade shimied In 1922 
was mined in Minn^Ota. 

Up to Sept. 21, nwaganese ore amounting to 266 M9 
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^ Cw»d Dandrite Contaloa Biuiy SmiU CtysUb With Simaar Lattlecs 
but Sightly Differing in Compoaitkm and DiBi«a8hBi—Intttmetallic Componnda 
I^saally Have Complex Lattices Giving Little Opportunity for Slip, Hence Are Brittle 


By Edgar c. Bain, M.Sc. 

General Elftlrlc Co.. Cleveland, Ohio 


T he history of the solidification of binary alloys 
which form solid solutions over a range is such 
an important factor in their structure that it may 
be well first to review briefly the current views on 
what takes place when a melt of a single pure metal 
solidifies. 

Mechanism of Solidification From Melt 

* When a tnetal is retained above its melting point, 
its atoms (or molecules composed of two or more like 
atoms) are isotropic, so far as is known. A melt can- 
I not be said to possess directional properties. It is 
true that 8on:\p bodies have been studied' which exhibit 
such slight rigidity that they could not be thought of 
as anything other than liquids, but which do have the 
anisotropid properties of crystalline bodies to a discern¬ 
ible extent. On the other hand, the glasses are not 
crystalline and are isotropic, but pos.sess great rigidity; 
they must, therefore, be classed as liquids of enormous 
viscosity. ’If we omit these two exceptional types of 
substances, we have rigidity and anisotropy as the 
outstanding properties of solids. 

Forttinately these two “borderland” types aj-e not 
known in metals. When the liquid metal cools to its 
freezing temperature, the atoms become anisotropic. 
If two i^r more like atoms are associated as a molecule 
in the liquid, they 8epar,ate before solidification and 
perhaps in so doing acquire directional properties. If 
these centers of newly acquired properties form within 
the melt with sufficient speed the whole mass becomes 
crystalline even during a very rapid fall in temperature 
such as a quench from the molten state. Metals act in 
this way. In a few “solid amorphous” bodies we know, 
such as silicate, these centers cannot form rapidly upon 
cooling. Lowered temperature brings on a molecular 
sluggishness or viscosity which prevents rearrangement 
of the atoms and the isotropy is retained when the mass 
is very rigid. 

It is well to remember that the molecule loses its 
identity in the solid state. It may well be that in liquid 
NaCl one chlorine atom may be bound more or less 
permanently to a certain sodium atom and remain thus 
coupled except ns some electromotive force causes a 
transfer, but in the solid state there is no assurance 
that any pitrticular combination represents a molecule. 
In solid NaCl any one sodium atom has equal chances 
of -pairing off with six different chlorine atoms all 
equally, remote and nearer than any other atoms, as 
can be seen in Fig. 1.’ Similarly, if we regard the beta 
brass range as depending upon the compound CuZn (as 
noted in the previous contribution' on “The Nature of 



l-'IH. 1—SLMl’LK ClJIilC I-ATTERN OF SALT CRYSTAL (NaCl) 


lation to the rate at which they grow' determines the 
grain size. In metals the number of nuclei which fonu 
in a quenched specimen is so great that a very fine struc¬ 
ture results when a melt is poured into cold water. 
Yet even here the whole mass is largely crystalline; 
X-rays are diffractec^ surprisingly well by even these 
tiny planes which form the three dimensional grating. 
It is quite likely, however, that the grain size may well 
be in the colloidal range. 

On the other hand, the opposite extreme is possible. 
If a crucible of melted metal is maintained accurately 
just above its melting point, a single crystal touches 
the surface and provision is made for a slow conduction 
of heat so that thg point of contact of liquid and solid 
is very slightly below the freezing point, no new nuclei 
form, but the crystal grows by addition of atoms from 
the melt. If now this single crystal be elevated and 
slowly removed from the melt at a carefully chosen 
rate, the crystal will grow at the same speed and a rod 
as long as desired can be produced with but one orienta¬ 
tion present—it is a single crystal. 

Amorphous Metal 

In the last analysis absolutely perfect crystallinity 
cannot be said to obtain in any piece of metal contain¬ 
ing many polyhedral grains. Even when entirely pure 
there is some of the metal which does not have the 
regular atomic spacing of the normal crystalline bo^. 
This portion lies in the grain boundaries. It is CMn- 
monly spoken of as amorphous metal. This expression 
probably describes quite well the condition of the thin 
zone of metal at the common boundary of two grains. 
When we consider that an atom retains its position in 
a space-lattice not alone by its own properties but by 
the established directional forces of all its neighboi^ 
we are forced to postulate a zone of compromise exist¬ 
ing between grains of unlike orientation. A “space- 
lattice distortion gradient” is formed between the two 
grains, and since the atoms are not in the normal rela¬ 


Solid Substances," crystalline in the body-centered 
cubic system), each copper atom has equal chances of 
combining with eight surrounding zinc atoms for a 
molecule of CuZn. 

The number of nuclei which form in unit time in re- 

. .'."Mcold Crystals. Die Stroktur FHUslnr und Wehsher Kris- 
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tion to ope another, then ^e arrangement is in many 
respects amoi^hous, although caused hy and following 
definite force relations. This strained condition of tiw 
interatomic balance alters its electrochemical pA)pertIs«. 
Indeed, it is quite likely that the surface of any ciyltal 
has an altered structure to a depth of several atom Tows 
or laysrs, since it is the common boundary of two jjtriflts 
medik T%e author believes that the depth m Hw 
dlstdriiM soiw 4:OT la e^ the of 
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boundary—ia a function of the absolute elastic limit of 
the material. In aqueezin; and pulling apart the atoms, 
so as to change gradually from one orientation to an¬ 
other, no single atomic spacing can exceed a limiting 
value; therefore a space sufficient for the purpose must 
be used up. ^Possibly in no case is it necessary to use 
moVe ,than a few hundred atom rows for this zone of 
readjustment, and perhaps much fewer for two grains 
whose orientations are not greatly different. 

Solidification of Binary Alloys 

When a melt of two mutually solulde metals is per¬ 
mitted to cool to the freezing point, we find the atoms 
arranging themselves in a space lattice starting from 
many nuclei, exactly as does a pure metal. In this 
space lattice we find both kinds of atoms. But a com¬ 
plication arises. The first crystallites are richer in the 
higher melting metal than is tfic melt. This well- 
known behavior is depicted ^n the constitution diagram 
by liquidus and solidus lines. It should he remembered 
that these lines represent only the eipiilihrium condi¬ 
tion; if considerable time is allowed for cooling^the first 
precipitated solid metal constantly changes its consti¬ 
tution by diffusion and grows richer in the metal of 
lower melting point until, whenjhe last trace of liquid 
(now very rich in the lower melting metal) is solidified, 
the solid ia uniformly of the original comjiosition of 
the molt. 

But it ia very difficult to get such a cepdition except 
with extremely slow cooling. Actually the first de¬ 


streaks of the differently etched compositiolis. Pte. 
quently there is a very sharp demarcation of the coring, 
almost as if an abrupt change of chemical composition 
occurred or a new phase appeared. Tiie action of 
chemical reagents on solid solutions varies quite rapidly 
with change in composition in the metal, so that no new 
phase need fill in the interstices between the primary 
dendrites to cause this appearance. 

But when these large-cored grains are examined by 
the X-ray spectrometer, we do not obtain the char¬ 
acteristic spotted patterns of large grains, but the 
well-demarked spectrogram of smaller grains,' further 
modified by what must be a mixture of space lattices of 
various sizes. The patterns are identical with those 
which would be obtained from the fine mixed powders 
of a number of various alloys covering a,broad range 
in a binary solid solution series. The first few diffrac¬ 
tion lines are somewhat sharii, but become broader 
and more diffuse until at IK) or 40 deg. they are 
entirely lost. Such a cored alloy after prolonged '' 
heating near the melting point gives a fiormal pattern. 
Fig. 2 shows how the as.sortment of sizes of the same 
atomic arrangement produces, by superimposition, the 
diffuse, faint pattern. When the mechanism of coring 
ia analyzed we come to the eonelusion that the resultant 
alloys are actually an assorlmenl of many cry.stals of 
varied spacinga. The apparent grain boundaries inclose 
several orientations. 

Lot us consider a primary dendrite or crystallite just 
forming from the melt. It is a grain composer! of two 



kinds of atoms. 
This grain can grow 
only so long as the 
added atoms can 
conform to the orig¬ 
inal lattice size or 
spacing within its 
clastic limit.” But 
its growth is inhib¬ 
ited. As shown in 
Fig. 3, the change 


Fir;. 2-- lUFFl'SIO IVCTTKllN OI' I'unMIi |■KVS^',^^,.S Dl'in.ll'.r'I'KI) IlY MIXTFKMS OF CllV.S'rAl..s OF 
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i n composition o f 
subsequent layers 


posited crystallites of dendritic structure cannot diffuse 
out their excess of higher-melting metal rapidly enough 
to maintain homogeneity with successive additions of 
new composition. Hence, the composition of the 
diminishing liquid phase grow's inordinately richer and 
richer in the low-melting element and accordingly 
aggravates the disparity in composition of successive 
layers of deposited solid. (An alloy whose composition 
corresponds to a minimum in a solid solution, where 
the liquidus and the solidus are tangent, solidifies 
precisely as a pure metal and the phenomenon of coring 
does not occur.) 

In a cast metal exhibiting marked coring we discover 
usually a very comprehensive network of the first solidi¬ 
fied material. This is a result of the directional ten¬ 
dency of grain growth; long spars of the crystals shoot 
out into the melt. The tnterstices fill in later. This 
effect can often be observed on the surface of metals 
Vt^tiich shrink greatly upon solidification—the first net¬ 
work formed is left high above the surface last to freeze. 

The fundamental or primary grains of such cored 


forces a change in 
lattice size which in turn forces a new grain (and prob¬ 
ably an entirely new orientation, for the zone of compro¬ 
mise would tend to produce rotation at some locaiities). 
It may be that a considerable part of the entire mass of 
a cored metal ia of the imperfect crystallinity of grain 
boundaries. X-ray evidence on this point is further 
borne out by the fact that when badly cored metal is 
annealed and homogenized it frequently {las a higher 
grain count than the apparent grain structure of the 
original cast materiqj would indicate. This is very 
conclusive evidence, since grain growth occurs as they 
are permitted to attain equilibrium, except where 
allotropic changes interfere. The probable mechanism 
of this action is that two or more regions,within the 
cored grain become grain-growth centers and are dif¬ 
ferently oriented even After diflfusion has made them 
the same compositions. 

Many of the alloys studied by the writer were made 
by mixing very fine powders and then heating to a 
temperature which would permit complete diffusion and 
homogenization entMy in the solid. It is possible in 
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FIG. 3—THE PROBABLE STRUCTURE OF CORED METAl^ 
COMPOSED OF SHELLS OF DIFFERENT 
* • SIZED T^TTICES 

this manner to obtain perfectly uniform composition 
in less timfi than by melting the constituents and then 
destroying the cored structure resulting from the 
solidification. The aggregate paths of diffusion are 
shorter in fine powder than from zone to zone of the 
cored struefure, for the latter is frequently coarse. Some 
mechanical deformation is most eflicacious in removing 
cores. Fig. 4 shows the pattern of the mixed powders 
of gQld*and copper and after heating below the melting 
^psint. 

The Pltimate Homogeneity in Solid Solutions 

Obviously the most even and uniform distribution of 
two kinds of atdms in a space lattice is an arrangement 
of geometrical symmetry. For some atomic proportions 
this is quite simple. Let us consider an example. Fig. 
6 is reproduced from the preceding contribution' 
which discussed the gold-copper series, and shows the 
arrangement for 3:1 and 1:3 atomic proportions 
in a face-centered cubic lattice. The 1:1 ratio in the 
body-centered arrangement or in the simple cubic pat¬ 
tern of rock salt (Fig. 1) is equally simple. For more 
cotnplex ratios the geometrical arrangement is very 
much involved and may only be represented by groups 
of a certain ratio separated at frequent intervals by 
a leaner or richer zone. 

The author has obtained conclusive evidence of the 
existence of such structures in a very few cases only. 
It comes about in this manner: The atoms of one 
metal alone may be considered as having their own 
space latticfi. Thus, in a 25^4:76B atomic proportion 
in the face-centered lattice shown in Fig. 5, the .4 




atoms occupy a simple cubic lattice composed of 
comers of the face-centered cubes. A little stu^ ll^ , 
show that the B atoms occupy the corners of three etpim' 
systems of interpenetrating simple cubes. 

Its pattern (Fig. 6) contains more lines than the 
centered lattice of both kinds of atoms. If these HIM 
appear ever so weakly on a film, then there is 
proof of the arrangement. But to obtain such evidence 
there must be a difference in reflecting power in the 
atoms. Disparity in atomic weight is the usual cause. 
It should be remembered that it is the discontinuity in 
mass distribution which causes the lines on the pat¬ 
terns and excess mass is no more effective in causing 
interference minima (i.e., lines in the X-ray spec¬ 
trogram) than the absence of matter." In such simple 
geometric proportions as 3 to 1 or 1 to 1 we have the 
characteristic structure of compounds. Equal atomic 
proportions of molybdenum and tungsten (body- 
centered cubic system) show beat the extra lines in 
the spectrogram which gife us the clue to the atomic 
arrangement. Tungsten has almost twice the atomic 
weight of molybdenum and the spectral lines produced 
by the wide .spaces between its planes alone cannot be 
“interfered out’’ by the weaker reflations of the molyb¬ 
denum reflections 180 deg. out of phase. In the equal 
atomic ratio both molybdenum and tungsten atoms 
taken separately are in the simple cubic arrangement; 
the corners of one system are located in the center' of 


the other. 


There is another condition of the atoms in solid solu¬ 
tions offering a degree of homogeneity midway between 
this one of geometrical symmetry and the cored con¬ 
dition (which is similar to mixed powders of different 
composition). It i« found in electroplate of two metals 
deposited out of solution simultaneously or in alloys 
which do not core and which have been cooled quickly 
from .solidification. The space lattice is of uniform size 
and the atoms are of uniform concentration over a con¬ 
siderable area, but their arrangement is at random in 
the lattice. Neither kind of atoms considered alone 
could be said to possess a regular spacing. Prolonged 
heating near the melting point develops the final 
geometrical distribution. 

Tammann has used a very ’ expressive word for the 
rearrangement of the atoms which take place at high 
temperature. The word is “Platzwechsel”—place inter¬ 
change. Its occurrence marks the temperature at which 
the mobility of the atom is such that it may migrate 
between and past its neighbors—one of these then 
taking its former position. In the new edition of his 
“Lehrbuch der Metallographie’’ a long chapter deals 


•Thf X-ray iiintliud for crystalline Hnnlyaia has boon outlined by 
Bain In Chem, d Met., Got. 5 , 1921 , vol. 25 , p. 857 , and by Jeffries 
and Archer In Chem. <£ Met., May 4 , 1921 , vol. 24 , p. 771 . 



FIG. 4—PATHSKN op MIXBD <xft»PIlR AND OOUJ 


rowing,.BWPORis AMi3i,AP^ 


Copper pctftam 


Oo/oi paHem 


Mixeef poveefere 


ni$aeif vm hre hernlm 
BINTSSraG ' 




68 


CHEMICAL AND UXTALLUIiQlCAL ENOINEEIUtO 


Vobm,m0 




75 Per Cent Gold 
Z5 Per Cent Copper 



25 Per Cent Sold 
76 Per Cent Copper 



100 Per Cent Copper 


PIO. 5—AIlItANGEMlONT OF TIIF GOI,D (1-1011'!' ClROl-KK) ATOMS IN SPATE FOR CERTAIN f!OI,n-COT'PER ALLOTS 


with the chunne in chemical lichavior observed when 
metals have Iteen heated to bring about this final change 
in atomic distribution. In metals composed of two 
kinds of atoms which are not di.stributed with geo¬ 
metrical symmetry the change iii single potential or 
chemical activity varies wit^i change from one composi¬ 
tion to another only as the theory of probability would 
indicate. The atoms of the nobler metal (i.e., with 
lower single potential) protect the other atoms to an 
extent dependent directly upon compo.sition alone. Hut 
after “place interchange’’ has taken place, very abrupt 
changes in single potential witl) change in composition 
develop. These changes nearly always mark some 
simple atomic ratio, 'rhus: copper-gold alloys are 
rapidly attacked by nitric acid when there are fewer 
gold atoms than copper atoms in the alloy, but allo.vs 
richer in gold than 50 atomic per cent are attacked 
scarcely at all. The protective action begins abruptly 
at this definite composition. 'J’lierefore, there must 
be some subtle effect in the atomic distribution. 

It appears that the situation is substantially one of 
availability of atoms for reaction. When the inactive 
atoms exceed a certain proportion and are arranged 


well-annealed alloys, while this cheiftical behavior is to 
be observed in almost any solid solution series. The 
author had, however, found the significant supor- 
numerary lines in the spectrograms of certain alloys of 
simple atomic proportions before the publication of 
these chemical and electrochemical data. The failure 
to find the extra spectrogram lines significant of geo-‘ 
metrical arrangement of two kinds of atoms in other 
instances is easily explained. They are necessarily 
always extremely weak. Furthermore, an- exact ratio 
(say 1:3 or 1:1) can never be obtained in any alloy 
which has to be weighed out and prepared. Compounds 
could be prepared in which considerable fragments 
might conceivably have an exact ratio of-atoms, even 
though the number of atoms reached "astronomical’’ 
figures. But, in a single grain of an alloy there will 
likely be a small exces.s of one or the other atoms. 
Somewhere, then, in the grain (fortunately perhaps at 
( 1 - near the boundary whore the crystallinity is less 
perfect) we shall have a di.scontinuity. This discon¬ 
tinuity, if involving an even number of atom rows, will 
not destroy the extra spectrogram lineSi but if involving 
an odd number completely obliterates the lines. The 


Normal fact •cant* rod pat fern 

Wtalt super numtrary lints dut to disparity^ tn, 
atomic weight the abnormal atoms occupying 
the cube earners in 25A: 75B proportion.^ 


FlC, 6—FACE-l'E.N'TERKli I’ATTERN WITH SUPERPOSED LINKS FROM SlMl’LK CUBE 


in the symmetrical positions for that particular pro¬ 
portion, there is no path for the reagent to penetrate 
the lattice and reach the active atoms. The protective 
action is then in effect. Below this proportion there 
are continuities of active atoms which can be reached 
successively after the surface lattice is caused to 
collapse. For a particular instance, consider the 
7BAu:2BCu lattice shown in Fig. 5. If that particular 
cube is located on the surface of the metal, it is seen 
that after the copper atoms on the corners of the top 
faces are removed, the next layer just below consists 
entirely of gold atoms. 

Copper decomposes silver nitrate with the precipita¬ 
tion of metallic silver; gold does not possess this prop¬ 
erty. In the completely annealed series of copper and 
gold the alloys containing less than 1:7 Au:Cu decom¬ 
pose silver nitrate, while ^alloys richer in gold have no 
action evith this reagent. If, however, the experiment 
If tried with a series of alloys which have not been 
heated long enough or at sufffciently high temperature 
to perfect this distribution, the reactivity simply falls 
off gradually with no definite limits. 

Aa was stated, X-ray data give only limited iitfonna- 
tlon on the acnial locatimi of the separate aMm in 


result then becomes problematical indeed, and chance 
seems rarely to give us the evidence sought. At any 
rate the enlightening work of Tammann and his deduc¬ 
tions from his ob.servation—exactly in accord with what 
crystal analysis has shown in a small way—^have given 
us an astounding conception of the forces which tend 
to produce the utmost homogeneity in metals by 
diffusion. 

e 

Intermetallic Compounds 


Intermetallic comtfounds are said to possess no 
ductility. It seems that this condition is not a result 
of the chemical nature of the atomic^ association so 
much as it is the result of the circumstance that inter¬ 
metallic compounds have lattice types which' offer little 
opportunity for slip.' -They have been investigated 
somewhat, and appear to possess low symmetry as a 
rule. As has been stated,' beta brass (if based on a 
compound) is an exception, for it is body-centered 
cubic in structure and has some ductility. Fused silver 
chloride might be Bald to possess some indicattona of 
ductility and the compound is one of strong dunaical 
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nature in MHiB^iaon to man; of the int^»rm«>t*inn com' 
pMWda. iilver atmns alone are arranged in a 
faoe'Centered eabk structure, aa are also the chlorine 
atoms alone,* but both together form a simple cubic 
lattice. Fig. 1 shows the exactly similar lattice of 
NaCL It is obvious that the like atoms, taken by 
themselves, build up face-centered lattices, inter¬ 
penetrating. The compound Cu.Sn is close packed 
hexagonal in type (like zinc). 

The outstanding feature of the intermetallic com¬ 
pounds is their ability to retain the lattice form over 
a considerabletchange in constitution. We can scarcely 
conceive of any portion of sodium chloride or ferrous 
sulphide or calciufti oxide as having any variation in 
composition from the "atom for atom" ratio, even 
though the eompound is formed where one constituent 
is in great excess. On the other hand, we find some¬ 
times that the crystalline structure of an intermetal¬ 
lic compound is formed with a composition which 
depends on the composition of the melt from which 
it is developed". In other words, in a compound which 
would normally contain say three atoms of A with one 
of B {A,By, there is nothing to prevent the substitu¬ 
tion of a few B atoms in the A lattice points. This 
ability to retain the crystalline phase intact despite 
a change in constitution probably is a result of the 
same fundamental structure within the atom which 
gives many metals their outstanding property of ducti- 
bility or malleability by slip-plane formation. 

‘Lines of Attack on Future Pboblems • 

* *Of the array of interesting problems which may find 
a solution in the study of crystal .structure there is one 
which is worthy of considerable investigation. It is 
the author’s belief that in some c.-uses a solid solution 
may form by the annexation of .small atoms to large 
ones while these large atoms retain their usual lattice 
position. Thus, when carbon dissolves in gamma iron 
it is conceivable that the carbon atoms might associate 
with certain iron atom.s—not displacing them, but 
simply “adding on." There is evidence on both sides 
of this question, and the facts will surely be discovered 
by X-ray examination. Experiments are now well 
under way in the author’s laboratory to determine the 
point. 

And again, austenite formed by the solution of car¬ 
bon in gamma iron may be rapidly quenched to inhibit 
the carbide formation and grain growth but allow the 
allotropic change. The question then arises, “What is 
the relation between the carbon atom and the new alpha 
iron lattice comprising the tiny ferrite grains forming 
martensite?" It has been styled a solution of carbon 
in alpha iron—but the word “solution” is not well 
chosen, for there is only mechanical stability in 
martensite. The carbon is atomically dispersed, prob¬ 
ably, in freshly quenched martensite, but at best it 
is only a “psetido solid solution.” 

Such p)g>blems at present have little hope for solution 
except by some very subtle sort of examination involv¬ 
ing the atoms themselves. Such as by X-ray spec¬ 
trometry. 
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iBcreuw to Sctosee Dcvartment StoMlnpto F ■ ' 
at Princeton 

According to figures compiled by the registration 
department, Princeton University, Princeton, K. if., 
there has been a pronounced decline of Interest in the 
classics in the last year, and a corresponding increfse 
of interest in science. This change is illustrated by toe 
number of students taking the courses in the two de¬ 
partments in 1921 and 1922. In the first-noted year 
there were 730 men in the university taking either 
Latin or Greek; at the present time this has decreased ' 
to 659; the increase of students in modem languages 
this year was from 1,249 to 1,459. In 1921 the number 
of men taking either chemistry, biology, physics or geol¬ 
ogy was 1,712, while at the present time the science 
department has 1,842 students. A library of Industrial 
relations is being established at the institution under 
the direction of Prof. Robert F. Foerster, made possible 
through a donation of ?60?000 by John D. Rockefeller, 
Jr., for this purpose. 

ElCctrmi Emission From Heated Metals'* 

When metals are heated in high \^acuum, electrons, or 
atoms of negative electricity, evaporate from their sur¬ 
faces. If there is another electrode in the evacuated 
space which is given a positive charge, the electrons 
drift over to this electrode (anode) so that a current 
flows between the two electrodes. Dushman has re¬ 
cently derived an equation which should supersede the 
well-known Richardson equation, giving the relation be¬ 
tween the electron current and the temperature of toe 
cathode. The advantage of this new equation is that 
there is only one oonstant which we need to know for 
each different cathode material, instead of two con¬ 
stants which were necessary for the Richardson equa¬ 
tion. 

The electron emissions from a large number of dif¬ 
ferent materials have recently been measured. The 
thoriated tungsten cathode gives a current at a tem¬ 
perature of 1,500 deg. C. absolute, which is about 
130,000 times greater than that from ordinary tung¬ 
sten. Measurements have also been made of cathode • 
materials that have even much greater emissions. 

In order to get all the current that a cathode is cap¬ 
able of giving, it is necessary to apply to the anpde a 
high enough voltage to overcome what is known aa the 
apace charge effect. By putting in gases positive ions 
are formed in the space between the electrodes, and 
these neutralize the negative space charge and allow 
the current from the cathode to pass across the space 
with much lower anode-voltages. In other words, the 
effect of gases is to increase the current-carrying capac¬ 
ity of the two. Such an effect is used in the Tungar 
rectifier. Care must be taken what gas is used for too 
purpose, for many gases have the effect of poisoning 
the cathode, and cutting down its emission to a small 
value. 

If very high voltages are used on the anode, so as 
to produce, intense electriccfields, it is possible to pull 
electrons out of the cathode. In fact, it is possible to 
pull electrons even out of cdld cathodes—that ^s, cath¬ 
odes at ordinary temperatures. The currents ohislned 
this way from the cathode come ‘ from very minoto 
areas, ito>t in these jireas the current density ampna to 
to more than one hundred million anveres pet ifuium 
■inch. ■, 
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Menace of Loosely Drawn Contracts 

Much LitiEBtioo Caused by Inadequate Expression of 
Intention of the Parties—Examples of Court 
Decisions Under Varying Conditions 

• By Wellington Ggstin 

* Member of the Chlcaijo Hiir 

W HEN does a contract provide for the sale to 
fill a buyer’s requirements over a given period 
and when does it provide for the sale of a seller’s 
output? These are questions of real seriousness. 
When two contracting parties close a deal for an 
output of one’s plant or factory over a given period, 
or for one’s requirements for his plant, factory or busi¬ 
ness over a period they should take .special precaution 
to see that the instrument culled a contract embodying 
their agreement expresses their ‘intention. For (he 
intention of parties to a co^itract determines the con¬ 
struction a court will ultimately place upon it, and this 
intention will be gathered from the instrument itself 
where possible and ordinarily the parties wiH not be 
permitted to explain this intention. If the contract as 
written purports’to be a complete contract, their outside 
testitnony or evidence will not be,heard to explain what 
this Intention was and what the contract means. A 
reason for this rule is that the parties themselves dis¬ 
pute and their written expression must be looked to. 
Another rule is that the language used or employed by 
one will be construed most strongly against the user. 

Intention Must Be Clearly Written 

In the ordinary case of dispute in these matters there 
is an agreement in the intention 0 / the parties to the 
contract well known at the time of its execution. The 
error made by the parties is that their intention is not 
certainly and completely expressed in the writing to 
which they resort in order to embody their agreement. 
Herein is the mistake that results in most of the litiga¬ 
tion over contracts for “outputs” and "seasonal require¬ 
ments” and the like. Such contracts are of such 
supreme importance to a plant or industry that one 
should ordinarily be surprised to find difficulties and 
misunderstandings as to the meanings of the agree¬ 
ments with a resultant failure to keep engagements. 

But one may wonder if a great portion of such dis¬ 
agreements over one’s undertakings is not really an 
attempt to avoid a bad bargain. In some cases arising 
since the war it is certain that parties did enter into 
contracts which proved exceedingly fortunate for some 
and exceedingly unfortunate for the others. Some 
used maximum requirements under contracts where 
otherwise they would have used minimum require¬ 
ments; others were fortunate in having no limit at¬ 
tached to their requirements. Similar conditions existed 
on all sides. Moat of the parties adjusted inequalities. 
Some openly violated their agreements to furnish at 
specified prices, and sold to the highest bidders. The 
extraordinary times were r^ponsible for extraordinary 
measures being taken between parties. 

CoiTTRACT Should Embody Full Intention 

Honesty in contract obligations does not concern us 
here, but as a matter of precaution and information, 
the many cases here cited should warn parties con¬ 
tracting in the future to mbody their full intention 
and agreement in language th*a£ cannot be misinter¬ 
preted and mistonstri^d by others when nothing but 
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the cold type or writing can be resorted to, as wh^ 
it is made the basis for a court action or defense. And 
where contract obligations are sought to be avoided, 
whether honesty and honor in business ^lndertaking8 
enter in or not, the party who finds that the language 
of the contract expresses with certainty what he in¬ 
tended it should will be fortunate indeed, while if he has 
ignorantly or negligently and carelessly used language 
that does not express his intention he may be surprised 
to wake up in the hour of greatest need for certainty 
in his contract to find that he has a contract which 
cannot be enforced, or otherwise, with uctual or con¬ 
templated profits wiped out. 

In a case arising in 1900 in Illinois the court says: 

The contract in question is for appellee’s “require¬ 
ments” in stove bolts from Dec. 14, 1899, to Jan. 1, 
1901, and this means such amount of stove bolts as 
appellee should need in the regular course of its busi¬ 
ness and not what appellee might choose to require 
from appellant. Russell, Burdsall & Ward vs. Excelsior 
stove & Manufacturing Co., 120 III., App. 23. 

In this case the price of the bolts soared and the 
claimant’s requirements not being satisfied by the seller, 
the buyer went out into the open market and bought 
the goods and the additional cost above the contract 
price to the buyer was charged to the seller. 

Case Involving Entire Output 

In another case on "output” the Supreme Court of 
Illinois said that a contract whereby a cement company 
agrees to sell, and a sand company agrees to buy, the 
entire output of the cement company’s plant for a* 
year at a certain price per barrel is compiled with if 
all cement manufactured at the plant fa’shipped to the 
buyer. , 

And if the manufacturer has shipped to the buyer all 
the cement produced at the plant in question, the buyer 
has no right to refuse payment under the contract upon 
the ground that the manufacturer’s delay in filling 
orders has caused a loss to the buyer, and upon the 
buyer’s refusal to make payment the manufacturer may 
treat the contract as terminated, discontinue shipments 
and sue for the balance due on goods already delivered. 
Garden City Sand Co. vs. Wellington R. Burt, 287 HI 
473. 

In the above ca.se the te.st of quality for the cement 
to be manufactured was the standard of the specifica¬ 
tions of the American Society of Engineers. The court 
here held that if the buyer contended the quality of the 
product delivered was not up to the standard of the 
warranty the burden of proof rested upon the buyer to 
show that fact. 1 

The buyer contended that it appeared from the con¬ 
tract and from extraneous facts and circumstances in 
evidence that the parties- intended that the plant should 
be operated to its full capacity, and tjiat the buyer 
should receive during the year what cement could rea¬ 
sonably l)e produced by the plant when run "at its full 
capacity. The court said, the contract did not so state 
and the court could not import into the contract a 
provision which the parties have omitted therefrom. 
“Ordinarily,” it says, “a reference to what are called 
surrounding circumstances is allowed for the purpose 
of ascertaining the subject matter of a contract or for 
an explanation of the termS used—not^or the purpose 
of adding a new and distinct understanding.” And ir 
another eas« Knojf v«, Lee. 12 WaB, 476, the court 
there said: "There is a well-recognised distinction be- 
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tween the expectation of the parties to a contract and 
the duty impoeed by it. . . . Were it not so, the 
expectation of results would be always equivalent to a 
binding engi^ment that they should follow.” 

Questions of price and quantity are interesting in a 
case recently decided by the U. S. Circuit Court of 
Appeals and affirmed by the denial of a certiorari by 
the U. 8. Supreme Court, 42 Sup. Ct. 686. Plaintiffs, 
Taylor, Lowenstein & Co., brought an action at law 
against the Louisville Soap Co. to recover damages for 
a breach of contract for the purchase of rosin, in which 
defendant filed a cross-petition to recover overpayments 
made by it. * 

"The contract provided for the sale by plaintiffs to the 
soap company of a quantity of standard quality grades 

H and I rosin. The defendant’s cross-petition was 
based upon 'its construction of this contract in refer¬ 
ence to price, and sought to recover payments in excess 
of the contract price. Two questions were presented 
to the court; first, as to the quantity covered by the 
contract, secoqd, as to the price to be paid. 

In reference to quantity the contract provided: 
“Louisville Soap Co.’s requirements from April 1, 1918, 
to March ^1, 1919, 20,000 round barrels minimum, 
40,000 round barrels maximum. Should buyer’s re¬ 
quirements be for more than the maximum amount 
stipulated herein, orders for such excess are to be sub¬ 
mitted to siller. If seller cannot supply, buyer will be 
privileged to buy such excess elsewhere.” 

Upder this contract the soap company ordered and 
pitolvaS, wit^n the year, 12,989 round barrels of»rosin, 

. fdr wliiA if paid in full, and which amount constituted 
its entire requirements. Plaintiffs brought this action 
to recover damages for the failure of the soap company 
to take 7,011 round barrels, the difference between the 
amount they did actually order, receive and pay for, 
and the minimum amount of 20,000 round barrels speci¬ 
fied in the contract. 

Dispute as to “Requirement” 

The soap company contended that this was a “re¬ 
quirement” contract and that the provision “20,000 
round barrels minimum, 40,000 round barrels maxi¬ 
mum” is a mere estimate of the amount of rosin it 
wduld require for the year, and that therefore it was 
not obliged to take any rosin in excess of its actual 
requirements. 

In reference to the second question as to price, the 
contract reads: “to be 60c. per 280 lb. over the official 
closing Savannah, Ga., market on date order is received 
at Mobile, Ala. In the event of two closing prices, the 
average is to apply.” 

The soap'company contended that this provision in 
which the price was to be determined by the official 
closing price of a board of trade, instead of a fixed, 
definite- and certain contract price to be paid, regardless 
of the market-price, was further evidence of the inten- 
. tions of the parties that the actual requirements of the 
soap company was the dominant provision of the con¬ 
tract as to quantity. . 

Adversely, Taylor, Lowenstein & Co. claimed that the 
soap company was required by this contract to accept 
and pay for this minimum amount of 20,000 round 
ba>-rel8 regardless of its requirements, and as many 
more barrels as they requlfed for their factory; that 
the provision in regard to requirements applied only to 
the difference between the minimum 20,W bW. and"t]*e 
maximum 40,000* bbl., which maxiasuqi •quantity the 


Taylor ccnapany obligated itself to furnish ^ 
company if the requirements would amount to 4« 
barrels, and if the soap company's requiremonta 
ceeded the maximum amount, then it had ri^t^ to 
elect whether or not it would accept or reject any 
orders in excess thereof. 

Specifications as to Maximum and MiiSimuu pum 
TO Be Dominant Measure of QuAN'nnr 

The court said there appeared to be an irreconcllaUe 
conflict between the courts as cited by the - opposing 
counsel in support of their respective claims. But the 
various cases show that each was decided in reference 
to the particular contract involved, or upon a consid¬ 
eration of the “obviously dominant measure of quan¬ 
tity” in each contract. In the present case the contract 
does not suggest that the minimum and maximum 
amounts named are merely estimates. On the contrary, 
from the substantial difference between these figures it 
appears that the parties iritended that the requirements 
should control between these two amounts, but should 
be neither less than the minimum nor more than the 
maximum. And it is specifically provided that if the 
requirements should exceed the ma;cimum quantity 
named, the seller should not be obligated to furnish the 
same, except at its option. This maximum is specifi¬ 
cally set up the contract as the limit of the seller's 
liability to furnish, said the court. ’Therefore it is a 
definite controlling quantity and not a mere estimate. 
And it would seem absurd to say that the parties in¬ 
tended that the maximum should be the dominant meas¬ 
ure of quantity as to the seller’s obligation to furnish, 
but that the minimum should not be the dominant meas¬ 
ure of quantity as to the buyer’s obligation to take. 

Now in the case of Taylor, Lowenstein & Co. vs. 
Louisville Soap Co., above mentioned, it was insisted 
upon the part of the soap company that if the minimum 
and maximum named in the contract should be held 
to be the measure of quantity to be furnished there¬ 
under, it would take all the meaning out of the further 
provision of the contract in reference to the company's 
“requirements.” The court says that, on the contrary, 
such a construction would give full force and effect to 
both these provisions in relation to quantity, for there 
is a large scope for the operation of the provision as to 
requirements between 20,000 and 40,000 round barrels. 
While on the other hand, if the company’s requirements 
were to be construed as the absolute measure of quun- 
tity, then the provision as to minimum and maximum 
quantity would be meaningless. Hence the court con¬ 
cluded that this contract required the buyer to accept 
and pay for the minimum of 20,000 round barrels of 
rosin, and it likewise required the manufacturer to fur¬ 
nish this amount and any amount in excess thereof, up 
to the maximum of 40,000 bbl., limited in that respect 
only to the buyer’s needs. 

Price Clause Also Uncertain 

In this instant case another interesting point of 
uncertainty in the contract is shown. This relates to 
the price to be paid from tiipe to time for the product. 
Under the contract for rosin it was to be paidefor at a 
stated price above the official closing Savannah, (Jp., 
market, which was intended to be the official closing 
price posted by the Savannah Board of Trac|e. It 
ain;>ea^ that under the rules of that Board of Tra^o 
t^ ofiSeial price could be determined only froni actu^' 
transRctions b«iMiesn factors: su^ buy^, and tbu^4ii^' 
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ing the last 2 mcoths of the contract period there were 
no sales on tvhich the closing price could be based. 
On this point the court held that there was no closing 
price within the meaning of the contract, although 
during that period the committee did po.st the closing 
price as determined by the last sale. 

And where ihe price of goods sold was to be deter¬ 
mined by the oflicisl closing price of a board of trade 
on the day the order was received, and during the last 
part of the contract period there wa.s no clo.sing price 
in that market so that the contract price could not be 
determined, both parties were relieved of their obliga¬ 
tions under the contract. (Here was uncertainty again 
in the contract.) 

But where the buyer ordered and received some of 
the goods after there was no closing price, though the 
last price determined by actual sales was daily posted 
as the closing price, and the seller made no mis¬ 
representations which would prevent the buyer from 
ascertaining the true facts >n regard to the posted 
closing price, the payment for the goods in accordance 
with the posted price was an acceptance of such price 
and the buyer thereafter could not recover such or 
excess payments. ^ 

Othee Typical Cakes 

For the benefit of those who may contract “outputs” 
or “requirements” the following cases are cited briefly: 

The l.ouisville Soap case is founil to bo identical in 
language to the contract involved in another case, the 
Diamond Alkali Co. against Aetna Kxplosives Co., 107 
Atlantic Reports 711. Here the contract provide.s, in 
reference to the quantity, “Buyer’s entire requirements 
during 1916; minimum quantity 180 tons per month 
and maximum 250 tons monthly.” *ln this case the 
court held: 

“The minimum and maximum quantities fixed in the 
contract were not merely probable estimates of the 
quantities which the appellant was to take . . . but 

were definitely fixed quantities which the appellant 
could demand and the appellee wa.s ixsiuired to deliver.” 

In the action brought by the Staver Carriage Co. 
against the Park Steel Co., 104 Federal Reports 200. 
on contract, the instrument provided as to quantity: 
“All the tiro steel, of good and suitable quality, which 
will be used in buyer's works prior to Sept. 1. 1899, not 
to exceed 14,000 seta, nor to be leas than 10,000 seta.” 

Here the court held that this was a valid and bind¬ 
ing contract within the different amounts specified; 
that the seller was obligated to furnish at least the 
10,000 sets and as many more up to 14,000 sets as was 
actually needed for use in the buyer's work prior to 
Sept. 1, 1899, citing National Co. vs. Keystone Manu¬ 
facturing Co., 110 Ill., 427, also Stover vs. Park Steel. 

In another suit, Budge vs. United Smelting Co., 104 
Fed., 498, the contract required tho seller to furnish 
“all the mining timbers required and used at buyer’s 
mine, about 600 pieces of the larger dimensions and 
about 15,000 pieces of the smaller dimensions.” Here 
the court held that this was a distinct promise to re¬ 
ceive and pay for about CftO pieces of one kind of 
timber and 16,000 of enothar. 

In stlH another case. Highlands Chemical Co. vs. 
, Mathews, the contract required the seller to deliver to 
the buyer, if required by him, 10,000 carboys of. oil of 
vitriol, the defendant to take at least 7,000 carboys 
doHag the same time. In this case it was held that 
defendant w^ bound to take the minimum amount, 
whifther be needed it or desired it for the purpose of 


his business or not; and the correlative obligation 
rested upon the seller to deliver any amount within the 
maximum fixed by the contract if the buyer's needs re¬ 
quired the same. Here the miilimum of 7,000 carboys 
and the maximum of 10,000 carboys are obviously the 
“dominant measure” of quantity. 

In a U. S. Supreme Court case, Smoot vs. United 
States, 35 Supreme Court 640, the contract provided 
for 140,200 cu.yd., more or less, of filter sand, for a 
specific construction of twenty-nine filter beds. It ap¬ 
peared from the contract Itself that the quantity men¬ 
tioned therein was approximate only. It was insisted, 
however, by the United States that a lett(fr written by 
the government engineer, subsequenf; to the contract, 
specifically fixed the quantity at 161,000 cu.yd. This, 
however, did not allow for shrinkage, and the actual re¬ 
quirements of the government were 179,231 cu.yd. The 
Supreme Court held that a letter from the engineer in 
charge of the construction, to a contractor, who had 
entered into a written contract with the United States 
to furnish material at a specified price, could not modify 
the original contract or constitute a new one; that 
under the terms of the original contract the amount 
named therein was clearly an approximate amount only; 
and that the needs of the government for this par¬ 
ticular construction was the obviously dominant meas¬ 
ure of the quantity to be furnished. 

Points on Proper Construction of Contracts 

Thus it will be seen, from these many ca.sea cited, 
that nvich litigation occurs from lack of attention to 
the provisions of so important a class of Contracts In¬ 
volving whole outputs of plants and all requirements for 
plants and industries. As was said in one of the cases; 
“Where the piirties have entered into written engage¬ 
ments, with express stipulations, it is 'manife.stly not 
desirable to e.xtend them by implication. The presump¬ 
tion is that having expressed some, they have expressed 
all the conditions by which they intend to be bound 
under the in.struinent . . . and it is one thing for 

the court to effectuate the intention of the parties to 
the extent to which they may have even imperfectly 
expressed themselves, and another to add to the instru¬ 
ment all such convenants as upon full consideration 
the court may deem fitting for completing the intentidh 
of the parties, but which they, either purposely or unin¬ 
tentionally, have omitted.” The former construes that 
which is written, “the latter adds to the obligation by 
which the parties have bound themselves, and is, of 
course, quite unauthorized, as well as liable to great 
practical injustice in the application.” 


Personnel Service for Technical Men 

As a free clearing house for the promotion of re¬ 
search and its applications in industry, the Research 
Information Service is prepared to furnish critical infor¬ 
mation about modern personnel methods.' Among the 
mechanisms especially designed for this infoj'mational 
service, there is maintained a personnel file in which 
consulting psychologists, personnel specialists and other 
reputable experts on problems of human adjustment 
are listed. 

With specialists on these problems in the Coundl 
oflkes and with flies of information at their dispoiul, 
engineers may profitably appeal to the Service for 
about methods of ptojiKHimel classificattoi. AO oonansifil- 
cations should be tfi^bessed to Besw i P di fajnwMiaoai 
Service. NetilUd tmmfOi Coundk 
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BegOBeniivc Evaporation Is Critically Diaenssed, With Partteular Reference to the Gen* 
oral !nieory of Design and Consirnctiai—Comparison of (grating Economies With 
Sln^e and Multiple Effect Evaporators—^BiMlography of Patents and Literature References* 

BY W. L. Badger 

ProfusBor of Chemical Engineering, University of Michigan 


General Theory 

T here 4iave been a number of discussions of the 
genera] theory of vapor recompression. Of these 
the p^rs *by Claassen (9, lB),t Flugel (18), 
Holmes (20), and Wirth (46) are the most Important.*' 

i- 

Nozzles 

The nozzle systems are perhaps the easiest to discuss 
qualitatively. From the curves of Figs. 9, 10 and Ilf, 
any case that is apt to arise may be calculated. It is 
evident that for high efficiency (in the sense of vapor 
compressed per pound high-pressure steam used) it is 
necessary to work with a small temperature drop and 
very high-pressure steam. From Fig. 9 it will be seen 
that to get double effect efficiency (1 lb. vapor entrained 
per pound high-pressure steam) the total temperature 
drop may mot be over 18 deg. F. for 100 lb. steam, 
22 deg. F. for 150 lb. steam, or 22.5 deg. F. for 175 lb. 
steam. Ordinarily evaporators are designed to operate 
with & to 15 lb. steam. If a single effect evaporator 
with a nozzle compressor be compared with a double 
working between 10 lb. and 26 in. vacuum, we find that 
the double has a total available temperature drop of 
100 deg. F\ against, say, 20 deg. for the other. Hence, 
on material of no elevation in boiling point, the double 
would have five times the capacity of the single, twice 
the heating surface, and would require the same amount 
of steam, condensing water and accessories. 

On the other hand, if we assume that the plant has 
exhaust steam to spare, then the comparison is still 
more strongly in favor of the double. If a nozzle is 
used, either the power units must be run condensing, 
or exhaust must be wasted. If an ordinary double is 
ufted, it saves either all the high-pressure steam used 
in the nozzle (if exhaust was available which would 
otherwise be wasted) or it saves all the condensing 
equipment and condensing water otherwise needed for 
the prime movers. 

The best use for the nozzle is the plant where all 
exhaust from prime movers is used in the evaporators 
and in addition make-up has to be supplied as live 
steam. A ’nozzle may be substituted for the usual 
reducing valve on the make-up steam line; provided, 
of ■course, that the evaporator in question is a multiple 
effect .with a small enough temperature drop in the 
first effect tg make the* nozzle efficiency appreciable. 
Here again attention must be paid to the rapidly de¬ 
creasing Efficiency of the nozzle as the steam pressure 
drops; because if the amoujit of make-up needed is 
variable, the nozzle will give useful results only when 
the throttle valve is wide open. Under conditions de¬ 
manding leas than the maximum amount of make-up 

*IlMd Mon Uw America lutttnte at Chemloat Boclnecri at 
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steam, its capacity will be negligible. This has been 
discussed by Claassen (9), who suggests several amdll 
nozzles in parallel to be cut in or out one at a time 
as the demand for make-up varies, but each to be either 
completely closed or wide open, never throttled. 

Mechanical Compressors 

Thermal Efficiency of Evaporators. —If the conditions 
are properly chosen and pertain important considera¬ 
tions omitted, it is possible to show that vapor recom¬ 
pression systems are very desirable. For comparative 
purposes, let us assume that an ordinary evaporator 
uses steam at 6 lb. gage, and retuipis the condensate to 
the boilers at 180 deg. F. Then to regenerate 1 lb. of 
steam takes (1,166 — 180) or 976 B.t.u. Considering 
losses by radiation, lieating feed, withdrawal of hot 
thick liquor, etc., let us assume that 1 lb. steam will 
evaporate 0.86 lb. water per effect. Then, for purposes 
of comparison, we will have as the performance of an 
ordinary evaporator: 

n.t.u. HupoUffd^n Dotier 

ItfTectH l’oi|Lb. Eyftporated 

1 . 1,150 

2 . .... 563 

3 .,. ,, .. 382 

4 . 286 

Let us also assume that the power used to drive the 
turbo-blower is generated in steam prime movers whose 
water rate is 20 lb. per kilowatt-hour. This rate, how¬ 
ever, applies to steam of 160 lb. gage, which requires 
(1,196 — 100) or 1,096 B.t.u. to regenerate a pound. 
This assumes condensate returned to the boilers at 
100 deg. F. because vapor recompreSsion evaporators 
usually use a heat interchanger which cools the con¬ 
densate and heats the feed. Ombeck’s tests show 76 
to 165 lb. evaporated per kilowatt-hour, or 3.6 to 8.26 ib, 
per pound boiler steam. This gives from 812 to 183 
B.t.u. supplied in boilers per pound water evaporated. 
Wirth's data show 26 to 65 lb. evaporated per kilowatt-, 
hour; or 876 to 400 B.t.u. per pound evaporated. 
Hence Ombeck’s best tests correspond to 8.6 effect oper¬ 
ation, and his poorest to 3.6 effect. Wirth’s range from 
1.6 effect to double effect efficiency. Such teSts as 
Ombeck’s and such reasoning as the first paragrapha 
of Article I are the basis for the claims so often tnade 
of “multiple effect efficiency in a single body." 

It should be pointed out again that Ombeck’s testA 
were run on that combination of conditions which Ts 
the most favorable to recompression. Wirth’s data rep¬ 
resent much more general cases. The efficiencies ^ieh 
have been calculated by advocates of thermocompresaiott 

have not been confirmed by submitting operating data. 
« 

CAPAaTY • 

The principal factors omitted by partisans of 
thermcinHnpressor are power generation and ci9ad^ df 
the erapot^re. It is obvloua that the tuiho^ilni^ 
jiintt emtk on a naall temperitpre dropi llpip <Mi|^ 
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a similar or larger temperature drop. Ombeck evapo¬ 
rates 1.7 lb. per square foot with 6.5 deg. drop and 
3.9 lb. with 14 deg. Hence, assuming similar coeffi¬ 
cients, Wirth must be working with 10 to 60 deg. drop. 
This explains Wirth’s lower efficiency rating. Most 
discussions have been based on a drop of 18 deg. F.; 
and Soderlund^nd Boberg specify 5 deg. F. 

Now ordinary evaporators usually ruii on about 100 
deg. F. temperature drop. Hence if the discussion has 
to do with an ordinary evaporator in single effect, the 
thermocompres.sor evaporator must have from two to 
ten times the heating surface to do the same work if 
the coefficients are the same. The lower figure for 
heating surface correspond.s to so large a temperature 
drop that it would involve less than double effect effi¬ 
ciency. In an |Ordinary single effect evaporator, the 
boiling point will be lowered corresponding to the 
vacuum. Hence there will be difficylty from increased 
viscosity, hydrostatic head, etc. The thermocomprea.sor, 
working at atmospheric pressure, will have slightly bet¬ 
ter conditions .so far as these factors arc concerned. 
Ombeck’s coefficients, the only one.s so far reported, 
are no larger than arc regularly obtaiiied und* good 
conditions in ordinal^ evaporators. 

A double effecf will have an average temperature 
drop of 60 deg. per effect. Hence if a thermocompre.ssor 
could woVk with double effect efficiency on a 60 deg. 
drop with double the ordinary coeflicienis of heat trans¬ 
mission, it would do in one body all that an ordinary 
evaporator will do in two, both from the standpoint of 
thermal efficiency and of capacity, it would then re¬ 
main to balance the cost of turbo-blowei' and driving 
unit on the one hand against the extra bod.v of the 
evaporator and its condenser on the jother. Similarly, 
the two mcthod.s are equal (except for difference in 
cost between the blower and the two bodies) if a 
thermocompressor could give triple effect efficiency on a 
30 deg. drop with three times the ordinary coefficients. 
Wirth does not get triple effect efficiency in any case, 
and Ombeck gets it only on a 14 deg. drop. There 
is no evidence to support the assumption of higher 
coefficients in evaporators using recompression. Hence 
it may be definitely stated that a thermocompressor will 
call for much more expensive equipment than an ordi¬ 
nary evaporator. 

Superheat .—Another factor which may affect the 
capacity of vapor recompression evaporators is super¬ 
heat in the compressed steam. Pure adiabatic com¬ 
pression will necessarily result in some superheat. 
Turbo-blowers have a mechanical efficiency of 60 to 70 
per cent according to size. This loss of .30 to 40 per 
cent of the power input should reappear as additional 
superheat in the compressed steam. Onibeck’s blower 
had efficiencies from 46 to 6S per cent, but his results 
show superheat only a little greater than called for by 
adiabatic compression. This was probably due either 
to long pipe lines between blower and evaporator, with 
the measurements made near the evaporator; or to 
faulty measurements of the temperature of the steam. 
This is a very difficult determination to make with even 
moderate accuracy. The superheat on large working 
temperatjire drops mav be dver 100 deg. F. 

fhe effect of superheat has never been settled because, 
even with large amounts of superheat, the heat present 
aa superheat is small, and Is transmitted in the first 
fraction of the heating surface. No tests have ever 
been made where an appreciable part of the heat avail¬ 
able for evaporatKin w’as superheat. 


It is generally siqiposed that the presence of super¬ 
heat considerably lowers coefficients of heat transmlsn 
sion from steam to metal. This comes from the wdl- 
known fact that permanent gases give up their heat 
very slowly. The actual data available are entirely 
insignificant, and it is still an open question as to what 
effect superheat may have. If it has any effect, then 
evaporators using turbo-blowers must suffer greatly 
and cannot show normal coefficients of heat transmis¬ 
sion. 

In general, then, an evaporator using thermocom- 
preasjon will call for a larger investment in apparatus 
than an ordinary evaporator; and where it does not, it 
■shows no .special .saving in steam. 

I 

. PowEE Generation 

Such a discussion as the above tells only half the 
story. No problem in evaporation should over be dis¬ 
cussed without including the question of power genera¬ 
tion in the same plant. In the case above of the 
ordinaiy evaporators , run on 5 lb. steaiji, the steam 
would in practice be exhausted from prime movers. 
Obviou.sly, if the power demands of the plant are pro¬ 
vided for and all exhaust used in exi.sting equipment, 
adding a new evaporator would call for the generation 
of more steam and the comparison ju.st made would 
need no modification. If exhaust steam were going to 
waste, the turbo-generator could not be considered, be¬ 
cause the ordinary evaporator would run on exhaust, 
making no additional demands on the boilers. The 
thermocompressor would have to have high-pressure 
steam direct from the boilers. 

Single Effect Operation 

Consider a new department where both power and 
evaporation are to be provided and plans- may be mode 
for co-ordinating the two. The total amount of evapo¬ 
ration to be accomplished will call for a single effect 
only. In one case let us assume steam raised in the 
boilers at 160 lb. gage, expanded to 6 lb. in turbines, 
and sent to evaporators. The turbines generate power 
which can be used in the plant or sold. In the other 
case, let us assume 160 lb. steam raised in the boilers, 
part being used in condensing turbines to generate 
power equivalent to the power in the first case, and 
part used to operate evaporators. Let us base the 
comparison on 1 kw.-hr. under the first ca.se, and con¬ 
sider that there is enough evaporation to be done fo 
use all the exhaust there provided. The assumption 
made previously that 1 lb. steam to the first effect will 
evaporate 0.86 lb. of water pei effect will still be made. 
The various possibilities are as follows: 

Case ,4—1 kw. of power used, generated in noii-condensing 
prime movers, exhaust to single effect evaporator 
operating on 100 deg. temperature drop. 

Case B—1 kw. used, generated in condensing prime movers, 
additional steam used f#r single effect evaporator. 

(1) Steam raised at high pressure, expanded 
through reducing valve for an evaporator 
which is same as in Case A. 

(2) Same as (1), but expanded through a noxzle 
which compresses 1.2 lb. vapor per pound 
steam through an 18 deg. temperature drop. 

(8) The additional steam generates additional 
power in condensing prime movers, this 
power being used to drive a turbo-blower, 
(o) Blower ^ives 70 to 80 lb. evaporation 
per kilowatt-hour on a 14 deg. 

.. ..“WPei’atnre drop (Ombeck). 

(6) 40 lb. evaporatim per 

Wlowatt-how on a 26 deg. t^qiora- 

ture drop (Wirtt*. 



jammrii ldi IfifiS 


CBBMICAL AND KBrAlXUDCICAL SNGINSttlNO 



4 eontpBi^n baaed on 40 lb. boiler eteam raiaed, 
\rottid give: 


• 

C«M A 


Caae B 



(1) 

(2) 

<3o) 

(36) 

H lgh«praaaurc 
aUam to ba raiaed 

40 lb. 

20 Ib. (or 
power 

20 lb. for 
evaporator 

20 lb. for 
power 

20 Ib. for 
nuule 

20 lb. for 
power 

20 th. for 
blower 
turbine 

20 lb. 
for power 
20 Ib. for 
blower 
turbine 



1 kw. j 

t kw. 

2 kw. 

2 kw. 

oondenaing 

turbo¬ 

generator, 

motor- 

driven 

blower 

e 

oondenaing 
turb - 
generator 

oondenaing 

turbo¬ 

generator 

condenaing 

luriio* 

gpiierHlor 

oondenaing 

turbo¬ 

generator. 

motor* 

dnven 

blower 

Mb. ataam avail¬ 
able for evapor- 
aton: 

^ Exhauit or 

expanded. 

Oompreaaed. 

Total. 

401b. ■ 
None 

40 lb. 

1 

20 U). 
None 

20 Ih. 

201b. 

24 Ib. 

441b 

None 
70-80 lb 

70-80 Ib 

None 

401b. 

401b. 

Total evaporation.. 

341b. 

17 lb. 

37 lb. 

60-68 Ib. 

341b. 


A comparfson based on 34 lb. of evaporation in all 
cases would give; 


Total staaro to be raised 
Water for oondensera: 
Fewer oondeneers— 
Evaporator*. 

Total. 

H e a t i u s surface of 
evaporators. 


Caae A 
401b. 

4'ib 


(3«) 

301b. 

(36) 
40 lb. 

None 
630 lb. 

500 lb. 
830 lb. 

300 lb. 
8301b. 

730 1b. 
None 

1,000 lb. 
None 

8301b. 

1.350 lb 

1,350 1b. 

7501b. 

1,000 Ih. 

T aq.ft. 

j- sq.ft 

3.7i sq.ft. 4, 

. 8x sq.ft. 

2.7r sq.ft. 


* In order to make a clearer picture, consider a case in 
which the total evaporation to be accomplished is 1,000 gal. 
per hour. On a conservative rating the evaporator in Case 
A should have about 860 sq.ft. The steam consumed in 
Case A will be»9300 lb. per hour (0.85 lb. evaporation per 
lb. steam), which corresponds to about 260 kw. power for 
the plant. Based on the preceding table we shall have: 


Total steam Deeded per 

bqur. ,•.••• 

Total water needed per 


Heating z .rfaae. 


__--C^aso B ' ■ ■ — 

Cased (I) (2) (3o) 

9,8001b. 14,700 Ib 8,800 lb. 7.400 lb. 9,800 lb. 


25,OOOBal. 40,000gal. 40.000gal. 22.000gal. 29,000gft 
350eqi.ft. 350 sq.ft. I.JOOsq.ft, l.700sqft. 950sq.f 


Too many factors come in to make a hard and fast com¬ 
parison of costs. The followingr table shows, very roughly, 
however, what may be expected in an average case. Over¬ 
head (interest, depreciation, repairs, etc.) is estimated at 20 

per cent per year (300 working days). Labor is considered 
equal in all cases, and hence omitted. Steam is not brought 
into the cost, as its cost is too uncertain; but data for steam 
consumption have been given and steam cost may be in¬ 
serted as desired. Water is taken at 5c. per 1,000 gal. 


Pint eoat: 

Evapnralor and aooea- 

aoriea.. • v * 

Power unit and Ae»- 

aoriea. 

Blower or nqgale. 

Caae A 

1900 

8,500 

\n' 

$900 

9.500 

- CueB - - 

(2) (3a) 

$3,300 $4,300 

8,300 19.000 

500 14.000 

(36)" 

$2,400 

19,000 

16,000 

Total. 

$9,400 

$10,400 

• 

$12,300 

$37,300 

$37,400 


Coat per day: 

Overhead. 

Water. 

$6.30 

30.00 

$6.90 

48.00 

$8.20 

48.00 

$24.90 

26.40 

$24.90 

34,60 

Eioeaa eoai over Caae A 
exoluiivaof ataam... 
Bteam aaved onr Caae 
AstoBapaadegr. 

$36.30 

$54.90 
* 16.60 

$56.20 

19.90 

$51.30 

15.00 

$59.70 

23.40 


(Uaee more 
than A.) 

11 

. » 

0 


Case 0(8a) is the ideal case, and will seldom oeeur; 
if the conditions here represented exist, end if steam coin 
over 60c. per ton, this calculation shows a saving. 
operating conditions will come much nearer B(Bb), am 
here there is no saving in steam and an increaa^ cost Of 
623.40 per day. In other words, in the case apt to occur in 
practice, the turbo-blower saves nothing in^steam and may 
be much more expensive to operate than an ordinary evapo¬ 
rator. This reasoning leaves out of account the more ex¬ 
pensive labor to operate the turbo-blower evaporators, dif¬ 
ferences in piping and distribution, etc. If the solution has 
an elevation of boiling point, the case against the thermo- 
eompressor is still worse. 

Multiple Efpbct Operation 

Suppose the plant could not use 250 kw. of power, blit 
that 80 kw. could be disposed of. This power, generate in 
a non-condensing prime mover, would give about 8300 Ib. 
exhaust per hour for Case A. This is about a third of that 
available in the previous illustration; but our 1,000 gal. of 
evaporation per hour could be now accomplished with this 
steam in triple effect. Thic case is rather abnormal, as the 
sizes of all equipment will come out small. Steam consump¬ 
tion and cost of equipment will be figured on the basis of 
commercially practical units, reduced to the conditions of 
the problem in proportion to the qmounts handled (thus 
eliminating the excess costs of small upits per unit capac¬ 
ity). The results will then be strictly comparable among 
themselves and with the case of single effect operation above. 
The triple used in Cases A and B(l) is to work with a 20 
deg. temperature drop in the first effect, and evaporate equal 
amounts in each effect. The single (used in the other 
cases) is to work on the same coefficient aa the first effect 
of the triple. 

As before, ease B(2) is a nozzle compressor with an 18 
deg. drop, case B(3a) a turbo-blower on a 14 deg. drop, and 
case B(3i>) a turbo-blower on a 26 deg. drop. The elneien- 
cies are also the same as before. 


MULTIPLE EFFECT OPERATION 


Steam raised: 

CiM A 
Triple 

(!) 

Triple 

(2) 

Single 



Power. 

40 Ib. 

201b. 

20 Ib. 

20 Ib. 

20 tb. 

Evaporation. 

Power unite and ao- 


201b. 

20 ib. 

201b. 

201b. 

oeasoriea. 

1 kw. non- 

1 kw. 

1 kw. 

1 kw. 

1 kw. 


eon- 

eon- 

OOQ- 

4X>I»- 

eOB- 


densing 

denoiog 

denaing 

dsnolng 

flAllilBW 




i Doaale 

I kw. 

1 





000- 

eob- 





darning 

and 

dend^ 





blower 

blower 

Bteam for evaporation: 


201b. 




Exhaust. 

40 Ib. 

20 lb. 

None 

76^ 


Compreaaed. 



24 lb. 

40 

Total. 

40 

20 

44 

70-60 

40 

Evaporation. 

1351b. 

66 lb. 

37 lb. 

6(M7 

M 


135 LB. EVAPORATION AND I KW. POWER 

-CshR- 


Steam: 

Power. 

EvaporaUon.. 


HiO for oondeneera; 
Power, lb. 


Total, 


Caae A 

(1) 

(2) 

(3o) 

(») 


20 

20 

20 

» 

'40 

40 

73 

4(M5, 

u 

40 

60 

93 

60-65 

IM 

! 850 

500 

500 

SOO 

300 

850 

3,400 

I.OOO-MOO 

1,000 

. 650 

1.350 

3.900 

1,50(3-1.600 

3.300 

3x 

3x 

i.3x 

4.3a 

i.4» 


Then for a total evaporatfon of 1,000 gal. per hour at dit- 
cussed under single effect operation, we would have; 

... » 


Total ataam Daadad, lb. par br. for 

Powar. 

jSv4>orfttion. 


CaaeA 

3.300 


Total wSm hr.lftii.;'..! 
Total >»an^ a^ftT.» 


(1) 

(2) 

(3«) 

(30) 

1,030 

1,650 

1,030 

1.130 

3,300 

6,000 

3,300 

0400 

4.930 

10,000 

l,0S00 

,1.030 

n.ooo 

1 1,130 

m 

1.300 

m 
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■Cue B- 


FlfftCoBt; 

Bv»ponitoi«. 

Powwualta.. 

CeMd 

$2,600 

3.300 

(1) 

$2,600 

3.450 

(2) ~ 

$2,900 

3.450 

500 

(3a) 

$3,800 

3,450 

17,000 

eoo 

Total. 

$3,900 

$6,050 

$6,850 

$24,250 

$19,550 

Optratittg oofU per Say: 

FhMd (jiarKn (20%) per yr., 300 

$3.90 

7.50 

$4 00 

12 00 

$4 60 

34 80 

$16.20 
13 80 

$n 00 
22.20 


$n.40 

$16 00 

$39 40 

$30 00 

$35 20 

Esoeia ooai over Caae A per day. 
•leloetve of eteam. 


$4 60 

$18 00 

$17 60 

$13 80 

Esoeie a team uaed over C^aae A . tona 
per day. 


20 

36 

22 

62 


Thus, on the assumption of power demands by the 
plant so large that exhaust enough is furnished to do 
all the evaporation in single efFwt, there ia a possibility 
of so combining condensing power <units and thermo- 
compression evaporators to show a saving over the 
usual arrangement. This wifr be the ease only when 
there is no scaling, no elevation of boiling point, no 
hot thick liquor withdrawn to the next step, etc. In 
the ordinary circumstances, thermocomoression offers 
no saving as compared to a single effec<, and will be 
still more exfiensive if compared to a innltiple effect. 
In general, then, if the power dcrftunds of a plant are 
reasonably in proportion to its demands for steam for 
evaporation, thermocompression is out of the tiueslion 
except where there ia some unusual .sp(s ial condition. 

Plants Using Purchaskp I'owpu 

The above di.scussion is ba.sed on the idea that the 
plant generates its ovni power. In case ( lie plant gene¬ 
rates no power, and central station »or iiydro-electric 
power ia available, the compari.son is diifercnt if the 
price of purchased power is low. Kven with moderately 
expensive power, if the factory has no steam plant and 
supplies all its power demands with purchased power, 
it might be moie convenient to put in a turbo-blower 
than to put in a steam, plant. On a st rict cost basis, 
however, power would have to be available at a figure 
very much under the cost of generutioii in the plant 
to make the thermocompressor arrangement mmomical. 

Plants With Small Power Demands 

The case which is most favorable to the thermo¬ 
compressor is that of a plant whose evaporation prob¬ 
lems call for the use of very much mo'-e steam than 
can be supplied as exhaust from their power units. 
Here we have four po.ssibilities (after all the e.xhaust 
from non-condensing power units has been used): 
(1) Raise additional low-pressure steam for ordinary 
evaporators, (2) raise additional high-pressure steam 
and reduce it for the evaporators with a reducing valve, 
(8) raise additional high-pressure steam and send it to 
a condensing turbine driving a turbo blower, and (4) 
raise additional steam, send it to a non-condensing 
turbine driving a turbo-blower, and use the turbine 
exhaust (along with the compressed vapor) in the 
evaporator. 

Case 1 is evidently out of the question, as it takes 
very littl%, more heat to raisb high-pressure steam than 
it would to raise 6 to 10 lb. steam. Further, the chance 
of future needs for high-pressure steam would in any 
case warrant the slightly greater first cost of the boiler 
plant designed for high pressures. Let us then assume 
that the non-condensing turbine takes 40 lb. per 
watt-hour, the condensing turbine 20 lb., that the tarfao* 
blower will evaporate 70-80 lb. per IdJowatt-liottr 


and (6) 40 lb. and that 1 lb. of steam will evaporate 
0.85 lb. of H,0 per effect'. Let us assume also that 
the amount of evaporation is such that a triple or 
quadruple effect evaporator would be u.sed if case A 
were adopted. Obviously then, in case 4 the first effect 
would be enlarged. The evaporator may be looked on 
as a combination of a triple run on exhaust steam and 
a single with a thermocompressor. The single and the 
first effect of the triple happen to be combined in one 
shell, but it is simpler to think of them separately. 
Let us base our comparison first on 40 Ib. of boiler 
steam, which gives us the following figures: 



Cue 2 


Case 4a 

Case ib 

Hleam raised, lb. 

40 

40 

• 40 

Same m 4a 

l^ower unit8. 

None 

2 kw. 

1 kw. non* 

Same aa 4a 



condensing 
turbine and 

condensing 
turbine ana 




blower 

turbo¬ 

blower 


5 ib. steam available for 





evaporators—exhaust.. 
Oompressed. 

40 

None 

40 

40 

None 

140-160 

70-80 

40 

Total. 

40 

140-160 

110-120 

80 

Lb. evaporaletl in single 



70-8P 

40 

(from ooiiiprufisor)... 
in triple (from exhaust) 

None 

140-160 

>02 

None 

102 

102 

7'otal . . 

102 

140-160 

170-180 

142 

Evaporator bodies. 

3 of 7 

lof4.5c 

1 of 3. . 

1 of ll 

sq.ft, each 

sq.ft. 

2 of 7 

2 of 7 


sq.ft, each 

sq.ft, eaoh 

Total surfaoe. 

Lb. evaporated per lb. 

3x 

2.55 

4.5/ 

3 5-4 

5/ 

4.2r 

steam . 

4 2-4.5 

3.7 

Condunsing water 

Turbinon. lb. 

None 

1,000 

Nunc 

None 

Evaps ,1b. 

850 

None 

850 

850 

If a quadruple be 

assumed 

in cases 2 and 4: 


Jdj evaporated 




•no 

I3y oomir’eaaor ... 

None 

140-160 

70- 80 

Fly evaporator .. 

135 

None 

135 

135 

Total ... 

135 

140-160 

20S-2t5 

175 

Cotidensinn water 





Turbines, lb. 

None 

1,000 

None 

None 

Evaporators, Ib . ... 

850 

None 

850 

850 



4 5i 

6i 

5.2r 

Lb. ovapd. per lb. steam.. 

3.4 

3.5-4 

5.1^5.4 

4.4 


Assume an evaporator to remove 30,000 lb. of water per 
hour in quadruple effect. This would call for about 1,300 
sq.ft, per effect, and a steam con.sumption of 9,000 lb. steam 
per hour. If the data from the preceding table be con¬ 
verted to equal amounts evaporated, we shall have: 



Case 2 

Case 3 

Case 4a 

Case 46 

Steam, raised, Ib. per hour. 

Water uaed, gal. per hour. 

Tfeating surface hi] ft. total. 

IIp. of blower turbine. 

First cost of evaporator... 

First ooet of blower and motor. 

9,000 

23,000 

4,200 

$10,500 

8,100 

24,500 

4.200 

250 

$10,500 

17,000 

5,800 

14,500 

4,200 

150 

$10,500 

14,000 

7,000 

17.500 

4,200 

125 

$10,500 

I2.0M 

Fixed ohar^fw per day (at 20 per cent, 

300 working days). . 

Water at 5 cents per 1,000 gal.... 

$10,500 

$7.00 

27.60 

$27,500 

$18.30 

29.40 

$24,500 

$16.30 

17.40 

$22,500 

$15.00 

21.00 

DiETerence in cost from case 2 (exeluding 

steam). 

Steam aaved over case 2, tonaperday... 

$34 60 

$47.70 

+ 13 to 
11 

$33.70 

—0.90 

38 

$36.00 

+ 1.40 
24 


Hence, in the ease where steam cannot be supplied to the 
evaporators as exhaust from power units, but rtust be fur¬ 
nished from the hollers, it may be most economically sup¬ 
plied through a turbo-blower driven by a non-condensing 
turbine. This is in line with the general principle that the 
most economical method of using steam to produce both 
power and evaporation ia a non-condensing* prime mover 
sending its exhaust to the evaporating device. 
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Uaa of domIo. 


Ragulation of noislas. 


Use of turbo-blower. 


No«le with ring-ahaped orifice. 


Ust! of noEile on evaporators. 


Inclmi'd horizontal evaporator. 


( mi- of iioetk- 

tlflc of nozzle and superlieated stoam. 

Use of KiiH eriRine for power for com* 
preisftor 

Ubo of gas engine for power for com- 
prcBsor. 


I’hO of tuil) 0 -l)loweran(l spray evaporator. 


IJae of several hodiijR and one compreasor. 
UfliuR part of conipreBsod vapor In open 
steam jef. 


Growlh of Canadian Paper Industry 

After the depression of 1921 the pn'seiit year has 
seen a remarkable expansion in the Canadian pulp and 
paper industry. For the year ended April 1, 1922, 
pulp and paper exports had a total value of over $180,- 
000,000, a figure exeeeded only by exports of wheal 
and agricultural products. The Canadian newsprint 
mills now have a rated capacity of about 5,520 tons 
per day, equivalent to an output of 1,2.50,000 tons per 
year, which i.s double the output of any year prior to 
1917. In addition, Canadian mills are equipped to pro¬ 
duce 2,600 tons of pulp daily. The combined output 
represents a daily cut of 6,000 acres of forest land. 

The Canadian pulp and paper industry is, in fact, 
accomplishing so much that it is a difficult matter to 
keep accurate trace of it, and statistics which apply 
today may be entirely incorrect tomorrow. According 
to government figures for 1920, the indu.stry employed 
an inveated capital of over $347,000,000, of which 
slightly more than half was in the Province of Quebec. 
In the first 6 months of 1922 Canadian mills produced 
over 616,000 tons of newspr^it, a.s compared with 612,- 
000 produced by the United States mills. The Canadian 
newsprint output during this 6 month.s period is stated 
’;to have Been 93.6 per cent of mill capacity. 

;ri While the volume of United States newsprint pro- 
Jhiction has remained practically stationary at'around 
;l,800,000 tons since 1918, Canadian production has in¬ 
creased from 360,000 tons to 812,000 tons in the same 
time. Exports to ^ States have increased 

from 219,M2 tons to The United States 


has, in fact, come to depend on Canada for 85 per cent 
of the new.spnnt in addition to huge quantities of pulp. 
Inhere is also an extensive trade being built up, and 
increasing rapidly, with the antipodes and the Orient, 
and in this regard the Pacific coast as a pulp and paper 
area is fast developing in importance. Total pulp and 
paper exports for the month of June this year 
amounted in value to $10,534,896, and for July $9,738,- 
252. Production in the latter month was nearly double 
that of the corre.sponding month in 1921, though, due 
to lower [)ricea, the value was only slightly increased. 


Bauxite in 1922 

The domestic production of bauxite in 1022 was at 
least twice as large as in 1921 and may reach a total 
of not less than 300,000 long tons, according to the 
Geological Survey. This quantity is about half of that 
normally consumed. 

During the first 6 months of 1922 the imports of 
bauxite averaged about 1,600 long tons a month, but 
.since June they have been pore than 3,000 tons a month. 
The prices of domestic dried bauxite ranged from $6 to 
$10 a ton, but were low'er in the last half of the year. 
The prices of pulverized and dried bauxite have ranged 
from $12 to $15 a ton, and of calcined from |20 to 
$25 a ton. The effect of a shortage of coal is reflected 
in an increase in the price'of calcine4 bauxite during 
the latter part of 1922- Under the new tariff the duty 
on bauxite i» $l a ton, whereas unde^ tbe old tariff it 
was on the tree ihdk 
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Materials for Furnaces and Ovens 

Sole Temperature Kanges, and Data on Ability 
. to Transmit Heat 

D esigners and constructors of ovens and furnaces, 
especially those operated by electric current, will 
find a great deal to interest them in a paper read by 
E. F. Collins, of the General Electric Co., before the 
Montreal meeting of the American Electrochemical 
Society, entitled “Electric Heat, Its Generation, Propa¬ 
gation and Application to Industrial Processes.” The 
author calls'attention to the fact that heat, light and 
electricity are only different manifestations of energy, 
and their phenomena follow identical laws. He then 
goes on to show how equations for the flow of electricity 
lare analogous to those for the flow of heat. A number 
of tabulations of physical constants are given, .so that 
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a person familiar with the mathematical development 
can apply the theoretical e.xpressions to given combina¬ 
tions of furnace materials- 

We reproduce two of the simpler diagrams in Figs. 

1 and 2. They chart in a very clear manner the capa- 
bilitieffand limitations of various materials of construc¬ 
tion, and the duty demanded of different kinds of ovens 
or furnaces. 

Another chart shojys the limitations of the materials 
of construction when used in electrically heated equip¬ 
ment. These data are contained in Table I. 

Hardening of Duralumin 

'An Investigation of Duralumin” has been under¬ 
taken by S. Konno, under the direction of K. Honda, and 
the results of his findings are publisihed in the Science 
Keporln of the TOhoku Imperial University, vol. 11, p. 
269. He finds that the heating, quenching and aging 
phenomena are exactly similar to those when heating, 
.severely quenching and tempering carbon steels. Hard¬ 
ening is due to the presence of the several elements and 
Iheir possible compounds, present either by design or as 
impurities; but the aging effect is due principally to 
the dissolution of Mg.,Si in aluminum. Al,Cu acts 
similarly, but to a vei'y minor extent. Additions of 
Uu and Mn (duralumin) increase the hardness of Al:Mg 
alloys, but not the aging effect. 
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Synopsis of Recent 
Chemical OMetdllui’gical Literature 


Freezing or Galling of Threaded 
Pipe Joints 

CouplinffB for heavy welded pipe of 
Bteel—such ae oil well casings—have 
ordinarily been made of wrought iron. 
It is the usual experience that when 
coupling and pipe of the same metal are 
screwed together with considerable 
force, the joint will oftentimes seize or 
“gall” before many turns. This is really 
nothing but a low-temperature welding 
at excessive pressure. In J recent 
paper" before the American Petroleum 
Institute, F. N. Speller finds that steel 
coupIing.s and pipe having die-eul 
threads can be drivsn three or four 
turns further than ordinarily if the 
coupling threads have previously been 
electroplated with zinc. Nearly a.s (Aiod 
results may be hud by mixing a grease 
with 60 per cent by weight of zinc dust, 
and using this as lubricant. 


Nickel and Chromium in Cast Iron 

Richard Moldcnke presented a paper 
on this subject before the San Fran¬ 
cisco meeting of the Mining Eiigincerst 
(September, 1922). It contains a .sum¬ 
mary of extended tests on standard 
bars made of variou.s mixtures of cast 
irons containing up to 20 per cont of 
Bethlehem Steel Co.’s Mayari pig. He 
points out that this pig iron contains 
high carbon (4.26 per cent total) 1.2 
per cent Ni, 2.4 Cr and 0.2 Ti, and is 
smelted with a large slag volume and 
heavy coke charges. All these are in¬ 
dications of a well-made iron, free of 
oxide, even approaching the general ex¬ 
cellence of the older “charcoal irons”; 
and should produce castings of fine uni¬ 
form grain. 

When introduced into a cupola, about 
half the Cr is slagged; Ni persists, 
however. Chromium decreases the 
amount of graphic carbon in the re¬ 
sulting castings; nickel increases the 
Strength. Large proportions of low- 
silicon Mayari pig will produce excel¬ 
lent white iron rolls, car wheels and 
crusher liners. Castings containing 
considerable Ni and Cr will also prove 
superior for heat- and acid-resisting 
purposes. 

In all about 245 heat? were poured, 
tte compositions varying gystemati- 
Utly, as follows: , 

hoSBhorus.0.10; 0.40; 0.80 

alearbon.2.78; 8.86; 3.78 

““*1.....0.78 to 2.75 by 0.28 steps 

Iptf additions.. .0,10,15 ana ID per cent 

Ueltliig WM done in a crucible fur¬ 
nace, ami standard transverse test- 
poured. Breaking strength and 
diAaetion, Brinell hardness, tensile 

Prop«rtlM of Ofl 


strenpth and chemical composition 
were determined for each heat. Re¬ 
sults nre tabulated in the paper, and a 
series of j^raphs drawn showing the 
efFoct of composition on these prop¬ 
erties. 

In Koneral it was found that the 
Hrinell hardness decreases as the total 
carbon increases, and is independent of 
the silicon content. Hardness and 
transverse strength also seem to be in¬ 
dependent properties. 

Silicon seems to weaken the trans¬ 
verse bars, as does also high total car¬ 
bon and high phosphorus. On the other 
hand, nick'd and chromium increase the 
strength, especially in low percentages. 
Th<‘ strongest bars broke at about 
4,b00 lb. with a deflection of about 0.11 
in. Th(‘y contained total carbon about 
Si 1.7fi per cent, P less than 0.40 
and Ni and Cr about 0.15 per cont 
each. This strength is about GOO lb. 
greater than similar analysis contain¬ 
ing no Ni and Cr, although low- 
jihosphoruH irons containing no alloy 
showed superior ductility. 

\ ' ' .. I'o. 


Book Reviews 


**'*<*teg within a solid crystol Iw 
aaeribes to them a sort of BKhwnian 
movement. Like most texts upon phy¬ 
sical chemistry, this book does not show 
explicitly how to use Van del Waal’s 
equation and how to calculate the con¬ 
stants, and no problems upon this im¬ 
portant and practical equation are 
given. The chapters upon electrical 
conductance and electromotive force 
have been, to a large ektent, ab¬ 
stracted from LeBlanc’s Electrochem¬ 
istry, which is u book that has long 
needed revision. Electrometric titra¬ 
tion and the concentration of hydrogen 
ions and pyrometry.have been cursorily 
treated. 

The book is convenient in form, the 
printing is clear and the paper is good. 
The diagrams and curves are abun¬ 
dant (148 figures), well selected and 
clear. 

The text is adapted (and intended) 
for those who are beginning the study 
of physical chemistry. The student 
who has already received, according to 
modern practice, some instruction in 
physical chemistry in his courses in 
general chemistry, qualitative analysis 
and quantitative analysis will not be 
too advanced to use this book. It 
should serve very well as a text to 
teach from, a.s well as a book for self- 
study or tor a review. Probably it is 
one of our best three texts ot intro¬ 
ductory physical chemistry. 

Reston Stevenson. 
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OeTi.iNKH OF THBoaancAT. CnKMTsmT. liy 
Fredrrtr}: 11. Gciman. Third edition. 
Ihoroiishly revised, xl d- 620 PO-. Ulua- 
trsted. John Wiley & Sons, New York 
I'rlec, S.1 7S. 

The broad field of physical chemistry 
IS completely covered—the properties 
of the different physical states of 
matter, equilibrium, thermochemistry, 
photochemistry, electrochemistry and 
radioactivity. The arrangement is 
logical and clear so that one sees that 
physical chemistry is an organized in¬ 
tegral science and not, as in Walker’s 
Physical Chemistry, a series of inde¬ 
pendent topics. Perhaps the author 
might well have made his classification 
still more rigid and obvious. 

The subject matter in general has 
been brought thoroughly up to date 
(e.g., isotopes). However, no mention 
is made of the Bingham viscosimeter 
and other important types of viscosim¬ 
eter; nor of the Menzies h.p. ap¬ 
paratus, nor of plasticity, nor of the 
science of microchemistry as developed 
by Chamot One misses the periodic 
arrangement of elements according to 
their atomic numbers. In the descrip¬ 
tion of the determination of atomic 
weights the author omitted to show the 
contribution of physical chemistry in 
the avoidance, dwrease, compensation 
and correethtti of errors in praokdon 
meaanrewents. On page BS ttie author 
pendits la speifk^ of WMWiilar'. ^ 


STANDAUn .SlMa'IFlCATlo.NH FOH LABORATORY 
ArCARATIiS .Arml’TED BY^TUE MaNUFACTOU- 

INO i:hfmi.sts askofiation of tub 
TInitf-p States 

These pamphlets nre on sale at the 
office of the Manufacturing Chemists’ 
Association in the Woodward Building, 
Washington, D. C. The price is not 
given, but is probably moderate. A 
committee of the Manufacturing Chem¬ 
ists Association, of which E. C. Lath- 
rop of the du Pont company was 
chairman, has worked out, together 
with the manufacturers of laboratory 
apparatus, the committee on laboratory 
apparatus of the American Chemical 
Society and the Official Association of 
the Apparatus Manufacturers, • a set 
of specifications covering the more 
usual types of apparatus. It will 
scarcely pay to go into the details of 
these specifications. Suffice it to say 
that the work is in line with modem 
ideas of diminishing the cost of manu¬ 
facture by standardizing equipment, 
and also gives a happy combination of 
the ideas of the consumer end pro¬ 
ducer. The Manufacturing Chemists 
Association seems to have borrowed ft 
leaf from Mr. Hoover’s notebook, and 
the laboratory apparatus becomes thus 
Hooverized. After a casual glance 
through the catalog, in which are 
shown detailed drawings ot many of 
pieces of apparatus, it is evident 
^t a good deal of thought has .jbfNB 
to' toe c^ioe of qweifttnAoMr 
und toe oonvanwRe «t ^ 

:tths b<en .toft ■■ ■ ■ ' ' 
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, Recent 

Chemical 5’Metallurgical Patents 


American Patents Issued Dec. 26, 1922 


Th« followinar numbere have been 
Bolected from the latest available issue of 
the O^cial Chiwtte of the United States 
Patent Office bemuse they appear to 
haye pertinent interest for Chem. d Met. 
readers. They will be studied later by 
Chom, d staff, and those which, in 


our judgment, are most wortliy will be 
publinhed in abstract. It is recognised 
that we cannot always anticipate our 
readers' Interests and accordingly this 
advance list Is published for the benefit 
of those who may not care to aw'alt our 
Judgment and synopsis. 


1,489,683—Manufacture of Gasoline. 

R. F. Bacon and B, T. Brooks. Pitts¬ 
burgh ; assigned to Gulf Refining Co., 
Pittsburgh. 

1,439,685—Production of Filght-Colored 
Fatty Acids. J. W. Rodman. Western 
Springs, lowi^; assigned to William (>ar- 
rigue & Co., Inc., New York City. 

1,439,781—Crusher. M. F. WilllarnH. 
St. Tiouls; assigned to Williams Patent 
Crusher 88 ruiveriier Co. of Missouri 
1,489.866—Nickel Alloy. I^eon Cam- 
men. New York City ; assigned to Inter¬ 
national Nickel Co. of New Jerse y, 
1,439,687—Vehicle for Paint Pigments. 
William G. Hall, California, Pa. 

1,439,909—Production of Alkali M'-t.-il 
Cyanides., F. J. Metzger. New York 
City; aselgned to Air Reduction Co.. 
New York City. 

1,439,921—Recovery of Gasoline Prom 
Natural Gas. K. A, Starke. Berkeley, 
Calif. 

1,439,939—Low Percentage Manganese 
Steel. J. M. Blake, Chicago Heights, 
Chicago, Til.: assigned to American Mnn- 
ganese Steel Co., Chicago. Ill. 

1,43'',960—Puriflcatitin of Hydronuoric 
Acid. Henry Howard, Cleveland : as¬ 
signed to Qrasselll Chemical Co., Cleve¬ 
land. Ohl<n 

l,4e9,976—C^verslon of Aromatic 

King Compounds Into Motor Spirit. A. 

S. Ramage, Detroit, Mich.; asHlgned to 
('hemlcul Ke.search .Syndicate, Lt«l , 
1 )eiroit. 


1.440,006—Cellulose Acetate Composi¬ 
tion. II. Dr^^fus, I.ondon. England. 

1,440,026—Evaporator for Acid Gen¬ 
erating Liquids, H. A. E. NHsun, Sweden. 

1,140,056—Making Urea Pliosphate. 
F. ClaikHon and J. M. Rralmm, Wash¬ 
ington. I). 0. 

1.440,063—Guanidine Nitrate. T. L. 
Djivis, Somerville, Ma.ss, 

1.110,018--Hccovcry of Phenffl Vapors 
by Tar Oils, W. Rungo, Orange, and 
H. A. Curtis. Maplewood: assigned to 
Bregoat (torp. of America, Wilmington, 
Del. 

1.4 10,176—Vulcanizing Rubber. Elol 
Iticsnl, Mclie, b’rance. assigned to So«'l- 
cte Ulcurd, Allenct & Clc., Mello (Deux 
StWres), France. 

I, 110,194—Drying, Burning and Keoov- 
••ring nf Flntdy Divided Material. Abra¬ 
ham Wljnberg, Amsterdam, Netherlands. 

J. 110.195—Same title as 1.440,194 

1,440,211—Continuous ProcesM for 

Manufacture of Caustic Soda and 
I'auHtic Potash. Camille DeOulde. Eng- 
hien, France. 

1,440,256—Treatment of Hydrocar¬ 
bons. G. F. Porwood, London, Ei^land; 
assigned to the United Kingdom Oil Co.. 
Ltd., London. 

1.440,352—Treatment of Oil Contain¬ 
ing Water. O. C. Oatroll, El Dorado, 
Kan. 

1.440,3.55 and 1,440,356 — Suspension 
and Emulslrm and Proroas for Making 
Same. ,1. C. Morrell, New York City. 


(\)mploto speclrtcatlona of any United 
States patent may be obtained by r<’rnlt- 


tlng 10c. to the Commlsaioner of Patents, 
Washington, D. C. 


Diolefl ne Polymerization Products— 
It has been known that by passing a 
nflxture of acetylene and propylene 
through red hot tubes it is possible to 
obtain small quantities of 1.3 butadiene 
together with other hydrocarbons. Fur¬ 
thermore, the formation of diolefine is 
increased by use of contact agents and 
is probably influenced by the catalytic 
activity of other substances. Hermann 
Plauson, however, claims to have 
produced iocreased yields of these 
condensation products by gradually in¬ 
creasing the pressure and the tempera- 
tu/e, or increasing the time of reaction. 
He submits a mixture of equal volumes 
of acetylene and ethylene to a pressure 
of from 8 to 15 atmospheres by forcing 
them intoea long thick-walled spiral or 
zigzag steel tube. This is heated from 
the outside to 350-460 deg. C.* By a 
special arrangement of the valves at 
the ends of the tube, the gases are per¬ 
mitted to escape as any desired pres¬ 
sure is obtained. The gases which 
escape are passed into a distillation 
apparatus and are ‘first copied with 
water and then in a freezing machine 
C. Tjto IJt bntadiene and 
we hig^ hj^raeaiMns an 

thus eaii4e»|a4 iimt^ 


gases, which are forced back into the 
tube by means of the compressor. 

A second example cited by this patent 
involves the use of molecular propor¬ 
tions of allylene and ethylene, from 
which ia obtained a diolefine hydrocar¬ 
bon of the formula C«H,. When treated 
with metallic sodium, this compound is 
polymerized to yield a rubber-like prod¬ 
uct. A yield of 8 to 12 per cent ia said 
to be obtained by e single passage of 
the gaseous mixture through the ap¬ 
paratus, and the total yield with con¬ 
tinuous operation is about 76 to 78 per 
cent Other examples cite the use of 
mixtures of acetylene and propylene 
and of ethylene, acetylene and benzene. 
The polymerized products obtained from 
each of these mixtures are said to be 
of use in oil varnishes and as turpentine 
substitutes. (1,436,819. Nov. 28,1922.). 

Varnish ComposiUons—An applica- 
of the Plauson colloid mill in the manu¬ 
facture of varnish and similar paint- 
able compositions is claimed in a recent 
patent granted to the mill's inventor, 
Hermann Plauson, of Hamburg, CSer- 
many. In gemral, the prooMH eonsiats 
of i^wtiag a mh^WM a «aiulii8 

,8igui; 

■lilitu tOft '.’of '• 


to intensive mechanical 
such as that obtained in the i 
which reaches a peripheral speed 
about 2,000 meters per minute. 
cording to one of the examples cited, 
100 parts of benzene is mixed vdth 6 to 
10 parts of acetone-soluble condensation 
products of the phendl-formaldehyde 
type, which have previously bmn 
treated with small quantities of ace¬ 
tone, in the presence of 1 to 6 per cent 
of a fossil resin. The mixture is disin¬ 
tegrated in the colloid mill. The sus¬ 
pension gradually begins at a periph¬ 
eral speed of about 300 meters per 
minute, but is carried out satisfactorily 
only at a speed of about 1,600 to 2,600 
meters per minute. This treatment is 
to be continued for 3 hours at a tem¬ 
perature not over 70 deg. C. The result 
is a homogeneous lacquer which is not a 
true solution of the base iu benzene, but 
is a suff^ensoid colloidal dispersion. Var¬ 
nishes similar to shellac can be obtained 
from other artificial resins, such as the 
oxidized pitche.s, eumarone resins, vinyl 
polymerization products, etc., or from 
natural resins, suclj as copal, asphalt 
colophony, etc. 

The products described in this patent 
differ from ordinary varniahes in that 
the particle.s are so finely divided that 
they possess the power of remaining in 
permanent colloidal suspension. Al¬ 
though in practice they may be con¬ 
sidered as ordinary solutions, they are 
in reality suspensoid colloids. (1,436,- 
820. Nov. 28, 1922.) 

British Patents 

For complete specifications of any British 
patent apply to the Superintendent, British 
Patent OlHco, Southampton Buildings, Chan¬ 
cery Lane, London, Erisland, 

Oils, etc.—Mineral and other oils and 
fata are increased in consistency by 
the addition of a saponifying agent and 
a product obtained by partly splitting 
two or more fats or oils with solpho- 
aromatic acids. These fats or oils are 
preferably split to an extent of not more 
than 60 per cent, the resulting mix¬ 
ture of substances being used without 
any separation. Only one of the oils 
may be split by means of sutpho- 
aromatic acids, the other one being 
split by any other reagent. One of the 
two oils is preferably castor oil. In an 
example, 6.76 kg. of castor oil is split 
to the extent of 481 per cent by mmuts 
of Twitchell reagent and 1.76 kg. of 
fish oil are added. The mixture is 
added to 100 kg. of a light mineral oil 
together with 8 kg. of 40 per cent soda 
lye. (Br. Pat. 186,782. Meyer zu Eis- 
sen and P. Kiederich, Berlin. Nov, B, 
1922.) 

Motor Fuel—Naphthene acid, prefer¬ 
ably purified, is added as a dUuent to 
hydrocaAons in amounts of at least S 
per cent and up to 40 per cant by 
volume to form a motor fuM; or tbe 
acid is used in the form of in neutral 
or acid soaps to form fuels of the type 
described in epecifieation 12826/14 fn 
ndiich water i* incorporeted a* an 
sion< Cresdl or earboHe acid « eOMr 
phenqlz, preferably in propertiMI/of 
1'' to.' 8 'Mr ..e.«rt by'.«i>tQaML..#.:il^::ot .• 
etM OMotud ipty niao be nMed to m A 
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wat«r>containingr faeli to render the 
mixtures stable. Examples specify the 
use of potash and ammonia soaps of 
naphthene acid, and of benzol with 
gas oil or kerosene oil. Preferably, the 
naphthene acid is added to the oil, the 
mixture treated with alkali, and the 
water added Subsequently. (Br. Pat. 
186,796. H. Kleinschmidt, Berlin. Nov. 
8, 1922.) 

Tin Electrolysis-An electrolyte for 
refininy tin consists of an acid, prefer¬ 
ably hydrofluosilicic acid, in which tin 
is dissolved and to which a relatively 
small proportion of phosphoric acid is 
added to render insoluble any lead coii- 
taminating the tin. The electrolyte i.s 
prepared hy intermittently immersing 
baskets made of impure tin or hard 
rubber containing impure shot tin i;i 
oxidizing tanks containing a per 

cent solution of hydrofluosdy.'ic acid 
until the solution has taken up 4..') jier 
cent of its weight of tin; the baskets 
arc then suspended above the tanks 
until it is necessary to regenerate the 
solution. The solutioVi is continuously 
circulated between'the oxidizing and the 
electrolytic tanks by a pump. I’hos- 
phoric acid is added before solution and 
from time to time during electndysis; 
the proportion may be from (l.l to O.lt 
per cent; about 0.1 |ier cent of cresylir 
acid, and from O.O.'i to 0.1 per cent id' 
glue may also be added. JSlabs of im¬ 
pure tin are used as anodes and slieets 
of pure tin a.s cathodes. Both sets of 
tanka are lined with asphaltum paint. 
(Br. Pat. IS.h.SOH. W. P. Thompson; 
Liverpool. Nov. K, 1022.) 

Treating Copper-Nickel Solutions— 
A process for the precipitation of 
copper by means of finely divided nickel 
from solutions containing co|)pcr and 
nickel is carried out at a temiierature 
below that of exhaustion of the nickel. 
Bessomerized cnpper-nicket matte may 
be ground, roa.sted and leached witii 
sulphuric acid; part of the leached res- 
Idue is reduced to metal and is used in 
excess as a precipitant for the solution 
obtained from the remainder of the 
leached residue, the precipitation being 
carried out at normal temperatures, and 
preferably on the counter-eurrent prin¬ 
ciple. The copper-nickel powder with 
the copper cemented thereon is rousted, 
preferably in admixture with roasted 
or unroasted matte. The process may 
be applied to the removal of cojiper 
from any nickel sulphate solutions and 
electrolytes—for example, in cyclic 
processes—so that heating and subse¬ 
quent cooling are avoided. In the sepa¬ 
ration of nickel and copper by elec¬ 
trolysis, the nickel sulphate electrolyte 
containing sulphuric acid may be sup¬ 
plied to the cathode compartment and 
passed through a filtering diaphragm 
to the anode compartment, the impure 
nickel-oonpcr solution formed being 
drawn on, purified as described above, 
and returned to the cathode compart- 
'ment (Br. Pat, 186,859. H. G. C. Fair- 
weather, London. Nov. 8, 1922.) 

PyraietoM Dyes—Direct dyeing cot¬ 
ton dyestuffs of the tartrazine type are 
obtained (a) by condensing two molec¬ 
ular proporUons of an aiyl-benzthiazole 


hydrazine with one molecular propor¬ 
tion of dioxytartaric acid, (6) by cou¬ 
pling a diazo aryl-benzthiazole with a 
pyrazolone derived from an aryl- 
henzthiazole and acetoacetic or oxal- 
acetic ester. An example of each 
method i.s given using (1) dehydrothio- 
tiiluidinc monoBulphonic acid and dioxy¬ 
tartaric acid, (2) diazotized dehydro- 
thiotoluidine monosulphonic acid and 
the pyrazolone obtained by condensing 
the hydrazine from dehydrothiotoluidine 
monosuliihonic acid with acetoacetic or 
oxalacctic ester; the products dye cot¬ 
ton orange shade.s fast to light and 
wa.shing. (Br. Pat. 185,880. J. Baddiley, 
.1. H. I’ayman and E. G. Buinbridge; 
as.signors ta Briti.sh DyestuffB, Ltd. 
Nov. 8, ]!)22.) 

I.ciico Vat Dyes Reduction products 
of vat dyes (indigo, thioindigo, indati- 
tlironc, etc.) arc converted into enolic 
ethereal salts which are stable in air, 
by the reaction of aeid.s with the 
hydroxyl group.s of the said reduction 
liroducis. The conversion may be 
efi'erleil by general methods—for ex¬ 
ample, by action of an acid chloride on 
th(‘ leuco dyestulf in the presenee of a 
t<‘rtiary ha.se. The ethereal salts of 
sulidiurie acid arc obtained by the use 
of ehlorsulphonie acid in the pri'senee 
of a tertiary base, the product being 
tlieri eonverted into a stable salt. In an 
example, dihydro-indigo is yidded to a 
(lyndine .solution of ehlorsulphonie acid 
Ml an atmosphere of carbon ilioxide and 
the mass diluted with water and crystal¬ 
lized; the pyridine salt so obtained is 
eonverted into an alkali or other salt. 

Animal or vegetable fiber.s are dyed 
or printed wdth the above de.scnhed 
compimrids which are eonverted on the 
liber into tlie dye.stulTs by hydrolysis 
and oxidation, or by treatment with an 
oxidizing agent only; the latter method 
IS available particularly in the case of 
.sulphuric acid derivatives of dihydro- 
indigo and dihydro-thioindigo, which 
are hydrolyzed and oxidized simultane¬ 
ously hy ferric chloride, bromine, chlo¬ 
ride of lime, or the like, even in neutral 
solution, (Br. Pat. 180,057; not yet 
accepted, llurand et Huguenin, Soc. 
Anon., Basel. Nov. 8, 1922.) 

Oil Emulsions —Oils, particularly min¬ 
eral and tar oils, are subjected to high- 
.‘■.pced disintegration in a colloid mill, 
such as that described in specification 
155,8.36, in presence of water and of an 
insoluble mineral solid—for example 
colloidal graphite, calcined magnesia or 
magnesium carbonate. Talc or graphite 
may be added to increase the con¬ 
sistency of the product. Pastes arc 
obtained when not more than 6 parts 
of water to 1 part of oil are employed; 
liquid emulsions when the water ex¬ 
ceeds this proportion. The products are 
suitable for use as lubricants. Four 
typical compositions are as follows: 
(1) 1 part of viscous hydrocarbon oil, 

1 part of colloidal graphite, 1 to 2 
parts of water, and 1 to 8 per cent 
of coco-butter or like fat; (2) 1 part 
of low-temperature tar oil, 3 to 4 parts 
of water, and 1 to 2 per cent of mag¬ 
nesium carbonate, with or without 1 to 

2 parta of graphite or talc; (3) 1 part 


of tar oil from Saxon brown coal, 3 to 5 
parts of water, 1 to 2 parts of talc and 
1 to 5 per cent of glycerine or glycol; 
(4) 1 part of fish oil, 6 to 8 parts pf 
water and i to 1 per cent of calcined 
magnesia. Sulphonated castor oil may 
be used as a protective colloid. The 
provisional .specification also states 
that the in.solublc mineral solid may 
be dispensed with, and gives further 
examples. (Br. Pat. 185,779. Plauson's, 
Ltd., London. Nov. 8, 1922.) 

Formaldehyde Condensation Products 
—Turbid materials, rcsymbling meer¬ 
schaum and porcelain, are produced by 
condensing urea with not more than 120 
per cent of formaldehyde in the pres¬ 
ence of at least 8 per cent of acid, the 
proportion.s bemg calculated on the pure 
anhydrou.s material in each case. The 
products arc easily worked, and being 
porous, may be impregnated with coloi’- 
ing solutions, oils, resins, salt solutions, 
etc. Examjdc.s arc giveq in which urea 
is dissolved in formaldehyde solution, 
the solution heated to effervescence, 
nitric, suljihuric or hydroshloric acid 
then added, and the whole finally 
emptied into molds. (Br. Pat, 187,605; 
not yet accepted. H. Goldschmidt and 
0. Neuss, Berlin. Dec. 13, 1922.) 

(Jernian Patents 

For rornjiletc pp*‘cUlralions of any Gf*r- 
man pnu-nt npply to the GcMmaii Talent 
Office, 07 < ritsclilner.siraMHc, Terlln, Ger¬ 
many. 

Recmcrr of .Sulphur — Hot incy: 
gases, such as the products of combus¬ 
tion of tiroducer gas, are passed through 
a mass containing S—e.g., spent gas- 
purifying material—apd the issuing 
stream of gas is cooled to a point above 
the melting iioint of sulphur, whereby 
liouid sulphur is deposited. A portion 
of the gas is subsequently withdrawn 
and the remainder is mixed with a fresh 
supply of hot gas and again passed 
through the material, or a portion of 
the gas may be circulated repeatedly 
through the mass before it is cooled. 
(Ger. Pat. 367,033. Badische Anilin u. 
Soda Fahrik.) ‘ 

Solution for Dse in Drawing Iron and 
Steel Wirt'— (A) A slightly acid solu¬ 
tion of CuSO. is mixed with one or more 
chlorides—e.g,, NaCl or FeCL. The iron 
or steel wire is coated with copper by 
immersion in this solution, and after 
drawing, the copper coating is removed 
by treatment with an ammoniacal solu¬ 
tion of copper sulphate. By using the 
mixture of salts copper separates more 
easily than from copper sulphate alone, 
and the copper adheres better to the 
wire, so that a thinner coating' can be 
used than hitherto. 

(B) The medium consists of two or 
more suitable chlorides, incteding pre¬ 
ferably Fed,, with the addition of suffi¬ 
cient dmmonia to produce a Certain 
quantity of colloidal Fe,(OH)«. By the 
addition of ammonia the solution ad¬ 
heres better to the wire and its lubri¬ 
cating action is increased. The com¬ 
position of the solution remains un¬ 
changed and the wire keeps clean till 
the end. When the belntioa Is to be 
uaed for pickling the ammonia is 
omitted. (Ger. Pats. 399,081 (A) and 
399.032 (£)- 0. VogOl.) 
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Technical News of the Wedt 

Current Events in the Chemical, Metallurgical and Allied Industrial Fields 
Legislative Developments—Activities of Government Bureaus, Technical Societies and Trade Associations 



American Association for Advancement of Science 
Holds Annual Meeting in Boston 


Metric Association Marks 
Progress at Boston 
Meeting 


The Chemistry Section Holds 
Symposiums on Photosyn¬ 
thesis, Ionization and Separa¬ 
tion of Isotopes 


A bout twenty-five hundred regis¬ 
tered at the various conferences 
at the seventy-sixth meeting of the 
American Association for the Advance¬ 
ment of Science at Boston during the 
week Dee. 26 to 30. The meeting was 
noteworthy,in several re-sipect-s. In the 
first place, it showed an increa.sing dis¬ 
position on the part of research men to 
pause in their labors and take account 
of stotk. Many of the papers jiie- 
sfnted indicated a growing feeling that 
an investigator who gives the best that 
is in him to the search for truth can 
no longer content himself with the pub¬ 
lication of his results and then re.st 
secure in the coTiviction that the world 
will make a suitable use of his fimling.s. 

The recent outcroppings of medieval 
intolerance in various parts of the 
country, which have found their mo.st 
prominent sipokesman in William .7. 
Bryan, aru not to be lightly di.smiBsed. 
They represent a well-financed and 
well-organized conspiracy to poison the 
spring of free scientific inquiry at its 
source and to dictate to students of 
science what shall be “truth” for edu¬ 
cational purposes. The association as 
a whole therefore went on record in 
the most unequivocal way as to the 
scientific position of the biological 
theory of evolution in particular and 
the necessity of each man’s drawing 
“the thing as he sees it, for the good 
of things they are.” 

Proper Publicity Needed 

ft is recognized, however, that mere 
reaffirmation of fundamental truisms 
by a body of scientific men can have 
little effect a^ long as the message, 
spirit anj content of science never 
reach a public which is constantly 
a.s8ailed by the clamor of foeis and 
rogues. Science as it is must some¬ 
how “get across” to the great major¬ 
ity, and not remain buried in the dust 
of technicalities or appear travestied 
by the marvel mongers of the Sunday 
supplements. , 

There Is needed a new and more 


Sections Concerned With Engi¬ 
neering and Social Sciences 
Stress Place of Engineer 
in Civilization 


E NdINKERING was repjesented at 
the meeting of the American Asso¬ 
ciation for the Advancement of Science 
in two of the sections. Section K (So¬ 
cial and Economic Sciences), of which 
Dr. Henry S. Graves, of the Yale 
Forestry School, Yale University, is 
vice-president and chairman, and Sec¬ 
tion M (Engineering), F. M. Feiker, of 
the McGraw-Hill Co., Inc., New York, 
vice-presidflit and chairman. 

The keynote of the joint session be¬ 
tween Section M and Section K was 
“The Relation of the Engineer to Con¬ 
servation.” .John T. Black, State 
Health Commissioner, Hartford, Conn., 
presented a paper on conservation and 
industrial waste; William S. Murray, 
of New York City, spoke on the con¬ 
servation of power. 

Place of the Engineer 

The keynote of the afternoon meet¬ 
ing of Section M was “The Place of 
the Engineer in Civilization,” the prin¬ 
cipal paper being presented by Ira N. 
Hollis, president of the Worcester 
Polytechnic Institute. Dr. Hollis 
pointed out that from the dawn of his¬ 
tory the emphasis has been placed upon 
the man who produces and the root 
names for producer in several of the 
earlier languages are synonymous with 
our definition of the term engineer. 
One phase or another of engineering 
activity enters into practically all the 
other arts and sciences. Dr. Hollis 
instanced the factor of transportation 
and communication as one vitally 
touching life and activities of men in 
all walks of life, and pointed out the 
engineer’s place in the further develop¬ 
ment of transportation and communica¬ 
tion systems in the world. Dr. J. B. 
Tyrrell, retiring vice-president of the 
section, in an address on “The Growth 
of the Mining Industry in Canada," 
pointed out the part that steam rail¬ 
way transportation played in the devel¬ 
opment of the mining industry as a 
practical illustration of the engineer's 
place in utilizing our natural resources. 


Wider Adoption of Metric System Re¬ 
ported—Opposition Is Expressed 
From Army and Navy 

.Substantial progress toward the 
wider gdoption of the metric system 
in America was emphasized Dec. 30 at 
the annual meeting of the American 
Metric Association, held in connection 
with the convention in the same city 
of the American Association for the 
Advancement of Sciehce. Well-attended 
sessions at the Massachusetts Institute 
of Technology and a dinner at the 
Copley-Plaza Hotel featured the pro¬ 
gram. Dr. George S. Kunz of New 
York presided, and interest was in¬ 
creased at the meeting by the appear¬ 
ance of opponents, who spoke on behalf 
of the Secretary of War, the United 
States Navy and industrial organiza¬ 
tions. 

• During its convention, the Ameri¬ 
can Association for the Advancement 
of Science reaffirmed its belief in the 
metric system, and passed a resolution 
recommending the use of metric units 
by scientific men in ail papers of a 
professional character, with non-metric 
units in parentheses. This expres¬ 
sion of opinion was most gratifying 
to advocates of the metric system. 
The association voted to shorten its 
name to the Metric Association; ap¬ 
proved the adoption of the liter as the 
measure of capacity between the Brit¬ 
ish Commonwealth and the United 
States, and passed a resolution favor¬ 
ing the compulsory metric system bill 
now before the Senate. 

ADVANTAGF.S OF ADOPTION STREsb® 

Among the speakers who carried out 
the advantages of the universal adop¬ 
tion of the metric system were A. E. 
Kennelly, of Cambridge, Mass., who 
emphasized the value of common units 
in applied science in an address upon 
“The Metric System in Electrical Engi¬ 
neering.” B. L. Newkirk, of the Gen¬ 
eral Electric Co., in a paper on “The 
Metric System in the Electrical Indus¬ 
try,” reviewed the growth of metric 
measurements in the past century and 
pointed out that there is ntt hope ot 
getting the non-English speakmg world 
to adopt non-metHc units. “If Hie 
world is to get together at all, it must 
be on a metric baeis," he said. 

Captain Elliott Snow, of ^; Con- 


Contmusd on page se 
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Harding Approves the 
Three^hift Day 

Pre«ident Pleased That Enfrlneern 
Agree With Social Workera in 
Working Hour Program 

The 12-hogr day and the type of 
worker it produces have outlived their 
usefulness in American life, President 
Harding declares, commenting on tlio 
report of the committee on work- 
periods in continuous industry of the 
Federated American Engineering So¬ 
cieties. 

This committee, after 2 years of in¬ 
vestigation of more than forty continu¬ 
ous industries, including steel and iron, 
found that the 12-hour day was not 
an economic necessity. These findings, 
President Harding says, represent hi-^ 
“social viewpoint.” 

The President’s statement, frhich will 
be embodied in the report now being 
compiled by the engineers, was given 
out in New York by the chairman of 
the committee, H. E. Howe of the Na¬ 
tional Research Council, Washington. 
It follows; 

it Ih a matlur of very much grHVO- 
calion to m<! thnt tb«f Federated Ani«i 
Iran KofflrHiorlng Hciclrtles, our foremost 
orKanizatfoti of American JiHlu.stn:il 
Rklll, Mhould have given 2 yi.'ui.H <iC 
dlilgent inquiry, under ctimpdent ex- 
wirtB, to a subject which Ih of very df ' p 
Interest to me ntul Imixirtnjit to i>i< 
ecmntry. 

7 rejoice to note tiie con^-lnsiims uf 
this (freat l>ody of exporta aie idmie il 
with tJjoHc wiitcii 1 have r(‘nc}Hd from 
a purely Hocinl viewpoint. If liau Heemi d 
to nio a Ion#: linu' tlint the 12'ii(»iic 
day and tiie tyja' of worker It product ^ « 
have outlived tliclr UHcfulno.ia and tlu ii 
part In American life In tin* Interests 
of good ('ftlz<“n.s>i!p, of good bu.Hine.s-. 
and of economic pfablllty. 'PIh' oM 
order of the 121i(.)Ur' day must kIvo w:i> 
to a better and wiser form of ornaiu- 
Bfltlon of the productive foreen of thf 
nation, ho tiuit proper family life and 
ettiBonship may be enjoycti Hultabls’ 
by all of our tieople. 

This clear atid convincing r<‘port of 
the onginoers miisl prove oxeeedinulv 
lielpful In Hliowlnjr that tills much-to 
bc-deslred resull can be ociilevefl witli 
out either (•conomie or ftiianidiil dl.^- 
turbance to the piogresH of AmerUnn 
Industry. 

Members of the committee on work- 
periods, in addition to Chairman Howe, 
were J, Parke ChanniiiK, L. P. Alford, 
Fred J. Miller and Ilwight T. Farn- 
ham of New York; Morris L. Cooke of 
Philadelphia, and L. W. Wallace of 
Washincton. The field work was di¬ 
rected by Horace B. Drury of Wa-hin,;- 
ton, former member of the faculty of 
Ohio State University, and Bradley 
Stoughton of New York, chairman of 
the iron and steel committee of the 
American Institute of Mining and 
Metallurgical Fngineers. 

President Harding’s declaration fol¬ 
lows that of John D. Rockefeller, Jr., 
who in a recent statement favored the 
8-hour day. 


Standard Oil Co. Will Offer Tech¬ 
nical Traininii' to Employees 

The Standard Oil Co. of California 
will suon inaugurate a correspondence 
course of instruction for employees in 
all parts of the state, designed to fit 
the atodents for better positions of 
technical character. The taking of the 
course is optional with the employees. 

d 


Nine Standard Formulas for Fer> 
tilizers Adopted by New 
England States 

Reduction of the variety of mixed 
fertilizers which are to be offered for 
sale in the New England states to nine 
high analyses was agreed upon at a 
eonferenee in Boston, Dec. 30, between 
agronomists representing the six states 
and representatives of manufacturers. 

Aimlyges agreed upon as standard 
for New England are: 0-12-0, 2-12-4, 
,'1-10-4, 3-10-6, 4-8-4, 4-8-6, 6-4-5, 6-8-7, 
8-(l-fi. 

The soil officials of the state colleges 
and experiment stations present agreed 
to reeommend these analyses to the 
farmers of their states and the manu- 
faelurei's agre't'd to push them, through 
Lheir .salesmen, above other analyses, 
iillhough any of the present grades 
now being sold will be supplied upon 
request. 

The New' England meeting was the 
second at which state officials and fer¬ 
tilizer manufacturers have reached 
agreements to push high-analysis 
mixed fertilizers to the exclusion of a 
mulljplieity of poorer grades, the first 
agreement having been reached at Chi- 
<ago and affeeting five of the Middle 
Western staWs. The present average 
tonnage of mixed fertilizer consumed 
annually in New England is about 130,- 
(100. Manufacturers repvcsenting 08 
pc“r cent of the tonnage sold in that 
section attended the Boston meeting, 
as did representatives of the soil im¬ 
provement committee of the National 
Fertilizer Association. 

.■\ similar meeting is being arranged 
fill' the Middle Atlantic states, which 
iiie heavy consumers of fertilizer, to 
lie held at an early date. 

l.arRe New Laboratory Dedicated 
at Stockholm College 

New buildings and laboratories, con¬ 
stituting a department for chemical 
instruction which in size and equipment 
is second only to that of the largest 
American institutions, have just been 
oiiened by the Technical College in 
.Stockholm, the ceremony of dedication 
licing performed by the King of Sweden 
in the presence of a large assembly 
of prominent educators and men of 
affairs. 

The cliemical department at the Tech¬ 
nical College now includes four lubora- 
I'ies, devoted respectively to research 
and instruction in organic chemistry, 
inorganic chemistry, technical chem¬ 
istry, and electrochemical processes. 
There is also a laboratory for the study 
of fermentation. “The electrochemical 
industry is now of tremendous impor¬ 
tance,” said Prof. W. Palmaer, head of 
tlio department, in a speech at the open¬ 
ing exercises, “utilizing, as it does, the 
vast amount of power generated by the 
.Swedish hydro-electric stations in the 
commercial production of a great vari¬ 
ety of chemical and metallurgical prod¬ 
ucts.” 

Memorials and eongratulation were 
received from many Vocational initi- 
tationa in naigUwring oaniitriM, 


Labor Shortage Discassed 
by A.IJH.E. 

Desirability of Modification of 

Immigration Laws Discussed at 
New York Meeting 

Establishment of a federal commis¬ 
sion to study the nation's labor needs 
and recommend necessary changes in 
the present 3 per cent immigration 
law as a means of meeting the prob¬ 
lem of a labor shortage was urged by 
Daniel Bloomfield, an industrial engi¬ 
neer of Bo.ston, in an'address before 
the Metropolitan section of the Amer¬ 
ican Institute of'Mining and Metal¬ 
lurgical Engineers at Rumford Hall, 
Jan. 3. , 

Mr. Bloomfield said that “taking 
down the bars of immigration without 
some definite, carefully devised pro¬ 
gram will not do.” 

“We must have a sound program,” 
he said, “based on facts and dealing 
with the immigration on the basis of 
needs in order to help the situation.” 
Mr. Bloomfield suggesteii that em¬ 
ployees could help the situation by 
reducing the labor turnover, to make 
employment more regular in seasonal 
industries. 

Federal Commission Sugoested 

“The next step in meeting the prob¬ 
lem if labor shortage is likely to be¬ 
come acute,” he continued, “might bo 
a federal commission made up oi a 
representative of the Department of 
Labor, Department of Commerce, rep¬ 
resentatives of employers, employees 
and the public groupk to make a thor¬ 
ough study of the facts in the situa- 
aion. If the facts then warrant action. 
Congress might modify the contract 
labor clause of the immigration law so 
as to permit this commission to bring 
in the type of laborers where work 
for them is guaranteed and for the 
period guaranteed by the concerns that 
need such labor. Such a commission, 
working with the immigration depart¬ 
ment, would act as a clearing house 
for labor and could so allocate labor 
that it would meet our needs. The per 
centum law might remain, but ttis 
commission could be given certain lee¬ 
way in opening up or shutting down 
on the labor supply from abroad.” 

W. R. Ingaiis, consulting engineer, 
said that he was not convinced that 
there was need of modifying the pres¬ 
ent immigration laws. 


Countervailing Duties on Cana¬ 
dian Products .Rescinded 
The Treasury Departm^t has re¬ 
voked its orders directing imposition 
of customs duties on chloride of lime, 
calcium nitrate and cyanamide when 
imported from Canada. After the or¬ 
ders had been issued, close examination 
of the new tariff act disclosed that the 
retaliatory proviso of the calcium par¬ 
agraph ^of the free list specifies only 
eskium' acetate, i^ie, soontervaiUng 
ordered on of proA* 

Ifi^.trom Canada standa and itw.;dtiiard 
'^i^'Eescindad.. . 
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New York Chemists Honor Pasteur 

Joint Meeting of Hetr<^Utan Sections Hears History of Gr«at 
• Scientist’s Work and Modem Achievements 
That Grew from It 


C HEMISTS of the metropolitan dis¬ 
trict gathered in Rumford Hall on 
Jan. 6, at a joint meeting of the New 
York Section of the American Chemi¬ 
cal Society and of the Sociitd de Chimie 
Industrielle, to commemorate the cen¬ 
tenary of the birth of Louis Pasteur. 
Prof. Gary if. Calkins, of Columbia 
University, read a splendid paper on 
"Pasteur and the lienee of Fermenta¬ 
tion,” and Prof. John N. Nelson, of 
Solumbia University, spoke on “Pas¬ 
teur and Chemical Asymmetry.” 

“No one science can claim Pasteur's 
genius,” said Professor Calkins. Today 
the greatest expression of his genius 
is seen in his mastery of the method 
of science, particularly in medicine. Al¬ 
though he was not a physician or a 
biologist, by sheer ability to apply 
acientiiic methodh he came to be recog¬ 
nized as a master in both sciences. 
Wherever he went, Pasteur was an 
initiator. 

His Work on Fesimentation 
Pasteur’s revolutionary work on fer¬ 
mentation was initiated by a Lille man¬ 
ufacturer of alcohol who came to Pas- 
tepr for advice on his process. At that 
‘time the ideas on fermentation were 
confused ond hazy. The ordinary con¬ 
ception of the mechanism of fermenta¬ 
tion as advanced by Liebig was entirely 
physical and did* not recognize the es¬ 
sential part played in the process by 
living organisms. Pasteur first showed 
definitely that different activities of 
similar natures are brought about by 
living organisms and that different 
kinds of actions are caused by differ¬ 
ent species of bacteria. He saw the 
part playod by micro-organisms in 
putrefaction. And he first conceived 
th» life cycle and the part played by 
micro-organisms in putrefaction, the 
decay of living matter to ammonia, car¬ 
bon dioxide, etc., in which form it is 
observed on plants by photosynthesis 
and again assimilated as food by living 
animals. The question naturally arose. 
Whence come these organisms? Up 
until the seventeenth century there was 
a very genei^l belief in spontaneous 
generation. It was commonly accepted 
that lizards, flies, salamanders, etc., 
were generated spontaneously. Pas¬ 
teur, with his characteristic, scientific 
thoroughness, exMrimented with sterile 
mediums instead of containers in con¬ 
tact with gterile air, and found that 
under such conditions no bacterial ac¬ 
tion was possible. His experiments 
demonstrated that the micro-organisms 
exist in the air, although for some time 
this theory was scoffed at and one of 
the proponents of the theory of spon- 
taneons generation oven went so far 
«8 to seoat Pasteur’s theory with the 
etatement, ?TPhe air Hnis peopled would 
have the deaa% of hun." 

In IMS npiM Waa ts^od Man to 
>tu^ an epiSInrib widdi ’digii tMttikif 


havoc among the silk worms in the 
southern part of France, where the 
silk industry had already become a 
very flourishing business. In the six 
years that he was studying this prob¬ 
lem he came to the conclusion that 
human diseases are caused by micro¬ 
organisms, in the same way that the 
disease was carried by the silk worm. 
This was really the beginning of Pas¬ 
teur’s far-reaching experiments on hu¬ 
man diseases and the modern science of 
bacteriology. 


Early Work on Chemical 
Asymmetry 

Professor Nelson described Pasteur’s 
early work on chemical asymmetry, 
which was done while he was«B student 
at the Ecole Normals. At this time 
the first glimpse of chemical asymmetry 
had been obtained by Sir John Hershel, 
who pointed out that there are two va¬ 
rieties of quartz, one variety being, as 
it is called today, dextro-rotatory and 
the other laevo-rotatory. Certain or¬ 
ganic substances were also known to 
be optically active. Pasteur conducted 
a number «f experiments on tartaric 
acid and its salts. He came to the con¬ 
clusion that the optical activity of tar¬ 
trates was due to hemihedral crystals 
and that the difference between tar¬ 
taric and racemic acids which had the 
same composition, properties, number 
of atoms and identical arrangement 
was simply in the different action on 
polarized light, which was due to the 
asymmetric arrangement of the crystal 
with the two substances. He also came 
to the conclusion that chemical asym¬ 
metry is caused solely by life forces. 
This conclusion has since been dis¬ 
credited, but nevertheless it was im¬ 
portant because it was the origin of 
the present-day conception of fermenta¬ 
tion. He also concluded that the 
asymmetry of two reactive bodies af¬ 
fects the properties of the resulting 
substance, a conclusion which is still 
tenable in the light of present knowl¬ 
edge. 

This work extended from the year 
1844 to 1860. It was important and 
far reaching enough in its consequences 
to constitute a commendable life work 
for the average man, but at its con¬ 
clusion Pasteur stood only at the 
threshold of his career. 

Selbctiv* Bacteriostatic Propbrtibs 
or Certain Dyes 

The most interesting paper of the 
evening was delivered by Dr. John W. 
Churchman, of Cornell University 
Medical School, who spoke on “The 
Selective Bacteriostatic Properties of 
CertRin Dyes.” This was an especially 
timely subject in view of the that 
it tqtresMilk a modem achievement In 
the fleld > in eddoh Paetsar wae a 
pioneer.' ’ dmmlBel 


Chemical Salesmen’a Amtiillitidii 
Besrina Lecture Codcm 

Forty-six members of the Sales> 
men’s Association of the Amerlcaa 
Chemical Industry turned out for the 
first lecture in Dr. F. E. Breithnt*B 
course in chemistry fo# salesmen at 
the City College of New York, Jan. 4. 
Dr. Breithut spoke on the subject of 
"How the Chemist Works” and it wee 
a most interesting and comprehensive 
lecture. He explained, in noii-teehnical 
terms, the functions of common labora¬ 
tory equipment and gave a go^ idaa of 
the chemist’s technique. 

Fifty-three members of the associa¬ 
tion have enrolled for the course, and 
others are expected U> sign up before 
the next lecture. The members of the 
esurse include representatives of the 
following firms: American Cyanamid, 
Noil Chfinical Co., Industrial Chemical 
Co., Marietta Refining Co., Peerless 
Color Co., Mathieson Alkali, Dow 
Chemical Co., Warner Chemical Co., B. 
J. Seydel Manufacturing Co., Edward 
Hill’s Son Co., Roessler A Hasslacher, 
Marx & RawoIIe, E. Fougera A Co., 
anAthe Mallinkrodt Chemical Co. Lec¬ 
tures will be given every Friday eve¬ 
ning at C.C.N.Y. for 12 weeks. 

Cash prizes have been offered by Wil¬ 
liams Haynes for the three best essays 
by members of the course, on “The 
Value of Chemical Knowledge to Sales¬ 
men.” The essays will be judged by a 
committee composed of F. E. Breithut, 
J. W. Boyer and D. H . Killeffer. 

most mysterious phenomena of science. 
Some diseases affect only one race of 
human beings. Some diseases affect 
only one organ of the body. Lead palsy 
paralyzes all the numerous muscles in 
the wrist except one, which is ap¬ 
parently unaffected. Cocaine affects 
only the sensory nerves. 

Ehrlich diKovered that methylene 
blue injected in the blood stream picked 
out the nerve cells and maimed them, 
whereas it did not affect any other cells 
of the body. 

A Scandanavian bacteriologist, 
Gramm, described the system of clani- 
fication of bacteria which depends upon 
the staining action of gentian violet 
The bacteria are stained with this dye, 
fixed with iodine, and then wash^ with 
alcohol. Some species of bacteria give 
up the color on this treatment and ttoy 
are known as Gramm negative. Thole 
which retain the stain are called 
Gramm positive. It has been found 
that the Gramm positive organisme afe 
killed by stains, whereas the Gramm 
negative bacteria are not. 

Dr. Churchman exhibited a number 
of flies which showed very conelnsivdy 
that genttan violet exhibits highly se¬ 
lective properties in inhibiting the 
growth of certain species of l^teria. 
By the application of this principle it 
is possible to develop two straiu ot 
bacteria—those upon which gentian 
violet has a bact^ostatle action, 
timie iritieh It doM not affeob Soi- 
iftattllie aeld, add fndisin, M, 
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Covti^iued from jiage K3 

(.'ffective ineihanium of publicity; a 
nieHtia by which the Bcienlific temper 
of the progressive thought of the world 
today may somehow be made a part of 
the working mental equipment of the 
“average newsj)aper reader.” A great 
beginning in this respect has been 
made by the establishment of ‘'Science 
Service," a sort of Associated News for 
science, with offices at Washington, 

D. C., under the experienced guidance 
of Dr. K. E. SloBson, sometime editor 
of the indeiH'iuiciU and author, among 
other things, of “Creative Chemistry.” 

>SVMP0HIUM ON PHOTOSYNTJIKSIS 

« 

Not content with his publicity work 
alone. Dr. Slosson gave one of the most 
interesting of the general papers pre¬ 
sented, speaking at the symposium on 
photosynthesis, nds was an attempt 
at an exhaustive' inventory of possible 
sources of mechanical power. Heside.s 
the usual indirect utilization of Volar 
energy by means of winds, tides, waves, 
water power and the storage of rain¬ 
fall, the exploitation of fuels, etc., Dr. 
Slosson spoke of the possibilities of 
tupping the internal heat of the earth, 
the internal energy of atoms, dodging 
the second law of thermodynamics 
by sorting out fust molecules from 
alow ones, the use of photoelectric celts, 
and the exploitation of differences of 
temperature whether spatial (on the 
surface of the earth) or temporal, as 
between summer and winter. These 
and many other possibilities were 
passed in rapid review and formed an 
interesting introduction to the other 
papers on photosynthesis. 

Dr. Spochr, of the Carnegie In.stitu- 
tion, was erudite and exhaustive. He 
left the listener crushed with the com¬ 
plexity of the photosynthetic problem 
and reported the failure of a long 
series of attempts to duplicate E. C. (t. 
Baly’s reported synthesis of formalde¬ 
hyde from COj and 11,0 in ultra¬ 
violet light. Dr. Bovie, of the Haward 
Medical School, gave an entertaining 
but somewhat sketchy account of his 
«iwn speculations in the field, enlivened 
by slides of hypothetical atomic struc¬ 
tures and intersecting force fields, 
ending with a diagram showing the 
“hungry" amino-acid molecules inside 
a chloroplastid, attaching their polar 
groups to wandering molecules of 
H.COs in the plastid membrane. The 
carbonic complexes then rolled them¬ 
selves up into rings and formed sugars. 

S. E. Shepperd, of the Eastman Ko¬ 
dak Co., ended the discussion in a 
somewhat more hopeful vein. He first 
pointer out that interest in photochem¬ 
istry i* on the increase, due to the 
receiit technical development of power¬ 
ful eoorces of ultra-violet light, such 
M nueury vapor arcs in fused quartz, 
hlt||w,:lUine carbon arcs and condensed 
iM^RtilSlMhargqs. These Have enabled 
.«il^tif8eiencie8 of many commercially 
jiiniising processes to be studied in a 


comparative way and the validity of 
Einstein’s law of photochemical equiv¬ 
alence has been confirmed in general, 
when the case is not complicated by 
side reactions. The outstanding com¬ 
mercial problem is to find new photo¬ 
chemical cataly.sts which, like chlo- 
r(]|)hyl, will take the relatively long 
wave length radiation in sunlight and 
hand it over to the chemical system in 
the form of the shorter wave length 
the system needs in order to become 
reactive. 

Ei.ectkolytic Dissociation 

Besides this .session, many others 
contained papers of chemical interest. 
The discussion was most active in the 
session on ionization, in which D. A. 
Mclnness of M.l.T. ably presented the 
case for the complete di.ssociation of 
strong I'lectrolytes which is based on 
the unddubted chance in the mobilities 
of the ions with concentration as shown 
by transference experiments. C. A. 
Kraus of Clark llniver.sity and E. W. 
Washburn defended the oliposite view¬ 
point anil it seemed clear that the case 
i.s not fully settled, although the naive 
view that the degree of dissociation of 
an electrolyte is always given by the 
ratio of the conductivity to the conduc¬ 
tivity at infinite dilution must cer¬ 
tainly be relinquished. 

E. C. Cottrell showed slides of the 
Fixed Nitrogen Research Laboratory 
and outlined its work. Dr. Washburn 
described the new InU'rnational Critical 
Tables of Physical Constants which are 
in preparation. These will be more 
complete than anything of the kind 
))reviously done and will include com¬ 
mercial materials as well as pure sub¬ 
stances. 

Separation of Isotopes 

Much interest was aroused by W. D. 
Harkins, of the University of Chicago, 
who gave a rdsume of his publications 
of the last 6 years dealing with the 
isotopic complexity of the elements, the 
structure of atomic nuclei, etc. He also 
described the recent progress of his 
students in separating the elements 
into their isotopes on a large scale, 
showing some fair-sized samples of 
mercury which differed by as much as 
a tenth of a unit of an atomic weight 

S. A. Mulliken, also of Chicago, de¬ 
scribed his own success in separating 
mercury to about the same extent by 
evaporation and diffusion through filter 
paper. 

T. W. Richards, of Harvard, brought 
forward a new and very plausible 
method of calculating the diameters of 
the ions in crystals based upon com¬ 
pressibility data and his theory of com¬ 
pressible atoms. Professor Kraus em¬ 
phasized the importance of his view 
that t.vpical metals and typical electro¬ 
lytes are really fundamentally similar, 
the negative electrons of the metal 
taking the place of the negative ion 
of the salt. 

Jacques Iioeb, of the Rockefeller In¬ 
stitute, present^ his interesting view 


that proteins are not colloids in ^ 
sense of being molecular aggregates, 
but merely large single amphoteric 
molecules that are essentially like ordi¬ 
nary acids and bases. Enthusiasm for 
this idea was widely expressed, but on 
the other hand, many opposing views 
were mentioned, so that discussion on 
the subject promises to continue for 
some time. 

The chemists concluded the session 
with a smoker at the American House. 
Santa Claus di.strihuted presents, the 
Pathetic Weakly shoWed movies of 
chemical events and Dr. Slosson gave 
one of his hrilliaift talks. J. F. Nor¬ 
ris of M.l.T. was the presiding officer. 

Election of Officers 

Dr. Charles D. Walcott, secretary of 
the Smithsonian Institution of Wash¬ 
ington, was elected president for the 
year 19211 at a meeting of the council. 
Dr. Walcott has been secretary of the 
Smithsonian ln.stitution since 1907. 
From 1894 to 1907 he was director of 
the United States Oeological Survey, 
and from 1902 to 1907 he was the first 
director of the Reclamation Service. 
He i.s president of the National 
Academy of Sciences, a member of the 
National Research Council and chair¬ 
man of the National Advisory Commit¬ 
tee for Aeronautics. 

Vice-Presidents Selected , 

Ten vice-presidents were elected, 
each representing a section of the asso¬ 
ciation: 

h'or the ChemicaU Section, Prof. E. 
W. Washburn of the University of Illi¬ 
nois and viee-chuirraan of the National 
Research Council. 

For the Botanical Section, Prof. C. 
J. Chamberlain of the University of 
Chicago. 

For the Anthropological Section, As¬ 
sistant Prof. E. A. Hooton of Harvard. 

For the Section on Social and Eco¬ 
nomic Sciences, .Tohn F'. Crowell,_ di¬ 
rector of the World Market Institute 
of New York. 

For the Mathematical Section, Prof. 
Harris Hancock of the University of 
Cincinnati. 

For the Physical Section, Prof. W. 

F. G. Swann of the University of Min¬ 
nesota. 

For the Geological and Geographical 
Section, Dr. Nevin M. Fcnneman of the 
United States Geological Survey. 

For the Zoological Section, Prof. 
Edward L. Rice of Ohio Wesleyan Uni¬ 
versity. 

For the Psychological Section, Prof. 
Raymond Dodge of Wesleyan Uni¬ 
versity, Middletown, Conn. 

For the Agricultural Section, Presi¬ 
dent ' Raymond A. Pearson of Iowa 
State College of Agricultural and Me¬ 
chanical Arts. 

Section Secretaries Chosen 

Two secretaries of sections were 
elected; Prof. 'VV- D- Harkins of the 
University of Chicago being chosen for 
the Chemical Section and Prof. R. J. 
Terry of Washington University, 
^uis, for the Anthrppologiea] 8eGtk)n< 
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Dr. Hollis, as well as Harrington 
Emerson, another speaker of the after¬ 
noon, pointed out the need of the engi¬ 
neer’s analytical study of facta for the 
solution of present-day problems, and 
both emphasised the idea that indi- 
reetly the engineer, becau.se of his con¬ 
trol of the instruments of production, 
is deeply concerned with present-day 
civilization. The paper by Piof. ('. F. 
^5oolt, of Yule University, presiilcnt of 
the Society for the Promotion of Engi¬ 
neering Education, on “New Phase.s of 
Engineering Education,” was presented 
in Dr. Scott’s absence by Dr. Dugald 
f. Jackson. .Professor Scott in his 
paper indicated that because engineer¬ 
ing wa.s coming to take such a large 
place in oirr modern life it wa.s essen¬ 
tial that the training of engineers be 
approached with a new viewpoint of 
the engineer's place in the community. 

The several contributions emphasized 
that the next .step in engineering is 
to relate the problems of the material 
advance in civilization to the human 
probleftis of civilization, and that the 
imgineer has an opportunity for lead- 
c'i-ship in approaching these human 
problem” which hav<‘ grown out of his 
own contributions in increasing the 
perplexity of life if he will apply the 
logic ol his thinking with the under- 
: landing that human iiroblems are 
problems of emotion us well as of 
logic. 

Pan-Amkrican Relations 

In the evening Calvin W. Rice, 
secretary of the American Society of 
Mechanical Engineers, presented an 
illustratt d address on the engineering 
and scientific developments of South 
America. Mr. Rice pointed out three 
definite opportunities for the imme¬ 
diate association of engineers between 
North and South America: First, the 
development of a common understand¬ 
ing of .standards, the start of which 
was made very definitely at the inter¬ 
national engineering congress held at 
Rio de Janiero; second, the develop¬ 
ment of an»English-Spanish dictionary 
and glossary of engineering terminol¬ 
ogy, and third, the development of an 
interchange of thought between engi¬ 
neering societies of North and South 
America. In this connection, Mr. Rice 
stated, Verne L. Havens, editor of 
Ingenieria Intemacional, had been 
made permanent secretary of the In¬ 
ternational Engineering Congress. He 
also recounted the personal contacts 
that had been established in the various 
government and engineering societies 
to bring about this more intimate engi¬ 
neering understanding between the two 
continents. Mr. Rice's leeture was 
illustrated with lantern slides showing 
engineering developments in South 
America. 


Largest Memorial Fund 
to Honor Ramsay 

The largest sum ever raised to honor 
a man of science has been contributed 
to the memorial for Sir William Ram¬ 
say. The amount of the fund is more 
than $500,000. 

Former Premier Asquith of England 
was president of a committee which, in 
1917, made an appeal for £100,000 to 
be devoted to a Ramsay memorial. 
Later the Prince of Wales became 
patron of the fund. The sum collected 
ill cash is £57,645. It has been aug¬ 
mented by research fellowships insti¬ 
tuted by various dominion and foreign 
governments, to the value of about 
£60,000. 

The cash sum includes subscriptions 
from Great Britain and Ireland, Amer¬ 
ica, Australia, Canada, Chile, China, 
Denmark, Spain, Holland, India, Italy, 
Japan, New Zealand, Norway, Straits 
Sett'ements. France, Greece^ Switzer¬ 
land and Portugal. 

The money, according to a report in 
Science, will be devoted to the eriK-tion 
of a chemical laboratory at University 
College, London, and to founding the 
Ramsay memorial fellowships in chem¬ 
ical science for British students. Each 
fellowship is of the value £.700. 

Feldspar Colloquium Planned by 
American Ceramic Society 

At the meeting of the American 
Ceramic Society in St. Louis, there was 
started a discussion on feldspars which 
aroused much interest; this discussion 
was focussed chiefly on milling prob¬ 
lems, with only incidental reference to 
questions of quality and methods of 
determining quality. Judging from pre¬ 
vailing sentiment, the time is ripe to 
move on toward the formulation of spec¬ 
ifications, and at the request of the 
officers of the whitewares division, the 
organization of a colloquium on the sub¬ 
ject is being undertaken. 

The purpose of specifications such as 
it is hoped to evolve is not to enable 
the consumer to get more for less 
money, but to establish and define vari¬ 
ous grades of feldspar. It is a problem 
of clas.sification rather than specifica¬ 
tion. Classification may be made on 
the basis of the intended use, the chem¬ 
ical composition, mineralogical origin, 
physical properties, or any combination 
of these. The classification according 
to use is derived from the properties 
of the material, and the latter are the 
important values to define. Some of 
these properties arc fixed by nature; 
thus the fusion point depends on the 
chemical composition and apparently 
also on the mineralogical origin of the 
rock. It is believed that the members 
of the society arc in possession of the 
data needed, and they are urgently 
requested to contribute to the program 
to be presented at the forthcoming 
meeting. 

All communications on this sub¬ 
ject should be addressed to Edward 
Schramni, of the Onondaga Fott*^ Co., 
Syracuse, K. Y. 


Metric Association Malta 
PrecresB 


Continued from page ts 

struction Corps of the United States 
Navy, opposed the general adoption of 
the metric system in ingustry, empha¬ 
sizing the difffculUes which shipbuild¬ 
ing would face in such an event. Major 
L. A. Nicholson, of the U. S. Army, 
presented a letter from Secretary of 
War Weeks, which opposed the passage 
of a compulsory metric bill by Con- 
gre,ss, chiefly on the ground that it 
would cost alxiut $3,500,000 to change 
existing war material in linear dimen¬ 
sions, and the same amount to change 
angular dimensions to a metric basis. 
.Secretary Weeks declared that the 
forced adoption of the metric system 
would adversely alTect both the supply 
of matef ial and the industrial draft for 
war purpo.ses. 

E. A. Marsh, consulting superintend¬ 
ent of the Waltham Watch Co., and 
T. H. Miller, of the DeLaval Separator 
Co., reviewed the sufcessful use of the 
metric system in their plants. Edward 
Riahards, of New York, discussed the 
advantages of the metric system in 
forestry and lumber measurements, 
claiming that with the metric system 
more accurate sizing of lumber to meet 
future computations of strength of 
material in houses and other building 
would result. 

F. H. Chase, of Boston, gave a talk 
.upon the literature of weights and 
measures at the Boston Public Library 
during the afternoon, and this was fol¬ 
lowed by an inspection trip. The din¬ 
ner at the Copley-Plaza was informal, 
and among the speakers were Dr. A. E. 
Kennelly, Dr. Hoffman, of the Baboon 
Organization; Prof. R. A. Fessenden, 
of Boston; Captain Snow; Robert Spurr 
Weston, of Boston; Walter Wood, of 
Philadelphia; F. L. Roberts and B. L. 
Newkirk. 

Ei.fktion of OmcBRS 

Dr. Kunz was re-elected president of 
the association, the vice-presidents be¬ 
ing A. E. Kennelly, T. H. Miller and 
W. J. Schiefflin. Howard Richards 
was re-elected secretary, and F. L. Rob¬ 
erta treasurer, with headquarters at 166 
Fifth Ave,, New York City. The pub¬ 
lication of a monthly bulletin and the 
formation of a Metric League were 
proposed at the dinner, and will prob¬ 
ably he carried forward soon. 

Canadian Paper Mills Increase 
Operations 

The announcement is made of a new 
pulp and paper mill to he erected at 
Kaslo, B. C., Canada, by Howland A 
Waltz ot Minneapolis, who at present 
operate a sawmill at Kaslo and have 
big timber limits there. In Edition to 
the large body of standing timber 
which they control, there is plenty of 
water power available for hydro¬ 
electric purposes. 

Preparations are also being made to 
reopen the Whalen Pulp A ?»P« Co-ia 
pulp mill at Swanstdl Bay. , > " 
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Difflcnit to Find SoccMSor to 
Stratton at Bureau of 
Standards 

No proffresH has been made in the 
aearch for a director for the Bureau of 
Standards to succeed S. W. Stratton, 
who retired friAn the covernment serv¬ 
ice to accept the presidency of the 
Massachusetts Institute of Technology. 
Due to the fact that industry is 
making much more extensive use of 
research laboratories, physicists, ac¬ 
cording to Commerce Secretary Hoover, 
are very scarce. As a result the level 
of salaries has risen greatly. Where 
physicists formerly commanded salaries 
ranging from $3,500 to $5,000, many of 
them now are being paid from $ 10,000 
to $20,000, Secretary Hoover says. 
This, he declares, makes it very difll' 
cult for the government to find an ideal 
man for this place when it re<}uire.H a 
physicist in the front rank of his pro¬ 
fession. willing to work for $ 8 , 000 . 


Exhaustive Study of Carboy 
Problems Concluded by 
Trade Association 

A final report has been submitted by 
the carboy test committee to the execu¬ 
tive committee of the Manufacturing 
Chemists’ Association. The recom¬ 
mendations, which will not be made 
public until after the report has been 
considered by the executive committee, 
probably will be embodied in the regu- 
iations governing the shipment of car¬ 
boys. 

Under the direction of Guy E. Carle- 
ton, the committee has made by far the 
moat exhaustive tests of carboys ever 
attempted. They cover the physical 
properties of the container, the closures, 
the package surrounding the carboy 
and the recovery of broken and ehipped 
carboys. Drop, swing and concus¬ 
sion tests were pursued exhaustively. 
Shocks were carefully calculated. Ob¬ 
servers traveled in box cars loaded with 
carboys to note their behavior umler 
the conditions of actual transportation. 

Physical Chemistry Symposium 
Planned Under Svedberj; 

The Rochester section of the Ameri¬ 
can Chemical Society has been very 
fortunate in securing Prof. ThA bvod- 
berg. University of Upsala, Sweden, 
to act as presiding officer of a sym¬ 
posium on physical chemistry which 
will be held in Rochester on Friday 
and Saturday. Jan. 19 and 20. 

Papers will be presented at this 
symposium by prominent physical chem¬ 
ists from Schenectady, Cornell, Syra¬ 
cuse, Buffalo and Rochester. Practi¬ 
cally every phase of physical chemistry 
will be considered, with the exception 
of colloids. On this phase there will 
be no papsrs, since a colloid symposium 
will be held at the University <rf Wis¬ 
consin later In the year. 

'Hie Rochester section extends a per¬ 
sonal invitation to anyone interested 
In Ms physical chemistry sympMlitn 
to be present and take part sltbar in 
the presentation ol papers or In the 
disenssion which will follow the papers. 


Vol. a, Nb. Sf 


Department of Commerce Hopes 
to Collect Dye Import Figures 

Itemization of dye imports is under 
active consideration at the Department 
of tk)mmercc. If money can be found 
with which to undertake this work, 
II 1 C 15 C figuroR will be made available to 
all inlcre.stod through the usual pub¬ 
licity channels of the department. 


Chilean Nitrate for Sale 

Bids for 28,000 short tons of sodium 
nitrate will be received by the Ord¬ 
nance Salvage Board, Army Building, 
36 Whitehall St., New York, until noon, 
Jan. 30. The material is in storage 
at the Old Hickory Powder plant at 
Jacksonville, Tenn. Purchases of 100 
tons or more may be made. 


Personal 


Dr. M. S. Benjamin, professor of 
agricultural chemistry in the Hawkes- 
bury Argricultural College, Richmond, 
New South Wales, Australia, recently 
paid a visit to the chemical laboratories 
maintained by the government in 
Washington. 

(iuptuin,,J. L. Brown, who during 
the war was ordnance inspector of the 
liowdcr plant of the Hercules Co. at 
Dover, N. J., is now representative of 
the New Jersey State Department of 
.Sanitary Engineering, with head- 
iiuarters at Newark. 

Dr. Calvin Adam Bdehler of the 
Ohio State University has been ap¬ 
pointed assistant professor of chemistry 
in the University of Tennessee, Knox¬ 
ville, Tenn. 

Curtis R. Buknett, an official of the 
American Oil & Supply Co., Newark, 
N. J., has been re-elected president of 
the Ironbound Manufacturers’ Associa¬ 
tion, composed of industrial interests 
in the Ironbound section of the city. 

Dr. Gustav Egloff, director of re¬ 
search at the Universal Oii Products 
Co. of Chicago, is spending a week in 
New York and Philadelphia in con¬ 
nection with that company’s business. 

W. K. Ingalls of New York, Daniel 
Biakimfikli) of Bloomfield & Bloomfield, 
Boston, and B. F. Tillson of the New 
.lersey Zinc Co. were the principal 
speakers at a discu 8 .sion of the general 
subject of immigration at a meeting of 
the New York Section of the A.l.M.E. 
held at the Chemists' Club, Jan. 3, 
1923. 

Arthur Lazarus has resigned as 
chief of the cost accounting bureau of 
the Chamber of Commerce of the 
United States, to resume professional 
practice, with offices in Washington and 
New York. 

Dr. Juan de la Cruz Posado, an en¬ 
gineer of Colombia, is spending several 
weeks in New York City and vicinity 
in the interest of a number of South 
American industrial enterprises. He 
expects to return to Colombia late in 
January. 

Oliver C. Ralston, superintendent 
of the Pacific Experiment Station of 
the U. S. Bureau of Mines, at Berkeley, 
Calif., recently addressed the Cali¬ 
fornia Section of the American <%iein- 
ieal Society. His subject maa "Aln- 
minnm Chloride, Its Mannfaotm* and 
Usss." 


E. E. TiiUM, associate editor of 
Chem. & Met., recently addresseff 
chapters of the American Society for 
Steel Treating at Worcester, Spring- 
field, Hartford and Philadelphia, speak¬ 
ing on the subject, “Educating the 
Metallurgist and the MaDagement.” 
During February he will speak before 
other chapters at Pittsburgh, Cincin¬ 
nati and South Bend on a similar topic. 

Prof. Walter G. Whitman, formerly 
assistant professor of chemical en¬ 
gineering, ha.s been appointed assist¬ 
ant director of the Research Laboratory 
of Applied Chemistry of the Massachu¬ 
setts Institute of Technology. 



Obituaiy 


William R, Walker died on Dec. 20. 
According to the Iron Age he was born 
at LaPorte, Ind., Nov. 16, 1857, and his 
career wa.s closely identified with the 
iron and steel industry. His first em¬ 
ployment was with the North Chicago 
Rolling Mill Co., Chicago; then he was 
appointed chemist for the Crown Point 
Iron Co., Crown Point, N. Y., and later 
he was with Spang, Chalfant & Co., 
Pittsburgh, as works superintendent. 
He was early associated with Robert 
Forsyth, the well-known steel works 
engineer, who constructed the South 
Chicago works of the North Chicago'' 
Rolling Mill Co. in the ’SOs. Prior to 
1890 Mr. Walker was works manager 
of the Union works of the Illinois Steel 


Co., Chicago, and later became general 
manager of the South Chicago works 
for the same company. 

At the time of the fom^ption of the 
United States Steel Corporation in 1901 
Mr. Walker was appointed assistant to 
the president, a position which he held 
at the time of his death. He gave 
special attention to metallurgical re¬ 
search and to improvenfents in opera¬ 
tion and production. In the, words of 
President James A. Farrell, "Mr. 
Walker, was a man of keen mental 
attainments and possessed an excep¬ 
tional knowledge of the iron and steel 
industry from both scientific and prac¬ 
tical standpoints.” Mr. Walker was a 
member of many technical associations 
and took a leading part in their aetivi- 
tie*. Se was hiri^ o s t s ew e d bff his 
i^sfitiBiaiies in the Dnltod SMm | 1 M 
Omfocntlon and fa th* tepA 
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Market Conditions 


In Chemical, Metallur^cal and Allied Industries **^* ^Q^ 

A Survey of the Econoimc and Commercial Factors That InfluenceTradein Chemicals and Related<Cominoditiet 
Prevailing Prices and Market Letters From Principal Industrial Centers 


, Recent .Trend of Prices 

Uneven Recovery During 1922 Has Not 
Completely Corrected Past 
Disparities 

* A year ago it was complained that 
there was a maladjustment of prices, 
that disparities among the great 
groups of commodities seriously cur¬ 
tailed buying power, particularly of the 
farmer and the producer of certain raw 
materials. Today these conditions have 
been corrected to a certain extent, but 
there is stUl considerable evidence of 
distortion. The pronounced recovery of 
farm products has been beneficial, but 
the strikes in the mines and on the 
railroads have caused an altogether dis¬ 
proportionate rise in fuel prices. Fur- 


TABLE I. CllANQEB IN WHOLESALE 
PRICES IN 1922 


Group 

January, 

NoveinWr, 

Net 

1922 

1922 

Gain 

Building materials 

Fuel ana lighting.. 
Metal and motal 

!57 

185 

28 

m 

218 

23 

products. 

112 

133 

21 

Farm products . 

122 

143 

21 

('luths and clothing . 

176 

192 

16 

Food produota. 

Miaoeilanoous. 

131 

117 

143 

122 

12 

5 

Cbnmioals and drugs.. 

124 

127 

3 

HouaofurniahingR.... 

178 

179 

1 

All oommiHlities... 

136 

J56 

16 


Table 1 and the accompanying figure 
show the net changes that occurred dur¬ 
ing the first 11 months of 1922. In 
both, prices in 1913 are taken as a basis 
of 100. 


“Chem. & Met.” Weighted 
Index of Chemical Prices 


Base =: 100 for 1918-14 


Thia wetk. 

Laat week . 

January, 1023 ... 
January, 1921 ... 
January, 1920 ... 
April, 1918 (high) 
Apni#1921 (low) 


171.79 

171.10 

144 

181 

848 

888 

140 


The continued atronarth of the oot* 
tonaeed oil market waa auffleient to 
oftaet allgbtiy lower prioea on nm- 
mnnlum sulphate and linseed oil. 
This indox haa shown a gain of al¬ 
most 30 points during the past year. 


Healthy Business Prospects 
in Heavy Chemicals 
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Chemical Prices at Higher Levels 
as Business Expands 

Arsenic and Jts Derivativea, Bleaching Powder and Copper Sulphate 
Feature Chemical Market—Acetate of Soda 
Makers Reduce Prices 


M ost chc’inii-Hl prict'K in the New 
York market during the past 
wtK^k were well maintained and manu¬ 
facturers weic inclined to believe that 
expanding industrial activity during* 
the ycHJ' would serve to keep tigures ul 
fairly high levels. Arsenic still eon- 
tinued to head the list and material on 
spot remained in exceedingly ligfit 
.supply. Lead arsenate and calcium 
arsenate remained quite steady in 
.sympathy with the arsenic situalioR 
Trading in formaldehyde slackened 
considerably during the intei^al, but 
producers intimated the possibility (jf 
u new price advance, due to the steaiiy 
rise in producing costs. Manufacturers 
of acetate of soda announced a reduc¬ 
tion of ic. per lb. on material at the 
works, presumably m order to stimu¬ 
late consuming interost. Producer.'* of 
bleach ifported a completely sold up 
market, with the demand far exceeding 
the supply. 

Ooppev sulphati' prices have le- 
inained very firm in ])roducing quarters, 
in view of the fact that the metal has 
advanced considerably during the past 
few weeks, and there has been a steady 
demand by agricultural interests for^ 
eontracts over the coming season. The 
alkali market for export remained 
(juiet, although the domestic demand 
continued very .strong. T’russiatc 


that prices will be materially higher 
before the spring season, since manu¬ 
facturers are completely sold up. In 
some insLunce.s deliveries cannot be 
made until tiie latter part of February. 
Contracts for carload lots, f.o.b. works, 
were heard around $2 per 100 Ib., with 
o<l(l spot at i}l2,!10(H)$2.r)0 per 100 Ib, 
Fonmtldehifdv — The demand has 
eased up soiiiewhat, but prices were 
well sustained Leading producers 
intimated another increase for the near 
future. ,S])ot material was quoted at 
Ibc. j)cr ib., earload ba.sis. 

Laid. Ar.'fcuaie -—Producers were very 
firm due to the scarcity of arsenic. 
I'nces for limited stocks were heard 
around 21c. per lb. 

Sal Ainnioviac —Manufacturers were 
quite -satisfied with the volume of con¬ 
tract business. Quotations among first 
liands ranged around 7Sc. pcT lb. for 
the white granular and for the 

giay. Ke.sale goods of imported quality 
were held at fiic. per lb. for white and 
Xc. per 11). for gray. 

('aiistir .S’of/o. — Consuming interest 
continued along fairly active lines and 
price.-^ ex-store were quoted at $lb7r>(d) 
.'Pd l)er 100 lb. Kxport demand was 
rather (juiet at $lbrj0(fr)$3.(i0 per 100 
lb. f.a.s., for standard brands. 

I'niHxidte of Soda —Importers havi‘ 
again reduced prices, owing to the lack 


A slight firming up in the alkali 
market has been noticeable in this mar¬ 
ket during the last 2 weeks. No price 
changes of any note have taken place, 
but price shading and the mad scramble 
for business have been conspicuously 
absent. Cauatic »oda is being quoted 
at $4.25 per 100 lb. for the flake in 

5- drum lots and $3.90 for the solid in 
like quantities. Svda ash is firm at $2.90 
in bags and $2.40 in barrels in lots 
of five. Sodnnn bicarbonate has not 
changed in price for some time, and 
about the be.st that is, being done is 
$2.40 per 100 lb. in 3- to 6-bbl. lots. 
Sal soda is firm at ^1.65 per 100 lb. in 

6- bbl. lots and has been holding this 
level for sometime. 

Unust'al SunPHURic Acid Demand' 

The heavy mineral acid market is in 
sound shape, surplus stocks having 
been diminished and the demand being 
unusually good. Snipkunc add is lead¬ 
ing the group and the demand this fall 
ha.s been extraordinary. The white 
arsenic situation remains , unchanged. 
There i.s still a very great scarcity of 
this material, and the only goods that 
seem to be available are the imported. 
The demand from the insecticide man¬ 
ufacturers is unusually heavy. There 
has been very little doing in citric acid 
during the past 2 weeks. Carbon bi¬ 
sulphide, technical, is rather slow, as 
this is the off season. The demand for 
carbon tetrachloride has boon steady 
with a very firm market. The produc¬ 
tion of copperas has increased, but the 
demand has kept abreast so that there 
is practically no surj^us. Prices re¬ 
main fii'in and unchanged. Price quota¬ 
tions on filycerine remain the same as 


of soda and barium chloride w'ei" 
somowhot easier in a very quiet 
market. Producers of salaininmiiae re¬ 
ported a steady contract call from the 
domestic trade. Oxalic acid remuim-d 
{jroctieully unchanged at recent levels. 


PRINCIPAI. PkK'E ('HANGES 

Acetate of Soda —Lending produeers 
announced a reduction, due to the weak¬ 
ened demand from the consumer. The 
general range is around fiii(^7c. per lb , 
f.o.b works. 

Alcohol -■ Produeers continued to 
quote former levels, hut intimated an 
early increase on methanol. The 95 
])cr cent grade i.s quoted at $1.23 per 
gal. and 97 per cent at $1.25. 

Arsenic—Manufacturers are com¬ 
pletely Mold up at the works and are 
not eager to accept future orders. Ex¬ 
port shipments have been coining in at 
a very slow rate from Japan and Ger¬ 
many and it is very doubtful if any 
recovery wiU be accomplished within 
the first quarter. Spot stocks were 
luoted at 16c. per lb., w’itii fut«u-e held 
Ifiie. 


/?nril4W Chloride —Importers reduee( 
*PUt|Sll 0 df to $90C(fi$96 per ton, depend 
nomestie producer 
a fair call from consumer; 
carload lots at $96 per ton 

iiSeachlng Powder —This product i; 

becomiikg oncfcof‘tie leading fea 
pres of the market. It quite certaii 


of consuming interest. Spot material 
vva.s (juoted down to lH4c. per lb., with 
.•-hipments around IHc. 

Vegetable Oils 

Lmsced Oil —Demand has slackened 
somewhat and prices reflected thi.s con¬ 
dition. Spot oil was quoted by leading 
refiners at H7c. per gal., carload basis, 
111 barrels. January shijinients hebl 
around Hbc., with January-February at 
S4c. per gal. April shipments wer-e 
(pjoted at 80c. per gal. 

('oito)isecd Oil —Prices continued to 
advance on the crude oil and during the 
next week 9ile. per U>. for crude oil, 
f.o.b. mills, Southeast, was considered 
an inside price. 

('hinaivood Oil —The market (luring 
the past week was quite active. Quo¬ 
tations ranged around 14@14ie. 

St. Louis Market Reflects Bet¬ 
ter Business Conditions 

t'heniical Prices Are Advaneed and 
There Are Prospects for Further 
Increases in Many Lines 
St. Louis, Mo., Jan. 1, 1923. 

Prices have not weakened, but on the 
contrary have stiffened materially since 
our last report. Further important ad¬ 
vances would not prove surprising, for 
the costs of production are advancing 
steadily. Prospects for the year are 
very bright and a feeling ot optimism 
is prominent in all lines. 


of our prcviuu.s report—that is, 18ic. 
in drums. The market is not strong 
and dealers are expecting a decline in 
the near future. Contracts are being 
made, on 3 months basis and 6 months 
basis with protection against decline, 
and in one or two instances a flat price 
of 18c. has been done on a 6-inonth 
contract without protection. Sulphur 
is slightly weaker and can be had 
$1.90 per 100 lb. for commercial in 
hags. There is still a very broad move¬ 
ment in zi>ic sulphate, prices ruling at 
38c. in carload lota and 35c.@4c. in 
less than carload lota, f.o.b. St, Louis. 

Oils and Paint Materials 

Linseed oil is holding yery firm at 
$1@|1.02 per gal. in 1- to 4-bbl. lots, 
and 90i®92c. in 5-bbl. lots or over. 
Future prices are firm duo to unfavor¬ 
able reports from the Argentine flax- 
.seed fields. Not much contract business 
is being done at present.' Castor oil is 
still holding at 13Jc, in dryma, with 
little prospect for any decline in the 
near future. Turpentine has slipped 
off slightly and is being quoted at 14c. 
in single barrels, $1.37 in 6-bbl. lots. 

So far the expected rise in the zinc 
oxide price has not materialized, and 
the material is on a firm basis. A good 
volume of. business is being done. No 
changes are reported for whiting, blane 
/Saw or barytes, but basineM is on the 
inerwse and mansfaetiiren in Utit sec¬ 
tion report a waiting market. 
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A Seasonal Lull in the 
Chicago Market 

\ Good Ou^ook for the Year, However, 
Haa Kept Prices at Fairly High Levels 

Chicago, HI., Jan. 6. 1623. 
The chemical market has been very 
luiet for the past 2 weeks, with the 
industry reporting little business. 
Prices held firm, us it was obviou.s that 
it was not a question of price that was 
keeping the buyers out of the market. 
The outlook, for this year is excep¬ 
tionally fine, however, and all factors 
are expecting a ftiosperous year. 

.4lkai,is Selunu Hei.ow Cost 
• The alkali market continued firm, 
with rumor.s of an advance to take 
place in the near future. Actual Imai- 
nesa was very light and spot quotations 
on cniiKfir were unchanged at 

.Sd..')0 per 100 lb. for the solid 7(i per 
cent and $4.^1 for the ground or flake. 
Soda ash was quiet and unchanged at 
$2.25 per JOO lb. for material in cmipcr- 
age. <'ni(ntir poliwh moved only in a 
very small way at 75@71c. per lb. for 
the 8k-92 per rent material. Dealers 
claim that this iirice is lower than the 
present replacement cost. 

.41ums continued quiet and were un¬ 
changed in price. Putaxh nimn in lump 
form,was quoted at 4J@.5e. per lb. and 
in powdered form at 5i^0e. SnI am- 
*>n(iinar was in a firm position, with 
.spot .supplies held at 8e. per lb. for the 
white .eranular. liariiini chloride was 
unchanged in price, with the demand 
lather quiet. , Prime white material 
wa.s offered at $110 pel’ ton. Hiirinm 
hlldmtc was dull and supplies were 
available at Gle. ]ier Ih. m large eask.s. 
ir/iifc arsenic continued very firm and 
was so scarce that a bidder could get 
hi.s own price. One or two small lots 
were offered at 17c. per lb. (hirbon 
tetrachloride moved in a fair way and 
was ve y firm at lOJc. per lb. Carbon 
hisnlphide was quoted in small or 
inoderate lots for delivery from spot 
.■■tock at 7Jc. per lb. 

Other Prices Well Maintained 
Copper sulphate was in rather 
limited request, but the price of 6c. 
per lb. was well maintained. Formal¬ 
dehyde was firm at 17c. per 11). and 
supplies were reported a.s scanty. Hex- 
amethylena'tetramine was in fair re¬ 
quest and supplies of foreign material 
were offered at 82@8r)c. per Ih. Fur¬ 
fural was quoted at 2.5c. per lb. in thou¬ 
sand' pound lots. Glycerine was more 
or less unsteady and while the quoted 
price for the c.p. material in drums was 
18Jc., it was possible that good-sized 
business would have been taken at 18c. 

Linseed Oil and Turpentine 
Linseed oil was not moving in a large 
way, but the price was well maintained. 
The boiled oil in single-barrel lot.s was 
quoted today at 92c. per gal. 

Turpentine was still cottsidered high 
priced and dealers reported very lit¬ 
tle moving. The pure spirits was quoted 
at the close of today’s market at fl.M 
per gal. in sinpile'^lniin lotg. 


Steel Maiket Ento’s Year 
With Better Prospects 

Most Mills Comfortsbly Booked Ahead 
at Fairly Satisfactory Prices 

PiTTSBURCh, Jan. 6 , 1923. 

The complexion of the steel market 
changed decidedly during December and 
the outlook for a continuance of good 
business in the steel industry improved 
materially. December may be said to 
have made an unusual record in one re¬ 
spect, in that the turnover, in actual 
orders, was greater in the second half 
of the month than in the first half. 

Thus the steel market has entered 
the new year with considerable momen¬ 
tum and naturally the pro.spect is that 
the buying will continue in very fair 
volume. Mill order books are in such 
shape, however, that a decided lull for 
a month would make no particular dif¬ 
ference in the general situation. A 
number of mills had at the beginning 
of December not enough "busines.s to 
carry their operations fully through the 
month. Now these .same mills are fully 
booked for more than a month. Not a 
few are comfortably booked for the 
whole quarter, while the Steel Cor¬ 
poration is almost wholly sold up for 
a longer period. 

Output at 75 Per Cent Capacity 

Steel production continues at approxi¬ 
mately the rale of the last 3 months of 
the old year, ingot.s being made at about 
40,000,000 gross tons a year, or at about 
75 per cent of capacity, finished rolled 
steel jiroduction being at about 30,000,- 
000 tons a year. Production seems 
likely to increase rather than decrease 
in the next 2 or months. The 40,000,- 
000 -ton rate compares with actual pro¬ 
duction in the whole of 1922 of about 
34,000,000 tons, 19,000,000 tons in 1921 
and 30,000,000 tons in both 1912 and 
1913, the two greatest tonnage years 
before the war. 

Coke and Pig Iron 

The ConneUsville coke market has 
cased off a trifle in the past week, due to 
a practical cessation of buying by East¬ 
ern distributors for domestic consump¬ 
tion. Furnace coke is quotable at $8.60 
@$9 against $9@$9.60 a week ago. 
Foundry coke remains at $9@$9.60 and 
there is somewhat more buying, al¬ 
though the market is still rather slug¬ 
gish. Prices mentioned are for spot or 
prompt shipment. 

Pig iron has been quiet in the past 
week. Foundry iron remains at $27 
valley, to which it advanced after fur¬ 
naces had made good sales, early in 
December, at $26 for first quarter. 
Basic, which went in several cases re¬ 
cently at $24.25 valley, cannot be bought 
at under $26 now and $26 might have to 
be paid. The stiffening is due not to 
increased inquiry but to the fact that 
steel interests that were offering basic 
Iron have less inclination to part with 
it as their own consumption prospects 
are improved. Bessemer remaint qniet 
at $87.50 valley. 

Billets, sheet bars and alabs aref qaot' 
able at $8$.50, Fittobwg'h me Yoanga* 


town. Very little has been di^ bi iMl- 
leta and slabs, but there has bem a vinji 
fair volume of covering in sheet ban 
as sales of sheets have been made. 

Bars, shapes and plates are prac¬ 
tically firm at 2c., concessions from this 
level being much less common than a 
month or two ago. ^me large Con¬ 
sumers of bars, expecting a concession 
on first quarter supplies, are now forced 
to pay the full price. Mills are best 
booked in bars, shapes coming next, 
while plates arc a poor third. 

Hoop.s arc quoted at a general level 
of 2.90c., but orders that are at all 
attractive seem to be going at 2.76c., 
except for the lighter gages. Hot- 
rolled strips are at substantially the 
same level us hoops, flold-rolled strips 
^are firm at 4.50r. There is a very fair 
demand for both hot- and cold-rolled 
strips,*attributable largely to activity 
in the automobile industry. 

Pipe Mills Active 

Pipe mills are under about as much 
pressure as formerly for deliveries of 
butt weld pipe. Jobbers’ stocks are 
practically exhausted and mills have no 
sAocks. It is not unusual for mills to 
have a stock equal to a month's produc¬ 
tion, and normal jobbers’ stocks would 
probably represent a larger tonnage 
still. The continued heavy pressure for 
deliveries is due to the open winter. 
Should consumption decrease for a time 
on account of weather, the slack Would 
easily be, taken up by partial replenish¬ 
ment of stocks. The outlook is for 
heavy consumption this season in oil 
country goods, as it is practically cer¬ 
tain there will be a fair amount of 
drilling, and there is occasion for laying 
quite a good dca' of pipe line, particu¬ 
larly from the Wyoming field. Tubular 
goods prices are very firmly maintained, 
merchant steel pipe being at 66 per 
cent basing discount. 

The market for sheets is firm at 2.50c. 
for blue annealed, 3.35c. for black, 4.S6c. 
for galvanized and 4.70@6c. for auto¬ 
mobile sheets, depending chiefly on time 
of delivery. 

Tin plate buying has been rather 
brisk in the past few weeks, the busi¬ 
ness being chiefly in deflnite orders, 
with specifications, for January and 
February delivery or for delivery over 
the quarter. There has not been much 
contracting for the half year. The 
market is very firm, on the basis of 
$4.76 per base box for 100-lb. coket. 
Predictions are practically universal 
that this year will break all records In 
domestic consumption of tin plate. 

Bookings in wire products, particu¬ 
larly nails, have been increasing and 
all producers are sold up for comfort¬ 
able distances ahead. The majority ol 
indepindents have advanced their prieet 
$2 a ton, not so much with the idea oi 
obtaining higher prices at since, toit oi 
protecting their order books from get¬ 
ting too full and enabling them later to 
get the higher prices by way of « de¬ 
livery. premium. The leading Interesl 
is not expected to modify Its jndees 
wWeb !are at 2.45e. for plaib wftie, liSi'n 
for wise ntils aftd $8.26 lat getmb 
'■«o*tod'’#a% ' 
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Current Prices in the New York Market 

FOR CHEMICALS, OILS AND ALLIED PRODUCTS 

nianofacturi>r’8*quotaUonYwh«iove/avL™b'lt''*^ In ma’nv^instanrPH’fh been made to report the America; 

and these prices are so desimiated ONiifatii.rw nn are for material f.o.b. works or on a contract basi 

to have a material effect on the market. Pnces quot^.d in^h^se cdlnfalpirtoZ^^^tan'u^^^^ 


General Chemicals 




lb. 
lb. 

too lb. 
100 lb. 
100 lb. 

,. lb. 
. Ib. 
. lb. 
Ib. 
lb. 


lb. 

lb. 

ton 

ib. 

lb. 

lb. 

loti 

ti.ni 

ton 

ton 

Ib. 

Ib. 

Ib. 

lb. 

lb. 

lb 

Kfil. 


Aflistio anhydride. OS';;, druniB 

Acetone, rirunoi. 

Acid, acfitio, 2S%, bbl. 

Acetic. 5V’f„t>bl. 

Olarciul, 991%, carboys. 

Boric, cryatnls, bl>I .., 

Horlo, (H>wder. bbl. .. 

Citric, ken _ 

Formic, 85%. 

Oallin, tech. jo 

Hydrochloric, 18* tank*, |00 lb’ 
HydroHunric, 52%,. carbovn lb 
44%, tech., light, 

bbl. If, 

22% tech., light, bbl.. lb! 
Muriatic 20% tanks, 100 lb 
Nitric, Jo®, carboys.., 

Nitric, 42*. carboys 
Ol.urn, 2»’/,„ lank. .... 
t^aljc. crystals, bbl. 

^oaphono, 50^'rnrb.>y^ 
PyTMallio, resublinuHl 
Sulphuric. 60*. tanks. 

Kulphurlo, 60°, drums 
Hu phuric, 66°. tsiiks... 

. Hulphurio, 66° drums . 

Tanmo, . f,bl 
Tannic, twh., bbl .. 

Tartaric, imp. orvs., bbl 
TarUric. Imp., powd., Iibl 
lartarJc.doimvUc. bbl 
I'unmtio, perlb. ofWO 
Aloohnl, butyl, drums 

ethyl (('ologni 

»pirit),bbl. 

Alcohol, methyl (see Methanol) 
Aleohol, dnnatunyl, Iftflprrmf 

No. I ... (in]_ 

Alum, ammonia. lump, bbl , lb. 

Potash, lump, bbl. . Jb 

Chrome, lump, potash, bl.l lb. 
Aluminum sulphate, com 
, • ■ . 100 Ib. 

Iron Iren bags . Ib. 

Aqua ammonia, 26 ’, drums . lb. 
Ammonia, anhydrous, cvl, lb 
Ammonium oarbinmte. powd 

casks. ]b 

Anununium nitrale, tech 

casks .. Ib. 

Aiiiylaoctatd^ tech., druniH gal 
,yiwmo, white, powti.. bbl, lb' 
Araenio, rod, powd . kegs . . li, 

^arumoarbnnalc.bbl... ton 
Barium chloride, bbl.. 

Barium dioxide, drums.. lb 

Barium nitrate, eusks. 

Barium sulplmtp. bbl... ' p, 
Blanc fixe, dry, bbl. H,' 

Blan<!n,r,,„i|„ bill I„„ 

llleanhing powder, f .o.b. wks 

. 100 U> 

itesa e drmns. 100 lb. 

Borax, bbl. 11 , 

Bromine, oases . H, 

Calcium acetate, hags . |00 lb 
Ca 0 uin carbide, drums . lb 

Calcium ohlorido, fused, drums ton 
(Iran, drums. .. lb 

Calcium phosphate, mono. 

bbl,.. Ifj 

Camphor, oases jb 

Carbon bisulphide, ilrums.... lb' 
^arbpn tctraeidoride, drums. lb. 

11 ’ t? *t‘i ? ^ —‘‘“uieslic, 

light, bbl . jb 

pmneatio, heav-y, bid . lb' 
llrinort^, 11 . 1 , 1 , 1 , 1,1 jbl 

CUorino, liquid cyliiub™ , lb. 

CWoroform.teph,, drvinis. |b. 
Cobalt (^dc, hbi. n, 

Copperas, bulk, f.o.b wks 
Copper oarbonate, bbl 
Copper cyanide, dninis 
Coppersulphate, cryi 
Oraam of tarUr. bbl. 

PaxtruM, oora.bi 
Spa^ salt, fl 
bli^. 

B pawi aalt, imp 


10.59 - 
.21 - 
3.50 - 
7.00 - 
12.80 - 

.49 - 
.18 - 
.45 ~ 
.80 ~ 
.llv 

.11 - 
05 - 
1.00 - 
.045- 
.06 - 
17.00 - 
. 15 - 
.07i- 
1 50 - 
9.00 - 
12 00 - 
14.50 - 
19.00 - 
.65 - 
40 - 
.305- 
.31 - 


$0 41 
21 


5 60 
r 15 
l 25 
ii; 
II' 
50 
)') 
50 ' 
00 
IIS 


I 00 
18 • 


I'l 

05: 
1 10 
1)5 
061 
18 Ul) 

US 
Ofl 
I 60 

10 (It) 

M [flj 
15 00 

20 no 

70 

45 

31 

32 
32 
20 
25 


I 


gal. 4.75 - 4.95 


.39 - 
.031- 
.03 - 
.05 - 

1,50 - 
. 021 - 
.06J- 
.30 - 

.09 - 

.07i- 
2.80 - 
.I5i- 
131- 
75 00 - 
94.00 i 
. 18 - 
081- 
.04 - 
04 - 
45 00 - 

2 00 - 
2 25 

3.50 - 
.041- 
22.06 - 
01 !- 

.061- 
.95 - 
.07 - 
.10 - 


.41 
03] 
0 51 
05l 

I 65 
021 
1)7 i 
301 

.09) 

07 S 
3 05 
16 

14 

77 OO 
too 00 
I8S 

08 i 

041 
041 
55 00 


I'ulii'i*. earfli, f.o !> mines 
I iiiliTH I'lirOi —imp , |)(iw<j , 

I' ii'M'I Oil, r*'f , flniins 
I' m-m-I (111 , eriiilc, drums 
flkiiilwTHBiiIl, wks , bags 
(Jljuiiii rs suit, imp . hugs 
t/iyei-f me, c j, , drums extra. . 

(livc.Tiiii. dviitiniite, clnims.. 
loduie, roAublliiH'd .... 

Iron tiiide, red, ciwkb. 

Imsic cabfiniite, dry, 

ensks 

Willie, in oil. kegs ... . ! 
H'-d, dry. ejt.'Hks 
H'''l, 111 oil, kegs 
bemt an (nte, wlufe ervs . libl 
1 .1 ml nrseniite, || iwd , bbl 
l.iflntiLO'. eoniiii , easks 
bit lioplioiie, bbl 

\JumieHuini curb , tech., biurs ii 
Metlmiiol, *45';, bbl 
Met Imiiol, 97'. bl)i 
N'iekel suit, iloiible, bbl., 

Nii-k* I salts, single, bbl 

I'iiosueiie . 

I’hofiiliorus, re«}, eases 
I’ltosplio) iis, vellow, eiises 
I’olasHiimi blelirommi*, riisks 
Puliissmin bromnle, gran., 

l‘olaHsiiuTienrboimte,80-85';, 

('.'dciiii-d. rusks 
Polnssium elili.rnfe, nt,wd 
Polnssium evinndi-, (Iruiiis 
Putassium liydrovide (eaustir 

potash) drums 100 lb 

Pol iissintn Iodide, eiisrs , ij)’ 

rotnssiiim niiriife. Mil j|,’ 

PotasMutii permanKiinat«■, 
firuiuH 

PolnssniiM jiruHsiate, risl, 

rusks ' 

Potassuini jiruHsmte, yellow, 



lb. 

11 ). 

lb. 

lb. 

11 ). 

Ib, 

lb. 

lb 

lb 

khI 

Kul. 

lb. 

lb. 

lb. 

Ib. 

Ib. 


lb. 

11 ). 

lb 

lb 


. lOJ- 
lOi- 
12 - 
12 - 
21 - 
.09’- 
061- 
07 - 
1.23 - 
1.25 - 
.10 - 
. II - 
.60 - 
.35 - 
.30 - 
.091- 

. 18 - 

4f)5j- 
071- 
.47 - 

6.50 - 
3.55 - 
.06J- 


S;d 


lsk‘ 

isks 


'\lilte 


, <5ray, gran , casks 
HtiksoilH, bb! 

Still cake (luilk).. 

S(.dji asli, hglit, 
bat's, oonf riirt 
Hodn nsn, light, base 
bags, eonfrnel, f 
" ks. . 

S'»l:i ii.sli, IIkM, 58';, (lul 

li.q'K. rc-Hidr .100 lb 

r'oilii iivfi. (h-iis,. bags, cnii- 


Ib. 
lb. 
lb. 

Kran , 

lb 
11 ). 
100 lb. 
ton 

Hat, 

ion Ib. 
48'';, 

h 

lOO Ib. 


. 12 
101 
(4 

121 
.22 
10 
061 
071 
I 25 
I 27 
. 101 

M' 

40 

.35 
. 10 

.25 

05J 

08 

.80 

6 75 
3 65 
07 

16J 

95 


Tin bichloride, bbl 
Tin oxide, bbl 
Zino carbonate, bags 
Zmo chloride, gran, hbl . 
Zinocyaniih'. driinis... 
Zinc oxide, XX. bbl.... 
Zinoaulphate, bbl... 



Coal-Tar Products 


.90 - 

.38 - 

061- 
.08 - 
1.20 - 
25.00 - 

1.60 - I 67 


39 

06} 
OH! 
I 40 
27 00 


te. 


ton 
lb. 
lb. 

. bbl.. lOOlb. 
lb. 

.. 100 Ib. 
teeli. 

100 lb. 
teoh , 

■ ij. 8 ,P., don,'?* 
85%. 


.041- 
• Ojj- 

.04}- 
,06 - 
.35 - 
2.10 - 
20 00 - 
.20 - 
.50 ^ 
6.00 - 
.25 - 
3.25 . 


.80- 


2 50 

2 50 
05} 
28 

3 M) 
04} 

2i 00 
01 } 

07 

.96 

U7i 
, lOi 

.041 
.03] 
.05 
.06J 
.38 
2 25 
22.00 

:IV 

6.25 

.26 

3.50 


1001 b. 

bags, 

..100 lb. 

solid, 

IOC lb. 
solid, 

100 !b. 
60"' 

100 lb. 


• I iv'l. biisis 48' I 
Soda nsii, driiHi', in 
resale 

Soda, einishr, 76%,, 

'Iniins, f •! s 
Soda, eaUHtie. 76'’,. 
drums, eontraer 

Sislii, raiHiir, basis 
\'ks , eonirnrt . 

eaustir. grt»unfl and 
Ihiki'.eontrartH , . 100 lb, 
S'Kia rausitr, ground Mid 

fhike, resale.. fOOlb. 

S‘«bum aeenu e. works, hags lb. 
s«Khum bn iirbonnte. bbl 100 lb 

Sodium bichromate, niskfl , lb 
Six lumbisulphatetnitercakr) ton 
Sixliiiin lusulphitp, powd 
^ ,.l'f^T’.bbl ... 

Sixlium c'Idorale, kegc 

.-Idurido " lunni™ 
sixJiiim rvnnide, CfiMca 
Sislivim fluoride, bbl. 

Hoilinm hyposulphite, bid 
Sodiuin nitrite, cuaks 

Nislium peroxide, powslVnfwei 
ScKlium phfwi.liatc, dibaaic, 
bhi. 

gndium pruMiiat©’ Wl. dnimx’ lb 
Sodiurnai irate(4d°.drums) lOOIb. 
b(^iumeihettt©<60°.drumii) lOOlb. 
Bodium eulpliide, fueod, 60> 

62%drumB. lb. 

Hodmm sulphite, cryi., bbl..., lb. 

Mtrontium nitrate, powd.. bbl. lb. 
Bulphur chlonde. ycl drums. Ib. 

Sulphur, jsrude. too 

»«&»!" ^^**< 1 ®*ayl.lb. 
Sulfur, flour, bbl.^00 Ib. 


lb. 

lb. 


lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 


1.20 - 
1.75 - 
!.175- 
1,85 - 

3.50 - 
3.55 

2.50 - 

3.80 - 

4.00 - 
.06]- 
I 75 - 
071- 
6.00 - 

.041- 
06 - 
12.00 - 
.19 - 
.09 - 
.03 - 
.081- 
.28 - 

.031- 

.I8i- 

1.25 - 

2.25 - 


18.00 

.08 - 

Uz 


I 30 

I 80 

1.20 

• I 90 

3.75 

3.40 

2 60 

3.90 

4.15 
07J 
1.85 
• 07J 
7.00 

.04J 

.07 

13.00 

.23 

.091 

.03{ 

.09 

.30 

.04 

.20 

1.30 

2.40 

.D4t 

:?y 

.05 

J “ 


Alpha-naphthcd, rrud,-, 1 , 1,1 
A pha-naphlhul. r<'f. 1 , 1 , 1 . 
Ylpha-nnphthvliimine, bbl.. 
Amlino oil, drums ... 

Aniline Balts, bb! 

Anthracene, 80'^,,,drums 

Anthracene. 80*,, imp., 

drums, duty paid. 

Anthratjuinoiut, 25‘'i, paste 
drums.. ’ 

IJpn.uUlchyde II ..'S P., c„rl,„vB 
Bttuxenp, pure, wuter-wluie 
drums 

Benxene. 90' ;, drums 
Bonxene, 90':,. drums, resale. 
Henxidmobnsp. hhl 
HenaidinoBulplmte. M)] 
|3entoioacid,l' S p , kegs 
HriiroufpofBodu. II S I'..blih 
Beuxyl chloride, 9^97';;, ref. 

drums, . 

Benxyl chloritle, teeh , drums 

BetH-nKphllml.sidd ,bl.I 

jietft-naphtlml. teeh ,bbl .... 
Betn-ha^ld h^’liumne, tech. 

f’rcMnl, U..S T*,. drums 
()rtlm-rres<»I. drums 

97-99';, drums, 
9 j-9/'y. drums . 

-.,,.97%, resale, tirum.s... 
j I Jichlorheiixene, drums 
Diethylamline, drums 
l)inietlivlanilme. .Inims 
I)mitroben*ene. lihl 
Dinitrorlorbeiixei.e, hl,I 
pinitroimphfliaiene, bbl. 
Dinitropheiml, lild 
Dinitrotnliii'iie, bbl 
Djpuil, 25';;,(|ru„„ . ■ 
Diphrn.vlamine, bbl 

H-mnd, bbl. 

Meta-phenylrn(>diainin<‘, bb] 
Miehlers ketoin-, bb) 
Monorhlnrheiizene. flrums 
Mnnoethylamlme, ilrmns 
NiiphtholeiU'. eru.shefl. bl)]’ 
Naphthalene, fluke, bbl. 
Naphthalene, bulls, bbl.. 
Niiphthioiuvte ef.sdda. libl' 
Njiphthionio arid, crude, bbl 
Nitroben*enr. drums 
Nitro-naphthfdene. bbl 
Niiro-tolucne, drums.. 

N-W acid, !»bl. 
Ortho-ainidopherml, kegs.. 

< )rtho-«i»chlorbenEPne. tlrunis 
Orthfr-nitrophenol, bbl 
Orfho-nilrofoluene. drums 
Orthcvtolnidine, hbl 
I'lira-amldopln-nol, baHo, kegg 
Biira-amidopherml. IJCl, kegs 
Biira-diehlorbeaxene, bbl. 
I’aranitraniline, bbl 
riirn-nitrr)tolupne, i)b!. 
Piira-phenyleriefliammc,’ bbl. 

1 ara-toluidine. bbl, 

Phthalio anhydride, bill ih 

Phenol. r,S.J>.,druma.... " lb' 

Picrio acid, bbi. Ib* 

Pyridine, dom., drums.’gal. 


lb. 

Ih. 

lb. 

11 ). 

lb 

lb. , 

lb. 

lb. 

lb. 

gal. 

Bftl. 

Kid. 

lb. 

lb. 

lb. 

lb. 

11 ). 

lb. 

lb. 

U). 

lb. 

lb. 

lb. 

lb 

Kill. 

Kul. 

gal. 

Ibf 

lb. 

lb. 

lb. 

lb. 

Ib. 

lb. 

lb 

tal. 


1 .95 - 

41.00 

1.05 - 

I.IO 

.28 - 

.30 

. 16J- 

. 17 

.24 - 

.25 

.75 - 

'.00 

65 -■ 

.70 

. 70 - 

.75 

1.35 - 

i.40 

.30 - 

.35 

.28 - 

.32 

.37 - 

.40 

.85 - 

.90 

.75 - 

.80 

70 - 

.75 

.57 - 

.65 

.25 - 

.27 

.20 - 

.23 

.55 -1 

.60 

.25 - 

.26 

1.00 - 

1.25 . 

.75 - 

.90 


.14 - 
.18 - 
.60 - 
.55 - 
1.00 - 
.07 - 
.50 - 
.39 - 
.20 - 
.22 - 
.30 - 
.34 - 
22 - 
.25 - 
.54 - 
.75 - 


.20 

.22 

.65 

.58 

1.05 

.09 

.60 

.41 

.22 

.23 

.32 

.36 

.24 

.30 

.56 

.80 


.95 - 

i.oo 

3 75 - 

3.85 

.08 - 

. 10 

.95 - 

1.10 

.051- 

.06 

.06 - 

.061 


.07 

.58 - 

.65 

.60 - 

.65 

. 10 - 

.12 

.30 - 

.35 

.15 - 

. 17 

1.20 - 

1,30 

2.25 - 

2.30 

. 17 - 

.20 

.85 - 

.90 

.I2i- 

.14 

.14 - 

.16 

1.15 - 

i .20 

l‘. 20 - 

1.25 

.17 - 

.20 

.75 - 

.80 

.55 - 

.65 

1.50 - 

1.55 


-’vridine, imp.,druini8. 

Hesnreinol, tceli., kegs. m 

Resorcinol, pure, kegs.., lb* 

Rnsalt. bbl.... ... IIj' 

SaHcyfioeeid,Ueh., bb!. lb 

Salioylioacid.U.R P,,bbl ’ " lb* 
Bolyent naphtha, wate^ 

white, drums. -al 

: Crude, drums. ,al 

Sutebanflifl acid, cnide, bb!.'..’. fe. ’ 
Tbiooanwinlide. kegs th 

Toiim»,^koait. 

ToliwM^drui&c. 

. 

... 

.rteS .. 


‘r 

•4* 


.40 - 
.34 - 
1 .20 - 
1.60 - 
1.40- 
l.50‘- 
2.00 - 
.55 - 
.35 - 
.40 - 

.37 - 
. 22 - 
.20 - 
.35 - 
1 . 20 - 

U: 

11 


S:i 


.90 
• .50 
.35 
.22 
1.75 
1.60 
1.55 
2,10 
.60 
.37 
.42 

.40 

.22 

.38 

'■Jt 

.iT 














































osinftc^ M 


Naval St«res 

BoihtB-D.lA!. .. JMlb. 1 

ilodn»-l,bbl.lao lb. 

RwnK-N.bbl. . . . 2 « 0 Ib. 

Itodn W.O.-W.W.. bbl.280 Ih. 

WmdroOn.bbl...2801b. 

^^urpctttmc.sk^itaof. bbl. . gal. 

Wood, ataantdiat.. bbl. ao). 

Woo<i,dMt. (list., obi. .. . gal. 

Tine tar pitch, bbl. 200 lb. 

Tar, kiln bnrnt^, bbl.500 lb. ., 

lletort tar. bbl.500 Ih. 

Koainoii,n^trun,bbl. gal. 

Hoein oil. aenond run, bhl. ical. 

Kotin c^, third run, bl)l. gal. 

Pine oil, ttoamdmt. gal. . 

Pine oil, pure, (lest , diat. gal. .. 

Pine tar oil, ref. ... gal. .. 

Pine tar oil, crude, t auks 

f.o.b. .lacksonviUc, Flfl-. gal. .. 
Pinetor oil. dniilkleref.. bbl... gal. .. 

Pine tar, ref., thin, bhl. gal. 

PinewtMM rrtHWKitp, ref, bhl gal. .. 


Vefretabic Oils 


Castor oil. No. 3, bbl. lb. 

' Caatoroil, AA.bbl.... . lb. 

-Ohinawood oil, bhl. lb. 

Coconut oil. Ceylnn, bbl... lb. 

Coconut oU, Coflliin, bbl. lb, 

Com oil, cnide, 1)1)1,. Ib. 

Cottonseed oil, crude (f.o.b. 

mill), tanks.lb. 

Suntiner y('lli)w. bbl.. lb. 

Wint-eryellow. bhl lb. 

Linaoud oil, raw,THr lots, bbl. gal. 
Raw, tank cars (doiit ). . . bhI. 
BoIUhI, 5-bbi Inistdotn.) . gul. 
Olive oil, dcuat un«l, bbl,. ,. kuI. 

Palm, I-agos! civsks. ib. 

Palm kiTiiel, bl)} ib. 

Peanut oil, crude, tanks fmill) ib 
Peamil oil, retino'l, bbl. . ib. 
PapeatHHl oil, retined, bid..., gal 
Uapeaced oil, blown, libl .. Kal 
Koyabcan (Manchiirinnl.bhl 11) 
T&nlc, f.o.b. I’aciflc coiuit.. lb 

Fish Oils 

Menhaden, light preascH, hbl. gal 
Wliitobi«*achc(l. bbl. . gnl. 

illo#n,bhl.. Kal. 

Wliule No. 1 crude, tanka, 

• ooaal.. .... II) 


8 (MAwuuui munaw, oir.e, oags lon ” io.*j 

Potaaaium sulphate, baiv_ unit 1.00 ~. 

Crude Rubber 

IVa^Upriver fine. lb. 90.25i> 10.25 

Upriver coarse, , lb .181- .18 

Upriver oaucho ball. lb. .20l- .20 

PUntafioii—First late* crepe lb. .28}- 29 

Uiblied stnokwl slimns lb. .281- -29 

Hrown crepe, thin, 

clean. lb. .23- ,23 

Amlier crepe No 1 lb. . 23 - . 23, 

Miscellaneous Materials 

.Aabeaioa, ennle No. 1. 

f.ob.,Oueber. sh. ton $450.00 -$550 00 
.\sbestoti. sliiiiBle, f.ob, 

(Quebec ah ton 60 00 - 80.00 

Asbestoh, cement, fob., 

Qu«-i>Hv. Ai ton 15.00 - 17.00 

llarytcH, grd.. wiiite, f o b. 

niilla.bbi . netton 16 00 - 20.00 

Barytea. grd . olT^color, 

f.o b. iuiIIh bulk netton 13.00- 21 00 

Haryles, Jioair'd, f o i). 

Kl. IjOUla, bbl . netton 24 00 - 28 00 

H a r y t e 8 , crude f.o.b. 

nunea.bulk . netton 8 00 - 9 00 

Ciwein, bbl , teeli lb. . 12 - 14 

(’humclay (kaolin? crude, 

f o b. (lu , netton 7 00 - 9 00 

Waalied, f.o.b. (5n. netton 8 IM) - 9 00 

Powd.,f.o b (ia iieltim 14 00 20 00 

(’rude f.c> b. Vh netton 8 00 - 12 00 

(lr«)und, f o i) Va.. netton W 00 - 20 00 

Trnp..lump, bulk net t-in 14 00 - 20 00 

Inip.powd. net t<iii 40 00 - 45 00 

I'VlilHpar. No. I pottery long ton 6 007 00 

No, 2poltery lonat<in 5 00 - 5 50 

No 1 soap longion 7 00 - 7.50 

No. I CaiiiKiian, fob 

mill long ton 20 00 - 2 ! 00 


W 00 - 2(1 00 


(IrapliitCj (’(•ylon, lump, Hr**f 
(piahty, bill ib 

(’evlon, cliij). l)hl lb 

High grad e ninorphoua 
crude ton 

(Sum arable, amber, aorta, 
baga 11). 

(Sum tnimil' Sit li, sort< 1 , brigs lb. 


35 00 - 50 00 


Dye & Tanning Materials 


No I, I'ji -s 
Kieaelgubr. i -■ h Cji! 
F.o l». N,3 


ton 40 no - 42 (Kl 


Magnesite,ermie, 1 o.b Cal., ton 


Divi-divj, baps. 

ton 

$38 

09 $3‘1 00 

Buimce Bt fine, imp , cHt*ke 

lb. 

.03 - 

FuHtU!,slioka . 


30 

UO - 35 0(1 

1 )om , lump, ill)! 

11). 

05 - 

l''UMlie, chips, bags. 

11) 


04 05 

1 )om , gmiiod, bbl 

Ib. 

06 - 



28 

00 - 30 00 

Shellac, orange line, bugs 

11). 

.74 - 

Logwood, chips, bagH. 

lb 


02;- .031 

Oraiigo HUperfiiie, IwiCM . 

lb 

76 - 

Muniac.leavT's, Hioilv, bugs. 

loll 

65 

00 - 

A ( ganicl, btig.s . 

li) 

75 - 

Buniac. ground^ bugs . . 


55 

(JO - 60 00 

1 N ,bugs 

lb, 

72 - 


33 

00 - 

Sibe.'i, gliiMS sand, f o.b. Ind 

ton 

2 00 - 

T'apiix'.ufiuur, bagH 

Ib. 


03i- .05 

SilicH, Blind bliiHl , f.o b. Ind ton 

Siheu, niii'iri)huus. 250-meHh. 

2.50 

EXTRACTB 



1 fob 111 

ton 

17 00 - 


Archil, oono.,i)bl .. lb. 

<'h(«timt, 25^/^ tuniiin, tanka, lb. 

I )ivj-divi, 25';;, tannin, hbl.... lb. 
FuaUu, cryatala, bbl . , lb. 
Fustic,liquid, 42''. bbl ... lb. 
Oambitjr,Iiq.,25f',' tannin,bbl. lb. 
lIenial)n«ory 8 .,k>bl. lit. 

Jicnilock, 25% tannin, bbl.. . Ih. 
liypcrnir, 8 nbd, drums lb. 

Hypcrnic,liquid, 5U, bbl.... lb. 

l/Ogwood,cry 8 .,bbI. lb. 

j.ogwood.liq., }i'',bhl. lb. 

Quebrnoho* solid, 65% tannin, 

bbl. lb. 

Sumac, dom,, 51 ”, bbl. Ih. 

Waxes 

Huyberry.bbl. lb. 

HccAwas, refined, dark, bags. Ib. 
Beeswax, refined, light, bags., lb. 
Beeswax, purs white, oasoB. . lb. 
CaDd«tlila,bafB.. .. Ih. 

Cariiauba,No. I, bags. jh. 

No. 2, North Country, bags lb. 
No. 3, North Country, bags lb. 

Japan, cases.lb. 

Montan,crude, bags.. .. lb. 
Faraffipc, onide, match, 105- 

ItOm.p. lb. 

Crude, scale 124-126 m.p., 

_ bags .. lb. 

IW., llfi-f 20 m p.,bBgs... lb. 

Ref., I2^.p., ban . Ih, 

Ref, l28i-l3(rm.p.rDagR.. . Ih. 
Ref., 133-I35ni.p.,bags. . lb. 
Ref., 135-13711) p-.bags... lb, 
Steahe acid, agio pressed, bags lb. 

Double preesea. bags. lb. 

Triple pressed, bags .... lb. 

FertilLcers 

Ammonium sulphate, bulk, 

^ f.o.b. woriu.lOOIb. 

F.m. double bags. 100 lb. 

Blood, dried, bulk. unit 

RpM«ntw, SO. grmind., ton 
F^s nwtp ^ y dried, wks.. nnit 
.lOOlb, 


Silirft, l)ldg. Blind, f o b. Pa . ton 
Soajwtone, coiirtic, f.ol). Vt , 
bugs .. . ton 

Talr, 200 in«‘Nh, f.o.b., Vt , 

bagB . 1 on I 

Talc, 200 mesh, f.o.b. (ta., 

bags . ,. ton i 

Talc, 200 iiiceli, f.o.b. Fob 

Angelos, bugs. ton It 

Refractories 

Bnuxiti' bnrk, 56'';, Al'/^j. f 'j b. 

Pittsburgn . • 

Ciironte brink, f o b. KHutorn ship¬ 
ping points . U. 

Chrome cement, 40-50'/c CrjOj t( 

40-4y;o C;tjO|, Bunkfi, fob. 
Kastem shipping points tc 

Fireclay brick, Ut quality, 9-in 

BhuiM's. f 0 , 1 ). Ky. wkis I, 

2nrl. quality, 9-in. shapas, f o b. 

wks. I, 

Magnesite brick, 9-in. straight 
(t.nh. wki) to 

9-in. archt'B, wedges and keys.. ic 

fleraps andsplits. tc 

.Silica brick, 9-tn. sUen, f.o.b. 

Chicago district. 1. 

Filina brick, 9-m. sixes, f.o.b. 
Biniiingnam district.. I. 

F.o b. Mt. Union, Pa. _ . I, 

Hilic.)n carbide refract, brick, 9-in. I, 


Ferro-Alloys 


Forrotiuniuni, 

f.o.b. Niagara Falla, 

N.Y.ton 

FemKihmniium, per lb. of 

Cr,6-8%C.lb. 

4-6^, C.lb. 


1200.00 -8225,00 


FerromangaMse. 78-62% . 

Mn, AtUuitie eeabd. 

dutypakl.cr.ton 106.00 - 165.00 

^etclelam, I^21 ^Md.. gr. too 35.00 - 37.00 
ywrMBoiyMennm, 30'60% 


MpjpBcRt-blo.lb. 

iresmlpMwK^lS^'.... or ton 
1^.................. or.lott 


)''«nfotua(Bt«ii, TIMOfi; * 

pwfllTofV . Ib. MM- M.M 

FeRo-tu’suium, 3S-56 (;o of 

U. pwlb. ofU. lb. 6.00- .... ,v. 

Fetrovsiuulium, 30-40';;^ 

porlb.ofV.lb. 3 50 • 4.00 

Ores and Semi-finished Products 

Bauxite, dom. crushed, 
driml, f.o.l). Kliipping 

points.. $4.00- ii.GH 

Chrotiie ore, Cuhf. vnnccn- 

trates, so ; rnln (’rt(»8. ton 22,00 - 21,00 

C.i.f. AtlHiitioBeaboard... ton 18.50- 

(?ok<‘, fdry . f 0 , 1 ) livens . ton 9.00- 9.5) 

(’ok(*, furnace, f n b. ovens.. Ion 9.00- 9.50 

Fluorspar, gravid, fob. 

muK's, New .Mi'iico ton 17.50-,,.. 

Fluorspnr, Btd . dmii mudied 

gravelKy A III jiiiues. ton 21.50' 22 (D 

nmrnite. S?;, TK.)> ,1b. .Oil- .01} 

Mangnncae orcj 50‘„ Mu, ’ 

('if Atlaniios(‘ftj)ort , unit .45 -.. 

Mangaiu'se ore, ('liemical 
„ (M.'diji ton 75.00 - 80 00 

Molybdi'mii*, 85'MoS.., 

la rlb. MoH,, N Y ' lb. .80 - 85 

Moimsitc, per unit of Th02, 

c I f, At], seuoort. lb. .06- .08 

Pyritea Kpun . fi u'a, c i f. 

• Atl.Beiipori unit .11}- .12 

Pyriti'f*. Hpan,, fnrnuco bi*«, 

c i f. Afl Beajxirt,, . unit .11}- ,12 

I’yriK'H, %iim. fiiu's, f.ob, 

niiiM's, (Ih unit Nomlniil 

Rutile, 95',/I'Ki.., Ib. ,12 

Tungiitcn, Bch«’i'liti‘, 60'.';, 

W( >3 and liver, per unit 

W <)3 . unit 8,00 - 8 50 

TimgHicii, wolfrnmili*. 60% 

W( >3 and over, iht unit 

WOj , unit 7.50 - 8 00 

I’nmium nn* (<'iirnnfitr) imt 

ll».«fl';i'>H lb. 3.50- 3.75 

Ueaimim oxide, 96','; per Ib. 

VsCtH ,1b. 2.25 - 2 50 

Vnniiduim pr'iitoxidi', ; . lb. 12.00 — 14 00 

Vamidium rire. iktR). VzOf,. lb. l.OO- 
Zircon, vni«lii-u, iinn frci’, 

f o.b, Pablo. Mil Ib, .04}- .13 

Non-Ferrous Materials 


(’opppr. eli'Ctr'Ivtlc 
Aluimimm. 98to 99-: . 

Aiitiinniiy, wiinli'MHle, (’lilm'so and 
.liipalK^ar .. 

Nickel, ordiniirv (mgoi 1 . 

Nickel,eliTfrolytic . . 

Nickel, electrnlytic, r<>Hnh‘ ..... 

Nickel, ingot and hIh t, n'HHlc. ... 

.Monel iiiel id, slml in 4 iilockti.... , 

Monel met id, inuols . 

Momd iMi'tHl, alicet Imrh... ,. . 

'rill, 5-toii lots. Si niitH . 

Load, New York, spot ...... 

liCad, K. Ht, I,omn,Npol . 

Zinc, spot, Ni'w > nrl( . 

Zinc,spot,I’i Si.l.ouix . 

OTIIKII METALS 

Silver (comnnTciHlt ox, 

Cadiniimi lb. 

Bismuth ( 5001b lotH) ]h. 

(’obull , . lb, 

.MsguPHiuiii, ingots, 99(';. lb. 

Pliilinum ux. 

Iridium ot. 2 

Palladiuni, , , , . rx. 

Mercury .... 75 lb. 


Cents ]x'r I.b. 

14 75 

22.00 23.00 

'6 35 
36 00 
39,00 

32.00'33.CO 
56.00 
?2 00 
3VO0 
38 00 
3S,625 
7 25 
7 125 
7 25 

6.90-7 CO 


10.641 
1.15 
2 45 

3 Oo(H‘3.25 
t.OOf/' 1,03 
118 00 

240.0(V 275.00 
65 ro 
74 CO 


y . .. . 751b. 74 CO 

FINIRITFI) METAL PHOUL’CTH 

WBrebowePrlw* 
Cents p#r W>. 


Copper' heetM, hot rolled . 20 00 

(N)ppi I I' ttoiiis . 30.00 

(^opfiiri ds . 19.75 

iligh It sh wire . 18 75 

High itrii ,‘8 rolls . I‘ 75 

Tmw brabii wire ..,. ... I’'* 60 

Low brio-s r idi* . 2'’ 25 

Braxed br/os tubing. 2 * 00 

Braxediir i re tubing . 2 ” ''0 

Beanderse pivr tubing . 2 < ”5 

Seamless high brass tubing. 21 t>Q 

OLD METALS—The fcllrwing arc tbo ckAion* 
purchasing priceia in cents per |x>uAd: 

Copper, heavy and crucible.' H O*/' II 25 

Copper,heavy ur.d wIf c .. |u jV (D *3 

Copper, light and bottoms.. 6 5*. ).'5 

Loaa.henry... 4.506% t 75 .' 

Lead, tea .... ’ '3 

Brass, heavy .. 5 Aiu- 3,7*'‘ 

liras*, liim.. 3 ' 5 

No. I yrllrw hrass turn ing s.. . 5 ® ’’3 

Zdno . 2,1^^" i.SU 

Structural Materifil 

The following baee prices prr ICO Jb, wn* f r , 
struoturol shapes 3 in. by } in. and large), nbtt'* 
i In. and heavier, from Jobbers’ vardt^uMs i.i. the 
dties named: 


ctietural shapes... 


. ll.W 
2.«l 
. X.U 
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Industrial 

Financial. Constniction and Manufacturers' News 


Construction and 
Operation 

Alabama 

8 irLACAiM{A'--TlH- SylacauKa Fertilizer Ce 
has completiMl j.Iudh for the lrnriM«li;it<- 
f-rectlon of a n*'W l-«tory plant. nOxJno ft , 
for tho produellon of coirirnerfial fertilizer. 
Another unit of like will bo mn- 

Htrucled or K.*nn }».■< the first builfllnu fias 
been oompleted. 

HOI.T"--The (.’emral J''owndry To liaH emti 
nttmced enlurKenunts In Us local plnnt In-* 
cIudlnK rcrnotlelltiK work. It 1 « pr opn.'s. d 
to convert lb<' Htrui tiire Into a houd-niold- 
Ins; shop for flie nianufaeture of pipe nnrl 
fUtlnifB. It ti«N bi-efi closed for oboiii a 
year j>nst, lleiidrunirlers of the ('on)piiin' 
art! at 41 Fast llliid SI., New Vork. 

California 

San ]‘'ranojm'o -'rhe Uos Ari^elce, Soup 
Co.. 633 TOfist Jst Si , Nos AriReIc.'j. hkiimi 
fac-turor of Konps. vvohhliiK powders, refined 
r'Otlonsoerl oils, etc, \slll h,)oii lake bid.^ f)r 
thn erection of ii.s jiroposed L'-stort nnd 
basement jiIomI o i I'rul and Ib atinan 
Han Frariclseo. rsihuoted to <otd jxo (no-, 
IncliullUfr efinipm- Ml. W H. (M ini. .Ir., til,'. 
Ki'iirny Ht., San J'ranei.Heo. In iit- blleil 
^ Ia)H ANtJKf.KH 'rin‘ (’)ilifornia Nrioni' liiK.: 
to. will .soon bn Ilk niound for the e-.ii' 
elnictlon of a n<\v l-sioj-y plant at •M.'^il St 
and Santa Ke \v.llOtixfiiJil ft, for ib. 
nuinufacturc of cnanieied jiroduids II,mini 
& (Irani. JA i'kuhom are an bile-i.'- 

SKUAHTorii!,--The W'l'Slern Ailpli' Vinej.pu' 
Co. MeKln]«,v St, has aeiiulrecl pn.peitv 
iHlJolnlOB its plant .and plans for the ei.'e- 
tlon of u new dehvdralor W'orks. JUds will 
bt' asked at an early dale 

I/)H Anoiclks---T he I'lielfie Coast Ilorav 
(^o.. Kohl JUdR., San h'rnnelseo, has In 
croased thf' .size of ft.s proposed new refineii- 
at Ixis AnReh's l-Juihoi' from 11- to 3-,'<i()i'\. 
of size 2rif)x30ri ft. A Reneral <-ontrae( for 
erection will soon lu- let. Tlie <(nrij>i.'ie 
plant will cost in exresH of SMIOO.ihm) m- 
eludln^r mnchlnery Albert C. Martin, lliR- 
glna UmK,. laiM AiiReles, Is archlleel 

I >18 Anuklbs- The Slull (HI Co.. 313 San 
sotne Hi., San h’laneiHi-o, jias lea.sed a ti.ni 
of land totaliuK nhonl 5 neroa on Mormon 
island, San J’l-ilit), as a Hile for the ton- 
strtietlon of a, new' siorjiRe and ilistrlhullUR 
plant. IMans will he jua-pared ut an emh 
dftU^. The estimated cost la reported In e\- 
rcHH of IPO.flOd. witli ecinlpment, 

Connecticut 

HaMvohd—T he Lotz AHhestos Co. ibi 
Prospect St., numufaeturer of .spe-ial «■<■- 
monts, asbestos Hixadaltle.**, etc . ha.s a-'- 
QUlred a L’-story factory on site lildxl.'ie 
ft., ftt 470 Windsor St., for a new' pine' for 
increased production The structure will 
bo Improved and enlarKvd wllh the <on- 
atruotlon of two additional stories Karls 
(K'cupancy Is planned. 

Hbruk—T he Hull-Sph.js Kriek Co re¬ 
cently ovRiinlzed with a cajillal of J 7 :.. 0 (i(i, 
will sueceed the company of ihe same iiani- 
Operating a local plant Kxtt'nsloiiH are 
planned, InehidluK tlie ln.^l;^llMtlon of equip¬ 
ment for oil-burninB for kiln service. F M 
Hnll is prasident, ami Kmil H. Spiers, vlee- 
presldent and secretary. 

Florida 

« 

_ Isincala I'hosphnte Co,, P.d 

BOX 471. iR planning for the Installntion of 
prick-ntnnufacturlnK equipment at Its plant. 
in<)Ulrics ai^ beinfi made for hand-power or 
IfaRonne eriRlne-operated appnrntu.s. 

Georgia 

AT 1 .ANTA—The United Paper Co., manu¬ 
facturer of frult-wrapplnff and other paper 
products, has tentative plan.s under con- 
siqeruiton for the erection of a new S-storj' 
building on local site,* to cost about 1260 - 

Oftft * ' 


Illinois 

rirrcAfM)—The Enamel Stool Sign Co, 300 
Nni'lh State St., liaB completed plans und 
IS taking' bids for the ere<-tion of a I- and 
L'-xtoiy jilant on West Raven.'iwood A>'e. 
l(M)T](;n ft Arthur H. Knox. 7 WohI Madl- 
siiii St , iH archUect. Manly Slmnu-ns is 
(M esilh lit. 

(‘nK’AO'i -Gutman fir Co.. Webster Avo. 
• iml Iidininhk St.. leath«‘r tunners, bn\e 
plaii.s neiiniiR I'onipletion for the cr-'etien of 
iil-iiliiin.s to their plant, IneludlnR a main 
1 fxti'iision, 40x100 ft., for Kt-n-aail 

pi o-liicfliiii ; 3- to 3-Htor.v beam lions-. 

.‘!7xl IS ft, : uml carfienlcr and woodwoiklUR 
ln-p. KixOfi ft Tlie .Structures are estl- 
iniit.'.I |o .-(.si |f>(J.000 

Ciij. (oo- The Pattersori-SaiRijit Co,. 

I,umber Sf,, m.aniifaelnrer of var- 
ni.sli(>-:, painl.s. etc. with Jii-.ad(juarl<r.s at 
‘ ■|^■\''■l.■llal, f) , ha.4 Com Jill'led foinida I ion.s 
and will jiroci'ed tlie Hup<'rHtriielun- for its 
le w hiam-l^ jilanl at Sf'wurd and l/umhir 
Sis. .-timiiled lo cost about flT.’i.ObO A. 
M l''''nn IS hx al jnaiiuRei. 

Indiana 

I'lv.s'i' (’riii-A<a>--The Ti'e.s.scd Sl-'cl MI'r 
'' o , I’D AVest ,lnek-son Klvd , ClilciiRO, 111. 
Ii.o plana neai iiiR «-onipIe( ion for liie * ia'<‘- 
lam i.f a n-'W jilant at l-la.st iMihuro, lo la- 

-toi \ I'.sdniateii lo cost in exei-.ss of $l(lil - 
mai l''ranK P. |■'haH(■, Im . litr. Noi'lli 

.Mablniin Av-'. ('hiciiRo. l.s ar-'hiteel aiul 
' tiKiii- «‘r Walter J’. Murjihy is juvsi-lent 

Kentucky 

.Noo) rscii,i.|.> -The MasH-’y Dil & H-'flnlnR 
orRHTiizi'd, will HUeeeid to the 
plant and biiHlnfas of the Ma.a.s-'y Refinlnp 
''o I'l.xlenalon.H and Irnproviancnlaie 

pl.inn-'d In the jiresent r('finer>-. \V, E. 
Ma.ssi j, I,oni.Hvine, 1.'^ I'rcsident. 

Louisiana 

.N’l.'w (tiiLUANS--The Prest-(')-TJle Co., In¬ 
dia najioliM, Jnd., niunufacturvr of ai-- tyh'iie 
tpp.-iutiis. has awarded a cijiitrai t to .1. V 
and It. T, Kurkes, New Orlcan.s, for Uiq 
- r-ctlon of the Initial biillditiRH for It.s pio- 
lioscil ju'w local plant. A Rronji of ton 

•4 1 iK'tui I'.s will b" (“reeled, e.stiinated to co.si 

in «'xe.H.s of IfiriO.OOO with equipment. The 
i iniipany Is opcrateil by (he ITnion (’arhid-- 
', 3fi Ka.st 43mi St.. N(‘W York, N Y. 

.MoNiioK The Monroe-Koul.siatiu Carbon 
iH'Kalb and Zenp Sts.. St. Louis. Mo., 
lias ('0010118.41010x1 (^haum'i’y Mntloek, !M!l 
Lioadway. New York, consuItlnR eriRlneer, 
lo prepare plans for Its pi’opo.sod new plant 
at Ladel, near M-*nroe, to have an Initial 
daily output of ahoul fi.OOO lb. of carbon 
blink The majority of equipment will be 
(•le(“f cically operated. The bulldliiRS to he 
'■rei’ted at Die ju'esent time will cost about 
SUtd.'HH), and this {vpproprlatlon will he In- 
< n'as( i| ill li later date. 

Maryland 

IiAfinMoitK—The (Town Oil & AVax Co, 
I'latt and 8th Sts., has filed jilans for the 
-‘reetion of a l*.Rtory addition. 45x88 ft 
'fhe eonti’uct for constnietion has bei^n let 
to Charle.s K. Khrnmii &. Si^ns, baltlniore. 

T'i'Kkihk—T he Dashlell MIiiIor A Heftn- 
iiiR Co. 1 b planning for exteimlve develop¬ 
ments on local rare earth depoaits A plant 
will he Instfllled with conveyor .•'.vsteni ninl 
I'ther merlmnleul apparalua, B j. lAashiel). 
Laltiniore, Ih consulting engineer for the 
(dm puny. 

Michixan 

M()NH«)»—The Moiiroo PajKJr lTodu<“ts Co. 
bus commenced the erection of a new addi¬ 
tion to Its plant, 75x225 ft,, to be equlppi'd 
for the employment of about 50 operuthes. 

(tkAND IjODoh—T he Briggs Clay & Mfg. 
<.'o., has tentative plans under oonBldera- 
(ion for the rebuilding of the portion of its 
plant, destroyed by fire, Dec. 30. with loss 
reported at |17,000. 

Oautmet—T he Calumet A Heola Co., 
operating copper mining and smelting prup- 
ortteR, has work under 'way <m a plant for 


ti)e treatment of Tamarack conglomerate 
sands for local service. 

Chbbotoan—F ire, Dec. 22, destroyed, a 
Mrtion of the foundry of the Cheboygan 
Brass Foundry Co., with loss estimate at 
about $12,000. It is planned to rebuild. 

PoNTiACt—Tlie Pontiac Varnish Co., has 
plans under way for the erection of a new 
plant addition to cost about $25,000. 0. H. 
Hutchins 1.4 president. 

Nkw Baltimork—(C harles Uetmold and 
R. A. Walerbury. Mt. Clemena, Mich., are 
organizing a company to construct and 
aporate a local jilant for the manufacture 
of brick and other burned clay producta 
Optionw liHv<' been Bucured on a tract of 
clay property for the plant site. 

Dkthoit- -Robert Finn, 622 McKeache.v 
Rldg., architect, hnw plan.s in progress for 
a new foundry. l-«lory, 50x140 ft, esti¬ 
mated to cost about .?1.'«,010. to be ereettHj 
on local sitH The rianui of the owner Is 
temporarily withheld. 

St. .TosKPif -The; loKil plant of the Mullen 
Rrother.s I'ajier (’o Iioh been acquired at a 
.sale In bankruiitcy by Francis Hughes. Chi¬ 
cago, Ill., and aHHOclate.s, for a considon - 
tion of ahont $70,(J(K). T1 m“ new ownors are 
Bald to hi' jilanning for a reorganization of 
the ronijiony and the operntlon of the mill. 
Including firojio.sc'd exlcn.s’ion,^ and improve- 
nient.s. 

Minnesota 

Hinni.so - Tiic Water A Light Depart¬ 
ment, ]) t» Halev. .4(‘crerary, has awarded 
a Rcneral eonluiel to tia- I’helps lArake Co. 
•Hihbjng, for the ere(lion of n l-story and 
basement midilion to the municipal arti- 
llciHl Rii.s plant, .l.'xdii ft. e.stiniatcd to co,«t 
about $!M),(i(M) (*harl('.‘< Fo.'^ter, Kellwood 

Hldg., Dulntli, Minn, is engineer. 

Mississippi 

Moss Point The Southevn Paper Co, 
has plan.s niaiing eoniitbiion for the erec- 
lion of a new jnilji am! pap* i mill at Us 
local plant, with (lailt ootjnil of about 12(i 
Ions, ('(piallv (livubd beiwecn pulp and 
paper, It i.s expeded \<< e.'ill foi' bids at 
an efirly date <;e('rK«- ITardv, lim 

l{rno<lwa.\’. New York, N. T.. is ('iigine'r. 
.7. Ij. l>.'irilzl(-'r is jire.sideitl 

Missouri 

Kansas ('iTV---Th<' S(hieibei Flour & 
(7er('al ('o, bn.s teiil.iiiK, iilan.-' under <o) - 
.sideration for the icinulding of the portion 
of its 5-at(ir> mill, (h .^ti ov ed bv fire. ] te< 

I. 5. with loss apjn L'xnnaiing $12.5,000, in¬ 
cluding t'guipment 

New Jersey 

Nuwauk—T iie [ n-jiartineiil of Street^ 
find Public Impi ..v enient.^ will Install a 
compb'te elii mlc.al laboi.ifori in the new 
building to be eon.s.irncted for the Bureau 
of Water at (.'edar <lrove, 7t will cost 
about $20,000. 

Nbwark—T he Board of Education. (Htv 
Hall, 1.8 (onsidering fhe in,«taUatlon of addi¬ 
tional e(iuiiinieru in the eliemlstry <leparf- 
mont at the new' .Seymovu VocallonH,V 
School, Sus.^ex A\ e it is also planned to 
itirttall foundry ajfjniratu.s and other equip¬ 
ment in the dllTf'reni (lej>ni'tnient8. 

Ohio 

Utica—T he Licking AVindow Glass (7o. 
haB f'onijHetrd plan.4 ainl Mill soon break 
ground for the <onKtrucilon of a l-storv 
addition. 148x160 ft. e.-^llniated to coat 
about $3.5,000, U -will be eftnlpped for the 
production of plate rIhsp. The Truaoon 
Engineering Co.. Ferns Lldg.. Columbus. 
(>., Is engineer In charge. If.H S. McCann 
Ib secridary, 

Shrltia'—T he Oliio Seamless Tube Co. 
will soon conunence the construction of u 
plant addition, 10(ix28ii ft., to be uned prl- 
marlly for tlie production of cold drawn 
tubing. Other plnnt exten.slun.** are eon- 
templRted The work is e.'-thuated to en.'^t 
approximately $200,000. Including ma¬ 
chinery. 

Oklahoma 

CiiiCKAHUA—The (^hamber of Commerce. 

J. W. Coiner, seerctury, Is perfecting plans 
for the con.struetlon and operation of a lex'll! 
plant for the manufacture of glass prod¬ 
ucts. It Is proposed to organise a company 
to carry out the project. Plana are also be¬ 
ing dlseuKscd for the eRtabllehment of a 
local mill'for the manufacture of corru¬ 
gated paper products. 

PiRar—The Garber Oil Refining Co. Is 
aatd to have plans under way for the con-' 
atructlon of an addition to Ite looat rrtn- 
BL A, Hutcheson is,general manager 
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PoBBarlvaaia 

JiANKKTTB—The Amertcftn Wtn4ow Olaes 
Zo., Farmers’ Bank Bldg., •Pittsburgh, lias 
irraniped an appropriation of approxiinately 
1250,000, for we proposed addition to its 
ioc‘al plant, on which work has been com- 
tnencM. A a^t>aral contract has been 
iwarded to the BoUlnaer-Andrews Co.. Em¬ 
pire Bldff.. Pittsburgh. William I* Monroe 
IS president 

CilXBTBR—The Rtauffer Chemical Co., 624 
C^allfomia Ave,, San Francisco. Calif., has 
awarded a contract to the Chester Con¬ 
struction & Contracting Co., Chester, for 
the erection of the first unit of its proposed 
new plant on Front St., Trainer, near 
CJhester, estimated to cost approximately 
^65,000. 

WfiBT Rbadino—T he A. Wilhem Co., 
manufacturer of*e.nBme.ls, paints, etc., has 
tentative plans under con.siderntion for tiir 
’'ebuildlng of Its local plant, destroyed by 
Ire Dec. 24, with loss reported at 514.000 

PnTSnirROH—The Vitro Mfg. t’o., Ib'SHt- 
mer Bldg., manufacturt^r of enamels and 
kftdred products, ha.s Hied plaiin for tiv 
construction of Its proposed l-story plant 
on Oliffe St., and will commence inunedi- 
Hte erection. 11 Is e.slimated to cost about 
SIO.OOO. 

BjiiladelI'JIIa—T he Quaker City .lupan- 
nlng & lilnanieling Co. has le.uHod a floor 
in the building at Buttons ood and Intli 
Sts., for the rHlHUlHlani nt of a local plant. 

Crkiohton' —The Pltthburgli Plate Glass 
Co., Pldek Bldg.. }*IttshuiKh, l.s peife(ting 
plans for the conslrucliun of a local 
to bo cejuipped primarily for the manufac¬ 
ture of plate glass product.s for atilomobllc 
.'»er\i(e, It will have a capacity of more 
than la.000.000 ft. r<'i‘ year, and Is cstl- 
inated to cost in excc.ss of $200,000 

lx>WKu GWYNKDD—The AimiicHtj Chiini- 
ral Paint ('o.. 1126 South lUh St.. PhUa- 
delpliia. is completing plan.*? and will lalo- 
bids durini; January for tlu* construcllon of 
a new plant here, on Brookshh* Ave .1. 
Jlnivey Gravcll is president. 

rmr.AH^u.riTiA—A. Afaxnian A- Co. !l'l 
Nortli .Irn St, pT«*(Ua'l.-<. lia.s inatuirej 

adjoining propi rt\. and <i 4-Mtor>' f.-nlorv In 
,th* hnnualiale vicinity at 417-21 NoiUi 
f)rinnna 00x78 ft., for a <'on.sid''i'tt1ion 
of about $■ *'. 000 , for propo-ned exi'atislon 


West Vfareiidm 

WiiKKLiNQ—^Thc B. ft M. Metal HoUing 
Mill, 86th and McCulloch Sts., has por- 
fecttHl plans for the operation of a local 
plant for the manufacture of bronco rods 
and kindred spoclaltiea It is proposed to 
dtiveli>p a dally output of about 25 tons. 
W. J. Broddock is president. 

Wisconsin 

Milwat'kkb — The llickertron Mineral 
Paint Co., South Hay St., has preliminary 
plans in preparation for the construction of 
H new l-8lor>' ajid basement plant. 63x70 
ft., on Wilcox St., to coat approximately 
*25,000. The Birkholz Englncei-rng Co.. 290 
.Ird St., Is architect and en^neer. 


Industrial Developments 

Glass— Tlio American WImlow Glass Co . 
Pittsburgh, I’a , is advancing prodin lion at 
its plants, with employment of additional 
workiu’s. iJuring 4 weeks near the close 
of last year, 567 carloads of windiiw glass 
were shipped, establlahlne a now high 
lecord. 

The Ucpublic. Glass Co., Momor. Mich., 
I.s urranginK for the ijinnediat«- opi'nition 
of its new local i)lant, leoently eomt)lelod 
.'It M cost of about $100,00(1, and will sp?- 
eializ«“ in the iruinufaeliire of bursts and 
klndrtsi high-grach* glassware full work¬ 
ing ftu'ee will be e.mplojed. M. %1. Idei'H is 
president, and W. N. Mathews, vice-presi¬ 
dent ainl general manager. 

CkuaMK’ Tiic TIopcwcll China Corp. is 
plaiining for increasctl jirodinllon at its 
potteiy, Including the In.stnllnuon of 2 new 
dct'oratlng kilns. 'I'lio present etpiipiTn'nt 
cf'niprisc.s 7 general ware and 6 (b-cornting 
I<Uns, with total mjtput of appi oxim.ateh 
12.(MI0 doz piecti.s per week Tin woi'klng 
f(ii«'e of 225 emi)loyeeH w'lll he Increased fit 
an eai ly date. 

J'raetieally all of the giuievfd ware pot- 
lerh's at Ha.st Ijivtu'pool. O. Inna- la sunieti 
j>iotltietIon. frillttwlng- the cl»».se <if th«' operii- 
iKes' strike, under fiill capa<ll\ .>sciietiule. 
Tt IS said that orders received lia\e botiked 
-I huniber of plants for the eiiiif- ^ear to 
come 


Tennessee 

Knoxvji 1 r-- The»C}u;rok<-e J^rlek Co. re¬ 
cently organized, has aetpiiretl a trael of 
property in Hu- Cln'stnut UMge seellon. com¬ 
prising about 2b acres of land, a.s a silo 
for a new plant for the mamifaetUTe of fate 
brick and other i>urnetl elay ijtoduets. 

Initial wtirks will have a t apuetty of about 
40,0b(t bi'iek.s per d;<%. nntl is oslltnated to 
CO,St in extt ss of *12'.,mu) .1. Albert Uo).- 
bins i.s president, and K C, AVright. seci. - 
tary. 

Micmi hir—T he Hoard of Public Wotks 
will eomniciu-o the iinnu'diate installation (tf 
a flltratjoi phinf in eonnet lion with ex- 
ttutsions and Improvements in the municd'^l 
waleruork.s, to cost close to $1,500,000. 

Texas 

Fkiikih—'I' lie Globe J're.sseil Brick Co Is 
planning for the rebuilding of the porti(»ii 
of Uh phiiit. do.Htroyed by tire Dee. 19. 
An oflb'ial estimate of loss lia.s not Ix-cn 
made. 

Vireinia 

irorKwti.t.—The StaniRocott Co. ln<', 
manufaeturer of pulp and paper products, 
has uork under way on enlargements in 
it.s plant, for ^ onsiderablc Incre.afle In ca¬ 
pacity. The present working force of 350 
men will be matcrfally increased in the 
neatj future. 

Hoi’jjwklt. — The Hummel-Ross Fibre 
Corp. is .completing the erection of a new 
mill for the production of kraft paper, with 
dally capacity oL about 50 tons, and plans 
to place the unit Tn aorvlee at an early date. 
The output at the pulp mill, on adjoining 
site, will bef Increased from 50 to 100 tons 
in tlie near future. 


Washington 

Seattle —The Concrete Bipe Co, Is plan¬ 
ning for the installation of a testing labora¬ 
tory in a new l-slory and basement bulld- 
mg, for which plans are now being prepared. 
A. II. Albertson, Henry Bldg., is architect 
Tacoma—F ire recently destroyed a por¬ 
tion of the plant of the Continental Plp^ 
to,, 1612 Center St. with loss estimated at 
approximately $75,000. The plant has been 
oiwrated under lease by the Washington 
b iS *^*'^***'*^ is iwnned to re« 


Bt li'k-niamifa? turlng planl.^ in tlie }{|rm- 
iughani, Ala., dlstrlet are all innning on a 
full lime si-hedule, wltli regul.ir \\ orking 
f(»re<“S. and a record production i.s expc'r-tf-d 
(iui ing 1923. 

'J'he Mf'lropontan Caving Brirk Co. Can¬ 
ton, ()., is operating at full onpaeltv at all 
of Its plants, and it is ex|«'et*-d to main¬ 
tain thfj? schedule for a number cd‘ weeks to 
I onn- 

Tin* Chelsea China Co., New Cumberland. 
\t' Va,, iuLs i-esum(*d operaticais at its plant, 
fifbr a Kliut down of a number of weeks, 
and pljinH to devijlop inaxlinutn output in the 
Hni‘ of hotel ware. A number of Improve¬ 
ments are planned to fiKilitatc fiperaLion.s. 

'Die Corning Ihnk. T<rru (’otta ft Tile 
Woiks, Corning, N. Y.. la lneiea,«jng pr('- 
diielion of brick and terra eoUa Kmploy- 
ment i.*? being given to (lose t<» 4.5 per c‘«‘nl 
more men than ut tlila lltt»e ;i >ear aKO. 
with eaily oxlensloUH contomj'lated in tlie 
woj-kirjg force 

The Canton Brick & Fireproofing Co., 
(Vinton, 0.,‘ls advancing operuilons at Its 
plant and expects to develop capacity, with 
full working force. 

Tho Alton Brick Co. Alton, 111., Is ar¬ 
ranging for the tarly resumption of pro¬ 
duction at tho former puinl of tin* Bann<jr 
Clay Works, Kdwardsville, Ill., rcei nlly «<•- 
<juifed. Extensions and improvements will 
i»e made, including the InstHllation of addi¬ 
tional equipment. 

The What Choer Clay Products Co., What 
Cheer, Ja will operate under maximum 
output, following the completion of addi¬ 
tions and Improvements, It Is expected to 
develop a capacity of close to 35.000 tons 
of material per annum. 

InoN AMP Steel —The Marietta Furnace. 
Marietta, Pa., has resumed operations after 
a shut down of about 2 years, giving em¬ 
ployment to about 100 men. Tt is expected 
to maintain production for an Imleflnlle 
period. 

The Tennessee Coal, Iron ft Railroad Co., 
Birmingham, Ala., has resumed productitm 
ut its finishing mills, following a brief 
curtailment dunng the holidays. The plant 
will run on a double turn under maximum 
operating schedule. The Fairfield plate 
milt of the company Is running full, and 
has orders hand to insure full capacity 
for a mimber of weeks to come. The third 
bhurt. furnwee at Bessemer. Ala,, has been 
blown In OQ foundiT iron. aa4 s fourth 
uiut wilt be ploowt m service at on aieny 


^te. All six fumaoes of Uie coninui7i «t 
Bosley arc In bloat. 

The Thomas Iron Co., Hokendauque. Pa., 
la planning to blow in its local blast furnace 
about Jan. 15. A full working force bill 
be employed under a capacity schedule, 

Tho Gulf Statee Steel Co., Birmingham. 
Ala., is arranging to place its finishing 
mills on a double turn at an early data 

Tlie Glasgow Iron Co., I^ottatown, Pa„ 
has placed Its puddle tnNl in operation 
AftiT an idle period dating book to 1918. 
A number of Improvements nave been made 
In the plant. It is expected to maintain 
production for on indefinite period. The 
universal mill and plate mill of the eom- 
i»any are now in service on full turn. 

Tlu* Jnterslalo Iron & Steel Co., Chloago, 
II).. is inslnlHining production at its aJloy 
ste«‘l mills at (“lose to capacity, wdth employ- 
luent of regular working force. 

The United .Stalc.s Rteel (i'orp., Pittsburgh, 
I’a., Ih operating at its different plants at 
about 83 p«‘r «‘etit of tJormal, the highest 
rate of produet Ion throughout 1922. 

Tiu‘ Ueading Iroit (*'o.. Reading, Pa., la 
running full ut its pinto mill and one of Its 
ituddle nilllH, and plans to maintain this 
Ijatfls for Hfmie time to come. The 8 plants 
of tile company tn neighboring sections are 
also on full turn. 

St<‘t‘l flilll.s in tlu* t’hiengo. 111., district 
are operritiug on a buais of 75 to 80 per 
cent of normal, with prospeels for early 
increa.Mc. 

The ('arpenter Steel Co.. Rending, Pa., 
Ik maintaining full operutions at Its plant 
and ia said to have ndvancs orders to insure 
thl.K biisis for Home time to come. 

Mktalh-— The Hoove!- Steel Ball Co., Chol- 
.‘u'n. Midi , is )ilannlng for the early resump- 
tiijSi of opcrnlU>ns at Its local plant, which 
loiH het'O oloHcd clown since Inte in 1920. 

1‘Ju' Utah Copper Co., Salt Lake City, 
Ctnii, has placed anothor unit In operation 
at it.*? m-w Magna mill, making 8 seotions 
now In Hervice. Cdher units are in the 
couise of con.Ktructlon and will bo placed 
m opiration uh .koou as completed, or on 
the iKish' of 2 unltH a month. The mill will 
consiMt of 12 units. 

Tlie Cliliui (kipper Co , Santa Rita, N. M., 
Is maintaining cloMe to normal operations 
ut it.s local properties and an overage of 
6(i0 tons of ooiM-entrntes nre being sent 
to the mill dally. The mill Is running on a 
.slmll.'ir production schedule of 61)0 tons per 
day. 

ripe foun(Trl«-fl In the vlilnity of Bir- 
iningliam, Ala., are running at capacity 
and a number of plants are arranging for 
Imrnedlnti* expansion. The Birmingham 
Miicliiiu) ft Foundry Co proposes to con¬ 
struct ii new foundry .addition for the pro¬ 
duction t>f Kunltary pipe, The National 
('ant Iron I’Ipe Co. w’ill soon commence 
the erectjnn of an extension to Its pipe 
foundry ai Tarrant City, and tho Mewane 
('ftst lr<ui i’Ipe Co has broken) ground for 
its pT’oposed new plant in tho East Blr- 
mlnghan^ dl.'^trlet. 

The Totiopnh Extension Mining Co.. 
T(‘nopa)i, N< v., Is arranging for capacity 
pr(*du<-tion at tho local Mc’Namara min. 
recently secured under lease. Operations 
will h«; on a basis of about 100 tons pel' 
day. 

The Consolidated Cortez Mining Co., 
Cortez, Nev., Is completing the construction 
of a new mill and plans to place tha unit 
In servhe at an early date, initial produc¬ 
tion will be on the basis of 100 to 150 tons 
of liandled oro per day. 


Tlu! National Tin Co.. Hill City, 8. D., 
is arranging for increased production at its 
plant, and proposes to develop an output 
that will ]U'oduce about 125 tons of xnotal 
at the smelter per month. 

MisrriLLANKous — The Wlden-Lord Tan¬ 
ning (Jo., Danvers, Mass.. Is maintaining 
full produ(.'tion At its local tannery, speolal- 
Izlng in the production of elk leathers. 

H. B. .lohnston ft Co., Toronto, Ont, are 
running full at thoir local tannery for the 
produ<H}on of calf leathers. A full working 
forc(* la being employed. 

The OwoMso Sugar Co., Owosao, Mich,, is 
operating at full capacity at its local mill. 
Plans are being considered for the reopen¬ 
ing of the Danslng, Mich., plant of the com¬ 
pany, which has been inactive since last 
June. • 

The Mt. Clemens Sugar Co., Mt. Clemens, 
Mich., is running full at its local mill, which 
has been in active service since Oct It is 
expected to maintain the present schedule 
for a number of weeks. 


I. (3u Pont de Nemours ft Co,. Wil¬ 
ton, Del., are discontinuing opsrattdbd., 
leir plant in WayiW) Townshtp. 
won. N. J,. heretofore davotiM to iM 
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Hy will be removed to a work* at Hlllediile 
Juiu'tlon, near .Scranton, Pa.. 

Producers’ & Refiners’ Co.. Port 
Steelo, Wyo., hafi oomulatixi tlifl c’on«tiu< - 
lion of tho flr»t unit of Ite now local rcfln- 
ory, and plans t«> phjco the plant In npeni 
turn early In Fftbruary. 11 will operate nn 
4t banlB of 5,001) hbl. per day. 

Tho Electro*<'hcnjkal <.’o. of t'anad.'i, 
Nlatrara Falls, Ont., is planning lo opt-mte 
a ipeal plant the produrtlon of nilrlr 
acid for jrcnenjl oommerclal use. a d.-puti 
ment will filso l»‘ operated for th<* inanu- 
fatdurc of culrlinn nitrate fortillzi-rs. Exist¬ 
ing plant faclJllii'.s will bo arrangoj for tht* 
new production with contlnuaiu’c of opera¬ 
tions for present products. 

The Calora Elmo Works, Inc., liirriiin^;- 
ham, Ala., in maintaining capacity jiniduc- 
tlon at its plant, and owing to heavy orth r.s 
eliminated the annual shut-down iluilnt' 
the holidays. A now kiln has boon liiHtiilh d 
and other plant cxtenelons will ho mud'- 
A full working force Is employed. 

The Union Bag & Paper Co., Cheboygan, 
Jdlch., Is Incrowslng production at lt« pl.mi. 
and machinery idh' for some time im.st Imn 
been placed In Bervico. PrcHont opctalion.M 
are on ii basis of about 70 tons of pup' i 
iwr day, and this will be lncrcn«'-d to in'ic- 
than 100 tons dally at an early dutf 

The Michigan Sugar Co. has'■fiiU-tImi- 
production In force at its Caro. Mich., mill 
with employment of regular working fjimta. 
It Is -proposed to maintain oupaclly oiiput 
for some tlm<? to (romi*. 


New Companies 

ThS CAVALIUm ClIKMiCAL CO.. Winston- 
Salem, N. C., has been Incorporated wiUj 
capital of $50.0()fl, to manufacture chem¬ 
icals and chemical byproduots. Thi- Incoi- 
porators are E. M. Spivey Qn<l Wesley 'r:i> • 
lor, both of Winston-Salem. 

THB r*KNlNfltiI.A IlunuSH Co , IlOStuU. 
Mass., has been incorporated with a copllal 
of 190,000. to manufacture rubber prod¬ 
ucts. Andrew J*. Keegan is president, und 
I.*awronce V. Ke«-gan. 505 feast fith St . 
South Boston, trea.ourer. The lnf.t noted 
represents the t'ompany. 

Tub I’RRfKRKRD (’IIKMK’AT. COlU' . N' W 

York, N. Y., <-ar<! of Isador I.<elfcr, ilo We.«t 
40th St., Now York. reproHontalive, hn.s 
been Incorporated with a capital of $ 20 , 000 . 
to n^anufiicture chemicals and clu-niical 
byproducts. Tin; Incorporators an .‘’5 1 ) 

Silverman. A. Siegel and E. M. Neilson. 

Thr Atlas IMii.vKiiizmo Co., lao VV.-d 
LAke Ht., Chicago, 111., has been Incorpo¬ 
rated with rt capital of 100 .share.s of stock, 
no par value, to niatiufacturo paints, plg- 

S enls, <)tc, Tho Im’orporators arc Samii<-1 
, HIrsch. Eugene I. Knlmuk and 11. \’. 
Oressang. 

THB ESBBX ANAl.YnCAL EAPOllATtUtlK!!. 
Ikc., Newark, N. J., Ijhs bi-en Incia-in'rati il 
with a capital of SiOO.OOO, to manufartun' 
chemicals and omllated products. The 
incorporators are Paul C. Schntte, William 
A. Tries and Charlos H. Clancy, 81fl nnmd 
St, Newark. Tho last noted represents the 
company. 

Tub Coates Brick & Tii.h Co . Kan.sa.s 
City, Mo., luiH been Incorporated with a 
capital of $15,000, to inHiiufm'ture brick, 
tllo and other burned clay product.^. 'Die 
Incorporators are VV. W. Coates, A. O. Kickel 
and A. J. Moorheatl, all of Kansas City. 

JoBtti'H A. Maoiix>. Inc.. New York, N Y . 
oarc of J. A, O'Kourkc. 290 Uroiidwaj. rep¬ 
resentative, has been Incorporated with a 
capita) of $10,000. to nuinufacturo <’heni- 
leal specialties. Tlio Incorporators an- 
J. A. Mttgilo und M. S. Bernstein. 

Tub Moonw Oir. A UBKi.stNO Co., care of 
the Corporation Service Co., Plqultable Bldg.. 
Wilmington, Ihd.. representative, has been 
lncorporat«'d unner Delawaro laws with 
capital of $500,000, to man\ifac,ture refined 
oil products. 

THB CaiJfohnia I’Romurrs Co., Houston. 
To*., has been Incorporated with a caplt.-il 
of |25d)00, to manufacture extracts, vinegar, 
etc. The Incorporators are G. A. MucFnr- 
land. A. D. Baker and O. E. Gllloland. all of 
Houston. * 

Tub SANroRU Mfxi Co.. 846 West Con- 
gross St., Chicago, 111., has been Incorpo- 
. rated witlLa capital of 1250.000. to manu- 
'^ifiaoture inks, pastes, scaling wax and 
kindred apeclaltles. The company Is oper¬ 
ating a plant at Congress and Peoria Sts. 
The Inoorporatora are William K, Otis. Roy 
P. Kelley and William C. Boyden, ir. 

Ths Natiokal Chbmicai. Produots Co., 
VrUon HUL K. J.. care of ^ward Hol¬ 
lander, 8 Bergenllne Ave., Union Hill, rep¬ 
resentative. has been incorporated with a 
oairita) of 1196.000. Vo manufao^e chem- 
Irale and chemical bjgyroducts. The Incor¬ 


porators are Richard D. Zucker and Joseph 

C. Bender. 

Thh Smith-Albop SotJTH Bbkp Paint 
C o., South Bend, Ind., has been incorpo- 
taled with a capital of $25,000, to manu- 
riictiirc paints, varnishes, oils. etc. The 
ln< orpofotors arc Edward A. White. Guy W. 
Kn’ii'H< k and Floyd B. Blx, all of Soutli 

J Si’rid, 

Tuk Moava Products Corf., Rochester, 
N. V.. Care of Reed, Shutt, Downs & Shult, 
V\'il<b'r Bldg. Kochestor, repre.'ientatives. 
Iiiis iK’cn incorporated with a capital of 
jC.Mi.ooO, to manufacture c)iern!cal« and 
ili'niiral byproducts. Tho incorporators 
air E VV. HInman, F. W. Clements and 
!■’ VV'. Tuwn.si-nd. 

Tii/’j SouTiiKitN Brick Co.. Knoxville, 
T< mi . ha.^! bc-n incorporated with a capital 
nf $25.000, to maiiufucture brick, tile and 
'.Dm I luirned clay products. The incorpo- 
lal'Hs air Reed B. Black, Eto 1. Fanz. and 
(’liail'fi If. Smith, all of Knoxville. 

Thi: (hiLrn-JN Wkst Petrouhum Coup., I»8 
AriK'l'.s Calif., caro of the Corporation 
Tnirit C'l of America, du Pont Bldg. Wil¬ 
mington, Bel.. rcprcBcntatlve, has been In- 
' oriKir alod under Delaware laws, wltli cap¬ 
ital of $10,000,000. to manufacture refined 
l)< ii olrum products. Tho incorporator.s are 
SiKiman S Clark. Jamoa E. Kelby and 
Kiiik Gillelle, all of Eos Angeles. 

'I'h)’: Gakdinkh Foil Co. 1356 West L#ake 

. t 'hii ago, 111., has been Incorporated with 
a (apital ut’ $100,000. to niaiiufiuturo tin 
loll iiid ot^ier compo.sitlon foils. Tho Incor- 
fioiatoi.s are Robt-rl A. and Harry .1. Gar- 
din.-i aiul F. W. Murray. 

'I’liK Hall-Sjukrh Huick Co,, Berlin, Conn.. 
Ita,'^ ti'-rii Incorporated with ii capital of 
$ 7 r..(H)i). to rnanufucturu brick, sewer pipe, 
III.’ aiul other burned riay products. The 
III'oi poiatoTM are Wilson und Paul H. 
Spi'-is. Cambridge, Mush.; and Frederick 
.\I 11,ill, 77 Wallace St., New Britain. Conn. 
The lu.st noted represonls tho company, 

Tiik Vai.w CiircMiCAi. Co., care of tho 
'’.ipitul 'I'ru.st Co. of Delaware, Dover. Del., 

I f’l'i (.s.’Mt'it Ivc, hiiH boon incorporati-d utuier 
J laws, with a capital of $100.01)0, 

(<> manufacture chemicals aiid chemical 

l.Vl.J-O.IlK-E 

Tun (’IVY CiJiCMiCAL Co, .Tei'pey t’lty, 

N .1 . ha.'< been Incorporntcd with a capital 
of $125,000, to manufacture chemicals and 
(li'-inlcal bypro'luct.s. The Jneorporutora 
;iie Henry. Jerome and Max Wolpert, 67 
Van Winkle Ave., Jersey City. The last 
iM.t'(i I'cprcHontH tho company. 

'I'liK Kkystonk Carbon Co., Huntington, 
W' Va , has been Incorporated with a cap- 
iiol of $2,000,000, to manufacture carbon 
mid oil prfKiurts. The incorporators are 
'P \V Senit. H. Blaldell and H, T. Eovelt, 
all of Huntington. 

'I’iiK lij.iNoifl glass Co,, 402 West Ran- 
ihdph St., Chicago, III, hu.s bc«-n incor- 
piiintod with a capital of $11,100,000. to 
munufarturo bottles and other hollowwaro. 
'I'lic company Is now operating plant.s at 
Alton, 111, Bridgeton. N. J., and olher 
I'oints. The Incorporators are .Tolm M. 
Eevis. E. M. Ashcroft. Jr., and C. J. Lord, 

Thh Capitol Brick Co., Newark, N. .T., 

< m o of Gilford Miller. 763 Broad St.. 
N'-\vuik, representatlvea, has been incor- 
pot.iti’d with a capital of 20,000 shares of 
Nioi’k, no par value, to manufacture brick, 
tile and other burned clay products. The 
Incorporators are Arthur H. Wolfe, Clar- 
ciK-c S. Dame, and C. G. Towne. 

TiiK Hanprn Rubber PHODtiOTS Co., care 
of tlJ<' (.'orporation Trust Co. of America, 
du Font Bldg., Wilmington. Del., repre- 
S'-nlatlve. has been incorporated under 
Di’law’itrc laws, with a capital of $250,000. 
to manufacture rubber products. 

Tiik Bkll Ekathbr Corp.. Peabody. Mass.. 
luiH b*-(’u incorporated with a capllal of 
$ 111 , 00 ( 1 . to manufacture leather products. 
Itogei-.s M. Crohore, 20 Chase SL, Danvers. 
Mass, is president and treasurer, and rep- 
icHcnts Die company. 

Tub r''iA)RiDA Humus Co.. Zellwood, Fla., 
lias been incorporated with a capital of 
$20i).00|), to manufacture fertilizer products. 
John A. Hayes is president; Robert J. 
Rosenthal, vice-president: and Michael .7. 
Perez, secretary, all of I^Uwood. The same 
ofTlciala have also organized the Alpha Co., 
with similar capital of $200,000, and loca¬ 
tion, to manufacture like products. 

Tiik Fhtmos Chbmioal Laboratories. 
Inc,, Pensacola, Fla., has been incorporated 
with a capital of $45,000. to manufacture 
chendcals and chemical byproducts. The 
incorporators are V, J. and John J. Mac- 
Intlre. both of Pensacola. 

The GsiraiiAL Plahko Works, Inc.. 9600 
Prairie Ave.. Chicagt^ lU.. has bean inew* 
poratsd with a eapina of flO.OOO. to operate 
a metol-platlng plant The prinolpal ineor- 
• i^orator is J. Howard. 


Capital Increases, Etc. 

The American Oil & Supply Co., 988 
Wilson Av<‘., Newark, N. J., has filed notice 
of increase In capital from $100,000 to 
$500,000. 

The Henukkson Tirs & Rubbbb Co.. Buf¬ 
falo, N. Y., has filed notice of Increase In 
capital from $660,000 to $650,000 for pro¬ 
posed expunBiun. 

The Diamond Glue Co., Robinson St, 
Chicago, HI., has filed notice of Increase 
in capital from $500,000 to $2,000,000 for 
general expansion. 

The Damon Oil Co.. Tulsa, Okla., hM 
filed noticf* of Increase In capital from 
$60,000 to $E00O,00O for proposed expan¬ 
sion. 4 , 

The Camden Pottery Co., Camden, N. J., 
manufacturer of sanitary earthenware prod-* 
uctH, has amtiigcti fi>r an increase In cap¬ 
ital from $200,000 to $500,000. 

Thw Eastern Tanners* Qlvi Co., River 
St„ Gowanda, N. T., has arranged for ttU 
increase In capital from 91.S(U),000 tO' 
$2,500,000 for general expansion. *. > 

Thw Dunlop Tire & Bubbbr Cobp.' dfc- 
AMBRiCA. Kivor l^oad, Buffalo, K. li^ 
disposed of a bond is.sue of $15.868,•760 ., |}i ' 
portion of the proceeds to be 
expansion. 

Th 0 Oakland OjiKMiCiUL Co., 69 4th JtfOn 
New York. N, Y., has filed notice of ItlCrtase 
in capltiil fn.m $10,000 to $760,60(1 'for 
general cxpmision. 


Coming Meetings 
and Events 


American l'bramic Socibtt will hold ItJ 
annual meeting In Pittsburgh, Pa., Feb. 19 
to 17. 1928. 

Aubrican Chemical Society will hold Its 
spring meeting April 3 to 7, 1923. at New 
Haven, Conn. < 

American Electrochemical Society will 
hold its spring meeting May 8, 4 smd. 
1923, at the Commodore Hotel, New York 
City. 

American Enoinebrino Council, execu¬ 
tive organ of the Federated American Engi¬ 
neering Societies, will meet in Washington, 
D. C.. Jan. H and 12, 1,9^3, 

AMWRicAN Institute op Mining and 
MBTALL unniCAL Enoinkers will hold its an¬ 
nual meeting In New York City during the 
week of Feb. 19. 1923. 

American Society for Steel Treating 
will hold Un winter sectional meeting In 
tho City Club, ('hicago, Feb. 8 and 9, 1128. 

Ambkk’an Socikty for Tkstino Ma¬ 
terials will hold its twenty-sixth annual 
mcotlng at tho Chalfontc-Haddon Hall 
Hotel, Allaiuic City, beginning Monday, 
Juno 25, 1923, and ending either Friday or 
Saturday of that week. 


in .r 


International Chamber of Coumcbo 
will hold Us second general meeting In 
Rome, Italy, March 19-26. 1929. 

National Foreign Trade Council 
hold its annual conference April 25. 26 and 
27, 1928, In New Orlejvns, La. 

New Jersey Chbmicjll Socibtt holds a 
meeting at Stetters Restaurant. 842 Broad 
St., Newark. N. J.. the second Monday of 
every month. 

Society of Industrial Engineers, with 
headQuarters in Chicago, will hold Its spring 
convention in Cincinnati, April 18, 19 and 
20. 1928. The major subject will bo 'Man¬ 
agement Problems of the SVnaller Plants.’ 

A PArRR Industries Exposition will bo 
held in Grand Central Palace. New York 
City, during the week of April 9, 1928, by 
the International Exposition Co. 

The following meetings are scheduled 
to be held in Rumford HalL Chemists’ 
Club, East 41st St., New York City; 
Jan. 12—Society of Chemical IndustiT, 
Perkin Medal. Feb. 9— ^American Elec¬ 
trochemical Society (in charge), Society 
of Chemical Industry, SoeWtd do Chlcnle 
Industi^elle, American Chemical Society, 
joint meeting, March 9— American Chemi¬ 
cal Society, Nichols Medal. March 29 
—Society of Chemical Industry, regular 
meeting. April 20— Society of Chemical In¬ 
dustry (In charge). American Bleotrootieml- 
cal Society, Socidte de Chlmle IndustiieUe, 
American Chemical Society, joint meeting* 
May 4—American Chemical Bodety, regu¬ 
lar meeting. May 11— Soddtd de Chtmte 
Indtistrielie (in ehargoL Ameiioaa Cbm- 
eal Sod^. American BtectroenemM. Sa- 
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Benjamin Franklin 
, And National Thrift 

T he date of this issue is the 217th anniversary of the 
Birth of Benjamin Franklin. There is probably no 
American living who will remain so eminent. He wa.s 
a printer and publisher, which we of today count an 
abundant calling. He addressed himself for the short 
period of six years to science, and who can match the 
signal importance of his discovery? Having completed 
his work in respect to electricity, he regarded the matter 
as a closed book and hardly even referred to it again. 
He signed the Declaration of Independence, and those 
of us who can boast of any ancestor who was a “signer” 
are disposed to be rather cocky about it. He organized 
the U. S. Post Office. He was a philo.sopher and con¬ 
tributed richly to the thought of the eighteenth century. 
In his oitl age he was a great and successful ambas- 
saddr; proving himself a master of statecraft. And he 
had a great and glorious time in living. 

Throughout his days he preached and practiced the 
gospel of thrift. He kept the thought alive in his mind 
that material progress is dependent on savings. We 
know thi.s just as well as Franklin did, but we don't 
hold fast to the idea. We let it slip away unreraembered. 
We know that every railroad, every telegraph and tele¬ 
phone line, every business undertaking, is established 
and organized and brought into being and into function 
by means of dollars that have not been spent on living. 
Whatever .’e earn and do not spend is in the bank, 
or ii^life insurance, or in investments. Few of us keep 
it in stockings. The capital of a nation is the reserve 
of that nation; the reserve that has not been spent on 
living. We may not make loans on investments our¬ 
selves, but if we do not, then our banks do. Whatever 
we set aside becomes busy money. The reason why we 
do not make the loans and investments is because we do 
not save enough. As soon as we have enough, then we 
buy bonds and stocks, or real estate, or let out our 
money on bond and mortgage. If we do not save, but 
spend whatever we earn on living, we do not participate 
in the wealth of the nation. We are out of it ns con¬ 
tributors; We may make wealth by what we do, but 
the direct contnibutors are the owners of the shops 
where we s^end our earnings. As between the improv¬ 
ident man who adds by his thought to human welfare 
and the publican with whom he spends his substance, 
the source of value is with the former, but the credit 
and the rewards go to the latter. Franklin knew this 
and sensed it; hence his constant preaching to save 
pennies. We all know it too, but many of us do not 
sense it well enough to reni^ber it when pay day 
comes around. So the week following Franklin’s birth¬ 
day has been selected and eataUiidied by a liiTge nautber 
of organteatioBS as Thrift Week. Thrift to to be 
preached and toandtid and rung oat and dadlarod 


the arts of advertising and suggestion and applied 
psychology. 

It’s curious, but when we consider the contributions 
of America to the philosophy of life, the first American 
philosopher who was not at once a theologian and a 
dogmatist urged thrift upofS everybody. And yet of 
all the civilized nations of the earth our thrift index 
is certainly the lowest in -proportion to our earnings. 
It is absilrd to di'clare that, so long as money is in 
circulation, it adds to wealth. It doe.sn’t. Let’s take 
a concrete example. Suppose you have a* farm on stony 
• ground. You employ tjn men at $3 a day.to pick up 
the stones from one field and throw them into another. 
Then you employ the same ten men to pick up stones 
from the second field and throw them back again into 
the first. They have been employed, and have had their 
wages, but nothing has been accomplished by you. That 
is an example of luxury. But suppose you employ the 
same men to throw the stones from the first field upon 
a pile and then to plough and sow the field, the while you 
sell the stones for road-making. That is an example of 
thrift, and you have a good farm and some extra capital 
to operate it, while the community has a good road. 

It takes head-work to save. The lower orders of 
people, the inferior persons, can’t sense this. They 
can’t compute consequences. But intelligent people look 
ahead and adjust expenditures to income. They set 
aside what they do not use. They are wise, like the 
thoughtful men who made our country for us. 

M. C. Whitaker, 

Perkin Medalist 

A dded to the roster of those distinguished Indus* 
L trial chemists who have been awarded the Perkin 
medal is the name of Milton C. Whitaker. In his 
selection the representatives of the Society of Chemical 
Industry and the affiliated chemical and electrochemical 
societies have indeed made a happy choice, for measured 
in the wholesopie esteem of his fellow chemists 
Whitaker is without a peer. And in his industry his 
position is equally unique. Many of us have acquired 
the habit of referring to him with some little pride as 
the sort of executive that is sorely needed by many 
of our chemical industries. Our respect for him is not 
solely prompted by the fact that he is a technical man 
in charge of a great technibal organization, but alf 
because, as a man of vision, he has guided-that orgar 
zation with a full sense of the fundamental value«>f tl 
science on which it rests. At a time when many shot 
sighted industrial leaders were abandoning researi 
and scrapping their inveetigational department, acie 
tific inquiry under Dr." WaiTAKBR’s direction was beii 
prosecuted liviih . The mult waq th 

great and fundaBw^' ‘' d Wi lp Biiment lame itiNmi j 
kborato^ .md researeh plant, pwelopment wnrii 
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continued, even durincr the worst of the business de¬ 
pression. Se\«ral products once regarded only as labo- 
ratotry curlostnes were brought out on a large commer¬ 
cial scale. The marketing of absolute alcohol in tank 
■car quantities is but one of the signal accomplishments 
dastised -to have alrnost revolutionary effect on many 
Indtistrial {IVocesses and materials. 

To learn of Dr. Whitaker's early life and environ¬ 
ment is to account for much that he i.s today. Even as 
a student he was able to go out in charge of Western 
lumber camps. This indicated at an early age his leader¬ 
ship of men and his ability to get things accomplished 
with the least waste of time and money. His native 
gift and later development of mechanical skill has stood 
him in good stead. One of his old professors says of 
him, "He could always do anything with his hands.” 
His unusual power to grasp details in plant construc¬ 
tion and to sense and remedy operating defects give 
credence to the statement. ..Insights such as these char¬ 
acterize Aetiiur D. Little’s excellent appreciation of 
the life and human qualities of the medalist. 

But it is primarily as an organizer that 1)». Whita¬ 
ker has been honored. He has built up organizations 
that stand as monuments to his record of con.structive 
achievements. In his address of acceptance, we believe 
our readers will find an unusual exposition of the basic 
principles that underlie all industrial organizations. He 
sounds the keynote for success, not alone for chemical 
production, but in all lines in which .science is applied to 
industry. 

Get Out 

Of the Red 

N what follows we should like to talk to the men 
responsible for technical control, to the men in charge 
of the testing department, to the men who are interested 
in putting quality into the product. 

It is seldom realized that the total volume of pro¬ 
duction of a manufacturing organization is attained 
through two main groups of influences. Fir.st, there are 
what might be called positive factors —a great numl)er 
of circumstances such as labor-saving equipment, proper 
routing, low tui nover of workmen, all together swelling 
the production. It is upon these favorable factors which 
the "efficiency (expert” and production manager spend 
the most time. Every success is properly bulletined, and 
appears in the most favorable light in the daily reports 
going over the manager’s desk, and in turn are passed 
on to the board of directors. None of the latter are 
so obtuse as to doubt that men who can increase the 
production of a certain machine by 10 per cent are valu¬ 
able employees. 

But not all the working conditions are favorable. 
There are a number—often a surprisingly large number 
—which may be grouped as negative factors, influences 
which tend to decrease production. In a plant manufac¬ 
turing articles of metal many of these factors have to 
do with the quality of metal entering the plant, and of 
the tools used in its fabricjition. And the activities of 
the metallurgist and the testing department are to a 
great extent confined to the removal of these drag 
V anchork. Their work is not spectacular, it does not 
advertise itself, and unfortunately those men actually 
doing the work do not see to it that the manager gets 
news of their successes. Nobody makes much of a fuss 
about the rejection of a certain shipment of metal, 
practically certain to produce 10 per cent faulty pieces— 
nobody perhaps except the purchasing agent who 


thought he was getting a bargain in raw material. But 
it requires no argument to prove that the man who can 
prevent a large percentage of rejections (or dissatisfac¬ 
tion by customers) is as important as he who can get 
ten completed units where nine only came before. 

In short, total production is the difference between 
positive factors and negative. The metallurgist often is 
intent on cutting away the latter, and rightly, but 
unfortunately his successes never are segregated in the 
reports, and he seldom can point to a certain positive 
thing as his achievement. What is more natural, then, 
than that he should be regarded merely as a salary 
expense to be lopped off at the first demand for economy 7 
Metallurgists, to come into their dwn, must therefore 
get off the debit side and into the credit side of the 
ledger. Cultivate the auditor, and have him start im 
account for the testing department, as he has already 
done for the warehouse. ’These people usually do busi¬ 
ness like a department store—they buy and stock all , 
manner of things used about the plant, and sell them 
upon demand, charging a sufficient margin to cover the 
cost of handling, purchasing and bookkeeping. At the 
end of the year, they show a certain small profit on the 
books, bs this service fundamentally different from 
*that rendered by the testing department? If the pur¬ 
chasing agent were to have a shipment inspected and 
analyzed by an independent laboratory he certainly 
would expect to pay for the report, and the expense 
would be loaded on the selling price when the material 
left the warehouse. Or, if the grinding department was 
having troubles with "alligator cracks” and secured ^the 
advice of a consultant, they would not balk at the fee. 

Just because a plant has a testing department, metal¬ 
lurgist and chemist is no reason why that department 
or those men should be called upon to»do all these jobs 
for everybody gratis. The surest way to get on the right 
side of tho ledger is to have a departmental account 
started. I’hen charge a fair fee for the services ren¬ 
dered, and insist upon a credit whenever large savings 
lesult from an independent investigation. You’ll be sur- 
pri.sed how quickly you get out of the “red ink.” 

Lime Manufacture 

Chemical Industry ; 

“/~VUR aim has been to place the lime industry on tde 

Vv same footing as any other chemical industry. In 
the past it has, in this country [England], been treated 
more like the manufacture of bricks for example; 
and even in America it is only in recent years it has 
risen to its proper place as the industry concerned in 
the manufacture of one of the most important chemical 
reagents.” 

The compliment which is so gracefully expressed by 
our British friend quoted above is well deserved by some 
of the American producers; but there are others who 
still lag far behind in their progress ^ward a better 
understanding of what chemical lime really is, what 
standards of composition and performaifee can be 
expected of it, and hov^ most economically to produce 
the optimum quality. The statement really indicates 
only an important trend in this important industry. 
It is a trend that might be speeded up by greater chem¬ 
ical activity in lime manufacture without any detriment 
either to manufacturers or users. 

The making of high-graffe chemic^ lime at the lowest 
cost demands no litUe chemical engineering skill. He 
who neglects to recognize this fact will shorQy find 
himself outdistanced by more prqgressiye competitoiff 
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What’s Behind 

The Stock Dividend? 

HE EPIDEMIC of stock dividends which broke out 
BO virulently durinjf the ciosin* months of the old 
year continues to excite public discussion. Opinions 
continue to differ widely as to their purpose and effect. 
In view of the leading part played by the Standard 
Oil group in the distribution of such dividends, par¬ 
ticular interest attaches to the vigorous defense of the 
policy advanced by A. C. Bedford in his recent address 
before the Aiperican Petroleum Institute at St. Louis. 

Mr. Bedford flatly denies that stock dividends result 
in any tax evasion; Further he makes a strong plea for 
the essential soundness of the process of building up a 
sarplus from current earnings, plowing it back into 
the business and capitalizing it through the issuance 
of new shares to old stockholders. The issuance of the 
stock dividend, he insists, means merely “changing a 
dollar into four quarters.” It creates no new wealth. 

Economists «nd accountants generally will agree that 
the simple act of declaring a stock dividend creates no 
new wealth. They will also agree that the increase 
of the capital fund is essential to the progress of busi¬ 
ness and the country generally. Finally, they will admi^ 
that the stock dividend does nut offer a method of tax 
evasion in any legal sense. However, having conceded 
all of these points, an honest, inquiring mind may .still 
hunger for a deeper analysis than Mr. Bedford has 
made, ,1s there nothing more than this to the stock 
dividend epidemic? la there no rational explahation 
•for the conviction so generally prevalent that the stock 
dividend is significant of some condition which needs 
correction? 

Mr. Bedford apparently accepts the orthodox defini¬ 
tions of wealth and income, for he argues that the 
stock dividend is not income because it creates no "new 
wealth.” One has income when his wealth—his eco¬ 
nomic strength, in the sen.se of command over goods 
and services—has increased. This is the general con¬ 
ception of income which underlies our federal income 
tax law. With this definition in mind, let us raise a 
, few queries which may serve to clarify the issues. 

Suppose you were to invest twenty-five cents in the 
Standard Oil Company of New Jersey. Suppose the 
company prospers and builds up a large surplus, your 
share of which amounts to the value of .seventy-five 
cents, so that your interest in the company is now worth 
a dollar. Suppose the company declares a stock divi¬ 
dend “changing the doilar into four quarters.” Has 
anything of significance happened? Has your economic 
strength inejeased? Have you received any income? 

Clearly the stock dividend simply recognizes an 
existing situation. It recognizes that the quarter has 
expanded into a dollar and makes the convenient 
“changfi.” But the significant thing is that you are 
ahead to the extent of seventy-five cents in value—not 
merely because of the stock dividend—but as the result 
of the whole process. At the beginning you had a 
quarter invested in productive enterprise. Now you 
have an investment worth, by assumption, a doilar. 

The real nub of the matter from the tax point of 
view is this: The process described in the above 
example is about the only way you can make seventy- 
five cents and reinvest it in j)roductive enterprise with¬ 
out subjecting the three new quarters to the heavy 
surtaxes of the fdderal income tax. The corporation 
pays the normal tax (slighHy higher, it is trie, 
the individual normal, rate!? .when it adds the new 


quarters to surplus, but you are asked to account fW i 
them only if and when the corporation distributw : 
them to you as a cash dividend or f/ and when yon 
sell your stock at the enhanced value due to the surplus , 
which has been built up. Thus, this "if and when” 
is of considerable importance. • 

If you had invested your original quarter in an 
equally prosperous individual enterprise or partnership 
you would have been asked not only to pay the normal 
tax as the new quarters were earned and reinvested, but 
would also have been compelled to pay the surtaxes on 
them when earned rather than "if and when” distributed 
or “if and when” the stock was sold at an advance. 

Clearly the corporate form of business organisation 
has an advantage under the tax law because of this 
situation and the stock dividends are advertising this 
advantage in a most,striking manner. It is this advan¬ 
tage which is really the shining mark at which the “agi¬ 
tators" are aiming. Is it ifot an advantage which must 
in some manner be equalized if the “sturdy qualities” 
of individual initiative and resourcefulness, which Mr. 
Bedford* so properly praises, are to be given full play? 

How to accomplish this is, indeed, perhaps the most 
puzzling tax problem which the feder&I government is 
facing. It cannot b% solved by refusing to recognize 
its existence or by approaching it from the point of 
view of one industry, one form of business organiza¬ 
tion, or one economic class. The differential in favor 
of the corporation may conceivably be removed by 
increasing the burden on the corporations or by de¬ 
creasing the burden on the other forms of business 
enterprise. The “agitators” suggest a new tax on the 
undi.stributed surplus of corporations as closely equiv¬ 
alent as possible to the present surtax burden on 
reinvested earnings of other forms of business enter¬ 
prise—a suggestion which Mr. Bedford labels “a 
propo.sal of sabotage by legislation.” The fear of such 
a tax is probably a contributing cause, although not the 
sole or perhaps not the moat important cause of the 
stock dividend epidemic. The alternative plan for 
eliminating the corporations’ differential would be to 
reduce the present burden upon reinvested profits of 
partnerships and individuals. But he who proposes 
this must be prepared to convince the public that a 
dollar of wages should be more heavily taxed than the 
dollar of reinvested profit. This is the dilemma! 

Co-operating With 

The Customs Authorities 

ORE than usual significance attaches to the im¬ 
portant series of conferences now under way for 
the purpose of considering the proposed rules and regu¬ 
lations which will govern the Treasury Department jn 
administering the new tariff law. For the first time, 
in history manufacturer as well as importer is being 
given a chance to participate in the discussion. He is 
expected to contribute valuable basic information on 
prices and commodities, particularly as regards coal- 
tar products. The tariff eict of 1922 contains many 
snarls of construction and definition which are yet to 
be untangled and the net result of these cOi^erences 
will often determine whether or not certain of the 
protective provisions will actually become effective. 
Later, it is our intention to give more detailed considera¬ 
tion to some of these administrative difficulties), but in 
the meantime we believe that the customs au^orttlw, 
should receive the faIlesi:'eo-(giention ftom the citiaia||4l: 
industry. 





Milton C. Whitaker, Perkin Medalist, 1923 

Sixteenth Award for Meritorious Accomplishments in Applied Chemistry Goes 
to Industrial Leader Characterized as “Investi^tor, Organizer and Doer”— * 
Addresses of Appreciation by Associates—Presentation by Charles F. Chandler 


I T IS particularly significant that this year the Perkin 
medal should have been awarded to an outstanding 
industrial leader who has actively sponsored funda¬ 
mental research and through it has Iniilt up a great and 
lasting chemical industry. These were the "rneritoriou.s 
accomplishments in applied chemistry” that prompted 
the joint committee of the chemical societies to award 
this coveted medal to Milton C. Whitaker, president of 
the U. S. Industrial Chemical Co. and vice-president and 
director of the U. S. Industrial Alcohol Co. The pres¬ 
entation took plaee under uu.spicious circiirnslances at 
the meeting of the American Section of the Society of 
Chemical Industry, held in Kumford Hall, New York 
City, Jan. 12, 1923. 

In his introductory remarks. Prof. Knliih H. McKee, 
chairman of the section, referred hriefly to the fo'unding 
of the medal in 1906 and to the list of illustrious chem¬ 
ists, Ijeginning with Sir William 11. Perkin himself, who 
have since received the award, ijit thi.s |)oint a little 
leaven was added to the otherwise heavy pi'ogram by the 
reading of a number of eongr.otulalory telegrams, not 
the least significant of which came from the Anti- 
Saloon League of America and the Kelly-I’ool Gang of 
the Chemists’ Club. 

The first of the speakers was Arthur A. Backhaus, 
introduced by Chairman McKee as "one of that large 
group of young men who hnve worked under and with 
Dr. Whitaker and have helped him to bring to successful 
accomplishment several significant commercial enter¬ 
prises.” Mr. Backhaus, with an apology that “a close- 
up on .so largo a subject is likely to he very much out 
of focus” proceeded to share with the audience his 
“Impressions of the Medalist.” His views in part were 
as follow.s: 

Some Impressionistic Views of Whilaker 

By Arthur A. Backhaus 

During the summer of 1914 Dr. Whit.iker, then head 
of the chemical engineering de|)artment at Columbia 
University, was .seeking an assistant. Professor Cham¬ 
bers, with whom 1 had done my undergraduate work 
recommended me for the job, which in turn was offered 
me and I accepted it. The entire negotiation consisted 
of but two letters, one in which *he position was off^med, 
the other in which it was accepted, although neither of 
us knew the other. I arrived in New York on the morn¬ 
ing of September 16, and in the afternoon I reported to 
Havemeyor Hall, Columbia University, wondering what 
niy new boss was going to look like. Dr. Whitaker was 
in his office, seated at his desk, completely filling a roomy 
chair. He had his coat off, sleeve.s rolled up, hair ruf¬ 
fled, hard at work as one usually finds him. 1 was im- 
pres.sed, not only liy the size of the man but also by his 
speed, "his velociti’ coefficient,” for before I knew it I 
had been hustled into the laboratory and put to work. 
F'rom that da.v until now I have been honored in calling 
Dr. Whitaker my boss. 

Some Pi'Ssonal Charactekistics 
Dr. Whitaker has an unusually keen insight into 
chemical processes and chemical plants. He can size up 
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a plant operation, see the weak spots and suggest reme¬ 
dies or improvements. He invariably turns the spot 
light on jokers in proposed new processes. His mind 
not onl.v grasps broad features and general principles, 
but also takes in minute details. 

Dr. Whitaker has said on several occasibns, that the 
successful plant or works superintendent must have 
the faculty of instinctively “happening on the spot” at 
the p.sychologital moment. 

I have often lieen impressed with the fact that Dr. 
Whitaker can make a little chemistry go farther than 
any man I know. This applies not only to chemistry 
but to other information. His ability to apply knowl¬ 
edge or practice from an unrelated field to^a problem at 
hand comes up again and again. 

it is probably not necessary to dwell upon the ability 
of Dr. Whitaker to express him.self in clear and forcible 
English. His clearness in cxpres.sion is due to his ex- 
ten.sive vocabulary and his apt choice of similes and 
metuphors. Many here have probably heard him speak 
of re.search chemi.sts as “prima-donnas who must be 
handled with kid gloves.” Unfortunately his moat 
picturesque expressions would not appear well in print. 

Dr. Whitaker differs from many other executft'es in 
that he-thinks his problems out clearly and completely. 
He not onl.v fixes a definite goal, but also works out, in 
his own mind, at least one good way of reaching it. 

In all his dealings with his men he plays the game with 
all his cards on the table. 

Conferring the Medal 

Following the delivery by Arthur D. Little of his 
inspiring appreciation of the medalist, Dr. Charles F. 
Chandler, senior past president of the Society of Chem¬ 
ical Industry in America, was called upon to make the 
actual presentation of the medal. The venerable dean of 
American chemistry read portions of his prepared 
address which reviewed the life of Dr. Whitaker and ^ 
li.sted reference.s to all of his patents and published arti-’ 
cles. "It gives me the greatest pleasure,” he said, “as 
the repre.sentative of the Society of Chemical Industry 
and the affiliated chemical and electrochemical societies 
of America, to place in your hands this beautiful Perkin 
medal, as a token of the appreciation and affection of 
your fellow chemists.” 

In expressing his deep appreciation of the honor thus 
conferred upon him, Dr. Whitaker said: 

It ha.s been my good fortune to be an organization 
man rather than an individual worker. Achievements 
which have resulted in the award of the Perkin medal 
to me are necessarily therefore achievements of the men 
with whom I have worked. It would be a pleasure to 
catalog the names and individual accomplishments of 
these men, but the list would be so long and involved 
that it is probably better at this time to generalize. , 
Accordingly the medal is accepted by me, in a repre¬ 
sentative capacity, as a distinguished honor conferred 
by the American chemical profession on these men with 
whom I have been associated in the 30 years devoted to 
study and practice in the field of applied chemistry. 

t • 

Dr. Whitaker's address of acceptance, a remarkable 
exposition of the principles of organization, will be 
found on pp. 104 to 10^. 
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Whitaker and His Work 

By Akthur b. Little 

EN are sometimes distinguished for what they do 
and sometimes for what they are. More rarely are 
we permitted to honor them for both. Milton C. Whit¬ 
aker is a chemist who has earned distinction by his 
works, but he is first, last and all the time a man. 

The realm of Chemistry is not a single and isolated 
state, nor are its workers unionized. It is, instead, a 
Commonwealth of Federated Nations, each rich in re¬ 
sources of its.own which require special aptitudes for 
their development. 

So it happens ttiat Chemiatr.v can only realize the 
potentialities of her estate through the co-ordinated 
efforts of workers of many types and diversified en¬ 
dowment. Some must be 
patient and persistent gar- 
nerers of facts and glean¬ 
ers of detail: others, 
highly skilled* manipula¬ 
tors to divide that which 
we have called the indivis¬ 
ible. Some must bo stu¬ 
dents and thinkers, whose 
thinking leads to general¬ 
izations. There must be 
teachers and expounders, 
to spread the truth, and 
doubterjj and disputants, 
lest error pass for truth. 

•Finally, that mankind may 
derive material benefits 
from the.se accumulations 
of knowledge, there must 
come the organizer and 
doer, whose bottles are 
tank steamers, whose test 
tubes are dige.sters, and 
his beakers 60,000-gallon 
tanks. As student, teacher, 
editor, Miiton C. Whitaker 
■has won high place in our 
esteem, but tonight it is 
primarily for his position 
and achievement as the 
organizer and the doer that 
we are met to honor him. 

Those of us whose pro¬ 
fessional activities center 
in the study, the class room or the laboratory are com¬ 
monly inclined to award a disproportionate meed of merit 
to that one whose discovery of fact, material or re¬ 
action supplies the basis for a great industrial develop¬ 
ment. They seldom recognize or appreciate the obstacles 
and difficulties along the steep and rocky road which 
leads from the’laboratory to the plant. They do not 
see the caulkers on the first Burton .still closing the 
leaking seams between hot boiler plates in an atmos¬ 
phere of gasoline. They do not know how it feels to 
work sixty-four hours at a stretch to push along repairs 
or how Saturday looks on Friday with no mone.v in the 
bank to meet the pay roll. It is a wise invention that 
knows its own father. Countless examples can be ad¬ 
duced to show* that the orSfanizer, the adapter, the 
engineer plays a part in the development of industry 
that is often vastly more constructive than that Of the 
discoverer. We commonly and properly attribute the 
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telephone to BeU, but the instrument as we know kbd 
use it is the child of many mindk and the godchild of 
the organizer. Barconnot, in 1918, effected in a labora¬ 
tory operation the conversion of cellulose to sugars and 
through them to alcohol. It required thereafter nearly 
a century of effort to transform that relatively simple 
laboratory procedure into a commercially ojfbrative proc¬ 
ess. The vast and intricate coal-tar industries, which 
have so gre.atly stimulated chemical science, owe their 
many-sided development as certainly to the organizer 
and administrator as to the laboratory worker, even 
though that worker be Perkin himseif. It is, therefore, 
peculiarly fitting that the medal, which commemorates 
Perkin’s great contribution to our science and to in- 
dusti'.v, should this year be bestowed on one who has 
shown superlative ability in the application of chem¬ 
istry to industry on the 
grand scale; who has 
the faculty of sensing fun- 
dament.il principles and 
necessities in their broad 
commercial and economic 
relationships and of build¬ 
ing on them great produc¬ 
ing agencies. 

Milton C. Whitaker was 
born in Frazeysburg, Ohio, 
December 16,1870. Doubt¬ 
less there were boys in 
Frazeysburg who tried to 
lick him, but history re¬ 
cords none who did. Later, 
his family moved to Colo¬ 
rado, and during the four 
years beginning with 1890 
young Whitaker worked In 
the various lumber mills 
of Stubbs and Jakway, 
cherishing always the am¬ 
bition for a college educa¬ 
tion and a degree in chem¬ 
istry. The youth showed 
the quality of the man, 
and concerning his work 
the testimony of his em¬ 
ployer may be thus sum¬ 
marized. Ability as a me¬ 
chanic was evident from 
the first and with It a nat¬ 
ural and unusual power to 
g) a.sp details and detect and remedy defects in plant and 
operation. He soon became master-mechanic and when 
a little later, owing to the exhaustion of the local supply 
of timber, it became necessary to dismantle the mill, 
transport the equipment and re-erect and house it on a 
new site, the task was assigned to Whitaker. So well 
did the youth repay the confidence that the new mill 
proved the most successful that the company had oper¬ 
ated. In 1896 the company ^acided to build another mill 
and for this Whitaker, though then at college, prepared 
the working plans and during his summer vacation su¬ 
pervised construction. It was a good mill, of which Its 
owners said years afterward, “It has not lost a single 
day because of faulty construction.” 

So Whitaker earned and saved and studied until in 
1897 he was graduated from the Universty of Colorado 
with the covet^ B.S. degree. Degrees have this 
common with olives in g bottle the kisses of a glri ; 
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The first one is hard to get, but the other.s come more 
easily. An M.S. from Colorado followed in 1900 and 
an LL.D. in 1913, and to these the Univer.sity of Pitts¬ 
burgh added Doctor of Chemical Engineering in 1915. 

Following his graduation Whitaker l>ecame instruc¬ 
tor in chemhitry at Colorado and in 1898 tutor in 
chemistry at Columbia. Here he came under the benign 
and stimulating influence of that honored and beloved 
dean of applied chemistry in America, Dr. Charle.s F. 
Chandler, whom he was privileged to serve as private 
assistant for nearly four years. That in itself was a 
liberal education. 

His Impress of the Mantle Industry 

Whitaker's intimate contact with chemical indu.stry 
and his constructive influence thereon began in 1902, 
when he went to the Welsbach Co., as chemist, on the 
recommendation of Dr. Chandler, who had for years 
been its consultant. From' Whitaker’.s associates in 
this new connection one learns that his impress on the 
organization was almost immediate and ultimately pro¬ 
found. He was at first engaged upon work of a purely 
chemical character in the laboratory under the direction 
of Dr. H, S. Miner, but through the laboratory he was 
gradually brought into general teuch with the opera¬ 
tions of the plant. Whitaker had been with the com¬ 
pany only five or six months when Dr. Miner came 
down with typhoid fever, and the responsibility for pro¬ 
duction fell upon the shoulders of his assistant. As we 
should now expect, Whitaker handled affairs in the 
plant in a masterly way, going at once to fundamentals, 
and as troubles arose finding the means and methods 
for the prevention of their recurrence. Collodion was 
the bugbear of the indu.stry. Its viscosity with the 
same solvent and concentration varied over wide and 
confusing range. As with most colloids at that time, 
little was known concerning methods of controlling this 
disturbing factor. Whitaker promptly secured a man 
experienced in the manufacture, installed a small plant, 
and worked out the problem of control with large re¬ 
sultant savings and the elimination of many ditticulties 
elsewhere in the factory. 

In 1903 he went to Shelby, North Carolina, to in- 
8i)ect the company’s monazite mines and there became 
terrifically ill with a digestive trouble, from which 
he nearly died. It is reported, though difficult of cre¬ 
dence, that "he returned a shadow." Happily, the sub¬ 
stance is now restored to us. 

With renewed health came his appointment as gen¬ 
eral manager of the company, and Whitaker initiated 
a general campaign for the improvement of the hide¬ 
bound methods of the mantle industry. He worked 
out a new flow-sheet and rearranged the factory. He 
enunciated the principle that “a man is as good as his 
boss,” and with this sense of responsibility for their 
performance he picked leaders with a wise discretion and 
developed them into departmental heads. His ambition 
was to evolve a self-contained plant and an organization 
he could leave. He fixed rescwnsibilities and demanded 
results, organized weekly conferences, established sys¬ 
tems of reports that stimulated healthy rivalries, wrote 
historical and educational bulletins for the sales depart¬ 
ment, developed a research laboratory and a system of 
control throughout the plant, built a club house for girl 
employees, installed a hospital, invented testing ma¬ 
chines. He put in a print shop to obviate delays, a 
lamp shop to brbaden si^, a devdopment shop foe 
the incubation of new ^mechanical Ideas. By standard¬ 


izing the process of collodion dipping he saved twenty 
per cent of the collodion used. He substituted the elec¬ 
tric drive for rope transmission, developed machines to 
replace hand labor, invented the present syslem of pack¬ 
ing the fragile mantles, improved the equipment and 
methods of the bleaching room. In short, he was re¬ 
sponsible for betterments in practically every stage of 
the manufacture In the company’s plants at Gloucester, 
New Jersey, Chicago, and Columbus, Ohio, and he left 
his impress on the industry from the time the order 
was received until the goods went out on the platform. 
It is an achievement to handle materfal efficiently. 
Whitaker did far more. He developed esprit de corps 
in men and women, created an organization from hu¬ 
man beings, and secured and held their warm affection. 
Small wonder is it that during his connection with the 
Welsbach Co. costs of production went down steadily 
and its business more than doubled. 

The Return to Columbia 

{ 

It was with such a background of achievement and 
experience that Whitaker returned to Columbia in 1910 
as professor of chemical engineering. Of his work and 
influence while there we cannot do better than record 
the impressions of a student whom he inspired, of a 
close associate who worked with him in understanding 
sympathy, and of Dr. Nicholas Murray Butler, his ad¬ 
ministrative chief. 

The student says; 

“If was heretical to cut one of Dr. Whitaker’s lec¬ 
tures, and there were never heretics. A class conven-. 
ing for a quiz on multiple-elTect evaporation would 
find, after the bell had rung, that the subject of dis¬ 
cussion was the longshoremen’s strike just declared 
that day in New York City. The quiz on evaporation 
would be given at the following session.' In the mean¬ 
time, wage.s, living conditions, labor policies and leg¬ 
islation well' moved down stage for closer inspection. 

A chance remark by someone in the class would cause 
the interruption of the order for the day while some 
principlo of professional ethics, industrial justice or 
downright decency was explained in a manner that left 
an indelible impression on the minds of young men. 
"The verbiage of technical texts was never heard in 
Dr. Whitaker’s classes. Even in the routine of teach¬ 
ing fundamentals, things sounded different, more tan¬ 
gible, more homely. And when those fundamental^, 
were brought forth for application to practical prob¬ 
lems the pedagogic atmosphere was dispersed com¬ 
pletely. Dr. Whitaker’s students have perhaps forgot¬ 
ten where they first learned how to select the right type 
of filter press, but they will always remember who 
taught them to think like engineers and to behave 
like men.” 

The estimate of the associate is this; 

“Nothing but a long talk could possibly cover the 
subject of Whitaker and his work. I suppose his 
outstanding characteristic might be called moral and 
professional courage, with a very high order ot sales 
ability. He loved a problem, he loved to dig out its 
solution even more, but most of all he loved to put his 
solution across, to sell it against opposition. At Colum¬ 
bia he made Chemical Engineering. Without him it 
would never by any feature of identity have been dis¬ 
tinguishable from Industrial Chemistry. Thi& is his¬ 
tory that went beyond Columbia.” 

Dr. Butler writes; 

"I rejoice at the good news that Dr. Whitaker is to 
receive the Perkin medal. He certainly has earned 
it. He showed while with us marked initiative, adminis¬ 
trative capacity and single-minded devotion to science. 
He realized to the full the close interrelations between 
what is sometimes called pure science and what is some¬ 
times called applied science and he labored effeedvdy 
to promote and to develop these relations. So vigormis ' 
tras his wotic and so large his influence that a Depart* 
ment of Chemical Engineering was in fabt, even earliei . 
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. than in form, set off from the Department of Chemistry 
and put under his direction. We look upon him as one 
of our own and follow his career with pride and satis¬ 
faction.” . 

Combining Chemistry and Finance 

Dr. Whitaker had always maintained that the effec¬ 
tive teaching of chemical engineering required of the 
teacher close and continuing contacts with industry. In 
developing such contacts for himself, he soon established 
relations with those who stand within the circle of op¬ 
portunity. His executive ability, soundness of judg¬ 
ment and ftchnical attainments were quickly recog¬ 
nized. He gaine^ the confidence of capital and effected 
, that difficult synthesis which involves the combination 
of chemistry and finance. As a result, he was called in 
*1916 to become manager and in 1917 president of the 
Curtis Bay Chemical Co. and, following reorganizations, 
jmesident of the U. S. Industrial Chemical Co. and vice- 
president and director of the U. S. Industrial Alcohol 
Co. In this,latter capacity his position is, in one re¬ 
spect, undoubtedly anomalous. Most manufacturers 
strive to pass on to their customers the best they can 
produce. Whitaker turns out a product of surpassing 
purity, for which the demand is well-nigh universal, and 
he then deliberately, if not indeed maliciously, adds to it 
objectionable and insalubrious compounds which re¬ 
move it from our sphere of non-professional interest. 

The technical operations for which Whitaker is ulti¬ 
mately responsible in these two great companies are 
conducted on a scale of amazing magnitude. They af¬ 
ford convincing evidence of the fundamental importance 
of alcohol as an industrial raw material and justify the 
demand of our profe.ssion for less burdensome and 
more intelligent regulation of its industrial use. • 

The basic aftivity of these plants is, of course, the 
manufacture of alcohol from molasses, which in the 
sugar-producing countries was formerly thrown away 
in vast amounts. Obviously, however, when alcohol is 
made on the grand .scale fermentation byproducts, 
though of small i)ercentage value, assume a large signifi¬ 
cance. Here aldehydes, as well as alcohol, are utilized 
in vinegar m.aking, fusel oil is split into its component 
alcohols, the carbonic acid, carefully purified, is com¬ 
pressed in cylinders, sulphate of ammonia and potash 
are recovered from the distillery slop by evaporation in 
multiple effect and furnacing. 

The alcohol itself is marketed in many forms, each 
involving special operations. It may go out as tax- 
paid alcohol, 96 per cent or absolute, or as spirit dena¬ 
tured to meet the requirements of special in¬ 
dustries or uses. Much is converted to the 
familiar sdlid alcohol and such amounts to 
tincture of iodine as to require a separate 
plant for the purification of the element by 
steam-distillation. Many thousands of gallons 
of anhydrous alcohol are daily mixed with 
gasoline to produce the motor fuel Alcogas. 

To those who, like ourselves, have regarded 
absolute alcohol as a laboratory luxury and 
who are familiar with the refinements re¬ 
quired for its preparation, its production on 
this scale and at a cost permitting such use 
stands forth as a conspicuous technical 
achievement. . 

The range of Whitaker’s professional work 
is further demonstrated by the varied subject 
matter of the twenty-two patents granted Wm 
as sole or joint lireentor. Of these fourteen 


are in the former class. Among the inventions oovewfi 
are containers for fragile gas mantles and those fiw 
gases and volatile liquids; processes of gas manu¬ 
facture, distillation, pulping resinous woods, recover¬ 
ing catalysts, and making ethylene; apparatus of 
varied types and motor fuels. With 4t all he has 
found time to publish important papers to the numlw 
of twenty-five, dealing with such diversity of topics 
as the rare earths and their place in industry, water 
gas and oil gas, the war supply of nitrogen, the crack¬ 
ing of hydrocarbons, the carbonization of coal, and 
many others. 

Professional Appointments and Offices 

As members of the American Chemical Society, wo 
gratefully acknowledge our own signal indebtedness to 
Whitaker for his upbuilding of the Journal of Induatrial 
and Engineering Chemistfy and for the stimulus of his • 
editorials during the six years ending with 1916. If 
you would know Whitaker himself and his profeflsioiial 
and business attitude, go back to his famous oditwW 
of September, 1912, on "Fussy Administration.” If 
you are an executive, or if you hope to be one, it will 
give you something to think about. 

To the profession igenerally Whitaker has given gen¬ 
erously of his time and effort. In 1911 he served as 
chairman of the New York Section of the Society of 
Chemical Industry and in 1914 as president of the 
American Institute of Chemical Engineers. He was 
for several years a member of the latter’s committee 
on chemical engineering education and in December, 
1910, presented clean-cut, constructive suggestions In a 
paper on “The Training of Chemical Engineers.” From 
1916 to 1917 he was president of the Chemists’ Club, 
and that honorable office is no sinecure. While carry¬ 
ing his great responsibilities for the production of war 
materials at the plant of the U. S. Industrial Chemical 
Co. at Curtis Bay, he served for two years as advisor to 
the War Industries Board. 

Such, in brief outline and under dim illumination, is 
the career of the man whom we are proud to honor to¬ 
night. We award the Perkin Medal to him because he 
has shown himself to be a great constructive force in 
the field of applied chemistry, but it is his intensely 
human quality for which, after all, we value him most 
dearly. His corpuscular count is high. He knows men 
and handles them with consummate skill. He can call 
a spade a spade and if necessary, he can call it some¬ 
thing a whole lot worse. 
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O rganization for this or that purpose is a 

venerated topic for speech makers -especially 
efficiency experts and others with more or less 
amateur standiny. Organization for chemical develop¬ 
ment and production has been spared much of this lime¬ 
light, probably because of the new elements introduced 
and the greater difficulty in understanding the problem 
or even the language of chemical industry. 

Nevertheless the fact must be recognized that no 
program of chemical production can be carried through 
without an adequate organization, any more than me¬ 
chanical production can be accomplished without oper¬ 
ators, or railroad.s run without men. While research 
chemists and physicists are laying the foundation for 
products, processes and plants, it is incumbent upon 
somebody to develop, study and perfect, concurrently, 
a suitable organization to carry their research results 
through the various stages of development and finally 
to profitable production. Furthermore, organized effort 
is obviously more rapid, efficient and thorough than 
single handed work, and this applies to every step from 
research to sales. 

Accordingly, it seems appropriate, in spite of the 
overworked character of the subject of organization, to 
outline some of the methods which my associates and 
I apply to chemical development in order to arrive at 
the results which the committee of the Society of Chem¬ 
ical Industry has accepted as collectively justifying the 
great honor of the Perkin medal. 

Eight Elements of Organization 

Arthur Little once said “There is great danger in an 
organization chart^r-aomeone might mistake it for an 
organizatirm.” After this apt, if somewhat blunt, awak¬ 


ening,'we would not venture even to submit an organi¬ 
zation chart. For the purpo.ses of developing and co¬ 
ordinating the work of organization, the problems 
requiring individual treatment and timing may be ar¬ 
ranged under the following general heads; 

1. Ol)jective. 

1. Direction and Policy. 

;t. Research and Engineering. 

4. Construction. 

h. Operation. 

6. Office and Accounting. 

7. Sales and Promotion. 

8. General Seasoning. 

Time will not permit a detailed analysis of the meth¬ 
ods of development for each of those organization head¬ 
ings, but the system which we have followed may be 
illustrated by selected examples. 

The objective of an organization require^ the most 
careful analysis. This applies to ail organizations, 
whether old or new. What is it supposed to do and for 
where is it headed? Obviously the scope and extent 
of an organization should be adjusted to the facts de¬ 
veloped by .such an analysis. Overorganiiation seems 
to be the most general fault. We saw many c^ses dur¬ 
ing the war where there was so much organization that 
there was no one left to db the work. Frequently we 
still find organizations "all dressed up and no place 
to go.” 

The direction and policy of an organization for chem¬ 
ical production is obviously, on account of its basic 
position, the most important*element of the whole pro¬ 
gram. An organization without proper an^ carefuUy 
defined policy is like ship without a rudder. It may 
gyrate around without going anywhere.in partiralar, 
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or it msy, in close quarters, do a great deal of damage, 
both to itself and to its neighbors. Furthermore, a 
policy should be carefully worked out in the beginning 
and must “stay put.” Missteps in the formulation or 
execution of policy may be of little consequence at the 
time, but may at some future date loom up like a rock 
in the channel. In any project of development, there¬ 
fore, direction and policy deserve and must receive, 
far in advance, the most profound and intelligent con¬ 
sideration. 

Organizing Research 

Researclf and engineering are the logical prelimi¬ 
naries to the development of any new program of chemi¬ 
cal production, and we believe are equally necessary to 
improvement in the efficiency of established operations. 
Volumes have been written on the subject of organiza¬ 
tion for research. We claim no originality for the sys¬ 
tems which we have adopted, but take this occasion to 
record some typical schemes followed in our work, in 
the hope that they may serve as guides to others in 
what to do or what not to do according to their desires 
or tastes. 

The overhead set-up for research must be analyzed 
as a preliminary to any plan to develop a research or¬ 
ganization. The objective, interest and resources avail¬ 
able to the directors and executives are of primary 
importance in any research program. Their ability to 
understand the scope of our activities, their confidence 
in our abilities, their determination to see the thing 
through, and their capacity to stand disappointments, 
,are qualities which must be measured and will form the 
foundation on which the program may be built. In 
short, ambitious researchers must exercise care in the 
selection of their bosses. 

Many resejsrch projects are doomed to failure before 
they start, because of the lack of interest or under¬ 
standing on the part of the overhead. If research is to 
be a part of an organization at all, it is entitled to the 
full benefits of co-operative support of every man in 
that organization from overhead to office boy. Re- 
■search men are liable to be sensitive and sometimes 
temperamental. They respond to encouragement and 
wholehearted support, while on the other hand, a single 
knocker may wreck the works. 

Sympathotic Direction and Support 

The greater portion of our organized research effort 
has been with the Welsbach Co., Columbia Universit,v, 
the U. S. Industrial Alcohol Co. and the U. S. Industrial 
Chemical Co. The confidence and undivided support 
which we have received from the directors and officers 
of these ofganizations, and the mistakes they have stood 
for and paid for, form the basis on which we have been 
able to build recent organizations. 

We always see to it that officers and directors under¬ 
stand what ye are trying to do and how we are trying 
to do it. We discuss our projects and policies and 
prograifl with them. We do not even deny them the 
privilege of sharing our disappointments and under¬ 
standing our failures. We have received in return en¬ 
couragement, confidence, support. 

A president of a corporation or a chairman of a 
board who reads and understands the research reports, 
knows and follows the progress of the work of ewery 
chemist and engineer in \he organization, who cham¬ 
pions the BbDow who is down and encourages the fellow 
who is VIP, adUd' Hfho lnter{>rets these restdts and eondl- 


tions to his directors, may bea rarity in some protfinM 
for the develcrnment of chemical production, but in Ottt 
cases he has been the inspiration. We attribute these 
conditions to the care we have exercised in the sdMifcion 
and training of our bosses. They doubtless will as¬ 
cribe it to other reasons. 

Our research organizations consisf of personnel, 
equipment, problems. Diversifications of all three of 
these elements, within the scope of the project, is both 
necessary and desirable. 

Picking Men for Team Work 

We have no formula for the selection of the men. 
We do not believe any one can pick a winner every time 
from a group of available chemists. Our best guess, 
based on training, experience and temperament as dis¬ 
closed by the candidate, is given a trial in the organi¬ 
zation and the candidate i.s given reasonable time to 
adjust or eliminate hiqjself by a process of natural 
selection. Many chemists who think they are research 
men are not qualified either by training, ability or tem- 
peranjent to handle research problems. Yet those same 
men may be or may develop into excellent plant men. 
It likewise follows that many chemists who think they 
are qualified by nature to handle plant problems are 
essentially researcl* men. Some men are not fitted for 
either research, plant or sales and would probably do 
better in insurance or music. A man who is essentially 
a plant man is liable to be a nuisance in a research 
laboratory, and on the other hand, a man with re¬ 
search inclinations is a hazard to any production process. 

Diversification of training and experience among 
the members of a research organization is of the utmost 
value when the organization works as a group. While 
each investigator may have his particular problem, team 
work is a necessary element in order to achieve the 
greatest results. 

The man who is inclined or prefers to play a lope 
hand, who is selfish or secretive, is out of place in any 
organization. Individual effort is limited to the capac¬ 
ity of a single person, whereas the advantages of an 
organization should be capitalized by producing results 
which represent the combined effort and experience and 
knowledge of a number of men participating. Thus it 
is that many successful developments come from the 
laboratory for which it is difficult to award the credit 
to any individual. 

Equipment for industrial research is selected ac¬ 
cording to the number and scope of our problems, and 
the amount available is made or acquired in accordance 
with our needs and the progress of our work. A labors* 
toi> for the development of new processes and producti 
should contain all necessary physical and chemical ap¬ 
paratus for the investigation of each fundamental prin¬ 
ciple involved in the projects under study. Everj 
theory and fact contained in the literature and bearinf 
directly on the problem or related problems is mad< 
available to the investigator before work is actuallj 
undertaken. We regard this as much a part of oui 
research equipment as the apparatus and desks^ Mos' 
of these chemical and physical facts and theories havi 
to be checked and confirmed, and the laboratory equip 
ment should be ample to meet these requirements. 

Organizing the Experimental Unit 

As the pwults of the laboratory work are coinid#i*d 
checked, jotted anddipeusspd, plans are considered Id! 
an elahorctioa thaw pelndtiiaeB li^ a smut Iwpir* 
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tory apparatus. CDnflrniation of theories and reasoning 
at the laboratory desk and further consideration and 
discussion of results bring us to the point where co¬ 
operation is required between the chemists and the 
engineers. 

We believe that the place to start and finish a real 
chemical engint'ering problem is in the research labora¬ 
tory. For this reason our engineers work with and 
rank with our research chemists. Personal contact and 
discussion during the laboratory development, and close 
co-operation in the planning of a semi-commercial unit 
have avoided many misunder.standings and failures. 

Our experimental units have for their purpo.se much 
more than the checking of the laboratory results ob¬ 
tained by the research chemist. These units are scaled 
to a size that will permit of a continuous operation over 
a considerable period in order definitely to establish 
engineering data for use in the design of commercial 
units, and to determine capacity, quality of product and 
materials of construction. It must also produce a suffi¬ 
cient quantity of the product to enable it to be sold and 
finally to determine if it meets the supreme commercial 
test, that is, to sloy sold. 

We operate thesg experimental units from six months 
to two years, depending upon conditions, changes re- 
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quired, market tests, etc. During this period, the oper¬ 
ation is under the close observation of the research 
chemists who established the basic data for the proce.ss, 
the engineers who co-operated and designed, and if pos¬ 
sible, the mechanics who built the apparatus. Even 
the plant organization which may ultimately be ex¬ 
pected to erect and operate the commercial units, and 
the sales department which has to sell the product and 
make it stay sold, are kept in contact with the work. 

Incidental to this experimental operation, all ques¬ 
tions of quality, specifications, market requirements, 
containers and natural sales units are determined. 
The purchasing olfice becomes familiar with the prob¬ 
lems involved in locating, specifying and buying raw 
materials, the apparent hopelessness of the problem of 
costs and accounting in the cyieration becomes clarified 
for the auditors. And finall.v the clerks, stenographers 
and office^^boys add the new names to their vocabulary 
amj discuss the prospects of the new process with as¬ 
surance. 

Innumerable other elements such as I. C. C. regu¬ 
lations, insurance risk, workman hazards, keeping 
qualities, etc., are determined so that when commercial 
units are flnaliy undertaken, all of, the elements from 
design to sale of products are settled and behind us. 


Concentration on research problems, based on the 
needs and requirements of the organization and its 
policy for development, requires courage and persis¬ 
tence, but it must be regarded as necessary in industrial 
work. An industrial research laboratory has a dif¬ 
ferent objective from that of the academic institution. 
We endeavor to achieve constructive results within a 
limited field, and in a reasonable time, which aim at 
the building of a plant and the production of a product 
at a profit. The academic investigator, on the other 
hand, may choose his problem from the unlimited field 
and for the purjjose of making a contribution to science 
or of qualifying for a degree. The objective "of the indus¬ 
trial investigator is a process and a pjant to which he 
can point with the pride of achievement, whereas the 
objective of the academic investigator is a contribution 
to science and publications to which he can with equal* 
fairness point with the pride of authorship. The for¬ 
mer measures his success by the amount of factory 
noise and smoke his work creates, while the latter may 
modestly acknowledge the cheers of his peers, or may 
measure his success by the amount of printer’s ink he 
has caused to be consumed. 

The Beginnings at Baltimore 

Such a research organization as outlined was estab¬ 
lished in the fall of 1916 in the industrial outskirts of 
Baltimore. We selected as a building site a large 
potato patch and surrounded it with a high fence en¬ 
closing several acres. Here we developed what might 
be callqd a “re.search piant.” We are inflicted with 
neither neighbors nor architects. The lighting, heab 
ing, ventilation and drainage were planned by and for 
chemists with the result that we have an abundance of 
each. Architecturally, as may be observed from Fig. 1, 
the chemical laboratory is below par, but it is what it 
was built for. 

By the beginning of the year this plant was in full 
operation, manned by chemi.sts specially qualified by 
analytical, organic, physical or biochemical training, 
and brought together from Maine to California with a 
liberal allowance for intermediate points. The chemists 
were reinforced with engineers, assistants, mechanics 
and bottle washers. The specific problem placed before 
this organization was the development of uses of alcohol 
and the utilization of the byproducts of the alcohol 
industry. 

The work of the laboratory was soon interrupted by 
war problems and the entire time of the organization 
was devoted for over a year to the development and 
improvement of processes for the production of acetic 
acid, acetone, methyl acetate, ethylene and solvents for 
airplane dopes. The acetone process, which at one time 
supplied 60 per cent of the war requirements for ace¬ 
tone, WHS discontinued at the signing of the armistice. 
Methyl acetate and solvents for airplane dopes were 
no longer in demand and the process for the direct pro¬ 
duction of acetic acid was abandoned in‘favor of the 
byproduct acid. Ethylene ha.s since achieved izonsider- 
able commercial development as a gas for cutting and 
welding and as a standard chemical. 

Thus at the end of 1918 we were like many other 
research organizations—going strong, but not in the 
right direction. 

While the surveyors were staking out the site for 
the laboratory, a competent group of chemists were 
building up our equipment on the “state''of the art!* 
Every literature or patent reference, directly or in¬ 
directly related to our inoblans, in every country and 
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language waa studied, translated if necessary, ab¬ 
stracted, classified, indexed and made available to the 
laboratory staff* This file now includes over forty 
thousand references kept strictly up to date. These 
searchers are in constant contact with the laboratory, 
supplying them with advance information, helping over 
the humps and bringing up the rear on patents. The 
department has since been expanded into a general in¬ 
formation service for the entire business, including 
contemporary progress, commercial development, statis¬ 
tics, foreign relations, etc. 

Qualifications of the Good Operator 

Good operating chemists and engineers are in a class 
by themselves. Patience, caution and conservatism are 
not natural to a chemist who has been trained to 
visualize the invisible, to theorize and experiment. Too 
much imagination and inventiveness are qualities which 
if applied to a production operation will eventually 
wreck it. We prefer men who are hard headed, poker 
faced, unimaginative citizens, possessed of an obseasion 
to make the wheels go round. 

A good operating man will study every detail of his 
operation with a view to increasing its efficiency and 
output. This includes the efficiency and dependability 
of his operators. Each man, woman or boy in his sub¬ 
units is studied to determine his or her fitne.sa for the 
job. They must be made to fit the job or the job made 
to fit them. This leaves no room on the inside for 
misfits. 

The ijperating chemi.st’s problems are producti 9 n, in- 
ces.sant production, quality and costs, including the 
•costs of his losses of equipment, materials and time. 
If he has a burning desire to investigate something 
about a going process, let him take his problem to the 
research laboratory and keep it there till he gets the 
answer. Let him remember that the busines.s of the 
plant is to produce and the business of the research 
laboratory is to experiment and develop, but that it 
Lakes a wiser man than he is to make the two function 
together and avoid the clutches of the sherilT. 

Plant and Office Personnel 

Plant offices are often neglected in spite of the fact 
thirt they arc capable of being made one of the mo.st 
necessary and important elements in a plant organiza¬ 
tion. They should be the connecting link between all 
internal units of the organization and between the 
organization as a whole and the public. Some office 
organizations, if allowed to drift, seem to have a genius 
for developing a high nuisance value and getting them¬ 
selves disliked both inside and outside the plant. The 
exercise of »little common sense and some of the same 
care on the office personnel and its functions as that 
used on the development of re.search or operation will 
make an office staff what it should be—the pivotal point 
around which the whole finished organization will 
smoothly and noiselessly rotate. We believe that ac¬ 
countants,* in addition to holding post-mortems on past 
performances, should supply live figures and facts de¬ 
signed to assist, direct and control going operations; 
that their costs need not be a blind assemblage of 
figures, but that they should reflect a working knowl¬ 
edge of the operation and what the coats ought to be— 
at least enough knowledge to enable them to get the 
decimal point in the right‘place. This policy means 
that the ofiloe beeomek a working part of oUr research 
engineering construction operating organisation and 


not the "^rt hour aristocrats” of the plant. Ordora. 
billing and correspondence come in for their share ©f 
systematic attention and the “foreign relations" of 
the organization are handled with a minimum of “alibi 
building" and "buck passing.” 

Purchasing agents, in addition to their usual prerog¬ 
atives of browbeating salesmen, are expected to func¬ 
tion as advance agents for research and engineering, 
to know the stocks of materials ahd supplies in the 
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l)laiit and to anticipate balance and look forward. Their 
job doc.s not end with writing an order and dropping 
it in the mail, but they are expected to know when and 
where the goods will be delivered, see to it that they 
are delivered, that the stuff delivered is what was pur¬ 
chased and, more important, what it wanted, and finally, 
to see that the man who wants the stuff knows it is ill 
and where it is to be found. This may look like a big 
contract, but it can be done and is being done wherever 
purchasing offices function according to our plan. 

Having achieved the development of new products 
and processes and reached the point of production, the 
largest problem of all is sales. Unless proper atten¬ 
tion has been given to the development of sales, which 
includes the promotion and introduction of the prod¬ 
ucts to the trade, disaster awaits a budding chemical 
industry. 

Sales development is a long and tedious process. It 
takes time and talent for a new producer to butt into 
an old market and it takes more time and more talent 
to introduce new products. New products must be 
guided through the introductory stages by the research 
laboratory and especially by those men most responsible 
for the development. This knowledge and paternal in¬ 
terest must be capitalized in order to furnish salesmen, 
even those with technical training, with the proper sales 
points and the necessary enthusiasm. 

The Seasoning Process 

General seasoning of a new organization is the most 
elusive and, therefore, the most interesting problem 
of them all. It has many discouraging and some mys¬ 
terious features. Experience and patient hammering 
seems to be the solution if one can live through it. 
General plant sense, mechanical horse sense, legal lia¬ 
bilities as applied to purchase, sales and employment 
contracts, insurance, fire risks, employees, risks and 
safeguards, do not fall within the trai^ng and expel*!- 
eni» of tim yonht plant dieaUat or engineer, y«t it la 
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incumbent upon the organization as a whole to under- 
. stand and handle these and many similar iiroblems. 

The element of mystery is inv!)lved in such things 
as running a suction pipe SO ft, into a well, trying to 
push a loaded conveyor iielt, installation of pipe sizes 
which add 100 per cent to 200 per cent of friction load 
to the normal head load of a pump, connecting eperating 
units directly to underground sewers, omitting safety 
valves from steam jacketed eejuipment and trusting 
labor to function 100 per cent perfect. To the seasoned 
factory man, such things are harA to account for. What¬ 
ever may be the cause of these appai-ent lapses, con¬ 
tinued hammering,- an occasional steam roller and fre¬ 
quently some sad experiences seem slowly to wear do-wn 
the list. In time men will learn to apply their physics, 
to think things through, to develop the “high points’’ in 
supervision so as to “Just happen around" a1 a critical 
time, and finally to leave nothing to chance—to hold 
your aces at all times. No organization will ever be 
free from seasoning problems .so long as we have the, 
human element to deal with, but the "rale of freciiumcy" 
may lie used as a measure of perfection. 

Ethyl Acetate 

An Example op Organized I’hodih -i ion 

The foregoing general outline of tlie methods followed 
in organizing and preparing for chemical production 
would seem to require a specilic illustration to show 
how the machinery works. This is proiialily be.st fur¬ 
nished by selecting a few steps followed in the develop- 
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ment of our process for the continuous production of 
anhydrous, chemically pure, ethyl acetate directly from 
dilute solutions of acetic acid and alcohol. 

The production of ethyl acetate is not new and the 
literature is full of descriptions of the methods by 
which it is produced. All of these methods are based 
upon the theory that high concentration is required to 
bring about esterification and that in addition to the 
high concentration, a dehydrating agent, such as sul¬ 
phuric acid, is necessary. The usual process, as you 
will recall, is the addition of high proof alcohol and 
sulphuric acid to dry calcium acetate, usually followed 
by prolonged refiuxing of the mixture. Finally the 
ethyl acetate formed in the reaction, together with 
alcohol and acetic acid, is allowed to distill over and 



is sub.sequenlly neutralized and refined by further dis¬ 
tillation. 

Our problem was to work large volumes of dilute 
acetic acid varying in concentration up to 16 per cent. 
Old standardized methods and materials were not avail¬ 
able to us. Some new light had to be thrown on the 
chemistry of esterification and the properties of the 
products of these reactions. 

Following the usual re.search practice and our abun¬ 
dant references to the state of the art, we made a few 
cut-and-try experiments on esterification. We played a 
few “hunches” as it were. These, as usual, resulted in 
nothing except to exert a sort of gyroscopic effect 
and to steady the boat. . We determined, therefore, to 
make a basic study of the reactions between alcohol and 
acetic acid. This study included a careful investigation 
of the rates of reaction between alcohol and acid, equi¬ 
librium conditions, concentration of catalyzers, and 
various ratios of acetic acid and alcohol. Months were 
required to complete these'investigations, but the facts 
once established presented an entirely new -view of the 
problem, saved rntmths of time in mistakes, or per¬ 
haps avoided final fafiure. 
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New Data on Alcohol-Acetic Acid Reaction 

. The results of these observations were carefully plot¬ 
ted and the following definite conclusions drawn from 
the facts disclosed: 

(1) That there is a very definite reaction between acetic 
acid and alcohol in dilute solutions. 

(2) That sulphuric acid in very low concentrations is 
an excellent and effective catalyzer for this ester¬ 
ification reaction. 

(8) That the rate of reaction is comparatively high and 
i.s materially influenced by the coruentration of the 
catalyzer. 

(4) That the reaction is in general more than half 
completed in the first thirt.v minutes and has 
reached«equilibrium in 150 minutes. 

(ft) That the equilibrium percentage of acid e.sterified 
for all conditions under consideration is determined 
solely by the concentration of the alcohol in the 
reacting mixture. 

• (11) That the old ideas, involving high concentrutioii of 
the reacting materials, a dehydrator, refluxing, 
etc., in the ethyl acetate reaction, are a joke. 

It i.s also an easy matter to draw some important 
deductions from the facta disclosed in these cases; 

(1) That if the ester can be removed from the reacting 
mixture at the rate formed, without disturbing bi 
a material extent the established conditions, it 
would he possible copipletcly to exhaust the acetic 
acid in the form of e.ster. 

(2) That having exhausted the acetic acid from the 
reacting mixture in the form of ester, the alcohol 
could be recovered by the usual exhausting process 
and the water residue, having no value, thrown 
away. 

I 'i) That, assuming the physical facts would permit the 
removal of the ester from the reacting mixture 
without altering the conditions favoring the jeac 
^ tion, the operation could he earned on as a batch or 
as a continuous process. 

The answer io the one open question brought out by 
the second deduction is found in the property of ethyl 
acetate to forirw constant boiling mixtures, as might be 
expected from its kinship to ethyl alcohol—an old of¬ 
fender in this respect. Little note is taken of these 
constant boiling mixtures in the literature on ethyl 
acetate iirocesses, but Table I will show their impor¬ 
tance to our line of reasoning. 

TAlll.K I CONSTANT litjl1,1 .N'(i MlXTIIKE.s OP 
KTHII, ACETATlil—AIA'Onol^ WATEIl 

Hollins I'olnt Kstt r Alcolml Wiitci 
“'oinpont utH Dfp. r IKT I'fnt ix r 

EHtor. Alrolitt!, WaltM- ...70 :{ 9 (i 7X 

E.sUm . WfUt'i- . . 70 fi 9M 8 « 

E.st.1, .Mfohol. 71 (>9 J SO « 

E-sui . ..77 li HM) 0 


All of the curve deductions (see Figs. 3, 4 and 5), 
including the use of the properties of the constant 
boiling mixtures, and the relations of these to the 
.solubility mixtures, were promptly put to the test of 
laboratory apparatus and confirmed. 

\Ve then turned to the design of a large .scale experi¬ 
mental unit, utilizing some war equipment which was 
delivered months after the armistice, and junk. It had 
many misfit dlements which did not meet even the cal¬ 
culated requirements of the basic data. It was far from 
mechanically perfect, and it leaked. 

The Semi-commercial Unit 

Nevertheless, this experimental unit served a very 
valuable purpose. It operated for several months and 
produced a product at a profit. It gave the engineers 
an opportunity to study the materials of construction, 
and the design. It gave the chemists a chance to find 
out some things about continuous operations of this 


character, which they had not heretofore known, for 
example: They expected to produce ester of high qual¬ 
ity and free from aldehydes. They were unsuccessful 
in this until they discovered that a small amount of 
aldehyde was formed in the operation and carried into 
the finished product. The experimental unit gave op¬ 
portunity to introduce a minor change which resulted 
in the accumulation of the aldehyde and* its complete 
.separation from the final product. 

The experimental apparatus had a capacity of 300 to 
400 gallons per day and was operated on a 24-hr. basis 
continuously for months at a time. During this period, 
the engineers had every opportunity to study the per¬ 
formance of the apparatus and to design a new machine 
embodying the ideal requirements as developed in the 
original investigations, and at the same time meeting 
the operating requirements as developed in the large 
scale experimental apparatus. In the meatnime, the 
market te.st showeik the product of this process to be 
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exceptionally good. There was no difficulty in selling 
it or making it stay sold, and the demand for larger 
production was constantly increasing. We had reached 
this point in our work when one of our former 
associates, for who.se opinions we had the greatest 
respect, but who had not kept up to date, on our work, 
advised us that in his opinion we were “trying to drive 
a pile, a railroad spike and a tack with the same 
hammer in one operation.” 

The large scale designs were finally completed, put 
in the shops, erected and put into operation. (Fig. 6 
shows plant.) This machine was kept under continuous 
observation by the re.search laboratory and the engi¬ 
neers for a period of over a year; daily reports in the 
form of operating logs were kept, not only for the 
guidance of the plant operating men, but also for the 
research chemists and engineers. These reports formed 
the basis of a subsequent complete re-analysis of the 
process and plant by the research laboratory for the 
purpose of establishing all facts and data ftiat had 
developed in subsequent construction and operation, 
with a view to improving the design, materials of con- 
.“.truction, operating features, etc. 

The changes found necessary as a result of this 
re-investigation were very minor, and a second unit is 
now ready for operation which is almost an exact dupli¬ 
cate of the first. The monthly production of anhydrous 
chemically pure ethyl acetate by the continuous esterifi¬ 
cation of dilute acetic acid by this process is now over 
160,000 gallons. 
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Research Bureau Laboratory 
Standard Steel Car Co. 

By Richard Rimbach 

HE ReHearch Bureau Lafxiratory, IdcateiJ on the 
ground floor of the recently completed tlafeteria 
Building at thj‘ plant at Butler, I’a., enihodies .some of 
the btiHt features of a numhrr of laboj-atoriea visited 
by the metallurKist. Much (jf the appai-atus, furniture 
and other equipment was specially constructed to his 
designa and specifications. In most cases this eipiip' 
ment was built in our own shops. 

The laboratory has five units: A physical testing 
laboratory, a heat-treating laboratory, an experimental 
machine shop, a metallographic laboratory and a chem¬ 
ical laboratory. The disiaisition and character of the 
equipment as planned and installed insure the exicu- 
tion of all work with due economy pi time and elToi!, 
The physical testing laboratory, the heat-ticating 
laboratory and the machine 1,hop ware combined, be- 
eau.se this arrangement promises facility of operation. 

The ph.vsical laboralory is equippeil for idl kinds of 
physical tests. It contains th<“ following (esting 
machines: A ;i0l),000-ft. automatic and autographic 
universal testing hiachine; a (iO.fidO-in.-lb. automatic 
and autographic torsion machine; q cold bend machine: 
a repeated imiiacl machine; a vibratory machine: a 
slip abrasion machine; a l2()-ft.-lb. combined impaect 
tension and canlilevei’ notched bar bar-testing machine. 
The heat-treating equipment is modern in every 
respect. The arrangement is excellent for i-esearch 
work, such as case-hardening and other heat-treating 
experiments. The equipnuuit eousisls of two electric 
muffle furnaces and an electric carbon resisiauce higli- 
speed furnace. A liigh-resislauce double-scale wall 
mounting indicating pyrometer with .in eight-point 
switch is used tor reading ihe temperatones of the fur¬ 
naces. Th( quenching is done in foui tanks, each 
2x2x25 ft. Two of the tanks are lor oil. one for brine 
and the other for w'ali'C. These are provided with wire 
baskets so that the specimens iiia,\ be dnippui as soon 
as they have been quenched. Water, air and steam jets 
are also arranged for hardiming. hood for taking 
away the fumes and heal is over all furnaces A Briiiell 
machine is used for clu'cking the heat-treatments, as is 
also a .scleroscope. 

The machine shop is equipped with Ihe machines 
neees.sary for tin sampling and preparation id' tests for 
physical testing, chemical and microsconic aiial\sis 

MKTAI.I.OCKAI'HIC ANUl (TlK.MICAl 1 .AIIOKATOKlh S 

The inetallogriqihic laboratory also .serves as the bal 
ance room. It is equipped with thoroughly up-to-date 
apparatus, including an opHcal bench. The microscop" 
is an important le.iture of tlu modi'rn laboratory and 
no pains lune been spared to make this one complete 
in every respect. The optical bench is niouuted on a 
stand of drawers in which the photographic plates are 
filed. Experiments in pyrometry can be carried on in 
this room. For this purjio.se atvork bench runs along one 
wall. The critical point machine is set up at one end of 
this work iMmch. The balance table is placed so as to lie 
most convenient to the adjoining chemical laboratory. 

The chemical lalxiratory hB.s the equipment of a first- 
class analytical laboratory. The work tables are com¬ 
posed of alberene stone mounted on drawer and 
cupboard units. A hood unit 12 ft. long and 3 ft. wide 
is provided, the working table of which is covered with 


alberene stone. The hoods have not only the customary 
upper draft into the stack but also a lower draft. This 
draft is sufficient to pul! out heavy fumes, which 
otherwise get into the room. It is supplied by an acid 
fume-resistant exhaust blower. The hood unit is 
divided into four compartments. One compartment is 
u.sed for sulphur determination apparatus, one for 
phosphorus, one for dissolving samples and the last for 
te.sting fuels, oils and gases. Nearly all hot acid solu¬ 
tions are cooled under the hoods, and in a large measure 
the atmosphere of the laboratory is quite free from acid 
fumes. A large cabinet is placed at one end of the 
laboratory, for storing chemicals and glassware which 
are not used daily. 

A shower hath head is placed in the-chemical labora¬ 
tory for extinguishing burning clothing or for diluting 
corrosive liquid splashes. It is provided with a chain' 
fastened to a quarter turn valve so that the water may 
be releasexi without difficulty in lime of accidents. No 
drain is provided in the floor, as the use of this shower 
slimild be infrequent. 

The service is piped above the tables and 'in the hood.s. 
The tables and hoods are provided with numerous elec¬ 
tric power plug.s for the operation of motor.s, ovens and 
the like. The piping system comiirises drains, oxygen, 
hot and cold water, compres.sed air, vacuum, gas, dis¬ 
tilled water and high- and low-pressure steam. The 
pipes and fitling.s are painted with distinctive colors 
denoting their use, which makes it an ea.sy matter to 
locale trouble. The color scheme u.sed is given below: 
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The vacuum is furnished bv a .small vacuum pump, 
which starts and stops automat ic.’diy. 

There i.s al.-’o a storeroom for heavy chemicals, appa¬ 
ratus and miscellaneous supplies This storeroom has 
a card syslimi which is kept up to date, making it pos¬ 
sible to tell Ihe amount of nudei-ial on hand at any 
time. 


New Uses for drain Sorghums 

The grain sorghums, a comparatively new ci'op in 
the United States raised largely only for the feeding of 
farm animals, are now being u.sed in increasing quanti¬ 
ties for human food and various indinstrial purpose.s. 
accoiding to the United States Department of Agricul¬ 
ture, and are leceiving attention from the manufac¬ 
turers of alcohol and starch. Feterita and milo, which 
(ontain on an average 65 per cent of starch, seem to 
be especiall.i- suitable as raw material fo.- the manu¬ 
facture of high-grade starch by commercial processes. 

The results of a study on Ihe physical character¬ 
istics and the chemical composition of milo and feterita 
have just been published in Department Bulletin 1129, 
by George L. Bidwsll, la'slie E. Bopst, and John D. 
Bowling. Bureau of Chemistry. This study was made 
to provide a basis for the utilization of grain sorghums 
in the manufacture of starch and feeding stuffs, and 
to furnish data fOr engineers who may be called upon 
to design machinery for milling, all of which data are 
included in this bulletin. 



Effect of Temperature 
On the Mechanical and Microscopic 
Properties of Steel 

By Georgs C. Priester and Oscar E. Harder 

AHJ^lstant Professor Matheniatii .s and 'Medmnlcs, and AhkchIhIi 
I’ rofessor M<danoRrMph>. I’niveralty of Mlnnoaotn. 


Properties of a Low-Carbon Sted 
in the Blue Heat RanKe Are In¬ 
herent to That Temperature and 
Are Not Duplicated When Same 
Metal Is Tested at Room Tem¬ 
perature After a CorfespondiiiK 
Temperintr 


T his inveatiKation waa instituted early in 1920, 
and had for its purpo.se a study of the mechanical 
properties of steels at elevated t(‘niperatures, the 
properties of these same ateel.s at ordinary tcmpei'ature 
after havini; been heated to various drawing temper¬ 
atures. and, finally, the correlation, in so far as possible, 
'hf these properties with the mierostruelure of the steels. 

Previous Investigations 

Recently published investigations on this suhieet 
include those by F'rench,' MaePherran,’ Spooner' and 
D'Arcambal,'* F'rench first investigated boiler plate of 
firebox and marine grades with carlam contents of 0.19 
:ind 0.25 per cent respectively. 

As a means of comparing these results Table 1 lias 
lieen prepared. In it a ratio has been figured between 
the properties of these steels at room temperature and 
at that temperature which showed the maximum tensile 
strength. Some calculations are only approximate, 
la'caiise the values had to be taken from the putilished 
curves.* . 
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it will lie oilserved that tile present authors have 
obtained a lower ratio for the tensile strength. Iiut 
iiigher ratios for the other value.s. This can prolialily 
he attributed to the different heat-treatment.s, sinie ve 
have te.sted the steel at room temperature in the hard¬ 
ened conditions, whereas other investigators tiave used 
annealed or drawn steels for their te.sts at room (em- 
perature. 

Scope oe the Investigation 

The present investigation has included the following: 

I leveiopment* of apparatus for determining the mechan¬ 
ical properties of steel at elevated temperatures; tests 
on 'liardeiied 0.16 per cent carlion steel to determine 
'he maximum stress, proportional limit, yield point, 
I'eduetioii of asea, and elongation at temperatures from 
2o to 600 deg. C.; determination of these same prop- 
__ ■ 

'■'Ti liallo I’ropcrtlcB of Holler I'lnle lit Eluviited TamiieraUlre.s. " 
Minmu <f Mrt.. Kobruar>. 192(1, No'lSS, See. IG. Also In Chr.m 
>1 Mit., 1922, vol. 26. p. 1207 DIwu.'islon of Macl’herran's paiuir 
('omparatlve Ti'sts of Steela at UlBh Tempei iiture.-, ’ Pioc . 
' S.T.M.. vol 21. pp. 861-3 (1921 ). 

"Comparatlvo To»t« of Steels at High Taniparaturca," Proc.. 
A S.T.M., vol. 21. pp. 852-860 (1921). Alao In Cham. i6 Met., 
1921, vol. 2t, pp. 1153-55. 

’riiacuasion of MaePherran's paper, (liid., pp. 868-8. 

*Septeinbar meeting American Society for Steel Treating (1921) 
I'lii-.-p results apply to tool steels, rather than material of low- 
-erhon content 
'■licm. Met.. Jan. n, ItU. 


erties on specimens which had been hardened, drawn 
at various temperatures from 100 to 600 deg. C. and 
tested at ordinary temperature; and. the impact prop¬ 
erties of specimens tested at ordinary temperature 
after hardening and subsequently drawing at various 
lempto'atures. There is also included the Brinell and 
■seleroseope hardness values on the drawn specimens and 
the mieroseopic exajnination. 

Hot-rolled steel i'-in. diameter was used of the follow¬ 
ing chemical compositioiiT (! 0.16, Mu 0.46. S 0.034, 
I’ 0.009. All specimens were annealed after machining 
and liefore hardening in order lo give a uniform 
strueture. The various heat-lreatmeiits are discussed 
under the particular lest to which they apply. 

Tests at Elevated Temperatures 

• 

ill order to make teats at elevated temperatures, a 
special apparatus waa developed, a sketch of which is 
shown in F’ig. 1. The temperature of the specimen 
was measured liy a carefully calibrated thermocouple, 
the hot .junetion of which was clamped in contact with 
the lower shoulder of the specimen. The specimen was 
gradually heated to the desired temjierature by means 
of the electric furnace and waa held at that temperature 
for ,30 minutes to establish thermal eiiuilihrium. Under 
these conditions it is believed that any heat changes 
which took place during the testing of the specimen 
are negligiiile. It is ladieved that there can be no 
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tlGcHtion uhout Iht* ui'curiicy of tho tomporature moas- 
urcmeiitH for Ihoae lesls. 

It will be oivserveti from the fiKiirc that the extenaioti 
waa measured by means of two Ames dials on opposite 
sides of the speeimen. The eharacler of the stress- 
strain di«t;ram and iiieidentally the care with which 
this work has Ixam done are shown in two typical curves 
in Fitf. 2. The specimen used in niakiiiK tests at elevated 
temperatures is also shown in Fiif. 1. The extensions, 
as nn‘asured, doubtless are for a tonv;er v;ajr(‘ leiiprth 
than 2 in., but this condition would only change the 
slope of the stress-strain curve, this making it impos¬ 
sible to calculate accurately the modulus of elasticity, 
but would not atfect an,v ot the data herein reported. 

Data in Table II show the results of the tests made 
on this steel at temperatures from 20 to GOO deg. ('. 
The heat-treatments which tht‘se steels ri'ceived Iwfore 
testing should la- noted,' because some investigators 
have tested steels without any heat-treatment, and 
usually they ha\'e annealed or drawn the at)ecimen at 
a temperature above that at which it was to be tested 
before heating il for the toSt. at elevated temperature. 
Our steel had been given an anneal and then hardened 
liefore heating tor the test at elevated lemeprature. 
If had not b«'en drawn before testing. This probably 
accounts for the fact that maximum stress, yield point 

‘The tent plisies wvio mnchliu j, IichO iI to 910 deg. 0.. hold for 
I hour, coolod slowly In the furnace, reheated to 910 deg C 
held for 30 minutes, then guenclied In Ire water. Tho spectmens 
wore then placed In a testing machine as shown in Fig. f, heated 
to the tomperaturo shown, held ot tlmt temperature 1 hour and 
tested at that temperature. 


TABLE II -EFFEfT OF TEMPEHATlTilO ON THE MICCHANICAL 
PROPEHTIES OF STEEL 
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or proportional limit never exceeds the values obtained 
at ordinary temperature. However, there is a well- 
marked maximum in these curves clearly shown in 
Fig. .T which is in good agreement with results found 
ill previous investigations. The character of the 
fracture of these lest specimens .seems to be rather 
significant and these fractures are shown arranged in 
order of the increase in temperature from left to right 
in Fig. 4. The marked decrease in the maximum stress, 
yield point and proportional limit begins at about 350 
deg. and this seems to he in general agreement with 
the breakdown in the microstruclure (Figs. 6 to 13.) 

(iUENCHEI) AND TEMPERED STEELS 
Siiecimeiis ii.sed for testing this steel after tempering 
correspond to the A.S.T.M. standard. Heat-treatment 
of the machined bar consisted in annealing 1 hour at 
hlO rlcg. (’., furnace cooling: hardening in ice“ water 
after 30 miiiiiles’ soaking al !)I0 deg. C., then heating 
to the variou.“ drawing temperatures, holding at that 
lemperature for i hour and then cooling in air to room 
temperature, llesults of these tests are shown in Fig. 5. 



FIO. 3—MECHANICAL PROPERTIES OF QUENCHED 0.16 C. 
STEEL AT HIGH TEMPERATURES 
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I l-'KACTl'i(K OK Sl’UCKMKNS Ilu 7 '>KEN AT lUdll 
■PEMKEKATKltK (AUOI’T HALF SI/.IO) 


The niechaniejil properties—maximum stress, yield 
point, pro|K)i-tional limit, reduction of area and (donpa- 
tion - are approximatcdv straipht line functions of the 
drawinp temperature. There aic- no maximum and 
minimum points which result from the steel havinp 
been drawn at UOO dep. C. Thi.s leads to the conclusion 
that the maxima and minima observed when the tests 
are made at elevated temperatures are due to the tem¬ 
perature at which the tests are made and not to the 
fact lhat the steel has been drawn at certain tem¬ 
peratures. 

Impact ib'i/aTtiV.s —The im|)act te.st data are shown 
in Table III. Tensile test specimens were turned down 
to 0.2P>f) in ili^imeter tHdween page marks; the specimen 
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wa.s 4 in. long and the fk-in. shoulders at each end were 
threaded ^ear up to the fillet. The results are erratic, 
but seem to indicate that the impact tensile, reduction 
of area and elongation show a minimum after a draw 
at 160 deg. C. There is then an increase in these 
[iroperties i*p to about 500 deg. C. with po.ssibly a 
little falling off after a draw at 600 deg. C. 

Notched bar tests show a gradual increase with the 
increase in drawing temperature. The test pieces were 
notched before hardening (which is not the usual 
practice). They were 10 mm. square, 56 mm. long, 
notched at the center half way through. The notch was 
1 mm. wide and had a round bottom. 

BrineU and Scleroscope Hardness — Brinell and 
scleroscope hardness tests were made on the specimens 
which had been tested at elevated temperatures for 
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their tensile properties. They had not only been drawn 
at the various temperatures shown but had also been 
stressed in tension at those temperatures. The data 
from the hardness tests are given in Table IV and 
are .shown graphically in Fig. 6. The results are aver¬ 
ages of at least five tests on the individual specimen. 
The effects of drawing temperatures on these values 
are in general agreement with the effects on the tensile 
prn])erties of these spetimens at high temperatures 
(shown in Fig. H) rather than when tested in tension 
after a draw. However, there jire observed peaks in 
the curves for the Hrinell and scleroscope hardness 
curves at draws of 200 and 350 deg. C. respectively. 
No explanation is offered lor this phenomenon. 



KIG. S—rBOPERTIBS OF QUENCHED AND TEMPEBED 
0.16 C. STEEL 
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\lirraKCiipir Exiimiiitiluiii -Mk'rusi'dpic cxaiuin.-it khis 
(if th(! .six-cimi'Ms which had liccn drawn al vannns 
tcmpcratun'H shew first, of all that th(' hardened spec¬ 
imens still rontained some free ferrite and are re¬ 
produced in Fiifs. (> to 14 inciusive. The anionnt and 
distribution of ferrite seems to be fairl\ uniform in 
the dilTerent specimens. There is an indiealion of a 
breakdown in the hardened ureas at the iiitflier draw', 
particularly at 400 to 000 dejf- <'• It is ditlicnll to get 
satisfactory etches on hardened steel of this low carbon 
content. 

Conclusions 

(1) Plain carlKin sti'el eontainiiiK 0.1(1 per cent car¬ 
bon, when tested at temperatures rnnginir from 20 to 
600 deg, C., shows a maximum in the maximum stress. 


yield point ami proportional limit curves at about 300 
(leg. C.; however, these values do not exe(»ed the corre¬ 
sponding values at 20 deg. C. It shows a minimum in 
the reduction of area curve at approximately this same 
temperature, with a Ic.ss pronounced minimum in the 
elongation curve. 

(2) These changes in the physical properties are due 
to the temperature at which the test is made and are 
not the result of the steel having been drawn or tem¬ 
pered at a certain temperature. This is shown by the 
fact that when this steel is draw'ii, then cooled to ordi¬ 
nary temperature and tested, there is no maximum 
or minimum observed in the curves. 

(,3) Aliove aliout 300 deg. C. the minimum stress, 
yield point and proportional limit decrease almost as 
a straight line function of the temperature at which 
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the test is made, and the effect on the maximum stress 
is the most pronounced. There is a corresponding in- 
creii.se in the reduction of area and elongation, but the 
elongation is approximately constant above 400 deg. C. 

(4) The impact toughness increases with the draw¬ 
ing temperature and appears to be nearly a straight 
line function of the drawing temperature. 

The results of the impact tensile tests show a slight 
decrease in the tensile strength, reduction of area and 
elongation for specimens drawn at 100 deg. C. At 
higher drawing temperatures these values increase with 
increase in the drawing temperature. 

i')) Microscopic examination .shows changes in the 
microstructure which correspond to the changes in the 
mechanical properties at the higher temperatures (400 
\o 600 deg. C.), but do not seem to throw any light or. 
maximum and minimum points in the curves for tests 
at ,'!()() deg. C. 

Recent Work on the Separation of Isotopes" 

HE SEPARATION of isotope.s is of timel.v intere.st, 
inasmuch as Dr. A.ston and Professor Soddy have 
just been awarded the Nobel prize for their work in 
this connection. It was Soddy who gave the name to 
isotopes and who began his work in 1914. Aston's 
work is later, and has to do with those of common 
elements. 

It would be as difficult to answer the (jueslion “what 
IS an isotope?” as it would be to expound the problem 
“whatsis a scissor?” or “what is a trou.ser?” They are 
indeed atomic twins, triplets, quadruplets and even 
sextuplets and octuplets. Isotopes of an element hav«‘ 
substantially all properties in common excejtt atomic 
weight. Isotopes of chlorine have, for example, masses 
respectively of* 35 and 37. Six have been found of 
mercury and eight of tin. On the other hand, oxygen 
nitrogen, carbon and hydrogen appear to be homogene¬ 
ous, and have only one atomic weight; to be, theretore, 
witiiout isotopes. 

The whole thing is revolutionary, in that it attacks 
the chemist in his most .sensitive spot, where his most 
painstaking work has been carried on—his table of 
atomic weights. It makes his meticulous fractious mere 
averages of mixtures of isotopes of which the mass of 
each is indicated by a whole number. On the other 
hand, it connects up and coincides in a remarkable man¬ 
ner with the Lewis-Langmuir theory of atomic and 
molecular structures. Aston’s deductions, like Lang¬ 
muir’s, may be wrong, but it is hard to deny them in 
the face of such an overwhelming flood of coincidences 
.IS is found in support of them. 

Aston’s Process of Separation 

The Aston method of procedure consists, first in 
obtaining the positive rays of a given material by the 
adoption of a modification of Sir J. J. Thomson’s 
method of positive ray analysis. The material is first 
ionized by X-rays and passed through a fine slit, giving 
a narrow ribbon of rays. These are then passed be¬ 
tween positive and negative poles which deflect the 
positive rays in the direction of the negative pole. 
Passing now through a diaphragm the positive rays are 
again deflected by a magnet, so that they strike a 
|)hotographic plate. If, then, all rays have the same 
mass they should strike the plate at the same spot. 
Aston’s experiments show this to be the case with ele- 

MiAaumA of a Ulk by Dr. James Kendall, of ColumUa Unl- 
' i rsity, before tha Now Tork Section of the American Chemteal 
.'^oi-lety Dec. 8, 1822. 


ments which have atomic masses of whole numbers 
based on oxygen as 16. An oxygen gives only a single 
mark. Those having fractional atomic weights give 
more than one line, as, for instance, chlorine which 
gives one line at exactly 35 and another at 37, the line 
at 36 being three times as strong as thab at 37. Neon 
shows a line at 20 and one at 22, but that at 20 is ten 
times brighter than the one at 22. He tested out 
carbon monoxide in the same way, and got bands at 28, 
at 12 and at 16. Carbor^and oxygen show no isotopes, 
but the undissociated positively charged CO went ju.st 
where it belonged, to 28. He made a great number of 
tests and reached the conclusion already given, that 
with oxygen as 16 every element that shows a frac¬ 
tional atomic weight consist.^ of isotopes having mas.ses 
of whole numbers, while every element with a whole 
numbei' for its atymic weight with oxygen as 16, is 
homogeneous, i.e., it has no isotopes. 

The Ionic Migration Method 
The principle of the moving boundary is here being 
utilized An agar-agar gel containing a chloride is 
inserted as a short middle .section in a long horizontal 
tube, being preceded by a gel containing a faster anion 
(hydroxide ion) and followed by a gel containing a 
slower anion (acetatt ion). When a current is passed, 
the boundaries between the .solutions remain perfectly 
sharp, and the chloride moves slowly toward the anode. 
Now tubes of hydroxide gel are inserted before it 
reaches its goal, and after it has traveled, say, 100 
ft., the chloride gel is sectioned and analyzed. If 
Cl 135 and Cl (37) possess different mobilities, the front 
section should contain only the one isotope, the second 
section only the other. 

The Discharge Potential Method 
Although the free energy charges involved in the 
.“cparation of an electron from isotopic ions such as 
Cl (36) and Cl (37) are not nc-cessarily identical, owing 
to the different constitutions of their nuclei, it is un¬ 
likely that the discharge potentials of the reaction: 
2 Cl —* Cl, -L 2 minus will be aptrre.ciably different in 
the two cases, when expressed in volts. What is more 
important than any possible intrinxic difference is the 
fact that in the natural isotopic mixture the concen¬ 
tration of Cl-(35) is more than 3 times that of 
Cl“<37). Provided the familiar Nernst E.M.F. equa¬ 
tion applies, therefore, the discharge potentials of the 
two ions i7t any solution should differ by about 0.03 
volts. If now we can ad.iuRt our current so that it 
is just above the decomposition potential of one ion, 
and just below that of the other, and if we can with¬ 
draw the discharged products immediately, then a per¬ 
fect separation should be possible. Possibly the 
utmost that will be obtainable in practice, will bo an 
“electrolytic fractionation.” 

The experimental details are now being developed 
and perfected, before actual runs are made. Mercury, 
magnesium and lithium are under investigation In the 
connection, as well as chlorine. 

The Freezing Point Method 
Although attempts to separate other iscAopes by 
analogous methods have not succeeded in the past, it is 
possible that in an extreme case such as Li (6) and 
Li (7), where the atomic masses vary by 16 per cent, 
an appreciable difference in the points of fusion of the 
pure isotopes will exist, and so permit a separation by 
fractional crystallization. This method is being tested 
out at the present time, with lithium and potassium. 
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Ethylene as a Source of Alcohol 

A Study of the Diiitillation (iiises Yielded by Trent 
AmulRiimN, With Speeial It-ferenee to Their 
linMutunited ('onstiIiienis^' 

JtY J. 1). IMVIS 

KI ' )l I 'iH'lllist, I ’lUsbil I V'll ! Him ril >1 .1 lUHl 

I ' S ) iUI *',1 IJ 'll' Mill' 

S IXTY yeatv jiRd M. liei’lhelol IhumiI that ettiylene 
could he .seln-tively ahsovlieil fruin yuiseoiis mixtures 
by eorieentraleii sulphuric acid and tlnil tin- coiiipound 
formed by the chemical union of the yas and acid was 
readily decomposed by heatiny with waler, yielding 
ethyl alcohol. Only within the last few vears has then' 
bam any attempt to make use of this di.scovery tech 
nically. Kur,\' working in Knyland al the Skinninyrove 
Iron Works and on a commerciak scale, developed a 
technical method for convei^iny the ethvlene of coke 
oven yas into alcohol. With a yas coiitaininy li'ss than 
.'i per cent of ethylene, he obtained a \ leld of I (i yal 
of alcohol per ton of coal carbonized, 

l)e laiisy' perfected a technical ineltioil for I reatiiieni 
of coke-oven yas .for alcohol, Mvidcnll,\ this work was 
carried out on a senii-cominercial si ale IIis method is 
based on the use of catalytic aye.its foi hasleniny the 
alisoriitioii of ethylene by .siilphiirn acid, lie uses part 
of the spent acid for dryiiiy the yases and part for the 
manufacture of arnmoniiini snlphale lO.xcess acid is 
reeoneenlrated by waste heal. Others Ioim’ worked on 
the problem, but so far there has been on larye recovery 
of ethylene from eoke-oven yases. The chief difUcnll.',' 
seems to lie in Ihe low eincieiicy iaboni hi) jier cent' of 
methods and the relativel,\' low concentrations of elhy- 
leno in Ihe yases treated, (las from Trent amalyam' 
contains much laryer percentayes of eth.ilene than doe,' 
coke-oven yas, as will presently be shown, and if it 
should ever |irove pnielical to I real industrial yas foi 
alcohol, this yas would otfer alt rai live possibilities, 

(AKIIONI/.ING TitKN'l' AM.M.IbWlS 

The method used here to carbonize Ihe ainalyanis 
differs from an,\ now used for Ihe commercial rarboiiiz 
alion of coal. In ordinary practice, coal charyes are dis 
tilled at all temperatures from Ihe ilecomposition point 
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of Ihe coal to the hiyhesi retort temperature, and no 
detinile temperature can he fixed on as the temperature 
of di.slillation. With the melhod here used, the dis¬ 
tillation laiiye was made narrow This W'lis effected by 
feediny Ihe charye reyiilarly into a retort kept at con- 
slant leniperaliirc -that is, I lie |l|■ellctcrln^ne(l distilla- 
lion Icmperaliire. Distillations were coiukicted at tem- 
peratni'cs lull. riOO, ti(KI, 7(lh and KOO dey. and the 
yases evolicil were measured and analyzed. Samplo.s of 
Ihe coal and oil u.sed to prepare the amalyams wore di.s- 
tilled niidei ilie same condilioiis as were Ihe amalyams 
for piirpose' of eomparison. 

E XPERl M K N -1 AI KE.S I i I .'I S 

The mall rials used in Ihe ex|ierimeiits were Illinois 
coal ohiained from Ihe Hiy Muddy Onil & Iron (Jo., 
Herrin, 111., and an asphiillic base fuel oil. An analysis 
of the eoal is yiven in Table I, which also shows the 
frai l loiiat uni results for the oil Table 11 yive.s the 
analyses of yases evolved from amalyam, coal and oil al 
Icmpcra'ure- 1110, .700, (iOO, 7(Hi and HOO dcy. t'., toyether 
with tiiial yields of yas and liyht oils scriihhed from the 
yas. ticsiills for the 700 dey. amalyam run are not 
reported, ow'iiy to the fact that precipitated carbon 
cloyycil the mains and rendered Ihe yas samples taken 
of donhiful lalue. 

In ycncral, the oils yive hiytier yields and richer 
yases: Die amalyams yive somewhat leas yas of poorer 
ipialily; and the coals yive the lowest yields and the 
poorest yas. It is an iiiterestiny fact that the run at 
800 iley. t', ; with eontinuou.s feed) yave almost as 
much yas for the amalyam as for the oil, and yave a 
yas of .sliyhtl,\ better iiualily. It thus appear.s that at 
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this temperature Trent amalgam is just as ma¬ 

terial I'nr making eommercial oil gas as tlie oil itself. 
The anuilgaiu, would of course he the cheaper, and 
I'uriher, it will be noted that under these conditions 
more oil was scrubbed from the amalgam gas than from 
the oil gas. t)f course if a rich nil gas is wanted, the 
liest luocedure is to crack the straight oil at a lower 
leinperat lire. 

The jiei'ceiitages of oxygeii-coiitaining gases for the 
coals and amalgams are considered somewhat high. This 
IS due partly to the method of feeding the retort and 
li.iilly to the fact that, the coal used was of high oxj'gen 
ciadciit* As for the first cause, the charge fi'il was 
liitcly divided, and must have carried into the retort a 
fair aniounl of ad,sorbed air. 

rn^alutvtt'ij (iit'-fu I'he iiercenlages of unsatiiratiMi 
cases are unifo*’mly higher for the oil e.xcept with the 
1 nil at 8dl» deg. t'., where the amalgam gives the highest 
Iiercentages. The coals give the lowest percentages ol 
nnsaturaled gases, but slightly higher, perhaps, than 
would be obtained by commercial methods of carboiiiza- 
iioii The amounts of these bodies found for the amal¬ 
gams are intermediate between those for the oil and 
loal. Unsafurated gas is reported here as ethylene 
' (■ 11,-), and it is probable that 95 per cent of it actually 
w;w ethylene. Especially is this true when it i.s con¬ 
sidered that the gas had passed a charcoal .scrubber, 
which would have a tendency to remove heavier gases. 

Yicldti of UnnaturaJ((! Gases From Amalgams- TMe 
111 gives the yields of unsaturated ga.ses from amal- 
at the corresponding temperatures ot distillation. 



FIO. 2—YIELD OF ETHYLENE IN CU.FT. PER 
TON OF OHAROB 
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and their equivalents in alcohol, a.ssuming complete re¬ 
covery. Figs. I and 2 show the data graphically. As a 
basis of comparison of yields we may take Kury’s' figure 
of l.t) gal. of absolute alcohol per ton of coal charged in 
byproduct ovens. Assuming a HO per cent recovery, this 
would mean a possible yield of only 3.2 gal. of absolute 
alcohol jior ton of coal from coke-oven gas, whereas from 
Trent gas tleue is iiossibly from ,'t to .'!2 gal. iier ton of 
amalgam charged It would thus seem that Trent gas is 
ideal (second onl\ to oil g.M for the application of an 
alcohol recovery priKie.ss. 

lu'cnrerii of J'JIlnileiir as Alnilutl So fill it has not 
been possible to recover from coke-oven gas more than 
.■>() |ier ceiil of ethylene contained as alcohol, but it 
would uiidoubledly be possible to improvi' this figure 
considerably b\ rcseai'ch. The problem offers possibili¬ 
ties. jiarticularly in connection with the rich Trent gas 
Foi exaiii|ilc, l)e l.oisy found that he could increase con¬ 
siderably the speed of absorplion of ethylene by sul- 
lihuric acid through the use of catalytic agents, and 
llicrebj increase the recovery of alcohol. 

I.oss of \'aluc Tliroiigli Ilonoaal of Ethylene 

Float llasos Table 1\' shows that the loss of heating 
value suffered by Trent amalgam ga.ses on removal of 
the ethylene is not an important consideration. They 
arc rich gases to star! with, and the removal of ethylene, 
although that gas has a high heating value, does not 
bring their heating value below that of the best indus¬ 
trial grases. 
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It may be stated further that the ethylene in the 
composite gas has a market value much below that 
which it would have as pure gas. For example, (see 
Table HI) a 600 deg, distillation will yield lO.S.fiO cu.ft. 
of composite ga.s, O.'j.'j cu.ft. of which is ethylene. The 
ethylene if recovered commercially pure would be worth 
1 cent per cubic foot, or $9.56, whereas all the gas (at 
.60 cents per 100) would be worth about $6.40. 


Flaky Fractures in Tool Steel 

In connection with an extended inve.stigation of high¬ 
speed tool steel.s now under way at the Bureau of Stand¬ 
ards a number of treatments were applied to a single 
heat of high tungsten, low vanadium steel to determine 
whether so-called fish scale or flaky fractures could be 
produced intentionally, irrespective of the quality of 
metal as has been claimed. Normal fractures were ob¬ 
tained, however, in all cases, but these testa will be 
supplemented by further work with steels of question¬ 
able quality. 






The Low-Temperature Carbonization of Coal 

III.—The Clinchfield Carbocoal Plant 

Hy Harry A. Curtis and Earle E, Daughton 


T HP: (‘arhocoul procfHs, as (iiially devclopt'cl at 
IrviiiRton, N. .1., coiisintcd nl the followiiifr steps: 
I. Criishinti; the coal and carli(iniziiiR it at, .a 
relativL'ly low temperature in primary retorts provided 
with means for a{ritating the coal and advaiicing it 
continuously through the retorts. 

li. Crinding the carbon reHi<loe, l'u.\ing it vvilh pitch, 
and liri(|uetting. 

ti. Carlsniizing the briquets at a rcla1ivel.\ high term 
pei-ature in secondary retorts to iiardcn them and render 
them smokr'Iess. The experimental plant at Irvington 
grew to he a semi-commercial installation he for*' the 
work there was discontinuifd, but the plant was never 
pul on a purely production basis. In September. 1918, 
gi'uund was broken for a commercial Carbocoal plant 
at Clinchfield, Va. This plant wa.s a governirienl war 
project, but after the armistice con.struction was com¬ 
pleted by the International Coal Products Corporation 
and the plant finally put into operation late in June, 
1920. Not all of the units were finished at this time, 
but they were completed during the next few months. 

(lENERAL Arrangement and Kquii’MENT of the I’lant 

The Clinchfield (tarbwoal plant has been described in 
several tis'hnical journals during the past 2 years.' 
There will therefore be included in the present article 
only such brief mention of the general features of the 
plant us will contribute to an iiiiderstandiiig of the 
operating problems discussed later. 

'.M-llil., h\ I1|.,T|.I.'S. . Ill, llUhl, lliiii„nii,l luh, nil'll, rib.- 

Ill*' III Nnlllii il.-t ill 


Tile general layout of the plant is shown diagram- 
inatically in Fig. 1, In addition to the buildings, etc., 
apiiearing in this sketch, the company owns and oper¬ 
ates a village for its employees, the plant being located in 
an isolated mountain district of southwestern Virginia. 

The coal to be carbonized is dumped, from railroad 
cars into a track hopper, cariicd on a Link-Belt apron 
conveyor lo a Williams No. :! hammer mill and crushed 
to pass a I in. bur si'recn It is then elevated by a 
Link-licit bucket elevator to the top of the primary 
retort house and di.stributed b,\ a llight conveyor to steel 
coal bins .supplying the retort.s. The capacity of this 
coal-handling equipment is, roughly, 50 tons per hour. 

The primary retorts are of the type described in 
the first paper of this aeries.' For convenience a sketch 
of this retort is reproduced as Fig. 2. Twenty-four 
such retorts are arranged in four batteries, with the 
feed ends of the retorts turned together so that one 
coal bin serves four retorts, and a fiO-hp. motor drives 
the feed screws and paddle shafts on twelve retorts. 
The carbon residue from the “Vesuvius” di.scharge 
falls on rubber-covered conveyor belts and is carried to 
the grinding mills, one belt serving twelve retorts. The 
.scrubber standpipe from each retort carries ,the foul 
gas into a common main leading to the byproduct house. 

The carbon residue was originally ground in Williams 
.No. ;! hammer mills, two of these being installed under- 
neat ti the larbon residue storage bins. It was fopnd, 
however, tliat the hammers on the.se,mills would last 

I'l,',,, ,1 Oil \oi. UK, No 1. i> 11 .1.01 :i. 1112:1 
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FIG. 1—GENERAL LAYOUT OF CLINCHFIELD. CARBOCOAL PLANT 
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iil.\ about 24 hours. Finally the mills were abandbned 
mi'a ball mill installed ahead of the storage bins. After 
rinding, the carbon residue is elevated to storage bins; 
om the bottom of these bins it is fed by a drag-chain 
roporlioning conveyor to a bucket elevator, and deliv- 
K'd to a borizontal paddle mixer, where it is mixed 
ith molten pitch. The paddle mixer empties into a 
oxer, where the material is stirred and is heated with 
\i‘ steam. The fluxer empties by gravity into a sec- 
mi paddle mixer feeding the briquet presses. All of 
le grinding, elevating, mixing, fluxing and briquetting 
(uipment is installed in duplicate units, each having 
iqiacity sufficient for the whole output of the primary 
i torj.s. The briquet pres.ses are of the roll type with 
at-link chains running between the molds so as to give 
riquets with flattened ends. 

The warm briquets from the presses fall onto long, 
ii'lallic chain-belt, cooling conveyors and are carried 
lowly up to a raw briquet storage bin. From the bot- 
im of this bin the raw briquets are withdrawn over a 
htiker screen into a steel larry car serving the sec- 
ndary retorts. 

There are tflirty secondary retorts arranged in ten 
'■nches of three retorts each. The retorts are divided 
nio an upper and lower chamber by a silica brick parti- 
ion, the ‘chambers opening into each other at either 
ml Fig. 3 shows the general features of a secondary 
ftort. The retorts are heated by vertical flues between 

10 rn, with gas burners at the top of the flues. The 
over ends of the flues open into a common duct passing 
i' along the floor of the lower retort chamber and lead- 
' g to the recuperator. 

In these secondary retorts the briquets are carbon- 
' d for 8 to 10 hours, at a temperature which eventually 
aches about 1,800 deg. P., the byproducts from this 
' ilionization being collected and handled along with 
aise from the primary retorts. At the end of the 

11 boniiing period the discharge door at the lower end 
the retort is opened and the briquets permitted to 


run out, the charge being poked with rods from the 
lower end if it hangs in the retort. The red hot briquets 
are quenched under a water spray, screened and loaded 
for shipment. In Fig. 4 there is shown a diagram¬ 
matic representation of the whole Carbocoal process, 
indicating the individual units. 

The plant includes, besides the usual byproducts 
equipment, a tar plant, power plant, light oil refinery. 
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liiliorulorv, .simp, .sldti'hoii.si'.s, l■t(., n.s sfmwn In KifT. 1. 
A pair (if unicr jja.s Kcncraliir.s an- prn^iili'd Inr slart- 
iriK the plani alai to make ipi any (Inin il in pas Mpipl' 

KRltOR.S IN I’l.AM IHSK.N 

III (U'Cidinp iipnn i‘(]uiiiTn(‘nt and layout for the 
(’lilicldicid plant I horn was apparmlli poor liaison ho- 
twimii lilt' (iHiccrs (if tile ronipair.' who a|iprovi‘d the 
do.siKiis and the opiTal Hit.': rri'W al llio roiiipaiiy’s 
IrviiiKton plant. While in general the Cliiieldield plant 
WUH designed along the line.s worked out at Irvington, 
there were miiiierous ea.ses where Irvington ex|ierionee 
was dl.itregarded and eiiuipnieiit installed whieh had 
alread.N heeii found inadeipiate. fertain parts of the 
plant are poorly arranged and there is evidence of 
poor engineering throughout the jdant. It was, ot 
course, inevitahle that in a pioneer proji'cl of this sort 
mistakes would lie made, hut the t'linelitield plant cer¬ 
tainly included more blunders than might reasonably be 
expected. 'I’his was most iiiiforl iiiiate, for the operating 
dillieulties eoiineeted with a new process were < ertain to 
be numerous under the best of plaiiiiing. .\s a matter 
of fact, the ddlieultii'S eiieountered al the (’linehfield 
plant were so numerous and so persistent that, although 
the plant was kept operating, the niamilaeturing eotds 
bore no relation to the actual costs of carrying oui the 
steps of the process, and after nearl\ 2 years of opera- 



VAllPLK DRIVK.S AND FKEP MECHANISMS. 
PHIMARY RETORTS 


lion it tiiially appeared best to shut the plant down 
temporarili and solve some of the mechanical problems. 

In the p-iges which follow a minilier of operating diffi¬ 
cult n.-, ai c d isciisseit and the met hod of overcoming some 
of them give 1 It should by no means be concluded that 
the whole ( Iinehlield plaid was a failure mechanically, 
for such was not the case. 'I’lie iilaiit was ojierated and 
manv thousands of tons of t'arbocoal sent to market 
during tP20 and lll2t fommercial operation was 
deliberatel) discontinued in March, lt)22, because per¬ 
sistent inectiaiiical dillieulties ran iiji the manufacturing 
costs above the market value of the products. Since 
.\farch, l;i22, tin experimental program has lieen fol¬ 
lowed actively tiiid soliitiiiiis litive lieeu found for several 
of the most seriou.s dittieulties It is only a t|uesfion 
of solving minor meehanieal protilenis now. The )iroc- 
ess itself sound, the fuel produced readily salable, 
and llie eniaiiiiilg meehanieal prohlenis are well defined. 

Operation Difficult ies 

( AitHON Deposit in Primary Retort.s 

Referring to Fig. 2, il is noted that there are peecs- 
saril.v small elearanees helweeii the ends of the paddles 
and the relorl walls. .Shortly tifter a retort is put into 
operalioii this space fills with carbon residue baked in 
place. At first this layer between the ends of the pad¬ 
dles and the retort wall is .soft, but it gradually hardens 
iiiilil it passes the haniness of steel. The paddles then 
drag heav ily over this hard surface, whieh ever tends to 
grow thicker until after, say, liO or GO oi; 70 days there 
comes a time when the re.sialanee offered to the motion 
of the iiaddles is great enough to break the paddles, the 
paddle shafts or some part of the driving train. 

At the time the Cdinchlield plant was built it was 
known that thi.s carbon depo.sit in the vetort would give 
trouble, hut it was thought that cleanin|r the retort 
once in 5 or 6 months would suffice. It was found ir 
('linehfield operation, however, that there was danger 
of lireaking something after about 60 days. Thi,s wai 
serious. In fact, this was perhaps the most serioui 
problem which developed at Clinchfield. Persistent 
foolishly persistent, attempts were made to keep retort! 
operating longer ttan 60 days, regardless of breakage 
with results which were disastrous to the cost data a 
Clinchfield. 

Numerous attempts had been made at Irvington am 
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iil.\ about 24 hours. Finally the mills were abandbned 
mi'a ball mill installed ahead of the storage bins. After 
rinding, the carbon residue is elevated to storage bins; 
om the bottom of these bins it is fed by a drag-chain 
roporlioning conveyor to a bucket elevator, and deliv- 
K'd to a borizontal paddle mixer, where it is mixed 
ith molten pitch. The paddle mixer empties into a 
oxer, where the material is stirred and is heated with 
\i‘ steam. The fluxer empties by gravity into a sec- 
mi paddle mixer feeding the briquet presses. All of 
le grinding, elevating, mixing, fluxing and briquetting 
(uipment is installed in duplicate units, each having 
iqiacity sufficient for the whole output of the primary 
i torj.s. The briquet pres.ses are of the roll type with 
at-link chains running between the molds so as to give 
riquets with flattened ends. 

The warm briquets from the presses fall onto long, 
ii'lallic chain-belt, cooling conveyors and are carried 
lowly up to a raw briquet storage bin. From the bot- 
im of this bin the raw briquets are withdrawn over a 
htiker screen into a steel larry car serving the sec- 
ndary retorts. 

There are tflirty secondary retorts arranged in ten 
'■nches of three retorts each. The retorts are divided 
nio an upper and lower chamber by a silica brick parti- 
ion, the ‘chambers opening into each other at either 
ml Fig. 3 shows the general features of a secondary 
ftort. The retorts are heated by vertical flues between 

10 rn, with gas burners at the top of the flues. The 
over ends of the flues open into a common duct passing 
i' along the floor of the lower retort chamber and lead- 
' g to the recuperator. 

In these secondary retorts the briquets are carbon- 
' d for 8 to 10 hours, at a temperature which eventually 
aches about 1,800 deg. P., the byproducts from this 
' ilionization being collected and handled along with 
aise from the primary retorts. At the end of the 

11 boniiing period the discharge door at the lower end 
the retort is opened and the briquets permitted to 


run out, the charge being poked with rods from the 
lower end if it hangs in the retort. The red hot briquets 
are quenched under a water spray, screened and loaded 
for shipment. In Fig. 4 there is shown a diagram¬ 
matic representation of the whole Carbocoal process, 
indicating the individual units. 

The plant includes, besides the usual byproducts 
equipment, a tar plant, power plant, light oil refinery. 
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of hol, carbon dioxidc-bcariii)' air into Ihc rotorl. This 
carbon dioxide -({ave trouble latei-. of course, in the 
ammonia recovery equipment. 

In addition to the ulxive defeet, the end-llit;hts on 
the diacharjfe sci'ews and the driciny years on tile dis- 
churye mechanism wore out raindly due to the heavy 
work of pushiny the carbon residue up over the dam in 
the ‘‘Vesuvius,” Whenever the carbon resniiie was dis- 
charyed in a plastic condition and wlienevei the end- 
fliyht had worn down to a certain point, the discharye 
would .jam. Tl was then ne<'essar> to open relief dis- 
charye doors at the foot of the dischai-ye <’hute while 
the hot screws were hauled out and the tliyhts renewed. 

Altoyether, the diseharye ari’anyennoit on the (llinch- 
lield retort was thorouyhly liad. A crew of mechanics 
was busy continually yettiny discharyics back into oper¬ 
ation, with con.se(|Uent unnecessai.i increase in the 
operat iny costs. 

Since the sealiny of the relorl accomplished by 
forciny the carbon residue up over the dam in thi' 
"Vesuvius" was so sliyht, it was eventually decided to 
cut a hole in the bottom of this cast iny and jiermit 
the carbon residue to fall diris'tly from the discharye 
•screws onto the conveyor belts. This relieved much 
of the load on the discharye drive mechanism and did 
not materially chanye the other conditions of operation. 
The discharyes were in use this way at the time the 
plant was closed down in March, 11122 Since that time 
experiments with various discliarye arranyements have 
Ijeen conducted. A suceessful discharye has been devel¬ 
oped in which the carbon residue falls into an inclined 
cooliny chambi'i- at the end of the retort with a water- 
sealed door al Ihe bottom of the chamber. From the 
cooliny chambers to the ball mill the carbon residue 
will be moved in steel cars mounted on a track runnipy 
aroumi the hatterics. Test.s on this scheme are now in 
proyress, 

• 

Tilt: Conveyor System kou carbon Kesidue 

Welt Poineyors were installed at Clinehfield for han- 
dliny the carbon residue from the primary retorts to 
the ball mills, Experience has shown that the carbon 
residue cominy from the retorts is too hot to be handled 
by rublver-oovered conveyor belts. Replacements were 
requirerl frequently, but the belts were continued in 
use. 


As an experiment a short drag conveyor was in¬ 
stalled just ahead of the ball mill hopper. The abrasive 
carbon residue caused excessive wear on the chain 
guides and the equipment would soon have been worn 
out if it had been continued in service. It is probable 
that a pan or an apron conveyor would be satisfactory. 
Our present scheme, however, is to use small hopper 
cars instead of a conveyor. 

The Gas Oeetake, Primary Retorts 

III Clinehfield operation it was found difficult to keep 
the yas offtakes clean. As oriyiiially built each retort 
was provided with a hand-operated serdper in the gas 
offtake. The scraper would stick in the offtake fre¬ 
quent 1,\ and its operation was irksome. For some time 
no .scraper was used, the offtakes lieiny poked out with 
a rod when they became so choked as to interfere with 
retort operation. Later, however, the scrapers were re¬ 
placed and an electric motor for driving them mounted 
on an overhead track. Thi.s made a fairly satisfactory 
arrangement. During .some recent experiments it was 
found that a certain arrangement of liquor sprays elimi¬ 
nated most of the ga.s offtake troiililc. and these sprays 
will eventually be installed mi all the retorts. 

Grinding Kquipment 

It has been found at Irvington that the Williams 
bammer mill was unsuiled for grinding material as 
abrasive as carbon residue. Completely disregarding 
this experience, two such hammer mills were installed 
at CIjnchfield. As a result, the .screen analysis on the 
ground cartion residue was seldom correct for getting 
best resulis. and this accounted in part for the poor 
(|ualit,v of Ihe Carbocoal made at first. Five months 
a tier Ihc plant was started, a Kennedy-Van Saun ball 
null was installed and during the summer of 1921 a 
Many ball mill was added. F.ither one of these mills 
will grind the total carbon residue output of the primary 
retorts, sa\ 18 tons per hour. The .Marcy mill is much 
the siiperioi of the two mills. 

While Ihe ball mills grind the carbon residue satis- 
faclorily anil stand uji well under constant use, we 
feel that the grinding problem i.s not entirely solved. 
The ball nulls in u.se now reiiuirc 200- to 250-hp. drive 
motors. The power cost for grinding seems too high. 
It i.s possdile that much smaller rod mills would do 
the work satisfactorily, and this experiment is on our 
sehednie. 

The Briquet 1’kesse.s 

Tile briquet presses installed al ('liiiehfield are roll 
liresses with flat-link chains running between briquet 
dies so as to give briquets with fiat ends. These presses 
are exceptionally w'ell built, but, unfortunately, the wear 
on the chains with a material as abrasive as carbon 
residue is excessive, even though the chains be made of 
glass-hard alloy steel. When the chains wear thin, they 
do not fill their grooves on the rolls and briquet material 
is forced into these grooves, preventing the briquets 
from slipping in the dies as they pass beyond the point 
of maximum pressure. This gives briquets with one 
rough side and increases the percentage of fines beyond 
the presses. It is likely that some type of Belgian 
])rcss without the chains will be installed before opera¬ 
tions are resumed at Clinehfield. 

Handung of Raw Briqubts 

It was known at Irvington that the raw briquets 
should be handled gently and that it was bad practice 
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iil.\ about 24 hours. Finally the mills were abandbned 
mi'a ball mill installed ahead of the storage bins. After 
rinding, the carbon residue is elevated to storage bins; 
om the bottom of these bins it is fed by a drag-chain 
roporlioning conveyor to a bucket elevator, and deliv- 
K'd to a borizontal paddle mixer, where it is mixed 
ith molten pitch. The paddle mixer empties into a 
oxer, where the material is stirred and is heated with 
\i‘ steam. The fluxer empties by gravity into a sec- 
mi paddle mixer feeding the briquet presses. All of 
le grinding, elevating, mixing, fluxing and briquetting 
(uipment is installed in duplicate units, each having 
iqiacity sufficient for the whole output of the primary 
i torj.s. The briquet pres.ses are of the roll type with 
at-link chains running between the molds so as to give 
riquets with flattened ends. 

The warm briquets from the presses fall onto long, 
ii'lallic chain-belt, cooling conveyors and are carried 
lowly up to a raw briquet storage bin. From the bot- 
im of this bin the raw briquets are withdrawn over a 
htiker screen into a steel larry car serving the sec- 
ndary retorts. 

There are tflirty secondary retorts arranged in ten 
'■nches of three retorts each. The retorts are divided 
nio an upper and lower chamber by a silica brick parti- 
ion, the ‘chambers opening into each other at either 
ml Fig. 3 shows the general features of a secondary 
ftort. The retorts are heated by vertical flues between 

10 rn, with gas burners at the top of the flues. The 
over ends of the flues open into a common duct passing 
i' along the floor of the lower retort chamber and lead- 
' g to the recuperator. 

In these secondary retorts the briquets are carbon- 
' d for 8 to 10 hours, at a temperature which eventually 
aches about 1,800 deg. P., the byproducts from this 
' ilionization being collected and handled along with 
aise from the primary retorts. At the end of the 

11 boniiing period the discharge door at the lower end 
the retort is opened and the briquets permitted to 


run out, the charge being poked with rods from the 
lower end if it hangs in the retort. The red hot briquets 
are quenched under a water spray, screened and loaded 
for shipment. In Fig. 4 there is shown a diagram¬ 
matic representation of the whole Carbocoal process, 
indicating the individual units. 

The plant includes, besides the usual byproducts 
equipment, a tar plant, power plant, light oil refinery. 
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Legal Notes 

By Wellington Gi'stin 

Perkins 1‘iitent for Process and I’roduct Covering 
(ilue Upheld in Three Citses 

The Perkins reissue patent, No. Itt.I.'M. I'or a wood 
glue and pi'oee.ss of making same wa.^ held valid and 
infringed in the eases of Perkin.s (Hue Co, vs. Hood & 
Wright and same vs. the West Michigan Furniture Co., 
279 Fed. Hep., 454, derided li.y District .Iiidgr Sessions. 

Suit w.'Ls brought in each case for inlringement of 
two process claims, Nos. Di and liH. and three in-odnct 
claims, Nos. 28, 80 and 81, of the patent. The iialent 
covers a vegetable glue derived from starch or starcliy 
products, having the adhesive strength and (pialities of 
animal glue and suitable %ir gluing woods, esiiecially 
veneers; and also the method or nroress of making 
such glue. 

Glue Base Purchased and Treated iiy Method 

OK I’ATENT 

The defendants u.sed the glue mainly for making 
veneers, Kaidi bought the prepifi'ed glue base from the 
National Process Go., then sulijtsted the glue tiase so 
purchased to the treatment of the final process described 
in the patent, and thus produces tln' glue id' the patent 
ready for use. 

The glue base munufactureil and sold by the National 
and Intm'iiational i’rocess companies of Indianapolis and 
used by tlie defendants is not prepared in accordance 
with the method or fir.st step of the process of the 
jiatent, but is produced liy mi.ving commercial starches 
of different grades and kinds, the raw, underdeg-imm-ated 
and overdegeneraled starches firing so proiiortioned thai 
the mixture has the same average degeneration and the 
same water aiisoridive properties as the processed glue 
base of the patent. 

(;i,AiM.s I'OR Final PKoci-ivs and REiiui.TANr 
Product Valid 

The court found the claims of the patent lor the glue 
base as well as the prex'ess of prejiaring it to be invalid, 
but same were not involved in tins action. Hut it did 
find that the claims for the finished product and for 
the complete process of preparing such product were 
valid; also it found that file claims for the' glue result¬ 
ing from the application of the final process to tlie glue 
ba.se of the patent are valid, not withstanding the fact 
that neither the glue base itself nor the process of 
making it is )>atentable. 

For tlie glue bu,se may be produced, it was admitted, 
without using the inventor’s jireferred prcKcss, And it 
follows, .said the court, that the claims for the inventor’s 
final process, applied to or in combination with the glue 
base of the indent, in whatever manner such base may 
have been preduecd, are valid. A patentable prixiuet 
does not re.sult from the praetice of an old, well-known 
and non-patentable process. The Goiirt of Appeals had, 
ill a fioimer rase, held the claims valid for the final 
process ami the resultant product, t’learly, it says 
here, “final” process docs not necessarily or presumably 
mean ’’complete” process and the patent claims were 
"not strictly for the second step of the process above 
and as such, but are for the final process, applied to or 
in combination with the glue base of the patent.” 


Now the owner of a patent is bound by the disclaimer 
in the patent. The sole object of the disclaimer in the 
patent at bar was to narrow the claims with respect 
to the starchy product or glue base to be subjected to 
the final process of the patent. Under the disclaimer 
the starch or starchy product to be processed must be 
degenerated to the extent described in the patent Viefore 
tieing subjected to the final piwe.ss of the patent. So 
limited, the claims are valid and infringed, said the 
court, 

Ga.se Where Single .Starch Was Used for Base 

This same court was called to pass u^ion the patent 
again in an action brought against the Holland Furni¬ 
ture (Jo. and others. 

The only sub.stantial differeiiee between the former 
cases and thus one was found in the method of prodtlc- 
irig a part of the base used by the defendants in the 
liroduclion of the glue. In this ease a part of the 
glue base was produced by another manufacturer by 
.M'k'cting a single grade and quality of commercial 
cassava starch and merely sifting out' the impurities 
therein contained. Manifestly the resultant glue base 
is the .same, whether consisting of a mixture of starches 
of different degrees of degeneration or of a single 
starch of the same degree of degeneration as the mix¬ 
ture. Defendant’s final product was obtained by sub¬ 
jecting the glue, base to the treatment de.seribed in the 
patent as Die .second or final step of the patented process, 
and was identical with the glue of the patent; and the 
court_ held it did so combine product and process in the 
proparalioii of its glue as to infringe the product clRjms 
of the patent. 


Standard of Comparison for Determining Profit 
From Infringement of Alkalihe Process 
for Reclaiming Rubber 

The standard of comparison for determining profits 
earned lii an infringement is a point involved in a 
suit brought li.v the Philadelphia Rublier Works against 
the United States Rubber Reclaiming Works and 
others. There it was held bv the Gircuit Court of 
Appeals of the United States that a process developed 
by an infringer after an injunction agaiii.st infringe¬ 
ment was issued to avoid the infringement, cannot be 
adopted as a standard of comparison in determining the 
prolits due to the infringement. (277 Federal, 171.) 

The ease was before the Court of Appeals from a 
decree by the District Court fixing the amount of dam¬ 
ages fur the infringement .after an accounting, both 
sides appealing. Plaintiff had been awarded the sum 
of $824,597.46 as profits which were realized by the 
defendants during a period of 5 years of alleged in¬ 
fringement of plaintiff's patent. Plaintiff appealed for 
the reason that it contended the award was too small. 

The suit involves the Marks patent. No. 6.85,141, 
owned liy the plaintiff, Philadelphia, Rubber Works, 
eovering a proee.ss for devulcanizing rubber waste. 
The patent was held valid and infringed in' the District 
Court, and this result was affirmed on appeal. (143 
C. C. A., 426.) There the court decided that the Marks 
patent accomplished a new result by the application of 
a new process to the reclamation of rubber waste. 
Defendant, United States Rubber Reclaiming Works, 
conveyed its business and property to the United States 
Rubber Reclaiming Co., Inc., which later transferred its 
assets and business to the Madison Tire & Rubber Co., 
each of which were made parties defendants in this suit. 
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The District Court ruled that there was no standard 
of comparison from which to estimate the profits, and 
that the plaintiff was entitled to recover the entire 
profits made by the defendants from reclaimed rubber 
produced by the infringing process. It refused to 
allow a deduction of $179,309.24 for alleged profit.^ on 
the compounds which the defendant.s claim that they 
incorporated into the reclaimed rubber sold. It further 
refused to allow the defendants a reduction of $7.'),- 
94G.24 for alleged profits made from operations sub- 
.sequent to the devulcanizing proces.s, which operation.s 
are u.sual and. customary in reclaiming rubber to put 
the product in condition for sale. To the .sum agreed 
upon by the accountants a.s the ba.sic figure of proiiis, 
$610,581.06, the court added $10,982.48, a portion of 
$21,507.30 which was deducted in fixing said sum as 
.special expen.seB, a proportion of the sum of $21,004.18 
legal expen.ses, and a proportion of the reorganization 
expenses of defeirdants of ,$3,46i.<l. The court held 
this to have been improy)erly charged to the cost of the 
operation witli* the infringing process. 

DISTRICT Court Allowed Recovery oe Entire riioEiTs 

Further, the District Court reduced the profits by 
$122,932..57, apportioning certain expenses between the 
infringing and non-infringing processes—that i.s, it 
divided the general expense.s equally between the 
defendants’ two mills and allowed this as a deduction. 
The plaintiff claims that the court should have followed 
the raetf^od adopled by the accountants jointly repre¬ 
senting the parties. Then the court allowed a reduction 
of $197,200.72 for intere.st on capital invested in the 
plant and bu.siness using the infringing process. 
Defendants claimed the court errt'd in making the Madi¬ 
son Tire &, Rublgu' Co. a party and requiring payment 
of the damages by it. 

Marks Proces.s 

The process of the Marks patent for devulcanizing 
rubber waste consists in .submerging the finely ground 
rubber w'aste in a dilute alkaline solution in a sealed 
vessel, and in keeping the contents of the vessel at a 
temperature of 3.4 deg. F., and in maintaining this 
temBerature for 20 hours, nioi'e or les.s. The court held 
that the defendants appropriated the essential elements 
Ilf this process and thereby achieved the same lesult 
as the Marks patent accomplishes. The questions ot 
validity and infringement were established again.st the 
Ills by the previous decision of the court cited 

above. 

The Marks process opened a new flelil for production 
of reclaimed rpbber—that being from highly vulcanized 
'-■va)). This had never previously been successlull,' 
accomplished. By the acid iirocess, the court found, 
lubber had been reclaimed from hoots and .shoes and 
made capable of being used for other purposes. But 
I com the reception and use of the Marks proce.ss in the 
:cade and tlyf results accomplished by it, the court found 
this process wa.s of great monetary and economic value, 
ptiilicularly in reclaiming rubber u.sed in automobile 
t '.res. 

Alkaline Process Only One Successful With 
T iRF, Scrap 

It is pointed out that the devulcaiiized rubber must 
o' only possess a maximum plasticity and absorptive 
• hility but must not lose these properties with age, 
fiti the revulcanized reclaimed rubber must show high 
' iisile strength and high elongation, and must retain 


these properties for a maximum period of time. Ttee 
scrap devulcanized by the acid process does not exhibit 
these properties, which are observed in the stock de¬ 
vulcanized by the alkali process. And also because of 
its increased plasticity prior to vulcanization, the alkali 
.stock exhibits a superior abrasive resistance, and is 
superior as to aging. Such that proof show^ that 
the Marks patent was one of the most successful and 
valuable rubber patents ever issued. 

It was found that the defendants’ product essentially 
derived its marketability and value from the unlawful 
appropriation of the process of Marks. Therefore the 
court awarded the plaintiff, owner of the Marks patent, 
the entire profits made by defendants from the sale of 
reclaimed rubber produeed by the Marks process. 

The Court of Appeals held that the rule of damages 
applied by the court.below was correct, and that there 
was no process in u-se or known which could he msed as 
a standard of comparison* as contended for by the 
defendants. Again, it says that in determining tte 
profits of an infringer, other methods of accomplish¬ 
ing the fesult.s of the patented prwes.s cannot lie used 
as standards of comparison, if sui’h methods were 
covered by other patents so a.s not to be available to the 
infringer. , 

No Other Method Availaiile for Defendants 

In such case.s, the court says, in finding the proper 
amount of damages the question to be determined is. 
What advantage did the defendant derive from using 
the plaintiff’s invention over what he had in using 
other processes then open to the public and adequate 
to obtain an equally beneficial result'' The fruits of 
that advantage are the profits, and these are the dam¬ 
ages to the owner of the invention. 

The .standard of comparison for (ielerniining the 
profits earned by an infringement, to ho applicable in 
the case, must have been known and open prior to the 
dale of the plaintiff’s patent. The field of selection 
of process which might he used should be, in principle, 
that which is open to the art at the time the invention 
is appropriated. Where there is a patent which forbids 
such use, the question is presented whether it is actu¬ 
ally available to the infringer during the period of 
inD-ingement. Where the owner of the patent declines 
to permit its use or grant a license, it cannot he set 
up as a standard of comiiarison, says the court. 

Neither mav processes which were developed after 
the infriiigenieiit as a substitute for use by the defend¬ 
ants he used as a standard of comparison. In this case 
the court iound no process which might he used as this 
standard. Therefore the rule applicable required the 
defetidanl.s to pay over to the plaintiff all the profits 
which they derived through unlawful infringement. 

Now, where profits are made by the use of an article 
patented as an entirety, the infringer is liable for all 
the profits, unless he can show, and the burden is on him 
to show, that a portion of them is the result of some 
other things used. • 

Claim of Profit on Other Stefs Not Allowed 

The defendants argued that a small portion only of 
the total profits is due to the devulcanizing step and 
that the remainder is due to the finishing and refining 
steps performed subsequently. The devulcanized rub- 
ber is not immediately in condition for sale or use, but 
is subjected to the refining and finishing steps. De¬ 
fendants argued that of the total cost of producing 
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reclaimed rubber, only 18 per cent of that cowl is in¬ 
curred in the devulcanizing step, the tialance tieing due 
to Hubseguent steps. But the evidence .showed that 
the value of the product is due to the devulcanizing 
process, the reclaimed rubber lieitig given characteris¬ 
tics wholly# different from the characteristics of acid 
reclaimed tire scrap. These cbarai'tensties I'e.sult in 
a new product, which could be attained only liy de- 
polymerizing the waste or tireaking down the rubber 
molecules formed during vulcanization. 'I’he particular 
rubber iirodiict obtained could be obtained only by the 
Marks [iroci-ss. The fact is. sa>s the court, that de¬ 
fendants could not have sold the reclaimed rubbei' 
without first having imparted to that rubber the char¬ 
acteristics resulting from the Marks jiroce.ss. This 
cannot be separated from the linisbing and, I'ctining 
which help to make the article marketable. The court 
found it impossible for the did'eiKlants, without the 
wrongful use of plaintiff^! imK-ess, to carry on theii' 
operations as they did. It appeared that the entire 
commercial value of the rubber ansc.s from the use o'' 
the patented priK'ess and the court said plifintilf was 
entitled to recover from the infringer the total profits 
derived. 

Infringer (Ioiild Not ('laim [I’iiat I’art of Profits 
Was Made on ('omi’OPNPs 

Kurther, the defendants contended for alleged profits 
on compounds which w'cre incorporated in the reclaimed 
rubber sold. There were about 7 per cent of various 
compounding ingredients used, costing defendants 
1557,167.72, and they claimed the right to deduct the 
profits which they claim to have made in these ingredi¬ 
ents, or a total sum of $l7l1,;!t)'.t.2.l. The court found 
no proof that these compounds, after being combined 
with the rubber, were of any greater value than when 
put in. Hut since the whole product was sold at the 
market price for rubber, the infringer could not claim 
that a iiortion of his profits was a profit on the com¬ 
pounds used, and he is entitled to deduct only the cost 
of the compounds according to the ruling of the court. 

Again, in determining the protits earned bv an in¬ 
fringer, special payments made by the infringer to its 
officers, in addition to their regular salaries, legal ex¬ 
penses incurred in defending the inrringeiiieiit suit and 
expenses of reorganizing tlie infringing corporation 
cannot be deducted from the gross pndils. Tet inter¬ 
est on the capital inve.stcd in Ihe iiifriiiging portion 
of defeiidant's business was properly allow'd! as a chaiye 
against the gross profits from the infriiigiiig product. 

In its tindingK the court says tliis was not a willful 
and deliberate infringement. The llistiict Court was 
uplield in its holdings by the api'cllate court, and the 
United Stales Supreme Court, after a bearing on a peti¬ 
tion for a certiorari to bring it up to that court, denied 
the petition. 


A Slide Rule for Oil Viscosities 

For more than .30 years the oil industry has employed 
variou.s viscosimeters, there being in common use four 
types—the .Saybolt in the United States, the Redwood in 
England and the colonies, the Engler in Germany and 
most other countries, including France, where also the 
Barbcy ixometer i.s u.scd by the French Government. 

Unforluiiately all attempts to introduce or adopt one 
tyjie of instrument to be used universally have failed. 
The scientific method for determining viscosities of oil 
ill absolute measure as poise has not re^ached the stage 
to be adopted by the oil industry. 

Almost every refinery and plant doing busines.s in 
loreivii louiilrie.s is handicapjied liy the requirement of 
tests on the different instruments as liefore noted. This 
means thcl Ihe actual tests must lie made on the various 
iiisti'uniciils or use madi- of various calculated tables and 
ploticii ciirvi's for the approximate' eonversion of the 
\iscosity II'om one instrument to another, which is time 
I oii.suniing and not always accurate. ’ 

All attempt to provide the oil industry with an instru- 
nieiil for converting the viscosity of an oil from the 
value of one instrument to the value of another instru- 
nieiil at the same temperature, as well as at slightfy 
different temperatures, ha.s resulted in the designi-ng of 
an instrument known as ttie "Viseonvertor” by V. L. 
Checliot of the physical testing staff of the Atlantic 
Refilling Co. of Philadelphia. Results obtained on this 
iiisU'iiniciit are accurate within a reasonable degree, 
slight variations being expected in converting from one 
tempcral m e to another according to the crude .source. 

The corresponding viscosities are arranged in loga- 
rithmical lines, similar to a slide rule, and the reading 
is made in simple m'limer by placing a slider over the 
observed instrument line anil reading the corresponding 
value on the desired instrument line. 

'I'tie aiTangcment of the logarithmical lines is such 
that it IS possible to convert viseosities at the .same 
temperature on the four iiislrumeiils mentioned—viz., 
.Sayliolt, Itedwood, Fngler and Barbey. Also Saybolt at 
10(1 (leg. F. can be translated into Engler at 50 deg. C. 
or Barls'y at 50 dog. C.; Sa.v liolt at 100 deg. F. tij Red¬ 
wood at 110 deg. F. ,ir Saybolt at 130 deg. F.; Saybolt 
at 130 dei;. F'. to Redwood at MO deg. F’.; Engler at 
50 dog. C. to FIngler at 20 deg. C. or Barbey at 50 deg. C.; 
Saytiolt at 210 deg. F. to Flnglcr or Barbey; Redwood at 
■'H) (leg. F'. to Saybolt at 210 deg. F'., etc. 

The dal a used in preparing this instrunieiit have been 
calculated theoretically by means of alisolute and kine¬ 
matic viscosities and then verified by .actual tests on 
certilied instruments. The reverse side of the rule con- 
t.iiiis a considerable amount of data and formulas per- 
laiiiing to the oil industry. 
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The District Court ruled that there was no standard 
of comparison from which to estimate the profits, and 
that the plaintiff was entitled to recover the entire 
profits made by the defendants from reclaimed rubber 
produced by the infringing process. It refused to 
allow a deduction of $179,309.24 for alleged profit.^ on 
the compounds which the defendant.s claim that they 
incorporated into the reclaimed rubber sold. It further 
refused to allow the defendants a reduction of $7.'),- 
94G.24 for alleged profits made from operations sub- 
.sequent to the devulcanizing proces.s, which operation.s 
are u.sual and. customary in reclaiming rubber to put 
the product in condition for sale. To the .sum agreed 
upon by the accountants a.s the ba.sic figure of proiiis, 
$610,581.06, the court added $10,982.48, a portion of 
$21,507.30 which was deducted in fixing said sum as 
.special expen.seB, a proportion of the sum of $21,004.18 
legal expen.ses, and a proportion of the reorganization 
expenses of defeirdants of ,$3,46i.<l. The court held 
this to have been improy)erly charged to the cost of the 
operation witli* the infringing process. 

DISTRICT Court Allowed Recovery oe Entire riioEiTs 

Further, the District Court reduced the profits by 
$122,932..57, apportioning certain expenses between the 
infringing and non-infringing processes—that i.s, it 
divided the general expense.s equally between the 
defendants’ two mills and allowed this as a deduction. 
The plaintiff claims that the court should have followed 
the raetf^od adopled by the accountants jointly repre¬ 
senting the parties. Then the court allowed a reduction 
of $197,200.72 for intere.st on capital invested in the 
plant and bu.siness using the infringing process. 
Defendants claimed the court errt'd in making the Madi¬ 
son Tire &, Rublgu' Co. a party and requiring payment 
of the damages by it. 

Marks Proces.s 

The process of the Marks patent for devulcanizing 
rubber waste consists in .submerging the finely ground 
rubber w'aste in a dilute alkaline solution in a sealed 
vessel, and in keeping the contents of the vessel at a 
temperature of 3.4 deg. F., and in maintaining this 
temBerature for 20 hours, nioi'e or les.s. The court held 
that the defendants appropriated the essential elements 
Ilf this process and thereby achieved the same lesult 
as the Marks patent accomplishes. The questions ot 
validity and infringement were established again.st the 
Ills by the previous decision of the court cited 

above. 

The Marks process opened a new flelil for production 
of reclaimed rpbber—that being from highly vulcanized 
'-■va)). This had never previously been successlull,' 
accomplished. By the acid iirocess, the court found, 
lubber had been reclaimed from hoots and .shoes and 
made capable of being used for other purposes. But 
I com the reception and use of the Marks proce.ss in the 
:cade and tlyf results accomplished by it, the court found 
this process wa.s of great monetary and economic value, 
ptiilicularly in reclaiming rubber u.sed in automobile 
t '.res. 

Alkaline Process Only One Successful With 
T iRF, Scrap 

It is pointed out that the devulcaiiized rubber must 
o' only possess a maximum plasticity and absorptive 
• hility but must not lose these properties with age, 
fiti the revulcanized reclaimed rubber must show high 
' iisile strength and high elongation, and must retain 


these properties for a maximum period of time. Ttee 
scrap devulcanized by the acid process does not exhibit 
these properties, which are observed in the stock de¬ 
vulcanized by the alkali process. And also because of 
its increased plasticity prior to vulcanization, the alkali 
.stock exhibits a superior abrasive resistance, and is 
superior as to aging. Such that proof show^ that 
the Marks patent was one of the most successful and 
valuable rubber patents ever issued. 

It was found that the defendants’ product essentially 
derived its marketability and value from the unlawful 
appropriation of the process of Marks. Therefore the 
court awarded the plaintiff, owner of the Marks patent, 
the entire profits made by defendants from the sale of 
reclaimed rubber produeed by the Marks process. 

The Court of Appeals held that the rule of damages 
applied by the court.below was correct, and that there 
was no process in u-se or known which could he msed as 
a standard of comparison* as contended for by the 
defendants. Again, it says that in determining tte 
profits of an infringer, other methods of accomplish¬ 
ing the fesult.s of the patented prwes.s cannot lie used 
as standards of comparison, if sui’h methods were 
covered by other patents so a.s not to be available to the 
infringer. , 

No Other Method Availaiile for Defendants 

In such case.s, the court says, in finding the proper 
amount of damages the question to be determined is. 
What advantage did the defendant derive from using 
the plaintiff’s invention over what he had in using 
other processes then open to the public and adequate 
to obtain an equally beneficial result'' The fruits of 
that advantage are the profits, and these are the dam¬ 
ages to the owner of the invention. 

The .standard of comparison for (ielerniining the 
profits earned by an infringement, to ho applicable in 
the case, must have been known and open prior to the 
dale of the plaintiff’s patent. The field of selection 
of process which might he used should be, in principle, 
that which is open to the art at the time the invention 
is appropriated. Where there is a patent which forbids 
such use, the question is presented whether it is actu¬ 
ally available to the infringer during the period of 
inD-ingement. Where the owner of the patent declines 
to permit its use or grant a license, it cannot he set 
up as a standard of comiiarison, says the court. 

Neither mav processes which were developed after 
the infriiigenieiit as a substitute for use by the defend¬ 
ants he used as a standard of comparison. In this case 
the court iound no process which might he used as this 
standard. Therefore the rule applicable required the 
defetidanl.s to pay over to the plaintiff all the profits 
which they derived through unlawful infringement. 

Now, where profits are made by the use of an article 
patented as an entirety, the infringer is liable for all 
the profits, unless he can show, and the burden is on him 
to show, that a portion of them is the result of some 
other things used. • 

Claim of Profit on Other Stefs Not Allowed 

The defendants argued that a small portion only of 
the total profits is due to the devulcanizing step and 
that the remainder is due to the finishing and refining 
steps performed subsequently. The devulcanized rub- 
ber is not immediately in condition for sale or use, but 
is subjected to the refining and finishing steps. De¬ 
fendants argued that of the total cost of producing 
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Celluloiie Aeetate Solvent —The use 

of cyclobutanone as solvent for collulosc 
acetates in the manufacture of var- 
niahes, artificial silk and films is covered 
J»y a patent granted to Henry Dreyfus. 
It is (duimed that cyciobutunone is an 
excellent HtMvent for cellulose aceUlc, 
better tfian cyclohexanone. The cyclo- 
butanone <*r- side chain homoloirtjcs 
thereof may bo used in any desired 
quantity n?lative to the cellulose ai-elate 
either alone or with suitable diluioils or 
solvents, sucfi a.s methyl alcohol, ace 
tone, etc. Any other usual or Huiluble 
substances such as camphor, fillers, 
colorifijT matter, etc,, may be addl'd in 
mukin^f the various prodiicl.s. n,44d.- 
00(1. Hi'nry Dreyfus, I.ondon, Kn^darid. 
De<-. liO, 10:^1^.) 

Animoniii uh Nlirocellulose Solvent— 
A patent reci-ntly issued to*b)hn Oollins 
(dancy covers the use of liiiuid aiihy 
drous nnimonta as a solvent for ntiiwi 
cellulose. Anhydrous ammonia !■- ^aid 
to serve as an excellent solvent for iIm- 
nitrates of cellulose ^i’enerally, beinjj: 
cajiable of readily dissolving’’ the hiuhi’r 
nitrates which have heretofore bi'en le- 
jfnnled as msoluble or soluble only m 
u very liniiti'd number of solvents It 
is also clainieil that the hitrher nitrate . 
as well ns the more readily soltiliN- 
lower nitrates, can be diss(>]ved in lt<|ind 
anhydrous ammonia without )()sinii' Iheii 
structural avrtrre^atcs. 

Not only is it possible to dissolve th«> 
nitrutes of cellulosi* in lupiid anhydrous 
ammonia, but solutions ihus foitned 
may be transferred into olhi'r suitalde 
menstrua and upon I'xaporatinc: ofT tin* 
ammonia Ihi* nitrates will remain in 
Solution in the menstrua to whicli Ihi'V 
have been transferrc’d, even thoui;h the 
nitrates wen- not initially solubh' in 
such menstrua. 

It is clainu'd that the same result 
may be accompli.shed by simply moisten 
intr th'* cellulose nitrntes with luiuid 
anhydrous ammonia, thereby eh aniline 
the nitrates to a y:elatinous mass, (‘ven 
when the ammonia is not added in 
sufhcii'nt quantity to form a clear s(du- 
tion. The cellulose nilrali's Urns irea1i‘<i 
when transfi-rred to the tj’tr.ichhu’e 
thane, carbon tetrachloride, benzene, 
alcohol or ester, which is to constitute 
the final solution medium, will imme- 
(liat«‘ly form a clear Iransjmn'nl s(*lu- 
tion of any (h'^frei' of viscosity desired, 
artd when the proc^-ss earned out. I>\ 
this methoii the Us,- of firi'ssure may lu* 
<lis)H‘nsi'd wiih, as a sutbeient qu:intil\ 
of amnii»rn:i will remain m the <ellulove 
nitrates diitiiii^ the li'ansfer to th" 
'H)lvt'nl. ewn .at. atmospherie firessure, 
to reiuh'r the nitrates soluble in the 
seeojui solvent. 

The advantages of such a process ar * 
])ointed tml in th(‘ sfiecitfcatioiis. Oh- 
viou.sly. this extra sl(>p in the' solution 
of iritralf's of cellulose will allow a 
wider latitude in the choice (tf solvt'Ut 
for a nitrocellul(*st‘ solution of any <ie 
sired chnructeristics. It also would per¬ 
mit the us(* of non llammable solvents 
which cannot be ustsl ordinarily on 
lU'Count of their low solvent value. 
(l,4Hib29,'b John Collins Clancy, Provi- 
ib'nce. U. 1.; assijftior to the Nitrog’en 
Corp. of Providence. Dec. 19, 1922.'t 


OlluloHe Nitrate — The cellulose 
nitrate used in the manufacture of 
pyroxylin plastics is usually made by 
nitrating’’ shredded tissue paper. It is 
a well known fact that during: the nitra¬ 
tion process there i.s a considerable 
amount of acid lost by chemical com¬ 
bination w’ith the cellulo.se and by the 
formation of add fumes and by the 
MH‘< hariical retention of acid in the ni- 
iiaied fiber. R. P. Calvert has been 
planted .a patent which is assi^med to 
K. J. <jij Prmt de Nemours f’o.. Wil¬ 
mington, Deb, coverint: the process of 
(ompre.Msiiic the paper before it is 
nil rated l*y passintf it through calen- 
ijers under a piessure .sufficient to mate¬ 
rially ri'duce its thickness. Tin* re¬ 
sults of I'xpcrinients made to compare 
llie a'ud loss on fiaper which was ni- 
tratod without previous compression 
with that, which had liecn .subjected to 
the extra step .showed a nel sax’injs' of 
aln»ut 0.4 of a pound of concerilrated 
and each pound of nitrocellulose 
prodtii-ed. (1,427,041. Robert P. Cal- 
vi'it. a.ssi^nior to K I. du Pont do 
Nemours A' Co. Nov. 2H, li)22.) 

Reclainunjr Nitrocellulose From Pyro 
SmokelesK Powder—.At the end of the 
war then* e.xi.'jfed larire surplus stock.s 
ol |)>io snioki’li'ss jiowder, orijxinally 
containiiip about 0.5 per ci'til of diphen- 
slamine. Some of tins powder is not 
-uitable for Use ift the arts lavause the 
poWfii'i' ^irains art' difhcullly soluble in 
tlie usual pyro.xylin solvents on account 
of their relatively ba'pe size and also 
hec'aii.se a solution of pyro has a vis- 
io.sity wliieh is too hiifh for use in coat¬ 
ing fabrics, (‘te. As is well known the 
decomposition products of the powder 
foini dark colori'd nitroso and nitro 
derivatives, which react witii the di- 
ptienylamine and make the powdi'r .solu¬ 
tions urisuitabh' for u.se exce])t in very 
dark coloicd jiroducLs. It has also been 
found tliat the presi-nee of dt|)lienyla- 
niine in a solution of pyroxylin causes 
a ra]*id falling in the vj.scosily of the 
solution on standmjj, just, as a number 
of inorganic salts are knewn to do. 
'i'his also militates a^'ain.st the use of 
p> ro powder as a sub'^tiUitf* for pure 
pyroxylin in its various a]»[dicntions. 

A patent has been K’ranted to Richard 
(1. Woo{ll)ridc:<‘. as.sjonor to E. 1. du Pont 
.li‘ Nemours A? ("o.. of WilniinK^tou, Deb, 
i>'SennL: a process for the extraction 
of dipheiiylamiTU' from jiyro powder. 
'I'he proet'ss comprises immersinp the 
povvdt'i' crams in a luiuid which is .sub¬ 
stantially a non-solvent for the powd<*r, 
smh a^ ]UopyI alcohol, !)utyl alcohol 
ol Ix'n/.eiie and heatinp the mass at a 
ti’inpi'i-ature m-ar the hoiliim point of 
llu' soKent. It is preferable to use n 
liquid which IS a non-s<dvent for the 
powiler, hut which, at a hoilinjr tem¬ 
perature, is a p;i)od solvent for diphenyl- 
aniiiH' and is abso a solvent for the 
nitroso ami nitro derivatives of di- 
idienylnmine. 

It is claimed that by such a treatment 
the viscosity of the powder solution is 
reduced to a j)oint where it can be con¬ 
veniently handled and that the diphenyl- 
amine content is rt*duced to a point 
w'here its influence is nojrliiriblc. In an 
example of the process the patentee 


describes an experiment in which a 
sample of powder originally containinjf 
0.4G per cent of diphenylamine -was 
heat treated by immersing in denatured 
ethyl alcohol containing: i ffal. of ben¬ 
zene to 100 jral. of ethyl alcohol, the 
alcohol beinif boiled in a suitable still 
provided wdth a reflux condenser. The 
viscosity of the powder was originally 
2.70 sec. by the so-called steel ball 
method, in a solvent mixture composed 
of benzene 50, ethyl alcohol 20, and 
ethyl acetate 20 parts at a temperature 
of 2H (leg. (’. After h(*ating the powder 
in boiling ethyl alcohol for about 75 
hours, using .suflicient alcohol to keep 
th(‘ powder covered, the viscosity of 
the povs'dcr was reduced to 20 sec. and 
the eonlerit of the diphenylamine both 
converted ami unconverted remaining 
in the fiowder was less than 0.02 per 
cent, a practically m^gligible amount. 

The relative efficiency of variou.s 
soiv(‘nt.‘' for accompli^shing the two ob- 
j(wts of the treatment, namely the 
I( wering of the viscosity of the re¬ 
sulting stdiition and the extraction of 
the ohjectioiiable diphenylamine arc 
given in the patent disclosure. A mod¬ 
ification involving the use of heating 
under pressure in an autoclave is also 
covered by the patent. (1,429,050. 
Dec. 1!). 1922.) 

Vulcanization of Rubber—Plloi Rieard, 
of France, has assigned to «the Soeicte 
Rican!, .Allenet Ar Tie. tin' following 
patent for the vulcanization of rubber. 
Many aeceleraUir.'*, such as dimethyl- 
aniline, pqieridine. anthraquinone, etc., 
are well known. This invention has to 
do with the use (A’ furfuramide a.s an 
accelerator. From 0.5 to 2 per cent of 
the w'eight of the rubber will diminish 
the vulcanizing time 70 to HO per cent 
and th(' temperature of the healing 
from 8 to 10 deg. C. (1,440,176. Dec. 
26. 11)22.) 

Production of Alkali-Metal ('yanidew 
—Present production following such 
processes as U. S. Pal. 1,222,105 yields 
a product (-ontaining 20 per fent of 
alkali-metal cyanide, the nmiainder con- 
.sisting of alkali-metal carbonate and 
oxide, carbon, iron and sulphur. Other 
imtents show how hydrocyanic arid may 
•lie prepared from the.se crude cyanides, 
and this is then liquefied, etc. The wide 
use of pure alkali-metal cyanides, how¬ 
ever, ha.s made it desirable to work out 
a melhod for the pt^duetion of pure 
products from the crude material 
described above. The present inven¬ 
tion has its foundation in the discovery 
that the reaction which is dcpend(Kl upon 
free' hydrocyanic acid from the 
furnace product m^y be reversed under 
suitable ('(uuiitions, whigh are properly 
controlled. The hydrocyanic acid re¬ 
acts with the carbonate of an alkali 
metal if the mass is held at a tempera- 
tun* of 200 to 500 deg, C. The proc- 
o.s further deals with a new method for 
liberating hydrocyanic acid from the 
crude mass, consisting in subjecting it 
to c. high concentration of carbon 
dioxide at comparatively high tempera¬ 
ture, The carbon dioxide replaces the 
cyanide in the furnace mass and the 
hydrocyanic acid •gas mixed with carbon 
dioxide comes off. This is then absorbed 



Jamiary 17 , 1923 


CHEMICAL AMD METALLUKGICAL ENGINEERINO 


129 


at from 200 to 600 deg. as mentioned 
above in suitable converters, the car¬ 
bon dioxide being returned to the proc¬ 
ess to liberate more hydrocyanic aci<i 
from another batch. (1,439,909. F. J. 
Metzger, assignor to the Air Reduction 
Co. of New York. Dec. 26, 1922.) 

I’urification of Hydrofluoric Acid— 
Henry Howard has assigned to the 
Grassclli Chemical Co. a procea.s for 
the purification of hydrofluoric acid. 
It consists of bubbling the gases 
evolved by the action of sulphuric acid 
on fluorspar through a tower containing 
potassium sulphate solution. The sili¬ 
con fluoride or hydrofluosilicic acid, 
which is the principal impurity, is 
washed out and the hydrofluoric acid is 
passed on. The tower must be kept hot 
enough so that no perceptible conden¬ 
sation takes place. By so operating 
the tower as to remove some of the 
solution after each run, the process 
can be made contjnuou.s. The product 
of the tower is potassium fluo.silicalc, 
which may be regarded as a final 
product or may be distilled again with 
sulphuric acid, producing hydrofluo- 
silicie acid and potassium .sulphate, 
which latter is then used over again 
in the absorption of hydrofluosilicic 
acid. The advantage of this process 
lies in the fact that a relatively iioor 
grade of spar can be used in generat¬ 
ing the lij’drofluoric aciil. In fad. 
gravelspar containing as much as S 
per c6nt silicic acid may be used to pro¬ 
duce pure hydrofluoric acid. (1,439,960. 
Dec. 26, 1922.) 

British patents 

I'or complete apecittt ations of any British 
patent apply to the SniHTintcndent. BrltiHli 
J'ulont onU'f. Southampton I’ullUin^rs, Clmri- 
t'ly Bane, l.ondon, Engrland. 

Synthetic Thymol — l-methyl-4-iso- 
]>ropyl-3-hydroxybeiizene and an isomer 
thereof are prepared by treatin^f nietu- 
tresol-sulphonic acid with isopropyl 
alcohol and concentrated sulphuric acid 
or with isopropyl hydrojren sulphate at 
a rais^ temperature, and subsequently 
splitting off the sulphonic jfroup. Exam- 
j)les are given showing the treatment 
m each ease, and the sulphonic ^roup 
is split off by distillation in steam, the 
oil obtained bcinj; freed from isopropyl- 
ether compounds -for example, by 
treatment with caustic soda—-and the 
product fractionally distilled. From the 
after-runnings a product is obtained by 
crystallization fi^jm benzene represent¬ 
ing a thymol-isomer, hnvinp: a meltinp 
point 114 to 115 deg. C. The thymol 
itself may be recrystallizcd from lij^roin. 
(Br. Pat. IBs,202. J. Y. Johnson, Lon¬ 
don, assli^nor to Badische Anilin und 
Soda Fabrik. Nov. 155, 1922.) 

• 

Phosphate Fertilizers - - Phosphoric 
compounds suitable for fertilizer, such 
as naturally occurrinjf pho.sphates, bone 
meal and phosphoric slags, are con¬ 
verted into a form soluble in citric acid 
and partly soluble in citrates by inti¬ 
mate {grinding with about one to one 
and a half parts of a suitable salt of the 
alkali or alkaline>earth metals, am¬ 
monium or tna^eslum. Double salts of 
the alkali metals and magnesium may 


also be used. The sulphates, chlorides, 
silicates and nitrates of these metals 
are mentioned as suitable salts, and 
either the artificially prepared com¬ 
pounds or the naturally occurring vari- 
etiovS such as kainite, achoenite, kioaerite 
and curnalUte may be employed. The 
process is stated to be of particular 
value in the treatment of Florida phos¬ 
phates. (Br. Pat. 186,223, R. W. 
James, London, and Eisenwork Ges. 
Maximilianshutto, Rosenberg. Nov. 15, 
11122 .) 

C’hlorinalinK Methane In the chlori¬ 
nation of methane, steam is employed 
a.s a diluent to the reacting gases to 
moderate the violence of the reaction 
and at the same time to supply if nei’es- 
sary the heat for its iniiiation. In 
general 2 to .5 volumes of steam per 
unit volume of chlorine are used and 
temperatures above 650 dej^. C. are 
avoided owing to the decomposition of 
steam and formation of oxide of car¬ 
bon. Catalysts such as chlor||(les of 
copper, iron, and the alkaline earth 
metals may he employed, with or with¬ 
out porous curriers. The relative pro¬ 
portions of the reacting gases are 
dependent on the djnien.''ions of the 
reaction tubes and upon the prod.ucts 
required. Examples are given in which 
formation respectively of methyl chlo¬ 
ride, methylene dichloridi*, chloroform 
and of carbon tetrachloride is promoted, 
(Br. Pat. 180,270. Holzverkohlungs- 
Industrie Akt.-Gcs. und K. Roka, Baden. 
Nov. 15, 1922.) 

EmulaionH' -Permanent emulsions of 
the kind in which the internal and ex¬ 
ternal phases are constituted by aqueous 
liquid und oleaginous material respec¬ 
tively are formed from oleaginous 
materials which themselves possess 
water dispersing properties. These 
properties are acquired by heating or 
polymerizing the oleaginou.s materials 
without oxidizing them, or by heating 
or polymerizing after or with simulta¬ 
neous oxidation, whereby the oleaginous 
material becomes gelutinated, sticky 
and elastic, such processes being gen¬ 
erally known. This treated material 
may be directly emulsified with the 
aqueous liquid, or it may he diluted 
with a quantity of unti'cated material. 
The mixture, which also possesses 
water-di.spersing ju'opert m‘s, may be 
subsequently emulsified. The aqueous 
liquid may contain a little solid matter 
of a sticky nature—for example, glue 
or casein—-and is added to the oleagi¬ 
nous material during vigorous stirring 
thereof. The resulting emulsion is solu¬ 
ble in oil and is particularly useful in 
painting and priming material.^ as de¬ 
scribed in specification 175,764, or in the 
manufacture of margarine or edible fats 
HH described in .specification 178,885. In 
an example 100 parts of refined soya 
oil are ugitated^at 250 deg. C. and 
treated with a current of air, steam or 
inert gas, preferably at 225 to 250 deg. 
C., until gelatinized. It is then cooled 
to 100 deg. C. and mixed with 300 parts 
of untreated oil, and into every 100 
parte of this product 800 parte of 
aqueous liquid are vigorously stirred. 


This process is stated to be applicable 
generally to fatty oils containing lino* 
lie, linoleic or linolenic acid such as 
linseed, soya, cottonseed, sesame and 
ground-nut oils. (Br. PaL 187,299. 
E. V. Schou, Palsgaard, Denmark. Dec. 
13, 1922.) ^ 

Sewage Disposal -In order to obtain, 
in a relatively short period, an effluent 
of sufliciont purity to allow of its being 
discharged into a river or estuary, the 
sewage to hi* treated is mixed with 
highly active sludgi’ for a period of 
from 10 to 60 minute.s in a tank pro¬ 
vided with mechanical circulators and 
l)affles. It is then passed into a scries 
of tanks in wliich it is further aerated 
by means of air difi’u.sers at the bottoms 
of the tanks. The mixture of sludge 
and ,sewage is then led into settling 
tanks, w’herc the effluent is drawn off. 
The sludge,Vhieh is now a mixture of 
the original .sludge and the new sludge 
from the treated sewage, is conveyed 
into a scries of a«‘ruting tanks provided 
with air diffusers, and in these tanks 
the sludge again becomes highly active, 
the period of aeration being about 4 to 
8 hours. From the last of the series 
of aid^iting tanks, the sludge is run to 
settling tanks, where more water ia 
drained from it, the concentrated sludge 
being collected in a tank from which 
it ia drawn by a pump und delivered to 
the initial mixing tank near the sewage 
entry pipe. (Br. Pat. 187.316. J. A. 
Coombs and Activated Sludge, Ltd., 
Westminster. Doc. 13, 1922.) 

Deaulphurizing GaHcs—Sulphuretted 
hydrogen is removed from gases by 
washing with a nickel salt solution with 
or without the addition of a salt incap¬ 
able of precipitating nickel, or of a 
.substance capable of forming a nickel 
compound soluble in alkaline solutions. 
The following substances are mentioned 
as being suitable: Ammonia, pyridine, 
salts of organic acids, ammonium chlo¬ 
ride, ammonium sulphate and sodium 
chloride. When the sulphuretted hydro¬ 
gen has been absorbed, with the forma¬ 
tion of a precipitate of nickel sulphide, 
air is blown in, with the production of 
free sulphur and of a nickel solution 
suitiiblc for re-use. An example de¬ 
scribes the use of a solution containing 
nickel sulphate, ammonia and ammonium 
sulphate. (Br. Pat. 186,316. Ges. fiir 
Kohlentcchnik, Dortmund. Nov. 16, 
1922.) 

Alloys—Bronze alloys, suitable for 
making articles for use in contact with 
superheated steam, wires for. paper 
manufacture, springs for press-buttons, 
electric .switches, and other purposes, 
consist of not le.ss than 87 parts of 
copper, 4.6 to 10 parts of tin, 1 to 6 
parts of ni^cl and not more than 5 
parts of zinc. The copper and nickel 
are first melted together, the tin is then 
added, and finally the zinc. * 

A second specification by the same 
patentee covers a copper-zinc alloy hav¬ 
ing less than 40 per cent of zinc con¬ 
taining also nickel, manganese and iron, 
and not more than 8 per cent of alumi¬ 
num. The alloy may consist of 40 to 
56 parts of copper, 3 to 16 parts of 
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nickel, 1 to 3 partH of mnn^funeHo, 1 to 
3 parts of }roTl, 0.5 to 3 parts of alumj- 
num, and leas than 40 parts of /.jnr 
The copper, nickel, nianffaneso and mm 
are first melted together, the zinc then 
added, and finally the aiuniinutn. (Ur. 
UatH. IKO.If.-K! and I8ti,3:{7. All^renieim- 
Deutsche.s'' Metallwerk (ics., Uerliii. 
Nov. 15, 1!)32.) 

Motor ruel —Fuel oil for inl<*rnal' 
con)busii(m enKincs comprises an inti¬ 
mate mixture of mineral hydrocaib(Oi 
oiKs, of 0.H().5 to 0.895 specific ;?ravity, 
resin oil or oil derived from heating: 
resin or a ruainous body, and water, 
with or without distilled or recovfTcd 
Ki'case, fatty oils, tar distillates or 
cracked or polymerized mineral oil, the 
coimtiluents lieinK incorfjorated by am 
monia or tnmothylarnim*. 'I'he reMiiom. 
and fatty constituents may be mtValed 
or sulj)honated. Tin* tar d^tillateh. used 
contain tar acids and boil ludween 2.5(1 
and 2H0 de^r. (5 One exan»ple comprises 
65 parts of kerosiou*, 10 to 12 parts of 
resin oil, or (d a mixtuie of 2U to dtf 
per cent of resinous and HO to 70 per 
cent of fatty oils, 2 to 5 parts (tf am¬ 
monia and 20 parts of water. (Hr. PaC 
180,106. T. M, Hickman, Wolvefliamj)- 
ton. Nov If), 1022.) 

^ ,7 

Book Reviews 

TlIM SMITHMoNTIaN iNHriTCTIti.M'.M S'll HV ol 
NAi’eiiAi. Ukhoufk'Kh Ai'eMcn to I‘ii,nn- 
HAl.VANIAH UkHOOHCKH U.V 
■p'i/f)-. eooHuUInfl: erigincoi. rolnml)ii', 
Ohio l’iil)ll.s)K'd for and dl.Hltlloilrd b\ 
11i‘‘ Sndfliflontun TrtstltoUon, ^VMHhlt)k't(m 
I!):’: U.o Iiutudinr 

ne(Hl\ OHi fiill-pjiKo niiisl r;i I lon‘., ni.ii'- "i 

The State of Pennsylvania has un 
dertuken to trive to the trrade school.v 
and hitrh schools special instruction^' 
retnirdine: the natural resourei-s of the 
state and the utilization of thest' re¬ 
sources by indu.stry. In furtlieuinc<' 
of this idea, this volume has bt-en pre¬ 
pared and IS to be placed in the hands 
of every seventh prndo treojrrapliy 
teacher of the staU*, and will be dis¬ 
tributed ns well to others whiv will use 
it for instruction purposcH. Howtver. 
the value of the work is not by any 
means limited to that state nor In 
oducntional purposea. 

The author has tfivon a splendid and 
a detailed review of fuel, mineral, forest 
and njrricultural resources as well as a 
special exposition of some of the metal 
lurgical and mineral industrial develop¬ 
ment of the state. Mr. Wyer has been, 
in his many publications, exceptionally 
successful in jrrnphic presentation and 
clear demonstration of important in¬ 
dustrial and economic facts by map.s, 
charts ami photographs. This pnrtic- 
ulaV volume seem.s to be a superlative 
exhibition of this unusual skill, for the 
many illustrations are in themselves of 
such value that without the text 

tho book would be of fifreat interest. 

Of neeo.ssity the technical informa¬ 
tion furni.shed in such a book is not 
new, but the methods of presentation 


arc in many case.s novel and worthy of 
cojisuleration by any enjfineer. The 
{)lioio;,'Taph.s and diagrams of indus- 
tiial proccs.se.s and piant.s are in gen¬ 
eral either diagramn atic or developed 
1 1 mil models such a.s those exhibited by 
I he Smilhsmuan Institution. Anyone 
fmving an mdustnal denion.stration to 
make of any of the industries covered 
in (Ins book will do well to consult this 
voik holh for mutorml and for sugges- 
tioii.s a.s lo methods of presentation. It 
Is lo be hoped that the Smithsonian 
Instilulion will (ind it jiossible to ex¬ 
tend its work of thi.s sort until every 
'late of llie Union can be .served by as 
(ini‘ a liook as this one for 1‘ennsyl- 
vania. R. .S. McBride. 


'I'iiii ,\SAio.Mi» 111 Rnnnnic I'.y ./oka B. 

I'lilflr l;,r, pp. CnCipiK Co., 

N. vs VmU Price. $-J rwi 

It is the author’s mttuilion that his 
monograph s<'rv«> a two-fold purpose, 
nanu'^’, a guidi* to lho.se chemists un¬ 
familiar with ruliber who may be called 
upon to analyze this type of product, 
and, for the benefit of the rubber tech¬ 
nologist. 

'The book in general is of little, if 
any, value to a rubber technologist. The 
<ha))U'r dealing with the testing of 
criiiie riibhei- is entirely too limited and 
the methods outlined cannot la* succes.s- 
fully used lo ditferentiate between non- 
uniforniily of shipmeifts (other from 
the standpoint of rate of cun' or qual- 
it\ variation. The same applie.s to that 
I'.irt (hulling with the sampling and test¬ 
ing of the various reiruforcing and 
dilueiil pigments. In many cases the 
tests given are im^apablc of interpreta¬ 
tion as far as their effects on the resul¬ 
tant. compound is coruumned, while in 
others some particular test of much im- 
portance i.s neglected. 

A few Instances may be mentioned, 
such as 111 th(> examination of oil sub- 
“■litutes (page 29) where the aeetone 
extract is made for eight hours only, 
of miimral rubber (pagi‘ 31) which de¬ 
termines the “uceton(> soluble” in four 
hours and makes no ref(M’(>nce to tho 
melting ))oint of plasticity, of litharge 
{{lage 42) w'hich is not examined for 
metallic lead and of gas black (page 48) 
where no reference is made to a test 
for grit. 

Throughout, there is a tendency on 
the part of the author to (‘ndeavor to 
explain the effects and uses of the 
compounding pigments in rubber, which 
seem to indicate a lack of experience 
along this particular line, inasmuch as 
many statements conflict with present 
practice. He refers to magnesium car¬ 
bonate (page 46) as not being as power¬ 
ful an accelerator ns the oxide, whereas 
it has no accelerating value, to alumi¬ 
num fluke (page 46) being used to re¬ 
place zinc oxide, to mineral rubber 
(page 30) reducing blooming, and to 
air slaked lime hydroxide (page 61) 
ns having but some accelerating effect. 
These are but few instances of many 
such statements to which exceptions 
may be taken. 

It would have been well to have left 
out any reference to organic acceler¬ 


ators, or at least confined their mention 
to name only, a.s serious misconcep¬ 
tions may be fornmd by a clo.se study 
of thi' particular chapter, a noticeable 
example^ of which is the statement that 
p-phcriyk'ne-fiiamjnc is of no importance 
commcirially (page 40). 

When the value of this monograph 
t(> the non-rubber technologist is con- 
.sidered it probably .serves its purpose 
to some extent. However, it adds 
nothing to w’hat has already been pub¬ 
lished along these lines, particularly 
by the various committees of several 
technical societies. It has, however, the 
advantage of having in compact form 
man.v data which are otherwi.se quite 
scattered as well as many references 
to work on rubber. 

It may be well to call attention lo the 
fact that the book doe.s not seem to 
have been thoroughly proof-read. A 
particularly )iad example is on page 25, 
where it states to “divide the per¬ 
centage of rubbi'i- by the percentage of 
combined sulphur,” whereas the opposite 
i.s the procedure, namely, dividing the 
.sulphur by tlie rubber. 

F. ,1. Dur..\N. 


Tun ]o>M,\N< K 'll 'i*nH (’.AH I.MoisHruY Hy 
Ottrni I' Konunii, lilnailiiii jinU 8\ipcrin- 
temp nl of Irainln^^ am) (•(hKatPin. Tfoplcfl 
(Jas, UkIH <Vr (’oki' (’o, (’hic.agd Vrl- 
vatclv publis[M-(l Miul for di.sti i])ution by 
the aotlioi line paijr.s. jnf'ludiiig many 
illii.st I ,i( lull' I ’11« I-, $1 r.o 

As imjdied l)y its title this book ia 
intended to popularize many of the 
historical and dramatic features of the 
gas Jiuiustry aru^ record in part “the 
romance of its achievements.” “An 
attempt has also been made to relate 
entertainingly how obstacles in the way 
ot production, distribution and uses of 
gas have been overcome; how gas has 
become the ideal fuel in the household 
and in (lie factory: and how its radiance 
rivals the sun.” 

Tlu' author has succeeded in bringing 
together many interesting items re¬ 
garding tho early history of tWj manu¬ 
factured gas business; and he clearly 
sets forth some of its present day 
problems, ijuito obviously in an effort 
tc defend the industry against some 
of the common misapprehensions and 
criticisms. 

Starling as it does with the begin¬ 
ning of the universe and tracing some 
of the early stages of civilization 
through the worship of fire to the dis¬ 
covery of practical applications of gas 
in the household, the book attempts a 
most difficult task. As pwsented, it is 
doubtful whether the general reader 
would find a grea*t deal of interest or 
value to him; but manj^ in the gas busi¬ 
ness itself will doubtless be inspired 
to greater enthusiasm for the industry 
and may receive from tho book sugges¬ 
tions ns how diplomatically to meet 
public-policy problems which repeatedly 
tax the ability of even the most ingeni¬ 
ous management. Particularly for the 
information of the young employee dur¬ 
ing his course of instruction as a cadet, 
this work should find general usefulness 
R. S. McBR[0B. 
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at from 200 to 600 deg. as mentioned 
above in suitable converters, the car¬ 
bon dioxide being returned to the proc¬ 
ess to liberate more hydrocyanic aci<i 
from another batch. (1,439,909. F. J. 
Metzger, assignor to the Air Reduction 
Co. of New York. Dec. 26, 1922.) 

I’urification of Hydrofluoric Acid— 
Henry Howard has assigned to the 
Grassclli Chemical Co. a procea.s for 
the purification of hydrofluoric acid. 
It consists of bubbling the gases 
evolved by the action of sulphuric acid 
on fluorspar through a tower containing 
potassium sulphate solution. The sili¬ 
con fluoride or hydrofluosilicic acid, 
which is the principal impurity, is 
washed out and the hydrofluoric acid is 
passed on. The tower must be kept hot 
enough so that no perceptible conden¬ 
sation takes place. By so operating 
the tower as to remove some of the 
solution after each run, the process 
can be made contjnuou.s. The product 
of the tower is potassium fluo.silicalc, 
which may be regarded as a final 
product or may be distilled again with 
sulphuric acid, producing hydrofluo- 
silicie acid and potassium .sulphate, 
which latter is then used over again 
in the absorption of hydrofluosilicic 
acid. The advantage of this process 
lies in the fact that a relatively iioor 
grade of spar can be used in generat¬ 
ing the lij’drofluoric aciil. In fad. 
gravelspar containing as much as S 
per c6nt silicic acid may be used to pro¬ 
duce pure hydrofluoric acid. (1,439,960. 
Dec. 26, 1922.) 

British patents 

I'or complete apecittt ations of any British 
patent apply to the SniHTintcndent. BrltiHli 
J'ulont onU'f. Southampton I’ullUin^rs, Clmri- 
t'ly Bane, l.ondon, Engrland. 

Synthetic Thymol — l-methyl-4-iso- 
]>ropyl-3-hydroxybeiizene and an isomer 
thereof are prepared by treatin^f nietu- 
tresol-sulphonic acid with isopropyl 
alcohol and concentrated sulphuric acid 
or with isopropyl hydrojren sulphate at 
a rais^ temperature, and subsequently 
splitting off the sulphonic jfroup. Exam- 
j)les are given showing the treatment 
m each ease, and the sulphonic ^roup 
is split off by distillation in steam, the 
oil obtained bcinj; freed from isopropyl- 
ether compounds -for example, by 
treatment with caustic soda—-and the 
product fractionally distilled. From the 
after-runnings a product is obtained by 
crystallization fi^jm benzene represent¬ 
ing a thymol-isomer, hnvinp: a meltinp 
point 114 to 115 deg. C. The thymol 
itself may be recrystallizcd from lij^roin. 
(Br. Pat. IBs,202. J. Y. Johnson, Lon¬ 
don, assli^nor to Badische Anilin und 
Soda Fabrik. Nov. 155, 1922.) 

• 

Phosphate Fertilizers - - Phosphoric 
compounds suitable for fertilizer, such 
as naturally occurrinjf pho.sphates, bone 
meal and phosphoric slags, are con¬ 
verted into a form soluble in citric acid 
and partly soluble in citrates by inti¬ 
mate {grinding with about one to one 
and a half parts of a suitable salt of the 
alkali or alkaline>earth metals, am¬ 
monium or tna^eslum. Double salts of 
the alkali metals and magnesium may 


also be used. The sulphates, chlorides, 
silicates and nitrates of these metals 
are mentioned as suitable salts, and 
either the artificially prepared com¬ 
pounds or the naturally occurring vari- 
etiovS such as kainite, achoenite, kioaerite 
and curnalUte may be employed. The 
process is stated to be of particular 
value in the treatment of Florida phos¬ 
phates. (Br. Pat. 186,223, R. W. 
James, London, and Eisenwork Ges. 
Maximilianshutto, Rosenberg. Nov. 15, 
11122 .) 

C’hlorinalinK Methane In the chlori¬ 
nation of methane, steam is employed 
a.s a diluent to the reacting gases to 
moderate the violence of the reaction 
and at the same time to supply if nei’es- 
sary the heat for its iniiiation. In 
general 2 to .5 volumes of steam per 
unit volume of chlorine are used and 
temperatures above 650 dej^. C. are 
avoided owing to the decomposition of 
steam and formation of oxide of car¬ 
bon. Catalysts such as chlor||(les of 
copper, iron, and the alkaline earth 
metals may he employed, with or with¬ 
out porous curriers. The relative pro¬ 
portions of the reacting gases are 
dependent on the djnien.''ions of the 
reaction tubes and upon the prod.ucts 
required. Examples are given in which 
formation respectively of methyl chlo¬ 
ride, methylene dichloridi*, chloroform 
and of carbon tetrachloride is promoted, 
(Br. Pat. 180,270. Holzverkohlungs- 
Industrie Akt.-Gcs. und K. Roka, Baden. 
Nov. 15, 1922.) 

EmulaionH' -Permanent emulsions of 
the kind in which the internal and ex¬ 
ternal phases are constituted by aqueous 
liquid und oleaginous material respec¬ 
tively are formed from oleaginous 
materials which themselves possess 
water dispersing properties. These 
properties are acquired by heating or 
polymerizing the oleaginou.s materials 
without oxidizing them, or by heating 
or polymerizing after or with simulta¬ 
neous oxidation, whereby the oleaginous 
material becomes gelutinated, sticky 
and elastic, such processes being gen¬ 
erally known. This treated material 
may be directly emulsified with the 
aqueous liquid, or it may he diluted 
with a quantity of unti'cated material. 
The mixture, which also possesses 
water-di.spersing ju'opert m‘s, may be 
subsequently emulsified. The aqueous 
liquid may contain a little solid matter 
of a sticky nature—for example, glue 
or casein—-and is added to the oleagi¬ 
nous material during vigorous stirring 
thereof. The resulting emulsion is solu¬ 
ble in oil and is particularly useful in 
painting and priming material.^ as de¬ 
scribed in specification 175,764, or in the 
manufacture of margarine or edible fats 
HH described in .specification 178,885. In 
an example 100 parts of refined soya 
oil are ugitated^at 250 deg. C. and 
treated with a current of air, steam or 
inert gas, preferably at 225 to 250 deg. 
C., until gelatinized. It is then cooled 
to 100 deg. C. and mixed with 300 parts 
of untreated oil, and into every 100 
parte of this product 800 parte of 
aqueous liquid are vigorously stirred. 


This process is stated to be applicable 
generally to fatty oils containing lino* 
lie, linoleic or linolenic acid such as 
linseed, soya, cottonseed, sesame and 
ground-nut oils. (Br. PaL 187,299. 
E. V. Schou, Palsgaard, Denmark. Dec. 
13, 1922.) ^ 

Sewage Disposal -In order to obtain, 
in a relatively short period, an effluent 
of sufliciont purity to allow of its being 
discharged into a river or estuary, the 
sewage to hi* treated is mixed with 
highly active sludgi’ for a period of 
from 10 to 60 minute.s in a tank pro¬ 
vided with mechanical circulators and 
l)affles. It is then passed into a scries 
of tanks in wliich it is further aerated 
by means of air difi’u.sers at the bottoms 
of the tanks. The mixture of sludge 
and ,sewage is then led into settling 
tanks, w’herc the effluent is drawn off. 
The sludge,Vhieh is now a mixture of 
the original .sludge and the new sludge 
from the treated sewage, is conveyed 
into a scries of a«‘ruting tanks provided 
with air diffusers, and in these tanks 
the sludge again becomes highly active, 
the period of aeration being about 4 to 
8 hours. From the last of the series 
of aid^iting tanks, the sludge is run to 
settling tanks, where more water ia 
drained from it, the concentrated sludge 
being collected in a tank from which 
it ia drawn by a pump und delivered to 
the initial mixing tank near the sewage 
entry pipe. (Br. Pat. 187.316. J. A. 
Coombs and Activated Sludge, Ltd., 
Westminster. Doc. 13, 1922.) 

Deaulphurizing GaHcs—Sulphuretted 
hydrogen is removed from gases by 
washing with a nickel salt solution with 
or without the addition of a salt incap¬ 
able of precipitating nickel, or of a 
.substance capable of forming a nickel 
compound soluble in alkaline solutions. 
The following substances are mentioned 
as being suitable: Ammonia, pyridine, 
salts of organic acids, ammonium chlo¬ 
ride, ammonium sulphate and sodium 
chloride. When the sulphuretted hydro¬ 
gen has been absorbed, with the forma¬ 
tion of a precipitate of nickel sulphide, 
air is blown in, with the production of 
free sulphur and of a nickel solution 
suitiiblc for re-use. An example de¬ 
scribes the use of a solution containing 
nickel sulphate, ammonia and ammonium 
sulphate. (Br. Pat. 186,316. Ges. fiir 
Kohlentcchnik, Dortmund. Nov. 16, 
1922.) 

Alloys—Bronze alloys, suitable for 
making articles for use in contact with 
superheated steam, wires for. paper 
manufacture, springs for press-buttons, 
electric .switches, and other purposes, 
consist of not le.ss than 87 parts of 
copper, 4.6 to 10 parts of tin, 1 to 6 
parts of ni^cl and not more than 5 
parts of zinc. The copper and nickel 
are first melted together, the tin is then 
added, and finally the zinc. * 

A second specification by the same 
patentee covers a copper-zinc alloy hav¬ 
ing less than 40 per cent of zinc con¬ 
taining also nickel, manganese and iron, 
and not more than 8 per cent of alumi¬ 
num. The alloy may consist of 40 to 
56 parts of copper, 3 to 16 parts of 
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Engineers Honor 

guiHhed Gathering Hearn Ne 
Good Will—Engineer 

I^OLITICS nt-eda a larger dose of lo^'ic 
X and pracl.cal sense, Hrince (letasio 
Cuetani, new ItJilian ArnbuMsador to ilu- 
lJnit<'‘d States, declared in an addfc^'S 
at the annual dinner of the Anieru an 
Engineering t’ouncil of the Federated 
American Engineering Societi«-s held at 
the Chevy Chase (3)ub, Washington, 
Thursday evening, Jan. IJ. The‘U'(|ual- 
ities of the engineer, he said, would 
bring great advantages to ]»ublie aH'air.s. 

The AmbasHador, himscdf an engineer 
and for 111 years previous to tlie wai a 
resident of the United Statc'i^ said iliat 
his princijial aim is to strengtlien the 
bonds of friendship and esteem lietween 
this country and Italy. Ke^allmg hi?' 
engineering career in the West follow¬ 
ing his graduation from tiie ('olunibta 
University Scfiool of Mines in 
Frince Caetani said that lie wa.s re¬ 
turning not only a.s a diplomat inil as 
an engirn’cr and friend of Anierua. 

Engineering, he eonlinued, is d<‘stined 
to play a ))owerful role in nKMli rn 
civilization. Italy he deHcribe<l a.s a 
nation born again. Its potentialities in¬ 
dustrially, hi* said, were bouml to make 
it u great force in world coniiiicrce. 
The electric industry espeeialiy was 
making rapid strides and all bran<dies 
of engineering activity were developing 
con.structivi* effort, in whii h Ilalx'- 
greatest asset wa.s an uhundaiui' of 
efficient labor and in which Ameruaii 
capita! ami machinery were m'cded 

The Ainlmssador s address was lienid 
by leading engineers and i)ul)lic otbnab 
from all parts of the country. Dean 
Mortimer K. Cooley of the University 
of Michigan, president of the American 
Kngini'cring Council, presided. Other 
H]>eakers were Calvin W. liice of New 
York, secrcUiry of the Americjin Society 
of Mechanical Engineers, and John J. 
Tigert, United States Commissioner of 
Education. 

I’an-Amwiican UNirv 

Mr. Kice, who reci'iitly returned fiom 
South America, w'herc, aci'omjmnymg 
Secretary Hu).’he.s and jmrU to the 
Brazilian ('entennial Exposition, lie 
acted as an eiuoy of the .American engi¬ 
neering profession, said that delinite 
slep.s have been taken to promote 
Futv A moncan unity among engineers. 
Through the elforts of the Department 
of Commerce. Mr. Uice reported, the 
idea of standardization was spieading 
in the South American counlnc«. nil of 
which are contemplating legislation to 
establish a standardization bureau, a.s 
recommended by Secretary iloover. 

A permanent organization to carry 
out tly resolutions of the recent Inter¬ 
national Engineering Congress at Rio 
de Janeiro has been effected, according 
to Mr. I^ice, who said it was now' pro¬ 
posed to call a meeting of the Pan- 
American nations to develop the dream 
of 8 tranaeontinental railway. He pre¬ 
dicted that the engineer would be in¬ 
creasingly influential in bringing about 


Caetani at Banquet 

w Ituiian Amba^tsador's Mes.sage of 
Nettled in Public Life 
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CAt^TANl 

Milling l-inrmci'r ;ui(l Newly AppoinU'il 
Jl.ilian AiiibasK.'nJor 

Pan mcruuii .solidarity and in the 
allainmcnl of inlernaliuiial peace. 

Encinkkuinc in Japan 

Elmer A. Sperry of New Voik, re¬ 
porting upon Ills miK.sion to Jafian, told 
of llu* remarkable progress being made 
by the Japanese in industry and in 
engineering, saying that even England 
bad comi' to Tokio to gain new ideas 
in warship construction. Mr. Sperry 
d»-srnl)('d the huge size of tlie industrial 
plants and machinery used in Ja])an as 
<‘\c«'cding anything known in the United 
Slates. Tile Japanese jieople, lie said. 
Mere keeping the disarmanicnt compact 
to the letter, while the enguun'rs of 
Japan were aiming to promote a better 
inlei iiatlonal understanding by effecting 
1 lo>er rolalions vs’ith tho engiiioers of 
other rutioiis. 

CAFT.VNI'S .\pnKKSS 

'idle Italian Ambassador wa.s warmly 
received by his fellow engineers, and 
bis remarks were frequently a]i))!auded. 
Extracts from his .«peeeh follow: 

“Vttur kind invitation to he u guest 
at the annual banquet of the Federation 
of .Xnierican Engineering Societies 
reached me while J wms preparing to 
leave for the United States. 1 read it 
with deep satisfaction, for it made me 
feci that, besides sailing for America as 
lUily’s Ambassador, J w'hs going home 
to my old stamping grounds somewhat 
still invested with the qualifications of 
an engineer. 

“We pride ourselves in saying: *Once 
an engineer, always an engineer.’ What¬ 
ever may be the course of life followed 
by one of us, it will always be marked 
by the indelible seal of the scientiftc. 



practical and logical training to which 
an engineer is subjected during the 
early years of life. 

“I judge that many of my colleagues 
prcssent at thi.s banquet have followed in 
life mo.st disparate occupations which 
often had little to do with engineering; 
such has been my personal experi¬ 
ence during the agitiited years since 
the beginning of the war. Well, 
gentlemen, we can say that in each and 
every occujuition we have felt and 
thought and acted chiefly as engineers. 

“Some have made the remark in crit¬ 
icism that engineers lack political in¬ 
tuition and ability; I would answer that 
a larger dose of logic and positiveness 
applied to jiolitics would bring great 
advaiitagc.s to public affairs. 

“Whatev(‘r the case may be, it is very 
agreeable that politics bear little weight 
in the relations between Italy and the 
United StaU'.s. Between our two coun¬ 
tries there has never existed political 
rivalry or .'^erious conwnercial competi¬ 
tion; our relations have been confined 
almost ex<'lusively to cont^icts of labor, 
of engineering, of commerce, of science 
and of art. 

“Italy’s largest asset is the remark¬ 
able quality of il.s people’s labor; sober, 
intelligent, hardworking and plastic, 
the Italian peasant or workman will 
in an incredibly short time become effi¬ 
cient in whatever he is called to do. 
While J was carrying out foctification 
works along our front, many officers of 
the a!lic<l jiowcrs expressed to me (heir 
admiration for the remarkable .skill 
of our pea.sant-soldiers compared with 
their ow’n. 

“Of all this many •Americans are per¬ 
haps not yet fully aware for the reason 
that the wave* of Italian emigration 
which shortly preceded the war was so 
sudden that it w'as not utilized to beat 
advantage. Most of our .skillful labor¬ 
ers, insufficiently guided, agglomerated 
in the congested cities of the Ea.st, con¬ 
tenting tln*m.Melvcs with the fir.st job 
they came acros.s, instead of taking up 
occupations more congenial to ^ their 
nature and for which they were better 
prepared. 

“Specialization of Italian labor will 
bring great advantages to the large 
engineering industrial and agricultural 
enterprises which are still to be achieved 
in the United Stales. 

Italy’s Natural Resources 

“Much, how’ever, is skll to be done in 
Italy itself; it.s resources are far from 
being fully developed and there are 
many opportunities for American cap¬ 
ital. machinery and technical" organiza¬ 
tion to be usefully applied in Italy. 

“The electric industry in our country 
has made rapid strides a«d as to per¬ 
centage of utilized water power, Italy 
ranks, I believe, foremost in the world. 
Electricity is our ‘white coal’ and at the 
present day its use results in an econ¬ 
omy of about two billion lire, otherwise 
necessarily spent on fuel imports. 

“In 1898 the electric energy developed 
in Itrfly amounted only to 87,000 kw.; 
it increased to 426,000 kw. in 1908, to 
1,240,000 kw. in 1918 and power plants 
for some other 1,000,000 kw. are planned 
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or under construction. About 800,COfl 
kw. are still to be developed. 

“On the Tirso in SardegTia a re.servc.. 
of 416 million cu.m, capacity is being 
constructed. It will be the second larg¬ 
est in the world, ranging immediately 
after the Assuan dam and will develop 
about 50 million kw.-hr. and irrigate 
60,000 acres of land. 

“My experience in the United Stales 
ha.s been my most valuable as.set in life. 
Before leaving Home, at a dinner given 
to me by the Italian engineers, I ex¬ 
horted the young engineers to gel a 
few years o'f practical training in 
America. I hope you will do likewise by 
encouraging your students and grad¬ 
uates to spend some time in Italy, as 
nothing broadens the mind more than to 
breathe an atmosphere different from 
that of one's own town and country. 

“Italy’s atmosphere is vibrating with 
wonderful reflexes of a long and glo- 
riou.s past and full of jiromise for a 
remarkable fifture. 

“It is a great art in life to siiigle out 
and appreciate other people’s good ciual- 
ities and try to make them your own. 

“Similar intercourse between our 
young students who, in a few years, will 
be the active men of our countrie.s, will 
be a powerful factor in reaching the 
principal and ultimate aim 1 will have 
in view in carrying out my duty as 
Ambassador—^that is, to strengthen the 
bonds of friendship and e.stecm between 
Italy and the United .States.” 


Would Continue to Hold 

Foundation Patents 

• 

Department of Justice Asks Provision 

in Winslow Bill to Exclude Chemical 
Patents From Ketunied 
Alien Property 

The Department of .lustice is urging 
that a .safeguarding clause be inserted 
in the Winslow bill, which authorizes 
the rcsto’ ition of If10,000 trusts held by 
the Alien I’roperty Custodian to their 
German and cx-cnemy owners, specifi¬ 
cally excluding the 4,700 patents which 
arc now held by the Chemical Founda¬ 
tion. H. J. Galloway, special assistant 
to the Attorney-General, informed the 
committee last week that the govern 
ment desired to have this additional 
protection in order that the jiatcnt.s, 
li.sted at nominal valuations, might not 
be turned back. 

Present indications are that the gov¬ 
ernment’s motion to get back the Chem¬ 
ical Foundation patents will be heard 
in the,District Court of Delaware about 
April 1.5. Mr. Galloway .said. He in¬ 
formed the House Interstate and For¬ 
eign Commerce Committee, which had 
been conflueting hearings on the Wins¬ 
low bill, that all of the necessary pre¬ 
liminary legal papers had been filed and 
that only the fixing of the date of ar¬ 
gument held up consideration of the 
case. 

“If the Chemical Foundation has any 
title at all to the ex-German patents, 
it is an absolute title,” Mr* Galloway 
said. However, he contended that the 
sum paid for the patents was inade¬ 
quate and that Francis P. Garvan, when 


Alien Property Custodian, had ar¬ 
ranged for the sale of the patents to 
the Chemical Foundation, so that he 
stood in the position of both buyer and 
.seller. 

This, Mr, Galloway said, was mani¬ 
festly lacking in equity. The value of 
the patents, he said, had been variou.sly 
e.stimated from $10,000,000 to $100,- 
000,000, one patent for neo.salvar.sun 
being worth more than the total 
amount paid for all of the German pat¬ 
ents. 

The Department of Justice wants 
Congress, in passing any legislation 
dealing with the que.stion of alien prop¬ 
erty, to exclude the patents held by 
the Chemical Foiindalion, but Mr. Gal¬ 
loway made plain that it desired to 
have the rights of tlie American indus¬ 
tries now using them under a license 
plan (o have ample iirotcclion. If the 
patents are rc.stored it will he up to 
Congress to direct what is to be done 
with them. 

Enifineering Council keviews 
Accomplishments 

Encourages I'articipation of Profes¬ 
sional Men in Public Affairs 

The engineering profession is on the 
eve of great developments, Dean Morti¬ 
mer E, Cooley of the University of 
Michigan declared in his address to the 
American, Engineering Council of the 
Federated American Engineering Socie¬ 
ties at the annual meeting of the Coun¬ 
cil held at the Cosmos (Hub in Wash¬ 
ington, .Ian. 11 and 12, Dean Cooley, 
who was unanimously re-elected presi¬ 
dent of the Council for li)2;i, struck the 
keynote of the gathering in saying: 

“We are, 1 feel, entering upon n new 
era. The engineer, not so much in the 
technical as in the social sense, is about 
to take that part in the world which 
rightfully is his, 1 am speaking not of 
civil engineering, mechanical engineer¬ 
ing, chemical engineering, electrical en¬ 
gineering or any other branch of en¬ 
gineering, but of the engineering 
profession as a whole.” 

Dean Cooley, reviewing the year's 
work, said that substantial results had 
been achieved, and that the Federation 
was progressing gradually and surely 
toward the fulfillment of its mission. 
Ills trip through eighteen state.s last 
spring, he said, inspoed the conviction 
that the Federation was a necessary 
instrument of organized engineering 
and a .source of ojiportunity for service 
both within and without the profe.ssion 
that exceeded the hopes even of its 
founders. The wa.ste report and the 
report on the two-shift day in continu¬ 
ous industry he characterized as two 
outstanding accomplishments of world 
importance. The two-shift report is 
now available in printed form, and the 
committee which prepared it has been 
formally discharged by the executive 
hoard of the Council. A third under¬ 
taking of similar magnitude was likely 
to be set in motion in the near future, 
Dean Cooley announced. 

The report of Executive Secretary 
L. W. Wallace, who was re-elected by 
the executive board, showed that the 
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activities of the Federation are multi¬ 
plying rapidly. Relations with gov- \^'4 
ernment departments are becoming ^ 
more extensive and more intimi^ and, 
in every direction the Federation 
winning increased recognition. A letter 
from Secretary Hoover, read at the 
meeting, a.s.serted that the Federation 
was one of the most influential existing 
agencies in the promotion of public 
good. 

Federal legislation in which the Fed¬ 
eration through the executive secretary 
has taken an active interest includes 
the Stcrling-I.chlliach bill, topographic 
mapping, helium, national hydraulic 
laboratory and revision of the mining 
laws. ,lohn It. Freeman was the priil^ 
eipa] witness at the hearings on the 
qiieslion of a national hydraulic labora¬ 
tory, the need for which he pointed out 
in an exhaustive report. Mr. Wallace as¬ 
serted tftat the hill for mining law revi- 
■sion should receive the active attention 
of nil engineers. Adoption of an 
amendment increasing the appropria¬ 
tion for topographic mapping from 
*325,000 to $500,000 was called by Mr. 

uliace “a distinct victory auguring 
well for the Temple hill.” lie reported 
a tendency to delay action on the Ster¬ 
ling-!.ehibnch bill, and this he described 
as unfortunate. 

Engineering Ideals 

A report of the committee on engi¬ 
neering ideals, expressing the desire of 
the Federation to bring to the attention 
of the engineering colleges throughout 
the country the need of pointing engi¬ 
neers toward leadership in public af¬ 
fairs, was adopted. The committee was 
heailed by Drof. .Toseph W. Roc of Now 
York University. The Council adopted 
the report of its patents committee re- 
(]uesting “that u joint commission be 
apjiointed by the Senate and House of 
Uepre.sentatives to investigate the 
needs of the Patent Office, us to both 
personnel and physical equipment, an^’; 
that it he requested to report at an 
early date, so thnt th(' present session 
of Congre.ss may take apiiropriate ac¬ 
tion.” 

At the siiggi'shon of the .Spokane En¬ 
gineers Club, Iriuismitted through ,1. C. 
Ralston, the Council voted to refer to 
its committee on public affairs with its 
indor.semcnt a iiroposal to recommend 
to President Harding the selection of 
“the engineering type of man” as Sec¬ 
retary of the Interior to succeed Mr. 

Fall, who has resigned. J. Parke Chan- 
ning, head of the committee, supported 
this propo.sal, saying that it was in 
keeping with the engineering movement 
to establish a Department of Public 
Works. Eighty per cent of the activi¬ 
ties of the Interior Department, it was 
assertial, concern engineering prob¬ 
lems. The speakers made it plain that 
no political considerations were in¬ 
volved. • 

Vice-presidents were elected by the 
Council as follows: J. Parke Channing 
and Calvert Townley, New York; 
Philip N. Moore, St. Louis; Gardner 
S. Williams, Grand Rapids, Mich. H. E. 

Howe of Washington was elected treas¬ 
urer. 
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Fertilizer Man Attacks 
.Ford Shoals Offer 

C. H. MacUowt'II PointN Out Effwt on 
Water Power Act tn KKtabliHhinK 
Such a Precedent 

VijforouH oj)i«)sition to acceptancf <»(’ 
Henry Ford's proposal for purchase of 
the Muscle Shoals Knvf*rnrnenl project 
waa voiced in an address befon* the 
(Ihica^fo Woman’s Club in Chicapro, last 
week, by ('. H. MacDowell of the Ar¬ 
mour Fertilizer Works. 

“The Ford proposal, if accepted, nulii- 
fles the (ifty-year clause of the water¬ 
power act," said Mr. MacDowell. “The 
ifovernrnent builds the plants, while the 
Ford company pays no taxes on th(‘ 
costs and takes no risk (»f the dams 

holdinjf- • 

“The comjrany acquires special privi 
leges and subsidies from the ^overn- 
rnemt which enable it to compete un¬ 
fairly with companies putting up their 
own fumls. It obtains a private power 
monopoly for 100 years or more and 
obtains a stranpie hold on the industrifil 
development of that section through its 
power control. Certainly a large blm-k 
of economic power to be entrustjsl fu 
the administralion of a private com¬ 
pany!" 

DAMJKK of Sl’KClAL Lk(;isi.ation 

Mr. M'acDowell jiointed out tliat l)i«' 
Federal Trade Commission, in its sec¬ 
ond annual report, forcibly draw^ the 
attention of Congress to the danger of 
special legislation, the effect of wliicti 
must be nullincalion of the national 
policy in respc'ct to water power, which 
has b<*en dc'clared by (Congress after 
investigation and stu»ly covering more 
than u decade. 

“The commission doe.s not mention by 
name Muscle Slmals or the Ford pro¬ 
posal," he continued, “but it could have 
meant nothing else in tlu* following 
statement: 

“‘There are miivements on foed in 
.several quarters to secure for certain 
sites or .streams special legislation which 
if approved would constitute a partial 
repeal of the federal water power act, 
and would eventually result in the 
progressive disintegration of our pres* 
**nt national water jiower policy.’ ” 


Will .\t(empt to Collect 
I.iterature on Cellulose 

Dr. C. .1. West, chnirnian of the eom- 
niittee on bibliographies of the Techni¬ 
cal AsHociation of the Pulp and I’aper 
Industry, has offt'rod to act for the 
cellulose division of Iho American 
r^hemieal Swiety ns a rweiving eimter 
'or bibliographies relating to any 
>rnnch of cellulo.se chemistry., It is 
loped that all of those having such 
)ihUographies will send a copy to 
)r. West,•National Research Council. 
701 Massaehusetta Avenue, N.W.. 
Vaahington, D. C. Dr. West has kindly 
ffered to assehiblp all material rec*eived 
nd make it available to anyone inter- 
?ted. It is lioppd that a large amount 
'* duplication of effort can be avoided 
. this way. 


Tear Oas Adopted by Washington 
Police Force for Mob Control 

pfdicc anti other officials of the Dis¬ 
trict t>f Columbia had a striking demon¬ 
stration of the effeclivene.ss f)f tear 
gas when one of the guns recently 
Hive nt<() by (bii)lain h. M. McBride, 
III' tile Cliemieal Warfare Serviee, wiis 
.'K eiilentally opened in the office of the 
chief of police. The chief himself was 
ll•Mlpllrarily hlinded, a.s were n number 
of empioyee.s in the District Buildinir. 
The gas found its way into the halts 
mid elevuliir shafts, with the result 
that hundreds of per.son.s participated 
III this accidental demonstration of its 
eircctivcliess. 

As a result of this incident, it was 
revealed that the Washington police 
department is equipping all patrol 
wagons, [Kiliee stations and jails with 
lhi“ gun. 

ItEPOIlTEI) II.SED BY BURGLAllS 

Officers of the (IlicmieuI Warfare 
.‘service are impressed with the sig- 
iiilicaiice of the report that the theft of 
the Bchocdlkiipf jewels in New York 
Cily was made possible hy the use of 
gas If the use of gas is found to be 
elfrctivc in the highly practical art of 
hiirgiary, it is heheved that the police 
and iiiililary authorities will he more 
leady III admit that the Ohemieal War¬ 
fare Service has developed an agent 
villi the greatest potentialitle.s in the 
ii.nlnil of mobs ami other law 
hteakers. 


Agriciillural Chemists Develop 
Poison for Harberry Bush 

IntciiMvc oxpcriniLMits on the* paid of 
Ihc otlico of cereal investigalions of the 
Department of Agriculture has devel¬ 
oped two chemical methotis for the 
i'ladication of t.he barberry bu.sh. This 
bush sjireads a rust to grains and 
grasses. A campaign is now in i>rog- 
ress througlmut New England and th(‘ 
Middle West looking to the eradication 
of this growth. .More than forty chemi¬ 
cals were tried in the experiments. It 
has heeii found that rock salt and so¬ 
dium arsenite give uniformly good 
results, It is anticipated that large 
quantities of these materials will be 
employed in future eradication work. 


Under-Fertilization of German 
Farms Promises Demand 
for Chilean Nitrate 

During 1U22 Germany used some 
dr)0,000 metric tons of atmospheric 
nitrogiHi for agricultural purposes. To 
Lhi.s may be added not more than 
100,000 tons of Chilean nitrate. This 
indicates that German farms are being 
under-fertilized by 40 per cent. 

Since no important expansion of at- 
nu>spheric nitrogen production is ex¬ 
pected in the near future, the general 
opinion in Germany is that there should 
be large importations of Chilean nitrate 
thi.s year. Indications arc that an 
active effort now is being made to pro- 
vide for the financing of large pur¬ 
chases. 


F. C. Brown Made Head of 
Bureau of Standards 

Aiisistant DireoUir AB.iigned Tempora- 

rily to Dost Vacatt’d by Stratton 

Since a considerable period is likely 
to elapsebefoie a director will bo chosen 
for the U. S. Bureau of Standards, im- 
purtanee is attached to the ilesignation 
by Secretary Hoover of Dr. Fay C. 
Brown as the acting director, who will 
direct the work of this important sub¬ 
division of the Department of Com¬ 
merce during the interim. 

Dr. Brown was horn in W'a.shington, 
Ohio, in 1H81. He was graduated from 
the University of Indiana, in 1903. He 
did graduate work at the University of 
Illinois, at the University of Chicago 
and at Princeton. After taking his doc- 
tor’.s degree at Princeton in 1908, he did 
further work at that in.stitution as an 
Ogdon Fellow. On the completion of 
that work he accepted a yosition as in¬ 
structor in physics and engineering at 
the University of Illinois. Later he 
joined the faculty of the University of 
Iowa. He was engaged in that work 
when the United States enteixnl the war. 
He entered the military service and was 
assigned to the Ordnance Department, 
where he was placed in charge of the 
testing and ballistic work on airplane 
bombs. While in the military service 
he attained the rank of major. , 

At the end of the war, Dr. Brown had 
the opportunity to choose between thb 
professorship of phy.sics at the Uni¬ 
versity of Iowa and the po.sition of 
assistant director of the Bureau of 
Standards. He accepted the latter post 
where he has beim engaged continuously 
since. 

Accompi.ishments in Research 

While Dr. Brown regards as his 
principal achievement the work that he 
has done in directing the Bureau which 
Secretary Hoover likes to refer to as 
“the largest physical laboratory in the 
world," he has done a great deal of 
research in addition to his administra¬ 
tive duties. He is proud of his work in 
thermionic.^, since that proved to be a 
sort of forerunner of radio amplifica¬ 
tion. He did impiirtant optical work 
and has made an intensive study of the 
electrical and mechanical properties of 
.selenium and selenium crystals. With 
Joel Stebbin.s, the astronomer, he took 
an important part in starting the work 
on the mechanical measurement of the 
intensity of double stars. 


Wages Cut in Austrian* 
Chemical Indifstry 

Wages in the Austrian chemical in¬ 
dustry were cut 11 per cent on Dec. 1, 
according to advices sent the Depart¬ 
ment of Commerce from Vienna. The 
difficulties of the chemical trade have 
been increased by the action of German 
chemical manufacturers in declining to 
extend credit to Austrian firms for 
longer than 30 days and by their de¬ 
mand for partial or full payment of 
the order, in some cases at the tinne it 
is placed. 
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Federal Suit Instituted Against Butterworth- 
Judson Corporation 

Heavy Chemical Company Called to Account for Expenditure on War- 
Time Picric Acid Plant 


T he first of a aeries of suits to 
be brouRht by the government to 
recover damages on war contracts was 
instituted last week in the federal court 
of New York. The suit was brought at 
the instance of Attorney-General 
Daugherty and Colonel William Hay¬ 
ward, Federal Attorney, through Victor 
House, Assistant United States DistriiT 
Attorney. 

In the initial suit Mr. House direct.s 
that Henry G. Atha, .James O’Grady 
and Thomas G. Haight, receivers in 
ec|tiity for the Hutterworth-.ludaon Cor¬ 
poration, account for ^Ul.'iUOOO ex¬ 
pended by the corporation from a re¬ 
volving fund of $],ri00,000 advanced by 
the governnient. 

IIiSToity OP Picric Acid Plani 

According to Mr, House the revolv¬ 
ing fund was advanced on a contract 
con.summated by the government with 
the Hutterworth-.ludson Corporation in 
May, 1918, for the construction of a 
plant at New Brunswick, Ga., by the 
defendant corporation, for the mami- 
facture of 72,000,000 lb. of picric acid. 
The Construction was to cost ?7.000,000. 

, Approximately $8,.’)00,000 was ex¬ 
pended and the plant was about 50 per 
cent Completed when the contract wa.s 
terminated by the ce.s.sation of hostili¬ 
ties. 

In April c/editors instituted suit.s in 
New York and New Jer.se,v for the 
designation of a receiver for the de¬ 
fendant corporation, it being alleged 
it was unable to satisfy maturing obli¬ 
gations. 

Funds Were Banki;!) 

It is alleged by the government that 
the revolving fund advanced to the de- 
•fendant was partially deposited with 
various banks in this city, which Mr. 
House contends was a wrongful conver¬ 
sion of trust funds, and that the banks 
are not entitled to retention of the 
deposits. 

At the time of the suit for a receiver 
the defendant corporation had $.528,009 
deposited with the Chase National 
Bank, American Exchange National 
Bank, New York Trust Company and 
National Newark & Essex Banking 
Company, 

rtiscussing the .suit Mr. House said; 
"When the advance of $1,500,000 
was made fhe government required a 
surety ^company bond conditioned upon 
an appropriate accounting of the ad¬ 
vance. Eight surety companies joined 
in this bond, the American Surety Com¬ 
pany of New York being the company 
through which it was written. These 
surety companies a’'c joined as parties 
defendant, and the court is asked to 
direct them to pay any balance of the 
$1,500,000 not otherwise paid." 

The main Butterworth-Judson plant 
is located in Newark, N. J. There has 


French Consider Compulsory 
Use of Alcohol in Motor Fuel 

France is considering the estab- 
iishnient of a Bureau of Alcohol in 
one of its Federal department.s, ac¬ 
cording to advices to the Depart¬ 
ment of Commerce, 

In addition, legislation practi¬ 
cally is assured which will require 
the admixture of at least 10 per 
cent of alcohol with all motor fuel. 
Reports have been submitted by 
chemists to the Chamber of Depu¬ 
ties .setting forth that a mixture 
of 45 to 55 per rent alcohol can be 
u.sed in automobile engines without 
any change from the designs imw 
using ga.soline only. * 


been a large depreciaiton in the value 
of the plant since the war ended. It is 
being operated by the receivers, who re¬ 
cently received authority from the 
court to enter into contracts for the 
coming .veur. It is understood that re¬ 
organization i.s being planned. 

Company Asks Dam aces 

The original contract provided that 
if it were terminated before 18,000,000 
lb. of picric acid were delivered, the 
contractor should become entitled to 
liquidated damages of 11 cents a pound 
on the undelivered portion of such 
18,000,000 lb. 

No picric acid wa.s ever manufac¬ 
tured or delivered under the contract, 
and one of the large items of dispute in 
thi.s suit is whether the Butterworth- 
Judson Corporation is entitled to 
$540,000 as liquidated damages under 
the termination clause of the contract. 
The government will contend that this 
provision for liquidated damages was 
not intended to become operative unless 
the plant was completed and deliveries 
of picric acid under the contraet had 
been begun prior to the termination of 
the contract. 


Fiber Companies Merge 

The American Vulcanized Fiber Co., 
the Keystone Fiber Co., both of Wil¬ 
mington, Del., and the National Fiber 
& Insulation Co., Yorklyn, Del., have 
been merged under the name of the 
National Fiber Co. Headquarters will 
be maintained at Wilmington, and pres¬ 
ent plants there and at Yorklyn and 
Newark, Del., will be continued in oper¬ 
ation. J. Warren Marshall, formerly 
head of the National Fiber & Insula¬ 
tion Co., has been elected president of 
the new organization; Claude W. Sut¬ 
ton, heretofore head of the American 
Vulcanized Fiber Co., will be vice- 
president of the consolidated company, 
in charge of .sales. 


Engineers Urge National 
Hydraulic Laboratory 

Hearty support for a national hy¬ 
draulic laboratory is cominp from all 
parts of the country and from the men 
enKH^rod in all branches of enprineerinK* 
the Senate sub-com«ittee was told 
during the course of a henrinif on 
January 10, at which Senator RansdeM's 
bill providing for the establishmeiit of 
a National Hydraulic Laboratory was 
considered. The principal testimony 
was Kiven by John Lyle llarriiiKton, of 
Kan.sas City, the president of the Ameri¬ 
can Society of Mechanical Enjifinccrs; 
Gardiner S. Williams, of Detroit, a 
hydraulic engineer, and John 0. Ralston, 
of Spokane, Wash., a civil en^jineer. 

The sub-committee was told that all 
branches of en^rinecrin^ are comin^f to 
attach preatly increased importance to 
reseafeh. The hydraulic laboratory 
would do much to .supplant rough and 
really knowledge of hydraulic formulas 
an<i practice by exact knowledge, it 
WHS said. Mr. Harrington cited a num¬ 
ber of specific cases in which there have 
been wide divergences of enjrinoerinjf 
opinion on fundamental problems in 
hydraulics. In each of these cases the 
completion of the work demonstrated 
absolutely that certain theories ad¬ 
vanced l)y eminent engineers were 
wronif. These differences never would 
have arisen had accurate bu.sie informa¬ 
tion been available. As it i.s, Mr Har- 
rinpton told the Senators, most hydrau¬ 
lic problems are solved by the applica¬ 
tion of judj^ment rather than in a 
scientific manner. Were it po.ssible to 
reduce the murcin to provide for the 
unknown, K'reat economies could be 
effected in the oori.slruction of flood con- 
ti'ol Works, he a.sscrted. 

Accukate FohmuIaAS Lacking 

Mr. Williams referred to the existing: 
controv(*r.sy among engineers over the 
spillway problem at New Orleans, as 
beinp typical of the jcroat dearth of 
scientific data which can be applied to 
the control of rivers. Ho is at a loss 
to undestand, he said, why there should 
be opposition to a national hydraulic 
laboratory from the Corps of En^fineera ^ 
—the agency which would benefit moat 
from its operation. The Misaiasippi 
River Commission, he declared, would 
benefit particularly, as he believes many 
of their theories could be proven abso¬ 
lutely if .studied at such a laboratory. 

The committee was told that hydrau¬ 
lic formulas are not of scientific char¬ 
acter. There is need, it is stated, for 
research work on all the problems of 
water, but since such a laboratory must 
be confined in the start to the more 
pressing problems, it was predicted that 
its (ftrly work would be confined to the 
problems of river hydraulics. It was 
suggested that the labo^tory should 
be made available to the engineering 
societies and to individual engineers for 
the working out of special problems, in 
addition to those which come before the 
Corps of Engineers, the Geological Sur¬ 
vey, the Bureau of Standards, and the 
Reclamation Service. 
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Engineers Plan World 
Congress in 1926 

S«4iqui-<>nteiinial Expcwithm in Philu- 
delphia to Scene of Inter- 
nationu! Meeting 

A conference ,«in the plans for an 
international enirnieering congress, to 
be held at the tirm* of the Ses(iul-(len' 
tennial eelebrutjon in Philadelphia, was 
held in New York City, Jan. 9. The 
meeting wan culled to order by Itwhard 
L. Humphrey, cfiairman, who outlined 
the purposes of the conference and r<‘- 
viewed briefly the events leading to lie- 
calling of the iins-ting. 

The movement to hold a world con¬ 
gress of engirieeis in IblJO was initiated 
by the Kngmeers Club of Philadeljdiia 
in December, 19’Jl, and at that time an 
invitation was exlimded to the American 
Society of (bvi) Kngineers, the Amen- 
cnn Institute of Mining and Metallurgi 
cal Kngineers, the American Society ot 
Mechanical Kngineers, Itie American 
Infltitute of KI«*ctncaI Knginoer.s, and 
the American Socu'ty for Testing Mate 
rials. Kach was re(|uested to apiioint 
two representatives to meet with a com¬ 
mittee of the Kngineers Club in Phila-* 
dedjihia to formulate a plan for such a 
world congress. 


An outline of the plan of organization 
for such a congress was prepared by 
the secretaries of the four founder 
societies in May, 19:i2, and was subse- 
(|Uently approved by the presidents of 
these societies. This plan proposed a 
board of munagenieiit, which was duly 
elr-ctcd. at an organization meeting in 
Novemher, ][)22 (k-orge S. Webster 
wii'- appointed temporary chairman and 
Cliarlcs K. liillin temporary secretary. 

W’lM. PHOMOTE Welfare 

OF I’ROFE.S.mON 

At the meeting last week tln' com- 
initteo coii.Mdered the advisable scopi' of 
tile congies.s, methods of linancirig, re¬ 
lation of meetings of enginem’irig socit- 
lie'' to lf)(‘ -essions of such a congress 
and puiilicity 

, It was brought out. in tlie di.scussion 
that this nieeling refireseiits another 
step toward hringing the migineer.s of 
ihr (hiri-ront. countries of the world 
(•lo>,vi together, taking up the Ihveails 
of eontact tl^it had been broken by the 
war and I'o.^t-ring a better understand¬ 
ing (d’ [Ik* ndatioii of the engineer not 
only to the technical problems of llu* 
world, but to the reconstruction of our 
present day civilization, to whicdi the 
engineer lias already eontrihuted so 
much in a material way. 


Personal 




Ricuaup V. Alkton, of th«' Ibireau of 
Mines stuff, who ha.s been doing exam¬ 
ination work for the War Minerals 
Relief (\>mmission, is acting us assist 
unt chief mining engineer of the 
Bureau of Mines. 

Dr. Raymond K. BAroN and Dr. J. 
Knhico Zanetti luive been piesmiled 
with Distinguished Service Medals for' 
their services in Krance. Dr. Bacon 
was ('olonel of the Technical Division, 
(’hemical Warfari' Service. American 
Kxpeditionary Koreies, and Dr. Zanelti 
■was Kieutenant (’olonel, Liaison Offuer, 
Chemical Warfare Service. American 
Kxpeditionary Korces. Presentation 
WHS made by (bmeral Bullard, (Jov- 
ernors Island, New York. 

Dr. n. K. Baknari), director of Hie 
American Institute of Baking, spoke 
before the Indiana Si'ction of the Ameri¬ 
can (’lumiical Soeiety, Jan. !), on “The 
Possibilities of (diemieul Reseurcli in 
the Baking Industry.” 

K. L. BlM.l.iK'K of New York* for¬ 
merly an offu-ial of Katzcnbach A: 
Bullock, manufacturerfl of ehomicals. 
and recently tonnecled with the Tide¬ 
water Chemical (’o., New York, bps re¬ 
signed from the latter company. 

M. R. Campukli. will serve ns acting 
director of Ae United States Geological 
Survey during the absence from Wash¬ 
ington of Philip S. Smith. 

Edmund S. Davenport, formerly re¬ 
search metallurgist of the Eastoin 
Malleable Iron Co.. Naugatuck, Conn., 
is now with the Westinghouse Lamp 
Co., Bloomfield, N. J. 


lb. Thomas B. Downey is the pres¬ 
ent incunihent of the industrial fellow¬ 
ship in the Mi‘ilon Institute of Indus¬ 
trial lie.searcli of the University of 
I’lttshurgli, eslahlished by the Edihi«* 
(Jebitme Manufacturers of America, 
liu., for tli(' purpose of ascertaining 
tin* real food value of edible gidatine 
in the .American dietary. Tn addition 
to (‘XiX'nniental investigations, a corre¬ 
lation nf available facts regarding 
edible gehilnie will be made, to be held 
at tile (lispo.sul of all users. 

Lrigadier-Ceiieral .Amos A. Fries, 
eliief of the (’hemieal Warfare Service, 
spoki’ liefore the Kngineers (.dub, Balti- 
nioie, Jan. 9, on “Gases Used m Wnr- 
far<' ^’rotection Against Them and 
Their Pt'aci'-Time Uses.” 

Dr. Morris S. KiiauasCH, formerly 
national research fellow in organic 
<-hemistvy at the University of Chicago, 
lias been ajipointed associate profe.ssor 
of orgamc chemistry at the. University 
of Maryland. 

Dr. Richard (!. Lord, at one time in¬ 
structor at Washington and Lee Uni¬ 
versity and later engaged in industriHl 
chemistry, ha.s been elecU>d assistant 
professor of chemi.stry and physios at 
Kenyon (Ydlege, Gambier, Ohio. 

Dr. K. Z. Lynn of the college of 
pharmacy, University of Washington, 
Seattle, gave an interesting address at 
a recent meeting of the Puget Sound 
Section of the American Chemical So¬ 
ciety on *'The Manufacture of Zinc and 
Barium Products.” 

S. Joseph McGrath, formerly head 


chemist for the Obrien Varnish Co. of 
South Bend. Ind., has been appointed 
superintendent of the Phelan Varnish 
Co. of St. Louis, Mo. 

Dr. JosiAii IL Penniman was elected 
provost of the University of Pennsyl¬ 
vania, on Dec. 27, 1922. He has been, 
acting provo.'^l since the resignation of 
Dr. Edgar Fahs Smith about three 
years ago. 

Dr. Otto M. Smith, formerly in¬ 
charge of research for the Roseville 
Ghemical Co., Roseville, Indiana, has 
been appointed assi.stant professor in 
quantitative chemistry at Towa State 
('ollege, Ames. Iowa. 

Prof. 0. F. Stafford, head of the de¬ 
partment of chemistry of the Univer¬ 
sity of Oregon, has I’oturned to hi.c 
university work at Eugene, after a 
leave of absence of four years’ dura¬ 
tion devoted to industrial research in 
the fiebl of waste wood utilization by 
destructive distillation. 

K. B. Sw^anson has been jiromoted to 
be administrative assistant to the Di¬ 
rector of the Bureau of Mines. As 
private secretary to the Director, Mr. 
Swanson for some time has been dis¬ 
charging tlie duties of administrative 
a.s.sistant. witliout liaving had the title 
or the Sillary which goes with that 
position. Mr. Swanson is a graduate 
of the University of Washington. 

F. G. Thompson of Seattle, Wash., 
has been elected chairman of the Puget 
Sound Section of the American Chemi¬ 
cal Society at the annual meeting held' 
at the University of Washington. A. G. 
Bissell has been elected vice-chairman; 
R. W. Ellison, secretary; G. C. Howard, 
treasurer, and H. K. Bonbon, councillor. 

L. M. Tolman has been appointed 
technical director of W’ilson & Co., fol¬ 
lowing B reorganization of the com¬ 
pany’s technical and laboratory activi¬ 
ties. The work of the chemical labora¬ 
tory has been divided into two division.s: 
The Technical Division, with E. A. 
ScHLESSER in charge, and the Food and 
Sanitary Division, with F. W. Kurk in 
charge. Mr. Tolman will continue tc 
supervise the work of both divisions. 

F. M. Tiiunku, Jr., was elected a 
councillor of the New York Section of 
the American Chemical Society, and 
not F. M. Turner, as given on page 
U90 of our Dec. 13 issue. 

Dr. Charijls D Walcott, secretary 
of the Smithsonian Institution, presi¬ 
dent of the National Academy of Sci¬ 
ences, and formerly director of the 
United States Geological Survey, has 
been elected president of the American 
Association for the Advancement of 
Science. 

Dr. K. R. Weidlein, director of the 
Mellon Institute of Industrial Research, 
addressed the Indiana Section of the 
American Chemical Society, Jan. 12, on 
‘The Value of Industrial Research.” 

The following men have been elected 
to membership in the Club de Engen- 
haria (South America), -which organi¬ 
zation corresponds to an amalgamation 
of the fouz national societies in the 
United States: Josiah E. Spurr, Louis 
J. fiiftT, Verne L. Havens, A. W. K. 
BzLUNos. Edward Wbqmann, Samuel 
M. Vauclain and Calvin W. Rice. 
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Market Conditions 


In Chemical, Metallurgical and Allied Industries 
A Survey of the Economic and Commercial Factors That Influence Trade in Chemicals and Rclatecl Commodities 
Prevailing Prices and Market Letters From Principal Industrial Centers 


A Year of New Records in 
the Petroleum Industry 

Crude Oil Output Exceeds Last Year's 
by 81,000^000 Bbl.—Daily Produc¬ 
tion Now Over 1,750,000 Bbl. 

The year just closed has been a rt*- 
markable one for the oil industry. 
Crude oil production for 1922 probably 
exceeded 55(^000,000 bbl.—a jrain over 
1921 of 17 per cent. Recently, for the 
first time in history the output of crude 
oil has reached 1,750,000 bbl. daily. The 
American Petroleum Institute has (‘sti- 
mnted that production for the week 


dustry will doubtless be forced to pro¬ 
vide additional sU)ratr(* for crude oil. 

The Monthly Averages 
The statistics compiled by the United 
State.s Geolojjical Survey arc complete 
only for the first eleven months of the 
current year. During November the 
survey reports that the daily averajjf* 
production of petroleum (amounting? to 
l,59(i,.‘i00 barrels) incren.sed 51,(>2:1 bar¬ 
rels; the daily averajje imports of crude 
and topped oil (amountinjJ to 245,4(17 
barrels) increased (>,499 barrels; the 
daily averntre exports of crude oil 
(amounting to 28,511:1 barrels) increased 


New Corporation to Sell 
German Potash 

Kali.syndikal Uepre.scntative Announcea 
PIhiih for a New Distributive 
Aj?ency for North America 

A potash-importintf corporation to 
markup the products of the German 
syndicate in the United States, Canada, 
('uba and Porto Rico has been an¬ 
nounced by A. Vogel, the American 
representative of the Deutsches Kali- 
syndikat, (i.m.b.ll. It is generally be¬ 
lieved that this represents tho first 
move in an effort to transfer the syndi- 



.^TATISTH'S ()!•' CIUIDK l*KTHOIJ<:i: M. .; \NLAl:V. I'Cjl. TO IJKCJ'IMHI'IK. 

i >;mI\ > \’<'I .igcH I'oi - - 

(A) I'l (mIui'I ion oi' pt-li-olruoi i»lus ioipoits of "niinfc.'il cnnlo oil.” 

ill) ('oii-'uiiU'> ioh ploh oxporfH of ic and Iriiporlofl pclroldum. 

i<') Iinincstit prodia tioii <p«;troIrum 1 ranspoflod from producing i)rop<Ttl<‘s). 
f/> > ('on’-iJiiipiion plu.s exports of domestic polrolcuni. 


e^nded Jan. 6, 192:3, averaged 1,752,000 
bbl., as compared with 1,741,200 bbl. for 
the preceding week, an increase of 11,- 
300 bbl. 

The incr^a.se over last year, which has 
been explained largely by the declining 
production in Mexico, has come prin¬ 
cipally from Arkansas, California, 
Wyoming and Montana. A decrease in 
the central Texas field was more than 
offset by Oklahoma and Califoniia 
gains. , 

During the pa.st few months the oil 
industry ha.s witnessed an interesting 
race between domestic production and 
consumption. The recent demand for 
petroleum products has been equivalent 
to 1,700,000 bbl. per day. The supply 
has been amounting at times to over 
1,900,000 bbl., the increment being due 
to imports from Mexico. The accumu¬ 
lation of stocks has brought the prob¬ 
lem of oil storage to a very serious 
stage and during the coming year the in- 


4,630 barrels and the daily average con¬ 
sumption of crude petroleum (amount¬ 
ing to 1,781,43:3 barrels) increased 74,- 
078 barrels, net re.suius being that stocks 
increa.sed 954,000 barrels. This is the 
.smallest addition to storage that has 
been recorded for any month since Sep¬ 
tember, 1920. 


“Chem. & Met.” Weighted 
Index of Chemical Prices 

Hnsf- ^ 100 for 


This week .171.71 

I.-tHt wt'uk . M2 

luruiary, 1022 )44 

January, 1921 . 181 

Jnniitti'V 1020 . 242 

April. i,91S (hlKh) . 2S6 

April, 1021 (Jow). 140 


Thf! slightly Iowct price for cotton¬ 
seed oil wa.s sufHolent to lowftr this 
wi ek'.H iiidox by one full point. Prices 
for practically all of the other cora- 
raodities were well maintained. ^ 


cate’s busine.ss to an agency in this ^ 
country, in order to put it on u dollar 
basi.s. DiiTieuItics in exchange, repara¬ 
tions and inland tuxes in Germany no 
doubt helped to prompt this action. It 
i.s further intimated that the move may 
be a part, of the syndicate’s plana for 
recapturing its pre-war monopoly, since 
it wouhl be entirely possible to allow 
large American consuming interests to 
participate in the importing corporation 
and share in its profits. 

Mr. Vogel's announcement is as 
foll(>\vs: 

I herewith hcff to announce that the 
I)eutNc!i<-H IvJiliHvridik.tt. G.m.li.il., Ker- 
lln, has entered Into fin ugraemont with 
tho Pota«h linportlnir Corporation, 42 
I-lroadway, New York, whereby the cor¬ 
poration undertakeH to market and din- 
tribute the syndicate’s products in the 
United Rtatoa of America, Canada, 

Cuba and Porto Kico. 

The contract begins with the flmt of 
May, 1929, and until then the syndicate 
will continue the sale and the distribu¬ 
tion of its products, through its Now 
York offleo, which after the Orst of 
May, 1923, will be liquidated. 
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New York Chemical and Allied Markets Are 
Only Moderately Active 

ManufacturerH of SalicylaleM Announce New Advances — Phenol and 
Derivatives at Htfi^her Levels — Ammonium Nitrate 
’ Scarce and Firmer 


A LTHOIKJH I*RI(!F,S for most iiasic 
commoditu’s were firmly HUMlaitasi. 
the chemical market during the [uisl 
week lacked any outRtandinjr interest. 
Activity was Imiited and buyers seemed 
inclined to purehase only small <}uanti- 
tios for immediate eonsumption. It is 
possible that the present Kuropean 
trouble will eventually affeel the mai 
kel and some manufacturers were al¬ 
ready .sitting back to await any heli»ful 
chanK-e.s. KxjMirt business to Kiirop< 
has dropped olf eon.siderably, l)ut Soutfi 
Atnericnn and Far KasU'rn dinnand 
continued alotij.': fairly active lines. l*ro- 
ducers of salicylic acid announccii a 
new increase of be. per lb., because of 
higher produeing coRtR, IMienol lias 
bhown some material gain duiing tho 
pant week and holders were not dis- 
f>osed to offer atty rouml lots. Quota- 
tiona were considerably higher on all 
phenol (lorivatives in sympathy with 
this product. Ammonium nitrate lia*' 
become exceedingly scarce on the spot 
market and traders were n.sking ali- 
normally high prices for limited stocks. 
Producers have not been nhie to <dTer 
any niau*ria] and sH-m to he hcavi]\ 
sold ahead at the works. 

The Aksenk' Market Sth.i. Firm 

Arftonic still remained very scaree on 
spot and prices were firmly niuintaitied. 
lA'ad ars(‘nnl<' and calcium arsenate 
also retaineii their former strength, 
Formaldehyde was somewhat quieter 
due to the juesent high prices, although 
producers seenici! quite satislied with 
the recent business and stated tliat a 
new increase uas \ery probable for the 
near futura'. due to the steadily m- 
ereasing co.sts of production, ('opiic' 
sulphate produceis have been shipjung 
in fair tonnages to South America, but 
are somewhat disapjnnnted at tlie !:hi 
of inter«‘st from Kurope. Dorne.slic ti-i, 
suiners have not show'n any desire t-^ 
Iiurclmsi' large stocks, in view of thr 
fact that arsenic and its compounds arc 
so extremely hard to locate. Amyl ace¬ 
tate. ethyl aeelate and fu.se! oil are ex¬ 
ceedingly tirni and producers arc not 
anxious to book any large tonnages at 
present levels, Inquirted caustic pot¬ 
ash is materially higher for shipment 
and on spot. Caustic soda and .soda 
ash continue along moderate lines, with 
domestic demand covering the lack of 
interest from exporttu's. 

Principal IhiicE Changes 

A/co/m)/— vThe market continued along 
very steady lines and producers re¬ 
ported a well sold up condition at the 
works. Methanol 95 per cent in bar¬ 
rels is held at $1.21^1.23 per gal., with 
97 per cent at $1.23(1:61.26 per gal. De¬ 
natured 188 proof No. 1 formula is 
moving in a fair way at 39(S)40c. per 
gallon. 


A I seine- Leading traders (juotc this 
market firm at laj^elbc. per Ih. for 
limited stocks. Several large tonnages 
n'pmied on dock from Japan and 
(Jonnany, but flu* increa.sing consuming 
fleinatid .seemed to overbalance the.'-:e 
ai rivals. 

Aninii)iiiit)ii iiifrate-- There lias been 
ixlrenie ilifticulty experienced in locat¬ 
ing r^pol siiiiplles. Here ami there an 
Olid hd was offeicd at 10(chH)ic. per )b. 
I’foducers are completcdy sold up at the 
works. 

Aiii!/I ocrfu/c -Producei’s report a 
‘•liady demand and are finding it 
difficult to keep pace with deliveries. 
Sujiplies oiuspot are scarce witli quo¬ 
tations ranging around ]ier 

gallon. 

Coppt'r .sif/p/mfc—Proiiueers re])ort a 
fair Inisiiiess going into consuming 
eiiannel.s, but al.so state that several 
orders were cancelled by insecticide 
Miami faetureis. Kxport business was 
reported fair to South America. Prices 
tange around Gc. per lb. for large crys¬ 
tals. 

i'liiistie .s'()f/a--Kxpor{ quotation.s for 
■-{andard bramls remain around $3.50(0) 
3.fill per 1(10 111. Donu'.stic material is 
held at per 100 lb. ex-,store New 
\ork. Contracts for standard material 
are uffered at .$2.50 per 100 Ih., basis 
♦id per cent., f.o.b. works, carload 
(piantities. Demand, in general, is 
merely of a routine nature. 

Fusel ml Spot supplies of crude 
nuitei ial are very difficult to locate and 
producers report a heavily sold up eon- 
dilion at the works. The demand is 
ver\ strong with quotations ranging 
around lt;2..3()((()2.-J0 per gal. for crude 
ami :^3 .5t)((/i-1.00 per gal. for refined. 

Fn inaiii/tiiuife o/ jiolash- Several 
large sellers have advaticeil jirires of 
C.S !’, to IGic. per !l., but the general 
I'aiige IS around lt!(<(HIic. ])er !h. De¬ 
mand cntinues fairly active. 

of poltiftli~-T]u‘H‘ has Tiot 
been much activity shown in the yellow 
material of late and prices w'cre held 
aiound 3S(. jier lb. Consumers were 
not anxious to purchase any round lots 
at the present high levels. lied pru.s- 
'^lale was quoted mucli lower, with quo¬ 
tations around Ha^POc. per pound. 

Sal .s'odo —I'riee.s were praetically un¬ 
changed among leading producers, with 
barrels ranging around $1.20 per 100 
111. and kegs at $1.35. Demand con¬ 
tinues along moderate lines. 

S(i(ki okH —Several earload quantities 
were sold around $1.75 per 100 Ib. in 
lings, on spot. Smaller lots were sold 
around $2.15(2)2.35 per 100 lb. Pro¬ 
ducers offer contracts at $1.20 per 100 
Ib., f.o.b. works, carload lots, basis 60 
per cent, in bags. 

Sulphuric acid —Contract business 
over 1923 is expected to reach very 
high levels. Withdrawals have already 


started and producers seem well satis¬ 
fied with the trend. Spot business, 
however, is very dormant and quite 
irregular. Material in tank cars, 66 
deg., is held at $14.50^)15.00 per ton, 
with 60 (leg. in tank cars at $9.00 a ton. 

Coal-Tar 1*rodiicts 

/?pa.ceac--(’onditions in this market 
for the past few months are gradually 
improving. Prompt shipments are 
now available to an appreciable degree 
and sellers have begun to accept new 
business at d-oCrdlOc. per gal. for the 
pure and 26(rr30c. for the 90 per cent 
material. Ke.sale material is still held 
at a alight pmnium. 

Crcsi/Hc acid-Thv market continued 
in u very tight position with extreme 
difficulty experienced among purchasers 
to locate any nearby shipments. The 
(lark 95 per cent materia! is quite 
scarce at Ofn-. jicr gal, in drums on 
spot. Several small salep of 97 per 
cent goods were recorded as high as 
$1.25(^1.30 per gal. Iloldeim of avail¬ 
able material have much firmer idea.s 
and the general tone tends to much 
higher levels. 

PhPtial~rv'\ei‘h are materially higher 
for this material due to the urgent 
demand from consumer.^;. Producers are 
heavily sold alicad and spot goods are 
bringing as high as ‘blc. per lb. for 
limited stocks 


Fewer Price Changes in Firm 
Market at St. Ixiuis 

Greater Aetivit; Awaits Ounpletion nf 
Inventory Takinn and lletter 
ShippinK Conditions 

St. Lotus, Mo., .lun. 11, 1923. 
The industrial eheniieal market of 
this dikti'iet .snita' the la!^.innini. of the 
year lias nut lieeii as lively as exi>eeted. 
It is pre.sunied, however, that this is 
due to the fait that trade Kcnerally is 
still oenipied with inventory matters, 
but just as .s(,on as thi.s temporary ip- 
flueneu has Irerrn removed the maike^ 
will show more activity. Lartre eex- 
sumer.s are sliowiny a more lilieral atti¬ 
tude in eoveiinp: fuiur-e I'eriuirements, 
which is evideni’c ol better eonlidenee in 
the market. Kreip'hl conditions are 
somewhat betlio-, Imt arc .still below 
normal. The t;eiiei-al tone of the mar¬ 
ket is very firm and price ehanp’cs have 
been few and mostly in the upward 
direction. 

Alkai.i.s Show Stkenotii 
Businc.ss in alkalis ha.s shown- con¬ 
siderable strcnj.'th .since the first of the 
year and prices are ver.v firm. Some 
contract business has been repu-ted and 
a general feeling of confidence scenes to 
exist among bu.vers. Caustic soda i.s 
being quoted at ?3.!)0 for solid, $■1,30 
fur flake, JL.'iO for the ground per 100 
lb. in 1- to S-drum lots delivered to buy¬ 
er’s door. Soda ask is in good demand 
and quoted at $2.20 in 5-bag lots, and 
at $2.40 in' 5-bbl. lots delivered buyer’s 
door. Sodvim bicarbonate is holding 
firm at $2.40 per 100 lb. in B-bbl. lots, 
with a good volume of business being 
transacted. Sal soda has slumped some. 
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and quotations on barreled Roods have 
been reported as low as $1.66 per 100 
Ib. 

General and Special Chemicals 

The heavy mineral acid nmrkel i,s 
pretty good and fairly firm. Inquiry 
and demand for citric acid i.s nil and 
there is only a normal movement m 
oxalic arid. Tartaric acid and cream 
of tartar are in very light demand, but 
that is to be expected at this lime of 
the year. An improvement ha.s been 
noted in the inquiry and demand for 
carbon birnlphidr technical, and some 
fairly good-sized orders have been 
placed. There has been no relief for 
the white arrenic situation, as Ameri¬ 
can jirodueers are reporting sold up for 
some time, and imports have been veiy 
small. The future doe.s not seem very 
promising. Many of the large users 
have been obliged to curtail their opera¬ 
tions because of lack of supjdies of this 
article. The market for fflyrernie is 
in a rather unsettled condition. No re¬ 
duction in price has yet appeared ex¬ 
cept in a few isolated case's where con¬ 
tracts were involved, but it .seems to be 
common knowledge among buyers that 
glycerine is due for a drop and they 
are buying in limited quantities in an¬ 
ticipation of a decline. The copperas 
market has shown no change for .some 
time apd is still quoted at .$1 in bulk 
and $1.2.6 in barrels, f.o.b. mills. There 
has been no material increase in the 
production, consequc-ntly there has been 
no accumulation of stocks, and the de¬ 
mand keeping pace with the outiiut. The 
market has beeij very firm, fbilarsiiim 
fcrricyaiiidr and fermryanide have been 
moving in appreciable quantities. Sul¬ 
phur is very quiet at present, the de¬ 
mand not being very strong. Prices, 
however, have not declined. Zinc dart 
is being quoted at 10c. in carload lots, 
f.o.b. .New York, with a very firm mar¬ 
ket. iSpelt(‘r has been stationary and a 
good business reported, which if con¬ 
tinued will bring aiiout higher price.s. 
Tffe zinc sulphate market has been 
quiet since our la.st report. However, 
it is firm at .lie. f.o.b. St. Louis in car¬ 
load lots. 

\'fj;BTAHLE Oils and Naval .Stores 

Castor nil is very firm at Pile, in 
drums, and a good volume of business 
is being transacted. Linseed oil is in a 
very firm eoiidition and a rise in price 
i,s to be looked for. .Shipping condi¬ 
tions, a desire on the part of flaxseed 
producers to hold seed for a better 
price and the fact that Argentine seed 
does not afTfpit this market before 
March 15 at the earliest tend to make 
for a higher market. Turpentine is 
again on the upward trend and prices 
t^ay are as follows: 6 bbl. lots, $1.-18; 
single barrels, $1.54 per gal. 

Paint Materials 

The paint industry in this section is 
beginning to boom and orders are being 
placed that would indicate a prosperous 
season. There have been no price 
changes of note, though contracts for 
material are being placed in some in¬ 
stances for the Year’s requirements. 




A Prediction for the Steel Market 

Predictions are always more or less 
hazardous, but based upon what seems 
to be in the minds of buyers the pre¬ 
diction mipht be made that for the 
next three or four months there will be 
a very strong: market for steel, with 
heavy deliveries and consumption, and 
that in the second half of the year there 
will be relatively li^ht demand. This 
prediction leave.s a leeway of two or 
three months as a twilight zone. The 
present showing may as a matter of 
fact be quite insufficient to base a })re- 
diction upon, but there is another factor 
deserving of consideration, the belief in 
many quarters that general business 
conditions, from the long range view¬ 
point, are hardly sufficient to sustain 
continuously a movement in steel nu'us- 
ured liy an ingot production at 40,000.- 
OOO tuns a year, this being one-third 
greater than the output in cither 1912 
or 19111, the two larg<*st tonnage years 
before the war, likewi.se one-third 
greater than the av<‘rage of 1920, with 
its heavy output, and 1921, with its very 
light oul[)ul. Production in 1922 was 
about 94,()()(),000 Ions. 


steel Unusually Active 
Despite Lower Output 

December •‘^hU*k of SheeU More Than 
150 Per Cent of Productive Capac¬ 
ity—Other Producta Strong 

Pirrsuunr.H, dan. P2, 1929. 

The 90 companies which make monthly 
returns of their steel ingot output re- 
jiort a production of 2,779,890 ton.s in 
December against 2,889,297 tons in 
November. The decrease is barely as 
much Ha the decrease in the numbtT of 
working days from 20 to 25, while a 
little output was no doubt lo.st through 
the holiday season. Order Imoks are in 
better shape than 90 days ago, labor 
supply i.s somewhat better than in 
October, .simply on account of the cur¬ 
tailment in outdoor W'ork, and pig iron 
and fuel sup])lies are sufficient for a 
lieavier iiroduction. 

1‘rofluction of ingots hy the stoel in¬ 
dustry as a whole was at a rate of about 
40,000,000 tons a year in each of the 
la.st three months, there being no notice¬ 
able variation from month to month, 
and whe prospect is that production will 
be somewhat heavier this month. The 
quarter as a whole may show a gain 
of 5 to 10 per cent over last quarter. 
No large increase could be expected, on 
account of labor supply, whatever the 
other factors in production might be. 

All the fini.shed steel markets are 
more or less active, the mo.st sluggish 
item being structural shapes. In plates 
the activity is moderate except in car 
plates, which are booked far ahead. 

Sheet Mills Double Thehr Sales 


better fixed. The independent aheet 
mills that report to the National Asso¬ 
ciation of Sheet and Tin Plate Manu¬ 
facturers, representing 66.5 per cent of 
the total capacity of the sheet industry, 
reported sales for December of 399,624 
net tons, or 156.6 per cent of a month’s 
capacity, almost double tJrte business re¬ 
ported for any one of the prweding five 
months. 

On the other han<l, the United States 
Steel Corporation reported a December 
deert'ase in unfilled obligations of 94,- 
599 tons, against a November decrease 
of 62,045 tons, and this despite the fact 
that its sluM't and tin plate subsidiary 
ojiened its ordio- hooks for the new 
period only on November 29, thus being 
a very light seller in November and a 
heavy .seller in December. 

. Nearly all the independent wire mills 
have advanceil thi’ir prices $2 a ton or 
more. The Steel ('orporation seems un-* 
likely to advance its prices on wire or 
other proilucts. The greatly improved 
order bm.ks of independent sheet mills 
make relatively safe a prediction that 
the independent sheet mill.s will soon 
begin advancing their priee.s (juite gor\- 
erally. The Wheeling pipe independent, 
pi'eviously one point above the general 
level, recently udvanecd another point. 
Nails are quotable at $2.70 to $2.80 
and plain wire at 2.45c. to 2.70c. 

Bars, shapes and jilate.s are now very 
strong at the 2.t)0c. level, which was 
being shaded more or less in November. 
Hoops are 2.75c. to 2.90c., depending on 
gage, elc. Recently some attractive’ 
orders were booked at as low as 2,50c. 

Billets, slabs and sheet bars are bXI 
quotable at $97.50 to $98.50, against a 
general level of $96.50 lately ruling, at 
which much fir.st quarter contract ton- 
n.ige was entered. There have been 
saie.s at both $97.50 and $38.50 in the 
past week. The $45 rod price has en¬ 
tirely disappeared, leaving the market 
at $47.50 for good orders and up to $50 
for .single carloads. 

Coke and Big Iron 

(h)nnellsville coke has softened some¬ 
what in the week, furnace coke being 
now easy at $8.50, with foundry at $9 
to $9.25. The market is, however, much 
abov(‘ the level existing when the sud¬ 
den demami from the east for domestic 
coke effected a sharp advance. Fur¬ 
naces se(.*m to be well covered by con¬ 
tracts at $7.00 to $7,50. Production 
ha.s been increasing, car supplies being 
materially better. 

Pig iron has been dull as to actual 
turnover, but prices are stiffening. On 
small prompt lots of foundry iron val¬ 
ley furnaces are securing $28, furnace, 
against a general quotation of $27 a 
week ago, while first quarter contracts 
were made at $25 in the buying move¬ 
ment of about 90 days ago. Basic iron 
is not clearly defined. Recent trans¬ 
actions were at $24.25 and $^4.50, val¬ 
ley, and since then there have been one 


Thd 

producers had heavy booklnga in Ue- but it remains tobOden whether sueb 
cember. Some of the independent* prices can be obtained generally. In 
entered Deremher with decidedly lean some quarters the claim is made that 
order books, scarcely sollicient to carry basic iron cannot be bought at unde- 
some departments through the month, |27. Bessemer remains at $27.50, wLh 
and these independents are now much occasional small transactions. 
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Current Prices in the New York Market 

FOR CHEMICALS, OILS AND ALLIED PRODUCTS 

Although thoHe prices are for the spot market in Now York (’ity, a special elTort has been made to report the American 
manufacturer’s quotations whenever availahle. In many instances these are for material f.o.b. works or on a contract basis 
ami these prices are so desi^maUsI, Qiiotalioie^ on imported and resale stocks are reported when of sufficient importance 
to have a niatoria) efl'ect on the imnkct. rrices quoted in these columns apjdy to large quantities in original packages. 




Geniral Chemicals 

An«'iit!nnlivflri'l(, H'.', ,(lnjrttH l)> 50 

Arrtmn-. (jrnnjH 11, 

Acid, Hf-cfH', 2 H',, 1 , 1,1 100 IN 5 

Aof'lic, 5 lS'':,Md 100II, 7 ( 

I 2 i 

lloric. (Tvsi;!!-*, !)1,|, . 11, 

Mnrir, jtDwdiT, lihl jl, 

C'llrif. ti'K". II, 

t’fvnnir. ftV, il, I 

(illllir, Iffdl ,, I), ; 

llydrochlorif. Ifl 'hinlcu. (00 II, I 

Hvdrt,ll,j(,ri<', S 2 ',. r-HrSovn II, »'• 

Liiciir, 44 ';;,. (t'cl) , liuiii, 

M >1 . , I), It 

22 %lfr)i , liiflii, |,li! ]|, O', 

Miirmtir, 20 °, tnuk*. )OOH, I 00 
NUric, 16 '', r„rl)(,\’s. . il, 04' 

Nilnr, 42 '. f«rlM,i>- ... . Il, ()(, 

lif ., iHfdis . ,, ti)ii 17 00 

Oxrilir, ('TVfOnls, !,li! ..II, |i 

Ptiodptioric,'■)()', riirlinvn II, fiS 

Pyrontillir, ri‘siil>liiii<‘(l. . |K 1 ',(1 
Hiilpliurif’. 60 tiiiilvH . f) 00 

.Hulplninc, 60driittw,., , ton 12 00 

Molidiurif, 60 tJifikH . . ton 14 ^1) 

HidtOiiirir, 66 (Ir'iiriN ... |,,|i |0 00 

Tantiir. I'.S P , 1,1,1 It, ( 

Tiiiimc, ((‘cli , 1)1,1 il, .1 

Tnrturic, imp ms , 1,1,1 11, i 

rarlnric, im|, , pr,tvil . I,hi II) 1 

Tnrtiiru', dorri.'siii', hht 1), 

Tiiiiaioir, |,cr Ih 1,1 W() II, I c 

Alnolifjl, hill 1 1 . liruriis ^.i| | 

A I r o 11 o ) dill i ifoloKin' 

HpiriD.hh] 4 7 

Mcohul, Ihi'i MiOliiiiioh 

Alni)!,()l, IhSpiool 

No I fl-fd -1 

Aluifi. tiinmciiiii, liiiiij, ),h| Ih |l 

I’oIjinIi, liiinii, h),| , i), (I 

Uliroinc, liji„i,. tioiiwli, hhl II, (1 

Alimtiiitiin milphati-, com , 

100 II) ! " 

Iron fri'i'liims Ih I! 

Ai|iiiniiii:ii(im,i, 2 iiilrniii.'^ . Ih 0 

Aiiiiiiniiiii, nnli\ rirmis, m I It, I 

Amiiiniiinm {\ir hoi Kill', |iow<] 

ruNkw II, (1 

Ainiiioiiiiiiri iiiitiifi, (cell , 

CILSI.N Ih I 

Aiiivi iiccfiiic Icrli , (IriimK,.. K'iI 2 S 
\i?«'iin'. H'liUf. jniwd , hhl Ih I 

Ar.sr'iiJc, ri'd. powd kt-ijs . Ih I 

Hiiriiiin nirhoiiii',', hh! ... ton Tt I) 

nariiiiii I’lihtri'h', hl>) , ton >14 0 

Mnniiin din\ii|,, dr nms jl, I 

Hnniiiri Jiiiri'ir, , 0 

Hnriiiiiiniil|-h;ilr. hid . li, 0 

HlllllC litl'.tln. hh! [I, 0 

Bl:,ui- 1 i\c'. tml|,, hhl l„ii 4 S II 

Hloarltimr iiiomIit. f o h wkw , 

dnims 100 II. J 0 

Ri-.siiliMlrnms 100 1’, 2 2 

n.-rin. hhl 11, 0 

Mnnniih'.oil's If, 2 

('.'ilrtiiiii fi. I f it,', h’U's 101) !h ? i. 

r'lilfiiim ritrhi'li , di nms Or (I 

t'lilr'iiiiii r'li!i,ndr,l>is,-c),,Irii(ii-i t,,ri 22 ' 
tlriiii droll,-- Ih 0 

riilrmm tdu)N|,}i;ifc, monf,. 

I-')! II) II, 

f’iiiiipimr. c-iN,-. Ih 0 

* ' irhoii hisul[i|iid|., drums 11, () 

(\'irhmi (,-i, 111. drums Ih Ii 

( Imlli, p r 1“ (M Jl 'douu'HtM', 

lirlit.hhl .. Ih 0 

Ihimc'H-, I,. :uu , hhl ih 0 

lmpoii--d. Ill'll'. hhl ]h 0. 

riilornir. Iniutii. , \ liii'i, I'l ,, Ih 0i 

<''ilnrri| iim. ii-, ' . ilnmis ., 11, i 

roh,.lfoM,i„ hhl ..II, ? |, 

<’ui'Ii('r:is. hulk, f >' h Ion 20 Oi 

(■'it>[>.‘rriirli uuiii-, |>i,l |l, n 

('opt'iTciiimd.-.drum'- Ih Si 

r’ujiiMTsulidi'i!.'. (-nhhl , tntllh (.111 

Cri'iuit lit liri.'ir. Ill,) Ih 2 

IVitnnc. r-i'ti.hfup, . IW) li. \ 2 

Kp.«i,rn »n», dotii., (I'l'li 

_ hW. ... . inoih 2 K 

EpKnii sftlt, imp, tirh. 

haf«. 10011 ) I It 

Eptarn wU. U.B.P.. doin , 

. W*I. tooih 2 5 ( 

Kthcr, U S.P. drum*. ih I, 

Ethyl •rctufi'. com, f's. 

drum .. j„| SI 

Ethyl puff (ncrilc 

ether,'>8*'; to 100 \ irnl. ti' 

FnrmiJddiky<ie, 40 ‘,, bbl 1b U 


Ih 

s lonih 

ms II) 

rlrilHM ton 


lb 

U - 

15‘ 

D, 

g!ll 

Ic 

80 - 

85 

. iral. 

95 - 

1 on 

. lb 

16 - 

16} 


rull-Tsmrlb.fob Tt ijirs iicl fort 
I I t II — Imt, , fiimd , iicf Inii 

I ii'.''l ml, n'f , drums (mi 

I '1 , I oil, nru'li', drums yni 

flliuh.isHsll.wks.hni-s KlOll. 

I d'iijh< rs H.ill ini[> , htii''' , 100 11) 

( ll\'' I rni(, r f) , rinirns i <frii Ih 
i ' i'\ ri (iiii', d\ miiiiitr-, drum.s II, 
f liiic. ii'sirhlitiii'd Ih 

Ifoii ov.iil<', ri'il, cfuiks ... . II) 

h, ,d 

\\ lull , hiisic fftlioniitc, dry. 

' c.I.s ■ Ih 

W hil.' Ill oil, kl'(£H Ih 

; li"i,dr\,.'.isks , III 

' I'h'i, III oil, k.-L'H !h 

r.i id ll< w llll.' C! \H , hid 111 

I < I'l III'-I n.,i«, fmv^d .]>hl II, 

1 I.IIMI' II\ dl iifod, 1,1)1 plT ('111 

l.iuii , i-ninp, h)'l 28(1 Ih 

' I I nil >r,'.. I'omm .casks Ih 

) ii liophiim , hhl III 

M -iL'io Slum (iirh . li-rli , bays 11> 
Mi'lliuiol.0V,,hh! Kid 

Ml III,mol, 07',, Id,I K,d 

N’n ki 1 sail, diiiihlc. hi,!., Ih 

\'ir'l,cl sails. Hinirl,.. hhl . 11 ) 

Pho'-yi III' 

i'lmsplioi us, red, ciisc.s . Ih 

i'llitsplioi ||s, \ i liow, CliHCS I!) 

I’ lfa —Him hii liromiifc, rnsk.s Ih. 

I’oi •i-“iiim Iniimiili', irrfiii , 

hhl II, 

Pofa-isiinit l'■lrl,l>l))l((^H(^-HS', , 

, ^ i-drim-.t. casks It, 

f'otassoiiii clilor.'ifc, powd |h 

I’m as-,ium rvamdc, (Irums il, 

Po>ii' -lum li\ dromde (I'misl n- 

pofasld drums 1(10 ]h 

! Pc'fas iiiiu Iodide, ('iis''s .... Ih 

I'oia' siHiii lull ale, [,hl l|i 

!'of ass 111 III pi'rmti iiRu nut c, 

ill unis , , ]h 

I I'oifu .iiiiii prussiato, fell, 

j ^ l"l■,ks Ih 

I Poi e-moi piiissiafi', y,'llovi 

j . i-k.. • II, 

j ■'.il'immmiiar, wliitc, cniii , 

I .. 11. 

(Il a\ i,M 111 , rusks ... Ih 

>1 . 1 1 hhl .too 11 , 

" dr . d,' rl)ul!j t,,ii 

'■'"hi I II, iiiilit, 58'’:, tint, 

h ii"^, com r irl 100 Ih 

>'>d I a- ii. liL'hf, Inis!'.. 48' , , 

!' ly-i, cmiir'irl, fob 

'M., moii. 

■'"'tu :isli, liyht, 58',, Hat 

l)'U's, resale I 011 11, 

'-"dl ash, d.-nsc. h.t„s. c.m- 

fr.i.i,lia-.'.4ft', 10 ( 111 , 

'd I a-h, (l.'iis, . in hiijr.,, 

I.•■„d.' lOOlh 

•■'■Hla. ("Uisi le. 7ft'; , Mtli'l, 

■lium. I'l 5 , _ toon, 

■'mla. ' lusfu', 76', , faihd 

'Irmu-.imitraet 10(1 ! 1 , 

'''uda, cm-tie. hii'^ia 60',. 

"ts emifruel 100 ! 1 , 

■' 'd,i, 1 lU'-r ic, i!rmind a"d 

(hike , ( nmriii'is lOOIh 

•sod 1 < all . 11 , , yi laitid and 

dd-..nmi.' inoih 

■''''lu' '■l•.tall.^^mk•,^ra'^ 11 , 

•'"l"iMi>M,fh..nHii',hM lOnil. 

.I I'l' lu'>mati , c'lsk-i Ih 

S"dui:ii hi idphafe 1 iiKcr r:ik,' (on 
'odium hiM-InliUe, (mw! 

I 'M’.ldd ' Ih 

'-odmm"(.| ke,-. Ii- 

'odmm chloride loiitr 

''"diuiu e\ imdi', c-isi'.s [h 

-"du.m Huoiid.'.bhl Ih 

■'OMiiim 111 po-udiiliiic, bhl Ih 

^' dmil mlr III, r.asks |h 

'"'limni pr ri,\uli', jiowd . eiis,"i Ih 
''odium j'iiMsid,a(c, fhhnsjn. 

, , I’M . 11 . 

>'«iu'm i russi'itr, vi -1 >irums li, 

■’odHimM'ir'ai,- (40", dniiu>«' 100 ih. 
•'oduiiusilieaift {60'’.drutnH> iOOll) 
''^odmm snbihidc, pincfi, 60- 

62 ^; diniiiR lb 

i^fKlinmaulphitft.erj’s .bill 11 , 
>iiro(i(iuiiinitrRt«,powl.,bbl. lb. 
>'uli>imr rhloridc, ycl drum* lb, 
Sulpliur, rrmlc ton 

Siilpimrdinxkjp. Hrpiid, oyl tb 
Hiilpimc, flour, bhl lOOIh 

Siilt)lmr,rull.bbl 100 lli 


-JI7 00 Tale—iniporfi'il.baffs ..... ton $30 00 -$40 00 

i? 00 Tali; —slomcfUic. in.wd , buRS. t-un 18 00- 25 00 

4 05 'l‘m Ijietiinndi', hhl lb. M - lit 

2 40 Tmiixidc.hhi . lb 45- .47 

I 40 ZitinCHriaiiMilc,buRH ]h 14 - I4i 

I 25 Zincclilunde,frrad,l)b! . .. lli 07 - 07^ 

10 Ziiir cviiitide, drums 11, 42- 44 

17} ZincoxKlc. .\\,h!,l Ih (17i- 08 

4 60 Zinc-sulphule, hhl , lOOil., 2 75 - 3,00 

Coal-Tar Products 

A)phii'niii,iifiml, ci iide, bhl Ih $ 05- $1,01) 

A)pfi;i-niiph(linl,li-l ,)>hl . Ill I 05- 1,10 

12 * Alj,liii-iiupli(liv!iinime, hhl lb 28- .30 

|i,j Aiidmi'mbilniiiis ... li, Kd . .17 

lA^ Aiiilitiesaifs. bill jl, 24- 25 

.. Aiiiliriiceim, flfr,, dniiii.s jb 75-1 00 

' A n t li r 11 (■ {■ 11 (. «()',, lint), 

.J if, druiiiH.diifvpai'l It) .65 - .70 

’ , Aiiflirmiuiimix'. 25',, piisfe, 

dnims 11. 70- .75 

nenifildcliyde r .'s I’.i'nrbu\a lb. 1 35- 1.40 

HclUt'i!('. pure, WaliT-wllIle, 

. tanks iiiid drimiH tral. 35- .40 

•• n<-n*cnr.Q(V,. drums jml. 26- .32 

ifu ^'vnecnc.')l)',,di!iiMf(,reniit(' yul. 34- .35 

YJ HciiiKlmcbiiMc, hbl 11). 85- .90 

MJ H»'ri£idi(icfiul].!i,aie,bbl lb. 75 - .80 

In Jb'ii}!mr find, r S I’, keys lb 72- .75 

BeuEoahMiffo.dn, f S P.hb! lb .57- .65 

J3cn*yl rlilnndc, 95-‘*7';, ref., 

''•* (hums .. Ih. ,25- .27 

, T3''nr,yl c'libindo. tee)i , drums Ih, 20 - ,23 

•" Betn-rijipfitliiil.siilil . 1 ,],! If, 55 - .60 

PclH-imi.liflml, teni, .1,1,1 )h .25- .26 

•O'l Helu-nuphtbyliiinin.'.tceh Ih. I 00- 1.25 

[I” (’’iirbftidl. bhl lii. 75- .90 

''0 (’rrsol, t'S P .dnim.s ih, .14- .20 

7 nn Mrilio-rri'Hul, tlnniis 11 ). .18- .22 

/ im {’rc'Hylic acid. 97',. rcsiile, 

It f25- 1.30 

^ ^^-97'.;, drums, rr'.sale ,ciil. 95- 100 

nirlilorticrircue,-Irum.'x 11, 07- .09 

Iticthvlftnihiie.iliuma . 11, 50 •• .60 

Piinrtliyliiiidiiie, drums It, 39- .4| 

l>liiilri,bi‘ii7iem'. hhi jh 20- .22 

Dimfroelorticn?. m. hhl lli, 22 - ^23 

Dinifrmi.'ijilifhah ii.', trill Ih 30- 32 

l>li,itrnplieiml. I,hl ]1, 35- 40 

lht,urut.rhiem,l-hl Ih 22 .24 

tin M‘n'>d, 25'’;. drums yal. 25- .30 

T? nl. Miiilii'nviiimiiic.l.M 11, 54- ,56 

27 00 n-,„'id. 1 , 1,1 11 , 73 _ 

Mctri-pli.'uvleui'di.ammr. hhl Ii, .95- I 00 

' Mu hlrrs kcimie, hhl Ih. 3 50 3 73 

MouoehbirhrJizenc, drums Ih 08- (0 

Monm'flivtniiilim-.ilrimis Ifr. .95 - I I0 
' Niipliflialerif ciumIikI, hhl . 1 ), 051- 06 

NupbibftiHi,'. liake.f.hl Ih. ,(16- .061 

' "0 Nattlilbnlene, h’dis, 1 , 1,1 ]!, p; _ ^ - 

Njii,btlm'iiiite,,fsudi,,hh] 11,. 58- 

' **' N'Hiilitlimiiie a, 111 , ciude. h!>I Ih 60- '.65 

Nifiuheii/i'iu'. drums Ih. 10- 12 

' Niiru-unpliilml, lie, iihl II, 30- 35 

N’lfru-lolui'iic, drums )h 15- 17 

' \-W acid, frhl Ih. I 20 - I 30 

, in Mrllin-amidnpheiinl. k-,'ys Ih. 2 30 - 2 35 

Ortlm-dieli!,irhen/r'm', drmii'i Hi. 17- 20 

, Orthii-nitri)|,lieimbl)h) Ih, 90- 92 

^ «>w (>Tl!m-nitrn(,.lm'm', drums Ih, 121- 14 

(Irfhn-fnhiiilme.hhl ... . 1 ),. m'- ift 

' I’aru-nmid')i,l„i„,l,f,',.,',k,ys Ih , 1 25 - I 30 

Piira am)-b>pli-mil, llCj k.ys Ih i 30- I 35 
’ P',r!i-<hc]dnrh.n/ma.,hh) 11, 17- 20 

''i Parimframhm , hh! )!,. 75 . go 

Jo Parii-tutMifiiinim'.f.b' U,. 55- .65 

7 nn P''rii-pb>’ii'iMi'<liamiui'. bhi |b, 1 50 - I 55 

' '‘0 Para-t(ilui'l;m. iiht H, g 5 ^_ gp 

plifludie Iihbvitnde, hhl Ih 35* 38 

' J, Pbeimi, P S p . drums . j], -(5 . ^7 

rift PuT'c tuaii, Irhl 17 , 20 22 

13 00 Ibvridmc.dmi, .diiim.s., . ^fd. imiiumd 

■jl P.vndme. imp .drums yml. 4 80 - 3 00 

lif-Mirrimil, le, Il .keir.s . If,. 1 50 - I 55 

Hc‘Hnremnl,i,iiTi.ke«s Ih 2 00 - 2 10 

52 U-Sii!l,hhi n, 55 _ ftO 

’0 Salicvliraeid. f<, Il , f,hl }b 40- 42 

Saiifylicniud. 1 > P.hlil lb 45 - 47 

an Sulvont Ii.i|,lifhu. Wftler- 
M) wbdo. drums jt^l. 37 - 40 

' M Oudr.dnm s aid, 22 - 24 

*•^0 SulphBnilifueid.mido.lrl,! ... Th. , 20 - .22 

Thmcnrhanilide. keys lb. 3$ - ,38 

•W| Ti'luidiue. ketr<i jh J 20 - ! 30 

.031 TehudiiM). nuxAHj, koas. lb. 50- .35 

.10} TniiH'ne.timkcani. (aI. ,55- .37 

05 Tclurnc. dnims , . . «!. .40'~ 43 

20 00 } XytMinn drums . fb. 40 - .45 

08 XjdPDP.puiP.ilnima. jral. 45 - 50 

3.15 Xylsm*.emti. dnima _ cnl. 40- 42 

2,20 Xylenr, ecni..t«nkB .. . ‘tsl. .30-. 
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CHSmCAL AND UETALLDSOICAL BMOUnOEBlNO 


M 


Naval Stores 


• RoaiaB-D.hbl... , 

280 lb. 

86 

15 

UadinK'I.bbl . . 

280 Ih 

6 

30 - 

H/ttinK'N.bbl 

.280 lb. 

6 

50 

KoainWG.-W W .bbl. .. 

.280Ib. 

7 75 - 

Wood rtisin, bbl 

.280 lb 

6 

25 

'’TiTTpentinf, spirits of, bbl 
W fsjd.aU'RiudiNl.j bbl,. 

gal 

gal 

) 

1 

51 

35 

Wood.dest.dist ,l)hl... 

gid 

1 

25 - 

Pine tnr pitch, bbl 

200 lb 



Tor, kiln burned, bbl .... 

5001b 



Rvlort tur, hbl 

500 lb 


_ 

Rosin oi), first run, bbl 

gal 


45 

Rnsin oil, second run, bbl 

gal 


47 

Hosm r)ii. thin! niti, bbl 

gal 


51 

Pine oil, steam di.Ht 

gal. 



Pine oil. pure, tlcsf. dist 

gill 



Pine tar oil, ref, , 

Kill. 



Pine tur oil, crude, tanks 




$6 75 
8 2S 


6 OQ 
\i ■)« 
11 on 


f o.b jBokw-.nvillf. FIh thI 

Pinr Urnil.<i<iiil)Vn‘f K>tl 

PinMur, r^f. tliui, 1)1)1 
Pinewood r«-f, hh] gul 

Vegetable Oils 


Castor oil. No, J.bhl 
oil. AA.bbI 
Chinawood oil, bl>l 
Cooomil oil, (Vvluii, bbl .. 
Coconut oil, Coi'hiii, bbl. 
Com oil, cnidf', bbl 
CotlotiHi'cd oil. crude (f ob. 
niilb.lftTikN 

Puiniiifr yi'llow. bbl ... 
Wintervcllow bbl 
Liiisot)d oil, raw. car lots. bbl. 
Ibiw, tank ciira (doni ) 
Hoibtl. 5-bbl lotsliloinl 
Olive nil.deniitiinil, bbl 
i’lilin, I.UHOH, ciisks 
ibilin kernel, bid 
iN'aiJiil o’l, rnido, liiiiks (jiiilh 
peanut oil, rt'lined, bbl 
Ha}M*Ne«“<l oil,refined, bbl 
lluiN'aei'd oil. l»ltiv.n. bbl 
Soya bran (Maniduiriaii', bl)| 
Tank, f o b. Pacific eojwt 


lb 

11 ) 

Kid 


Fish Oils 


Menliaden, lighf nressiHl, bbl 
WhiW.-bleao)u-fi.bbl 
Hlowri. bbl 

^Wliuie No 1 crude, tanks, 
coast 


$ n; • 
121 
15 


II'- 
87 - 
84 - 
89 - 
05 - 
08 - 
081- 
12;- 
15]- 
83 - 
87 - 
lU- 
f)9i- 


$0 60 - 

h4 

<,« - 


J 121 
>2; 
1^1 
091 
09; 

ni 


111 

12 

88 

85 

90 
I 12 
081 
09 
13 
Ifi 
84 
88 


09] 


Pbnsp^te rock, f.o.b. minns. 

Florida pebble. 68-72rii tun 
TenncMoe. 7d>A0nk ton 

Potasaiurn niurintp, off',. Iiukd ton 
PotaMKium sulphate, bags unit 

Crude Rubber 

Para—Upriver liui‘ H) 

Uprtver coarse lb 

llprivoriiauflioball 11) 
Plantation--l-ir>t latex erepc lb 
Uiblaal sin ked slu'ets Ih 
Urown erepe, ifiin, 
clean lb 

Amber Cl e|)«'.Vo I lb 


|) 50 • $4 00 
7 00 - 6 00 
35 55 > 36 25 

I 00 •• . ... 


$0 261 
I9‘ 
21 

30! 

30) 

23 

23 


$0 26: 
191 
2li 
31' 
31 

i;i 


Miscellaneous Materials 

No I. 

hIi Ion $450 00 $550 00 


.\sbe»tofl, iTude 
r.i) b , (niel>e<' 

Aabestiw, slmiirle, f 

yueboc sli loll 

\sbeHlim. cement, fob, 

Ciucbei' sll ton 

Harvle.s. gnl , wlute. 1 o b 

mills, bh! net Ion 

Haryies, grd , olT-color, 

f o b. iiiilb bulk. net Ion 

Harytew. iloati-d. f o.b 

St bonis, bbl net ton 

13 a r V t e s, cru(U‘ f.o b 

mini's, l}ulk not ton 

Casein, bbl , terli , Ib. 
China clay (kaolin) crude, 

f o b (bi .. net ton 

Wiisliwl, 1 o b Ca., net ton 

Powd ,f o b.Cia net ton 

Cl iidi'f o 1). V’a net ton 

(jrouiul, I o b Va net ton 

Imp , iunip, bulk net ton 

Imp . powd net ton 

Feldspar, No Ipolterv. loiiKion 
No 2piitterv longion 

No ls<iap long ton 

No I ('amidian, | o b 
mill long (on 

Graphite, Cevlon, lump, tir'-l 
iiuahly, bill Ib 

C'evlon. eliij), bbl 11 


Dye & Tanning Materials 


hlvwllvl.bagH 

Fustic, sticks . 

P'ustic, chips, bugs -. 
boRWoml. sticks . , 
bogwood, eliips, bags . ... 
Siirnnc, leaves, Sicily, hags. 
Siiiniie. ground, bags 
Sumac, domestic, bags 
Tapioca flour, bug.s 


ton $38 00 
ton 30 00 
lb 


ton 
lb 
ton 
ton 
ton 
Ii> 

KXTRACTS 


04 

28 00 
021 
65 00 
55 00 
3) on 

031 


$39 00 
35 no 
05 
30 no 
(JH 

(i(J 00 


Archil, <*onc . bbl 

Ib 

$0 18 

$0 20 

Chestnut, 25”, tuiinm, luiiKs. 

Ib 

02 

(B 

Div i-ilivi. 25'; taiimn.hbl . 

Ib 

114 

05 

hustle, orystals, bbl 

lb 

20 

22 

Fustic, hinjid, 42 ', bbl. 

lb 

08 

09 

Gambior.liq , 25* ,.tannin,bbl. 

lb 

OR - 

(19 

Hematnicrrys ,bbl 

lb 

14 

18 

ycinlocl:, 25^;, tumun. bbl . 

Ib 

04 

(15 

iiypernic, sr-lid, drums 

Ib 

24 

26 

Hyimrmc, li<tmd, 51 ”, bbl, ., 

lb 

14 

17 

Lfigwiiisl, ervs., bbl 

Ib 

19 

20 

T.ogwo<)fLliii, 51''.bbl. . 
Quebracho,Bohd, 65'/; tannin, 

lb 

09 • 

lO 

bbl. 

lb 

04; - 

05 

Sumac, dom ,5 F*, bbl. . 

lb. 

061- 

07 


Waxes 

Bayberry.bbl. lb $0 30 $0 31 

Beeswax,refine*!, dark, bags )!> 30 - 32 

Hpeflwai,rpfine<b light, biiga !h 34 35 

Hoeswax. jnire white, oases. lb. 40- 41 

Candelhla. bii0i lb. 34 - 35 

Carnauba,No. I,bag8 lb. 38 - 40 

No. 2, North Country, bags Ib 23- 24 

No. 3, North Country, bagn lb 17- 171 

JapM,cases lb 15 - 15! 

Mnbfan, crude, bag* lb 031- 04 

Paralfitie, rrude, match, 105- 

llOmp Ih. 04 04} 

Crude, scale 124*126 ni.p., 
bogs Ib. 02) 02] 

Ref., 118'120m p .hug* lb 031 03’, 

Kef., i2^ri p.,bags . . lb 03j 03! 

Ref,I28'l30nip.bogs ... lb, ,04- 04’ 

Kef , 1 3 3* 135 in p., baga lb 04) 04! 

Kef.. I35'137mp,.bags lb. 05 - 05) 

Stearicarid.sgleprewed.bags IVj 10- . I0| 

Double prewiHl. bags lb 10'- lOi 

Triple pn«secl,bagB . , lb. 11 lU 

Fertilizers 

Ammonium sulphate, bulk, 

f.o.b. works.1001b. $3.20 

F.a.8. double bags.lOOlb. ^.(>0 

Blood, dried, bulk. unit 4.60 

BoDS.raw,SandSOiKToond.. ton 30,00' 

Fish sonp, dom., dnM, wks.. unit 5.00- 

Niu«teolsoda.bscs.lOOlb. 2.60 > 

Tsakamt, high grade, f.o.b. 


$3.25 

3,75 

■35!6o' 

5.10 

2.65 


iiiidl 4.60 4.45 


ton 

Ib 

Ih 

Ib 

ton 

foil 


High g r a d << lunorphonn 
crmli 

(•uin arable, amluT, sorts, 

Img* 

Gutn tnigiicrflilli, soil H, bugs 
No l.biigH 
Ku'si'lgiihr, f o b ('al 
Fo.b N Y. 

Miigiiesite, mule, f n b (,’iil 
I’ll in ice )«t->iii-, niip , CilskH lb 
I loin , lump, l)l>l Ib 

I iiiin , ground, bbl Ih 

Sin line, nrnlige fitie, liagh lli 
< iratige superfine, bug* lb 
A (' garncf. bugs lb 

'r N ,hagH II. 

Silii-a, gliinssiind, f o b. Iiid tnii 
Silieit.saiid bliist, f.o I) Ind imi 
Silica, aniorpliouH, 250-nieHli, 

f r> 1) III tun 

Siliea, bldg.Mtnd, f o b Fii ton 
Soapstoiie. coarse, f n b Vl . 

biig.s ton 

Talc. 200 iiK'Hh, foil, Vl,. 

bags ton 

Tale, 200 mesh, fob (la. 

bags .. toll 

Tale. 200 me.sli. f <, b I,..s 

AngclcH, i»iigs. ton 

Refractories 

Bauxite brick, 56‘, Al'jOj, fob 
Piltaburgh 

Chrome briek, f.n.b KH*tern«lnp~ 
pliigpomtit 

(Chrome cement, 40-50'',' CrjOj 
40-45'';, Crjtij. sucks, fob 
I'^Hstem shipping points 
Fireclay brick, 1st <|uulity, 9-in 
shapes, f o b Ky wks 
2nd viuality, 9-in shape's, fob 
wks 

MugiK*sito brick, 9-in etraight 
(f <1 b. wks ) 

9-111 arelies, u'erlgcs and keys 
Scrips Hiidaplils 

fliliea buck, 9-m. siies. f.o.b 
CliicngodiHtrict 

Silica brick, 9-m sixes, fob 
nirininghnrii district 
F (1 b Ml Faion. ihi 
Silicon ciirbiile refract brick, 9-iu 


60 00 

RO 00 

15 00 

17 00 

16 00 

20 00 

13 00 

21 00 

24 00 

28 00 

8 00 

9 00 

12 

14 

7 00 

- 9 00 

8 00 

9 00 

14 00 

- 20 on 

8 IK) 

12 00 

fl 00 

20 00 

14 on 

20 00 

40 00 

- 45 00 

6 on 

7 00 

5 no 

5 50 

7 00 

7 50 

20 00 

21 00 

05 

05) 

04 

04) 

35 OU 

50 00 

15 

16 

50 

60 

1 75 

1 HO 

40 00 

42 00 

50 00 

55 00 

14 00 

15 00 

03 

05i 

(15 

05l 

06 

07 

71. 

77 

7H 

79 

77 

78 

74 

75 

2 00 

2 50 

2 50 

5.00 

17 00 

17 50 

2 00 

2 75 

7 no 

8 00 ’ 

6 50 

9 00 

7 00 

9 00 

16 00 

s 

20.00 

ton 

$45-50 

ton 

50-52 

ton 

23-27 

ton 

23 00 

1,000 

40-46 

1.000 

36-41 

ton 

65 68 

(mi 

80 85 

tun 

85 

1,000 

48-50 

1.000 

48 50 

1,000 

42 44 

1,000 

I.IOO 00 


Ferro-Alloys 


II - 
■ Hi- 


FcrrrititaTiuim, 15-18'’; 
f.o b Niiigara Fulls, 

N Y ton $200 00 -$225.00 

FerTorhroiniurn, per Ib, of 

(V.6-8‘;;,(' . lb. 

4-b% C . lb, 

Ferromangiinese, 78-82'’; 

Mn, Atlantic acabd. 

duty paid.gr.ton 

SpiegoIeMen, 19-21% Mn.. gr. tuo 
rcrroDiolyboenum, 50-60$;, 

Mo,|>erlb. Mo .., .lb 

FerroaUioon, I0'I5% .V-tpn 

50%.,.gr.ton _ 

73%. .gr.ton 111,00- t: 


100.00 - 

35.00 - 


I.W 


105.00 

37.00 

- « « 


Ferrotunmten. 70-60%. 

pcrlhofW,, lb. 

I'crpu-uraiiiuni. 35-50"; of 
U.INTibofU lb. 

rcrrovanadium, 30-40'’’<,.. 
t>erlb ofV. . lb 


lO.M- 10.99 

6 00 -.. 

3 SO - 4.00 

Ores and Semi-finished Products 

Bauxite, dum. cruHinal, 


dried, 1 e.b ^)llpp|ug 
pmiits 

( Imiine lu'i'. Ciilil concen- 
trafes, 50',mill ('rji>j ton 
C i f Athintii' seaboaril ton 

C()ke.f.lr\ .((lb ovens (on 

( (»ko. funiaee, f i) 1) owns loll 
I'luorspar, grawl, fob 

mim-M, New Mi'xieo ton 
Huorspar. N" 2 Lump — 

K\ & 111 jiiiiii'h ton 

llineiute, 52”, 'riO, ]b 

■Mangsiiese oif, 50, Mn, 

c 1 f .VflaiiMcseiipiirr unit 

Manga tiese oie, cln-niir'il 

IM nt 'ji t on 

Mnlvlniemie, 85', MoS-j, 

JMT lb N A' lb 

.Mi'liatile, per unit iit 'I'hf Ij, 

e I f . All seaport ib, 

IVnti's, Span , lines, e i i 

\ll seaport unit 

Pynti'M. Span , lurnnee sue, 

r I f *1 fl seaporl unit 

Pyrites, dom (ineH, fob 

mmeH.Cii unit 

Rutile. 95', TiO,, lb, 

'I'ungHti'ii, seln'elit«', 60', 

Wfij and o.'cr, per unit 
'Vi I., unit 

Tungsleii, wolfiamite. 6(8, 

"’I >3 and over, per unit 
'V3 >3 unit 

I'nimiim ore (nunoijp ' per 
!b()fr;j(ls lb 

U'^iinium oxide, 96'’; pet Ib 

Fs^is lb 

Vanadium iK iifoxide, 99', lb 

Vanadium ore. per lb \ a<>ii Ib 

ZIreon, v.Hshe<l, irmi fiec, 
f ob. Pablo, Fla . lb. 


56 00 $9 00 


23.00 

19.00 

9.50 

9.50 


.on 


22 00 - 
18 50 - 
9 00 - 
9 00 

17 50 - 

25 00 
Oil- 


45 - , ,. . 

75 00 - 60.00 
.80 - 
06 - 
Hi 
Mi- 

Noniintil 
12 -. ... 


85 

.08 

12 

12 


8 00 - 6,50 


7 50 - 

3 50 - 

2 25 - 
12 00 - 
I 00 - 

.041- 


8 00 

3 75 

2 50 
14.00 

.13 


Non-Ferrous Materials 


Ci(})per, elcclrelytie , , . 
Mijminiiiii, 98 in 99*,. 

Antinumv, wlmlefliue, Chumse ant 
.liipaiK'se 

Ntekel, iirdinarv (ingot) 

Nickel, eh'Ctriilvfie 

Nieke!. eh'ctrnlylie, resHlc 

Nickel, nignt mid slmt, rcsnle 

MOpel mehil, .shot and lilorka .... 

.Monel metal, ingots 

Moliel metal..slieet burs 

Tin, 5-inn lots, Sinnts 

Lead N«'W \ nrk.Hpol 

Lend, F .St Loui... spot .... 

Zinc, spot, New York 

Zine, spot, I'i .''t Louis . . 

DTHKU METALS 

Silver (rouinierrial) o» 

Cndinium lb 

Bismuth ( 5001b lots) .. lb 

Cobalt Ih. 

Magnesium, ingots, 99$]- lb. 

i’latiiiuni OB. 

Iridium oi. 

Palladium ot 

Mercury 75 Ib, 


Cents per Lb. 
14 75 

j 22 00-23.OQ 

6.60 
36 00 
39 00 

32.00-33.00 
36.00 
32.00 
35.00 
38.00 
38 75 
7 $0 
7 30 

7 15-7,29 
6.80*6,90 


50.641 

1.15 
2 45 

3.00to3.25 
1.0^1.05 
116.00 

250 00^275.00 
65.00^ 70.00 
74.00 

FINISHED METAL PUODUCT8 

WarebouM Prloc 
CenU DOT Lb. 

CoptsTslKH'ts, ilot roIlMl. 20.00 

Copper botioniB . 30.00 

CopfMT rods . 19.75 

High brass wire .. 16.75 

High hroHR rmls . 16.75 | 

Luw brass wire . 19.40 i 

Low brass rods . 20.25 

Braxed brass tubing . 23.00 ; 

BfubkI bronxe tubinfc . 26.00 

Seamless copper t ubing . 24.75 

Heandess high liraas tubing. 22.00 

OLD METALS—The following are the dealetl' 
pUTchaaiiig priees in eents per pound: 

Copper, hi'iivy and erueiblc , . 11 tlO 

Cftpp^T, heavy «ncl wire . 10.50 

('(iprirr, light and bottuniB. 6.50 

la'ad, heavy 4,50 

].eful, U'li . ... 3.25( 

Brass, luvtvy 5.50 

Brass, lispit .... 5. ( 

No I yellowbrniUiturninRR 5.50 

Zme : . 2.25( 

Structural Material 

The following base prices per 100 ib, for 
Biructural shapM 3 in. by \ in. and latger, and blnie* 
i in. and heavier, from iobbers' warenpuaet iD tha 
oitiea namod: 

Naw York 

StructuraUhapea. . 82.90 

Hoft ateal bars.... 2.60 

Bolt tlnel bar ahapM. 2.40 

Bpitataal banda .. 3.40 

raiaa 2 to Mo. thick. 2.90 
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Construction and 
Operation 

Alabama 

KAii’iuu -T)i( I'inipiro (’o;ii iJitniJiii. 

ham, hii.N j»I/iiih iK-nrlnjf cotniilciUjn lot iln 
I’oriNtrijcUon ui' a byprodm i roke pi,ml 
Ul it.M pKiprrtp.-s Pear Kniplir. lo ctrriHi'-t 
of an Initial bntli iy (>f 4i( ovi'tis and ,iij\ii 
lary equipment. Tlie pniJ.Ti i- 
lo cofll rloHo to $1,001),OUlJ. 

Njttlori.'iI I'u.si Iiiiii 

np« ( o, liuH broken Krouml I'or iho •■i-v ■ 
tlon or II larKe aildllion at lo.'.i,! fiMin 
dry, jtiHl will uIho rmiki' u miinbcr of Ini- 
provein.'iitM it. l|,|. ptivsetu woikn. 'rh- 

due^tlun will 1,,. lnHi„||,.,i {„ u,,. ,, 1 ,,,, 

A runil of inon- than $;i()0,omi ims i,. , .i 
arrungi'U for the onpunnlon 


w;i\ for tbe (on>«ti ti(iJoji of iis piopo.srd 
ti'W tiilll. lo be ;ind b:iMTii''iil, 

ft, «‘slini.'iti‘d to coHl fipproniinatcly 
I;. Ho)ip. 7 . pro.iident of ijjc Kahi- 
niuy.no Saiiitaiy M(k Co, Knlfiniazoo. Mich., 
h- ids Ilf rn-iv oit,Mtii/aln-ii JbllifiKhnm 
A fob)), J’toMH lUd),; . KalariKizoo, at-' ;irchi- 

1 t I t V 

Indiana 

^o tMoDK Tb<- .SIIvrr.HtotK' SluctnA. Idas 
I -1 I’roduot.s Co., J‘ark Avo , Induui- 

■ I'ldis, .lolin U prcskb'iit, 

III'Hi [xiiati'd, i.s jilatinmK f<ir tli« iimsltm-- 
ii"n of ji now loral plant for tin- m/niol’.ir- 
fiiii of ,s( ip'i II tiixi '1 a n<’W’ pi oci's.s pl,i-.l<i 
""I b'ln inoilu- l.s, -d- Jt is . sliii'ialoii to 
I ibniit ifiiMinna [jh tuditia m icIntK.'fx 


Kansas 


Arkansas 


CaMPKN- Tile 'I’l'XJi.s Co lialias ')'i \ 
hafl COmTni'Iii'cd thr .■oMNlrUrliol, ' I iH.w' 
oJJ Mlorugc' umi dl.slriliminyr p];,„i at iamarin 
near .uindon. with iintlaj m.stall.dlot. to 
•‘oninrlHc Iwcidt-iKo .^^,.(1011 1 , 1,1 
auxiliary «'y(iiptii(o,i 

SUAPKoVKIl Til, l‘HIl-,\inrMr.,,| Crt,,' 
Irilin .V- Tl.'iiispoji fn, UM) Itroadw.n .\,w 
lotk. liiiH iHijiiiinl a tnirf ol loi.'il luop 
'-Tty. ronsb.liiiy of about Iti.d a<'rrs, ri,M| 
plans 'b'volopnicnl ITm.s ,ii.. 

uiid<-rlva\ fii, a and di.sti Ibyi|||^; 

plant of twenty-two Bfi.OOfi bbl tnnks .,nd 

uiixillar.\ ;,pp,,r Iiri-I !']<iw;ml I, l>oj,rii\ 
tH prcHlOi'nf 

I’ICAIIHON- Til. Mon oil * RcfljlliiK (•„ 
Kansas City Mo. will hood < ornitaiici. woii, 

on .'i loral oil plant to oon.siat of .-six .. 

bbl. Btllls, y slf’c] Ifinks and othor op. iai 
Ing euulprnonl. Jt will co.si in ,,t 

$7C.OOt) 

California 

CaKsNo -Thr California IToilia-ls c,. 
liuller and O StM , Ilobrrt IJiilmr. h-ad Ita- 
prelhninary plan.x under ron.sidrrafion foi 
the ofllabllKhuiriit of a local plant fm ih, 
tfianufarturr of induHtrlal alcohol and kin 
drod BiM'flaJlifs. 

Los An'oi'i.kb .’Pbe Mliuirof’k I’lodin f - 

Co. in oomplrtlnjr plana for thr Installatuni 
of & new riiisblne and srrrriilnf,' pi int. foi 
the produrlioii of sprria] rock and tnliicial 
prodUflH, to inrhidr roniplrte fork iiiixIkm, 
frado Bcirriis. stoftiue bln ‘1 ami c'niivr\iitK 
equlpnn-nf. A. Oo'lfrey Ilalh'V, Jr 11 a 
Orphoum Mldg, is architect 

Connecticut 

NoiiHjcii — The Curas I’aperhoarii t.ki, 
rorcntlv organizrd with a capital of ll.rdM), 
H()U, 1 h jilannlnf; for i-arly uperiitlon.H at tlir 
lortil plant of tin* Ironsiden Hoard Corp, 
recently acuuiia'd at a ircolvcr'B .salo by 
James E. Smith of the ChosapfaHc J'aprr 
Board Co.. Woodall St,, Haltlmoro, M<1. 
and wlto will hc.ad tlie new organi/.ntlon 
It is purposed to retnodrl a numbi r of 
bulldlng.s at the mill, and tn.stall nddlConiil 
equipment, Othrr.x interestrd in tin m-w 
company urr FTank W IlrowninL' an.l 
JoSf'plt II Mtb'i'S. both of Montxillr, I'lOin 

Ceoruia 

Ath«nh~TIiI' Hrirk C,' li.i 

arrangtjd a list of rquipment for Jnatnllatlon 
at Its new local plant, to replai'r thr works 
recently de.struyrd lu fjn- ami wt!l tom 
menca rebulldlrtR ni an eailv date It h. 
propoMd to drvelop a capnritv of 80 0('0 
Wlcki per day 11 ir. Tllnton and H c 
wUtoB nenu the rotnpany. 

Savannah—T hr (.leorgla-Klorldn l-’ortil- 
leer Co. has prjfrrtrd piatvs f(ir Immedllltr 
operations at the fonner plant of the Kirk¬ 
land Pertlllsor Co , near Siivannali, rerentlv 
acquired. A numbiT of iniprovcments will 
be made for Inrron.'^id production. 


Illinois 

Tatlorvillk — The HopotU' Paper 

I itirUed 


recently oiranlaed, has 1 


Co 

plans under 


11"'. 'vi I( .M'lii \I,M 'i'll.’ Ini. I ti.il "Ii.il ( • 

itr m Cni|i :;]L> Aladj.son \\r, N-w 
li.i . a,.[iijirir 11,,' pbnii II,I’l.iipi,., 

I'mtI’iml (.'-'fiirnt Cu., for r.,nwie|,.|.,ijoii 
'.ml !(> br .dioiit $t;00,()l|ll Cl,ill..- in 

m''x'l, -..S r<.i rximisioiis III thr pi.'.^ritl ui,ik,s 

in, ItidniK lit.' ItiHlalJjition of ( oiisid.'i ,1 bl- 
m \\ I '|iii|inii III foi inrrrmsrd ni,mul.trlUM 
n I r,\|if'(lrd In drvrlop ;i UL'lVimmii mii- 
I*"' "I V lo IJOO.OOU bbl. per annum 
M'llt,.', .Ml lU'kinriti Is prrMdcnt 

Kentucky 

^i-.\U'Ul^, 'I'b'' I'lnt.'i [irf,! I’liiMiu.ii (■(, 

y I) ll,n r,|f,. Iliinlin,;l,lli. \v V;,, /..r.nllv 
foi iniKi will, II i‘;i|iitii| i.r $ 11 ) 0,111111 1 ,,,. 

‘iii loi nii.v l,„ iho ,.|o, hoi, „f a*io<,,l iiliuil 
; '"omiloohiro „f ili,,,. pniju,.,'.,, i,. 

10 III,I,' .■Ill.sllllio-, lOlhoii,.,,,,;, ■ 1111,0 1 , 11,1 

■l.iiil I. nih,, ,'0111|-|M|,I,||„|| II Is Ml, 

I'; ,lov. I,,|, „„ „f 1 r ,,|0 

';oi, .1 , «!' "''"'''''ll iHoiomor, i,i„| iVil 

O 0,1 1 ,, W |. O,,tio|nioiio„ 0 Myiii, f,|-, 

Maryland 

1:11 rui,,i,n - The Jiiill,.,] stutos IihIuoIioiI 
'Ooli.i i_,M .1 VVllliiim .st,. Now y,,rk 

lo Vi’,', '''"r 

mW 1 cln'.v i^'\^' “ '■"-''*'‘>11 of ii 

V l -loiv .'idrllhon lo Jts !(,I il nl iot in 

I'ov dioi,,,.,, 

■'b.ni, i.s roinpfui.t '•nginerr 

l-.'l TIMoiiU - Til. Jtoiird of Directors 
•b'liiis Ilopkiii.s Cijn.rsiiv. fia.s pluns'iil-ir’ 
"U, ' oniplrlion for t},,. t,,,,; e . ' 

kibm,’it..iy at iho instltulion'. cMD 
>' '"t to Misj approxltmifclv Sfiftitooii willi 
: ; " 1 N ox„,..ie,, h,,,", hi,-,"' ' 

f" 'It an rarl> dab-, K<iw.,i,i 1 
,.,',1 ■ ^’'>''11' Cb.irlrs SI , l.s .urhD 

''v,!:CC -p'""'" V,,,i.ev, 

; 'V-r 

11 ! \ 1 '' ‘‘<Jt>h*niciit to br irist;,||..,i 

'Mil •'Oi.ii [ir PI ('pared. 

I'Ai-rtMoiuc. Fiiv. Jnn 5. drs(ro\r,! i)„. 
t'l'”'' ■“ tlx- Coniinerrlal Knvclopr Cu 2.11ia 

a m Horn ’‘i- of p;,prr prod- 

"i|. ^Ith l(i,‘.,s Hpproxinmting t.'ii) 000 
loliu iiiK .,q„lpn,e„t I, ,e rxu.vuP 
1)0 |,li,„( will b„ rohllllt How,,, I, r 
lir'ids the rompany 

Massachusetts 

Dow'ims' !|rnr\ <jlbbon.s. 12-20 «;t,nwuud 

vi:,: 

'Olio TnotImi of ,i .n.hliti,,,, |,„ 

'Mitlri.ii plant on I’arkn si lu 
'boui $12-..non, W. W Rm^srli. :: Krank- 
llti St., Roaton, la rngim rr 

Michisran 

M„NKuK-T»>e nivor Kalslii Paper Co. has 
biit.itlvo plans utictor consideration for the 
election of a l.;ttory addition to Us plant 
»"ed primarily for the manufacture 
or box-board and other carboard products. 
H. wood Is president 

Mountain—T he Ford Motor Co.. 
Highland Park, is considering plans for the 
ronstruction of a new local plant for the 
manufacture of chemical products includ¬ 


ing wo«xl alrohul. oo-tiite of llnu' and other 
byproducts. The size and estimated cost 
arc being determined. 

lit'biNoToN—-The Marine Rubber Corp, 
recently organized under Delaware laws 
with capitnl of $1,250,000. will succeed the 
Ludin^on Rubber Co., taking over and 
operating a local plant for the manufacture 
of H line of I ubbci- products for marine and 
othi'i' servlci' Extensions and Improve¬ 
ments are pbinned, A. IT, Cruber Is presi¬ 
dent. and AmiM'w W Newberg, vloo-presl- 
deni. 

Nevada 

'I'oNoj'AJi 'I'lie Tonopah Extension Oo. 
Ii'os plaii.H in piu^im^.s for (•xlen.‘4lon8 in Us 
lo<-al mill, imlmimg tlir lnnt;»llatlon of addl- 
‘’gidpnient tn Imii iiHe the output from 
11.5 lo ,50(1 fnn.4 jiri rlaj 

New Jersey 

'I'lii' .AiiiiltuKC V.iiniHli I'll, 
IS.I-;;!., S.iiith SI , till.,. iiiTfii'tml plans for 
the inirnedl.di' (•?(■< thin nf ji 3-story plant 
ISx.'m ft., <-.inn,it<',| lo I'oat about $25,000 

l:il,,:i:rii I I, l^^||^ Thr llrkota FoldlnK 
i-inx tQ., Iliikdta. .V ,1, lia.H aniuirrd Ihr 
lihiM lit 11,. i;ii||.,h Xiiiriirai, ciirmlral Co., 
Ki.lKrtlrlil |■,|||. , (insistin,, i.r miinber of 
hnilillnps l.il.iiiur ,-,s,miii sq fl , nn n 7-aiTe 
il.iil or Inn,i ri,nsHl,,|ntii„i ..f $80,000 

tni selMnq r„n,n,ii,.\, l■|,|lrl■s^•llt(■(i In- a re- 
re ver l,s now drrunrl T):,. iiiircnasrr I.s 
J.ini lo b.- nil,I,mill,' lo I,.-,. Ill,, p, 

\i <li'-ml"'H ’"'"I M Ko.ss „m;i 

• loli.Kl I'fii'.iit lifftd (In <'or)iii;iny 

New York 

L. ist laid w- loik, iimiHif.ictui-ers of 

bn.rizi. p(.w(Jem. at.- having plans eom- 

pl'li'ii till till- cKfiif,,, pf ., 7.ut/>rv 

plant at rpntoji and Du.sh St.-^. estimated 

St ’ Cui.3(1 Church 

M, N(;\s D«tk, Is con.suUitiK rlik;im'cr 

•yrg. (. 0 ,, J_.j Ivj,.t Dllli .S1 , .N’rw York 
inanufuelunT .f palrit.s, vat iii.sh."- Ui Iri-. 
h'asod A biiilditi/r now In cour.s.- „f ereetloo 
at Die northw >'.s( . ,iniei of Hiiiri.s Av^' ;irul 
Die Doiih-v.iiil foi the '"litahli.slirTient of a 
new plant 'ih. .Mintini Attl.^li^’ Colot 
l^boratorh-.s. s'lruo adiln'sx.. in(uuifa< tur« i 
, h'liiii^ .tjiil cnioi.s, has loaseil 

‘''’""i J-otig Island 

*- Ity, for a m w woilc.s, 

I Inn'"'!, I n IK,l 

rtMr J 'h' b'-'"" of flic OniiiHian ',1 

ITIdc & l.riiili,, J.r.s, iViilrr SI with 

loia rstlni,il,,| nhnul $|,-,.|inil. Inrludlnr 
riniipnielil I( i.s J,l!inn,‘,i in rrbullcl 

Ohio 

I'lNI'IVN.,,., ,-n,, K,-I.,,,,,,,,,., 

,r‘ , l,Pr' Norwood, man- 

t oner for',V'''*''"'' "'HI t"kc bids 

Ml ome for Ibe ,,,|.,-|ir„| „f ,, j.^iory 

iinil ha.amnont .oldllion, 8(1x220 ft , to eoat 
.about $180 000, inehnlinp: oquipnirni .Samuel 
"’-‘1 >>i»le Terminal 
Htd^,, Clncinniiti, aro archltoct.s ^ 

ZA,\K.SVILI,K---I<’ife, Dae 21, ilesliovocl ',^e 
enaimd department and other portion' ■‘of 
the plant of the Alark Mfp f'o7 ma’-'dfac- 
turor of .steel cniiduil. pipe, tubing etc,, 
with oas e.stbnaif.d at eloso to $400 000 
'"u n . plammd t.i 

st((I & Tube Co, of Anu'PCn, inc in West 
Wtmlilnglon St.. Chicago, Ill. 

CAMBmPor'. -E. M. Darner, Zanesville, hfus 
acquired the local plant of the Guernsey 
Eartlienwaia- to, at a re<'eivotT .srilr foi 
a .stated cnn.slderaUon of $ 80 . 5(10 ’The 
new owner is said to bo planm^ig to operate 
the pottery. ' 

MjPDi.CTovvNwZ \V, Ramk and W. H 
Muchmore, Shelby, O., have organized a 
new company to take over the proportj’ 
of the l^helby Wax Paper To,. Shelby. Th( 
e<iulpment at the plant will be removed to 
tbe works of tbe Dentral 'I’i.sHue Co Mid¬ 
dletown wax paper depaiDm'id, whudi will 
be developed for large ima-ea.se m capao- 
tty. Mr. Rantk will be prealdfnt of the 
new compnnv, and Mr Muchmore, vlre- 
president and i;(‘netal manager. 

Oklahoma 

UlnoTTNo -'I’he (JIInu'T Oil Co Ardmore 
Okla,. hOB nequiied a local retlnerv and 
hna plans under way for extensions and 
improvements in the plant. 

Tulba—J. J. KeririR. Tulaa. is perfc'ctlng 
plans for organization of a company 
to construe and operate a now oil refining 
plant in the Tonkawa district. The Initial 
Ewf^UTday a capacity of about 2,000 

Toma—TJ o Producers’ A Refinera' Corn.. 
California Bldg, Denver.’ Colo., orwamg 




jMmrf 1% im 


<^nz.aitaii4,jua> iixxMAiaHnBN&; 


liS 


local oU refineries, Is completing uiiange- 
menu for the purchase of the refining 
plants aiHl properties of the Bamsdall Corp.. 
the Texas-ra^o Coal ft Oil Co., and tho 
Kensland Oil Co., representing total assets 
of about $125,000,000. with plants in tho 
Mid>C«ntlnent. Texas and Wyoming fields. 
The new owner plans for extensions and 
improvemenU for extensive inereosa hi 
prMuctlon. 

MusKOOEK—The Sinclair Refining Co, has 
perfected pians for the removal of its ofl 
refinery at Vinlta, Okla., to the refining 
plant at Muskogee, where the eonKoUdntiun 
will be developed for oonKiderable Incrou,**' 
in production. 


Oregon 

ASTORIA— -Tiie Astoria Shop*' lirkK Co 
has acquired a local site for Uio eroclkni 
of a new plant witii initial output of about 
liS.OOO bricks per day, and will break ground 
at an early date. A li.st of inaildnery in 
be Installed Is being arranged The roni- 
pany has reoontlv bofui organized witli a 
.'jvpltal of $250,000. 

Portland --Tho Portland (.)x.vg< n & 
Hydrogen Co, Center and 17tli Sts. 

has awarded a eontrael to tin-Jiui ley-Ma.son 
Co., Gasco Pldg., for tho eroetlon of a 
l-Btory addition ti» its plant. 


Angeles, Cal., is perfecting plans for the 
erection of a new local plant The city 
council la vacating a number of streets for 
the mills. 

West VirRinia 

Whbeunq—T he Wheeling Steel Corp. has 
'oinnienced the construction of a new sin¬ 
tering plant at its East SteubenvIHe works, 
and plans to rush the structure to comple¬ 
tion. Special furnaces will be installed to 
utilize the flue dust from the blast furnaces, 
converting It into a solid for iron manu¬ 
facture. 


Wisconsin 

Kknosua—'PIh’ I'Yost Mfg. Co., Promont 
-''t . nuuiufiu’tur*'!' of bra.«is casting.^, is con- 
'^It-h'rliig plans for the conatructlon of a 
lo w 1-fltory foundry W .T, Frost in tm'sl- 

-hni * 


Canada 


*V I INrtil’t.U. 


h> .Swift & Co“"Unl'on"sto"i< 
liird,^^, (.hiengo, 111 , plans for the rebuilding 
'•r li.« l'.hnw''oo(l fortiUzor plant, parth 
-h'stioi.-d by fire. l).-c 22, vidth loss e**(l- 
innlfMi fit 185,000. 


Pennsylvania 

ZRXjENOj’Ufi —'Tli8 Coinnufii Coum il i 
liaving plana pn'parcd for the InstallJitH'ii 
of a filtration plant at the municipal water¬ 
works to cost about S35.U0U. l.<no HuUson. 
Wabash Bldg., PiltHburgh, i.s engincfi. 

HAYbViLLE —I'brc, Jan. 3, de.-^lioyod a poi 
tion of the plant of tht; Blerling Vanii.sli 
Co.. Including two buildings, with los.s csll 
mated in excess of $60,000, Including equip 
nii'nl. Ucadquarteis of the coiiipanv ai' 
In Fulton Bldg., Pittsburgh Jann‘'s ’I’odd 
IS president. 

]'ottbvili.B — The Common Council 1ki> 
ordered a sanitary .survey of tho eit>. i>ii' 
parutory to llio in.^^liillalion ol’.i new .sewage 
nitration olsnl, estimated to eo.st in e.veis-. 
of $500.UW. W'ltli eguipmenl, for wlinli 
i)lans,will be authorized in the* near future, 

PuiLADiiLi'HiA —S. Kaidun, 2(1 and Vine 
St.=i., manufacturer of paper jnoducta. Iul' 
pians under way foi the ero< tion of u new 
5- to 8-Btury plant at Soutli. Swaii.son and 
Bainbrldge Sts., estimated to cost about 
$500,OUO Clarence K_ Wtiiuler. PliO laieu'-i 
.St . is architect. 

Farmrrr Vai.i.ri- a new i ('mpany h.'e- 
ixen formed by Warren. I’u. inteiest.'' foi 
the eon.struetioii and opeiuli<in of ;i 
oil refining plant, on site owned hy lie 
n. n. Stroud Gasoline Co., Colevllle. neat 
Farmeis Valley, which Is lnler< sled in lie 
project 

South Carolina 

I'HEONAI.L —The Atlantic 'rurpentiiK 
St George, S. C., recently organized. 
acquired local proper!>• and plan.'- fur lie 
early erection of a new plant for exien.'^lv 
produotlon. II. H. Gross Is pjcHidcnt, M S 
Connor, secretary and treasurer, and T A 
Patrick, general manager, tlie last iwi' 
officials being located at St. George 


Texas 

Elbotra— The (irifiwold (hi Co., lienii 
etta, Tex., has completed arrangenients wllli 
the Electra Chamber of Commerce and 
Agriculture^ for the acquhsitlon of a local 
site for the erection of n new' oil refinery, 
estimated to cost close to $ 50 i).(h)i) ’flu 
present refining plant at Henrietta will be 
removed to the *new location, with tin 
installation of additional equipment f"t 
extensive Increase in output. Including 2 
new cracking plants, and new (tisinghead 
gasoline works. The company lias also 
secured the local property of J. F Eirierlch 
In the South Eloctra field 

Hoskins Mound—T he Freeport Sulphui 
Co,, Freeport, Tex., ban active constructloti 
In progress on Its rn'W local .sulphur plant, 
estimated to cost In oxoes.s of $l,f)00,oi)a 
The works wllrlncludc a large power hou.>»e 
and a chemical-treatment water plant to 
handle approximately 3,500,000 gal per day 
It Is expected to have the plant ready for 
operation early in the spring. C. M. Chap¬ 
man la consulting engineer for the company. 

San Angklo — The San Angelo Water. 
Idght & Power Co. is planning for tho 
installation of a filtration plant at Us lo('ftl 
waterworks. The company is operated by 
the Interstate Electric Corp., 141 Broad¬ 
way, New York. M. F. Treadwell IS local 
manager at Ban Angelo. 


WashinRton 

, VANcocm—Oolunbla River Paper 
^UUa, lae., openued^by the Ctiittamb- 
Oregon Paper Mfili Oo.. tut iTth St. pM 


iiritish Columbia 

Vli TimiA--1) LJ, M. l’hnll. Kcliio. WaHli , 
.UKi HHsoci.'iti'H, are oiKunizlnK a rirw com- 
pany to ronatruft anii i.pmatp a ln^Kl' pulp 
‘t"' vicinity of NItInat 
l.ukc. The Initial plant ,inlt ia catinnitcit 
to OOHt in cxccsa of JI.IMMinn, imil will be 
^upplcincnti’d with othec unlta at u later 
ihili'. nmklriK iin ullinrilc c,.,.| of nmr.' thiu 

nno 


Industrial Developments 

kCATHKK Tie* C.'iit (’n, I'en- 

biHl> Ma.ss, l^. iiMinmg at full eapaellv with 
M 7 ;ul;ir working forcf', aiid Ijt saltl to have 
(•mI.'is f.n hand to insurr cotmmiMiM'e on 
tlii.s biislw for a mmibei of months to eom<- 

Glazed kid manufaettii iiig plnrits at Cam- 
d'li. .V J, Philadi Iphlo. I’.a , .an.I ANIlniing- 
lon. Del, HIT mairitnlnint; full oponitionf^ 
with full workiim foia.'.s and piopos.. to 
‘untinue vi\ this basl.s foi an in*lofinil'' 

I'l'I'Kul 

Th-’ A (’, Lawrence L<alher Oo . iV-abodv, 
Mu.ss, lui.s resumed production at its local 
teg .skin tannerv. which ha.v h.-.'ii pia.- 
ikfillv Idle for close to 2 y(;ii-s past Initial 
'Miir.itions will ho on a curtailed lapaclty 
Icislv for the time beliiK 

Thr Essex Tanning Go, T’cahody. Mass., 
is running utirlor heavy output at Us plant, 
and ha.s onfer.s on hand to liiaurc' this basD 
I'or .some time to eorne A full workirn: 
(’nice 1 h being employed 

Glass I'he Dwerm Bottle Go Gink.s 
burg, W Va, haw placed iin ndditlonal unit 
ill oi>enitlon at its plant bringing prodm- 
lion to a ettpaclty bawls, or 3 000 gro.ss huxe^ 
of l)()ttle.s jK-r day. The plant will continue 
on thlH schedule for nn indefinite period, 
Mivliig' employed to apprnxlnintelv 20e 
Workers, 

Glas.'i fsctoricH in flu- vii inity of I*auD- 
bofo, N. J., are ndvaiiemg op<‘rafions and 
exjiect to give (unploytrieni to an inerea.^ietl 
iHuiibor^f workers at tin? .season mature'- 
It I.s nafa that 1923 will be the busiest year 
'^Ince 1919. 

roUowlng a brief euitailrnent foi jnv.-n- 
loiy, the Indiaim Ghis.H (!o , Dunklik. Ind . 
bn.s resumed production on a cap.aeity bn.si'< 
.and is anld to have orders on hand to insure* 
llii.a Hch(‘dule for a number of months to 
conic. 


Window glass in.ariiifaetui eis i epn .sented 
in tho National As-soeiation of Window 
G.lasH Manufacturers have granted a wage 
inerpa.se of 13 per cent at nil hand plants 
tliroughout the country, effective Jan. 29 
and concluding June 11, 


Gkramicj —The American Clay I’roducta 
Go, New Hope, T’a , l.s perfecting arrango- 
rnents for the opening' of Its local plant late 
in February, The works have boon in course 
of erection since the sjiring of 1920, arut 
are .said to repn'sent an Invenlmrnt of more 
than $1,000,000. The plant will Hpeclallze 
In the manufacture of .shale brick and wdlt 
de\(*lnp an ultimate output of about 
"dWi,no0 bricks per day. 


The Caipcnteria Clay Products (2o.. Gar- 
pentcrln, Cal., has commenced operations 
at its new local plant, recently completed, 
and will concentrate on the manufacture 
of brick and hollow tile. 


The Champion Spark Plug Co.. Toledo. 
O., 1 b advancing capacity at Its plant and 
is now ranning on the hasti of 120,000 
•park plugs each working day. 


xne iseinienem spai'K I'lug Go.. SOiaiO* 
hem. Pa., Is running on a copocl^ bans 
and expects to continue this schedule for 
an indefinite period. An order has been 
secured from the International Honreoter 
■w'' •‘Id to toui 

$500,000: a large order nos also been re¬ 
ceived from the Packard Motor Car Co. 

The National Drain Tile Co.. Summlt- 
vllle. near Anderson. Ind.. haa closed Its 
local plant for an indefinite pdtlod. 

The Tluvss Brick Co., Tuscaloosa, Ala.< 
Is planning for increased production at its 
plant. 

ItuiiBiCR—Thr Goodyear Tire ft Rubber 
Go., Akron. G,, has resumed full production 
at Its local plant following a short curtall- 
nient for inventory. 

Th,’ Hood Hubbov Co., Watorlown, Maw.. 
Is nialmaiiilrig full ciipaiKy at Us mill and 
will ooiillniu' mi Ihla basis for an IndoflnUs 
piTiod ^ now roford output hag bean 

...I,'"?.’? Amorb-an Sheet « 

In Ill'll''Jktttnad operations at Its 
1.11 Hello 'Works, Wlioellna, W. Va., with 
.1 full working foreo. after a shut down 
fo?‘ tho past C months. 

r-iir (.unners Htcd Co, Birmingham Ala., 
has resumed operntloiia on a eapaclty basis 
at its hotip^and band nilll,<< 
rho .sfnndard Tin l’h.u« Go. ('ationsburg. 
re.sumed op.mtions nt 8 hot mills. 
« 7 nocessary repair 

ii' fiir? ^ complete 

2.500 men '■mploym. nt to about 


langctl for tlir hhiwiug |ri of It.s blast fui- 
naee at Che.ster, I'ti , i.n foundry Iron. \ 
mnopil working force will be employed 

A loijii of funini'cH arc now in 

rn'rAJi’" '1. largest number 

in .Morvlrr at otic llrne for tin* past 2 rears 
induction IH holng ronr.„trl,r"(l 0 ? p?g 

V' V 'f ' forct's. Ten 

of tho funuucfl ;ire owio'd h.s ihr Tennessee 

S!v/I1('d Coni & Iron {'<>.; 4 hy the Wood- 
war,! nm Co.; 2 by tho Republic Iron ft 
,'Vi'ir fnrnaoo each bv the 

,',^♦ 1 ^'r-- Alabama Co., 
mid fhP Central Iron t<tf Goal Co. 

Th,- M.Gullough Iron Works. Wllmlng- 

The United .Stairs St,'r| Gnro is mnin- 
hilnlng 100 per cent eupacity operntlonit 
It lU mllla In the Youngstown o, district. 

MiHrKT.LANKoiie —The NiUu.iimI .Sulphur 
J o. North Akron, O, hna arranged for 
Imtnodinio operations at Its new local plant 
rerently completed. 

Th,' I'vrIteH Go. Lid. Roanoke. Va.. has 
repatrH In progre.ss at Ur local plant and 
plans to roHurne produetlon at an early 
date, riie plant hiix been closed for about 
]« inf)nths post. 

The United Slates Graphite Go,. Sagfnaw. 
Mich \b arranging for Ihr tmmedinte re- 
•Mumptloh of oprraliona at Its La Colorado 
properties ut TorroR, Mex, 

The Morar Blat'klng Go.. Bcabody, MflM. 
manufuctiirrr of shoe pollHhea nnd kindred 
products. 1 m runntng on a capacity basis 
with sufficient orderH on bund to mn.intaln 
Ihi.H Mchediile for Hom<' time to ,'ome. 

Four out of 8 oil refineries in Utc Ard¬ 
more, OkUi., district are on the producing 
li.st, these being the Cainenm Refining Co. 
operating at 2,000 bbl. per dov, with capac¬ 
ity rating of 8.000 bbl.; the Pure Oil Refin¬ 
ing Co., on a 2,700 bbl.. dally output, and 
eapaclty rating of 7,000 bbl.; the Imperial 
Refining Co., on a basis of 4,000 bbl,. with 
maximum plont capHclty of R.OOO bbl.; and 
the Nyanza Refining Co.. 1,500 bbl.. daily 
production, with rated capacity of 8,500 bbl. 

Rmployeea nt tho refining plant of the 
.‘Standard Oil Co., Bayonne, N. J., have lUb- 
mitled a netltlon to the (?otiipany asking 
n general wage Increase. 


Tho Fort William Pulp & Paper Co.. 
Ottawa, Can., is arranging to increase pro¬ 
duction at Its mills to an average of 160 
tons of newsprint per day. 

The Anaconda Copper Co., 26 Broadway. 
Now York. Is planning to inaugurate oper- 
atlonn at the first unit of its new sine oxide 
plant at East Akron, 0., now nearing eom- 
pletion, early In February. 

The American Cotton Oil Co. has closed 
5 mills in Qeorrta and 2 mills In South 
Carolina for on Indefinite period. It is said 
that some of the plants will be abandoned. 
Divisional headquarters have bean moved 
from Atlanta, Oa.. tp Mtemphls, Tenn. 
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CHEMICAL AND METALLUBGlCAli ENGINBEKSo 


VoJ.'W, No. J 


Capital Increases, etc. 

Thr Ckntwai. Michtoan I’apkk Co,, Ciftml 
li/ipldU, llliH fllcil flotllT of IIK'H'IIM’ 

In ujpital from lo J.’Pmi.oim) for im o- 

po>-4‘tl aorno-.'il •■\}>;inH)on. 

Thk Nakhac Ki'-Kfvi.NO VVduk.s, 

iNf, ftO:^ We.sl Si, Niw Vmk. .N V. 

hu» HiTiiriK'*'! for nn jiutoijh'’ In coiiii'il 
from jil.iMjo ii(<u lo ijl 

Tiili I^M'isvri.i.K <'i,, l.oiii-\tll' , 

Ky.. h :iH llji't! rmllco of Inipa-i’ )ii 
to for |ir<ipiiM(] cxpririr.loii 

Tim: (iiM, I'lAV I’oT ‘'o. Itnl . 

lias Ulofl no(l(< of iriciI'a.nc m idpii.il fimu 

SL’OO.IHli) for 

’PuK TnsAf roif'ri.ANK rKMi'..\'i <‘o , l».i]ia"> 
Ti'X., Vi/iH arron^joil for an imnast in tap 
Jlnl from $ 1 , 000 , 00(1 lo jL^iioo imo I'oi |o,, 

po«oiJ oxpmif'ioii 

Thk ThoMam MaHHook'H Son;- Co . 'I'l-'M 
ton, N. .J . niamifarturoi of u.h--, 

jiaa /Ill'll nolloo of Itx'M-mso in lapitil li^on 

$ 000,000 to ,$],i:ia.ooo 

TilK SwiOAirr I’aJ-kh I'o , 0'.;'. Smiili \N (Ih 
St, Chicago, ill,, how arraiiK'-'l foi an iri- 
cifUHi' In ••apltal finm $7'i0,ooo to Jli'iii,ooii 

Thk I'MAlll.Kfl H. I'HH.MPH I’llIJMI' Al- , 
Stainfon), Conn. Iuin arnnm<'(| for an in 
rream- In l•apilal from J.'iO.OOO fo $ir> 0 , 0 ii 0 
/oi oxp.’inHloii 


New Publications 

UOOKS 

Jron Ohk (Siinimary tif Infoi matton to 
till) i'r»-H.-ni ami IToHiMotivo Iron-Oif 
Suppllna of 111'' \\'orlill, I'att 7. l'‘oi*iyii 

America. H. M Staliomts oilni, I. 

lion. 13f) pp. 3 inni)H I'lii'o, Is li>l 
A eoniproln'tiHlvc lM•nnoJnll suiva i:- ni:i<ic 
of tin' Iron olf l la^mlirc-s of tin- I'lilli-ii 
SlatoH, t^ulm anil tin- ImlUs, 

nml Cfiilra) iiinl South AnuTlca. railtni 
lav attention is riv.'ij to ttir moinpiciil a-- 
pi'iMa of tills (]ii«slion. In Itii' i(onc)inir- iio 
Mlllon of till' i.inous I'oiiiiMt iiiK iltslini- 
and lo till' s(ati,sti<'s of pio'liiolion aisl 
I rude. 

A P'IUBT ItooK OK CHKMlSTltV IH I 
CouUhard. 'ria’JinlonI li C!i« inist 

with tlie Iti'ilisli |)yrnlnltM Cm |>mi ,i( im, 
l,td. I'nbllsIiMi |)\' I’lttiian A Sons, Con 

don. nil) 3 mapa I’llm, Ch. ‘IJd 

'riiia K II latln-r unusual litll<' ImoK (O' 
.slanod IIS a text t'm .•Oudcnts oi a iiiinm 
l«-rlinlral fii-lmoi wlii'Tc a >rai's work 0' 
v<0ln)< 3 to I hoiu.s a Wi'i’K (o cIm'IIiIsI I i p- 
undertaken Th*' author, prohahly lo'- 
eauNo of hl.s lour l•■a(■luu«: i-xpri o lu-r, lias 
iidinlrahly sui'ci'i'tlrd m projecl im; Ininsrii 
to the betlniii'i's \ir\v|i(iiin. willi ilo' n- 
HUlf. that lie lias i>irulucisl a ii xihooiv ni 
unusual value. 

Tkatino Mktiioi‘S or Mktai.luroical 
Analysis (Non KKOKoufi), Ity Sr.iymoiir 
Pile and Hrj/mald Jiihnulini. with a juiT- 
atory note bv C 7'. //oycofA 1 ’ubtisliod 
by II. ]•'. & ti AVltherbv. I/ondon 
7 b. fid. net. 

The authors ho\t‘ at(i'tn)»lt'd to soil mil 
from the nxten.sive Itleratuie on non f.Timis 
chemical anul.v.sls llio.se metliodK wiia li ap 
penriol most praetieal for ordinal \ u.s.iki- 
TheRti were Ihorouyhly tested ami attention 
wiiH trivon to the various nuiulptilativc de 
tllllfl HO ofti'U Tieee.sSHiy for the .sui'cev.s of 
the particular ineihod The book is “In 
K'luled to bo to the analyst whiit a. .set of 
worklnp drawhiRH are to th> rneiduinle.'' 

COMMBnOlAL TRAVBI.EH’8 (itTiDK TO I-ATIN 
AMKHiOA. U. S. Department of Com- 
niereo. Mlfleelliineous Series No 80 , .'ui 
Ui'rinlendent of CiieumentH. (Io\et jinieni 
rrinthik' *>lhce. WashlTigtou. D, c‘ |•ru■e. 
$ 1 . 3 :.. 

KverytWnt: that the commerelMl tr.i\eUi 
should know about tlm twenty i.piil'lies 
and many colonies to the south of us. In 
order to make « profllable and enjoyable 
bUHlnesN tnii. is eneonipas.sed in 7:t t piKe.s, 
If Ih oomplled bv I'lniesl 11. yilsineei, jis- 
sinted by ct>rpH of experts of the t'eiiart- 
ment of Coniineiee. Stennislnp lio-^ and 
rnllronds, time f.-ihles and t'onnocl.ons, i-mnl 
routea, hotels and lale.s. tnxi's mi tnnelei.s 
and re.*itrl(‘tionH, duties on sandiles and ad- 
vertlslpp matter, in'iihliu: cs.senti.il is 
omitted “The tiavelcr is t<dd about tlie 
banks, postal Jiervice and poatal rates, 
weifthts and measuroB. and all things that 
may obviate tho.se vexailiuis ileluys which 
are eapeeially troublesome to tlu* unin¬ 
formed and inexperienced traveler In I>a(i!i 
Ainarlca. fhvry city ami market i.f im- 
portanoo In the Tintm Amerlcaa Is listed 
With informtulon as to Ita churuotenstieH, 
trade regulations. ilc«niie fees, rmites by 
which to reach ft. ato.. and the traveler la 
gtven abundant sound advtoe to be foN 
lowed In oanvasBlng each section. 


Industrial Notes 

Tiik I'lrrsHi kuh-Des Moinrs Steel Co.. 
l'itt'-ibini;h. I’a, unnoum'c.s that from Jan. 
1, lft33. .losejiii S Ha.rri‘mn Is niad.- ndver- 
ip-lriK Miaii.iKer of tlO’ eoinpany 1 A. 
i:i<-k'the form.'I ad\ri,>^iiiy niiin- 
.iK'C MK.ve.s tempnranly to Iticbiiiorid, Vu., 
rind oiietiH ,a s.iJe.s and coMsti iietion ofllce for 
tile <ompany The ItUbmond nfdee will 
I; mdl. the eiiim.' .Houihea'-d i<‘ii!im> fiann 
I'.'dtmiijie on (111 noilli and lliiuiiutiham on 
th. went 

Tim. iM.psTniM, P.i'iiRAii or Tiit. Cham- 
M fi c.,M MEUCL'. 33 Com I St., Hronklyn, 

N V lia.- i.s'.ued .-j mafi Hln-wum yiaph- 
ic;.il\ the vast lndu.«lrj<<if Ihooklyn. 
I';ii\.n of the ui.iin indiislrK'H me .shown by 
Imi mad.' mi II periTiilan)' boms 

'rili: I’l'JO'lSli.N l\.. 4 TUI'Mt,NJ' Co, of NeW- 
oK. N ), mid heiroil, Mn b , announees 
lli.il \llt..i Jl I'.iibart bus imiKn.d bis po- 
-diop a- vh’e.pt..sident and sales in.inaKcr 
.'I Ihe t'in--b\’ Ste.ini (Jajie kV VaK. Co to 
iieif.im (iiisideril mid i;en. i.il inaiia^;ei- of 
III. I'l.iiMori IiMtiunniit <’o. Inc wlih-h 
li.r- tonlrnl of the I’K-cisimi lu¬ 

ll mt). in C(, The pre.s.-iil ex‘‘(‘Ull\e urTlccr.s 
will Mt.iin tlieji ciililMMlion Willi tlU' <om- 
pin\ li n c\pe< tc.l tc'enlarnr tlie Im^ines.s 
( oie.idi I ,rbl\, wil'i jii'W cajHlai, spo- 

flaltle--, ;il,-'o .staple lines of h'lMe^, \alveH 
.iiel llltiim-- Mr. (.’arhart a.ssunies Ids 
diili.'S ;il once and will be loc,-iii-i| at tin' 
N‘'W Volk oflh e at 114 liibei't\ St. The 

I I'toiy will later be moved to Ntw Vmk. 

'I’ki; Inukicsoli.'IIanp Co and the A S 
1' \ .\ii:iio\ .Stkam I’iimj’ Wohkh anmnini'e 
111.' opeiilMy of a bniiM'h oHIce jit 71-S I'Jliicott 
S'liuuc Itl.lj; . IhilVulo, N. Y. 

MowAim 10 ICdpy, fornieily idenlttled with 
Miiiinlni;, Maxwell {i Mooie. Iiu . of New 
Volk, lias beu.me vice-president and fp'*'- 
-lal niaJiniter of the NeNon Valve Co. 
I'hihidelpida, I'a C. W. Ih'own, of riilhi- 
ih lplila Is secretary and treasiiiei {' D. 
Mllh'i formerly identified with tie ItiidKc*- 
pm t ^Vo|•k.s of Mnnmng, Maxwell iV .Moore, 
Inc i'.i works nuinaj;er, and (’ W ihirrago 
.'( lb' same company meclijinfeal ermlneor. 

'['iiR CitAH.si.' Stkki, Wuiiks. Inc , Ihuiford, 
Cmiii , iia,‘i be.-n a|>poiiiled llie e\clu'<ive 

u i'hmlmul distributor for llic Six,cr .steel 
'■<irp. with pi.lilts at lUiffiih. and Solvtiy 
( N \ I ;i( u,>.') 'I'lic conjp.'iriv maniif.ictureB 
eh .trie c.'irbnn, alloy and tool .steels, bars, 
bill. Is and forging an.l die bioeks 

'I'Hi'' rKTftr.i.KM Ikon Works Co. Sli.'iroii, 
I’a, .•inununecs ttiiit il.s Deiivm oflice in the 
Fii.st National Bank Bldg , has l-cn dls- 
imied T ,1 Mulliri, foinuM'lv tip- J)en- 
\<! Iej)i.'.sentative, l.s now Ini'nled m tlie St 
Louis ofTli-e In tlie Cenlrnl National Bmnk 
Id.lg A new olllee to .serve the Western 
lirrifory has been opeix'd in ('a.sper, Wyo.. 
'• 407 inl Kxchange Bl'lgp, In charge of 

II S Inlcher 

The I'Ani'KNTEit .Steel Co., of Ueudlng. 
1‘a,. aniiounceH that .statcineiits in nowH- 
papers and elsewhere reporting the merg'or 
of the company with .some other .steel con- 
tern or li.s sale to oilier Interests, me en- 
fii.'lv erroneou.s 

IT 11. BKi'i-raj! K has resigned ns nian- 
ag. r of tl.e InHTmedlnte," and crilitled food 
color divisions of the National Aniline A 
Chrmhai C(i to nasume the sales manage¬ 
ment of (he Wameslt Chemleal Co, 1 .ow'ell, 
.\las.s , ilomestlr manufaeturcu- of laetle odd, 
lactateB, lactart and lactic acid compounda. 

The NatP'NAL TmiK C^o . of rMtt.sburgh, 
I’u , lias annonneed the ealnbllshtnent of an 
lndu;tn,il fellowship In the Mellon Institute 
of Industrial Keaeareh of (he Tlniversity of 
t'ltfsliiu gb, Bn, This fellow.sbin is etigaged 
In a .sy.qtcmatK- study of prai-tlcal inetluHla 
for the prevention of eorroaion in hot-water 
supplv sv.stem.s. It Is also giving atten¬ 
tion to the cluBsiflcation of wat'T.s of vari¬ 
ous chemical rompoaitlon, with respect (o 
lliclr i.'l'itlve corrosive action ui»on Iron and 
sfer'i. particularly in the form of pipe lineB. 
hnib‘r-e( (iiiomizcrs, tubes, etc The niesent 
inciimhetil of the fellowship is Clifford R 
’revt.M, who for the past ficveral vi.irs has 
b.en rallying out research on the corro- 
.‘don of iron and steel when' not exposed 
dli'ectlv to tile atmosphere Mi Ti'xter will 
be glad to correspond with oigineers and 
Tiiamifai turer.s intcrc.sted in the field to 
whi.h his fellowship relates. 

'I’HK Wlt.SON Welper ft Mktalr Co . New 
York, is now repreaenti'd exehis'velv In 
Marvhuid, Virginia and the District of 
Columbia by iho Alexander Wilburn Co., 
of Baltimore. A large stock of color-tipt 
welding metala and plastic-arc welding 
inac'hlnoa is nvailablfi at this point for dis¬ 
tribution throughout the territory and a 
complete demonstration plant in operation. 

Ooorgo Kacnoe. manairer of the Boston 
ofBco of W. B. CONNO*. IKC.. haa been re¬ 
called to New Tof4 to take charge of the 


contractors' sales department, handling 
healing and pumping equipment, 

The RfiiHRH AhhociaTIon ok AMERICA, 
IN'L*., aniiounees the reniovnl of its office to 
3ri0 West :)7tli St. New York (-ity. 

Wiiilam Bund bus .^even'd his copnec- 
tmn with tl)c 'J’echnk’al Proplcth Co., iNCy 

and huH organized the William T. Hand 
Kquipmeiit Co, at 3700 (Jrand Central Ter- 
ndiuil. N' V.. wdilch will specialize in new 
and UKcil clienncnl piuccss equipment. 

The Im.m‘ 1 :: Aiit f’ROPi'crH (7o. has obtained 
a .site in St. Lotus and North Anthony Sts., 
New ()ileans, for u largo brunch factory 
for the pioiiiielioM of hydrogen and oxygen 
and llnir piodiK-ts Tim tlr.st unit of th© 
plant i.s Inn a ‘-mull p.-irt of the ultimate 
jilnnl rcpre.‘'Cin ing an invcstiniTit of $130,000. 

The A.Mibuin plant of K 1. DU Pont DB 
Nemoi.’rs a- Co ims laiely been put in oper¬ 
ation aftei having been dosod for a year. 

M, C. Knalie ha.s been appointed manager 
and J' (' Kaiser 1.4 assistant manager. The 
tedinlea! .‘•tnlT \h compo.scd of the foUoW’lng 
men' ]•’ L .)iie(|uot, superintendent of 
powder line-, P S Cu.sliing is superin¬ 
tendent of 'u id manufacture and (}. A. 
Beane is siipei inlendent of power. 

Thk 1’i<kcimo.'‘I Instiuiment Co.. Newark, 

N. ,) . and lUlvoll, Midi., is offering to tho 
trade a new CO, veeoi'der. This recorder 
will emboiiy .'ill tin’ good fraturjiS of tlie 
jircKeiit I'leeimuii COj reeordo’, but I.s an 
Innovation in that it .will remove COt 
recoideiH fi oil) tlio preseift laboratory types 
to the IxilliT room equipment. The yallent 
l*‘atuie.s aie: .Motor diive of the (r.E. type, 
eoiistaiil .spi'id , (iireet diivo, no belts; posi¬ 
tive In action. dimirialion of water or 
Kteam tiuiilile.s, iHi glass parks; .simplicity 
of de.sign and operation ; accurate In results 
ami iioweiful emaigli lo ovcieome any boiler 
Slid Ion 

Coming Meetings 
and Events 

Amkhioan Cbramic Socihtt wJlLhold Its 
annual meeting in Pittsburgh, Pa." Feb. IS 
to 17. 1923. 

Ambrican (^HUMirAi. Socihtt will hold Its 
spring meeting April 3 to 7, 1923. at Now 
Haven, Conn 

Ambrican ELKcmocHEMirAL SociSTT will 
hold Its spring meeting May 3. 4 and 5. 
1923, at the Commodose Hotel New York 
1923, at dll'Coinmodore Hotel, New York. 

Ambrican Inhtitutk of Mining and 
Mktalh'kuicai. klNuiNEKits Will hold its an¬ 
nual meollng in New York (.'Hy during ths 
w<‘ok of Feb 19 1933 

American Society ram Steel Thmatino 
will hold it.'4 winter sectional mooting In 
the City Club. Chicago. Feb 8 and 9. 1923. 

Amhru'An Society koh Thhting Ma¬ 
terials will hold Its twenty-sixtk annual 
meeting at the Ciialfonte-Haddon Hall 
Hotel. Atlantii: City, beginning Monday, 
.rune 25, 1923. and ending either Friday or 
Saturday of that week. 

International Chamuer ok CoyuERCi 
will hold its second general me'.jlng In 
Rome, Italy, March 19-26, 1923. /' 

National I-'oreion Trade Couniul will 
hold its annua) conference April 25, 26 and 
27, 1923, in New Orlean.*}. La. 

Niw JrasvT Chemical Societt holds a 
meeting at Stetters Restaurant, 842 Broad 
St., Newark. N. J., the second Monday of 
every month. 

Society ok Industrial Enoinbkrs, with 
headquarters in Chicago, will hold its spring 
convention in Cincinnati, April 18, 19 and 
20. 1923. Tlie major subject will be "Mon- 
agoment ProbUma of the Smaller Plants.” 

A Paper iNDiiaTRiBS Exposition will be 
lu'Ul In (Irand Central Pfllaee, New York 
City, during the. week of April 9,^ 1923, by 
the Internadimal Exposition Co. 

The following meotiqgs are scheduled 
to be held jn Rumford Hall, Chemists' 
Club, East 41sL St., New York City: 
Feb. 9—\mei I'Jeet t ucheAiical Society 

(m chargei. Society of (’liemical Industry. 
Socif't*' (h Chunie hiflurlrielle. American 
Chemical Society joint mooting. March 9 
American Chemical Society. Nichols Medal. 
Mureli 23 Snoiety of Cliemical Industry, 
regular nierimg .\pril 20—Society of 
Chcmicpl Industry (in charge), American 
lOlectroi'heniii'al Society, Socl5t(5 do Chimlo 
InduBtrlelle. Amerlc.an Chemical Society, 
joint meeting. May 4 —American Chemical 
Society, jegular meeting. May 11—Soci6tfi 
de (7himie Induslrielle (in charg©), Ameri¬ 
can Chemical Society, American Electro¬ 
chemical Society, Society of Chemical In¬ 
dustry, ,if)lnt meeting. May 18 —Society of 
Chemical Industn'. regular meeting. June 
8 —American Chemical Society, regular 
tnesdlng. 
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The Future of the 

Federated Societies 

EWI.V WEDS iiro usually ailiiiiuiishi'd that the 
i second year of niarried life is the hardest—or 
perhaps it is the third-aiul that Ihe firsl year of 
nuptial bliss wdi be no criterion id the peinianence ol 
their relations. It is after the plow „f the honeymoon 
has faded and the bripht linht of a uoikadat sun has 
revealeci the sttA-n realities of the job that Ihe danyer 
of wreck or di.saster impends. Soniehoa it is nol east 
loforesee.lo project themselves into the future. Imay'ina- 
. tion i.s inadeiiuate and realization ennies with somewhat 
of a shock. In the crisis they eillier c|uit the name, 
disillusioned, or readjust and adapl themselve,- to life 
as they find it. 

Hut it is not in donie.slie relalions alone that the 
experience holds true. It is a factor in all human rela 
fions, whether for soci.al, btisines.s or professional,ptir- 
PosejS. Ihe lirst >ear is one of Impe and e\|iectation. 
ambition and determinalion ; the seiond and third tear, 
briiiu the test of stability and peinianence. And so it 
is that Federated American Knyineerintr Societies hav- 
inp been launche«l in a spirit ol public .service and 
haviiiK Itiven a fair accounl of itself lor a couple ot 
years, finds itself facing the critical [leriod of its 
existence. 

In oui judgment the crisis is largelj psychologicai 
and ari.ses either from a failure to appreciate the 
aims ami purposes of tlu* Feilei’ated or a tendenc.v to 
exiiect and demand too much of it In Ihe first place 
the federated was organized "to further the puble 
vvelfm-e wherever technical knowledge and engineering 
experience are involved," to make the vokv of engineers 
a.s a group articulate in pulilic affairs. Ifence tlieiv is 
no personal gam to be derivi'd Irom membershi|) in 
the Federated. It is md a ((Ueslion of what a member 
may get out ot it, but what he is willing to put into 
it. It exists as a medium through whirh engineers mac 
be of service to the imblic, nol themselves. Il ,s a ca.se 
of giving, not Receiving; and the measure of sucress of 
the organization is what it has .lone for Ihe public 
welfare. 

in the second place much of the work of the Federated 
IS not spectacular nor does it appeal' vv'ith tiie regularitv 
of daily, weekly or monthly routine. Hence, although 
the organizaHon must justify its existence liv its works. 

It can act only or mainly when there is a call for its 
services. It will not constantly have o)iporluiiities to 
look into indu.strial waste or study Muscle Shoals or 
make an investigation of the 12-hour shift. Hut it is 
there for just such purposes when the problems arise 
and can be financed--and that exi.stence is an accom¬ 
plishment in itself. 

As we see the Federated, it is something to be per¬ 
petuated if engineers are to have a medium of expres¬ 
sion on public raat'ers when occasion arises. It can 


lielp fulfill its destiny il il will adopt machiner.v to 
make the voice of Ihe engineer arliriilate in public 
I Hail's by coiKlmding refcrcnilum.s iiuirh after the man¬ 
ner of the Chemlier of (’ommerre of the Fnited .‘states. 
Further, it must face its problems with courage and 
avoid the soft jicdal in its work. And d must conduct 
its oMu'liead and administriftivi' alfairs in the ulmo.st 
ccoitonij, tmlling iinancia] emphasis on iiroductive w'ork. 
Its memliersliip, on Die oilier hand, must rontiiiue un- 
.stinled sii|i| ort and not be loo exacting in demands 
foi [iroduclive activity, |>y all means let us continue 
the Federaled and siipiiorl it tbrougii (ids trying third 
.''ear. Onre Die ci'isis is I'asl and the organization has 
found ilself il will jusliD ds exisleiire, not only among 
engineers iiiii in ihe mind of the pulilic lor which it wa,s 
organized. In the meanlime lei’s gel some action on 
I liat Muscle Siioals invesi igat ion, and look about to see 
wind local iitdu.slriid survevs can be made in medium- 
-i/ed cities. If the engineers will investigate and .sup- 
pb Ihe data, industrial and coimiierrial leaders ran be 
oepeiided upon lo translate them into action. 

The Dangers of 

One Hig Conipuny 

V I A DINNF.K of tiroup 8 of the IS'cw ^’ork State 
Hankers .Association on ,Iaii. 1.5 (IHARLKS M. 
S(Hw\[{ said lhat in 1h(‘ 42 years he had h(‘en engaged 
in American industries, steel pi'oduction had increased 
from 8(1(1,00(1 to 50,(1(10,000 ions a yixir. "The greatest 
economy that can come (o (his country.” he i.s reported 
as adding, i.s manulacturing in as large ((uanlities as 
possible and cuitiiig the overhead. 'I’o have every steel 
works in one big rompanv' would lie good eronoinicall.v.” 

Mr. ScHWAlt i.s a man of rare illumination and 
supreme abilit.v. Usually we agna* wilii him. Hut sup- 
fnise such a .siipim-organizai ion were legally possible 
and prartically leasible, who i.s there ia*sides Mr. 
SciiW'Al! him.self or .ludge (Iahy with the abilit.v to 
direct ils affairs'' The wrong man at the head means 
iailure in |)art or in whole. Hul let's imagine the One 
(ireat (omiiany established and the right man at the 
liead. Although Mr. .SctlWAM is a hearty, very human 
speaker, he metisures his words. He .said it would be 
a good thing economicjdly, and we agree that the costa 
of steel would probably come down in some measure. 
Hut vre doubt if it would tie a good thing in any other 
respeel, or even eronomicallyi! in the long run. 

How mucii Ihe steel would sell for to consumers wouM 
de|)cmi ill pari on how much water the promoting 
1.ankers would pump into the new securities. If this 
were to ahi'orb the economie.s, the whole thing wouldn’t 
t(‘ worth while, except to the promoter.s. When Mr. 
Schwab took hold of the Bethlehem Steel Corporation 
he fought like a Tiojan to have the preferred stock 
made non-curaulative as to dividends. He won his 
point &ft6r A hftrd StrU{FfflA~-nnH Vtw fnt*oaiarIit a<i\rA«4 
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him. It took long and wearv years to develop the 
company. 

Then, although the eliminaticm of competition does 
away with a great mea.sure of overhead expeiwe.s, a.s 
the speaker said, it permits low standards of material 
to be established. There is a nation-wide demand for 
better steel, better cement better maternds for specific 
purpo.ses. How could the One Oreat ('oiiipany meet this 
demand with its ideals set on tonnage? The chance for 
improvement would be unfavortdile. The One (Ireal 
(Company could do it—but would it? We think not. 

We have no illusions of the blessings of competition. 
It has as many IkkI ('ffccts as it ^ood (incs. But we 
believe it is the moderate-sizi d manufacturing concerns, 
that must strive for cpiality or iiiiit, which have con- 
tribuled most to improvements in the merchandise 
produced. As often as not il is I heir better puality 
of product which makes them gtow great. Standard 
products are excellent in IJieir wav, bid when we want 
something better we need to be able to get it. 

No very big corporation can be administered with¬ 
out s.vstem and order, 'fhe bigger it is the nacre system 
must lie ('.stablished. P,ut system is like competition: 
it has its merits and also its faults. Among the latter 
is its ))otency to destrov iiiitialne ruder loo much 
of it a great deal of the best latent withers and ceases 
to function. We get standard (iiialities and such better¬ 
ments as are planned for, but all the illumination that 
would have come from the minds that wither as soon 
as they must pris'ced in goose-slep is Inst. 

W'e hope the One llig Coni'iain may never be 
established 

In What Direction 

(Joes Your Re.search? 

S I’KAKINt; in bis own characteri.stic way, our good 
friend Dr, WillTAKrat recently said: "At the end of 
ItUH we were iiki* many other research organizations 
going strong, but not in the right direction." Tie 
was refi'i'niig, of course, (o the disinclination for 
peace-time pursuits that bad resulled imni the craze for 
war production. It occurs to us, however, that ipiite 
often our research is inclined in Ihe wrong direction. 
Permit us to give an examide or I wo that may serve 
to make our meaning clearei . 

The other day a friend, for whose technical ability 
we have the griaatisl respect, came to us and in one of 
his happy moments coiilided news id' his recent suc¬ 
cessful research. Without divuIging^ his secret, we can, 
for our present purposes, assume that he has discov¬ 
ered a new substitul' for lione.r. His product looks 
like honey and tastes like it Jliiforluiialely it has no 
nutritive value, but it is harmless and. most imiKirtanl 
of all, not a single one of the usual chemiigd tests 
can distinguish it from honey. Furthermore, the prod¬ 
uct is cheap; it is made from corncobs. With it every 
apiculturisi can turn out ten or a hundred jars of 
honey where only one. or mayln' none, came before. 
Our friend’s fortune is ipade. his invention is a suc- 
ces.s, but after all, what has he accomplished? He 
has npu'ely inve.sted his scientific talents in the for¬ 
bidden field of adulteriition: he has contributed iio'hing 
to the lusting good of his fellow men. 

For our .second example we must be permitted to 
draw a slightly different shade of meaning between 
the terms adulteration and sophistication. Research of 
rather questionable merit has carried us far in the 
latter direction. Not unnaturally many of our manu- 


facturens have wanted to plea.se the every whim and 
fancy of a whimsical public and to do this they have 
called for the help of the chemist. The soap maker, 
for example, wants to produce a white laundry soap 
because the hou.sewife insists on such a product. In 
order to gel it for her at a price she is willing to pay, 
the chemist is forced to add chalk or talc or some other 
inert filler in no .small quantity. The addition of these 
materials helps to make a nice white product, but 
certainly it doe.s not enhance the detergent properties of 
the soap. During the war some of us learned for the 
first time that large amounts of sugar were being u.sed 
ill making cheap transparent toilet soap, which ha-s no 
advanlagc other than its appearance. However, the 
whim or fad of the customer is satisfied and that means 
business. 

Hilt It IS not alone in the soap indu.stry that the 
ehemist is guilty of sueh connivance. The motori.st, 
for example, demands a fuel Dial is without a di.sagree- 
able odor, that is bright and sparkling and will stay 
that way. Thanks to the chemist's wits .such a product 
is available, but only after a refining process that adds 
til its co.sl and in some cases doubtless sacrifices its 
(|uaiity. Much Ihe sanu' coiiditiim exists in the field 
of lubrication. 

Other examples might be adduced from praclically 
all of iiiir great industries, bill these, we believe, are 
siirtieient to point out a deplorable trend in some of 
our iiiduslrial re.search. The chemist himself may not 
be able immediately to correct this situation, but at 
the Iiame time he should not lose sight of the fact 
that ibe greatei.t reward will conic, not to the imitator 
or the mimie, but to the originator who leaves the 
biateii path and dares to search in new and untrodden 
lii'lds. 

Heller Not 

Fool Ourselves 

A LDI"!' a dozen years ago thero was published a book 
called “All the Cbildren of All the People," by 
William H. Smith, who was siiperinteiidciil of schools 
in a .Middle We.stern cilv. It is still in print, and well 
worth reading. Mr. Smith's contention is that we 
make a mistake in trying to mold all young people 
into one form by moans of standardized curric'/ia. As 
lo that wo have nothing to .say in these colufiins, but 
his illustrations are very illuminating to those of us 
who have to administer affairs, nr who aspire to do so. 

Kvery one of us, claims Mr. SMITH, is short in .some 
resiK'cts and long in others. We are horn short and 
horn long; tioth. There was an Irish-American hired 
man, lirought up near the old Five Points in New York 
City, who could make any plant grow; but he couldn’t 
learn to read or yvrite. A boy, one of the author's 
pupils, could not learn the multiplication table and 
remember it. He grew to manhood, become an inventor 
and large manufacturer, achieved rerfiarkable affluence 
—but never knew the multiplication tablq, In telling 
this to a leader of the New York Bar lately he 
remarked, “That’s ray trouble. I know some of the 
items, but not all; then I have to add or subtract to get 
my figures.” The writer's brother, a man of rare 
intelligence and sound judgment, never could learn the 
sequence of the alphabet. He could rattle it off up to 
1, m—but there he always became confused. A very 
able teacher could not tell the time by the clock, apd 
neither could an eminent judge. He carried a .watoh, 
but only for show. Another man veho wrote and pub- 
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lished excellent verse that i^recoi-ded in the anthologies, 
and was an aide United States Consul in a leading 
European city, could not do long division. An idiot 
girl, inmate of an asylum, who could not read nor even 
count, could make any kind of lace with a crochet 
needle, if she only saw the pattern. The list could be 
continued indefinitely. The [mint i.s that we are born 
both long and short and often remain so. If we are 
born short, we may master the subject well enough 
to pass, to get along; but we are bound to make a 
poor showing in competition if we specialize on our 
short suits. 

Many of us are short in administration; horn short 
and remain short. Indeed the vast majority of us suffer 
from this very lack. We see it proved in the many fail¬ 
ures that occur as a dire<-t result of faulty administra¬ 
tion. And yet only a very few of u.s .seem to know this. 
Administrative posts are well paid, and of course we 
want the pay, But we are .so short in administrative 
intelligence that we are blind to our own defects; and 
we court, failui}' and distress that we should gladly 
avoid—if we only knew enough. 

It is not distinguished or agreeable or even honor¬ 
able to boss a job unless one can do it w'ell. Otherwi.se 
it causes misery all around and tirings the onus of 
failure upon the man who undertakes it. It is not even 
profitable except for the little while il takes to prove 
the man to be no good. Surely it’s better to do a thing 
well than to command others to do il. Why this fahse 
ambition to command? It is far better to look inward, 
to discover our real talents, and then to develop them 
and to rejoice in doing well that which we can do well. 
If we try seriously and try hard we can find out better 
than all the psychologists and mental testers together. 
But we shouldn’t fool ourselves. We must be hone.st 
about it. 

Indefinite Repetition 

W'ould Re Intolerable 

HKEE statements in the preliminary report of the 
Coal Commiasion express the essence of the public’s 
interest in the industry: 

“With resources of coal in the ground nde()uate for 
the needs of perhaps a hundred generations of Amer¬ 
icans, the nation’s coal bin is too often depleted and 
too often the prices paid for coal are much higher than 
seem warranted by the wealth of coal available.” 

“The.se experiences of unsatisfied demand and un¬ 
satisfactory prices have created in the popular mind a 
conviction that the natural benefits to be cxpecti'd from 
a condition of plenty have been denied through artificial 
interference.” • 

“The widespread public dissa'isfaction with the 
service rendered by the coal industry is not confined 
to matters of shortage and price, for a train of 
unfortunate consequences has followed those recurring 
periods of .scarcity-: deterioration in the quality of fuel 
delivered; c»nge.stion of railway traffic, necessitating 
the neglect of other freight to give preference to coal, 
to the serious harm of other husiness; and breakdown 
of mutual confidence of producers and consumers of coal 
as cxpres.sed in the customary contractual relations.” 

And well does the commission add, “Every industry 
and every citizen throughout the country is directly or 
indirectly dependent upon coffl.” Of the dependence 
of the chemical and metallurgical industries there can 
be'tHy<question, for over a third of the entire bituminous 
coal consumption is by industries involving technical 


processes or chemical control. The commiasion then 
continues: 

“It is clear that an indefinite repetition of these 
cri.ses in the production and distribution of coal would 
be intolerable.” This is a statement in which every 
branch of industry and every clear-thinking individual 
will concur. 

It is not strange that the commission in less than 
three months has not been able to reach formal con¬ 
clusions on the important problems presented to it. 
Hut it has made definite progress in establishing satis¬ 
factory fundamentals that require thorough investiga¬ 
tion and some decision as to national policy. The main 
points of the preliminary report are very illuminating. 

One (ff the causes of high prices of coal in some 
instances has been profiteering; the instability of the 
industry has been largely due to labor troubles; and 
car shortage at time.t of coal scarcity and high price 
is undoubtedly an important* transportation deficiency. 
The commission di.scusses these three factors briefiy, 
but passes on to the iiroblem of over-development 
as apparently of equal or greater importance: and 
whether one considers that this over-development is 
itself a cau.se of the other troubles or a result of them 
IS immaterial, 

'fhe effect of over-development is clearly shown by 
the commission to be an added co.st to coal consumers 
for the maintenance of 200,0110 miners and their 
families above the needs of the country for miners 
and the burden of capital charges on something like a 
billion dollars. It is high time that the national policy 
with respect to such matters as these be determined. 

Very few will disagree with the (|uery in the, final 
paragraph of the report. All will simply hope that the 
right answer may be reached al an early date; 

“’The commission believes that the public interest 
in coal raises fundamental questions of the relation of 
this industry to the nation and of the degree to which 
private right must yield to public welfare. It may be 
that both private property in an exhaustible resource 
and labor in a public service industry must submit to 
(ertain modifications of their private rights, receiving 
in return certain guarantees and privileges not accorded 
to purely private business or persons in private employ." 

Co-operation in 

Statistical Work 

HE government is issuing at this time many re¬ 
quests to industries for a statistical report on their 
operations in 1922, looking forward to the 'annual 
reports on these industries. In .some cases these quee- 
tionnaires become so numerous and are so lengthy that 
one is tempted to throw them all in the waste basket 
in disgust. But in the long run that is poor policy. 

The government through its careful, regular study of 
industrial operations of all .sorts furnishes impartial, 
reliable statistics of great value, ’fliere is no industry 
which would not profit by knowing more of itself. The 
next time the.se questionnaings come, it will he well to 
atop and remember that it is the indu.stry which is 
served, not any bureaucratic office or academic offigial. 

Prompt, accurate and complete returns on the part 
of every operator will speed up the results greatly; 
B'ld in work such as this, promptness in issuance of 
the data will add greatly to their value. It will be 
well to co-operate in work of this sort so that there 
need be no break in the continuity or question as to the 
reliability of the figures that are prepared. 
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Readers'Views and Comments 


Why Not Get Away From TradilionK'.' 

To the. Kilitor <if Chcndrnl cfe Mi’hillurnicaJ Eiiiiinrrrhtg 

Silt:- In the Dec. 27 isNiic of ('him. ct- Mc.f. Mr. 
Nanmilh takr.s the phra.^c “W’h,' iiul p'el away from 
traditioiiH?” literally, 'J’he exiircHsion (not mine, by 
the way) did not .‘^u^;Kesl (reltiiij.; awa.\- from «// tradi¬ 
tion, liut only from that which hah a hampering 
influence. 

It i.s evident that Mr. N'asmilli i.s e.xperienced in 
the baking art but in hi.M defense <>l tradition overlooked 
an opportunity to explain jvhy oven w'alls are built as 
thick as 2r) in. lie helieves in the importance of “.solid 
heat" and “flash h(at," vet doe.s not ofl'er a detinition 
of the terms. It i.s pi-obabh line that many points 
of disagreimient would be cleared up or eliminated if 
disputants should at the oiitsid agree upon d(*finitions 
of terms. 

In the case undei- discussion .‘'flash heat’’ |irob;dily 
means the subji'ction of the goods to the action of the 
comparatively high tenipeiatiiri' ol radiaiil heal while 
Iiassing over the fuel bed; tins to get the "rise.’' 
“Solid heal” is jii'iibably what is termed in other indus¬ 
tries “soaking heal,'' and i.s fui-nislied bv tlie tiot gases; 
this is the baking heat. 

An oven wall ot 2,7 in, thii’kness is juaibably one 
extreme. 'I'he oven descrilied as made of a steel shell 
covered with insulation is the olliei. Somewhere la‘- 
tween these extremes is the correct design. As the 
brick walls exert a regulating ni "llv wheel" effect on 
tv'mperat.ure, onl\ .such mass of brickwork should be 
used as is consistent with this regulation and with the 
structural rl■l|Ulrem(’nt.s. .4 wall thickness of 21 in. and 
27 in. IS, I think, (piile a.s ridiculous as a steel shell 
insulated on the outside The former has the advan¬ 
tage, however, in that the laull is one involving eco¬ 
nomics of construction and will not manifest itself to 
the operator. 

A consideration of the s|)ecilic heats, or heat capnc- 
itiv's, of brickwork and the insulaled-steel oven should 
suggest a lirick lining in the latter of about two 
courses, or 1) in. More than this would be superfluous 
because of the low temperature involved (less than 600 
deg, K.), and because the lirickwork is heated on one 
aide only and conseipiently cannot exert a maximum 
“regenerative'' efl'ect. One can be assured that the 
temperature found a few inches from the healed .sur¬ 
face of oven brickwork can have no useful elTeot on 
baking: and even if the temperature were high enough 
the time revpiired to make this heat available w'ould 
be too great to assist in reducing rapid fluctuations 
of temiierature within the^oven. 

The experience of the proprietor of the bakery who 
was fo^'ced to replace a new and efficient type of oven 
by an older and leas efficient one. simply becau.se the 
operators could not or would not operate it efficiently, 
illustr.ates a point raised in my first letter—that is, 
mental inertia. Some operators are of a bovine mental¬ 
ity and any departure from old practice is frequently 
resented. Often the resentment i.s followed by delib¬ 
erate, but secret, efforts to “queer” the new apparatus. 


If this condition is to be met by surrender as in the 
case quoted, then progrea.s may as well take off its hat 
and sit down. 

I can appreciate the feelings of the operating staff 
of the chemical plant that was left with a monstrosity 
on (he departure of the designing engineer. What 
seems curious i.s how he managed to do it. Where was 
the staff during constructionWas it the vogue to 
turn the de.sign over to inexperienced men, and then 
fail to keep informed on what was being done? This 
looks more like clever salesmanship than hone.st-to- 
goodness engineering. 

Because “the one in the arts w-hn really knows cannot 
and does not express himself in writing,” it does not 
follow that "the one who writes seldom does so from 
experience.” Mr. Nasmith knows better than that. 

Kilim, f'll,. .M,. C. 0. SaNDSTROM. 

Galvanic Corrosion on Yacht Sea Call 

Til III! Kililiir of Chemical Melalhiriiical Eniiineerinfi 

Sir: - It may interest your correspondents A. Hough, 
Kobert .1. McKay ami Henry Howard and your readers 
generally that a very similar case to that of the Sea Call 
occuiTed in (le.vlon about 1(1 years ago. A passenger 
steamer was built by a w(‘ll-known Colombo engineeiing 
firm to the order of a native stiipping company, in con¬ 
formity with specifications of the latter, which pro¬ 
vided for a .sheathing ot sheet copper outside a steel 
hull, with the object of insuring a clean bottom in tropi¬ 
cal waters. The ve.ssel had been in commission for only 
a very short time when, on a voyage off the coast of 
Ceylon, the eaptain, noting her weird behavior, wisely 
decided to beach her. He barely succeeded in running 
her ashore when the corroded steel hull fell ajiart at 
the water line. An interesting lawsuit ensued tietween 
the shipping company as plaintiff and the contracting 
shipbuilder. The Supreme Court of Ceylon upheld the 
latter as not responsible for a defect arising .''rom the 
customer's own specifications and not specihcally pro¬ 
vided against in the contract. 

The trouble arose through the specifier ignoring the 
fact that electrochemical action ensues between two 
dissimilar metals in close proximity when, both touch¬ 
ing, they are immer.scd in an electrolyte such as sea 
water. The already known protective action of copper 
plating was harmles.sly effective in keeping wooden hulls 
clear of marine vegetation and barnacles, and no elec¬ 
trolytic action took place so long as only one metal 
was involved which was passive to sea water; In the 
case of an iron or steel vessel, however, copper is strictly 
inapplicable, because of the difference of electrical po¬ 
tential which sea water establishe.s between the copper 
and the steel, in virtue of wdiich the steel assumes an 
electropositive condition and becomes eaten away in 
consequence, while acting as a generator of electricity 
which flows to the copper. The copper itself, being 
electronegative, is not acted on, and naturally suffers 
no corrosion. 

In the case of the Sea Call the Monel metal would 
behave somewhat similarly to copper in relation to steel, 
and therefore, while corrosion of thg latter would be 
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bound to take place, the homogeneous Monel metal 
would remain unaffected. 

All such similar arrangements may be considered a.s 
the analogue of a simple galvank cell, in which a zinc 
and a copper element are immersed in an acid solution 
or electrolyte. As is W’ell known, the zinc is co7isiimetl 
in the action of such a cell, and .so with iron, steel or 
any other electropositive element, but the copper or 
electronegative metal suffers no loss. 

If any of your corre.spondent.s or other reader.s are 
interested further in the (eylon ca.se, I will gladly fur¬ 
nish them with more detail.s. 

Patrick T, MacNamara. 

J-at*' Sii|.>fi jiit('iiii.‘iu of ('.'\lini 'roloK! a|>li‘ 

Hiooklyn. \ ^ 


Uirt in Steel 

To the Editor of Chrmical & Mrialliiryicai Eiijiitn i'niiji 
Sir;—Y our editorial on "Uirt in Steel" in your is.sue 
for Jan. 10 stirred one of my friends to the point where 
he asked me ttj step into his chamber of horrors. What 
1 saw would have caused a Ku Klux from Morehou.se to 
bolt over the line into Arkan.sas. but as he (this friend, 
not the Ku Klux) is one of those retiring fellows who 
never break into print, he would not accept my sugges- 



i'li: 1 Sl’HINi; SHACKI.U. PlCKI.KIi 
S0MHVVI1AT lucraicEti 


tion that he write you himself. So when 1 left, I took 
some of his exhibits with me, concealed in my greatcoat. 

H appears that some spring shackles were giving a 
great deal of trouble—wearing out too soon or some¬ 
thing like that. When they were sectioned and pickled as 
in Fig. 1, it showed that what steel there was, was segre¬ 
gated, but there was little steel—i* was mostly slag. 


Note the slag in Fig. 2. No, Mr. Editor, this was not 
a casting. 

I believe that in the ILirtford region the first thing 
they do with troublesome steel is to pickle it 30 min¬ 
utes in 1: 1 HCI, and see the (wck marks. 

At another place my friend found that the shop had 
madt' .some keys fi'oni a supposedly high-grade tool 
steel, yet they gave a gi'eal amount of trouble, cracking 
and shearing off. J’ig. 3 shows the high-grade tool steel. 
No, Mr. Editor, it is not raisin bread or "spotted dog” 
of pleasant memorv. 



FIO. 4- FUACTURK Ol'' Al.I.dV 
.SHAFT 


One of the most puzzling things was an alloy steel 
shaft. It was returned from the erecting shop, un¬ 
doubtedly broken and of most extraordinary cross-sec¬ 
tion, looking like Fig. 4. Us analysis was O.K., and 
under the miscroscope it looked all right, too—properly 
sorbitic and all that, but when someone had a happy 
thought and repolished the section and looked at the 
.steel again, he saw what is shown in Fig. 6. No, Mr. 
Editor, it is not an airplane view of the Allied trenches 
at Mons. 

Tlu're was much more to the same effect, but this 
was all I could readily abstract without detection. It 
will suffice to give an idea of the tons of evidence you 
could find to support your main contention that many 
troubles with steel are not due so much to the metal as 
to the dirt. Maetin Seyt. 



i'ic. 2—Blag In sprint shackle. Fit. S—Incluslnns In tool stsel. Fit. I—RankSU dirt In alloy shaftlnt 












Manufacture of Spark Plug Porcelain 

Porcelain Bodies Developed by Careful Scientific 
Research Are f ormed Into Spark Plug Cores With the 
Aid of Specially Desiffned Semi-Automatic Machinery 

Hy Alan G. WiKoci' 


n S l;SKI) 111 the s|mrk iiIuks "I uulnmnbilc cnn'incs, 
LA iiiiri'cliuii is r(‘(|Ul|-cil Id wilhstiiiid ‘iiidilcii chiiiiycs 
X A. HI l(•llllll'|■Illurl' williDiil ciai'kiiic nr chi(i|iin); and 
alaii to rcniaiii a pood irisiilatm even al iiniea.sid leiii- 
lieratiires. in airplane cnyiiie.n, Ihe sei'vice rei|uirements 
are even more aevert, ainee the iiKilor is nperaled con- 
timujusly with the throttle wide open, 'I'he anioiint of 
scienlilii’ re.search winch is rei|uired in Ihe develoiimeni 
of porcelains havinir the neeessnij properties for sue- 
cesatul aiiplieation in pluit.s is perhaps not fully realized 
until attention is called to llie tael that one ot the eom- 
paiiie.s in this held niaiidains one ot the larpp’st research 
(iiyaiiizalions in Ihe entire eerarnic iiuliisir.v. As the 
company is also a very larne producer, a discussion of 
its niettiods will ytive an idea of the tiiph decree of do- 
voloimient which has been reaelied in the spark jiluK 
industry. 

The (Tianipion Poreelain (',o,, formerly the Jeffery 
Dewitt I'o,. was organized in Newark, N, ,i,, in 11108 lo 
manufaetiire eomiilete spark |)lups, in 11110 it moved to 
Delroil and as the demand lor the siiark plug porcelains 
grew it began lo devote its entiri' efforts to the manu- 
fuelure ot porcelain, discoid inning Ihe asBemliling of the 
eomplete plugs. 

The Champion Spark I’lug (.lo„ of Toledo, became one 
of the largest lasers of these iioreelains and finully, about 
11)17, its demand reipiired the entire output of the 
Jeffery Dewill Co, 

In lOliO there was an amalgalion of the two com- 
lianii's, the Champion I’oreelain Co, now being a sub¬ 
sidiary of the Chamidon Spark Plug Co. 

Ball elay, ehina elay, kaolin, Hint and feldspar from a 
variety of soiirees form the raw materials for the porce¬ 
lain hodv. An t.sseidial reipiirement is that each should 
he e.'ttremel.v low in iron. The first step in the manu¬ 
facturing process is to combine the raw materials in 
siieh proportions that the riesultant body will have as low 
a I hernial ex|)ansimi and will be as good an insulator at 
high temperalure's as is possible with present knowledge. 
The batch composition necessary to give these propec- 



FIQ. I—VVEIOHINO BATCHES 


ties has tieen determined oiili alter thousands of ex- 
perinieids. In aecordanee with recent developments, the 
finistied (loreelain has a composition approaching that of 
sillinianile. 

Itatehcs are w'eighed out as shown in Fig. 1 in amounts 
sullieienl to form charges for the liall mills. A measured 
amount of water i.s added lo each charge and the mill is 
o|ieraleil for a definite period whieii is determined by 
the mimUir of revolutions rather than by the time. In 
thi.s way uniform grinding results are obtained. There 
are live (i-ft. Abbe pebble mills driven by individual 
molors through Link-Belt silent ehain (Fig. 2). Porce¬ 
lain rnill-lining liloeks and balls made in the plant are 
being used with excellent result.s. 

The ground liateh is dum|ied into agitators, where a 
iiriiforni suspension is produced which is filtered through 



Fill Z -PEBBLE MILL FOH OllINTllNG HATCHER 


120-niesh lawn and then fed to the four Crossley filter 
presses. Fig. 3. The press cakes are piled on skid and 
transferred by a lift truck to the horizor/fal pug mill 
shown ill F'ig, 4, in which any tendency toward segrega¬ 
tion of particles in the press is overcome, the clay being 
discharged as a cylinder quite homogeneous in cliaracter. 

Further improvement in the quality of the body is 
otitained by the process of aging. The clay is worked 
in piles. Fig. 6, by pounding with wooden mallets, Fig. 6. 
After the proper time has elapsed it is taken out on skids 
and pugged once more, this time in vertical American 
or Crossley machines. Fig. 7. 

It is interesting to note that the only manner in which 
material cun enter or leave the production department 
is by way of an elevator equipped with a Toledo plat¬ 
form scale so that a check can be kept without difficulty. 

From the thoroughly pugged clay, cylindrical blanks 
about 1 in, in diameter with a J-in. hole through the 
center are formed on Crossley vertical pug mills which 
have been rebuilt specially for this purpose. From 
these blanks the .spark plug cores are made. Many diffi¬ 
cult problems were encountered in attempting to re¬ 
design these machines so as to overcome segregation, 
lamination, uneven distribution of air and other defeeia 
which would interfere with the hijdi degree of uni¬ 
formity required. 


160 












January 24, 1923 


CHEMICAL AND METALLUBGICAL ENGINEEEING 


161 



" :i FILTEH PRESSES 


As the ))(<rf()rati'(l cylinder ciiiiies from tiie puK pieces 
of the reiiuired length are cut off liy means of wires. 
Kach of ttie Iweive machines has a capacity of about 
:;7,000 lilanks per day. The lilanks are placed on trays 
holdintr aliout 170 and allowed to air-dry for 24 hours in 
riicks accomniodatinf forty trays, before passing to the 
steam-heated tunnel drier. These operations are illus¬ 
trated ill Fig. 8. The racks are brought to the dritv on a 
monorail hoist and rest on platform cars while passing 
through, Fig. i). Temperature and time factors are 
adjusted so that all drying shrinkage or air shrinkage 
IS removed. Control is maintained through a Tycos wet 
and dry bulb recording thermometer at the cold end, 
steam pressure recorder at the coils and a temperature 
recorder at the hot end of the drier. 

Thorough drying brings the blanks to a condition 
which renders comparatively simple the operation of 
shaping. Specially designed grinding machines, Fig. It), 
are u.sed foi this purjio.se. The blanks are placed on the 
spindles or on the centers deiiending upon the exact 
nature of the piece being made and rotated again.st a 
rapfdly revolving silicon carbide wheel, the fare of which 
is dressed to such a contour as to impart the reijuired 
shape to the blank. 

After receiving their external form the turned pieces 
are transferred to another po.sitioii on the .same machine 



and the petticoat is formed by counterboring with a 
formed tool which rotates at high speed. During this 
operation air is blown continuously through the bore in 
order to remove all dust. Both the turning and counter- 
boring operations, however, are performed simultane¬ 
ously. • 

The completed forms are plaied on trays provided with 
suitable supports so Unit the forms are separated to 
prevent abrasion and chipping. Trays of dry blanks are 
sold to the girl operators and Ixiught tiack on the basis 
of the number of perfect forms. One form in each tray 
is stamixai with the Uitch number and the end is dipped 
III cohalt sulphate solution. On firing the form will de¬ 
velop a blue color, and as the capacity of a tray is the 
■same as that of a sagger, each sagger will contain an 
easily distinguishable marker bearing the batch number. 

Although the grilling operation is complete in con¬ 
siderably less than a minute, the blank has been retiuced 
to about one-third of its orijfiiial weight. Consequently, 
it has been nece.ssary to provide for the removal of an 
amount of dust equal to approximately twice the output 
o' (inisbed product. This is handled by a twelve-unit 



I'Kl .Mll.N'il Till'. i'l..\Y 


dust recovery installation. The bulk of the dust accumu¬ 
lates in troughs under each row of machines, from which 
it IS removed by means of a screw conveyor. The re- 
maiiidt-r collects in bags which are rapped automatically 
at intervals to remove the deposits. 

When the amount of dust produced is considered, the 
almost complete absence of dust in the atmo.sphcre of 
the grinding room is remarkalilc. 

Owing to their special nature, it has been necessary 



FIO. 4—PUOQINa PRESS CAKES, 


■FIO. «—tVORKINQ CLAT DURING AGING 
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to develop mill rn.'ike the Kmi.lnur ,„aehi„e.s willuii the 
ealablKshnie.it. An inlereMinp vaiiatiei, is the niaehine 
used to make the halls for the mills. A small shoji i.s 
devoted to the preparation of the prindinfr wheels the 
surffice heiiiK eut out on a lathe Vith a iliamond-lipped 
tool suided hy hand. Her,, also the worn wheel.s ar,. 
redrosHocl. 

Appli,.alion of a carefully selected plaze eompleles th,. 
operations prior to burning. The raw mat(.rials--clay, 
flint, feldspar, whitinir- are prouiiil ver\ tine in' 
poreelaimlined milks and distributed to thi' sprayiiiK 
machines in the form of a .slip, the visco.sit, of which 
must lie very clo.sely controlled in order to obtain opti¬ 
mum results. The composition is such that the jtluze 
will have as hipb a hot dielectric capacity as jatssible 
(.omposilion raiijies for Rlaze.s maturinjr between cones 
17 and 20, as .set forth by Hubert Twells. .Ir.,’ will give 
Home idea of the, formula.s used for high-fire glazes 

Recently a method for selecting glazes within a 
ficdd where all of the glazes appear eiiuallv suitable bas 
been descrilaid by F, H. Riddle and J. S. Laird.’ It was 
found that glazes which fit the body increased I he tensile 
strength ,,ver that obtained for the unglazed body, while 
glaze.s which craze weaken the .specimens very markedly 
Appearance of the glaze alone is likelv to be very mi.si 
leading. 


V gi *>i ('irainii Sof , \(tl 
‘J. Am. (‘<i(t7iiu .Soc., vol 


r 1^''. .Tilly, 19;-:' 

1' M’O. aurusi. I'ld:' 



FIG 8 BLANK-FXDRMINO DEPARTMICNT 


.s>ra\ ing takes place on the ingenious machines shown 
ill Fig. il. Mounted on rapidly revolving .spindles the 
lorms are carried pa.st sprays of glaze slip so arraiiged 
that all parts receive an even coating with the exception 
of the shoulders, which w'ould stick together in the sag¬ 
gers if glazed, 

I he glazed ware is set directly into a sagger—a round 
refractory container—as shown at the left. Fig. 11 A 
special composition applied to the inside bottom of the 
•sagger provides a sticky surface which holds the form.s 
upright and separated during the handling which pre- 
ccles burning. In the kiln, the pa.ste of course burns 
out, but the ware remains in place unless violently dis- 
turbed. 

• 

So severe are the hurning conditions that the life of 
•an ordinary fireclay .sagger averages about one heat 
-Silicon carbide saggers have sufficiently greater life to 
more than offset the difference in first cost and are giv¬ 
ing excellent .service at the pre.sent time. 

Periodic round downdraft kilns were formerly used 
exclusively for burning the spark plug porcelain. Dur¬ 
ing 191!) a Dre.ssler tunnel kiln was in.stalled so that the 
periodic kilns are now in service only occasionally. How¬ 
ever, It may be of interest to consider both t .pes briefly 
in order to contrast the methods of burning,’ 

Each of the six periodic kilns is equipped'with eleven 
thermocou))les (ten base metal and one noble element) 
connected with a Brown electric pyrometer. City gas is 



FIG. 10—CORE-GHINTirMG DEPARTMBNT 
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used as fuel, the pressure being kept constant to within 
A in. by means of gas boosters and regulators. Heating 
conditions are watched through twenty-one peep-holes, 
firing being continued to cone 17 down (1,470 deg. C.; 
2,678 deg. F.). 

Saggers are stacked in the kiln with a clay wad or 
seal between the rim of each sagger and the bottom of 
the one above it in order to exclude the products of 
combustion and also to enable the placing of each sagger 
in a level position so that the ware will not stick to¬ 
gether. Sotting and drawing are laborious operations, 
as the heavy saggers have to Ik- handled on laddei's in 
the upper parts of the kilns. Fig. 12 gives an idea of 
the drawing process. 

For the Dressier tunnel kiln, which is of the muttle 
type, the .saggers are set on oars as indicated in Fig. ]H. 
The lower jart of the cars consists of a cast-iron frame 
with roller-bearing trucks. Above this is a superstruc¬ 
ture of refractory blocks which serve to protect the iron 
from excessive heat. The saggers arc not placed directly 
on the car floor, hut arc supported on brick piers so as 
to permit free circulation, which is essential in this kiln. 



I'lG. 11—.Sl'UAYlNCJ ON THE GI-AZE 


The cans shown are at the loading and unloading station 
on the track which runs parallel to the kiln for its entire 
length. Before entering the kiln, the loaded cars must 
pass through the heavy guard at the right, Fig, 14, in 
order to make certain that there are no projections 
which might cause trouble within the kiln A transfer 
truck move^the car in line with the kiln track. 

As the kiln is always filled with cars—forty-eight in 
this ca.se—the introduction of a car of green ware means 
the simultaneous removal of a finished car at the other 
end. Pu.shing,mechanism powerful enough to move the 
train of forty-nine cars is provided in the form of a 
mechaniclll pusher. There are automatic control but¬ 
tons which atop the cars should the pusher fail to stop 
when the proper point has been reached, thus preventing 
a car being pushed through the wall at the exit end. It 
is also impossible to push out a car until the transfer 
truck is in its proper position. 

Gyration is ordinarily on a 1-hour basis, that is, one 
car is entered and one withdrawn every hour, making. 
^ time of travel through the kiln 48 hours. A IJ-hour 
uonodule has also been used. 

The kiln Itself is 806 ft. long with an arched roof or 



i i'i i:; I'H.wvi.m; cKKioiuy kii.n 


crown and platform.s or bench walls on each aide of the- 
track cori'esponding in height with car floors. All ar¬ 
rangements for heating and cooling are supported on< 
these platforms. The heating zone. Fig. 15, which 
extends from the mouth of the kiln to a point a little 
beyond the center, ha.s horizontal combustion chambers 
on either side. For a distance of about 30 ft. in the 
zone of maximum temperature these chambers are 
built up of double-walled carborundum blocks assembled 
in a special trapezoidal form, F'ig. 16. As the tempera¬ 
ture diminishes toward the mouth of the kiln, the cham¬ 
bers are continued first with tireclav construction and 
then with iron pipes in the section nearest the entrance. 

Combustion takes place near the center of the kiln , 
and the products of combustion are drawn through the 
internal chamber toward the mouth of the kiln by an 
exhaust fan. Heat transfer takes place by conduction 
through the inner walls with radiation from the outer 
walls in the high-heat zone and also by convection cur¬ 
rents set up in the channels between the double walls. 
As the combustion gases are not permitted to escape 
into the kiln, the character of the kiln atmosphere may 
be controlled as desired. 
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i-'ii; 111 KATi\i; i:\iMH'' Kli.\ 


nc H i.oMiioi) cm; |.:s'n:i;i\ i; 'I'i vski, k]|..\ 


City ean is its 111 lhi*('nsc ipf llic pcrKHlic kilns. 

It. is intcfcslinir ti) null' tliiil, so I'ar as is known, this is 
the only kiln which i.s oporiiliiip' at from cones IS fo o(| 
(town (2,714 to 2,78r) doK. K.; l.lhO tip (Icj:. ('.) 
lieiiin the first to (Piicratc at sui h hiph tcmiicraturcs, 
thi.s kiln has lict ii experimental so tar ;is the rcfractoin 
lining of tile hip'li-lieat zone i.s cipncerneil. Kor the muf¬ 
fles, ciirlKpriindiim seeni.s tip he the onl.v |■efraclory which 
will Kive salisfaction. 'I'he kiln arch Iliroiijrhonl Ihe 
I'uniace zpine is hiiill of .sdic;i brick Tlii' lop and sides 
of Ihe kiln are covered with insubiliny material Fiirthei' 
[iroteciion lor (he iron work piii the cars is alforpled by a 
series of vvaler-cppolinjr pipes exli'iidiny alony each side 
of Ihe tracks through Ihe fiiriiace zipiie, a dislaiice of 
aboiil 7r> ft A sand seal is iiol la -essar)' m this ty]je 
of kiln. 

Uliriny their [iroyress l.hipiuyli lla heatiny zone, (he 
cars of ware are brtiuyhl yraduallv to Ihe required tem- 
pi'rature. Ileal exchanye between iiinibiistion tines and 
cars is such that on a I'. hoiir scheihile Ihe combiislion 
ya.ses leave the kiln at 480 lip .'p.'pO dey. F. This is low¬ 
ered .soniewhal on a 1-honr schedule 

I.eaviny the hiyh-heat reyiipii, the cars enter the cool- 
iny zone, Fiy 17, which coiisfiliiles Ihe remainder of 
the kiln. From the discharye end of Ihe kiln, cool air 
passes thronyh pipe's alony the sides, absorbiny heat 
from the convection currents, whiidi are yiiided bv *he 
curtain wall shown at the' riyht, Fiy. 17. When (his 
pholoyraph was taken the left-hand curtain wall had 
not b(‘en completcil, so that (he l■llollply pipes are visilile. 
Preheated air for the bunii‘rs is obtained in this way, 
but there is a'sip a considerabli' surplus which may be 
used for dryiny. 

Since the cars move on a lixpsl schedule' and it is thus 
impossible to yive them individual attention as reyards 
time of heatiny or soakiny, uniform control of kiln 
conditions within rather narrow limits is es.sential for 
successful operation, Ai'"ordinyly, a very complete set 
of inriicatiny and recordiiiy pyrometers, draft yayes, 
combustion meters, etc., lias liecn provided. The oper- 
atinp installation is housed ■ear the kiln, while another 
.set for cheek and permanent riHord is located in one of 
the lahofatories. 

Becnu.se of the fact that temperature conditions in 
each part of the kiln remain con.stant, fhe ware receives 
more uniform treatment than is possible in a periodic 
kiln, and the yield of No. 1 ware is increased. Labor 
requirements are cut practically in half and the inore 
efficient utilization of heat reduces the fuel consumption 
by about 70 per cent. Workiny conditions are also im¬ 
proved. since loading and unloading are done in the 


oiH'ii on (he track alony Ihc side of the kiln. With the 
periodic kiln the men inside imi.sl often work at uncom- 
fur1;d)l,\ hiyh lernperature, while the man in the door¬ 
way 1 Kiy. 12) is in a strony draft. 

IJiyiil inspection for dinu'ii.sioiis and Ihe possible ex¬ 
istence of delects follows burniny. 

When Ihorouyhly satisfied as to Ihe quality of the 
firoducl, it receive.s the familiar trademark. Formerly 
decalconiania—transfer paiwr heariny Ihe desiyii in tlie 
form of an inoryanic piymenl mixed with a suitable 
hinder--was used, the desiyn heiny fixed by (irjny to 
cone til,') (1,472 dey, F.; 8011 dey. C.) in ri'yular dec- 
oratiiiy kilns. 

Now the design is applied by a rolatiny rubber stamp 
III tile work, which is carried to it by a turntable carr.v- 
iny twenty spindles on which Ihe work is placed by the 
operator. Each decoratiny unit, Fiy. 18, consists of 
one of these printing machines and a lube furnace enn- 
laiiiiny twenty electrically healed tubes thronyh which 
the cores move much after the manner of cars in a tun¬ 
nel kiln. As e:u'h piece is decorated it is placed in a 
slot in front of the tube. As each revolution of the 
turntable is completed a cross-head carrying twenty 
plungers advances and forces the enlire row of plugs 
into Ihe lubes, causing the ware within the furnace to 
advance a corresponding amount, thus di.scharging a 
row of finished plugs at the lower end. Diying the 



FIG. 16--CONSTRUCTION OF BLEMBNTS FORMING 
COMBUSTION CHAMBER 
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Deration the plugs are heated to about 800 deg. C. and 
ooled down in a comparatively short time, so that this 
lethod constitute.s an excellent heal teat in addition to 
liminating the handling required in connection with 
he decorating kilns. Five of the.se electrical units turn 
ut the entire production, whicli i.s then .shipped to the 
Ihanipion Spark Plug Co., at Toledo, where the metallic 
.lart.s are assembled with the poi'celain to form the fin- 
i.shed .spark plug. 

B. A. .IclTery, vice-pre.sident and active head of the 
production and seiwice department.s, is re.sponsihle for 
a great many of the .special mechanical fcature.s which 
make the processes different from those used in the 
average plant and which have done much toward in¬ 
creasing the efficiencies of the various processes. 

Rkskarch DEI’AUTMKNTS 

Without comiiletc knowledge and intelligent applica¬ 
tion of fundamental scientitic data, the production of 
modern high;grade ignition and high-tension porcelain 
would lie impossible. No other organization in this Held 
has shown gri'ater appreciation of this fact, for Dr. 
.Jeffery, president of the company, has built up a re¬ 
search staff of SIX highly trained tisdinical men with 
nine assistants and has provided them with every facil- 



Klil 17 COCILINC EXJi OF KILN 


ity for conducting preci.se investigations. The re.search 
department, which i.s under the direction of Frank H. 
Riddle, is made up of five laboratories—control, chem¬ 
ical, raw material, electrical and process. Ceramic, re¬ 
search is also conducted here for the .Teffery-Dewitt 
Insulator (to., Kenova, W. Va„ so that the latter com¬ 
pany receives the benefits of this highly-developed or¬ 
ganization. 

In the control laboratory. Fig. 1!), the blue markers 
from each sagger are .subjected to test before the rest 
of the plugs are released for shipment. Here lilso ex¬ 
perimental bodie.s are tested before the hatches go into 
production. 

For the continuous-heat test, the plugs are mounteil 
on the rim of a horizontal disk which in rotating pas.ses 
them through a stream of cold air and then through 
the flame of a Meker burner. This apparatu.s will be 
seen on the table beside the bookcase at the lett. Heat¬ 
ing the plugs for 1 minute over a Meker burner and 
rapping them sharply while hot constitutes the GO- 
second test. 

Against the lyall in the background is the equipment 
for the hot dielectric test. A constant voltage is passed 



FIC is DKl-llliATI.Ml F.NITS 


through the plug while it is lM*ing heated in an electric 
muffle furnace and the temperature at which the porce¬ 
lain cea.ses to he an insulator is recorded. Leakage is 
shown on an indicating wattmeter. The present product 
cuts out (juite regularly at 1,7(10 deg, F. Maintenance 
of a constant voltage presented a iirohlem which was 
finally solved by coin'ert ing alternating current to direct 
current and hack to ailernating current again with 
regulators on each step. 

Impact tests are made tiy placing the plug in a holder 
so that one end protrudes and subjecting the exposed 
part to blows from a steel hammer which slides on a 
vertical graduated riat, seen on the corner of the table 
at the exirenie right. The weight is dropped from a 
noted height and if breaking does not result, the opera¬ 
tion is repeated from the next higher graduation and 
so on until (he specimen breaks. 

On the table in the center of the picture is a 2,000-lb. 
Olsen cement-testing machine provided with special 
grips for determining the tensile strength of porcelain.' 
The test siieciniens have either conical or dumb-bell 
shoulders, and the central iiortion of minimum cross- 
.section i.s left free from glaze to avoid the effect of the 
glaze in increasing or decreasing the strength of the 
specimen. The recording instrument room for the 
Dressier tunnel kiln is also part of this laboratory. 
Strui ture of the finished product i.s studied by means 
of an excellent petrographic microscope. 


•S'T "'rii'' 'Pi'iiMli' Sin nuLli itf I’lircfliilTi,'' hy K H Uiddlo and 
,I S I^Jtlrd, Am ('< minu' Soc , vi»l, p HSr>, July, 1922. 
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I'lC HAW MATUUIAI. I, \ 111 UtATOKV 

Kiiuipnu'iit for complete silicate analysis is provided 
in the chemical lahoratory, wliieli also has a comparom- 
eter and a July balance lor specilic jrravily deter¬ 
minations. 

In what may be called the raw mati'rial and produc¬ 
tion batch following laboratory, screen analyses up to 
liOO mesh are made on each mill charpe, sbrinkane is 
determined on each press cake and ;i record of firing on 
raw materials is tiled. KIk- -0 shows part of this lab¬ 
oratory, with the mercury volumeter lor determining 
shrinkaKe, bred clay disks, feldspar cones, and vis¬ 
cosimeter at the riKht. The lirintt tests on raw mtiterials 
are filed in the cabinet at the left. 

A continuous production record is kept, in which prog¬ 
ress of the batches through the various manufacturing 
processes is indicated by colored lines, a different color 
being used for each batch. 

One of the primary functions of the electrical lalxira- 
tory is to make and calibrate thermocouples. The cali¬ 
bration outfit is of the Bureau of Standard.s potenti¬ 
ometer type. There is also a very sensitive device for 
determining the thermal expansion of iiorcelain heated 
in a Crisco bath. An electrically heated apparatus now 
in process of development will enable this determination 
to be made at 1,000 deg. C. Measurements of electrical 



PIG. 21—PART OF MECHANICAL AND 
ELECTRICAL LABORATORT 


conductivity and dielectric properties can ahso be made. 

Since much of the special apparatus is best made 
within the department, a small but well-equipped ma¬ 
chine shop has been included. This i.s shown in Fig. 
21, with some of the electrical equipment at the left. 

As far as pos.sible, the process laboratory (Figs. 22 
and 2.‘i) contains one unit of each type of machine in 
the plant so that development work can he carried right 
through to large-scale units w'ithout interfering in any 
way with the production de|iartment.s. It is thus pos- 



J k; lU I’Korrss I.ABOHATOnY 

slide to know beforehand exactly how a new body will 
behavi* when placed in production. 

The inclusion of a full-sized pebble mill would be out 
of the question, of course, but a number of small ball 
milks have been calibrated accurately in terms of larger 
plant units. 

Along the window side of the laboratory (left. Fig. 
23; right. Fig. 23) there is the following equipment: 
A full-size pug, a half-size pug, a glaze sprayer and a 



FK; LC! -CKNKllAt, VIEW' OF I'liOCE.SS LABORATORY 


grinding unit of five machines. In the background at 
the left of Fig. 23 is a drier with complete temperature 
and humidity control, while the surface combustion fur¬ 
nace which duplicates kiln conditions as nearly as pos¬ 
sible is shown at the right. Fig. 22. There is also a 
small surface combustion furnace with alundum crucible 
on which it is possible to reach cone 36 (3,362 deg. F.; 
1,850 deg. C.). 

For determining porosity, the fuchsine penetration 
test is used. Fuchsine dissolved in m'ethand (because 
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this solvent will absorb many times its own volume of 
air) is forced into the porcelain under high pressure, 
Upon breaking' the specimen, the penetration, if any. 
is easily observable. 

Preliminai'y lots of blanks where the quantity is too 
small for the pug are thrown by hand on a wheel. 

All pyrometer protection tube.s u.sed in the plant are 
made in this department, a tulie pre.ss, casting racks 
and molds being provided for this purpose. The results 
have been so satisfactory that experiments are being 
conducted toward the commercial production of these 
tubes. 

It would tie difficult to find a plant in wffiich co-opera¬ 
tion between research and production depai'tment.s is 
more complete, and the results which have been oli- 
tained speak for themselves regarding the value of such 
co-operation. 

Data and illustrations for thi.s article were made 
availalile through the courte.sy and assistance of Dr. 
.1. A. Jeffery, president, li. A. .lefl'ery, vice-pre.sidciil, 
and Frank Riddle, director of research. 

Theoretical Derivation of the Vapor 
Pressure Curve of Xylol 

Novel Method of Calculating the Curve by Studying 
the Vapor Pre.wsure Curves of Its Homologs 

Dv Dk.xtkk C. Fim utiis 

A .SKAKt'lI of tile hleratiii'r nf coal-tar pnoilucl.s 
sliowed a lai'go minilicr of determinations of tile 
\apor pressures of benzol, toluol and naiibtbalene at 
various t(niperatores, but no ligiires were available for 
the vapoi' pressure curve of x\ lol. Since it was desired 
to have a close a|iproximation lo this curve for some 
experimental work, an attempt was made to derive it 
theoretically. 

The line of reasoning liack of the scheme adopted was 
as follows: All sulistaiices have zero vapor pressure 
at the temperature of atisolute zero. Likewise all siih- 
.stances have a vapor pressure of 7110 mm. of mercury 
at their boiling point. The next step in the reasoning 
was that, though the relative paths followed hetwccii 
these two point.s varied, yet for any particular class of 
suh.stancc this path would he the same in its relative 
proportion. 

Vapor pivssun curves were iiieii plotted for benzol. 



FIG. 1—CURVE PROM WHICH VAPOR PRE98URK 
OP XYLOL WAS CALCULATED 


toluol and naphthalene from the data available for these 
substances in Landolt-Bdrnstein, Beilstein and other 
sources, all values given being used and the curves 
drawn through the average of these points. These 
curves were plotted between Centigrade degrees and 
millimeters of mercury. Separate larg^-scnle curves 
were plotted for the lower range of temperatures in 
order to be able to read accurately the corresponding 
vapor pres.sures. From these curves, the vapor pres¬ 
sures for these three sutistanoes at definite tempera¬ 
tures were obtained. These data are given in Table I. 
Then the absolute temperature for each of the.se tem¬ 
peratures was placed iii the adjacent column. The next 
column contains a row of figures obtained in each case 
liy dividing llie corresponding atisolute temperature by 
the absolute temiiernture of the particular suh.stancc 
at its lioiliiig point. 
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The derived value of the ratio of the absolute degrees 
Centigrade at any point, divided by the boiling point of 
that substance in ab,solute degree.s Centigrade, as shown 
by column 3 in each table, is plotted against the cor¬ 
responding vapor pres.sure, on the curves in Fig. 1. 
These points are seen to fjll on the same curve, when 
drawn on this scale, so the variation in any case would 
not be very great. , 

Since this curve shows that these three suDstances 
have the same shape vapor pressure curve, then it is 
logical to assume that the vapor pressure curve of xylol 
should have this same shape. This being true, it is 
possible to work backward to the vapor curve of ^Jol. 
For this purpose it is necessary to assume a boiling 
point for xylol. Jhe figure chosen is 140 deg. C., which 
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in about tlio avoj'a^^o of ttio thi'oo isonuu'a, ortho, rru'ta 
an(t para xylol. Noxt, a column of \’apor prcH.surc.^, is 
■set down as shown in column 1 in Table 11. The values 
for the ratio C(trrespondinj.' to these \'apoi' pressures art' 
next obtaineil from the curve drawn from the data in 
Table I. These are placet! in ettiumn 2. ICach of these 
ratios is then nuiltiplieti by tbe abstibilt* boilinj^ point 
of x.vlt)l, 41T tlejf.. thus iirtiiiuciiiK Iht' fi);ures shown in 
column li. These fifrures, less 27:i tlcy'., ;ire the cor¬ 
responding temperalurcs in Centipraiie decrees, and 
are shown m column 4. 
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The values in columns 1 and 4 of Table II are then 
plotted and produce the vapor pressure curve for xylol, 
shown iiT Fig. 2. 

The writer frankly admits that he knows of no law 
permitting the assumptions made above. But owing to 
the fact that the three coal-tar substances benzol, toluol 
and naphthalene followed the same relative curve as is 
.shown, it was thought safe to assume that xylol would 
behave the same way. In any case, the resultant error 
should be quite small. 


Methods of Controlling Electron Currents 
in High Vacuum* 

Mo.st of the applications of high-vacuum tubes have 
depended upon the control of electron currents, as for 
example by the grid in the three electrode tube. The 
action of the grid is due to the charge on the grid 
modifying the space charge effect. This is the action 
that is employed in practically all tubes u.sed today for 
radio transmission and receiving. There are many 
other methods, however, of controlling electron cur¬ 
rents. A very important method is that used in the 
magneton, where there are only two electrodes in the 
evacuated space and the control is obtained by means 
of a magnetic field generated by an external coil of 
wire. A still simpler form of magneton suitable par¬ 
ticularly to very large power tubes consists of a very 
large filament in the axis of a cylindrical anode with 
very large straight fil.aments. The magnetic field pro¬ 
duced by the current through the filament i.s enough to 
juTvent electrons flowing between cathode and anode. 
By heating the filament with alternatinft current, the 
current periodically falls to low value and at these times 
current can flow to the anode. This gives a pulsating 
or oscillating current, which can be used for radio 
transnii.ssion. A 1,000-kw. lube of this kind is in 
process of development; preliminary te.sts have been in 
every way satisfactory. 

.Another form of tube by which electron currents can 
be controlled is the Dynalron. This depends upon Sllb- 
.lecting one of the three electrodes in the tube to elec¬ 
tron bdmbardment. in such a way a.s to cause electrons 
to be splashed out of it, just a.s water can be splashed 
out of a cup liy attempting to fill it too rapidly from 
a laucet. A tube of this kind acts like a real negative 
resistance, and can he used for producing electrical 
o.scillations with corisideralilc efficiency. 

One of the moat irnporlant applications of electron 
discharges from hot cathodes is in the Ooolidge X-ray 
lube which IS now almoal umver.sally used as a source 
of X-rays. These lubes were first made about 191,4 
ami are gradually being improved in many respects. 
The latest type of tube, suilahle for u.so by dentists, 
is a small tube weighing only a few ounces and only 
about 4 in. long. Because of the special features of 
this tube, the entire X-ray outfit, including *he trans¬ 
former, lead screen, regulating apparatus, weighs 
only a few pounds and takes up a .space of only a small 
fraction of a cubic fool,. One very great advantage of 
this new form of tube, besides its convenience is its 
absolute safety, even in the hands of inexperienced 
operators, for there are no high voltages in any part of 
the apparatus which is accessible. 

Canadian Mineral Production Higher in 1922 

The Dominion Bureau of Statistics announces that 
its preliminary estimate of the mineral production of 
Canada during 1922 shows thai the total value amounted 
to !i!18(),(;22.00tl, an increase of practically fh.OOO.OOO 
ever the produetion of the previous year. 

The value of the metals produced was $61,731,000, 
a.s eonipared with $49,443,242 in the preceding .year; 
fuels and other non-metailics dropped $4,000,000 to a 
total of $84,891,000 and the production of structural 
materials and clay products has been estimated at the 
same valuation as last year—namely, $35,000,000. 

In the metals the outstanding feature was the produc¬ 
tion of gold, which reached a total of 1,200,000 oz. 

Pa^Nov'‘28^19T2"’ * Lanamulr, Pittsburgh, 
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Effect of Chemical Solutions 

On Various Woods Used in Tanks 


By S. J. Hauser ano (’larenue Bahlman 

Th(' Hjium r-Statnh i Tank <’(•, riiH-liniati. Oliio 


What Kind of Wood Can We Use 
With Such a Solution?—In What 
Way and How Extensively Do 
the More Common Chemicals 
Affect the Most Industrially Im> 
portant Woods? — These Ques¬ 
tions Are Comprehensively 
Studied in This Article 


aLTHOUHH wooden tanks have been extensively 
aA employed for containing chemical solutions, lit- 
i jL tie attention has been paid to the kind of wood 
best suited for any specific liquid. Very often a manu¬ 
facturer hesitates to purchase wooden tank equipment 
because both he and the tank builder are uncertain as 
to the ability of the material to withstand the action 
of the solution in question. With this in mind, the 
writers undertook to determine, in a limiteal way, the 
effect of various chemical solutions, in varying concen¬ 
trations and at different temperatures, upon the more 
importaiit woods used in tank con.struction. It was not 
expected that these experiments vvouli^solve all of the 
problems, but it was believed that much valuable light 
might be thrown upon the subject. 

Of course, the life of a wooden tank, or vat, in indus¬ 
trial use is governed not only by its resistance to the 
contained chemical but al.so by the skill and care used in 
its construction as well as the way it is u.sed and the 
care given it by the plant operatives. Laboratory ex¬ 
periments alone may not definitely determine which 
wood is most, suitable for a siierific purpose, inasmuch 
as practical experience and the various physical prop¬ 
erties and defects of the different woods have a great 
influence in the jiroper .selection; still they are a won¬ 
derful help in making a-decision. Very often laboratory 
results assist materially in explaining the failure of a 
wooden tank on the one hand and help to avoid future 
failures on the other. 

We therefore feel justified in submitting our results, 
incomplete as they are in a somewhat condensed form, 
believing that they will furnish a clearer conception of 
just what might be expected of certain tank woods when 
ex|xised to chemical solutions. 


The following six woods were u.sed in these experi¬ 
ments: red gulf cypress, Douglas fir, long leaf yellow 
Iiine, California redwood, hard maple and white oak. 
Uniform test strips ( 4 xlx.t in.) were prepared from 
thoroughly air-seasoned lundK>r and only such pieces as 
were frei* from knots and other defects were emplo.ved 
in the experiments. 

Our experiments were confined to a study of the ef¬ 
fect of various hot and cold solutions upon the different 
woods, determining the ab.soriition of the liquid, expan¬ 
sion or contraction of the wood and other physical ac¬ 
tion such as softness, brittleness, warping, etc. Also, 
the relative amounts of color and taste imparted to 
water by the various woods were recorded. The strips 
were completely submerged and a separate container 
was used for each kfiid of wood. 

The common acids, alkalis and salts, as well as linseed 
oil, turpentine and distilled cottonseed oil fatty aoids 
were employed. For ab.sorption and expansion or con¬ 
traction the strips were weighed and calipered, then im¬ 
mersed 111 the cold solution for a week, when examina¬ 
tions were made again. After this they were returned 
to the solution for ti weeks more and the physical ex¬ 
aminations were madis Where hot solutions were used 
the strips were immersed for a week, and each day the 
solutions wer( brought up to boiling for 1 hour. Tests 
were also made on strips coated with asphalts, pitches 
and various so-called acidproof paints. 

After the desired jieriod of immersion, the strips wel'e 
removed and dried on the outside with a rag, and then 
permitted to remain for l.fi minutes ex|Kised to the atmos¬ 
phere before weighing or calipering. The increase in 
weight was expre.s.sed as grams absorbed per strip— 
i.e., per cubic inch — and also as percentage gain in 
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wtMjrht. J he iiu rcast* nr rninn m ninii-n-'inn^ al this 
|)oint was (insijrjiatLsl as ’rrni[injMi'*. I'Apan-mii nr Cnn* 
traction, I lu' strii)s were limn iurnnttisi to (lr\ iitulcr 
atmnsplicvic cnnditjoii.s for one weil, aller whirli Die.c 
were calipered apmin, and llii^ lesult was e\presseil as 
IVrnianenI l’/X|>ansini! oi' ( onlraihon 

Alter lliest e.xarninations were madi-, Ihe .sirins wi-re 
I’ctiirned to tiieir Ta‘.specli\e solnlmiis and kept suit- 
merpp-d for ;; weeks more, when line were leinoved 
and their [ih.vsical condition noted A ri'rord was also 
kept of Ihe color imparted In llie Inpinl Willi the llot 
sniulion.s, instead of wailinp !."i 111111111.- all.w removing 
the strips tlierelroni Ijcfore wiopninr .ir l aliiierinr:. the\ 
were wm'jrhed and measured stmrtl.i .ilt.n renuwinp' the 
excess liquid and drvinp with a lap 

K.'ifCRIMKNT.M KKM 1.1 s 

h'fjcii of Wooil V/IOII Ikr Sohitioii.' oi.viously lliere 
are two ell'isds for whieli we w.iidd Iw on th,. lo,,kout in 
these e.xperimenis. One is the ell'ici of |h,. wood upon 
the solution, and (he other is the elfe.l of the solution 
upon the wood. So far as ttie torniei etleci is roneerned 
till' color and taste of the solution after liaiiiip been in 
contact with the wooit wei’e oliseuwd. These eolorinp 
matters ma.i be due, of course, eiih.r to matter e.\- 
tracted (rom the wood with uit pronounced chemical 
action, or to siitistances formed In tin- elieniical action 
uiwti the wood, or perhaps to both. I’lnnoiiiiced colors, 
however, usiiallc indicate (test riict i\e acli.m. 

Oak and redwooit liolh i ndded iiroiioun.ed color to 
water within ft-l tiours. .Maple imparled only a slipht col¬ 
oration after IS hours, wli.le cvpi ess, fir and pine did not 
color the water in If weeks Itoiliiip lists were akso ap¬ 
plied to Strips of wood, fresh wa'er lieiiip used each da.v 
on 8 successive da,\ s. Color, was imparled to the solu¬ 
tion every day li,\ oak and redwood, on da.vs only bv fir 
and matjlc, althouK-h a slipMit i(duration was oliservalde 
on the .succeeding days. With c\ press (here wa.s a 
strong color for da.is, slight color the day following, 
and then no cidoration whatever on the 4 .succeeding 
days. Pine gave a stnmg coloration for 2 day.s only, and 
a .slight coloration throughout the remaining six. ' 

The water u.sed in the foregoing tests was tasted in 
each ca.se and it was found that lioiling water intensified 


the taste hut gave the same general resuts as follows; 
Pine gives a pronounced taste to the water throughout 
the te.st, w'hcrca.s cypress gives none at all. It can be 
concluded from these te.st.s that cypre.ss, inasmuch as it 
imparts neither taste nor color to a solution, would be 
eu.sily the best wood to use for making tanks for food 
products. 

With acids and alkalis, the colors e.xtracted from the 
woods vary somewhat with the strength of the chemi¬ 
cal u.sed, hut in general gave the same order of recep¬ 
tivity, cypres.s giving the least color, the, redwood and 
oak the most. 

77 ic h'lfiri of the Solutionn lljmi Wood —11 i.s, of 
couise, nearly impos.siblc to get any ab.solute standard 
id I'eaclivity of a given solution uiwn a given wood. 
Therefore some, rather empirical standards have been 
adopted. 'I'he first is the quantity of liquid ab.sorbed by 
Itie wood, and the second is the expansion or contraction 
of Ihe strip of wood during the action. In addition, of 
course, there are also the appearance and physical con¬ 
ditions ol the strijis themselves a.side from any quanti- 
talnc measures, 

(JPANTITY OF LlQtUI) ADSORUKI) 

The l esiillsof the many tests have lieeii condensed into 
i harts and tables, and it is hoped that Ihe type of results 
obtained may he interpreted from these charl.s. Fig. ] 
sIkwvs tile amount, of liquid id room tomfieratiiri. ab¬ 
sorbed 111 crams by the sfri|is of w'ood. The results 
of tlie_ dilfereiil conceiitral ions have been averaged 
and the points repre.senfed on Ihe chart are there¬ 
fore average pidnts. In general if will tie noted 
that the curies seem to var.i' somewhat similarly. In 
other words, one solution is more readily absorbed 
by all Ihe wood than another solution. In general 
loo it will be noted that, maple and redwood ali- 
soi b mole I ban cypress. A good many other interesting 
minor points can be observed liy studying the chart, but 
it must be borne in mind that (he te.sls are not absolute 
tests and the results are recorded in empirical units. 



FKJ. a~LIQUID ABSOnnKD. NaOH AT VARriNa 
CONCENTRATIONS 
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Kill, 4~KXI‘\NSION !N \'r I’IKI''l':l!K\T 

C'i).N('KN’T(lATIi)\S 

H()W(‘ver, it is ('(‘rlainly true that con-dsion should vary 
somewhat directly as the amount of lniiiid or sohilion 
ahsorl)(‘d, and one would oxts'ct, tlicrcforc, to find more 
corrosion and disintoKration of the wood wtiich atisorlis 
more of the solution. Ttie resulls obtained with hot 
li(|uida are not (.nven here, tint were similar to those 
(d)tained with the cold li(|uids, as a rule urealer ab¬ 
sorption taking jilace with the hot li(|uid,s, although 
there were a few e.xcejitions to this rule. 

As was stated atiove, the values for any one wood in 
a given .solution are average values, and it may lie added 
here that as the concentration of the solution increa.sed, 
the (juantitie.s absorbed varied irregularly. This was 
in some ways a surprise, for it was expected that the 
absorption would either increase or decrease as the 
strength of the solution varied. To bring this point out 
more definitely, Tigs. 3 and .3 represent the effect of 
varying concentrations of sulphuric acid and caustic 
.soda on the different woods u.sed. It is perhaps signifi¬ 
cant to note that the general .shape of the curve is in 
each case somewhat identical, but more quantitative 
conclusions are probably not warranted. Similar results 
were also obtained with hot solutions and with other 
chemicals not li.sted. 

Expansion and Contraction 

Variations in the contraction or expansion of the dif¬ 
ferent woods u.sed were also noted, and the irregularities 
for different strengths of the solution were apparently 
as vagrant ns tho.se noted under the amount of liquid 
absorbed. Figs. 4 and 5 show the expansion or con¬ 
traction observed when the different woods were im¬ 
mersed in sulphuric acid and caustic soda of varying 
strengths. With cold solutions all the woods showed 
temporary expansion. The permanent expansions are 
not shewn in the chart and are considerably more vari¬ 
ous than the results of the temporary expansion. In 
general thej'e was less expansion and in .some cases con¬ 
traction. Hot liquids also showed a definite tendency to 
contract the woods. Still another measurement, that of 
shrinkage upon drying, was made roughly, and not un¬ 
naturally the shrinkage was rather great when the sam¬ 
ples were dried after being removed from hot liquids. 
Cypress and pine were the only woods, upon drying, 
that did not show contraction in any of the cold solu¬ 
tions. The tendency of certain chemicals to cause swell¬ 
ing or shrinkage ,is probably best shown by using the 


figure obtained after the various woods had dried for 
a week following immersion in either hot or cold liquid.s. 
Fig. ti indicates the effect of the various liquids at 
room temperature upon the different woods. The per¬ 
manent expansion or comraction cau.sed by certain 
hot liquids i.s shown in Fig. 7 . In all cases, however, 
the various woods .showed greater expansion or le.sa 
contraction, as tiie case may be, before lieing dried than 
after drying, 

I’llYSICAL CONniTION OK THE WoOI) 

I’ei'h.'ips the most interesling si.l of data i.s that ob¬ 
tained by studying the physical condition of the strips 
of wood after removing them from the solution. In 
general, water solutions of salt, sucli as calcium chloride, 
sodium chloride, organic liquids, such as turpentine, 
biiseed nil and the cotloiisicil oil fatly acids, produced 
110 clfect cither in hot or cold solutions. Clold calcium 
hydroxide and cold solutions of sodium bisulphite had 
no elfi'ct. .Sulphite of soda in Ibc cold produced no 
noticeable effect excc|)l to soften r(dwood and had also 
a slight softening etfect on the oak. Neither hot nor 
cold soilnmi carlMuiaies had any noticeable action on any 
of I lie woods, except oak was somewhat shninken after 
being removed from iiot solutions. Considerable effect 
was noticed in the .solptions of mineral acids and a table 
IS herewith apiiciulcd in wliicti these ellecls have been 
summarized. Only four kinds of action are recorded in 
the table for sinijilicily’s sake; Softening, warping or 
distortion, charring or shredding. A very great num- 
Im'I-, eighteen in all, were observed, all of them attempt¬ 
ing to make some (piantitalive distinction in the effect 
noticed. In the table, however, any .softening effect is 
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(IfsiKnatol by a capital S. This .sdfldiiiip circcl may 
have been very slilfht or very .■ievibe, and it m;iy have 
taken the direction of pliability, which is also included 
as a solteniriK effect. There are many different kinds 
of action represented by the ca))ital W, standing for 
warpiiiK, The strip may have been cracked lengthwise, 
waiTX'd in the usual .sense of the word, badly distorted, 
noticeably shrunken or expanded, but the.se have all been 
included in the one term in the table. Charring and 
shredding are terms which need no further elalMiration. 
In addition it should be noted that some of the woods 
are rendered distinctly brittle by the action of .solutions. 
For example, hydrochloric acid, b per cent, renders red¬ 
wood very brittle, and much stronger acid has the same 
effect on maple and oak, but no detrimental effect is 
noticed on cypress, fir or pine. Sulphuric acid al.so pro¬ 
duces some brittleness in redwood, even at I per cent 
concentration, whereas .b per cent acid has very little 
action on any of the other woods. Keen 2.b per cent 
sulphuric acid has very slight action on pine, and attacks 
cypress to only a small e.vteiil. 

Perhaps we can summarize these ipialitative conclu¬ 
sions tiy .some definite statements as to the effect of the 
various .solutions on wood. 

CoNn.ti.siONs 

Itedwood and oak are objectionable from the stand¬ 
point of color. 

Kir and pine produce pronounced tastes. Cypress 
imparts neither color or taste to an> degree. 



e— EXPANSION on l■(l^■TUA<'■noN in vahiops 
coi.ii soi.rxioNs 



All of the woods absorb the various chemicals to a 
greater or le.sser degree. Oak, maple and redwood have 
the greatest absorptive powers and fir, cypress and pine 
the lea.st. Caustic .soda and other alkaline solutions are 
absorbed to the greatest extent, followed by the acid 
solutions, then the salts and least of all the organic 
liquids. 

Many of the liquids, particularly caustic soda, H®, 
UNO , bleaching powder and the hot organic liquids, 
tend to cause shrinkage. This is most pror^unced with 
oak and maple and the lea.st pronounced'-'with cypress 
and pine. 

Nitric acid and caustic soda are the moat corrosive 
of the various liquids tested, then H,SO, followed by HCl 
and bleaching powder. Most of the other solutions had 
little or no corrosive action upon the woods. 

There is always one wood (and often more) which is 
able to resist the action of the various chemicals at 
least in moderate concentrations. 

Of the thirty-eight liquids used the number which 
noticeabl,v affected the different wood.s at room tempera¬ 
tures (disregarding alight softness and roughening of 
grain) was as follows: Pine 4, cypress 7. fii; 8, maple 13, 
oak 15 and redwood 22. 

Protective Coatings 

Waxes or gums, asphalts and coal-tar pitches are 
sometimes employed as a protcxitive coating upon woods 
which are to be exposed to the action of corrosive 
liquids. These products may be either liquids or solids 
at normal temperatures. The liquids, usually called 
acidproof paints, are applied with a brush, whereas the 
solids are melted and then applied. In the latter case. 
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usually a prime coat of the same or similar material in 
liquid form is first applied to act as a binder. With 
those solids which have low meltinif points or no fixed 
melting point, as in the case of coal-tar pitch, some sub¬ 
stance is frequently mixed with the protective material 
or else duck or burlap, properly secured to the tank and 
placed between coatings of the pitch, etc., is used to 
prevent the material from running down the vertical 
sides of the tank. Whether these meparations are suc¬ 
cessful in preventing the penetration of a liquid will 
depend upon the resistance of the coating to the action 
of the chemical and upon the comideteness with which 
the pores of the wood are covered. Various coal-tar and 
asphaltic paints as well as solid materials were tested 
to determine their resistivity to the various chemical 
solutions. Melting point determinations were also made 
on the solid materials. 

JVlost of the samjiies tested showed great resistivity 
to the various chemicals used but in the case of strips 
covered with liquid preparations, absorption took place, 
expan.sion or contraction occurred and the other physical 
manifestations were evident, although much retarded. 
It would seem that although the material itself was un¬ 
acted upon, the chemical solution would gel through the 
thin protective film and attack the wood. With the .solid 
materials, especially when the wood was thoroughly and 
heavily coated, the penetration was very much reduced 
and thus very much better production was afforded. 

From the tank builder’s point of view it is desiiuhle 
to receive information as to the purpose for which the 
tank is to be used, the chemical and strength of sohition 
to be contained therein, the temperature of the solution 
and other conditions, as well as the dimensions. 
He will then be able to determine the pnqier wood to 
use, the thickness thereof, the correct metal for hocqis 
or rods--i.e., whether iron, acid-resisting bronze, Monel 
metal, copper, tirass, lead covered, etc.--the proper spac¬ 
ing and sizes of hoops or rods and their protection if 
neces.sary; the iiest method of construction bracing and 
supports, as well as whether or not linings or protective 
coatings should be employed. 


Function of .Magnesium in Fertilizer 

Rec’ent invest igatioms by the Bureau of Plant Indus¬ 
try in co-operation with the North Carolina Department 
of Agriculture have shown that an important leaf 
diBca.se of toliacco and other plants known to tobacco 
growers as "sand drown” i.s due to an insufficient sup¬ 
ply of magnesium in the .soil or fertilizer. In this 
disease the green and yellow pigments of the chloro 
phyll are affected and there is a blanching oi the leaf 
tissues, This'blanehing invariably begins on the lower, 
older leaves of the jilant and first symptoms usually 
appear at the tips and outer margins of the leaves. 

(,orn i,s affected in much the same way as is tobacco, 
the leaf blades pj-esenting a striped effect. The disease 
occurs chiefly on light sandy .soils and is more serious 
in wet sea.sBns. hence the popular name “sand drown." 
H is an interesting fact that the disease is intensified 
by increase in the quantity of sulphates in the ferti¬ 
lizer. H has been found that this trouble is prevented 
y the application of comparatively small quantities of 
fnagnesium salts to the soil. The low-grade potash salts 
which contain magnesium, as well as dolmitic limestones, 
are effective preventives. Certain organic fertilizing 
materials such as cottonseed meal, .tobacco stems and 
manure, which contain appreciable quantities of mag¬ 
nesium,-tend to prevent the disease. 


Coke Industry Recovered in 1922 
Despite Difficulties 

Byproduct Output Was 319,000 Tons—8,007,000 
Tons of Beehive Produced—Ovens Consumed 
53,311.000 Tons of Coal 

By U. S. .McBkide 

'T^HE .year 1922 in tile coke industry can well be char- 
J. aclerized as one of recovery despite difficulties. The 
industry ha.s continued to demonstrate that it is a 
splendid harometer of industrial eonditions—perhaps 
even better than tlie iron and .steel industry, which is 
commonly so highly regarded as an index of industrial 
(ievel(»pnu‘nt. 

The estimated production of coke during 1922, based 
upon official returns of the U. S. Geological Survey for 
11 months and estimates fgr December, is 37,326 000 
tons, of which 28.,3I9,()0() tons wa.s liyprodud coke and 
8,007.0(10 tons was from beehive ovens. 

Byproduct coke has again outstripped beehive coke 
and more or le.ss dominates the situation. One should 
not conclude from these data for the year as a whole, 
however, that the byproduct branch of the business is 
really more than three times as large under normal 
cii'ciimstanees as the beehive liraiicli, for during the 
middle of the year the beehive indu.Htry suffered more 
■seveiely through strike conditions, especially in the Con- 
ncllsville district. This fact is lirouglit out quite clearly 
by the monthly production figures for the .year, which 
are given in Table 1. 

BM'RormcT OVEN.S End Year Well 

I he b.vproduct eoke ovens of the country were operat¬ 
ing at approximately 5(1 tier cent of capacity at the ‘ 
beginning of 1922. For the first (1 months of the year 
the activity of this branch of the business increased 
steadily, so that in .June alioiit 7(1 per cent activity was 
estimated by the U. S. Geological Survey. The coal 
shortage during .luly and Augu.st, however, cut down 
activities again, production during ,July being 68 per 
cent and during Augu.st only 49 per cent of the 1«- 
■stalled-oven capacity. With the resumption of adequate 
fuel supply in Septemtier a prompt renewal of activity 
ensued, and production during November and December 
was approximately 80 per cent of the entire installed- 
oven capacity of the country. 

During the year there were regularly from ten to fif¬ 
teen plants idle. Altogether sixteen plants were idle for 
a full month or more; but during no single month were 
more than fourteen of the total number, seventy-one 
plants, entirely shut down. Seven plants were idle the 
entire year. No new plants iiegan operation during 1922, 
l»ut a few ov(>ns were added to some of those already in 
operation. 

New Ovens Constructed 

At the lieginiiing of 1922 three plants had new ovens 
unde:- construction. These were tjie Woodward Iron 
Co., thirty ovens; Chicago*Byproduct Coke Co., five 
ovens, and Milwaukee Coke & Gas Co., fifty ovens. All 
of these were completed during the year and itbme of 
them began operation. 

The eoke industry normally takes about 15 per cent 
of the biturainou.s coal produced in the United States. 
However, in July of 1922 there were used in the coke 
ovens then active approximately 28 per cent of the en¬ 
tire coal production that month. Of course with normal 
coal production, no such percentage of the coal would 
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evtT Kd iiilii coke ovens, Init tlie (|u;ii]titv so used will 
undoubtedly lie lar^e nt all times. 

In I able II ai’e driven fij^ui’es for the eoal eonsuniption 
in both byproduel and bi'ehive ovens and the total of 
the two, by months. These fiKU-es are tho.se estimated 
by the U. S. Geological Survey on the as.sumed basis of 
09.1) per cent yield of byiirodiict coke from coal and 
fid.4 per cent yield of beehive coke and coal, the averaRC 
yields for the industry duriiiR the iirecedinR calendar 
year. The December fiRures are estimates. 

At the lieKinninR of 1922 there were in stock at many 
of the byproduct coke plants several hundred thou.sand 
tons of coke for which no market was available. Cer¬ 
tainly at no previous time in the history of the indu.stry 
was there ever on hand anythiiiR like this quantity of 
coke. However, as it became evident duriiiR the sum¬ 
mer that anthracite would not be available in anythinR 
like the usual quantities, purchasers became increa.s- 
iiiRly intere.sted in the use of coke as a substitute for 
anthracite. UuriiiR midsummer the movement of this 
coke for gas making and for other industrial operations 
became active and with the early autumn it was an 
exception to iind any unsold coke in slock. 

The use of coke as a domestic fuel in place of anthra¬ 
cite hag developed more slowly, but inability to get 
anthrlicitc has comiielled attention to this fuel and it 
is believed that thousands of households are served by 
coke which have never before used this fuel. This wide 
market, of course, promiae.s to offer a balance-wheel for 
the industry which it has never before had. The exact 
tonnages go employed this year are not knbwn, but it is 
certain that several times as much coke has been em¬ 
ployed for domestic fuel a.s ever before. 


New Constituent Found in High-Speed Steels 

Recent work at the Bureau of Standards has dis¬ 
covered an unidentified constituent of I'elatively great 
hardness in two samples of high-speed steels. It had 
previou.sl.v been found that electrolytic etching with 
weak .solutions of ammonia and with sodium hydroxide 
has a very similar effect upon the various constituents 
found so far in alloy sleeks—namely, both .solutions 
darken chromium carbide and tungsten 'rrbide, while 
iron carbide and iron tungstide remain Unaffected even 
after etching for several minutes. 

The new constituent did not respond to the test for 
iron carbide and iron tungstide and did not a.ssume any 
shape usually met with in the case of tungsten carbide. 
It did respond, however, to the test for chromium car¬ 
bide—thill is, it was darkened by eilher^.sodium hydrox¬ 
ide or ammonia. It appeared to be similar in behavior 
on ekhing to the very minute particles noted in the 
matrix of high-speed steel in the condition a.s received 
from the mill which were brought out by either am¬ 
monia or sodium hydroxide. 

Since it would appear from the results of previous 
investigators that a large part of the chromium present 
in the high-speed steel is dissolved in the matrix (this 
would depend on the heat-treatment received), while a 
large part of the vanadium is present in the free state 
as carbide, it seemed possible that the constituent 
referred to above might he a carbide of vanadium. To 
test this an iron-carbon-vanadium alloy is now being 
prepared for study wherein it la hoped to have the 
vanadium and carbon present entirely as vanadium 
carbide. 
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Thermal Properties of 

Aluminum-Silicon Alloys 

Bv Junius I). Bdwarus 


Accurate Determination of Den¬ 
sities of Aluminum Alloys Con- 
taininir Variable Amounts of 
Silicon—Dal a at Various Tem¬ 
peratures Up to 1,000 Dbjf. C.— 
Data on Crystallization Shrink- 
aiie. Total Solid ShrinkaKe and 
I he Tendency lo Form Pipe 


A RECKU1)ESCEN(;K of intiTfst in thu aluminum- 
silicon alloys has recently been effected by the 
discovery of methods of preparinK them, and 
particularly of prnducinj; what may be called the 
modified alloys. The hislory and penerat properties of 
these alloys have been described by Jeffries;' reference 
should be made to this article for photomicroternpha 
and descriptions of the structure of the alloys. Suffice 
it to say that the normal silicon allo.is made by melting 
together silicon and aluminum in the proper propor¬ 
tions, and casting in green sand, e.xliibit relatively large 
plates and needles of eutectic silicon. The modified 
alloys show a very line dispersion of the silicon and if 
there is excess aluminum above the eutectic ratio (which 
ratio varies somewhat with the degree of modification), 
it.may appear as relatively large dendrites. The modi¬ 
fied alloy may be produced electrolytically, and by treat¬ 
ment with compounds of the alkali melals with tiuorine, 
as, for example, the method of J’acz.' 

Another melhoir of producing modified alloys is by 
the addition of small amounts of metallic sodium or 
potassium, or both, to the molten alloy before casting. 
A de,script ion of tlii.i method by the pre.sent W'riler has 
already been published in tin's journal.' Modified alloy.s 
by this lattei' method tiri' included in the series of 
density measurements hiu’e rejiorted. 

The thermal volume changes of the alloys of alumi¬ 
num and silicon are believed to be unique among 
aluminum alloys. The character and magnitude of 
these chtinges htive been investigated in a .serie.s of 
measurements of the densities of the alloys of aluminum 
with minor amount.s of silicon at temperatures up to 
about 1,000 deg. C. These mea.surements have revealed 
many intere.sting facts and led to a clearer understand¬ 
ing of the mechanism of solidification of such alloys. 
Furthermore, they have provided fundamental data 
necessary for the most intelligent application and 
manipulation of the aluminum-silicon alloys. 


Experimental Mcthop.s 


Methods developed in a previou.s inve.stigation of the 
density of aluminum have been utilized and further devel¬ 
oped in the present investigation. These methods have 
been described in ChcmicM.1 Mctalbti fpcal k^nyincering.^- ^ 
pensity at room temperatures was measured by weighing 
in water and in air. The vulue.s for density are expressed 
as the ina.ss^of the metal in gram.s per milliliter and of 


" Allrn.i,” bv Eiiy .Icffriei,, C/ielr it iMrt , veil 

-6. p|i 7,'■,0-7.',I (1HZ2). 

■u. S I'Ht Auk. 1«, ISZl. 

’Kliwuni.s, t'liuri'liill ami p-iary, U. .s. Pal. 1,110,161. March 21, 


*'‘AhiniImini.SiIi(‘(tn Allova,’' by Junius D. Eclivards, f'htm. d 
Uet. val. 27, p 6.71 (1922). 

^‘‘riensily of Aluminum liYom 20 LS'K. to 1,000 Ihcg. C..'* by 
Edwards and Moorman, CAem. d vol. 2(, pp, 61-84 (1921). 

•■^eehaniam of Solidlflcatlon of a Copper-Aluminum Alloy," 
by Edwards, Chem. i Met., vol. 24, pp. 217-220 (1921). 

v'CausoK of I’iplnK In Aluminum Inicote.'' by Edwarda and Gam¬ 
mon, Chrm, i Met, vpl. 24, pp, J38-840 (1921). 


cciurse are eoinparnble with weights in viiciio. Weighings 
made in air with bras.s weights on an eiiuid arm balance 
will bo about D.OIt per emit less. 

llen.sity of the solid alloys was measured at higher tem¬ 
peratures, ii> weiglinig III oil (Crisco) al temperatures up 
to about J.bO deg. ('. for the lower range and in a mixture 
of fused salts at the teaiperatures around ,b(10 deg. C. 

Ilmisilv of the liquid alloy was mea.sured in the den¬ 
simeter, eonsistiiig of a graphite erueilile of known volume, 
ceiifered in a larger container. 1’he whole apparatus is 
turned from a cylinder of graphite, so that there is an 
annular space surrounding the inner erueilile which may 
be filled with a suitable molten metal lo aid in producing 
a iiiiiform tmnperaturo in the inner crucible which it sur¬ 
rounds, The crucible of known volume i.s completely filled 
with the molten metal al a temperature lower than that at 
which Its dciisily is to he measured. The cover is then 
screwed on tightly and'the crucible raised to the desired 
temperature, liy inc reasing thc‘ temperature of the electric 
turnace in which the apparatus is placed. The temperaturo 
IS aseertaineci by means of a thermocouple placed in the 
metal lialh in the annular ring. As the alloy within the 
cruc'ihle is healcsl, it expands and tills the known volume 
exactly; the excess metal runs out through two very small 
c-hamiel.s fonnecl by the cover and two siiiall grooves in the 
lop face of the ... crnc ihle. 

When tlie clesirecl (emperatiire has heen reaehed and mam- 
lained for a sullicient period lo insure uiiifcirinity, any 
heads of metal extruclcsl troni the inner erueilile are de- 
tacliecl, the liath metal poured out, and the metal in tho . 
inner erueilile allowed lo solidify. When solid it, can be 
rcunoved aiicl weighcsl. The' volume of the* erueilile is deter¬ 
mined at room temperature* by filling with mercury and 
weighing till* mercury. Its voluine at the temperature of 
measurement is ealeiilnled from the known expansivity of 
graphite. Kniin the weight and viiliiriie, the density ot the 
alloy IS readily c'aleiilated. 

Density ni- Al-Si Alloys at 2I) Dec,. C. 

In Fig. 1 are plotted the re.siilts of deii.sity meaa- 
urement.s on .silicon alloys, iiorniiil and modified, con¬ 
taining from 0.5 to 18 per cent silicon, and caat in 
graphite and in sand. There is also included one sample 
of hard rolled sheet. Table 1 contains a selection of 
the numerical results, giving the chemical composition. 
The samples ca.st in graphite were cylindrical, and 1 in, 
in diameter. 

The measurements were made at the prevailing room 
temperatures and all measurements have been corrected 
to the density at a uniform temperature at 20 deg. C. 
This correction was always less than 0.1 per cent of 
the density, ,so that it was sufficiently accurate to use 
an average expansion coefficient of 0.000022 per degree 
C. in calculating this correction. 

Tho samples which were ijKidified by the addition of 
alkali metal, were treated with approximately 0.05 per 
cent metallic sodium plus 0.05 per cent metallic potas¬ 
sium just prior to casting. The structure of Epical 
normal and modified alloys is illu.strated in references 1 
and 4. 

In alloy systems where there are no compounds 
formed, it is usually found that the specific volumes 
(the reciprocals of the densities) of the alloys will be 
very nearly a linear function of their composition. 
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Ai'cording to Hifhariis, the doiisily of silicon at 20 
(k“K- I ■ IN 2.42. The dcii.sity of aluniimini of the pucilv 
ii.sed in making llio.so alloy^ i.s ahoiil 2.70.') 

The di'ii.sity enrve (jf the allots, calculated on the 
basis of such a lineac relation between the specific 
voluttie.H, i.s represented by the solid line in Fipc I. 
The specimens cast in yrraphite, and Inivinp' presumably 
the lowest porosity, are closely grouped alolitr tills 
graph. The densities of the sand-cant s|ieciniens con¬ 
taining appro.viinately 2 ami 4 iiep cent silicon were very 
much lower than this curve, and even aftei- remelting 
and casting in graphite wei’e still below the inirve. The 
question arises as to whether the large variations in 
density observed with alloys of pi'aclicall.\ th<' same 
composition are caused by structural changes or are 
merely the result of variations in porosil\. The density 
of the s.anqiles modified by the aditilioii of a very small 
amount of alkali metal is slightly lowered. However, the 
lowest densities are not characteristic of the greatest 
grain refinement. The lowest densities are observed in 
the .sand-cast sitetimens, whereas the greatest grain 
relinemenl is secured in the modilied alloys chill cast. 
This would .seem to indicate laige variations in "poros¬ 
ity” of some kind. However, practical experience has 
demonsirateil that aliimimim-siliioii alloys are unusual 
in their lack of permeability to liquids so that |)ore 
spaces if present must lie isolated and small. 

Frilley" has recorded a series of measurements on 
the density of the aluminum-silicon alloys. His data on 
the 10 and 20 per cent silicon alloys are about fi per cent 
lower than the values given in the present paper. The 
reasons for Ihe.se low results are not apparent. 

Density ok Solid Aluminum-Siluyin Ali.oys at 
Higher Temperatiires 

In order to complete the density curves up to the 
melting point, the densities of two representative nor¬ 
mal alloys were determined at temperatures of 200 deg. 
G. and 5(111 deg. G. These determinations also permitted 
an approximate calculation of the expansivity. Density 
at the lower temperature wa.s determined by weighing 
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the sample in air and when immerseil in Crisco at a 
temperature of 200 deg. G. The density of the Grisco 
was determined at the same lime as the weighing of 
the alloy by means of a platinum cylinder who.se volume 
was accurately known. 

A slow change in composition of the Grisco at this 
temperature made it difficult to .secui'e an accuracy 
greater than 0.2 per cent. A new sample of Cri.sco was 
used for each series of measurements, and its density 
was checked by repeated weighings of the platinum 
cylinder. 

Weighings at 562 deg. G. were made in a fused mix- 
tur(> of lithium and potassium sul[ihates. According pi 
Nacken, quoted in Landolt Bornslein Tabellen, there is 
a eutectic mixture of these two salts which freezes at 
525 cleg. G. and contains 20 mol per cent of potassium 
suliihate. I used a mixture containiiig about 25 weight 
per cent of potassium sulphate, and found it quite satis¬ 
factory. although the freezing point of the salt (about 
540 deg. G.) and the melting point of the aluminum- 
silicon eutectic (577 deg. G.) gave only a very small 
temperature range to work in, anil made the measure¬ 
ments ledious and ditficult 

Den.sity ok Liquid Ali'Miniim-Silhon Alloys 

The graphite densimeter was used for determining 
the density of the liquid alloys. The density of rela¬ 
tively pure aluminum is knowui from the previous meas¬ 
urements referred to, and the effix-t of the addition of 
6 and 12 per cent silicon was observed i,/the pre.sent 
series. Kesults are given in Table III. 

These alloys were all normal alloys. The modified 
alloys, strictly speaking, exist only in the solid state, 
because the modification is a structural change taking 
place during the crystallization of the liquid. A liquid 
alloy with alkali metal added has only the potential 
properly of becoming a modified alloy. 
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A graph of these results indicates the expansion of 
the liquid alloy to be practically linear from the melting 
point to at least 1,000 deg. C., and the greatest devia¬ 
tion from a straight line fitted to the data is less than 
0.1 per cent. In Table IV are given convenient values 
for these alloys as taken from the plotted graphs. Fig. 
2 shows the freezing points of the aluminum-silicon 
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alloys containing from 0 to 15 pci- cent silicon, and 
Fig. 3 a .seru's of i.sothei’ms giving the don.sitie.s of these 
alloys at 700, 800, 900 and 1,000 deg. ('. 

The normal, eutts'tic compo.sition is nsually given as 
about 10 per cent silicon. Fraenkel" reported 1(1 per 
cent and a eutectic temperature of ahoiit ,570 deg. ('. 
Roberts" reported 10 per cent and 578 deg. C. 

Ob.servations made in the coui'se of the iiresent work 
indicated a normal eutectic teniperalure of appro.xi- 
mately 577 deg. (1. and a eutectu composition tietween 
11 and 12 per cent, or more e.xactiy, 11.0 per cent of 



silicon. As previously noted' the presence of a modi¬ 
fying agent will change the eutectic composition and 
temperature in a very significant manner. 

Thermal Expansivity of AoDMiNtiM-SiLicoN 
Alloys 

Data on the thermal expansivity of aluminum are 
(luite well known, but there are only a few measure¬ 
ments available on silicon, and they are at temperatures 
below KK) deg, C. For comparison, two of these values 
ai'e given in Table V. 
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There may be some (juestion as to the purity of the 
siliwn tested by Fizeau, but the data as they stand 
indicate that silicon has only about one-third the ex- 

of rsem., vol. 58. p. IS4 (1908), 

J Chem. Soc., vol. 105, p. 1,385 (1914), 



paiisivity of aluminum. This fact is reflected in the 
expansivities of the aluminum-silicon alloys. The aver¬ 
age linear expansion coellicient of the .sample of rela¬ 
tively pure aliiminiini (iiioled in 'fable II, between 20 
and 200 deg. F., is cjilciilated us 24.8 y 10 ”. This value 
agrees w'ith that calculated from the expansion formula 
liublished by the liiireaii of .Standards-iiamely 24.8 X 
10". The expansivity of the eutectic alloy (11.03 per 
cell! silicon 1 as caiculali'd from tlie densitv measure¬ 
ments ul 20 and 200 (ieg, (’, is 22.2 v 10 ", which is 
aliout 10 iier cent less than tlic expansivity of aluminum. 
No great confidence can be placed in this value unless 
supiioited by otfuu' evidtuice, as a small (UTor in tile 
density nieasurerneiit.s - say 0.1 per cent, for exumple-- 
Woiild make a dilfereiicc of aliout 8 per cent in the 
expansivity. However, oilier uiipiiblisbed information 
niakt's it appear that Ibis value is correct to within 3 
per cent. 


I be average l■.\pallslon coeHiciciit of the eutcetie alloy 
lietweeii 20 and 5ii d(‘g. ( ., a.s determined fi'om meas¬ 
urements ol total solid shrinkage, is approximately 23.5 
;■ 10 while that of aluminum over tiie .same range is 
about 29 ■ 10 '. It .seeni.s demonstrated, therefore, that 
the linear expansion of the alumiiium-.silicon alloys is 
appreciably' less than that of aluminum. 


Solid and ('kv.stai.lization Shkinkaok of 

Al,UMIN(IM-StLI('(lN ALI.OYS 

The solid shrinkage and ci ystalli/.atiori shrinkage are 
inipoitaiit factors in deterniiiiing the casting (jualities 
of an alloy. The cry.stallization shrinkage is the per¬ 
centage change in volume in changing from a liquid at 
the freezing point to a .solid at the melting point. In 
fig. 4 are shown the complete density curves for pure 
aluminum (99.7.5 per cent aluminum) and the 7.81 and 
ll.f)3 per cent silicon alloys. The construction of such 
curves was describ('d in detail in the article on the 
fieezing phenomena of the copper-aluminum alloys. 

The most .striking characteri.stic of these curves is 
that, although the solid aluminum-silicon alloys are 
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Ai'cording to Hifhariis, the doiisily of silicon at 20 
(k“K- I ■ IN 2.42. The dcii.sity of aluniimini of the pucilv 
ii.sed in making llio.so alloy^ i.s ahoiil 2.70.') 

The di'ii.sity enrve (jf the allots, calculated on the 
basis of such a lineac relation between the specific 
voluttie.H, i.s represented by the solid line in Fipc I. 
The specimens cast in yrraphite, and Inivinp' presumably 
the lowest porosity, are closely grouped alolitr tills 
graph. The densities of the sand-cant s|ieciniens con¬ 
taining appro.viinately 2 ami 4 iiep cent silicon were very 
much lower than this curve, and even aftei- remelting 
and casting in graphite wei’e still below the inirve. The 
question arises as to whether the large variations in 
density observed with alloys of pi'aclicall.\ th<' same 
composition are caused by structural changes or are 
merely the result of variations in porosil\. The density 
of the s.anqiles modified by the aditilioii of a very small 
amount of alkali metal is slightly lowered. However, the 
lowest densities are not characteristic of the greatest 
grain refinement. The lowest densities are observed in 
the .sand-cast sitetimens, whereas the greatest grain 
relinemenl is secured in the modilied alloys chill cast. 
This would .seem to indicate laige variations in "poros¬ 
ity” of some kind. However, practical experience has 
demonsirateil that aliimimim-siliioii alloys are unusual 
in their lack of permeability to liquids so that |)ore 
spaces if present must lie isolated and small. 

Frilley" has recorded a series of measurements on 
the density of the aluminum-silicon alloys. His data on 
the 10 and 20 per cent silicon alloys are about fi per cent 
lower than the values given in the present paper. The 
reasons for Ihe.se low results are not apparent. 

Density ok Solid Aluminum-Siluyin Ali.oys at 
Higher Temperatiires 

In order to complete the density curves up to the 
melting point, the densities of two representative nor¬ 
mal alloys were determined at temperatures of 200 deg. 
G. and 5(111 deg. G. These determinations also permitted 
an approximate calculation of the expansivity. Density 
at the lower temperature wa.s determined by weighing 
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the sample in air and when immerseil in Crisco at a 
temperature of 200 deg. G. The density of the Grisco 
was determined at the same lime as the weighing of 
the alloy by means of a platinum cylinder who.se volume 
was accurately known. 

A slow change in composition of the Grisco at this 
temperature made it difficult to .secui'e an accuracy 
greater than 0.2 per cent. A new sample of Cri.sco was 
used for each series of measurements, and its density 
was checked by repeated weighings of the platinum 
cylinder. 

Weighings at 562 deg. G. were made in a fused mix- 
tur(> of lithium and potassium sul[ihates. According pi 
Nacken, quoted in Landolt Bornslein Tabellen, there is 
a eutectic mixture of these two salts which freezes at 
525 cleg. G. and contains 20 mol per cent of potassium 
suliihate. I used a mixture containiiig about 25 weight 
per cent of potassium sulphate, and found it quite satis¬ 
factory. although the freezing point of the salt (about 
540 deg. G.) and the melting point of the aluminum- 
silicon eutectic (577 deg. G.) gave only a very small 
temperature range to work in, anil made the measure¬ 
ments ledious and ditficult 

Den.sity ok Liquid Ali'Miniim-Silhon Alloys 

The graphite densimeter was used for determining 
the density of the liquid alloys. The density of rela¬ 
tively pure aluminum is knowui from the previous meas¬ 
urements referred to, and the effix-t of the addition of 
6 and 12 per cent silicon was observed i,/the pre.sent 
series. Kesults are given in Table III. 

These alloys were all normal alloys. The modified 
alloys, strictly speaking, exist only in the solid state, 
because the modification is a structural change taking 
place during the crystallization of the liquid. A liquid 
alloy with alkali metal added has only the potential 
properly of becoming a modified alloy. 
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A graph of these results indicates the expansion of 
the liquid alloy to be practically linear from the melting 
point to at least 1,000 deg. C., and the greatest devia¬ 
tion from a straight line fitted to the data is less than 
0.1 per cent. In Table IV are given convenient values 
for these alloys as taken from the plotted graphs. Fig. 
2 shows the freezing points of the aluminum-silicon 
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it freezes over a considerable range of temperature. 
Examination of ingots cast from 7.8 and ll.G per cent 
silicon alloys showed that the 7.8 per cent alloy, which 
has a freezing range of G08 to 577 deg. G., showed the 
rounded edge.s and small piped cavity characteristic of 
the 8 per cent aluminum-copper alloy. The eutectic 
silicon alloy, however, had a more pronounced pipe than 
the 7.8 per cent alloy, even though its crystallization 
shrinkage was less. Thi.s dilTerence in appearance i.s 
illustrated by Fig. 5. A 10 per cent silicon alloy might 
therefore be expected to have somewhat bettim casting 
qualities than a 12 i)er cent alloy. 

The liability to segregation will probably be lower in 
the silicon alloys than in the copper alloy, because the 
densities of solid and liquid during freezing are very 
much closer together than in the case of the copi)cr 
alloy. Some estimates on the 8 per ciuit .silicon alloy 
showed that the densities of .solid and li(iuid in e()uilib- 
rium during freezing never differed by more than 5 
per cent. 

Ethylene Glycol: Its Uses 
and Properties 

Some Interesting Fields of Usefulness for a Distinctly 
New and Unusual Solvent, Reagent and I’reservativc 

By G. 0. th!RMK, ,1K., AND G. t). YOUNU 
I'aulntlt A. 11111)11 t'I h'iiiiguI s <’ill |i()u;i 1 ion 

I T is a jxiinl of interest thal (he organic chemical 
compounds which have had the greatest individual 
value to the chemical industries, as well as to the jniblic. 
at large, have been those classified chemically as mem¬ 
bers of (he alcohol .series. In particular ethyl alcohol, 
in its legitimate uses, and glycerine have found count¬ 
less apiilications and are almost indispensable to the 
requiiements of everyday life. 'I'o the rather limited 
number of sucli commonly available compounds there 
has been added, through recent commercial develop¬ 
ments, the substance ethylene glycol, a solvent, reagent 
and pre.servative of unusual properties. 

Ethylene glycol i,s a pure chemical .substance, cor¬ 
responding to the formula C,H,(01I).,. It is a ditiydric 
alcohol, of composition intermediate between that of 
glycerine and ethyl alcohol, and possesse.s valuable prop- 
ertie.s of both these important chemicals, as well as 
characteristic properties of its own. The pure ethylene 
glycol on the market is a water-white liiiuid (sp.gr., 
I.IIG), without odor, pos.se.ssing a pleasantly sweet taste. 
It i.s non-volatile (b.p., 198 deg. C.) at ordinary tem¬ 
peratures, and on exposure to the air it doc.- not evap¬ 
orate, but attracts moisture, thus giving it valuable 
moi.slening properties. It has a low freezing point, and 
furthermore serves well to lower the freezing point of 
water solutions; in moderate concentration.s, it prevents 
freezing below' the coldest winter temperatures. 

As a solvent, ’ethylene glycol has many of the char- 
acteri.stic.s pf ethyl alcohol and i.s an efficient solvent 
for many clasi.ses of compounds, such as e.stcrs, medica¬ 
ments, resins, flavors and dye.s. It is, of cour.se, mis¬ 
cible with water in all proportions and also with ethyl 
alcohol and many other organic solvents. It has none 
of the intoxicating properties of cthvl alcohol; indeed, 
it appears to be quite harmless when taken internally, 
even in large amounts. 

In view of the large uses for ethylene glycol which 
are possible in the foodstuff and pharmaceutical flelde, 
research has been carried out to establish definitely its 


phy.siological action' as well as the bactericidal effects 
expected from its similarity to ethyl alcohol. Ethylene 
glycol has been demonstrated to be inno<;uoua on the 
animal economy. Do.se.s of considerable magnitude, con¬ 
tinued for many weeks, produced no outward manifesta¬ 
tion on te.st animals (ralibits). On auSopsy, these 
aninuil.s showed no abnormal reactions or changes. 
From the rosult.s obtained it is apparent that this sub- 
.stance can be used without apprehen.sion in the 
compounding of products for internal consumption. 

In test.s run in parallel with ethyl alcohol and glyc¬ 
erine, ethylene glycol has been shown to have marked 
pi'eservative properties against standard cultures of 
bacteria. Ethylene glycol showed .some inhibition at 
a 10 |ier cent coiwentration and was completely disinfect¬ 
ant at 20 per cent eoncentration. In these tests ethyl¬ 
ene glycol showed a. close approach to the bactericidal 
power of ethyl alcohol and to double that of glycerine. 

In a commercial sense, cThylene glycol is so new to 
till' chemical industries that the full number of its uses 
has not been standardized. New applications arc Ircing 
made continuously with good success, showing that in 
time it will take its place as a standard material in the 
same industrial class with ethyl alcohol and glycerine, 
not as a substitute, but as a pure material with 
irreplaceable properties of its own. 

U.SK.S IN h'OOD.S AND MEDK'INKS 

Elbvleiie gylcol is a liigb-graile solvent and preserva¬ 
tive for use in the manufacture of concentrated fruit 
tlavors, fountain supidies and flavoring extracts. It 
also has much to recommend it as an ingredient in the 
conqsiunding of food pastes, canned goods, ketchups, 
mincemeats, salad dressings and other commodities of 
like consistency. Flavoring extracts with glycol as the 
vehicle are considerably brighter in appearance, with 
less tendency toward turbidity, than similar products 
in which glycerine is u.sed. 

In the drug and medicine held ethylene glycol will be 
found to be a valuable solvent and preservative in liquid 
products wherein it is the desire to reduce or entirely 
eliminate ethyl alcohol. Its properties make it a much 
more desirable substance than glycerine, the preserva¬ 
tive action of which is not uniform. Being much less 
viscous than glycerine, ethylene glycol alters but 
slightly the original character and consistency of the 
product, which thus retains the same appearance as 
w'hen ethyl alcohol is used as the solvent and pre¬ 
servative. In many cases, too, the lower volatility of 
ethylene glycol makes it preferable to ethyl alcohol in 
compounding preparations which are apt to suffer from 
drying out due to loss of the alcohol. Toilet prepara¬ 
tions and cosmetics which have combined antiseptic and 
emollient properties, such as facial creams, may also 
use glycol with success. 

U.sEFUL Moistening and Anti-Freezing 
Properties 

The combined preservatwe and moistening charac¬ 
teristics of ethylene glycol recommend it for a wide 
number of u.ses, including the manufacture of many 
cosmetics, the preparation of anatomical and biological 
siiecimens, the treatment of skins and furs by the 
taxidermist, the moistening of tobacco and similar 
instances where a non-volatile material free from 

‘The dlscuselen of the phyeloloslcal fletion of ethylene glycot In 
this paper has been taken from a private communication from 
H. Puller, which will be puhllaheU In full detail at a later dat^ 



170 


CHEMICAL AND METALLURGICAL ENGINEERING 


Vol. 28, No. 4 


injurious action or unpleasant taste or odor is required. 
For moistening smoking tobacco, especially, ethylene 
glycol pos.sesses a distinct advantage in that no sharp, 
disagreeable products are formed upon burning, as is 
the case with a number of the moistening agents now 
used. * 

To the textile and leather industries ethylene glycol 
offers possibilities as an aid in the linishing and dyeing 
of fabrics and as a means of preserving the suppleness 
and flexibility of leathi'r during jinKessing, 

The advantageous free/.ing-poinl di'pression which 
ethylene glyi'ol shows in water solution again makes it 
valuable for use in preparation of extracts, medicines 
and toilet preparations and for industi ial purposes such 
as lowering the freezing point of cooling water in auto¬ 
mobiles and airplane radiators, exiiosed dashpots, gages, 
etc. In this latter connection, gl'col solutions of differ¬ 
ent concentrations have lie,en found to lernain fluid at 
the following temperatures; 

('CMC, MOiltiCII .s.o, l.miii ,,t , 
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As in the cases where denatured aliohol, glycerine or 
other anti-freezing mixtures are used, water solutions 
of ethylene glycol freeze over a range of several degrees 
as the temperature drops. ('onqiletc solidilicat ion. 
which results in damage to the radialoi or water jacket, 
does not wciir until a teniperatiire considerably lower 
than that given in the above table i-- reached. Anti- 
freezing mixtures coni|)osed of ethylene glycol are not 
so volatile as alcohol solutions and do not lose their 
concentration through evaiioration, nor do they po.ssess 
the di.sagreeable odor characteristic of some denatured 
alcohol used toda.i. As compared with gl>eerine or 
glucose, there is a much greater freezing point depres¬ 
sion per weight of gl.icol used, and less tendency to 
become gummy or to caramelize i{ecau.se ethylene 
gl.vcol is not an electrolyte and is perfectly neutral, 
there is no corrosion of aii.i parts, i veii where copper, 
brass or aluminum are in contact with iron or with 
one another. Then, too, in effective concentration there 
is no action on rubber connections. 

Kthylene glycol, on account of its low freezing point 
and lubricating properties, nia.\ also lie used in gas 
meters and ice machines and where the use of a petro¬ 
leum oil lubricant is undesirable. 

PO.SSIBILITIES AS A FvKAGENT AND liAW .VIaTERIAI. 

As a technical reagent ethylene glycol ha.s already 
found valuable application abroad in the preparation of 
explosives. Kthylene glycol dinitratc is in some ways 
superior to nitroglycerine in the manufacture of 
dynamite, being le.ss sensitive to shock, having greater 
force in explosion, and, what is most important, con¬ 
stituting a necessary part of a dynamite, not subject to 
freezing, even in the coldest weather. 

Another glycol derivative, glycol diacetate, has been 
found to be a cellulose ester solvent, comparable with 
the widely used amyl and butyl acetates. It has the 
great advantage that it is practically odorless; fur¬ 
thermore, it has a higher boiling point (186 deg. C.), 
which permits the same effect with less material in 
prepared cellulose solutions. The solvent properties 
of glycol diacetate towai'd organic compotodk and dyes 
suggest also applications similar to those of the glyceryl 
acetates which are used so frequently in the printing 


and dyeing of cotton and as solvents in the coloring of 
pyroxylin plastics. 

The commercial production of ethylene glycol comes 
at a time when the American chemical industry is 
asserting itself strongly in world competition after the 
removal of the direct effects of the war. In Europe 
ethylene glycol is already finding ever-increasing fields 
of usefulness. Consequently an American .source of 
this material will no doubt be of value to many of our 
industries and will assist in keeping thorn in the 
forefront. 

\, u 1 Mik |•|l,^ 


Manufacture of Varnishes in 1921 

Reports made to the Bureau of the Census show a 
decrease in the volume of business done 1).\ the establish- 
meiils engaged primarily in the manufacture of var¬ 
nishes, ,|a|iar.s and lacquers during the ,vear 1921 as 
comjiared with 1919. The total value of products re¬ 
ported for 1921 amounted to $71,229,000, compared 
with !);«:!,0:!2,000 for 1919, a decrease of M.8 per cent. 
Of the 222 establishments reporled for 1921, dH were 
located in New York, in Illinois, .'!0 in New .lersey, 
28 in Ohio, 17 in Pennsylvania, 12 in Mi.ssouri, 11 in 
Massacliiisetls, 8 each in Indiana and Michigan, 6 in 
(lalifornia, !i in Kentucky, 1 in Connecticut, I! each in 
Maryland and Minnesota, 2 each in Maine, Oregon, 
Rhode Island and Virginia and 1 in Wisconsin. 

The de( reasc in the value of iiroducts has been ac- 
comfiaiiied by decreases in the cost of materials used, 
and in the amount paid to sal'iried emn'ovees; but the 
leturns show an increase in the average number of 
wage earners enqiloyed ;ind in the amount of wages 
paid. In May, the month of maximum employment, 
4,.'t9t> wage earners were reporled; and in February, 
the inonlh of minimum employment. 2,954 the mini¬ 
mum representing 89.9 per cent of the maximum. The 
average number of wage earners employed during the 
,\eur was 4,1.'18 as compared wi'h 4,022 in 1919, A classi¬ 
fication of the wage earners with reference to the prevail¬ 
ing hours of labor in the establishmeiits in which em¬ 
ployed shows that for 2,411, or 58.2 per cent of the total 
(average) number, the hours lau- week were between 
48 and ,54; for 618. or 14.9 per cent, they wc-.ei 48 
per week; and for 777, or 18.8 per cent, they vsehe less 
than 48 jier week; only 232, or 8 per lent. were reported 
by establishments in which the prevailing hours of labor 
I'.er week were 54 or moi'c. 

The statistics for 1921 and 1919 are summari'zed in 
the following statement; the figures for 1921 are pre¬ 
liminary and subject to such change and correction as 
may be found neces."ary from a further examination of 
the original reports. 
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The Low-Temperature Carbonization of Coal 

IV—Improved Type of Primary Retort for Low-Tem¬ 
perature Carbonization and Results Obtained Therewith 

By Harry A. Curtis and Wautkji J. Gei.dard 


I N ONE of the previous papers' of this series the 
authors described the various commercial-size retorts 
for low-temperature carbonization which w’ere Imilt 
and tested at Irvington, N. J., up to the time when the 
(tiinchfield plant was put into operation. The develop¬ 
ment work at Irvington was continued, however, for a 
little more than a year after the Clinchficld plant was 
started. During this time the most noteworthy large- 
scale development at Irvington consisted in thi‘ con¬ 
struction and testing of a modification of the ClinchfiekI 
lype of retort. This latest retort, known in the com- 
pan.v's records as Retort No. 25, is shown in Figs. I 
and 2. It differed in a number of ways from the Clinch- 
field type, the most important modifications being as 
follows: 

II. readily removable cast iron top on the retort in 
place of the complete carborundum iiiufTIc used at 
('hnchfield. 

Ii. A regeneral ive type of heating m |iliico of the recu¬ 
perative type. 

r. The discharge screws ])iuced just below level of 
retort floor at discharge end instead of at bottom of a 
vertical chute several feet long. 

d. Provisions for greater agitation of the coal during 
1 arhonization, through increasing the nuniher of pad¬ 
dles per shaft and through increasing the speed cd' 
lolation of the shafts. 

Aside from these nnijor difl'erences there were many 
iiiiiior ones, such as gearing the two paddle shafts to¬ 
gether; provisions for wider variations in speed of 
liaildle shafts; two pairs of liiseharge serews in place 
of one pair, etc. 

Retort No. 25 w'as designed by C. V, Melntyre with, 
ol course, the co-operation of various other members of 
the company’s technical staff. While iatec experience at 
Clinchtield has pointed out ways in which to improve 
Retort No. 25, this retort, nevertheless, represented a 
very di.stinct advance in the art of low-temperature 
carbonization. 

Coal Keep 

Coal to be carbonized was crushed to pa.ss a ?-in. 
screen, weighed, put through a drier and delivered as 
required to a feed serew hopper. Coal was fed to the 
retort by a 9-in. screw operated intermittently, the rate 
of feed being controlled by an electric ' Hasher” for 
varying the “'on” and “off” periods of the tterew. This 
method of feed control proved far inferior to the Clinch- 
field type, where the screws are run continuously, their 
speed being controlled by gear changes. 

Atirt'ATioN OF Coal in Retort 

The two* paddle shafts were made of steel pipe with 
the paddles held in place by two bolts per pair of paddles. 
Brovision was made for eighty paddles per shaft, more 
than twice the number used in the Clinchfield retorts. 
1 he paddle shafts carried 34-in. gears at the feed end of 
the retort, these gears meshing with each other, the left- 
hand gear being driven by a pinion. A train of gear 
changes on the pinion drive permitted rotation of pad¬ 
dle shafts at variowl speeds between 0.48 r.p.m. mlni- 
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mum and 19.55 r.p.m. maximum. A 25-hp. motor was 
used to drive the ptiddle shafts. 

While there wa.s wider range of possible paddle speeds, 
the whole mechanism for agitating the coal in Retort 
No. 25 must be considered as moehanieally inferior to 
the corresponding Clinchfield machinery. The idea of 
using steel or wrought-iron pipe for paddle shafts is 
lu'oliably a good one, since it is very much cheaper 
than the east-steel paddle shafts used at Clinchfield. In 
Retort No, 25, however, the hearings were poor and 
it was very difiicult to ge1«nt the stuffing boxes behind 
the larg-f gears. It would prohahly he better to put 
steel gudgeons in the ends of the pipe and carry the 
.shafts on heavy Iteariiigs a fool or so away from the 
reloii end castings. The t'nd thrust on the paddle shafts 
should be taken eare of at lh(> feed etui of the retort. 

The (luestion as to just how much iigitalion of the coal 
is tiesirable during uarlioiiiztttion has not boon clearly 
■settled. It was found, however, that the capacity of 
Retort No. 25 was very consideraltly decreased by re¬ 
moving half the paddles—i.e., using only the number of 
paddles adopted in the Clinchfield type of retort. Since 
the itaildle speed during this test was still nearly twenty 
time.s that useil at Clinchfield, it is very likely that the 
jigitatioii of the coal in the Clinchfield retorts is very 
far below the optimum for high caimcity of retort. 

Removable Top for Retort 

This repre.sented a very considerable improvement 
ill Retort No. 25 as compared with the Clinchfield re¬ 
torts. In the first place, the cost of the cast-iron top is 
much less than the cost of the carborundum which it 
replaces. Hut its big advantage lies in the fact that the 
time of shut-down retpiired to clean the carbon deposit 
from the retort wall is greatly reduced. At Clinch- 
field it requires a minimum of 12 days to cool a retort, 
clean it out and bring it hack into operation. The last 
time Retort No. 26 was cleaned out the total time of 
shut-down was 32 hours. When it is considered that a 
retort must he cleaned once every 60 to 90 days, it will 
he seen that the removable top is a great advantage. 
As a minor point the comfort of the workmen cleaning 
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the retdii may he nieiilioiifid. The mpii diiii'l tniiid 
how hot, it, iH uiulcrfool wtioii they have head room and 
plenty of air, hut they have to ))e_ driven to crawl into 
a hot retort through a manhole. 

IIUATiNc; System 

The, healinp sy.Hteni on Retort No. 25 wa.s nuadi .supe¬ 
rior to that n.sed on the Cliiudifielil retort.s. Aside from 
any increasi'd thermal e<‘oiiomy to be .secui'cd throiiph 
UHfe of a reneneralor type of furnace in place of a 
recuperator type, the mse (d' repener'alor.s on Retort 
No. 25 pave a cheaper furnace. The heipht of the 
Clinchfield retort above the fouiidallon.s is over 25 ft., 
while the heipht of Retort No. 25 was only 15 ft. The 
burners on the Clinchfield retort are located in a tun¬ 
nel underneath the retort, the llames impinpinp apainst 
the retort near the bottom, Tlie.se burners are trouble¬ 
some to operate and the burnerman cannot ub.serve the 
(lues without makinp a lonp clindi to the top of the 
retort. 

On Retort No. 25 the pas manifolds ran alonp either 
side of the retort with the flames iiassinp down the 
tlue.s and under the retort. The burnerman could at 
all limes watch the tlue.s Ihrouph peep holes, and this 
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aided very materially in pellirip pood temperature 
control. 

Discharge Mechanism 

In the Clinchfield type ol retort the carbon residue 
from the retort drops down a vertical chute about G ft. 
lonp, A pair of breaker arms at (tie bottom of the 
chute break up the larpor incces and a pair of over- 
lappinp screws carry the material out and force it up 
ovm- a dam which serves partly to seal the retort. 
1 Ids whole discharpe arranpemi'iit is a niectianical abom¬ 
ination, The chute serves as a .sort of chimney into the 
retort and the stackinp eflect of the hot pas therein 
draws air into the retort uiiles.s a relatively heavy pas 
pressuri' be carried in the retori. The sealinp arrange¬ 
ment at the end of the discharpe screws, known as 
a “Vesuvius” discharpe, throws a heavy load on the 
discharpe machinery and eauses the pear.s, pinions and 
.screw fliphts to wear out rapidly. II operated .so poorly 
that it was eventually abandoned at Clinchfield and the 
hot carbon residue permitted to fall directly from the 
serew'.s onto the conveyor belt. 

On retort No. 26 the discharge ehule and b.^aker 
arms were eliminated and the screws moved to a 
position ju.st below the floor level of the muffle. Two 
pairs of discharge screw.s were used in place of one 
pair. Unfortunately, the "Vesuvius” discharge at the 
outer end of the discharge .screws wa.s retained. Also 
there was no means provided for opening the inner 
end of the discharpe screw hou.sing to permit removal 
of tramp iron which occasionally gets into the retort 
with the coal and stalls the screws. 

While the discharge mechanism of Retort No. 25 rep¬ 
resents a considerable advance over the Clinchfield 
arrangement, it is believed that there i.; room for much 
improvement in this mechanism. 

Gas Offtake 

The gas offtake on Retort No. 25 was almost identi¬ 
cal with that on the Clinchfield type of retort. The 
offtake was at the top of the discharge end casting of 
the retort. The gas issuing here was passed up through 
a vertical scrubber standpipe to the foul gas main, with 
a liquor spray operating in the standpipe. The hand- 
operated scraper or reamer for the gas offtake as used 
at Clinchfield was somewhat modified by gearing it to a 
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hand-operated driving shaft, and a screw thread was 
cut on the stem of the scraper in order to advance il 
regularly into the offtake. This scraper worked satis¬ 
factorily on Retort No. 25, but a similar installation 
on the Clinchfield retorts failed completely. 

It is thought that the ga.s offtake and scrubber .stand¬ 
pipe could be much improved. There is consideral)le 
objection to spraying the foul gas Itetwccn the pressure 
governor (Taglial)uP at (linchfield; Smoot on Retort 
No. 25) and the retort, since the good effect of the 
governor is partly neutralized !)>■ the varying condj- 
tion.s of the spray in the .scrubber standpipe. 

Operation Data 


Retort No. 25 wa.s put under heat in .lanuary, 1!I2I. 
After about 3 weeks’ operation, lire desti'oyed nio.-'t of 
the li'vington plant. Repairs were completed by tin end 
of March ;ind several more lest runs made in April 
and May. 

It was found very easy to control the temperature 
on Retort No. 25. Seven thermocouples were located 
in the retort shell at various points, with one couple 
in the gas space at the feed end and one couple in the 
gas space at the discharge end of the retort. With 
a shell temperature of 1,350 to 1,-100 deg. F. (732 to 
760 deg. C.) the retort would readily handle 1,700 lb. 
of coal per hour, reducing the volatile from 35 per cent 
in the coal to Id per cent in the carbon residue dis¬ 
charged. Under the.se conditions the temperature in 
the gas space in the feed end of the retort was ap- 
pro.xiinately (KiO deg. F. and in the discharge end 1,035 
deg. F. The retort made approximately 2,650 cu.ft. of 
gas jier ton of coal carbonized, the gas having a calor- 
ibc value of over 1100 B.t.u. and often running a.s high 
as 1,000 B.t.u. (light oil va|iors not removed). The 
fuel gas consumption per ton of coal carbonized was 
approximately 2,250 cu.ft., or about 85 per cent of the 
gas generated. In battery formation, with better reg¬ 
ulation, the fuel gas consumption would no doubt be 
less. 

The tar made was a light, mobile tar of specific 
gravity about 1.07 at 60 deg. F., the yield being approx¬ 
imately 25 gal. of dry tar per ton of coal. 

The following data on one test run of 8 days illustrate 
the general character of the results obtained in all the 
tests: 


1 n.sfd. I'lllsburKh Trrniltiul coal (I’cmiB.vlvanlii) 161!.^, 


tons (ill > > 

Dry Hn.sl.'i 

('oinbiJBtiblo volfUile, per cent.UTi 3 

Fixed rurbon, per cent. . . 

A.'ih. per tent. . G .8 


TVilaJ ... . . 100 

Sulpliur, pi‘r I’lait . 1 73 

Nitrogen, nx.'i cciit ... 1,66 

Ut.u. J 3,1)25 

Coni dried to ii niol.sture of nbout 1 ft pur uunt bcft^rt' carbfinlzed 

2. Rate of fo«>d, av(‘rapo 1,691 lb. pi i’ hour. 

3. Retort pIh'II temperature, averai;c 1.31)2 doK F 
Temperature in fjas at feed end, averaj^e. 6D) dcp. F’. 
Temperature In ros at di.HeijarRD ond. uveraRe, 1,058 tP-R F 

i (.laa made per loti dry coal carbonized, cu ft.2,660 

AvornRe 13 l.ui . 8ftft 

HiRhoflt average R t u. for any ‘2i hr. . ... .l.Oln 

5 F'uel pa^ used, c.u.fl per ton coal carbonized.2 406 

6. T)ry tar per ton of coal, gal.24.8 

Spi'ciflr gravity of drv tar at 60 deg F . 1.0783 

Diatillatlon of tar; (Sample 2/9/21 to 2/12/21). 


Pracllnn 
0*170“ C 
17fl-230‘ (' 
230-270“ 
270-300* C 
300-310“ C. 
ntch . .. 


I’er Cunt 

.Sc.Kr. of 

J'i‘r (^unl 
Tiif AuldH 

by Volurnu 

FrHftion 

In I'’!auUon 

. . 2 77 

0 8 42.3 

21 

. ..13.88 

0.9235 

36 

. .13 to 

0 9828 

47 

_ 

1.0(471 

38 

... 5 49 

1 0193 

37 

_54.25 (M.r. l75.3deff.F.) 


7. Carbon renlAup. eaUtnated yield. pOT eent..<-..v.fi3.7 

Can\!^UHtible In dry aeml-Carbocal, per cent... 14-02 


The foregoing results are remarkably good for a com¬ 


mercial-size retort. Unfortunately, experimental work 
at the Irvington plant was discontinued in the spring 
of 1921. It is planned, however, to reliuild Retort No. 26 
eventually, and set it up with the improvements which 
have been developed during the past year. A teat based 
on .several moiit hs' continuous operation canllien be made. 


The New Idea in Trade Association 

Kquipment As.sociation Differs Kssentially From Sin¬ 
gle-Commodity Group in That Its Major 
Interest Lies With Equipment Users 

By Rohert.s Everett 

St'iiroii.,. t'ii. riinMl l■;(|1llpll^•nI As..,, ).ili,,n 

} T()R 50 years there have bei'ii trade as.sociations in 
the United States-—one or t\s’o maiiiifaelurers’ asso¬ 
ciations ari' ol that age. Siitice sliortly before the war, 
and with the increase most of course during the war, 
liiere have come into exislmice alioiil 5,000 American 
organizations classiticd a.s trade and industrial or allied 
associations until, a.s an article in a New York news- 
liaper recently said: 

liulustry has Ikk'II wittily ciiin|iarc(l In the medical 
prnfessKiii ami to tholalinr unions, .lust as a consulting 
specialist will exaniiin- a patient as far down as the 
fourth Vertebra hut no further, and a ))ipe fitter will 
lit a jnpe hut not perform the next opi'ration, so even 
oltscLirely .small proei'sses or ttiaiuifacluriiig groups in 
imlu.stry are limiting themselves In organizations for 
eomhined self and pulilic interest. 

These associations, almost without- exception, are 
composed of manufacturers of a single product—for 
example, machine tools, lumber, coal or bread. 

The trade association motive and its distinguishing 
method, as represented by and expres.sed in these single- 
commodity organizations, have lieeii and are quite ob¬ 
vious. The motive has lieen Hellish—thi‘ promotion of 
the internal welfare of member companies or of the 
entire industry of which they are members; and the 
method, the promotion of those companies’ common prod¬ 
uct as against some competitive product, the obtaining 
of legislative advantages for themselves as a group, the 
development of co.st-accountiiig methods for their more 
intelligent common action, cte. 

Searching for the Common Interest 

In the last few years, however, a new idea in trade 
association has found expression. Its origin may be 
discovered in the equipment fields of a few important 
industries, and the idea itself is a reflection of an 
inherent relationship between industrial equipment of 
any sort and the field or fields in which such equipment 
is used. This new idea has expressed itself in motives 
no less selfish than those of the older, more numerous 
type of trade association; but in its method is its 
novelty. 

Equipment companies, except they are manufacturers 
of a single item of equipm^t—for instance, spark plugs 
for the automobile industry, or ovens for tl^baking 
industry, or tanks for chemically baseij ikid^stries— 
have not among themselves the same things in common 
as have the manufacturers who,-in single industry, 
enyiloy the diversified machinery, apparatus and sup¬ 
plies WhMK'iR representative group of their equipmqgat 
compapies .-iiUroduce, Automobile naraufactUre^ i or 
Wholesale Mfliers, or dye prodiicers, have identic^ pbb- 
lems in their separate industries, identical interests 
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throughout the whole ranjfe of their businesses, because 
the product which they make is common to them all. 
But what of the companies which produce the manifold 
equipment that these manufacturers in sinKlc industries 
employ ? 

Their int(;rests, their probleni.s, their I’onstant con¬ 
cern are not so common. Even in mamifacturiny, for 
instance, their problems are not universally alike, for 
one class of equipment may be based on iron or steel, 
another on non-ferrous metal, another on wood, another 
on paper; one may depend on mechanical equipment, 
another on human craftsmanship; une on plant, another 
on science. But how about distribution? Only loosely 
are the selling intere.sts of e(jui|iineii1 manufacturers 
the same. One may distribute hi.s prodtiid by rciris- 
tered parcels (lost; another may reinnrc a flat car to 
move a sinirle item. Then is it cost accounting? No, 
for costs and cost-findini; method,^ vJiry with the variety 
of equipment. Legislation* One equipment producer 
may depend for his raw material upon a foreijrii coun¬ 
try and is therefore interested in a low tariff; another 
may require protection to make money. In one associa¬ 
tion succe.ssfully embodying the new idea in trade a.sso- 
ciations today are members whose “plant” consists of 
a laboratory, a slenoirrapher and a shipping clerk, and 
other memtsTs whose capitalization runs to $20,0(10,000 
and whose factories and oliices dot the entire country. 

The New Idea 

Obviously, an entire Krou|i of equ'pment nianufac- 

turer.s.or to put it another wa> the manufacturers of 

the entire raiiKe of ecpiipmint essential to the life of 
any sinyle industry—have just one broad thiny in com¬ 
mon; Their direct iiitererf ni that indimfrii or jirou.]) 
Ilf allied iiidiiKlneii irhieh iin thin njiiijimeiit. 

So the new idea in trade association.s—an idea beiny 
successfully exemplified today - comes dow'ii to this: 
To perfect an oryanization based on common interest 
not in the promotion of a product common to a yroup 
of companies, hut in promotion of a yis'up of altoyether 
external industries which bear the relation to the mem¬ 
bers (d' the oryanization of biiyei' to seller. The eqiiip- 
metit manufacturer finds himself directly, abruptly and 
ine.scapably affected by the piosiierity or poverty, the 
proyresaivenesa or inertia, the optimism or discoiiraye- 
ment of the industries which use his varied but essen¬ 
tial products. 

The new idea in trade associations reveals itself in 
equipment oryanization, as has been said, in method. 
An equipment association, just as naturally and ob¬ 
viously as does a sinyle-conimodity association, seeks 
primarily the protection of its members' business inter¬ 
ests and those interests’ advancement. Rut to find this 
it must survey the field of the users of the products 
which its members make; it must not merely “work for 
the buyer us well as for the seller.” it must “work for 
the buyer liecause therein only can it work for the 
seller.” To protect its interests aiul to increase them, 
it must .safeyuard its relatjjuiships already established 
with the buyer, and then advance that buyer’s business 
so that^the scope of such relationships may likewise 
widen. 

The new idea in trade as.sociations, then, brinys the 
equipment group whose products are at the manufactur¬ 
ing base of an industry or an allied yroup of industries 
into the organized democracy of modern industry with 
a fundamental basis and purpo.se of constructive good 
will toward the industries which it supplies. It enlists 


the equipment group in the active, progressive develop¬ 
ment of the direct markets to which its equipment goes. 
It makes the equipment man an active agent in the de¬ 
velopment of his customer.s’ and his pro.spective custo¬ 
mers’ affairs. 

Activities of the EquiPMENT A.ssociation 

What are some of the logical activities of an equip¬ 
ment association? One is market expansion, another 
is educational market cultivation. Included in the first 
class is such co-operative work as the Chemical Equip¬ 
ment A.ssociation is now undertaking with the govern¬ 
ment in relation to export markets. Included in it is 
such clearing to its membership of domestic market 
information as the Chemical Equipment Association is 
now performing. Many other phases of market expan¬ 
sion arc [lossible, even reaching to the public as a whole, 
if necessary. 

In the second class may be included all activitie.s 
which begin or end with a co-operative .study of a par¬ 
ticular industry’s methods of manufacture, its u.se of 
equipment, the iios.sibilities of adapting equipment used 
successfully in one industry to the more economical per¬ 
formance of an allied industry’s manufacture, or ac¬ 
cordingly, activities that result in better education in 
(he use ol equipment. Again using the Chemical Equip¬ 
ment Association as an example, one of its purposes is 
to ’’collect and di.s.seminatc information as to design, 
raw material and construction,” obviously an activity 
which calls for co-operation with the industries using 
the equipment in establishing the most effective de¬ 
signs, construction and raw material po.ssible. Another 
purpo.se of the Chemical Equipment Association, as still 
another example, is to “promote a better knowledge of 
conditions controlling the industry’s development”-- 
surely calling for the highest form •f con.structive co¬ 
operation with the manufacturing industries using 
chemical equipment. 

Roth of these classes of activity—market expansion 
and what is here termed as a very inclusive phrase, 
educational market cultivation are iiremised on the 
user’s needs. They both lead back to palpable, substan¬ 
tial benefits to the equipment group, but only through 
the latter’s having actually engaged itself with the wel¬ 
fare and the needs of the user. 

Research work and standardization work ,^re twe 
more logical activities of an equipment group. The 
Chemical Equipment Association, for instance, has as 
one of its purposes the standardization of trade phrases. 
Both these activities imply initial and constant con¬ 
sideration of the user’s needs. 

BusiNf>is Ethics 

Perhaps most important of all its natural aytivtties 
is the prevention of trade abuses. One successful equip¬ 
ment as.sociation has gone .so far as to establish a code 
of commercial practice which practical'y affords finan¬ 
cial redress to the holders of equipment purchased 
through misrepresentation. It is true that such a de¬ 
fining of the honorable and the dishonorable in business 
affords a iirotection against unscrupulous action to the 
equipment manufacturer also. But that it protects hire 
as well, in a manner otherwise probably impossible, does 
not les.sen the fact that such activity by the equipment 
association foremost and signally protects the user. 

Publicity—not merely for equipment manufacturers 
but constructively for the industries which use, equip¬ 
ment—the general encouragement of Jiigh standards ir 



Janmri 24, 1923 


CHEMICAL AND METALLUBGICAL ENOINBEUNG 


176 


the allied using industries, legislative action when such 
action supports the interests of a using industry—these 
and still others that can be instanced are logical activi¬ 
ties of an equipment association. 

Constructive Influence Exerted 

In a few industries which have been fortunate enough 
to develop trade as.swiations at their supply and equip¬ 
ment ends, these associations have won a rapid esteem 
for the constructive influence they have exerted. An 
authoritative report to one industry in which such an 
equipment association exists, an industry in which cer¬ 
tain unfortunate conditions prevailed at its inception, 
has cited that the as.sociation “in two short years has 
done very much to change the general conception of the 
industry from that of something undignified to some¬ 
thing dignified, important and progressive.” In another 
very important industry, the activities of an equipment 
association through certain standardization work and 
the adoption of certain general policies of relationshiji 
toward the usipg industry have automatically saved the 
latter amounts perhaps incalculable over a numlier of 
years. 

Association Advantages 

Nor is it to be concluded, simply because in its method 
the nature of equipment forces the employment of a 
new idea, that an equipment as.sociation proves negli¬ 
gent in its results to its own members. In return for 
its constructive interest in the industries which its 
members supply, those memliers attract an invaluable 
good will, an identification that goes beyond the merely 
commercial. Their association automatically becomes a 
receiving station of invaluable trade news, of business 
to be placed, of activities pending, that is cleared to 
them for immediate and confidential use. Their com¬ 
mittees’ findings in investigations of trade matters, 
their officers' contact with government officials and 
agencies, give its members inevitably informational as- 
.sets and a prestige of position that brings directly 
traceable returns. 

It has already been demonstrated in a number of fields 
that the industries using equipment have themselves 
expanded appreciably through the activities of the 
equipment trade a.ssociation. In such expan.sion, it is 
only natural that the informational assets and the pres¬ 
tige of position which the members of an eijuipment 
organization enjoy give them some advantage in sharing 
in this new equipment busine.ss. 

.\|‘W Vnj’k 

Manufacture of Cordage and Twine, 1921 

The Department of Commerce announces that re¬ 
ports made to the Bureau of the Census show a de¬ 
crease in the activities of the establishments engaged 
primarily in the manufacture of cordage and twine dur¬ 
ing the year 1961 as compared with 1919. The total 
va'ue of products reported amounted to $74,712,000 in 
1921, and to $133,366,000 in 1919, a decrease of 44 per 
cent. 

In addition, rope, cordage and twine to the value 
of $3,473,000 in 1921 and $9,163,000 in 1919 were re¬ 
ported by manufacturers whose chief products were 
jute and linen goods. Also, cordage and twine valued at 
$8,958,000 were reported in 1919 by cotton mills and 
establiahfnents in other industries; corresponding fig¬ 
ures for 1921 are not available at this time. 



Cancellation Provision Renders Contract Covering 
Purchase and Sale of Iron and Steel 
Bars Unenforceable 


A little provision crept into an important contract 
between the Northwestern Bridge S; Iron Co. and the 
Interstate Iron & Steel Co. which the United States 
Circuit Court of Appeals has held to make the contract 
iiiieiiforceable, and the U. S. Supreme Court upholds 
thi.s court by denying to the plaintiff a writ of cer¬ 
tiorari bringing up the case for further consideration. 

I 278 Federal, 51.) 

The Northwestern Bridgi* & Iron Co. of Milwaukee 
was a fabricator and erector of structural iron and steel 
and the Interstate Iron & .Steel Co. wa.s a manufacturer 
of iron and steel, with rolling mills at Marion, Ohio, 
East Chicago, Ind,, and South Chicago, 111. In March, 
1917, they entered into two agreements, one respecting 
iron bars and the other steel bar.s. Both agreements 
were on the regular pi'inted sales contract form of the 
seller steel company. 

The Northwestern Bridge & Iron Co. brought suit on 
the two agreements for damages for breach by the 
steel company for failure to manufacture and deliver 
200 tons of iron bars and 200 tons of steel bars, less 
a small amount of each shipped. Before the trial court 
it obtained a judgment for $35,259.37 damages against 
the steel company. 


Clause Which Rendered Contkact.s Unenforceable 

On the appeal the judgment was assailed upon var¬ 
ious grounds, but the one which goes to the root of 
action is the contention that the contracts are not en¬ 
forceable becau.se of the clau.se in the contract reading: 

"It is understood that if the tonnages are not speci¬ 
fied as called for in this contract they shall be automat¬ 
ically cancelled.’’ 


Similar Cases Cited 

111 the suit the manufacturing seller set up that this 
provision left it entirely optional with the buyer to take 
or not to take any or all of the tonnage, and, no con¬ 
sideration appearing for the agreements to sell, neither 
party became obligated by the contracts. On this 
question a number of decided cases were cited and the 
Court of Appeals found that contract.^ with provisions 
more or less similar, but involving substantially the 
same principle, have lieen held to be unenforceable. 
In American Cotton Oil vs Kirk, 15 C. C. A., 640 the 
memorandum of sale of 10,000 bbl. of oil provided “de¬ 
liveries to be made per week as Kirk & Co. [buyers] 
desire.” Passing on the validity of this contract, the 
court .said: , 

“Suppo.se Kirk & Co. had not desired and had not 
ordered any such ijuantities as would require 1Q<) years 
to complete the delivery—is there any way open to the 
defendant to put plaintiffs in default? We think not, 
and that there is no mutuality of promises for the sale 
of a definite or ascertainable quantity of oil.” 

In Oakland Motor Car Co. vs. Indiana Auto Co., 201 
Federal, 499, the agreement was for sale of automo- 
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biles wherein there were provisions that no order shall 
be bindiiiK unless accepted liy the manufacturer at 
least 30 days prior to date of delivery, and for cancella¬ 
tion by either party for just cause. There was no 
Huestion, says the court, that the [irovision for can¬ 
cellation abme would have rendered the i out rad unen¬ 
forceable, Hut it was contendeil that the i|Ualiiicatioii 
“for just cause" saved the contract from the operatioi 
of the rule. The court held that the addition of those 
words did not e.xempt the contract from the aiiplication 
of the rule reijuirinp: the mutuality of obligation as a 
necessary element lif a Imidinp contract for future sale 
and delivery. 

A iirovision in a conlract of sale rei|iiirintr the buyer 
to make iieriodical speeilieatioii.s of his refi ill cements of 
products of substantially eipial (|iianlilies is not a mere 
formality to be observed or not, but a material iirovision, 
and the parlies will be held to its observance, especialli 
where the seller is a maniTfactiirer and the articles are 
of various dimensions, which the inaiuifadiirer cannot 
know until the buyer specilies Ituni. 

WlIKKK I’lilNTEi) AND WltlTII-.N ritOVl.SIIIN.S AliK 
iNttONSiSTENT, Latter I’ltKVAii. 

Apain, the court says, every part ol a written instru¬ 
ment should be piven effect so Hir as possible. Ifut it 
was iirped that in the printed form of the contract 
there is recited a sale and purchase of the iron and 
steel bars, and therefore in order to pive effect to this 
part of the contracts they should be held to be sales 
rather than options to imrchase The rule of law is 
that wheie there is irreconcilable difference betw'een 
formal printed portions of an instrument and other 
parts of it which are written in the latter will prevail. 
If the eflVi'l of this special clause is lo make it optional 
with the buyer whether he will take any of this ton- 
nupe, this is inconsistent with the recited sale and 
jiurchase, and the siiecial clause would prevail. The 
words “buy” and “sell” exiiress a conclusion, and if the 
thinps actually apreed upon fall short of makinp a 
contract of purchase and sale, then no such contract is 
cfTected, Now from the contract it appears that these 
parties were dealinp with somethinp which had no 
existence and could therefore not be the subject of a 
present sale, but the subject matter of the contract had 
first to be manufactured after the buyer made timely 
requisition therefor as in the contract provided. 

Buyer Did Not SrEciFY Tonnages 

For over 3 months after the contrnct,“ were executed 
the buyer did not see fit to make any specifications what¬ 
ever, althouph the contract provided for substantially 
equal monthly tonnapes durinp the contract period. The 
buyer had every reason to believe that the special pro¬ 
vision for automatic cancellation operated to cancel each 
month's tonnape, where no s))pcification was piven. The 
court says it surely could not expect to wait until the 
end of the conlract period, and then, if deemed advan- 
tapeous, order out the entjre 400 tons. 

And the provision that if the tonnapes were not spe¬ 
cified *is called for therein, they should be automatically 
canceled was not a mere iirovision for the protection 
of the seller, to be exercised by it or not at its option, 
especially where another part of the contract provided 
for cancellation by the seller at its option in case of 
delay in payment. 

Neither did the seller steel company waive its right 
to set up the invalidity of the contracts because of the 


provision for automatic cancellation, by disputing the 
buyer’s right under the contract to specify greater 
widths than G in., instead of as.serting the invalidity of 
the contract, or by offering to supply the entire tonnage 
ordered in lesser widths, it previously having called 
attention to the provision for automatic cancellation. 
This claim of waiver of conditions in the contract on 
the part of the seller arose out of specifications sub¬ 
mitted for the steel of greater widths than contemplated 
under the agreements. The court says the .seller might 
have been willing to supply the full tonnage of the 
smaller width steels and iron. But this waived nothing, 
and was merely a proposal to enter into another agree¬ 
ment to supply at the contract prices tonnape which, 
had the agreements been valid, would at that time have 
been largely canceled. 

Again, there appears no such situation as was pres¬ 
ent where contracts seemingly somewhat .similar have 
been upheld, such as contracts to supply a buyer's 
entire season's requirements, to take, a manufacturer’s 
entire output, to sell to the buyer alone all the seller 
may ac(|iiire of a particular article for a definite timiv 
But the two contracts in (|uestion in this case left the 
buyer with the unqualified right, and with entire im- 
ininily, to cancel the coiitracleil tonnape from month to 
month until at the end of the time fixed none of it re¬ 
mained; both parties being free lo buy or sell elsewhere 
as they saw fit. Such contracts are in iiiiite a different 
class from those just mentioned. The latter ai'c unen¬ 
forceable and hence invalid. 


Iron Ore Produced in 1922 

The iron ore mined in the I'niled States in 1922, ex¬ 
clusive of ore containing more than ii.o per cent of man¬ 
ganese, is estimated at 4(i.9('i”,00l) gross tons, an increase 
of GO per cent as compared with that mined in 1921. 
The ore shipped from the mines in 1922 is estimated 
at 50,040,090 gro.s.s ton.“, valued at If 1,58,222,000, an in¬ 
crease of 88 per cent in quantity and of 7C per cent in 
value as compared with the figures for 1921. The aver¬ 
age value of the ore per gross ton at the mines in 1922 
is estimated at ?3.1G; in 1921 it was ?3.37. The .stock.s 
of iron ore at the mines, mainly in Michigan and Minne- 
•sota, apparently decrea.sed from 13,836,267 gvoa.s tons 
in ]9'2d to 10,699,000 tons in 1922, or 23 per ^cnt. 

These estimates, which are based on pre'iminary fig¬ 
ures furnished by producers of 98 per cent of the nor¬ 
mal output of iron ore, were made by Hubert W. Davis, 
of the United State.s Geological Suiwey, Department of 
the Interior. They show the totals for the principal 
iron-ore producing states, and, by grouping together cer¬ 
tain states, the totals for the Lake Superior district and 
for groups of southeastern and northeastern states. 

Imports and Exports 

The im ports of iron ore from Ja’n. 1 to Sept. 21, 
1922, amount^ to 684,387 gross tons, valued at $2,894,- 
496, or $4.23 a ton. The imports for the year 1921 were 
31.5,768 gross tons, valued at $1,07.5,909, or $3.41 f>er 
ton. The exports of iron ore for the 11 months ended 
Nov. 30, 1922, amounted to 602,095 tons, valued at 
$2,770,160, or $4.60 a ton, as compared with exports 
for the entire year 1921 of 440,106 tons, valued at 
$2,077,620, or $4.72 a ton. The statistics of imports 
and exports were compiled from the records of the 
Bureau of Foreign and Domestic Commerce of the 
Department of Commerce. 
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Recent 

Chemical fi'Metallutgicdl Patents 


American Patents Issued Jan. 9,1923 


Tlu: ft)llowinp numbers hfive been 
selected from the latest nvatlable i.ssue of 
the (J/Wcittf Oasrttc of the Uniteti States 
ratent OITlee because Uiey upva'ni* t<> 
havti liertliiont IntoreBt for «( Jlfei. 

reudora. They will be slud’t'd later by 
Cfiem. d Met/a Btnff and those which, in 


our JudKinent. are moat worthy will b«, 
published in abstract. U is rccognlied 
tIiiU we cannot always ftntlotpato our 
readers' interpst.s and sveeordlngly this 
advance list Is published for the oeneAt* 
of those wlu) may not curt' to await otir 
judgmeTit and sytmpsiH. 


1.441,203-4>C—ProoftMs of Manufactur* 
Ing' ArtlAeUl Silk and Other rrotlucts 
Prom Nltrooellulose. K. Hindsohedunr 
and O. Jucr; assigned to Tubize ArtlA- 
cIhI Silk Co., Hoprwcll, Va. 

1,441,206—Guanidine Salts. J. 8. 
Blair and J. M.^Briiham. 

1.44l,2im—^rtilizer Stock. A, Ehrcn- 
reteh am! Allen Hogers; asslgm'd to 
Ocean Leather ('o. New Yoik 

1.441,243—Tanning Liquor From Cel- 
lulo.Hp Waate Sulphite Lye. A Ilomcr, 
Stuttgart. 

1,441,341'—Hecovory of Aromatic Com¬ 
pounds. F. X. (»ov<>r.H, New York. 

l,441,417-“Vurlllentlon of llydrocar- 
bouH. 1) F. Gould; uaaigned to The 
Uarrett Co. 

1.441.541— Acetyl Collulose. W. J, 
Stevenaon, London, England. 

1.441.542— Method of Tronting 011- 
Beurlng Shale. K R .'Straight. 

1,44 l.r»<> 8 — ElectrodcpoHiiion of Cop¬ 
per. C G.* Fink ; asHigned to Chlh' Ex¬ 
ploration Co 

1,441,573. ManufartUT’o of I‘ho.«[)ho- 
ruH R Fianehot and K 1* MeEliov; 
a.Haigned t<i Ferro Chertileala C-o., Waali- 
ington, I). C. 


roiuplete spoeillcaliotm o'* jiriy Fnili'd 
States psiti-nt may be old,lined hv remlf- 


1,441,5118 Product From Furfural and 
lI'oecHji of Mamifaelurc. M. Phlllfpa 
and G H. MaluH, Detroit. ' 

1.441. $0!>—WaterprooAng Compokltlon., 

r D. ShaiTe.r, aasigneil to Textile 
Leather & Metal l*re.9crver Co.. Kala¬ 
mazoo. MU’h. 

1,441.612—Chrome Pigments — Nor¬ 
man l)mlerwoo<l. Oakton, Va. 

1,441,655 — Manufacture of o-8ul- 
nhonie Acids of Aromatic Aminea P, 
Jioddiley, J. B. Puyman and H. Wign^l; 
assigned to British Dyestuffs Corp., be¬ 
hind. 

1,441.664—Manufacture of Ink. Roy 
(?r(*aM, Kansas City. 

1.41],6114—Process of Making Pertl- 
llzer K P. MelCIroy ; assigned to Ferro 
Cheniienls, Ine., of Washington. 

1.441. C{1F>—Pn>ee»» of FlxlMg Nitro¬ 
gen. K P McElroy : a.sHlgne’d to Ferro 
Chemicals. Ine , of Washington. 

1.4 11,686--Ahsorlxmt for Gases. C. P. 
M< Nei| and F, P Brown, Whiting, Ind. 

1.4 11,882—Ar'tinciiil Kesins. A. Helns- 
manri, Iteiilii, Ch'inumy 

1.4 11 8H!l — 1'rodui tion of Cellulose 
Etlier.** l.eon 1 Jlhnfeld, Vienna, Aus¬ 
tria. 


ting 10c lo the ('emrnl.HNloticr of Patents, 
Washington. D C'. 



Book Reviews 


Chemical ENCiWEEntNo Cataixxi. Seventh 

edition. The Chemical Catalog Co , liic.. 

Now York. 

This very useful publication which 
appears for the seventh year is now al¬ 
most a standard reference book for 
chemical engineers, There need be no 
lengthy descriptive review, as the scope 
of the book is well-known. 

It is a little too top-heavy on labora¬ 
tory ware vrith the 65-page catalog of 
the Will Corporation inserted bodily, 
but I see no satisfactory solution to that 
particular problem. The Classified Di¬ 
rectory is well made up and extremely 
useful. In the next edition 1 would 
suggest slightly less body to the type 
in which the subject headings are 
printed. A more graceful type would 
make the directory pages easier on 
the eyes. 

The list of scientific and technical 
books is more complete than in past 
years and should prove valuable, al¬ 
though the publishers are usually more 
than generous with catalog^^ and this 
ia, I should say, the least useful part 
of the book. 

Charles Wadsworth. 


Van Nosthand’h CiiiCMirAi. Anniiak Edited 
by ./, (' Ol9Cn. >'1^11 Issue, thoroughly 
revi.^^ed and enlarged, 1922. 1). Van 

Nostr.'iml Co Priee, ?4 net. 

Tliero must be thousands of chemists 
(1 know .scores of them personally) 
who have had occasion to bless this 
useful book. Especially when one is at 
some distance from an adequate library 
where large reference book.s are avail¬ 
able, ii IS invaluable to have such a 
c(>mpen(]ium. Even with large books 
at hand, the convenience of using a 
little book is a big item in its favor. 
1 should therefore conjure the editors 
not t,o expand it much further. It is 
bound to be incomplete, but in its 
.'clei-tive incompleteness lies its merit. 
Keep it small. 

To those who know nothing of this 
hook I recommend an introduction by 
purchase. It will be impoBeiblc to dis¬ 
cuss the handbook adequately for the 
complete stranger in a review. As 
chemist and chemical engineer I have 
found it a friendly companion and have 
frequently started on trips with Olsen 
wnd a slide rule. 

The new edition contains more .speci¬ 
fic gravity tablos, additional vapor 
tension tables and some table of prop¬ 
erties of important elements. These 
f*re all sane additions.- The specific 
gravity tables will be e-specially useful. 

It is often a disappointment to find 
such meager data on solubility, but in 
all cases checked this has been due to 
the absence of data and not to any 
editorial oversight. The establishment 
of a solubility determination verein 
seems to be in order. The fifth edition 
>a worthy.of its predemsors. 

CRAI&IIS WADSWhBTH. 


I.imekiln — Valcnlinf' Arnold, of 
Woodvilic, Oliio, has piitonlod certain 
iinprovomonts on a limekiln. Thosp 
con.sist sulistantiall.v in fonstrictiriK the 
kiln above Iho burning zone so as to 
have it art as a li'as rbokr. This burns 
tho liino more ciTerlivoly than is pos- 
siblr under tho prosont conditions. The 
other improvement is tho rhanr^r in 
shape of tho kiln from circular to ror- 
tangular holow tho hurnini; zone. A 
di.stinct operating advantago is claimed 
for thi.s improvement as well as the 
other. (I,d39,r,97. Doc. 19, 1922.) 

S.vntheflis of Ammonia Krom Its 
Klements—T, C. Clancy, of Niagara 
halls, N. y., has assigned to the Nitro¬ 
gen Corporation of Providence two 
patents (1,439.291 and 1,139.292), both 
of which hove to do with the prepara¬ 
tion of a catalyst which is claimed to be 
an improvement on his already patented 
process. The catalyst in brief is made 
from calcium ferrocyanide by immers¬ 
ing small lumps of pumice about the 
size of a pea in a solution of pure cal¬ 
cium ferrocyanide, which is sulphur 
free, etc. The solution is then evap¬ 
orated to dryness and the lumps of 
pumice are dried further. Finally, they 
are put into an autoclaye and heated 
gradually up to a temperature of 360 
deg. for a number of hours. As the 
temperature increases sir or oxygen 
must be exclude from the autoclave, 
and this is usually done by displacing 


them wiih hydrogen and nitrogen. The 
improvement in the process consists in 
finally healing the eataly.sl in the pres¬ 
ence of unimiinia for a number of hours 
at a temperature which is somewhat 
more than 400 deg, hut liel,jw 050 deg. A 
catalyst prei)a]ed in tliis way is vfry 
much more durable and can bo used for 
upward of 40 days instead of 25 days. 
(l,4:!9,2!ll and 1,439,292. Dec. 19, 1922.) 

Apparatus for Solvent Recovery— 
W. K. Lewis and William Qreen, of 
Newton. Mass., have developed a proc¬ 
ess for the recovery of solvents used in 
applying rubber to belting and other 
fat)ric. The paUmt is much broader 
than this specific case, however, and the 
principles may be applied to a large 
number of processes. The drawings 
and details of the process are somewhat 
too complicated’ for a brief review. 
Briefly, the solvent is removed .from the 
belting by moans of heated flue, ga'aes 
in a closed chamber. The advantage ef 
using flug gases here is that it elim¬ 
inates the use of air, with which benzol 
particularly forms a very explosive 
mixture. The flue gase.s an# benxol 
vapors then are pumped through a 
tower suitably packed and through 
which, is flowing a stream of heavy 
hydrocarbon oil, which absorbs the 
benzol (or gasoline). The flue game- 
then continue through the 'cycle, are 
somewhat ' pry heated first and then 
pnssed into the chamber ifi which the 
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LeJtihp is drioti. Thp fiolution of 
(or jrasolint*) in oil is thon j)unip<’d 
through heat exchanges and through a 
Btill, which removes the benzol lor 
gasoline) from the oil, which in turn is 
returned to the tower for absorbing 
more solvent. The use of high vjuinini, 
the injection of st(*am into the still, and 
the use of the counter-current tlnw 
yu'inciple throughout the .‘•ystem are 
among Ihr unicjiie characieristics ol the 
procesB, (],4;{7,i)H0. Dec. h. 

'Process for (he iManufacture of ( om- 
presaed Hydrogen-- (Jeorges (’laiide. of 
Paris, Krance*, has a.ssigned thi- iiatoni 
to 1/Air Jiiquide Societe Anonyme pour 
L’Ktudc <'t L’Kxploitat.ion des I’loci fh^ 
(jeorges Chaude, of Pans, t raiKc The 
procesH consists eHsentiall\ in 
pressing hydrog<‘n to fMun oO it. ;di(i 
atmospheres and then absorhing all Ifie 
( ther gases which are nornialiy a-so 
elated with it, such at nielhanc and 
carbon monoxide, in (dher nt a teinie ia 
ture of upproxirnaUdy Hi) deg. C. 
('unously (‘nough, at moderate pres 
sure.s of IMMl atmospheres and at very 
low' lemperalure.s the ditfereiitlal ^olu 
bility of carhon nionoxnie and hydio.gi n 
is very much greater than it i'- at 
ordinary pressures and temperatuie'^, 
Advantage is taken then of tin- fael in 
separating the carbon monoMde finm 
the hydrogen. Th(‘ other gase- have a 
liiglier dilferentia] and do not preMiil 
so Horions a jirohleni. (l.•U’.s.:,sl, i),.c 
12 , 11 ) 22 .) 

Itch JMiosphate—(lennaii p.ilent No 
280,401 desenhes tlu' manufai tni-e of 
urea jiho.sphali* by tnuitiny phosphon.' 
acid wdlh urea. Fuller ClaiKson an 1 
.loseph M. Hraham, of \^’ashlngtoTl, 
D. hav(‘ attempted to jitefiai'e the- 
substance, whicli is so excelhniily suit(‘il 
for a fertilizer, by following tin* .specili 
cations given in this pabmt whicli 
recommended adding to about a ou jter 
cent solution of phosphoiic acid tlu- 
corresponding amount of nve.i, and 
heating until all the urea winil into 
Bolution, filtering and crystallizing It 
W’us fourxl that no crystals (mild be 
separated out iinh-ss a few cr^vial.s of 
urea phos[>hate wt're added to ihe solu 
tion to induce crystallization and that 
at best the maximum yield obtainable 
wa.s ,‘D per cent. The <‘oncluMiin wa*' 
that urea pliospfiate caimot be made in 
Accoiviance with the prm-ess described 
in this patent and this led to a sines 
of rxperirnent.s in which wero studied 
the effect of varying tlu* com.eiilration 
of the reaeting .substance.^, ibi tempera¬ 
ture of tlie solution and the cry'-talliza- 
tion temperature. It was foumi Ihal 
an acid concent rat ion i onsid^ rably 
above oO per cent is <lesirable. and fur¬ 
ther that the ('xuct ratio of iiiuici'ntra- 
tion of acid and urea in solution is not 
of great importance. The.\ recommeni 
the usf^ of a 75 ))er ceni sidiitmn of 
phosphoric acid and (lie addition of 
equi-molecular anumnt of urea m solu 
tions. (l,440,05i';. Dec. 2fL 11»22.) 

ApphralUM for Kxtracting Valuable 
Matfrial—-W. (b Graham, of Denver, 
Colo., hos patented an apparatus in 
which soliihje matter is extracted from 
Boeh materials as shredded or finely 


divided '^ugai’ beets or like material. 
The principle of the apparatus is to 
feed the finely divided nialei'ial into a 
lioppei' with a screen in it and to wash 
It tiii'ough th(‘ .screen and sulisequently 
througli a large pipe or conduit liy 
means of a centrifugal pump into a 
cliamlnT. Here it is packed by tiie 
pres‘'Ui'e of the pump, 'file cfiambiM' 
into which the finely dnidc-d solid flows 
r very large and cormeipienliy the 
-ohent liquor, water in most cases, 
udiild reach a very high conccuUration 
during Iran.^it. (l.-bi7,KUl, Dec-, 5, 
!:) 22 .) 

British I’atents 

I III . .iiii|i|<’l>' spe<-i!lr.tl 11.11' of .III. 
li.otil 'ippl.\ 111 til*' Sill.I I ini'lull lit. 'aitlsll 
Il< lit < Util I , Seiil lin tiipo.ii I liji |.| liif -, c ’h;i II- 
-•M Lnndoii. I']ripl.-iti(l 

(ilucose and Dextrine In the process 
for olitairnng dextrine and gIuco.se from 
Wood by treating it first with licjuid 
and llien with gaseous liydroc-liloric 
acid as described in (he jiareiil s)K‘cifi- 
cation, the wood after trealment. with 
acid m sjiread into Ihm layers am! al¬ 
lowed to digest. The re.sulting material 
I--, of a loo-e powderv textui’e so that 
llie acid can eas-ily be extract<‘d from 
it The material m carried by w’oiiii 
eonveuirs 2 througli a series o! s1on<‘- 
waie or like lubes b’, ]'■, 1', while 40 
per cc-iit hydrochlorn acal. i*' admitted 
lo llie liiiic 1“ from a perfoiated ]npe 0, 
and gasi’ous liydioclibn'ic acid is ad- 
niilted (o tiu' tiilies 1'' and 1'. Water 
I'- ^'prayed on the outside of the tubes 
lo cool them From the lube !'■ the 
treated wood ]iassi’s to a eliambm I! 
containing a numl'cr of traveling hands 
10' . ION on winch it IS spic'ad in 

Ibni layc'i’s, and m v\iltj('cted for a 
period of u|) to 11 hours to a tenqic'ra- 
tcive between 12 and .'*0 deg and a 
jiressuie of about 1 c-m of mercury 
I'roni 1h(‘ cliambei />' the wmod jiasscs 
to a chamber (’ containing a numlier 
of healed hollow floors 1.’)' . . . \W’. 
The- odd floors 15'. 15'. etc., arc of 
greater diameter than the even fioor.s 
15'', 15'', etc., and are formed with cen¬ 
tral oiiening.s IS. The material is car¬ 



ried over the flooixs by scrapers 21 car¬ 
ried by arms 20 on a central shaft 22 
and passes through the openings 18 
and over the edges of the floors 15\ etc. 
The temperature is maintained at 15 
to 20 deg. and the evaporated 
hydroclilonc acid gas is removed, com¬ 
pressed aud re-used. The material 
liasses into anoflier chamber similar to 
the chamhei t' but maintained at a tem¬ 
perature of about 50 deg. C. and a 
pressure bc-low atmospheric. The va- 
por.s arc* passed through u washing 
vessel, SC) that the liquid and gaseous 
hydrochloric acid used are recovered in 
nearly their original forms. The 
treated wood is boiled in water and the 
resulting solution filtered, neutralized 
and concentrated or fermented. (Br. 
I’at. lSb,]b!i. H. Terrisse and M. J.<evy, 
Genova. N'ov. 15, li)22.) 

Centrifugal Machine- In apparatus 
of the type in which centrifugal force 
is used to drive washing liquid from 
the pcriiihery lo the axis of the sep¬ 
arator through separated .solid matter 
by the jirovisioii of a peripheral an¬ 
nular sjiacc to which the washing 
Ji<iuid IS conveyed by passages from 
the axis of the separator, filtering ma¬ 
terial is can net by mIi*. or the like pro¬ 
vided ol! llic- inner suiface of the sep¬ 
arator casiiu' Tbc' washing laiuid is 



FlO.l FIG 2 

-'upplied through a fuiinc'i /, Fig. 1, and 
is forcc'd c-eiili ifugally through pas¬ 
sages Ol pipe> f/ Hilo an annular space 
formed ix'lwcen tlie outer jterijihery b 
of the .separator and a filtering cloth, c 
or other liltc-ring material carried on 
ribs or the like on the periphery. The 
washing IkiukI then passes inward 
throug'h the separated solid // uyd es¬ 
capes at the overflow' //. Variojrff open¬ 
ings may he provided in the top cover to 
provi(ie different outlets and thereby 
variable tiiieknes.scs of separated ma¬ 
terial. 1‘erforaled annular pipes or 
conduits may take the place of the ribs 
on the outer wall. After washing, the 
separated material may be projected in 
a dry state while the machine ia run¬ 
ning through an opening /, Fig 2, nor¬ 
mally closed by a valve actuated by 
a handle through a sliding sleeve w, 
bell crank levers v and rods i/. (Br. 
Pat. 187,421). Chemif^che Fabrik Gries- 
heini-Eleklron, Frankfurt-on-Main, and 
F. Sander, Griesheim-on-Muin. Dec. 13, 
1922.) 

Ink —Printing-ink is made by treating 
waste sulpliitc-cellulose lyes with nitric 
acid and a catalyst, preferably metallic 
copper or zinc, the product being used 
with coloring matters such as prussiaa 
blue and cinnabar, or being treated 
with eulphuric acid before the first re¬ 
action ia completed to pvoduce a black 
ink. (Br. Pat. 187,637. K. J. -S^dt, 
Copenhagen, and R. Jaeger, Berlin,' Dec. 
13, 1922.) 
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Arsenic Investigation Report Predicts Shortage 

Government Itureuus Believe I'rgent Demands Will Be Met and That 
Conservation Will Believe Future Shortag:e 


W HILE calcium arsenate supjiljcs 
will not be entirely adequate for 
tile requirements of t92d. siqiplies of 
white ar.senie will ho diverted from tin* 
manufacturt' of Jead arsenate and from 
the manufacture of glass, thereby mak¬ 
ing av^ailahle supplies sunk'ient to meet 
iho more urgemt liemands. This i.s llu' 
purport of the rcqiort made jointly by 
the Bureau of Entomology and the 
(Jeologieal Survey in response to a 
Senate resolution. B. K. (load, of tlu' 
former, and (J. h\ Loughlin, of the 
latter bureau, are the authors of the 
report. They )ioint out that there is 
an aiiinu'iuit shortage of about OjOdb 
unis of whit(' ars(*nic in tin* su]iplies 
need(Hl prior to May J. it is admitted, 
however, th;it this shortage may be <ie- 
iiase<l hy importations and by in- 
>’ti 'i^j'.s in production. 

INDI'.STUA I-ACK.S STAHU.IT^ 

J'hei-e IS great need, the report shows, 
for slabili/.ing the arsenic industry. It 
e- afiparent that (h<‘ sources of supply 
are ade(iuate and it is predicted that 
iheie will he sufficient white arsenic 
pitxluceil lo meet the reciuirermmts of 
l'.t2‘l and suhserjuent years, providiai the 
’la^’kel can be kept sufficiently stable to 
eneourage producers. Rapid increases 
in the demand for calcium arsimate may 
be expCH'ted, declares the report, “as 
the use of ealciuni arsenate as an in¬ 
secticide has emerged from experi 
mental stage “ 

Hr. Coad was given arca*ss to the 
hooks of the American Smelling & Re¬ 
fining Co., and of the TlnilfHi States 
Smelting, Rotiiiing & Mining (ki. He 
has verified the*.sUitement of those com¬ 
panies that practically all of their out¬ 
put has been .sold directly to the con¬ 
sumers and that their entire output 
unlil Juii(‘ I IS under contract. The 
contract price for tJie material i.s around 
9 gent.s per pound. The Anaconda Com¬ 
pany also contracted for its output last 
October, so tliat the principal domestic 
producers, the report says, “are, there¬ 
fore, unable to lake advantage of the 
high prices (15 to 17 cents per pound 
in December, 1922) for any appreciable 
quantity of white arsenic. The conclu¬ 
sion is obvious that any recent specula¬ 
tion in white arsenic has been with 
imported material.*' Even in the case 
of foreign arsenic, it was admitted that 
such speculation, «s .was discovered in¬ 
volves only extremely small amounts. 


Ford Would Make Calcium 
Arsenate 

Thai Henry Ford ha.^^ umler 
consideration the ptissibiiity of 
manufueturing calcium arsenate 
at Muscle Siioals, ni ta.se he 
should obtain riglils tliere, was 
revealed in th<' course of delmh* 
in the House of Representatives on 
•laii. IG. Repre.seniativc Wright 
of Georgia declareil that tin* De¬ 
troit manufacturer is inv(‘sligat- 
ing to see if th<‘ manufacture of 
calcium arsenate cannot go hand 
m hanil*\vith th(‘ fixation of 
nitrogi'ii. 

Mr. Wright exftressed the belief 
that “pi'actically every big indus¬ 
try and financial <-oncern in the 
United States is fighting Hie Ford 
offer.” This led Representative 
Garner, the ranking meinl)er mi 
the Ways and Means (Vimmiltee, 
to suggest that the President him¬ 
self IS the most powerful o))])(»- 
nent among those who liave ar¬ 
rayed ihem.seives against the Ford 
Mu.scle Shoals proposition. 

Representative Hull of Iowa 
ent(‘red the debate to slate that 
he i.s njiposed to the Ford ofTev 
because Mr. Ford is in.sisting that 
Uongre.ss do an immoral act in 
proposing that it award to him 
something which the government 
does not own—the Gorga.s steam 
plant. 


No stock is taken in the rumors that 
large amounts of white arsenic are 
being held to influence the price. 

With the view of stabilizing the 
arsenic industry, a co-operative study 
hy the Geological Survey, the Bureau 
of Mines, the Bureau of Chemistry and 
and the Bureau of Entomology “of 
the appearfimee and supplies of ar.son- 
icul ores, their reduction and the manu¬ 
facture and use of arsenic compounds” 
is suggested in the report. Reference 
also is made to the benefits which will 
follow concerted action among pro¬ 
ducers, manufacturers and consumers. 

The shortage of 1922 was brought 
about by the suiiden slump in the de¬ 
mand icfr this material in 1921. The 
decline In the price of cotton- made it 
impossible for the Southern farmers 


to buy Apparently the mnnufacturers 
did not foresee the jmssibilities of heavy 
)>urchas<‘s in 1922. As a re.sult prices 
reached a point early in 1922 where 
inanufacturer.s were discouraged from 
abiding to their slocks, which were un- 
u.sually large at tin* beginning of ID22. 

Early liTsI year, the report points out, 
there was H.OOO.OtIO Ib. of calcium 
arsenate in warehouse storage. South¬ 
ern banks, eonvinceil that calcium arse¬ 
nate had passed tlu' experimental stage, 
were libera! in firianeing purcha.sca and 
as n result slocks soon were exhausted. 
Altogether about IG.OttO.OOO lb. of cal- 
(■iimi arsenate was sold in 1922, without 
satisfying the d<‘tnand. 

It was not until the fall o^f 1922 that 
prices for white arsenic were high 
enough to stimulate profluctioil. The 
steady ineiease in production which be¬ 
gan in 1914 was olTs(*i in part by a 
decline in imports. A part of that in¬ 
crease undoubtedly was du(‘ to war de¬ 
mands. The present demand for white 
arsenic is estimated by the Geological 
Survi'y to be 12,900 ions a year* The 
eapacily of Hie while arBcnic roflneriefl 
is 18,000 tons annually. The Geological 
Survey also estiniatea that at least 

25,000 tons couhl be saved each year 
as a liyproduct in the smelling or arsen- 
leal ores in th(,* Wosteni states. 

The jiresent minimum annual demand 
for white arsenic is itemized by Dr. 
(’oa<l as follows: Calcium arsenaje, 

.'1,500 Bins; glass, 2,000 tons; lead arse¬ 
nate, 2,000 tons; weed killers, 1,500 

tons; puris green, 1,200 tons; dips, 1,000 
tons; proprietary mixtures, 750 tons. 

Executive Order May Adjust 
Wage Scale of Federal 
Employees 

An executive order may have lo b€ 
is.sued to provide an adequate seal^f of 
salaries for professional positions in 
the government service. Clongrcsa has 
wrestled with this question for more 
than two years, and now as the Hcssion 
is about to close, the reclassification 
legislation st‘ems to be jammed hope¬ 
lessly. It is just pos.sible that Congress, 
on lenrnirft that the President is pre¬ 
pared to meet this situation by an exr 
ecutive order, may compromise ats dif¬ 
ferences and provide the long-needed 
legislation. 

If an executive order is issued, it ifl 
believed the scale would be about as fol¬ 
lows: Chief professional, $7,500 and Up; 
full professional, $5,700 to $7,500; asso- 
eiate professional, $4,500 to *$6,700; 
amtistant professional, $2,460 to.^,600; 
junior professional, $1,860 to $2,460. 
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Ceramic Society Plans Com¬ 
prehensive Program 

SyiQPasia on liurninx and on Con»umrrs' 
Problema, With (luention lioxeK to 
Brinx U'^t Valuable DiscuKHiim 

For the silver jubilee eenvenlidti of 
the Artiericun Ceramic Society, I’ltts- 
burgh, Feb. 12 to 16, the refructorieh 
division has prepared an excei)tioiially 
valuable program. General papers ofi 
various pha.ses of the industry will be 
supplemented by session,s on burning 
and on consumers’ problems. The pue.s- 
tion boxes, which have been found s<i 
helpful at recent mectinxs of the divi¬ 
sion, are designed to bring out discus¬ 
sion on important points which are rail 
covered by the papers. The jjrogram of 
this division—and of the other divi¬ 
sions of the society as well-will he 
presented at the Fort Pitt Hotel, Pitts 
burgh, Tuesday and Wednesday, Feb. Ft 
and 14. 

Following is the program: 

8 B8HiriN ON 4'ONHUMRKH' I’itOIlI.KU.S 

1 . Hefraclt>ry HpfjuJrf'itunt.s for Siokei'fl. 
(.ieorK<‘ !■ I?t>uhin, Muijjhy Itoo 'Work.s. 

2. KffrarliM'lt'H l-’rorn (’ousiuncr'H Slaiitl- 
jiolnl In Iho (Sniy Iron Ffuindry Air I'ln 
n«P4’, H. V. HfiuliiKton, Jlunt-Spillcr 
faclurlng: Corp 

3. HffHiIrfTMi'ntH of lU'fnu - 
lorloa irj (’oj>por Sni<*llinK Jiml KiIliiitiK. 
Krancln U. l’.viu‘, V H. Motiiln Itolinliit Co 

4. Rffrarlory Uffpilrt'inonlH for Oil l<<‘lln- 
Injf. Alan (.J Wlknff, ('hrviuul <( Mclal- 
hirnirul lUnpnurrinf/. 

Cl. Rofractorio.H In MaHoJililf Iron I'lir 
iinooB, 11. 0. Hcliutt'( 111 , IJ. S, lUirvau of 
Mlncu 

(» Ut'frm'lorlf'M fuul tho Mallonhl'' lion 
I’lanl, A 1“' O.otlon anil .Mi Soliw.utz, 
Nalloiial Mallcablo Ofi.sliiiKH (’o 

7. SiiMpi'iitioil Roller Arolo’s, .1. K ll.ii- 
low, iM. II I'olrlfk Cu 

k MetiiliiiiKioiil KomilronionlH of U. fitiC' 
torioB. 1). A l.yon, 11. SS Run'aii of Miih’-s 
11 . Mf'lalliimlffl Ki'oulfenifni.’’ of Ui-tiac- 
torii's In llie (bis Industry, W il Fuhvt ih r, 
United Oan linprovoinint 4‘o 

in Motallut Uo<inir< iiw nl'- (‘('i U'' 

frai'torl‘F- In tin- lOl'sdrof^jenilc M.-tallni r.v 
of Zlne, U M (»'lliii la 

11. Melallut »;i<'al Uotiulronionlv foi 1;, 

fr’Fiotot lo.*) In till' AUindnnin Indiiltv, i. .) 
Anderson 

12, Mt'tiiDiiryieal Iteniili I'lni'ot ; foi !{>- 

fi ai’torie.s foi l'’mmM’'‘H Mohini; t'oppM 

Mloy.s II AV (lillott. 

Ql’KtlU'loN IloX ON ('oNSl Mllts' 
i'lumi.KMa 

1 . In II neoesanry It* inspiad ft In sf/.- s 
for tilmi'iisionK? K U Ayai’s 

2 . Wluit itpf'oUlealioTi llinil'- sliould bo 
eonnlflored a.‘< n tiMinaldt' on tllnaOMt'iiM i>f 
fi in. fireclay brick" A. U tlicav caA\ .ilk- i 

3. Will |•{>snll.‘^ In piactna’ Instlfy tlo 
oXbondlture luid mld»“d cost nett asm v in 
otanT to make firebrick inlMfimu ilctlnlic 
jtereerilHges of dctlnllcly hty-cd tla\ Ki'aiiis" 
A. ]•' (Irciivcs-Walker 

4. SluMibl the Hoftening point .specllb'.a- 
ttona on bii;h lionl dntv llrcbrltk lie raised 
in view of the fact that tonsuniers are 
ffradually inen iiHuit.; tempenitina's. or Mlunild 
ttnolher ebiHslflcalion be atbbal with more 
Be\niro retinhcinonl.'-? A I'. Ui eavcs-Wiilk'M- 

.S. Is a serious elTort being Fiiad. bv niait- 
nfaeturers of l\ie(‘lay rofrneltiri. a to pro¬ 
duce P-tn. briik t>f ftiil sl7,t* .Mtaiulard dlnn n 
BlonB? A. Ureavi's-W'nlkor. 

6 . Ts Uie .AS'l’.M. .spaUinp tent too se¬ 
vere? If so. \^hat chFing'^ are suggested? 
A, F. (trea\es-Walke?', 

' 7, Wtint Is the effect of TiOj In aniouut.*! 

less thvn 2i Jirr cent on Ibe I'u'-ion point 
of clay refractories? A. F. <lfeavcs-Wnlkcr. 

8 . 'Wbat la tin' be.^t type of r.fraitory 
bricit to use iti the aide walls of air fur- 
nR 0 «iif C. K. Balea. 

Does tho use of powilcred coal do- 
ecOMe tho life of flrebrlek in jniillDftble 
4W'f\»rnR<*«T C. E. IJftlca. 

,1ft. Wh*t 1 r the cause of rapid, failure 
flrebflclc In the qpen checkerwork bjinieB 
bolters, subjected to h teiruter- 
ilnrft of 2,S0Q der. end aralnat which the 
•iiM flame does not impln^re? E. B. Ayacs. 

« 11, Is the present fusion point of the 

irtil-known bramls of flint clt^ refractories 


lower than It WJtB on the Hunio brdruls In 
litfio ’ .V F. Greaves-Walker. 

Sl’HfilON ON JirilNING 

1 liurinnj; Fireclay Hefnicforioa, K 11. 
Uai li' 11. Asfilaiid linck Co. 

j ['>-<■ of J’vrometer.H In Bin nine Kefrac- 
toH'H, K 1' JiiitW’n, Brown IriHtiuiiicnt (’o. 

M I’lodiiccr Ga.s for Burning Hefrac- 
loti'v w J> liichardHon, Ceniinic, Etigi- 
ii< ing < ’o 

1 lunning Ucfrarforie.s, George A. Balz. 

.Ni tim.iul Beriacturiefl Co. 

, Note« on Unrnlng Kefnntorie.s. With 
itefcitncc t«i Control of Babor* 
I’oU'-'. i. c IB'w'itt, BaCIt'dc-Cbrisly Cluy 

I ‘l (III IK t.v Co 

(i A New Tunnt'l Kiln, R H Miller. 

7 liiKulaluni of Pcrlodie Kilns. J. II. 
Kiu.scn, A r. Gieen b'lie Brick <-’o 

s Burning Silica Brick, l‘\ A. Harvey, 

I S Refi fietoF le.H Corp 

•i Change.'* In Constitution of Fireclays 
wall Varying Ileat-Treatmcnl, A A. Kh-in. 
.NoitoTi Co 

1(1 1 )i.seuH.'*lon of Mr Kb'ln’H Taper to 

bi led by U. S. Bureau of Mines Men. 

QuBSTioN Box ON Burning 

1 Are Shaker Orale.s f>r Hand Sttikcrs 
Suitable for Gbtfilning of Cone 20 In a 
Round I itiwn-l)raft Kiln? E E. Ayur.s. 

I,'* Gil Eirlng Adaptable to the Round 
I »own-I n-Fift Kiln In the Burning of Rofrac- 
it.tie.s at Con*‘s 18 to 20? E l-I Ayars. 

!{ I.'* th«i Coal CouKuniption I'er Thnu- 

,'*ainl Ihlek at a Given Cone Higher With 
l/ow Vohilih* (.’oal Than With a High Vola- 
til*' Coal W'heii Burning Hefractorie.'* Abov*‘ 
Cone 10'’ A b'. GraTiVe-s-Walker 

GKNKKAI/ - Sl’KCIFirATIONK, ItKHt'imCKfi 

1 Some 'I’hernial Studli'S, M I*'. Beeolter, 
Norton Co 

2. Analysis of llig’^h-Aliinuna Refractoiy 
I’rodiiet.s, C. A. Ihuiei'w’ood, American Re- 
liaeloiie.s Co. 

1! j’rogre.ss Report on Te.sb* for blrebriek 
Spi'clfleations, H. ]■'. Geller,- IJ. S Bureau 
(>I St.iriilaiils 

I t'hioine Rofrai'torlcs, .1. S MePowell 
and li S Uobert.sun. llarhl.son-Walker Ke- 
i I aetoi ie.s Co 

il Garii.ster of the Barjiboo Range, Hr. 
W G Hob’hkiss. University of Wi.scon.sln. 

<1 tjuarditallv*’ Status of tlie l‘■llrlt I'^lrc- 
cl'n.s of Mai'ylaiitl ami Kentucky, T’lof W. 

R .litlsiui, Kentuekv Geologic,li Silivcv 
7 'I'he I'dint t'lay Sltuatnm in I’cnnHyl- 
\ itda, Gr Co H. Ashley, T'cinisylvaiiia 
' .coloidciil Siirv<‘v 

k 1’iie I'diiit Clay Situation in Gliio, WIl- 
hur Stout, (ihio Gcologitail Survex 

Refrac'ttuy 1‘ossibililies <if Some 
lUiiigia Claxs. I'lof. li. 'J' Stull, U. S. 
Bui '-.in of .M iiies 

111 1‘| oapeef jjig for l<bte< lax s. 17 W JlesH, 

*'1( utn Id, J'a 

II Silica Cement, la N Mi Gee, Scniet- 
Soh'iy Co 

I ' Kifiaitory I’loduet.s of I'rama . R V. 
\\ nlcmann, I’ans, h'Farice 

Bl The Slag 'I'e.sl, K iM. llowe, Mellon 

rmdltiile 

II ResistaiH'c of Cerlaln 'J’x jics I'f Bru’k 
to Ai'tion of Slags, R M. Howi-, Mellon 
lictdllle 

B'l ElTcct of f’ertiiln Gase.s at Various 
'rciiipci alurcs Upcin Sti'Ui'ture of Rcfi'nc- 
loix Bilik, U. M Howe, Mellon Institute, 

It; The GevK’Iopni'nt of Apparirtu.'* for 
the 1 k'lei’minntion of IB'at Tiamfer ViiIuch 
it; Kefiio lorles. A, S ^VuttK mid R M King. 
Gtiio State Ulliva rally. 

17 SoiiiQ Inve.'iligjition Cixneerning tlie 
luttiieiiec of tlu’ Alkalis and Alkali Earltia 
oil the I'uslon Ti'inperntureH of the Birfiu'cnt 
’r\)xes <jf Uofractoi’.x' (May.s. A S Watts and 
R M. King Ohio State Univer.Hiiv. 

n British Silica BrU-ks, W .1, Heea. 
dhaatnr of research. Unlver'sity of Sheffield. 
Erigbuid, 

Bt Trsting of Refractories. W. .T Rdt'B, 
director of reaeareh, Unixorsity of Sheffield, 
Eiiglund, 

CR'KflTlON Bo.v 

1. How cloHo can tho vtilnmetric d*'ter- 
mlnatlon of CfBG.i in chrome or*' l»e made 
to cluN'k with the gravimetric determina¬ 
tion? C. A. Undt'rwnod 

2- Arc two prr'clpltflttlnns of lime In 
inagncaite sufficient, or should the mi'tbod 
rtNiulring one cold and two hot proclplta- 
tiona bo employed? C. A. Underw'ood. 

3. Can dlaaporc, bauxite Find spinel be 
thoroughly rtecomppsfd by acid treatment? 
C. A. Underwood.- ' 

i. Does the j^osence of sulphates 

lnterfoi*e with the precipitation of calcium 
ox&Iate? C. A. Underwood. 

At alt’convention ae^ione and kocUir 
functions, tlie ladies will Itave a moat 


“Methanol” Officially Adopted f*H- 
Alcohol Nomenclature 

At a recent meeting of the board of 
governors of the National Wood Chemi¬ 
cal Associiition, a resolution was 
adopted recommending the universal 
adoption of the designation '‘crude 
methanol” or “refined methanol” in 
place of the term “wood alcohol.” The 
recommendation, which Was broadcast 
to members of the association, follows! 

The large mimbcr of casualties duo 
to (iriiikihg liquor containing wood 
alcoiiol has for many years directed 
attention to the ncooH.sity of adopting 
some mensure.s that would remove the 
danger to human life and surround the 
u.HO of this product with a greater 
degree of anfotix 

One of the most advanced steps In 
this dircition was taken when the 
Amerliaii Chemical Society suggested 
the use of a word which did not contain 
the word “alcohol” and that the term 
“methanol” be employed. This term has 
.since been used exlensively by many 
large manufacturer.**, also by the For¬ 
est pro<!uctn Ijaboratfjry, the United 
States Tariff Commission, the Mellon 
Institute of Industriul Research, and 
others. 

Our association ha.s given the matter 
due consideration and at a recent meet¬ 
ing of thi' lx)nrd of governors adopted 
u rcsfilution rccominemling that the term 
“wood alcohol" be discontinued and 
tho term “crude methanol" or “refined 
nicthamd” used hereafter ns the case 
might !)*■ RailroHd companies will be 
rcf|U«'Ht((l to mnkc such changes In their 
clu-ssiHcations and tarlff.s as they may 
coTiHidF'i ncc*'tffinry to apply tho same 
lates on .shipnicnls of "methanol” as 
are now pulxlishcd on .shipments of wood 
aleohii], and your co-op* ration in eff**ct- 
ing this (liangf will <lo mn<-li toward 
acc'ompli.sliiiig tho d**sli-<'d result. 

It is fell that thi.s industrial endorse¬ 
ment of the I'hemists’ recommendation 
marks a worth while decision. 


Eastern Potash Corporation in 
Hands of Receiver 

The Federal Court, New Jersey, ha.s 
appointed custodial receivers for the 
Eastern Tulash (a)r])oration of New 
York, in the persons of James Kerney, 
Trenton, and Joseph II. Quipp, Newark. 
The company ha.s an authorized capi¬ 
tal of $7,r)()0,0()(), and for some months 
past has been huildinp a la\;'’e plant 
in the Earitan River .seetyfin of the 
state, for the manufacture of potash, 
chemicals and byproducts, utilizing 
local green sands and marl for raw ma¬ 
terials. The new works are said to be 
practically completed, hut have never 
been placed in operation. Tire liabili¬ 
ties of tire company are stated as $3,- 
000,000, and assets of approximately 
$1,000,000 in exce.ss of this amount, 
without available ca-sh. The corpora¬ 
tion also owns a controlling interest in 
the Raritan Refining Co., with plant 
on the Raritan River, Raritan Town¬ 
ship, N. J., and the Eastern Limestone 
Corporation, with work.s at McAfee, 
N. J. 


cordial welcome, and the local com¬ 
mittee has arranged special entertain¬ 
ment for them. 

There will be a reception- and tea 
from 4 to 5:30 p.m. Monday, to ‘Which 
the gentlemen invited, tioocheon 
it Hdint’s on *^1 W followed 

hy inspectio6‘ of finji famous planV; A 
tobcheon and theater party witf’ bi 
given on Wednesday. 



/onuortr 24, 1923 


CHEMICAL AND.HETALLCBOICAL BNOmSEUNO 


181 


Business Papel* Editors 
Visit Capitol 

Hear DiirKin on Simplified Praelice and 
Hoover on European Conditiong 

The National Conference of Busi¬ 
ness Paper Editors met in Washint'lon 
on Jan, 15 for the purpose of confer¬ 
ring with Secretary Hoover, vi.sitiiig 
the United States Bureau of Standards 
and conferring with the officials of the 
Chamber of Commerce of the U. S. 

At the offices of tiie Chamber of 
Commerce the subjects discussed were 
the present status of the ship subsidy, 
the Chamber’s referendum on educa¬ 
tion, and the effect on trade associa¬ 
tions of the recent consent decree in 
the case of the United States vs. Gyp¬ 
sum Industries Association. 

Simplified I’nACTicB 

At the Bureau of .Standards the 
members of the Conference were lunch¬ 
eon guests of the technical staff, later 
visiting the laboratories. One of the 
features of the afternoon was an illu.s- 
trated lecture on simplified practice by 
William A. Uurgin, head of the divi 
sion devoted to that subject. 

“Many of our industries—many more 
of our businesses - believe that we are 
suffering from too great variety in al¬ 
most every article of commerce in this 
country,” he said. “lamding men in 
widely different fields agree that the re¬ 
duction of variety, the simplifying of 
industrial and commercial practice in 
any line, will .secure some or all of 
these advantages: 

“Kimplified practice will decrease 
stocks, production costs, selling ex¬ 
penses, misunderstandings and all costs 
to user. 

“Simultaneously, simplified practice 
will increase turnover, stability of em¬ 
ployment. promptnes.s of delivery, for¬ 
eign commerce, quality of product, 
profit to producer, distributor and user.” 

Secretary Hoover has established the 
Division of .Simplified Practice to serve 
as a centralizing agency in bringing 
producers, distributors and users to¬ 
gether and to support the recommenda¬ 
tions of these interests when they shall 
mutually agree upon simplifications of 
benefit to all eoncerned. Any group 
in any branch—production, distribution 
or use—can secure the services of the 
division U]ion,request. 

Hoover on Economic Problems 

In the evening the Conference met 
with Secretary Hoover in the cabinet 
room in the Willard Hotel and listened 
to an instructive* discus.sion of domestic 
and foreign economic and indu.strial 
topics of the doy. 

Industry and commerce in Europe 
have been hit on the head with a mal¬ 
let as a result of the French seizure 
of the Ruhr Valley. It has sent a shiver 
down America’s commercial spine, but 
it carries no threat of a financial catas¬ 
trophe. In fact tie,Franco-German re¬ 
lations cqn8|itvte toe only jqeally aore 
spot on the worlds poltUc, Ster¬ 
ling it nearly at, par. Italy u 


ing geeat progress as are most of the 
other countries of Europe: Even Rus¬ 
sia is improving fundamentally. 

The effect of France’s action will be 
felt most in America by the producers 
of small grains. Our manufacturing 
industries will not he affected greatly. 
As a matter of fact, it may stimulate 
the buying of our produel.s by foreign¬ 
ers, since the dra.stie action of the 
French gives rise to some fear that 
the disturbance may become more gen¬ 
eral, thereby interfering with deliver¬ 
ies. This may cau.se buyers abroad to 
place orders immediately, which other¬ 
wise might not go forward for many 
months. 

The situation also tends to acen- 
tuale that each nation lost tho war from 
a material point of view. The French 
are the only ones who have refusod to 
admit that fact. Europe, however, is 
in a much better position now to stand 
the shock of the F’rcnch policy than it 
would have been a .Vear ago. Great 
progress has been made throughout 
Europe, with the exeeptiiiii of France, 
Germany and .Austria, in the matter of 
social, piditical and ecoiumiie stability. 
The improvement in England is partic¬ 
ularly marked and uncm|)Ioyiuent is 110 
])er ci'iit less than a year ago. 

Important Hydro-Electric Devel¬ 
opment Under Way in Canada 

The pulif Hnd paper interests of Can¬ 
ada have been aroused by the important 
announcement that a dam is to be built 
at the Grande Discharge from Lake 
St. John, Quebec, the headwaters of 
the Saguenay River, which will ulti¬ 
mately develop a million horse power, 
and will mark another step toward the 
realization of a dream on the part of 
certain Quebec politicians, that the 
province will eventually be lighted and 
heated electrically. 

The contracts between the Provincial 
Government and the Quebec Develop¬ 
ment Co. providing for the carrying out 
of the project have been signed. The 
cost of the construction according to 
expert estimates will reach over $12,- 
000,000. Price Brothers, who are at 
present increasing the capacity of their 
pulp mills, have guaranteed to buy 
$1,600,000 worth of power per year. 


Public MeetinK Planned in Honor 
of Pasteur 

The evening of Jan. 28 will be de¬ 
voted to exercises in honor of Louis 
Pasteur at the Town Hall, New York 
City. Chemical and medical societies 
have already held memorial meetings 
in commemoration of the hundredth 
anniversary of the birth of the French 
scientist, but this open meeting is 
planned especially for the general pub¬ 
lic. Ambassador Jusserand of France 
will preside and three or four brief 
addresses will bg made by prominent 
educators and officials dealing with 
Pasteur’s many activitieik No charge 
.will be made for' the tickets of admis- 
sh>h aiid tiiey will bb sent,to’the various 
contributors .and soeietiet for^ dis- 
tribation.' * 


Explains German Connection 
of New Potash Firm 

Representative States ’That German In-' 

.teresls Are Not Backing Potash 
Importing Corporation 

Gcrmiin interests are not backing 
the newly formed Potash Importing 
Corporation of America, according to 
an official statement of the company 
given to the New York Times on Jan. 

18. The statement said that “neither 
the German Potash Syndicate nor any 
other German interests has slock iff 
the Potash Importing Corporation of 
America; neither can they in any way 
inffucnce the policy of the new cor¬ 
poration.” 

A, 'Vogel, American representative 
of the German Potash Syndicate, said: 

“It has been stated that the German ■ 
Potash Syndicate was anxious to con¬ 
clude an agreement with an American 
corporation in order to avoid taxation 
at home and that Germany would be 
seeking anotlier loophole to avoid ropa- 
rntions payments, as it is believed 
that payments for German potash 
will be allowed to accumulate in this 
country. ’I’he new agreement does not ' 
in any way clmiige the liability of the 
.syndicate to pay its German taxes, nor 
docs the syndicate intend to accumulate 
dollar acciiiinls in this country on ac¬ 
count of the reparations matter, be- 
eiiuse the syndicate is in no wise in¬ 
volved in the reparations question. 

“The chief reason for the syndicate 
entering into an agreement with the 
Potash Importing Corporation of 
America is the fact that I notified the 
syndicate, more than a year ago that I 
would wish to retire within a reason- 
abte time and that it would be nec¬ 
essary for the syndicate to look out 
for a successor, preferably in the form' 
of an American corporation. The synv 
dicale, therefore, accepted an offer of 
the Potash Importing Corporation of 
America to market and distribute the 
syndicate’s products jn the United 
•States from May 1, 1928.’’ 


“Radium” Company Cited for 
Fraudulent Advertising 

Advertisements by the Aaban Radium 
Company, Chicago, III., that a product 
manufactured by it contained radium 
is the basis of a citation just issued by 
the f’ederal Trade Commission. 

Based upon a preliminary inquiry, 
the Federal Trade Commission has rea¬ 
son to bolieve that this firm’s product 
contains no radio-active material and 
that its advertisements to that effect 
arc deceptive. 

Messrs. Abbott" E. Kay and R. .T. 
N^ISon, • co-partners trading as the 
Aaban Radium Company, are named in 
the citation and have bedn called upon 
to file an answer. and appear at a 
hearing to be conducted by the Com¬ 
mission. At this hearing wltneasea 
representing both sides will be e»m- 
ined to determine the. truth or falsity 
of thn firm’s advertisement and 'thm- 
ofter a decision will be rewdied by the 
Coamiaston. 
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Coal Commission Report 
Disappointing 

Out No New Data or Explana¬ 
tion of Price Spread Uetween 
Mine and Connumer 

In its elforj to he absolutely fair arni 
to avoid placin^r responsibility bcfor 
.the blame is proved, the President’s ('u; 
Conimission has hrtu^ht out a repor 
which is certain to be a disappointnicii 
to the consumers of coal and U) man 
members of Congress. In the coal trad 
Kseif there is a very evident sense o 
relief. In the Jiveruj^e investi^jation o 
this kind, it is cistoniary to have sonn 
harsh thinK's to say to operators, whol(‘ 
saiers and retailers, even before it li.e 
been established that they are guilty. 

The Jun. 15 report has all the iiidica 
tions of a desire to avoid expressiiij; 
COnclu-'it-ns until all the facte can be 
weighed. As a consequence, it may be 
piedicted that th(* smaller coiisutners 
and a certain etetnenl in Congress will 
feel that the rejiort is colorless jind 
that the conimission is not reacliing 
tie Beat of thi' trouble. It dm's not 
e.xpreBs an ojnnion as to whether oi' not 
current price.s are just. It doe.s not .'^ly 
whether or not tlu* miner.^ ar(‘ receiviiiK 
0 higiier rale of wage than the con- 
.sumers should be called upon ti) pay. 
No one is accusiai of prolitcenng. The 
report indieali's m a gcnierat way same 
thing ns to the spnnui ludweeii tlu* cdhI 
at thi* mine and the delivtuy cost of 
coal, but It gives no ciue as li> who i-- 
responsibh*. LaPor, I ranspoilation, 
over-deV(‘lo|)menl, storage and otliei 
mattiTs are discusseil, but little is said 
about the business factors itj eoal bur 
that reason it is {•ertain liiat soim- of 
the geiiUenien on Capitol Mill will eon 
elude that llu' commission has wiillen 
“Hamlet” with Ilamlrt left out. 

Littlb Nkw Data in Rceoin 
The more constructive tliinkm-.s holli 
within and without the industry seem to 
bo agreed that the commission did v\"li 
in making baste slowly. Kven Ihos, 
wdio are expressing mucli disaitpoint- 
ment with the report are inrlim'd to 
suspend final judgment as to the jiossi- 
bility of the commission bringing out 
something concrete at a later date. 

A careful analysis of the retiort 
shows that tlune is little material in it 
which could not have been written on 
the first day that the commission sat. 
Nevertheless the presentation of this 
material is regarded ns very valuable 
because the wide publicity will con¬ 
tribute greatly to the popular utuTt- 
standing of the entire subject. The re¬ 
port must be regarded more us a state¬ 
ment of the problcms.uf the commission 
thftn as ft eontribulioii to their final bo- 
lution. Not the shred of new rilatiatical 
information ia contjiined in the docu- 
montu From a constructive point of 
viefw, this failure is regarded as the 
roost serious because the report it 
stands holds out no assistance to the 
New York conference. An unusual op¬ 
portunity was offered to get material 
of a Btatiafical character before that- 
body» but this seems to have been made 


impos.sibie by the mi^-up over the cost 
form.s. 

A significant feature of the report is 
the indication that the commission is 
not inclined to allow the industry to 
blame ail of its ills on .slowness oJ 
I lansportation. 

K.Mi'LOYEES OF COMMISSION 

In connection wdth iLs denial of 
(barges that political patronage is be¬ 
ing handl'd out in the way of clerical 
positions the ciimmission has issued a 
personnel statement giving the exact 
numbers of its employee.s in the various 
classifications. It follows: 

“The eonimissioij’s staff as at pres¬ 
ent conslilutisl includes fifty-six tech¬ 
nical employees and ninety-three non- 
lechnical enifiloyees. The nieinber.s of 
llie technical staff include: Four en¬ 
gineers, thirty-eight inve.stigators, six 
assistant investigators, seven ex- 
ainiiKTs, one mineral geographer. 

"The non-technical employees include: 
One .secretary, one chief clerk and dis¬ 
bursing officer, one administrative 
a^sIslanl, one confidential clerk, forty 
statistical clerks, ek'veii stenographers, 
(leht typists, Iw’o comptometer o]>era- 
tnrs, seven clerks, three calculating nia- 
rhine operators, one slatistical drafts¬ 
man, SIX operatives, one graiihotype 
ojierator, two lib' clerks, thrc'e apjircn 
tices and (iw messengers. 

“No nu'inlx'r of tlie commi'^sioii lias 
a [irivate secia'tary or messehgei’.” 


Exporl Statistics to Be Compiled 
in New York 

After a eareful siutly of tile inantier 
m whir!) impiiii anil exporl stalisl.ie. 
ate iietne, eolleeteil, (ioinnieree .Seere- 
lai\ llooiei lias deeided to eotilinne to 
loiiipile those fip-uri's in Now York. 
I ei'odative authority rr-eentl.y was piven 
wliiih eiiahled the transfer of this slu- 
lislieal work fi'oni tile Treasui'y to t.he 
( oinineree lU-partnienl. The same law 
tintliori/.ed the Seeretary of (ioninieree 
to eonsolidale the llurojiu of (ioninieree 
■datislics in .New York with the Bureau 
I ' l''oreiirn and Iloniestie (i'onimerei- ajui 
to 'ransfer thp wank wholly or in part 
to Vi asliin,rton. 

Siiiee ini|iort and export fip;uros must 
lie huiailed Inrp'ely durinK a compara¬ 
tively few days of the month, the im- 
ines.sion lony: has prevailed that if the 
work were tran.sferred to the Bureau 
of the Cen.sus in Washington, a large 
number of employee.s could he tem¬ 
porarily released from their regular 
duties to handle that peak. The survey 
of the situation, however, developed that 
the work is expedited in New York by 
the fact that the stati.stical force has 
close contact with the collector’s office 
in the New' York Custom House. 

Figures covering the imports during 
the last nine days of September and 
during the month of October are becom¬ 
ing available only at this time. This 
long delay has been occasioned by the 
changes of schedules caused by the en¬ 
actment of a new tariff act and ■ by 
certain other changes in the classi- 
dcations. 


Rubber Planters Confer 
With Manufacturers 

British liepri-sontatives Meet With 
American Manufacturers in At¬ 
tempt to Assure Future Supplies 

British rubber planters and American 
rubber manufactunTs held meetings in 
Now York la.st week, for the purpose 
of seeking mhiio way of adjusting the 
rubber situation so that a price level 
equitable to both groups may be ar¬ 
ranged. 

The British planters, Sir Stanley Bois, 
Eric P. Miller and B. J. Burgess, repre¬ 
sent the Rubber Association of London, 
a group of planters controlling 70 per 
cent of the world’s rubber supply. The 
American niaiiufacturcrs represent the 
Rubber As.scK-iation of America, whose 
membershij) i.s responsible for 70 per 
cent of the world’s rubber consumption. 

The American ('ommitteo is made up 
of H. Stewart Hotchkiss, vice-president 
of the United States Rifliber Co.; B. G. 
Work, president of the B. F. Goodrich 
Co.; William O’Neill, of the General 
Tire & Rubber ('o.; ('. W. Litchfield, 
of the Goodyear Tire Rubber Co.; 
F. H. Brown, of M(*yer & Brown, Inc.; 
William B. Pfeiffer, of the Miller Rub¬ 
ber (k>., and Horace I)e Lisser, of the 
Aja,x Riibbet Cu. 

Wash i nhton 1 ntkrestei) 

The Departmenl of Commerce is said 
lo be interested in what the present 
conference may do. As'^i.stant Secretary 
of (knnmei'ce Houston conferred with 
the British party Thursday night and 
returned lo Washington. 

The Work of th<‘ confenmee, which 
met in (lie rooms of the Rublier A.sso- 
ciation in the Fisk Building, New York, 
began with an cx])osilion t<t the visitors 
of the eomlitions surntunding the ruh- 
b(‘r manufaeturiiig industry in this 
country. In tlunr turn the British com¬ 
mittee put befoi-e the American manu¬ 
facturers a tlioroiigh outline of the 
situation in England and its colonies. 


Complaint Affainsl Jobbe^osing 
as Manufacturer 

Whether or not a jobber and whole¬ 
saler may rightfully advertise as a 
manufacturer is the question involved in 
a complaint issued by the Federal Trade 
(’ommission against the American Tur¬ 
pentine Co., a concern trading as the 
North American Fibre I^roducts Co. 

According to the complaint, the 
Amerean Turpentine Co. is a jobber 
and wholesaler of paints, varnishes 
and fiimiliar products, with its prin¬ 
cipal office in Clevelund, Ohio. The 
company, it is alleged, resells its com¬ 
modities under the name of the North 
American Fibre Products Co., and in the 
sale thereof advertise.s that such com¬ 
modities are manufactured by the com¬ 
pany so selling them. 

The commission contends that this 
practice is an unfair method of compe¬ 
tition, as it leads the public to believe 
that the respondent’s products are pur¬ 
chased direct from the roartufacturer, 
thereby‘saving all interroediate pr<^tB. 
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Courses in Cereal Chemistry 
at Minnesota University 

Durinff the first week in January, 
twenty-four men and women interested 
in cereal chemistry gathered together 
for a week of intensive study of whcui 
and wheat products. The work was 
given at the University of Minnesota 
and was in charge of C. H. Bailey. The 
morning sessions were devoted to let- 
tures and the afternoons to laboratorj 
work. 

Dr. Bailey had charge of the work on 
hydrogen-ion determinations; R. A. 
Gyrtnor discussed “Colloids and Pro¬ 
teins"; L. S. Palmer, “Wheat in Nutri¬ 
tion"; J. J. Willaman, “Enzymes in 
Fermentation"; H. K. Hayes, “Wheat 
Breeding”: E. 0. Stakman, “Wheat 
Diseases"; R. N. Chapman “Wheat and 
Flour Insect Pests" and A. C. Arny. 
“Wheat Classification.” 

The afternoon sessions were devoted 
to: Viscosity measurements of flour, 
using the MacMichael viscosimettn; 
hydrogen-ion determinations of flour; 
hydrogen-ion determinations of fer¬ 
menting dough; electrical conductivity 
measurements of flour. 

Applicants for the course were many 
times the number accepted. The latter 
were necessarily limited because of jach 
of laboratory faeilitics to handle a 
larger number. This large demand foi 
intensive training is conclusive evidence 
of the great ilesire on the part of cen al 
chemists for fuller informati(»ii in thi'- 
particular field of cereal cheinistn. 
t'ertainly siicli a course as here out¬ 
lined could not be better given than at 
the University of Minnesota, for no¬ 
where, either in the United Stales or 
<tbroad, is more intensive worl\ or more 
cafiahle rc'search work being done than 
at this university. The names of Dr. 
Uiortner and Dr. Bailey are at the to]) 
of the list of thi>se who are applyinu 
the most advanced methods of ])hysical 
and colloidal clumiistry to the .solution 
o] tundamcnlal flour and baking prob¬ 
lems. 

Scientific Control in Baking 

The physical projierties of wheat 
flour seem to I'evolve largely around the 
colloid propertie.s of its gluten. The 
capacity of the gluten to absorb water 
and to vary largely in its viscosity de- 
l>end on the hydrogen-ion content of 
the medium in which it finds itself. This 
hydrogen-ion content is affected to a 
greater or less extent hy the buffer ac¬ 
tion of the salts present, notably the 
phosphates. These buffer effects vary 
with the wheat flour grade. 

Fermentation, go necessary for the 
production of bread, is an enzymatic 
process, and the speed with which a fer¬ 
menting dough reaches the point where 

is ready for the oven is largely a 
function of intensity of the acidity of 
such dough. 

In some of the largest bakeries of 
this country, the dough fermentation 
period is under scientific control by fol¬ 
lowing the change in.pa as the fermen- 
Ution procee^. When the proper p. 
^ developed the,dough is placed in 
oveaL 


Paper Plant Expansion Keeps 
Pace With Water-Power 
Development 

A.s a result of the negotiations re¬ 
cently concluded between the provincial 
government of Quebec and the new 
compuny organized to develop the power 
resources of Lake St. John and the 
Saguenay River already in its initial 
^tage.s, announcement was made at the 
(iffices of the Canadian Export Paper 
Co,, Ltd., that Priee Brothers & Co., 
Ltd., for which it acts as export selling 
distributor, has entered upon a lUyear 
in-ogrum of expansion which will ulti¬ 
mately increase its pre.sent daily out¬ 
put capacity of 800 to 900 tons of paper, 
or 280,000 tons a year, thereby setting 
a new record for Canada. 

The initial work of installation is 
already under way and the program 
calls for the production of 200 tons a 
day new' output hy January, 1924, and 
200 tons additional at the beginning of 
each of the two succeeding years until 
the maximum is reached. Price Bros. 
& Co., Ltd., owns or controls about 9,000 
s<iuare miles of freehold and leasehold 
limber limits in the valley of the Sague¬ 
nay River ami the Lower St. Lawnaice 
which have been rouglily estimated to 
Minlniii 20.000,000 cord.s iif jnilp woud. 

Wide Interest Evidenced 
in Paper Exposition 

In the Pa)H‘r Imluslries Exposition to 
he held during tlie w'eek. April 9 to 14, 
al CraToi Central Palace, New York, 
while the American Paper and Pulp 
.Association and its lelatod associations 
aie meeting, three main groujis will 
feature the list af exhiliit.s. The first 
giouj) w'ill cover paper-making ma 
chinery and the chemicals entering into 
the manufacture of pajier; thi* second 
will ho the making of jinper itself, and 
the third the conversion of paper into 
its vanou.s subdivisions in whiidi it 
reache.s the [lublic, such as boxes, twine, 
and specialties, as well as the large 
field of distribution to pi inter and coti- 
-sumer in the form of w’riting paper and 
other papei's. 

The manufacturers of paper mill sup¬ 
plies have been jirompt to take advan¬ 
tage of this opportunity to pre.sent their 
equipment to the paper mill executives 
w’ho will bt at the exposition. A large 
attendance of paper manufacturers and 
merchants during the week is likely be¬ 
cause of the fact that the exposition 
will be held during the week of the 
annual convention.^ of American Paper 
and Pulp and the National Paper Trade 
Aasociationa and their affiliated organi¬ 
zations. The manufacturers of beaters, 
rolls and other similar heavy equipment 
,are already well represented among the 
exhibitors as are aI.ao the chemical sup¬ 
ply companies, which sell bleach, colors, 
and all of the wide range of chemicals 
entering into the manufacture of. paper. 
The manufacturers of specialties, such 
as boxes, paper., twine and the like, are 
included among those who have con¬ 
tracted for exhibit sp%ce. * 

The chief ^orts of the exposition 


management, however, have at the out¬ 
set been devoted to the securing of edu¬ 
cational exhibits for the show. The Por- 
est Products Laboratory, of Madison, 
Wi.'i., and the Research Laboratory of 
tlie United States Forest Service have 
been invited to present an exhibit. An 
etfoil, for instance, is b^ng made to- 
have a special exhibit of the United 
States Bureau of Standards, which op-'*, 
erate.s its own paper mill at the labora¬ 
tory in Washington, where teats are 
made of jmper made by different proc- 
e.sses from miscelluneous materials. 


Plan Complete Study of 
Fastne.ss of Dyes 

Experiments to tletermine the effects 
of various dyestuff.s upon different tex¬ 
tiles are to be undt'rtaken in the near 
future by the United States Bureau of 
Standard}^. Fastmxss in relation to 
moisture and light, oxidation and chemi¬ 
cal changes under varying conditions 
are to lie studied especially. The ex- 
perinienls will continue some months. 

Exporters of textiles in particular 
are interested in a number of problems 
regarding tlu* <lyes put into their goods 
which liave arisen, accumulating^ over 
a course of year.s. It has been found 
that, ’A rlye which is satisfactory for 
I ho domestic tradi* sometimes fails to 
maint.ain its quality on exported fabrics. 

'I’ho Bureau of Standard.^ has been 
.asked to determine the degree of wash¬ 
ing ad\isabli‘ under difl’erent conditions; 
ll)e varying tiualily and (fuantity of 
dyestuff necessary to hold .successfully 
in diff(‘rent mixtures of yarns; to 
study the jirohlem of fading in mixed 
colois and generally cover the subject. 

It is expected that several trade asso- 
eialioiis of textile rnanufacturerH will 
fojitriliute to a fund with which the 
bureau may carry forward these expBri- 
mem.^ on a scale larger than that which 
would h(“ possible with the limited ap¬ 
propriation at its di.sposal. 


Sek-nium Chloride Used for 
Artivating Carbon 

A iitw .'itui method of niak- 

iiie: ii superior tirade ot purified car- 
i)on ut moderate coat has been recently 
invented liy Prof. Victor Lenber of the 
ehemi.stry dejiartmcnt of the University 
of Wisconsin, and patented jointly with 
the General Electric Co. 

Tlie material yielded by the process 
may be u.sed for various purposes, such 
as an activated carbon in tias masks, 
or in the recovery of Kasoline from' 
natural (las. As a purifier material it 
may be employed *in the manufacture 
of dry-cell batteries or for electrodes. 

The new process consists of treating 
charcoal ^ith selenium oxychloride, a 
solvent for the hydrocarbons, removing 
the solution, and washing the residue. 
The product of such a treaAienf to 
much purer than the product of other 
methods, it is said, and possesses gr^t 
absorptive properties, and may be jised 
mope effectively than ordinary activaipd 
charcoal for the absorptioh of'ganM. 
Relatively moderate temperatnrtt bdldw 
'lOD deg.'C. are used. 
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New* Jersey Chemists Hear 
Chamot and Herty 

Record Attendance Attracted by Highly 
Practical Topic, "How Shall the 
('hemiat Live?" 

"Solving i^rohlemH by Means of llii' 
MicroBcope” and “How Shall the Cheni- 
iet L?Ve?" were the BuhjeetH disi’usseil 
at the January meeting of the New Jer 
aey Chemical Society, at the largest 
gathering ever held by that organiza¬ 
tion. Prof. K. M. Chamot of Cornell 
UDivemity, and president of the Tech¬ 
nical Photographic and Microscopical 
Society, recommended the microscope 
as a short-cut for chemical research. 
Recourse to that instrument, he de 
dared, will save both time and money, 
particularly in “solving those problems 
which arise in that no-man’sWand lying 
between physics and chemistry and 
phyjiics and the biological sciences. Ity 
means of some excellent slides, Ur. 
Chamot demnnstrated the advnntage.s 
of the niieroscojie in examining such 
things us ancient coins, glazes on 
porcelain, toxtile.s and furs. It was in- 
tei'esting to note that in ilie two ]ast. 
mimed case.s, the micioscope shows 
marked diifereiice in the structure of 
mulberry .silk from the doniesticated 
silk worm, wild silk and artificial silk. 
The characteristic properties of most 
animal hairs serve as a quick and easy 
method of determining the sort and 
natuje of any furs. 

How .Shali. the Chemist Live? 

4 was Ur. Charles 11, llerly'.s dis¬ 
cussion of the economic status of the 
chemist, however, that most strongly 
appealed to the New Jersey chemical 
workers. Anything that affects the 
chemical industry, Ur. Herty declaied, 
is bound to have its reaction on the 
chemical profession of this country 
Therefore, the policy of short-sighted 
.executives who have abandoned indus¬ 
trial research can only be regarded as 
a serious blow to the chemist. After 
reviewing the various lines of activiiy 
open to the chemist in both ac.sdemic 
and industrial work, Ur. Herty called 
attention to the special appeal otfered 
by the synthetic organic chemical in¬ 
dustry. Here is an industry with a 
pcater proiiortion of output |ier chem¬ 
ist than in any other branch of industry. 
The greatest enhancement per unit of 
raw material is directly attributable 
to the work of the chemist. 

AMmie.AN Chemists Shoitji Leap 

Ur. Herty warned the holders in the 
field of synthetic organic chemistry 
Bga’intt being sati.sfied with simply 
doing n.s well as another nation has 
already done. "This country," ho said, 
**haB the right to expect that American 
chemists, if given the chance, will lead 
the wofid in the development of chemi¬ 
cal industries, but this can only be ac- 
campliahed by research work of the 
highest type by men who dare venture 
intrf untr^den fields." Very aptly Dr. 
'HaAy ap]iKed to the chemical industry 
that biblij^idal troth— “when growth 
stept, deky acts In.” He showed 
clearly iiy moans of employment figuns 


taken from the Tariff Commission’s 
Census of Pyes and Organic Chemicals 
that the chemist is keeping pace with 
hi.s inilu.stry. In 1920, 2,406 chemists 
were employed in the synthetic organic 
ehernieal industry to produce .270,000,000 
lb. Ilf proiluet.s. In 1921, l.-'idl chemists 
III this same industry produced but 121,- 
000,000 lb. of products. 

in ciineluding his talk. Dr. Herty 
(Tilled attention to unsound public opin¬ 
ion regarding the ehernieal industry. 
He attributed much of this to the cheni- 
i.sts’ failure to keep the public properly 
informed. "We have ^no right,” Dr. 
Herty said, “to keep the laymen in 
Ignorance of what we are doing, and I 
sliould like nothing better than to see 
.’view Jersey, as the center of the chemi¬ 
cal industry of the country, take the 
lead in helping the people lo know what 
clieniistry ha.s to offer,” 


■ Make Byproducts Pay to 
Eliminate Waste 

All important step forward in the 
campaign looking to the elimination of 
waste in industry is about to be made, 
Secretary Hoover has intimated. Plans 
are practically complete for a survey 
of the lumber industry with the idea 
of developing the wastes which can be 
eliminated profitably. 

Wa.ste cannot be eliminated, to any 
important extent, by legislation. If it is 
to be prevented, it must be made profit¬ 
able. The contemplated investigation 
wi'l be made under a co-operative 
agreement between the Department of 
Commerce and the lumber industry. 
It is believed that a systematic and 
nation-wide study of wastes, by in¬ 
dustries, will reveal great opportunities 
for the utilization of byproducts. 


Personal 



Tho-Mas M. Pains, Jr., of California 
has lieen aiipointed assistant profes¬ 
sor of iiiinirig engineering, University 
of Illinois, Ui'bana. He will have 
iliarge of the eoiil-wasbing and ore- 
dressing liiborutory. 

II. nAliPow, formerly of the ehem- 
iiTil and nietallurgieal branch of the 
liomiiiioii liiireau of .Statistie.s, has re- 
tiiiTied to hi.s former jiosilion as assist¬ 
ant eiiemist for the Deloro Smelting 
& Reliniiig Co., Deloro, Out., having re- 
■sigiied fiTini the bureau. 

RiiiiKiiT (iiLMAN Brown lias been 
elected president of the Institution of 
Mining and Metallurgy, 1922-1924, to 
succeed .S. ,1. Speak, 

AliTiiltR P. Denton has resigned as 
sales manager. Pacific Portland Cement 
Co., in lieeome district engineer for the 
I’ortland Cement Association, With 
luTidquarters at tlie Sun Francisco of¬ 
fice. 

’T. A. Dines ha.s been chosen presi¬ 
dent of the Midwest Refining Co., Den¬ 
ver, to succeed Henry M. Blackmer, 
who ha.s been made chairman of the 
lioard. Mr. Blackmer will continue his 
active .is.sociation with the company, 
leaving the details of the administra¬ 
tion of its affairs to Mr. Dines. Mr. 
I'ines has been connected with the 
Midwe.st-company since 1915, when he 
Wii.s elected treasurer. 

Walter F. Graham, who for .some 
time past has been associated with the 
Henry Souther Engineering Corpora¬ 
tion in Hartford, Conn., has resigned 
to take charge of the foundry opera¬ 
tions of the Curtis Bay Ship & EnginI 
Co., Baltimore, Md. 

Herbert R. Hanley, formerly of 
Bakersfield, Calif., has accepted the 
position of' associate professor of 
metallurgy at the Missonri School of 
Mines, Soil*, Mo< . 

Colonel Omm T. Sust has 
elected presidem of the Tide 'Wntar Oil 


Co„ New York, succeeding Robert B. 
Benson, who ha.s become chairman of 
the board. 

Dr. Jhi.uis Stieglitz, director of the 
department of ehenii.stry. University 
of Chicago, spoke before the Philadel¬ 
phia Section of Die A.C.S,, Jan. 18, on 
“The I.aws of Chemistry Govern the 
Mechanism of l.ife,” 

UoiiEiiT E, Swain, professor of chem¬ 
istry at I,eland Stanford University, 
sailed for lOurojie on Jan. 18. He ex¬ 
perts to he gone iiliout (! montlis and 
will visit various countries of conti¬ 
nental Europe. 

James G. Vail, of the Philadelphia 
Qpartz (!o., presented a paper on 
“Uses of Sodium Silieale” before the 
A.ssociation of Corrugated Paper and 
Fiber Box Manufacturers, New York 
City, Jan. 18. 

.The following men from the Univer¬ 
sity of Chicago will give talky/by radio 
from the Ciiieago Daily Neills station; 
Feb. 20, Prof. Julius .STiEOLirz, on 
“Chemistry and Medicine”; Feb. 27, 
Prof. H. I. SCIILESINGER, on “Radioac¬ 
tivity,” and March C, Prof W. D. 
Harkins, on “The Structure of Atoms.” 

The following officers have been 
elected for the Southeast Texas Sec¬ 
tion of the A.C.S. for the year 1923; 
President, L. S. Bushnell; vice-presi¬ 
dent, W. A. Slater; councilor, F. M. 
Seibert; treasurer, L. B. Howell, and 
secretary, P. S. TlL^ON. 

Obituaiy 

Albert H. Miller, chief metallurgist 
of the Nicetown works of the Midvale 
Steel & Ordnance Co. and an expert 
in steel analysis, died Jan. 11, .at Amb¬ 
ler, Pa. He was 43 Tears old. Mr. Mil¬ 
ter' Whd a graduate of Uie V^n^ty 
of Psanaylvanla. and enteiigd tha. 
ploy of the Midvale empony to IWMi' 
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The Present Trend of Business 

Return of anfldence, Higher Prices, Easier Money Conditions and 
Growing Volume of Manufacture Form Kasis 
of Favorable Prediction* 


By Percv II, Johnston 

I’rt'Hkh'iit. Clirnilcal .Natliniiil Hank of Now Vo(k 

A n analysis of the present situ- 
. ation reveals indications that bu.si- 
nes.s has entered a period of inenoised 
activity and that an appreciation of 
values in the commodity markets is 
under way. The fact that contidenco in 


the fact that inventories have been 
well liquidated, and that the ultimate 
consumer who has dfOiberaleiy, duriiiff 
the period of falliiiff pidi'cs, jio.stponcii 
purchases not ttf an absolutely neces- 

- , ; , ,..;--- ,sary nature, will inimeclialelv supply 

future values has been iargely restored hi.s accumulated need.s when hi' is eon- 
is evidenced by the pronounced rise in vinced that tlie market is risine 
tile price level which has occurred in 
the past few months in contrast to a 
continued decline during the preceding 
year and a half. While difficulties in 
handling the increased freight traffic 
by the transportation .system have he- 
eonie an important factor in the current 
industrial situation, yet the railroads 
are dealing efficiently with the problem 
and it is not thought that the ill effects 
of congestion will be more than tran¬ 
sitory. 

More serious, indeed, is the p 03 ,sible 
shortage of labor and a resultant rise 
in the wage scale. It is of significance 
that in England, with whose productij 

we must compete in the markets of the .“w wi cm- 

world, no correspondingly definite fise table and work out a general 

in commodity prices has yet occurred stabilization and the re-e.stab- 

c___ ‘ .1 lishment of sound oommonoicil inlwr_ 


and instead of an increa.se in the wage 
Seale, recent reductions have been re¬ 
ported. In fact there is in England 
considerable unemployment. 

iNcriEASED Purchasing Power 

Of the forces at work tending to 
bring about an increased volume of 


lishment of sound commercial inter¬ 
course between nations. 

Prospects eor 1923 

Although it is beyond the ability of 
any man to forecast what the year 
1923 holds in stord, yet it is our con¬ 
clusion that American business has 


, ■ , • . elusion mat American business ha: 

imoormnl'*?' f-™ « «tate of de 

prnssion and has iiro^ressed into 
constructive period of recovery. 


important is the enormous supply of 
credit available for industry and com¬ 
merce, . due priftiarily to an unprec¬ 
edented amount of j?old at present in 
the country. The increased cost of 
production of articles of manufacture, 
due to a higher wage scale and the 
enhanced value of raw materials, tends 
to raise the price of the finished prod¬ 
uct. Other Circes which will tend to 
effect a rise in commodity values are 
the increased J>urchasing power of the 
wage-earner; the recent tariff law, 
which increases the price of importa¬ 
tions of both raiv materials and manu¬ 
factured products; and finally the specu¬ 
lation which invariably accompanies 
easy .money conditions and a rising 
commodity market,.Increased voltftae 
w trading, be^^i^entunte^ bdth i^y 

P»*slW!«nt*s to 

stOQlchoia^ Jan. if p. 



monthly PLUCTUAtlOW IN OSIMKNT 
.PEOPUe mOH . jyOG KS AND 

SSOPICfflNTS.. , , • 


“Chem. & Met.” Weijrhted 
Index of Chemical Prices’ 

10(1 for 1H13.14 


BuHf -- 

This \V(‘ok 

liiust Work 
Jatuinrj, l‘)i!U . 
•lanuiiry. IS*:’! . . 
Jaiuiat'N, IPlid . 
Api'U. 1‘iKS (hiKli) 
April, S});:! (low) 


..174.tl 
. .171.71 
144 

U1 

., 242 

.. 2K6 

.. 141) 


A marked riso In week’s index. 
iiuimImm' loults (rom tin- cotiNUicrably 
hinli'-r i)rlro,4 fup hoih vottunsaed ftnd 
linscfil oil,4 SliKlitly lowor (luola- 
linti.s on cjui.^ilo Notlti did not affect 

lhi‘ liiiirx aiijiU‘fijil)).\ 


KuBO^E’s Pkoblkm 

It is, however, futile for us to look 
for the return of full prosperity in 
Amerien until the re-e.stablishment of 
wur-torn Ehrope on a sound eeonomie 
basis. Amerien ennnot have continued 
pro.sperity while Europe is nt the same 
time prostrate. The question of an 
economic readjustment eannol and will 
not take place until the mutter of 
reparation.s is definitely concluded and 
it.s faithful performance is undertaken 
in the right spirit. This is Europe’s 
job and must be solved by Europe before 
the rest of the world can sit at the 


Record Shipments of Cement 
Made in 1922 

Both Oiilpul and Shipmenta Show 

Marked (tain.s Over 1921, Accord¬ 
ing to (ieological Survey 
Figures 

During the year just ended the out¬ 
put of finished Portland cement is esti¬ 
mated to have reached 113,370,000 bbl., 
as compared with 98,293,000 bbli in 
1921, a gain of Ki per cent. These 
figures, whieli are those of the U. S. 
Geological survey, are baaed on actual 
returns from producers, although lack 
of reports from four producers made it 
necessary to estimate figures in their 
cases. 

A total of 110,503,000 bbl. of cement 
wa.s shipped to consumers throughout 
the United States during 1922. This 
represents the heaviest total of ship¬ 
ments recorded in the history of the in¬ 
dustry, Shipments during 1921 reached 
95,051,000 hbl., or a little over three- 
quarters of the total for the year Just 
passed. 


CKMENT PHODIICTION SHIPMENTS 
ANn STOCKS 

1921 19S2 

No. of hW. No. of Mil. 

Production . 98,29,1,000 111,870,000 

Shlpnicnla . Oli.OCI.OOO 111,568.000 

SlockH on hand at 

end of yi-ar ... 11.918,000 9,134,000 


Stocks of finished Portland cement 
at factories, Dec. 31, 1922, amounted to 
9,134,000 bbl., or 2,804,000 under the 
quantity en hand one year ago. 

There were also about 2,823,000 bbl. 
of clinker, or unground cemenj, at, the 
mills at the end of December, as .against 
1,940,000 bbl. at the begmning of the 
month. 

Al shown in the accompanying ^hle, 
“P band Dee. 81, ^2, were not 
only Tourer than thoee aveil^^ 

)v21, bet abipsjieiita exceeded prodnetitm 
hy newljr 8400,000 barrels. 
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Stabilizing Influence Seen in New York 
Chemical Market 

Manufacturers Advance Prices on Acetate of Lead and Hydrofluoric 
Acid—Potassium Salts Show Strength on Spot 

insult' ligui'ns. Ammonium nitrate vvas 


A tiTlVlTV in the chemical iiiarkcl 
has hcen limited to a few special 
items ilui'ing the jiast week anil trad¬ 
ing ill general was of a routine nature. 
Prices for mo.st chemicals held to their 
former levels, with a few increases 
noted, due, it was said, to increased 
producing costs. The chemical market 
in general seems to be ijiiite slow in hit¬ 
ting the new year stride and several 
leading interests are expressing their 
■disappointment at this condition. It is 
generally believed, however, that the 
gradual recovery will leaii to a com¬ 
pletely stabilized market vrtieh will 
show satisfactory results in the long 
run. 

Dealers in arsenic were inclined 1o 
(lifer spot gooihs at lower prices. .Sev¬ 
eral fair-sized tonnages were reported 
on dock from .lajian. It .should be 
pointed out, however, that the market 
still retains a very .strong jmsition iitid 
any iironoiinccd buying activity will 
lend sharply lo advance s]iol (piola 
tion.s. I’roducers of acetate of l(*ad an¬ 
nounced an increase of Ic. ])er lb. for all 
grades. The I'ecent rise in the nielal is 
directly accmiiitnlile for the new pnee, 
t'austie potash is quite linn on the spot 
market, due t.o the dilViciilty experienced 
in obtaining foreign shipments. Ciiiis 
lie soda for export was a sliade easier, 
ulthougli the domestic imiuiry eontin 
lied fairly active The bichroniiiles 
showed a .slight tendency to si rciiglhen 
on the spot inarkel and dealers were 
not anxious to olfer any lound lots at 


Paint and Varnish Industry 
in 1921 and 1922 

CetiHUM Figures for January -Jiiiip, 192U, 
Are 1.5 lo 50.5 Per (’vnt Morv 
Than in 1921 

Thv first somi-nnnual statistics of 
paint aiui varnish pnaluction taken at 
the HMiuost of the industry by the 
Census Bureau show a marked expan¬ 
sion of these indu.stries during tlie first 
half of 1922, thus confirming forecasts 
made, at the November convention of 
the National Oil, Paint and Varnish 
Association. The report covers the out¬ 
put in the first 6 months, Jan. 1 to June 
30, 1922, with comparisons for the cal- 


iti very strong demand, with spot 
.stocks completely exhausted. Fluoride 
of soda, acetate and chlorate of soda, 
lornialdehyde and oxalic acid contin¬ 
ued along moderate lines with demand 
merely of a routine nature. 

J^RINCIPAL PUICK CHAMIKS 

Arrlatc of Lead —- Producers an¬ 
nounced an increase of Je. per lb. on all 
grades du*' lo the increase in lead prices. 
Quotations for white erystals range 
.ifound ]d(a)13ic. per lb. Demand is 
quite active. 

.Arf'tatc of iSo( 2/7—Several sales were 
icconletl around Cic. per lb. The gen- 
Liai range, however, is around d^{fi37c. 
A few stressed lots were noted on the 
sjMil market and these had a strong 
ti-ndency to weaken quotations. 

Af^otir — .Several large .shijnnents 
from .lapan weakened the spot market 
and jobbers were (juite w'illiiig to aciept 
business at late, per lb. Huyi'r.-v showed 
no anxiety to pay to|) ligurns and actual 
trading was of a limited nature. The 
lange was around 

lUrliromolc ot Soda —Small lot trad¬ 
ing seemed to feature this markei and 
prices ranged around TiltniHc. [ler lb. 
Kiuind lilt,', were ofi'ered dowm to l^c. 

r>I(’(irhiii(/ l‘ondfr - Piodmau's con- 
liniie to i(iioLe 2c. ]H*r lb. foi large 
(hums, f.(;.b. works in carload lots. Spot 
goods all in limited supply and dealers 
$2.2;* jK;r 100 lb. for odd lots. 


emlar years of 1920 and llt21. The ac- 
eonipanying tabular stalemenl pre¬ 
sents the statisties‘ 

The data were* compiled from reports 
from 402 establishments, of which 104 
reported the manufacture of white lead 
in oil; 120 the manufacture of zinc 
oxide in oil; 228 the manufacture of 
other paste paints; 237 the manufacture 
of ready mixed and Rcmipaste paints; 
and 240 the manufacture of varnishes, 
japans and lacquers. 

Tile next report will cover the 6 
months period ended Dec. 31, 1922, and 
for comparative purposes the figures 
for the calendar year will be given, as 
well as the calendar year figures for 
1921 and 1920. 


The demand continues along very ac¬ 
tive lines. 

Carbonate of Potash — A moderate 
improvement was reported in the cal¬ 
cined and hydrated grades. Offerings 
were not as plentiful as noted during 
the past few weeks and inward mani¬ 
fests seem to have decreased consider¬ 
ably. ('alcined 80-85 per cent i.s now 
quoted at 5:,'@00. iier Ih, wdth hydrated 
at 7c. per Ih. 

CauHtic I^otaah —Imported 88-92 per 
cent is reported higher on spot at 7c. 
per lb. The strong position of the for¬ 
eign market is keeping prices unusually 
high. Consuming inquiry continues 
moderately active. 

Caustic Stnla —Slightly lower prices 
for export were announeed duo to the 
lack of buying interest. Spot quo¬ 
tations range around $3.45@$3.50 per 
100 Ib. f.a.s. Domestic inquiry is quite 
active with contracts quoted at $2.50 
per 100 lb., basis <*0 per cent f.o.b. 
works in carload lots. 

Chtoraic Soda —Demand continues 
along routine lines, with domestic 
makers (|Uoting around 0i@G:lc. per lb. 
Imported materia! is being held at the 
same level. 

Cuaukh (O' Soda — Domestic pro- 
ducer.s cmitiruic (o quote 23c. per lb for 
90-98 {H‘r ct.Tii goods and report a fair 
consuming lursiness. Imported ma¬ 
terial rangos around 19(a)22c. per Ib., 
according i.i '^tn‘Tlgth and quantity. 

Flaoruh oi N(*(h/- Activity has been 
quite liniiUd during the week and 
prices loi iinporU’d goods were lower 
at 9(fr9i('. per Ih. Domestic prices 
raitgi'd atdiMid HKo lOit. jier Ih. 

i'orniohU'iiiidv l‘iodui:ers continued 
to quote lOe. per lb. for carload lots and 
Ifiic. fnr smaller quantities. Demand 
is somewhat easun due to .several sec¬ 
ond liand otfering.s armnul Ihiic. per lb. 

Oxalic .\ci(l - Domestic material on 
spot ranges around D’c. per lb. witii 
imported held at 131@13ie. duty paid. 
Demand lias been (juite active of late. 

Soda Asli —Ddinest ic busip''As was 
reported (]uile satisfactory^ith sev¬ 
eral carlol transactions at .$1.75 per 100 
Ib. in single hags. Contract business 
was reported in fair demand at $1.20 
per 100 lb., f.o.b. works, basis 48 per 
cent, single bags, carload quantities. 

Linseed Oil— Priee.s for spot goods 
were advanced 3c. per gal, due to the 
higher seed market. Oil in carload 
quantities, cooperage basis, .sold around 
90c. per gal. for immediate delivery. 

23,260 for a Dollar 
German marks as A medium of inter¬ 
national exchange almost dropped off 
the market Jan. 18 when cable transfers 
on Berlin fell to $0.000043. This is a 
new low* record, equivalent to 23,260 
mark.s to the American dollar. 

The note circulation of the Reichs- 
bank at the end of December, 1922, 
amounted to 1,200,000,000,000 marks, 
compared with 754^000,000,000 marks 
at the beginning of December and 
469,000,000,000 at the beginning of 
November. 


I’llODUrTION OF PAINTS AND VMINISIIFS. 1920, 1921 AND 1922 


PaIaU: 

^ pMt#paintJ> . . 

i^WhltokAdinoil. 

ZIm oxid« w oil ... .,.. 

Other p&int« . 

RMdy mixeni and Miai-paain, inrludmK wall 

paintA, "mill vhitM," andenHuicU. •. 

Varnlahaa, Japaaa, and laoQuen. 

* K niaiUfliKt) (—) (leootai daoroaae. t luis^iaM with reapeot tooQo*halfof 1921. 


1922 





.Itlll 1 to 



Per Cent of 

.hino 30 

1921 

1920 

Increase* 

(6 inontlui) 

(Full Yput) 

(Full Year) 

1921- 

1920- 

Lb. 

Lb. 

Lb. 

I922t 

1921 

207.469.000 

382.490,000 

343,626.000 

8 5 

11 3 

138.942,000 

273,874,000 

209,372.000 

1.5 

30.8 

4.341.000 

5.770.000 

7,946,000 

50.5 

—27.4 

64.186,000 

102,846,000 

126306.000 

24.6 

— 18.6 

Gsl. 

Oal. 

Oa!. 



31,159.000 

44.500,000 

55.246.000 

40.0 

—19 5 

24.998^000 

34.316.000 

49.594,000 

45.7 

—30.8 
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Better Volume of Business 
in Chicago Market 

Price Tendency Generally Upward With 
Fairly Active Trading 

Chicago, Jan. 18, 1923. 

A very good volume of business was 
reported from practically all diviaions 
of the industrial chemical market. Sjiot 
goods were moving well and withdraw¬ 
als on contracts were quite heavy. 
Prices hold firm, particularly on im¬ 
ported material, where the uncertainty 
of replacements strengthened the mar¬ 
ket. The tendency all along the lino 
was upward; buyers apparently real¬ 
ized it and were taking on supplies be¬ 
yond their immediate requirements. 

Pkices Well Maintained 
Alkalis were well maintained in price 
and were reported as moving in a good 
volume in the spot market. The ground 
7G per cent cmistic ^oda was quoted in 
moderate lots av $-1.25 per 100 lb. and 
the solid at $3.r)(). ('auntie potanh was 
sharply advanced in the spot market 
and 8c. per If), on the 88-92 per cent 
material was the best offer noted. This 
advance was not surprising, as the spot 
price on caustic potash has lu'en below 
the irnpcnl cost for some time juist 
Soda anh was in good demand and tlu- 
j>rice was steady at !i!2.2r) ])er 1011 lii. 
basis cooperage. 

!*<'trinli (tlir/n was in fair reijuest ami 
only moderate supplies w'C*re available 
for s)»ot delivery. The iron-frei' lum|» 
was (juoteil in .single cask lots at JdOebc. 
jier lb and the ])oW(l<‘r in similar (juan- 
ttlies at pec lb. .l/anno/n/ei 

(hloridc, white granular, w’as in good 
demand, with tbe)-|>ol price linn at S(n 
Sic. per 11). Jl W’as Jtossihle to better 
these hgui'es slightly on malenni for 
shijniient from the Fast. Ibirium salts 
were umbanged in ])Tie(* and wi’ve in 
only fair deniamj llnrimn chloride 
was uirer<'d in sniai! or moderate lots at 
.11] Id ]K*i toll. The earhoeate was (jiiict 
nu siqijdies were available at $90 per 
Lmi. Whitr arneme continued very 
scarce and high priced with only a few 
very small lots oll'ered at 17c. per Ib. 
The shortage of ar.senic 1ms had an ad- 
vei se eifect on the co])per sulphate mar¬ 
ket and very little of the material is 
moving. Due to the strength of the 
m<‘tal, however, the price has been 
maintained at Or. per lb. for les.s than 
carload lots, i'nrhnn tctrnrkloride was 
firm and unchanged at lOir^'llc. per lb. 
in large drums. (Uirboii btHulphide con¬ 
tinued .scarce and the spot price wa.s 
we]] maintained. The best offer for de¬ 
livery from stock was 7ic. per lb., but 
it was possible to dt) some better on ma¬ 
terial for shipment from the works. 
Moderate lots of formaldehyde moved 
to the consuming trade and the price 
was firm at 17c. per lb. in less than 
O'bbl. lot.s. Furfural was available at 
Joe. per lb. in 1,000-lb. lots and should 
find H good market if formaldehyde 
continues to advance. Glycerine was 
quiet and supplies of the c.p material 
Were available in drums at 18@)18ic. 
per lb. 

Phosphoric anhydride was in better 
emand, but the price was unchanged 


at 40c. per Ib. for 1-lb. tins in case lots. 
Cyanide of potash was firm and un¬ 
changed at 55c. per lb. Yellow prtiari- 
ate of potash was weaker on spot and 
supplie.s were available at 40c. per lb. 
The red prusHiate of potash was also 
weaker and it was possible to do 92i*. 
per lb. in single cask lots. 

Linseed Oil and Tpiu’entink 

Buyers were not interested in linseed 
oil and only small quantities were mov¬ 
ing. Boiled oil in .single-drum lots wa.s 
quoted at 9Cc‘. per gal. and the raw in 
.similar lots at 94c. 

Turpentine was too high pri<vd to be 
of interest to most buyers and conse- 
(piently very little moved. Today's 
price for single drums was $1.59 per 
k:al._ 

Steel Market Continues 
Active 

Brices ,\re Stiffening and Consumption 
Ls at a Higher Kate 

PlTTSBi’KCH. Jan. 19, 1923. 

The steel market continues at the ac¬ 
tive rate reached in December, there be¬ 
ing very free jilacing of onhu'.s by all 
classi's of buyer.s, though it i.s notice¬ 
able that the jiroportion of early de¬ 
livery business is larger than what 
mighl be considered normal. Brices are 
stiffening, in general, and while it can 
imnlly lie And that tlio whole steel 
inaj'ket is in llie ad of advancing, there 
js something occin i ing along that line. 

The various steel coiisuniing lines aj)- 
pear to be operating at somewhat bet¬ 
ter rates than in December. 

Bkodi crioN AM) Labor Si'im'Ly 

The rat(‘ of steel jnaxiuction .seems 
to depend ehidly u])on labor sujipiy. 
The actual physical capacity, between 
and bb.OOO.OOd tons of in 
pots a year, is far above the recent oj>- 
eraling rate or any that is likuly to 
be attained. While labor su})ply has 
unjirovcd .somewhat since October, it 
bus not improved as much as might 
have been predicted on the basis of 
the season of year, which curtails out¬ 
door work and must release many men. 
As construction activity promises to be 
as h(“avy this spring a.s last autumn, if 
not heavier, th(‘ .steel indu.stry’s pros¬ 
pect is that it will have a greater labor 
sbnrtagu next April than it had last 
October. 

Steel ingot pioduction was quite uni¬ 
form during the last 3 months of the 
old year at a rate of about 40,000,000 
tons a year, rejiresenting somewhat 
more than 75 per cent of capacity. By 
the end of this month the rate may be 
5 per cent better and the high point 
may represent a gain of 10 per cent, 
the high point naturally falling in 
March, always a good month for oper¬ 
ation. For later months, much de¬ 
pends on labor supply and something 
may depend on the pressure of buyers 
for deliveries, though in general it 
looks as though the steel industry could 
run fairly wel] on momentum to the 
middle of the year, even should the 
present buying movement taper off, uf. 
which there is' no sign thus Ikr/ 


In most finished steel products th^re 
is moro or less of a rising tendency. 
With one exception, conspicuous in con* 
sequence, this tendency is seen only in 
whnt is fi\?queritly called “the inde¬ 
pendent market,” which has sometimes, 
and particularly in 1920,^becn an en¬ 
tirely .''eparate institution. The Steel 
(’orimration’s general policy, as exem¬ 
plified by its action last November in 
continuing its old sheet and tin plate’ 
prices, has been to make no advances. 
Shapes and plates, however, it has ad¬ 
vanced this week, from 2c. to 2.10c., 
while it leaves bars at the old price of 
2c. The object seem.s to he to restore 
the old differential, which ruled pretty 
steadily before the war. Among the 
independents at lea.st bars have really 
been stronger marketwisc than plates 
of shapes for some time past. 

The Ckunhriu Steel Co. started the 
advancing movement in the heavy 
rolled st(‘el products late last week, 
advancing its price on bars, shapes 
and plates from 2c. to 2.10c., and other 
independents have been following, prac¬ 
tically all being now on a 2.10c. basis. 
This make the market 2(d)2.10c. on bars 
an(^ 2.10c. on shapes and plates. A few 
indipernleht nulls are quoting above 
2.10c. on tlie less desirable plate 
business. 

Rising Brick Tendency 

An advance in the independent mar¬ 
ket in sheets is inimineni, several mills 
having already withdrawn from the 
market at the old prices. The Steel 
(’orjMiration could hardly take action 
in any ev<‘nl. ns it is practically sold 
uj) on sheets until June. The regular 
market is L'-bOc. on blue annealed, 8.35c. 
on lilacks, 4.3r)c. on galvanized and 
‘1.7l)(noc. on automobile sheets. A re- 
s))e('table tonnagi' f»f blue annealed, for 
early deliveiy, is now going at 2.00c. 
The lucdietioM is that ilui independents 
will advance black and galvanized $3 
a Ion, to o.bOc. and 4,500. respectively. 
They are all sold for a large part of 
the current quarter and an advance if 
im de will doubtless carry with it an 
opening of order books for the sec¬ 
ond quarter. 

Semi-finished steel, including billets, 
slabs and sheet bars, is .strong at its 
recent advance of $l a Lon in the mini¬ 
mum, and offerings are scant, the mar¬ 
ket being quotable at $37.50@$38.B0. 

Pig iron is J'ather quiet in point of 
turnover, the quietness attracting some 
.attention. Prices are steady or firm, 
but are not being very seriously tested, 
as the inquiry i.s almost entirely for 
small prompt lots. The market stands 
at $27.50 for bessemer, $25@$26 for 
basic and $27^$28 for foundry, f.o.b. 
valley furjaces. 

Connellsville coke has softened a 
trifle in the week, but shows little sign 
of receding to its level of early^n De- 
c. uber, prompt furnace being now at 
$8@$8.25 and prompt fot^ndry at 
$9@$9.25. There is no interest what¬ 
ever exhibited in the matter of seo* 
ond quarter contracts. ConnellsriUe- 
steam coal is off somewhat, frequently 
going at as low' ag IS.75, byproduct 
holding firm at |8.75@|4; 
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Current Prices in the New York Market 

FOR CHEMICALS, OILS AND ALLIED PRODUCTS 

Althou(^h IhfSf pricoH an.* f(ir fhc sjx't nuukct in New York City, a special effort has Wn made to report the American 
munufacliirer’s quolationa when<‘ver avaiJal-Ie. Jn many instances these are for material f.o.b. works or on a contract basis 
and these prices are so clesiirnatcfl, QuoLalanis on imported and resale stoeks are reported when of sufficient importance 
to have a material effect on the market. Prices quoted in these columns apply to large quantities in original packages. 


General Chemicals 

Aofttic fiuliydri'ic. RV', .(IruiiiM Hi JO '^9 

AfiMifU(’,Hrijiii"t 111 'i\ 

Aoui. iicffM-, 2R';„, libl .. lOOlh. \ 50 

ArKic. Jft'',., Iili) .. . , 100 lb. 7 00 

(5l/inial, 99/niirbriv*. .lOOtb 12 «(1 

UrtVir. oryNtidM. l)bl III 1!' 

fbjric, piiwdiT, bbl .. jli || 

Oitric. kcKH _ 11) 40 

}''i)riiur. H.V\'.... II) I ft . 

(jallic, ti'cli ... ib 45 

Hviir'irlili)ri»‘, )H''niiik«. 100 lb \ ftO 

Hvdrolluoric, 52';. c.'irli'ivK lli 12 

Larfic, 44',,, Icrb , liuiil, 

bbl .... II, .11 

22; . Imtii, bbl lb .05 - 

.Miiriiilir, 20", tiuikN, 10011, 1.00 

Nitric. 16'’, (•!iibii\N lb .041- 

Nilrir, 42", nubi.vH II, ()<i 

f M(‘ihii, 20*,, tlinks . loll 17.00 

Oxiiliu, bbl )b . n 

PliiiHriluirii:, 50', i-iirlM.vH 11, .OH' 

Pvro^iiHif, ri'siiiiliini'il lb 1 50 


Mulpliiino, (,() . tanks 

(on 

') 

on - 

M) 111) 

Siilfihiirie, 61)' . drums 

Inn 

12 

no 

Ik no 

Hulphiirie, 61,". (.■inks 

1 on 

14 

50 - 

15 no 

■Sidpiiiinr, 61,^ druuis 

ton 

19 

on - 

2(1 no 

TiiniMe, II S j', bill 

Ib 


65 - 

70 

Tiinnir, teidi , bid 

lb. 


40 - 


Tart,inn, iinp crx-. , libl 

Ib 


to* • 

U 

Tiirtarn*, imp , powd , bid 

Ib 


31 - 

\l 

Tiirliirii', t|fii,i*'s(i,‘, bb! 

lb 


_ 

V 

Tuiu'stie, prr Ib of U't i 

Ib 

1 

0(1 

1 7(t 

Aiooliol, Iml yl, drums 

mil 


1« 


A 1 r o li o 1 (dhvl tt’olnpiic 





Riurii), bli). 

prd 

4 

75 

4 ')', 

Al('i,liol, imdlivl (»,'« Mi'tliaiio' 





Aloohol, diuitu uri'il, 1RH proof 





No. 1 , 

.ml 


V) 

41 


Altini, iviiiinoiiiii, }iiiM|i, bill lb or. 

Ititiiji, bbl lb oil 

(thriiliM*, ]lli)i[i, pritiLsIi. bbl ill 05 

Ahiiriinuin fiul|ilial(,, ci>ii! . 

ImKH 100 ib I 51) 

Iron (pr'n biiKiR lb 02 ; 

AipiAatTiiuoniii, 26", ilruniH Ib 06; 

AintixyiiH, at)hv<lr»us, l•^ I lb 50 

Aniiiiiiiiiuii) ottrboimln, 

.riwkn .. lb O') 

Ammoiiiuifi ruiruii-, furli , 

Aunkn 11 ) to 

Amv! Iinj-fftfi* torh . ilnitiiR hh! 2 HO 
Arni'nin, wImIp. powi! ,bl,| 11 , I5J 

AfMPljip, roil, |>ltW(J , kcRH , . ill I' 

HAritiin cnrlxitiutc, bbl .. inn 75 00 

Hfirliimplilc,ri(lc.i»bl . . . ion 94 00 

barium dioxiilp, (iriiinit. Ib |H 

Hftrjuin iiitrutp, cuNkN OH' 

nitrium BLilpliiiti'. i>bl... ib 04 

niiuto Hxt', (In’, bbl .. ill 04 

Hlmip fin*, pulp, t,1)1 , i.m 4', 00 

lUpaoliiuK powder, f.o.b wk,* , 

dniniM . 100 Ib 2 00 

Kruulodfunm. 100 lb 2 2', 

norm, bbl Ib 05' 

llromiui!, oiuit,* ib 27 

rtdouinmpptiiio, l)n/« 100 lb 1 ',0 

Ofilpiiiin fiiirliidn, drnnis |l> 04' 

Cnloiuinoliloriilo,fuH(Nl,dniiMN lor. 22 OO 

(jniii.dnnuH lb 01' 

Ciilpuim plioBphafp, omiin. 


bbl. 

Cnipphnc, ««R(,R 

H, 

06' 

',1 - 

07 

*'5 

Curbim biHuIidnd.', drums 

Ib 

07 - 

071 

Carbon l< ttKrlilor,.lf, .Irums 


hi 

101 

Chalk, J, ri p —.lomuMi.', 




light, bbl 


04; 

04', 

DomcRl i.*, hlUIVV , bb! . 


DP 

01; 

Impnrl.'d, light, bbl 

Ib 

('4’ 

05 

Chlnrini), liquid. r\ Imders 

|b 

1)6 - 

Col 

Chhipofnnii. (l■(')l , riruiiis. 

II, 

15 • 

38 


Colialtoxkip, bbl. II) 

Coppprue, liulk. l i> l> wka tm 

C(>pf>oro»rbnn»lc, iibl Ib 

Copper cvunidc.drtims Ib 

Coppc^lll(lph:U.^,•n^ , i,l>i . lOOlb 
Craiun (i{ tHrrrir. I,b! Ib 

porn, bugs 100 11, 

Kptnm »all, (loin , tisdi 


Bpsom imp., tt<i*ii . 

^ bag* . 10011, 

Bpacm salt, U.f^.P., •Ion, 

. bW.ifwilv 

KtHar, Uil.P.i dnitits,.. . ii>. 

JEthy) aotlato. oooi., SSp;. 

onuna... iral. 

Stbjd aeeiato. p(ir» {aVAtlA 

»lh{t,98%tol00fd. tti 

rcnaaU«M«.40%.bbl. ib 


2 10 

2 25 

20 on 

22 00 

• 20 

20' 

50 

55 

6 00 

6 25 

25 

26 

3 25 

3 50 

2 10 - 

2 25 

1 10 ■ 

1 25 

2 50 - 

2 75 

13 - 

.15 

.80 - 

45 

.95 - 

1.00 

.16 - 



I I'ull'T'i i nrili, r ii 1, iriini's net ton 
j I iilii rs cni I ii imp , jxomI .net Ion 
I IIII I ml, nd , til HUM fru\ 

ru'‘rl ml, <y inlf, Hi uniM U il 

< <1 ,i|li‘ rshiib , \( 1 ,1 , b'U’M 100 111 

(U.'iu'ktsk;iIi. llii|i i0(l lb 

< Ib r criiii-, <• p , dniiiiN cMni lb 

^ llv'i'MiH , ilvnainit)', drums Ib 

bidiiM , n’snbluiifd . lb 

b nil iiMili-, r<'<l, (uuiks .. II) 

bimil 

Wliifr, biisir riibnniil)‘, ilr\, 

Ib 

5Vlii!.Mtinii.kn«M Ib 

lii'l,(lr-v,r-;iskH . Ib 

Ibd.iiiml.ki-Ks lb 

T.imcI IICI lute, wlillr , till! Ill 
I ,<• id III smiiiln, Jiciwd , ibl II, 

J.llin -H \ ilriipHi, bbl per I >11 

biiiii , l.niiip, bb! 2H0 Ib 

l.cli'iij’i . r* iiMin , cii.skK, . II, 

I .It b< jpliiinc, bbl Ml 

.Miilmi-'hiiiIji Till I, , il’I'll , blU'M III 
Ml Ib;im4, 95',, bbl p;il 

Mmli.oii.l.97',.1)1,1 
\ick< Isalt.dmibli'.bbl lb 

N’irk. 1 units, Blllvli’, bbl Ib 

I'liov, m 

l'lii,^|,hmiiu,ri''l,c,i,scH Ib 

l’hr,-i|,|iiii UH, \i'lliiw, PUBcn lb 

l’ii|ii-'>iiMii Licbroiiuitc. CKskM [I, 
J'ofiLsuiiiin brniiiid)*, giHii, 

libl 11, 

Vnl.'i.HMiiin l•nl b()i,ii1<‘,MlbH5', , 
j (' ili'tncd, CKHkH lb 

I I'lilfisMiimubloriilc, rtowil lb 

I I'lii ;isviiiiii fvimiiln, (IniniN lb 

( I’ol . 1 - - IHIM liydi oxide (ciiiiEfic 

poi iisli) driuny 100 lb 

PoliisMiiiii )odidi‘, riiiAi’H Ib 

I'nlit'Miiiii liilnUi', bbl ]|) 

I’ol iissKMii pnr ni till gull II t 

diiiMiH II) 

l*ot(i,ssiimi prUH«int(', rxl,- 
riiskn th 

I’ol iissiniii pruBrt»iil.p, vi'llow, 

csk.s _ ' 11, 

Siiljiinnioinmi, wliitc, griui , 

miHlvH lb 

(b iiy, griiii , PUitkg lb. 

S;,l--wii,.hht 100II, 

.''iilt Piikn (I>ulk5. . (i,n 

Sudii hhIi, liglif. SR'k Hut, 
bugs, contract 100 11, 

Sodu iisfi, light. brtKiH. 4H',, 
bugrt. CoiilruPl, f o II 
6ks , 100 lb 

Soda lush, light, 58'’;, flnt, 
biigs, rwiilc I OH 11, 

So<|;l IIhIi, dl-IlM)', bllKH. I'lili- 

tnirf, btmiH 48',, 100 lb 

S'hIh ii«Ii. )lrnHp, in bugH. 

rcsulc 100 lb 

Sodu, (’luiHfic, 76'’;, Rolid, 

druin.s. f H a. 100 lb 

Sodll. I’llUHfli', 7b‘ , , Rolid. 

dnniiv, pontrnrl 100 lb 

Smlu. miislic, hasifl 60',, 

)xks , ooiiirricl 100 11, 

^odu, niii.slii', ground mul 

flukr, I'ontrhctR 100 Ib 

Sodll. ciiisMc ground nnil 

llakfi, rosiiip 100 Ib 

Sodiiuii .sc'-tftl)‘, n urkf*, bags Ib 
So'lmni iiti-ur!,<,nnl(‘. bb! 100 lb 
Sodium biclirtiniiiif, piisk.s lb 
Smiiuiii bi.sulrilmlr tiut»'rcuk)'l (on 
Sodium hisulpliilp, powd , 

I Sp,b[,) H), 

Soiliuin cldonitf. kpg.*) lb 

Soitnim chlondp long ton 

S,iili,imrvnniili', oiwfR Hi 

Sodiinr) fliioriili-, bbl 11, 

Soili,(iiii liypORulpliltp, I'l, li) 
SiHlium nitrite, rnnkp lb 

i''iiiauiupi‘r')\idt’,powd .chiu'R ib 
Sotluim phrmplitilo, dibiviir, 

.10,1 . .. lb. 

SiMliiim pru«»iat«. vcl. drum* ib 
S,nimn, Hilicttfc (4o'’, drunml 100 Ib 
Sodium ailtcatp <60°, driiniRl 100 Ib 
Sodium aulphide, fuRod, 60> 

62^ dmma... ... lb, 

Sodium auIpIuta.oryR., bbl... lo. 
Rtronti(^ nitrate, |»uiird«, bbl. u. 
Hu4»hur eKloride, yil druma. lb. 
Hutphur, eruat* . .ioa 

SulphurdiAak^.Uquki, eyl... lb. - 

fhi1|Aur,fnuivb^......lOOfb. 

Sulphur, roll/b^..100 lb. 


Ib 

17 - 

I7J 

lb 

4 50 

4 60 

11, 

12 - 

16 

Ib 

OH - 

.08» 

Ib 

lo;- 

12 

Ib 

101- 

.101 

lb 

12 - 

14 

Ib 

13 - 

lU 

II, 

21 

22 


Talc—tmpnrti'd, bugs.. 
'Falc—doini'Sii(‘ tiuMil , I 
'Plti hirlilorld-, bbl 

Tin oxidf, libl 
Zilui carboniil i , baicf- 
Zitin cliioriiic, gran, 1,1,1 
Zinc cviinah , dniins 
Zinc oxaii-, \ \, I,III 
ZfncRiiIjiliatt, libl 


ton $30 00 >$40.00 
ton IB 00 -25.00 


Coal-Tar Products 


lb 

Id - 

10’ 

Ib 

11 

IP. 


60 - 

.75 

Ib 

(5 

I 

Ib 

(0 

35 

[l> 

10 - 

lOi 

11, . 

IH 

25 

lb 

05;- 

06 

Ib 

07’- 

06 

Ib 

47 - 

HO 


Alphii-nafilifhr.l, crii'lc', bid Ib 

Alphu-tmphilnd.ri I , bbl lli 

Alpliii-iiuphi li\ la III III!, IjIiI 11) 

AinlirM’ ml, ili ii/u'’ H, 

Allllim'Ralt.s, bid ib 

Antliriua III , Htl', , Ib. 

A II t h r a c v n r, Rfi' ,, imp , 

drums, dm V iiaui ]|,, 

Anthnniunimir, i‘>‘,, piisir, 

drmns Ib 

nfnruldfdiN(li [ .sr.catbniN ]b, 
Beiizciir, pun, uai, i-whilc, 

tanka anti ilniins giil 

rirnzt'iii-, '1(1' . lit i,iu« pill 

Ihuizi'iii’, 90' , lit III) th, J ('Mill pal 

Ib'iizidiiinluih. , bid lb 

'Ih'iizidmcMibpli'il.’, I)bt Ib 

Ih'liz >l t 'U'ul, 1 ^ P , ki P-. lb 

Hunzoatu i| sr.d.i, I p . Id,I 11, 

Hftizvl ('film I'l' . 05-')/', , Il f _ 
(Iruiiis . Ill 

floiirvl I Idiiriib tm |i . ,iiinns Ib 

fli'lii-tiaplit liol, .hold , [lid lb 

Ib'lH-mipiltiioi, tri h . bid ill 

Hetu-iuiphlli\ Itiniiii,', ti eh lb 

Carbaznl, bb! ih 

(’roRol, S P . di unit- Ib 

Ortho-r'ruHol.iiiuiu.s lb 

tTi'Kybc ucid, 97',, ru.salc. 
dnmiH pill 

95-97'', , diiiim , resale pal 

Diohlurbcnzcnu, druin.s lb 

IJb'thvHuiihiiu, (iriiiiifi 11, 

! biiH’divliiniliiH-, druiiLs If, 

DinilrtibcMiKciii', bbl . lb 

Dinitroclorbi-iizcrii'. bbl . . lb 
DinitrotiQplithiilciu', bbl ib. 

Oiiiitrophriio], bbl il) 

llitiitrotoluciu', bill ih 

!>ipoil, 25'. , dnuns pul. 

l►ipll(•n\!alMlth■.bl I H,. 

Il-arid, lil,! 11 , 

Mctii-plirnvlriH'dmniiii<‘, bbl ib 

Mirhlnrs krtoim, bbl jii. 

.MonrK'hlorbrnzum', dninm Ib 

MDimothylamlim-, dniins lb 
Naplitlmlcnc, cnishcd, 1)1,1 ib. 

Naplitliuh'iic, lliiku, bb] lb. 

Naphthuli'iiu, balla,bbi ib 

Niiphthioii'Hc of Muda, bl,J p,. 

Naphthmnir amd, rnidu, i,b! ib 
NitTobunium', diuiim lb. 

Nifrmniiphfhftlruf,, libl ji). 

NitFLi-tolurnr, dnitiis lb 

N-Warid,h),l ||, 

(*r(hu-iifnidoi,hriiol, ki-ps H, 
()rtUiwlirlilorb,'iizum\ druiiiH il, 
flrtlnwiitnipficno!. Itb! 11,. 

Ortho-iiitrotohifiic, di tmis li,. 
Ortho-lobiidmu. bbl . lb 

l*ara*flini<iophcnid, base, kups jb 
I’uru-aniidriplipnul, Ht'l, Iny.s ib 
Piirft-diulilorbrtizt'nr', bbl jb. 
PHranitritiiiliim, bid jb 

I’ara-mtrotolurnr, bbl il) 

Para-phonvlpiiudmiiim,-, bbl il, 
rarn-toIuKliric, 1,1,1 U, 

I'lithtilir Hnhvdruic, bbl li,. 

Fhonol, r S j’ . druniB . jb 
I’icrir acid, bbl , il) 

I’.V'ndiiic, dniii . dnims. «id 

Pyridjno. imp , dtiiniR . cnl 

Ibnorcimd, ticli , kfgs_ Tb 

Ib'Horcinol. imre, kugN. . jli. 

bbl )j,, 

SRlirvlir arid, tech . bb! lb 

.SglioyliCBcul, V S P , bbl lb. 
Solvent naphtljii. water- 
white, ilniiiirt gal. 

Crude, druin.s aal. 

Sulphaiiilic arnl. rrude, bbl.... Fh. 

Thtonarbanilidr, kegB. lb. 

Tniuidjue. kega .... ib. 

TolHicUne, mixed, kegp... lb. 

ToIueOe, Uok ra^. gal. 

TMwfcdnu,,... . jpl. 

.XyndiiifB. anitm........... iv 


Ib 

$ 95 - 

11.00 

111 

) 05 - 

I.IO 

Ib 

.28 - 

.30 

H, 

. 164- 

17 

Ib 

.24 - 

25 

Ib. 

.75 > 

I.OO 

lb. 

.65 - 

.70 

Il, 

70 - 

.75 

lb. 

1 35 - 

1.40 

gid 

35 - 

.40 

pal 

26 - 

.32 

pid 

34 - 

.35 

lb 

85 - 

.90 

Ib 

75 - 

.80 

II, 

72 - 

.75 

Ib 

.57 - 

.65 

lb 

.25 - 

.27 

Ib 

20 - 

.23 

Ib 

55 - 

.60 

H, 

25 - 

.26 

lb 

1 00 - 

1.25 

lb 

75 - 

.90 

lb 

. 14 - 

.20 

Ib 

. Ifi - 

.22 

gid 

1.25 - 

1.30 

cal 

95 - 

1.00 

lb 

07- 

.09 

lb 

.50 - 

.60 

lb 

.39 - 

.41 

lb 

.20 - 

.22 

lb 

.22 - 

,23 

lb. 

.30 - 

.32 

11, 

.35 - 

.40 

Ih 

.22- 

.24 

rhI. 

.25 - 

.30 

n,. 

.54 - 

.56 

lb 

.75 - 

.60 

lb 

95 - 

1 00 

lb. 

3.50 - 

3.75 

lb 

08 - 

10 

H, 

95 - 

1.10 

H,. 

.05J- 

.06 

lb. 

.06 - 

.06^ 

lb 

,07 - 

y'-m 

lb. 

.58 

,65 

lb 

.60-t'^ 

.65 

lb. 

.10 - 

.12 

11). 

.30 - 

.35 

Ib 

.15 - 

.17 

lb 

1 20 - 

1,30 

Ib 

2 30 - 

2,35 

11, 

.17 - 

.20 

11). 

.90 - 

.92 

li,. 

121- 

.14 

lb 

14 - 

. 16 

Ib 

1 25 - 

1.30 

lb 

I 30 - 

1.35 

lb. 

,17 - 

.20 

lb 

.75 - 

.80 

11, 

55 - 

.65 

11, 

1 50 - 

1 55 

lb 

85 - 

.90 

lb. 

.35 - 

38 

Ib 

35 - 

.37 

lb 

20 - 

22 

Aid 

m'DiiiiHl 

cnl 

2 80 - 

3 00 

lb 

1 50 • 

1 55 

lb. 

2 00 - 

2 to 

lb. 

55 - 

.60 

lb 

40 -- 

.42 

lb. 

.45 - 

.47 

Bah 

.37 - 

,40 

gal. 

.22 ^ 

.24 

Ih. 

.20 - 

.22 

lb. 

.35 - 

.38 


') WfD.. dniBM. 


Xftau, earn., tsnhi..t.. gtl. 
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RnsinB'D.bbl 
R()«io&I,Db] 
ilmin K-N, bbl. 
RoainW.a.-W W..bbl 
Wood rofon, bbl, 


Tu^ut ine, Kp»ritj» of, bbl 
WcKKi.Btiiaindi'At ,bbl 


Naval Stores 

. 2S01b. 

2601b. 
2801b, 
280 lb. 
280 lb. 


K!ll 

khI. 
2001b 
,5001b 
SDOlb. 
nn! 


WiNid, dest. dist ,bbl. 

Pine tar pilch, bbl 
Tar, kiln burni*<l, bbl .. 
lloiort tar. bbl 
Koein oil. tirHl run, bbl 
Honin oil, Hccorid run, bbl gul 

Uoam oil, third run, bbl gal 

Pine oil, iitcniii dint. gal. 

Pine oil. pure, dost diht . gal 

Pine tar oil, ref... gal. 

Fine tar oil. crude, tanks 

f.o.b. Jackgonvillo, Fla. . gal. . 
Pine tar oil, double ref, bbl... gal. 
Pine tar, ref, thin, bbl gul. 

Pinewuod oreoBote, ref, bbl. gal. 


16 15- 

6 30 - 
-6;50 ■ 

7 75 - 
6 25 - 
I 53 - 
I 35 - 
I 25 - 


43 

47 

53 - 


e or» 
12 50 
11 1)1) 


35 

,75 

25 

.52 


Vegetable Oils 


Castor oil, No. 3, bbl. ,. 

lb 

5 Ml- 

i i2i 

Castor oil, AA.bbl 

11). 

I2i-- 


Chmuwuod oil, bbl 

lb 

16 - 

ihi 

Coconut oil. Ceylon, bbl.. 

U> 

091 • 

10 

Coconut oil, Cuchm, bbl . 

lb. 

. iO - 

10} 

Com oil. crude, bbl 

Ib. 

M - 

Ml 

CottonBoed oil, crude (f o,b 
mill), tanks . 

n> 

09J- 

Summer yellow, bbl . 

lb 

111- 

m; 

Winter X fillow, hbl 

lb 

11}- 

12 

liinsccd oil, raw. car lots, bbl. 

gal 

.90 - 

91 

Raw, tank oars (ilom.) .. . 

gnl 

.89 - 

90 

Boiled, 3-bb]. lots (dom.) 

gal. 

95 - 

. 96 


Olive nil, (ienniured, bbl. sal I 10 - I 15 

Psifii, bagos, cHHks. III. 08 - 08| 

Palm kernel, bb! .. Ih .081- 09 

Peanut oil. crude, tank* (mill) lb ■ 12|- 13 

Peanut oil, refined, bbl .. lb -151- 16 

Ilap«Ji>ed oil, refined, bbl. gnl. 83 - 84 

Rapeseed oil, blown, ohl. gal. .87- 88 

Soya Doim (Manchunnn),bbl. lb. . Ml-... 

Tank, f.o.b. Pacific oowit .. 1)>. .091-- .091 

Fish Oils 

Menhaden, light premed, bbl 
Wlnliiblearbwl, bbl . 

Tllown, bhl. . . , 

Whale No. I crude, tanks, 
coast . 

Dye & Tanning Materials 


gal 

$0 60 - 


gnl 

.64 - 

65 

gnl. 

68 - 

69 

lb 

.06 - 

06! 


I Uvi-divi, bag« 

Kiih( If, Ktirks .... 

Fustic, oliijm, bags,,. 
liOgWisul.HtlckB 
bogwood, ehijw, ‘mgs 
Suni.ir, Iriivi'H, Sicilv, btigs . 
Siiiioir, groiiiul, biius 
SiiDiuf, doiiH'Htii', bag'H 
■rnpiocaltour, b.-igx . 

r:xTitA( 

Archil, rone .blil, 

<’hcst mit, 2>',, (aimiii, tanks 
l>ni-i|ivi. 25' Iiiiinni. bbl , 
F'lstsr, rrystiils. bid 
■ i.stif. ln(ni,|,42'.l>b! 
tlUinbnT,h(| ,25''; tnnnni.bl)!. 
Hemal me crys . l>bl 
Hcminek, 25''; fniuui;, bbl 
H.\ pcrtiie, solid. (Irums 
H vjiernie. Iniunl, 5 T, blil 
LoKwoikI, [TVS ,hbl 
bogwoisl, lii| , 1 1 bill. . 
Quebracho.solid, (.5' ;, Uumin, 
bhl. 

Sumac,dom., SI”, bbl, 

Waxes 

Bayberry, hbl 

Hccflwiix, reliin tl, dark. bags. 
Beeswax, refined, light. bags.. 
Beeswnx.pufH wbifp.cascH. 
Candellilii, bags 
Curnnuliu, Nn I, bags 
No 2, Nnrfh('ountrv,lmga 
No 3, North ('ountry, bugs 
Japan, eases 
Montun, orude.hogs.. 

Parnfiine, cru'le, marrh, 105- 
MO ni p f 

Crude, scale 124-126 in p , 

^ bags 

Ref.,! 18-120nj.p.,l'HiKH 
Itfif., 125 ni.p., bags 
Ruf. 128-130tn,p .bags 
Ref., 133-135pip.bags, 
llcf., I35-I37m p.,bagn 
Stearic acid, sglr nrcasi'd, bags 
j^ublopnawed, bacH . ,. 
^nplapresaed, bags. 

Fertilizers 

Ammonium sulphate, bulk, . 
f.o.b. works.'IMIb. 


Ion 

JIR 00 - 

$39 00 

tiiii 

31) 00 - 

15 1)0 

\h 

04 - 

05 

toll 

28 00 - 

30 00 

ih 

02' 

Oil 

toll 

65 0!) - 


ton 

55 00 - 

60 01) 

ton 

35 00 - 


lb. 

.031- 

05 

'TS 



III 

$r 18 • 

$0 2i) 

lb 

02 - 

(11 

111 

04 - 

05 

]l> 

20 - 

22 

11) 

OR - 

09 

11. 

08 - 

09 

lb 

14 - 

18 

lb 

04 - 

05 

lb. 

24 -• 

26 

lb. 

14 - 

I? 

Ib. 

. 19 - 

20 

lb. 

.09 - 

10 

Ib 

.04?- 

05 

lb, 

S 

.061- 

.07 

n> 

$0 30 - 

$0 31 

lb 

,10 - 

12 

n. 

.14 - 

15 

11) 

.40 - 

41 

lb 

.34 - 

15 

Jh, 

.38 - 

40 

lb. 

.23 - 

.24 

lb. 

.17 - 

171 

ih. 

.15 - 

151 

lb. 

.03}- 

.04 

lb. 

.04 - 

.04} 

Ib. 

.02}- 

.021 

lb. 

.03i- 

.on 

Ib. 

.031- 

.031 

lb. 

.04 - 

.04 

lb. 

.04}- 

.04? 

.051 

Ib. 

.05 - 

lb 

.10 - 

lo! 

It. 

.10}- 

• lot 

lb. 

.11 - 

• Ml 


1120 - $3.25 
.5,60- 3.75 

5 S" ’I'?! 
2!60- l.a 

4.6Q - '4.65 


Phcaphate rock, f.o.b. mines, 

Fioridaix'bbie. 6^7?',' ton $3 50 - |4 00 

TeunejABei-, 78-80‘V tint 7 00 - 8 00 

PotaNsium muriate, 80'’,, bagH ton 35 55 - 58 25 

Pouutsiuin sulphate, bags. unit 1.00- 


Crude Rubber 

I’liru--Fpriver fine , Ih $0 29 • 

Fpriver CiNirsi- It) 24 • 

I'prn er cnuclici bull. Ih 

l'lautHlioi\ I ir*! iHte* en iMJ Ih 

Ull'lu'il Bllioki'd sheets Ih, 

Brown crepe, tlim. 


Aiiil)er<'t'epe No I , 


26 - 
34 - 
34 - 

27 - 
27 - 


$0 29} 
241 
26 } 
341 
34} 

26 

.26 


firrotllMen 70-t(n, 

pfrlb.rifW.. Ib. 

l'Mii>-uraiiium. IS-SD': of 
I'twlb, ofl',:.' lb. 

‘■''JTovanadmm, 30-40':;, 
ptT Ih. of V lb 


>0.90- IS.9S 

6 . 00 - . 

3.50- .4,00 

Ores and Semi-dnished Products 


»4i0 00 S550.00 


Miscellaneous Materials 

fVshtviios, rrmle No 1, 

fob, (hirhec, »h to 

.\sbe‘«tos, sliingle, fob. 

Quebec ... nh ton 
\sbealoH, oemeiit, fob, 

liuebee nh ton 

Baryf«‘s, grl , wliifr, f o h 

nulls, bill ni<tton 

Barytes, gnl , off-eolor. 

f o b.imllsbulk. uat'on 

HarvteN, fioutrtl, fill). 

Ht I/OUIS, bhi .. . net t/>i) 

B a r V t ns, ennie f.o 
niiiuij.bulk 
Ciunin.bl)! .tech .. 

China clay (kaolin) ormU, 


60 00 - 
15 00 - 
16,10 - 
13 00 - 
24 00 


80 00 
17.00 
20.00 
21 00 
28 00 


net Van 

lb. 




f n b Ga .... 

net ton 

7 

00 - 

9 

00 

WualifHl, f,[),b Gtt... 

net Ion 

8 

00 

9 

00 

l*'»wd,, f.o.b Ga. 

net U»i 

14 

00 - 

20 

00 

Oudef 0 h. Va. 

ni'tton 

6 

00 - 

12 

00 

Gnnuul, f o.b. Va.. 

net ton 

13 

00 - 

20 

00 

Imp., lump, bulk. 

net ton 

14 

00 - 

20 00 

Imp . Dowd. 

net ton 

40 

00 - 

45 

00 

eldajnir. No. 1 pottery. 

long ton 

6 

00 - 

7 

00 

No ipottory ... 

long(on 

5 

00 - 

5 

50 

No. 1 snap . 

lung ton 

7 

00 - 

7 

50 

No. 1 Canadian, f.o b 






mill . 

long (oil 

20 

00 - 

21 

00 

raphite, Ceylon, lump 

first 





(Umlity, bbl 

lb. 


05 - 


05) 


O'vhm, chip, bbl. lb, 

High grade amorphous 


crude ... 

Qum itrahio, sndier, so 
bags . .. 

Gum tragacantii, sorts, bugi 
No I,bags . 

Kicselguhr. f f) b. Cal , 
Fob Y 

MuHiiesite, crude, f o h (hil. 


Il> 

lb. 

lb. 

Ion 

(on 

toll 


15 - 
50 - 
I 75 - 
40 00 - 
50 00 - 
14 00 - 


04} 

50 00 

16 
60 
t 60 
42 00 
55 00 
15 00 


Pumice stone, imj), (viskM, 

Ib 

01 - 

05 

i torn , lump, bbl 

Ib 

05 > 

.05 

1 > 01)1 . groiiriil, bbl 

Ib 

06 - 

07 

Slielliic, orange fine, Irngx 

ib 

81 - 

.84 

t trimiie xuiierfitie, bugs 

lb. 

85 - 

86 

A. ('. garnet, biiga 

lb 

80 - 

81 

T N , bugs 

lb 

Rl • 

82 

Bibi'u, glassH.'iml, fob Ind 

Ion 

2 (10 - 

2 50 

SiIh't, Blind bl:i-4l, f o (i bid 

Silica, aiiiorpiunw, 25()-iiii 

Ion 

sh, 

2 50 

5 00 


fob 111 
Silifit, I'ldg. suml. f.o 1> Bu. 
'iipsioiie, coarse, f 
bags .. 

I’ale, 200 liiesli, f i 
bnffH 

J'ah'. 200 me.sh, f 1 


Tide, 20(1 ii)e‘<li. f < 
Angeles, bags 


t>)ti 

ton 

1). Vt., 

.. . .tou 
>. Vt., 
.ton 

> (la , 

ton 

b {,..s 

ton 


17 on 
2 no 


17 50 
2 75 


8 00 
9 no 


7 00 - 9 00 


Refractories 

Bauxite brick. 56'’,Alj*’s, 1 " li 

I’lttsbiirgh .. toll 

(’hrome brick, f.od). Kastern shij)- 

piiig points . Ion 

f’hronic eeriicnt. 40-50'’.' Crgf^'i • ton 

40-45',, CrjOj, K, i-ks, f o.b. 

Fastern slupiung points . ton 

Mrerlay brick, Irt (|unliiv, 9->u. 

Hliupes. f o.b. Ky. aks . 1.000 

2n‘t. finality, 9-in. sbapeH, f o b. 

wk.s. 1,000 

Mugiit’Situ brick, 9-in. straight 

(f.o.b. wka) (on 

9-in. arclips, WHdgesatid keys ton 

Seraps .audaplits,.. tun 

Sili«-H brick, 9-iu. sizes, fob. 

Chiragodisirict UOOO 

Bilien brick, 9*m. sizes, f.o b. 

Bimiitignniii difrtrirf 1,000 

F.o.b. Mt. Tbimn, I'a 1.000 

SOioon carbide refruei btick. 9-in. 1,000 


J45- 50 

50-52 
23 27 

23 00 

40 46 

36-41 

65-68 
80 85 

65 


‘".8 50 

42 44 

1,100.00 


(on 

till! 


ton 

ton 


Buunte, fiiun. crushed, 
dried, fob stiipiuiig 
Jioiiith 

riiroine ore, ('alif coneen 
tralcH. 50“, nun (’lyt 
Gif .Atlanl ic Kcalmaid 
Coke, hlry .fob owns 
Goki', furnuce, t.o b ovens.. 
Fluorspar, giavel, t o.b. 

inineK, N< \\ Mi'xief 
Fluor.Hpar, No 2 Lump—. 

Jvv. & Hi nnnt's .,. ton 
Ilmeniis', 52';, 'fiO.. . jl) 

MangancHe ore, 50':,. Mn. 

elf AtlaniicseH))orl... unit 
bfanganose ore, cliemical 
, ( MnO*) . . 

MnlylKlemte, 85'’; MoH®, 
(MTlb. MoF4, N.V lb 

Monaeife, imt unit of Th(.)j. 

-if., Atl seaport lb. 

Pyrites. Hpan., fimw, c.i f. 

Atl.seapf^rt .. .. unit 
Pyrites, Simn . fiirnaee si*e, 

^ . f. Atl Btmporl . unit 

Pyrites, dom finen, f o.b. 

mines, (in ,, vinit 

Bulile, 95% TiM^ lb. 

Tungsten, sclmelite, 60% 

WOj and over, peruull 

W()j. ^ uni t 

Tungsten, wolframite. 60% 

WO| and over, per unit 
3V()| _ unjt, 

Uranniin fire (earnntite) per 
H) of i;,(lb 
Uranium oxide, 9b%i imt ib 
UsMfi . lb 

Vanadium pentoxide, 99*; . ll> 
Vanadium ore, pur lb. VA. lb 
Zircon, washed, iron free, 
f o.b I’ublo, Fla , . lb. 


ton $6 00 - ^9.CO 


22 00 - 
18 58 - 
9 00 - 
8 00 - 

23 00 
19 00 

9 25 

8 so 

17.50 - 


25 00 -. 
.tfli- 

.011 

.30 -. 


75.00 - 

80.00 

.70 - 

.75 

.06 - 

.08 

.111- 

.12 

Ml- 

.12 

Notnioal 
.12 - 

8.00 * 

8.50 

7.50- 

8.00 

3.50 - 

3.75 

2 25 - 
I2 00 - 
I.QO- . 

2.10 

14 00 

,041- 

.!> 


Non-Ferrous Materials 


Copper, eleetrolytie 
Aluminiiin, 98<o99''' 

Am nil. my, wholesale, Chinese 
.laimiiese 

Nickel, ordinary I ingot) 

Nickel, eleclrolvtir 

Niekct, elia-troly tic. rc-sale ..., 

Nmkel, Iiigiif and stiol fi-saie ... 

M onel liiel id. shot ami ivlorks. 

Moiiel nielal. ingots , . . . 

Mtaii'I iiieliil.slieet burs 
Till, 5-i‘>ii lots, ,MriiHs 
lid, Ni w A erk, spot 

I.eafl. F St 1 -oin-., Nput . 

Zllic.Spol, New ) f.fk 
Zm(!,(,i)ril, !•;. St. l.ollW , . 


Cents per 1.b. 
14 625 
22 0(k23.00 


6.62-7.00 
36.00 
39.00 
00 33.00 
36 00 


32 


3roo 
3^00 
38.00 
38 623 
7.60 
/.55 

7 05 7, 10 
6.70-6.75 


OTIIF.R MFTAL8 


iSilviT (eDiiiincreiid) 

ns. 

$0,651 

(‘adiiiniiii 

Ib 

! 15 

BisMuM I] (500II) lots) 

Ib 

2 50 

CnlMiii 

Ih 

3 0(t((9}.2l 

MaKlic.sii]ni, iiignts, 99"'; 

11. 

1.00(«e. 1.05 

I’llll lll’llll. 

OB 

110.00 

Iridimii 

or, 

250.00(</t275.fi0 

I’nllufiiiirn. 

og. 

65.00(f4 70 90 

Merrur> . 

. 7511). 

72.00 


FINIBIIFU MI'TAL I’BODUCTS 

Warehouse Prloo 


CopiMTsTieets.bntr'iTled , ... 

Coiiiyjcr^, 

(’opper bottoms 

30 75 

('oppir roils. 

20.50 

High brnsH wire . . 

. . 19,50 

High liriim rods > .... 

17 00 

Irfiw l)ras8 wire , .,. 

21 10 

Low brass rmls 

22 00 

Brazed bruHH tubing . 

24 25 

Brazed bronze tubing 

29,00 

SeanilesHcopper itibiiig 

25 25 

Beamless high brass t ubiiig .... 

. .. 23.50 


Ferro-Alloys 


FcrrfitJianiuin. 15-18'^; 
f 0,1). Niagara halls, 

N.Y. Ion .1200.00 -1225.00 

Ftirroehroimuui, per lb. of 

rr,6-8%C .lb, .11- 

4^/;,C. .lb. .111- 

Ferroiiiangaridse, 78'82% 

Md, Atlantto wabo.’- 

diRypaid./ drrtdb 102.50 

6ideirl«Bsiu 19-21%Mn.< v.toa i35.00-t 

Fen*mniwr^nuai/>0>6Q% 

Mo>mi>Ib.Molb. . 1.90- |.l» 

FbmN^W. 70-15%-'... <r.ia« dB^OO 

50%. tr.l« ,00.00** <5.00 

75%. fr,Un f50.00- t49,^ 


:! 1 * 


107.50 

57.00 



OI.D METALS—The following are the dealers' 
purcliusing prices m cents per pound: 

Copper, heavy and erurible.. M 30^11,50 

Copper, heavy and wiif .*11 250411.50 

Copper. light Kiid boitoma.. ^-75(9 9.56 

Load.heavy ... 

lyf'od. lea * . 

Brrws, heavy ... . 

liras", liglit . 

No I yellow braiw tiirnuiga 
Zme 

Structural Material 

Thu following base prios p^r 100 lb. fre “for 
structuralshapn 3 in. by i in. and larm, aa^Ulcs 
I in. and aeavleri ffiam Jobbeir srarahoijMa.fi (he 
cities named: « 

Btr^nsal ahapM. . ^ 

MoftitMlbu, . -5,Mf 3.04 

. >.|H >104 

. 3.04 

Pktw,KoMii. thick..,. >.14 }.14 
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Industrial 

Fin'dincidl. Qinsliuction cind Mdnufdcturers' News 




Construction and 
Operation 

Alabama 

Jtivicit Fali.s- Tin- Aiuiiilu m I.iulv t o 
Jinn plan* iirnlor wji> fm t*xt< iisi<iiis niul im 
provcMK'nts ill its iilant. jiidiiiltnn tin m 
Ntallntion of lonnidcrnlile mlifitimml cMini' 

lui'iil n, I, lii'fiaoii. Aiidnliisi.i , .md 
Harold Stiiidi.v, Hlvi’i FuIIm, ]i.M<i iii. (nui 

pILli\ 

Arkansas ' 

IJ’i'i'i.R Hix-K Till- Hinli A 'I'll*' 

*'(• IiOfl ln<julrioH out foj pow. I' <-(pii)iin« !ii 
iind ntlu'i o|>('i iiliiif; MiarliiiH'i \ l<.t tii'l.ilii- 
1 ion ftt Ilf* plant. 


Florida 

'I’in CHfllf! i:i-oWri> Suppl' '. 
loiiiJid with a I'.'ipital of ?Liri,(iOn. 
li.'iN plan- iiiidi'i' cuiisiiliratioii for tlu- 

t.ihli; Inin III of ;i IK u pi,Tilt f(i[ ilir nmnu- 
I'Kllil. of ilisni'tlf itll’« fol ll--< on Cllru'^ 
iM i- II \1 St,iiii(->i :iini li. 11 

' 'anijiln 11, \ P <• pi osidi'lit. 

Georcia 

\i<,i;-r\ lltoUni'-. cp.r.dnip a 

I'M'll I'l'irK-iiiamifai tm up: plant at flir foot 
o| (iwiiiin'II St. Mill install Hddilunial 
<'i|iMj)nn lit for tin ni.inul'iu'tim- of liollow 
li|i' \ iio\\’ Kiln, atnait Ktid ft ioiin, is lx- 
lip: < ninsti ucti'il. Till' <oMipafi\ n lu'odrd 
In A 11 and K 1‘. M-'in 

Illinois 


California 


Toby <K«-iu t'oiinty) Tim I'Minonl Salt 
('o, in plumilnK fm oxtoiiHloi)' and iinpiano- 
nmiili* in ith plant at Toliv, n.'.ii Moiav 
‘•utlliifitcd to 'o-.| nliont ?r.o,(i()li, im Iu/Iikf 

otpiipnn-nt .1 t'. Marlin m p.iioi'il .- 

nKor 

SaK lilKOo Tin" Savaiii' Tim iimihi 

fm-tnu'i of nntomopllr tln-s, Mill in iil! 
iiilditlonal ripnpitM'nf at its nlani loi <<>ii 
ridorablc nu-riMKr In )>i'o<iu<'lloii 

l/OF ANina.i'H Tin- Soda A Toiadi < .a). 

ri't'cnfly orKanb.iat witli n capiial ,.i ,ii iiiiii 

HfinroM of spall, no par valtn', is p’l]'-> lini'. 
pliinn for tlir < nnsti ladion of a in u pi iin on 
tociil Hilo sociir'-d aorno linn .u'u Tin 
wotks util Inclildi' an i xpri iini'iil i] lil)<n.i 
lort' Tor di'V'i'loplnp th'U piiK<'s-'''i ol inanii- 
rm'tin‘ 1 ', aial iik* o.stiniiitod to cost in «'X>a‘S'i 
of it.rddl.IMKI, lin llldlliK niai|iJini\ Tin 
I oinp'inj i.4 filso .11 raMKiip: I'» Hi- i>)"iali'ai 
of raw miUorlal Pmds m N'M.idi ivlnai 
• Ati'iiHivo di'posM^ of a.idnnn viilpiiii, , n 
boniilo an<l birnrlioiuitc ,ut av.ailablo (‘ 
W/ (!nlp('pp(‘r i" proMid.'iif Mduani r 

Shau, li nasiiror , and I ’ ,1 ... 

try. 

Santa ItAimAJi.v- Tim Slmll <’o of t'ali- 
fornla, San I''rHii<'i.s( o, lias aofpurod piop- 
urly at Sab^ltnn-di's \\o, in'in .Mtip'c si 

an a slto for tin* con.strm'llon of ,i new 
•storuKC ai'd <lislributinn plairl. rvinn-ii, ,j p, 
«'Oflt in excess of IfriOD.naO, uiih eipilpineiit 
Work will bo plarod under ua\’ at .m . m1\ 
date, llenilquai tei s are at ;;i:i Sansnine Si , 
San Francifico 

San b'dANciHco The ^\'ostein Sii«.ii Re- 
ttnery, Pine St . will eonirni nco (In im- 
rncdintc erection of a new’ ]-stoiy bulldlnp 
nt ItK plant, covering: tun cit\ bln. Ks on 
23d and lk*j?iw'nre Sl.s., estinuUed to cost 
about Tlie conipatiy Is a sub* 

sldlury of tbi' Spreckels Supai i n ■-•atiie 
nddn-Bs. 

OaKUanp— ’I'lic Jiii liinojid Snnitar\ Mf^ 
t'o., manufacture! of .s.niltary war<. ha,-; 
awarded a (onliaci to Soinineistroin 
Hrotbern. 30K lltli St. Dukland, for tin- 
erection of a new J-siorc hnihlinir at ‘iih 
nnrt Alice Sts., ostlnmled to lost about 
$25,000 L. R, J'’ord, lU'G Hth St i.s aiihi 
tect 


Triiachapi - The Henry Howell lame A 
Hemrnt Ho., 2 Market St, San KiaiHiseo. is 

«al(l to he iierf.rthik' plans j^i tin i.ith 
erection of its pioposed new cenicnt-nriim- 
faflurinK plant on j>r<>pert\ i.c-nth ai- 
qulred at Tehnchnpl. ne.u Hiikerstleh). .sti- 
mated to co.sl nune tlian $l,()aiiiUMi mih 
machinery. 


Hl<’nMoNr>--The Syntlielic Iro i HciIoiIpk 
P roduelH Co.. 17lh ntul Hltrtn<;lei Sts i-. 
plannInK for the rebullduifr of the portion 
of i(M rtwlnjf department recetUR (hstroyed 
by ttre. 


ri’TTFlUlRlJ- TllC Holuiilbin Ste* ] ('..i p le- 
cently orisanized with n capital of Ji'lt.OfiO,- 
000, to take <ner und nieiKc the t'olumbia 
Steel So,, with local mlUf, and the Utah 
Cofll & Coke Co., Salt Ijikc Hlt\. has plBni!i 
under way for extensions and improvemontH 
in the^Plltsljurff works, to include the erec¬ 
tion of H number of now* mills niul opoii- 
hcarth fumaron. Tho work will cost in ex- 
ceap <)f IfiOO.OOO. Wlifgtnton B. Creed, head 
of the Puclftr Gas & Electric Corp.. 445 
Sutter St, Sftn Francisco, Is president of 
the new corporation. 


I'iili AG" H K N'llsohi'- A •‘i'. ll'JT \\i^t 
\',iii IJiii'-n SI, nut riiiufacl iiMinl laetpiei-- 
and Kitnlred pinilint'' will s'mui iiwiid n 
k'-iici,il contracl foi (h>‘ ci'ceiion of (hen' 
pittl'iM-Ml imw "-stun plant. ■>0x70 ft, ;id- 
imnnir, 1 !m- Tu'‘'-''nl wmks. in i<is( appiovi- 
niriP'h Ijlfifl.OlHi Mr\<i A Cook dO .North 
I H '11 tioi n St , < 'hli-an", .'iM' .11 I'llIII ( K 

'r\A I.IUIVIM.!-; The H(ii.>prl I'.ip'i ih,r 
it'liUM'd the liiral [il.iiil of Mic HZ npciiei 
I! 11' find will u-if tlm yt I III 1 ina- in i oli- 

iii('(i(iii with ils piojiosid ihw pap< I mill 
l<u winch plains are heint; > "iniili'P'd Tin- 
law mill to he 1 oust I ucP-d will Im I'm.iIi-iI 
• m an adJoliiniK '-ih' and i'-, >-.tini,il<d P> 
'"St V'Ti.tioi), witli the pi'/sriii InnlditiK. it 

ill iiM'Vlde fni a n nut j 1 1 e,i p.ic i I \ {u i limit 

■'U piiiv |x‘[' d;i\ l: lliippi'i n pM-id'-nt 
■ Hid K ii Huhllie, aiint.iM 1 |i,i‘-i|mi aini 
lO'lM I .il nrimuiei , Waltm II I’l m iiir . T i \ 
iel \ dh , i.s \ u .• |M «'Md( nt III c h II i.'( 


Indiana 

l';\,-:r I'nic-AO" The ]’M'S-.,| Mf^' 

I , "f I'last I'hieium. Iml. .inniuiiui- (hat 
il will bet;in cori.slruclioii on it^ 2'Sinry 
t.ntoM und nlllci' stiiuluri' tin- \'ar. the 
hiilldtni.' to be used foi the prodm (mn nf Hie 
MiliplA' sliTl <MI I nds Aeinrdmij plans 
till' <'nni[ian\ pioiiosos to hi..hi a btnli, .sl«-el 
aim I'unitiie .stiuiliire to cost yTho.miii 

lM>l\NAi'0l.l.s 'I'lie M.'ilion Paint Ho. n.'iji 
Si-iith Mi-ndixn Si , lias Iras'a) 'i hnildim; 
.it .'{1)0 .Merlili.an SI , for oxtensiiuis m its 
phiiil -Aiidition.'il cfimpnieiii will lie ln- 
Hi.-illcd for I'onsudoi'Hble Iih i l•,■l-•( d (uoduc- 
timi 

Ni:w Ai.UANi 'Hie (lohmanii Ih.-llieis A 
'P.iihir ('o, .silver St, is plamiiiiR for the 
eir. tion of a 2-story and baHenn nt foundry. 
.'hi\22i' ft, at its MtoNi' and rana' woi-ks, 
< ‘.tlmated to co.st nppi'oxiniiiteR .ST^.nilO 
H.ds will be a.skcd at an eiirh (|at< Arthm 
1' Smith. .N'orlon Hld»r, l/»iiisvjl!e Kv, is 
.iieliltect in charK'c. 

T'knot.f'I'on - Tile Ueforniatorv Hoard, 
indliiinipolis, ha,® tentative tdiins undei 
eonsiii.•ration fiw tho <-onsti'iietiun of a 
foundry at llie new Indiana Reforniator\, 
I'l’ndlcton J VV. Nasli, Imiian.'ipolls-. dolm 
t*'.\''il and doweph E Honnirif; edinpri.se the 
I oinniittce in charfre of pun liasi s H A II 
SlildehT Is Kuperlnlendoiit at tlie Institution. 

iNhtANAf-Obl.s Tlie Kadio Hhemical Co, 
ii'cenlly orpinlzed. ha.s arraiiKcd fer the 
‘ st.ihihhmrru of a new plant nt 315 North 
1>< laware St. 

Louisiana ' 

Kowlmb—T lie Southern Hmhon Ho Mon¬ 
toe. Un.. li.as plans und<‘r wa\ fur th<' con¬ 
struction of a new plant at Fowh'r, com¬ 
prising K operating unlli* for the prodno.tlon 
I'f carbon black and kindiod si>eeialtio.';, 
estimated to cost npproxlnialoly $sno,oon, 
with niachinei’y, Tlie company Ih also ar¬ 
ranging fill the erection of a new 2-unit 
plant at Spjker. and has eomineneed work 
on R 6-miit factory at Sw.artx. The entire 
project li< expected to cost close to ?l,5rtn.- 
tiOO, Including machinery. 


Maryland 


BALTIMORK-The iMn Decorating Co.. 
Boston and Xdhwood Av«., has awarded a 
contract to ttie West Construction Co.. 
American Bldg., for the erection of a new 
l-story plant. 10 «t 168 ft., estimated to coat 


about $4.5,000. Work will be placed under 
way nt oiu'c 

Massachusetts 

I.vniAX OKcdvnn—The Fiberlold Corp!, 
iiL'iiiufactuM r of celluloid composition prod- 
uct-v, li.i.H ti'iifalive plan.'i under considera¬ 
tion for thf lehuildiiig of the portion of its 
plant d<.«ini\i'd b) tire, .Ian, 8, with loss 
'■stiinahd at close to $.50,000, includinR 

• 'UUIpmeiil 

M,\M,sit 1 --'riie J- del- Fibre Ho,. Filer 
Hit\'. IS iiu.-liiiig construction on its new 
local pi, lilt iiikI plains (n liave the slruc- 
tuic r<‘mi\ foi the maclihieiy in.strillation at 
an eaiR daii d’h'' innitinl works will give 
<'mplo\-in. nt to about 100 men. M. Oberdor- 
fci is \ ici -jii c.sideiil 

lii'iipiN'cTo.N - • d’ln .‘stearn.s /Ir Culver Salt 
''o has woik uikIi 1 way on ciilurgements 
and imi)ioi.ements in lbs plant to develop a 
c.ipactt.v of about COO bUO bid, of salt per 
ear. 

Nebraska 

(iMAiiA -’rii'' l-tnaid of Ti'ustee.s, Hr^'lgli- 
loii 1 diiveisitA. lias (entatlAi- pian.s in jirog- 
ii'ss loi’ tile (■M'ltion ol a l-.stor.v ami basc- 
liienl ehmiisiiv building .it the institution, 
'•■-1 lniiile<1 to lost .apjii oxmialch' $3()0.0t)0 
.bihii l.atcmai A Soil--, 722 I’eli'I.s T'i’USt 
lUdg. riM ai eliiti'Cts .lohn h' McHormtck 
is pi esKb nf of til'- llisl ilUlloli 

OMAHA- Til'- Ml ti ojiolitan Utilith's Dle- 
tiKl wilt build b\ il.a.v laboi a new 2-.stOry 
and baseiiK'ni JlHiatioti filant at 2Sth and 
l■'lllmole SI-. 12b\21b ft , I’slim.ite'l to co.st 
about .HiomniO. willi eipiipinoni F. I>. 

\\ '-.III I-. ( Ii.iiiman ot (ii«- bo.ii'd 

New Jersey 

Ni.w.vkk 'I'lir Hiiliiv Ootoi A Chemical 
I'o , .'170-:).' Hi I lingluM Sill A\c. manufac- 
IIIMI of v.iMie-ta-s, eolois, eli , is plumiing 
lot (Ilf imnifdiat' I'budding of (lie poition 
"I It-- phot ili-siioycil hv file, Jan 0. with 
les,.. . • t ini.il 1(1 at iiicluiling ina- 

ihiiiei,' Uhl ‘tuik .MoihtniT I>a\;.s is pre.«l- 
dflil 

Ni.w \i,K Til. bald lAiber Uuhber 

«'o , N. w M will inmim-ih''- the Immediate 
eia-ction "f in aiMitinii lo il-. plant at (10 
Hot l SI , te . <i-t .ibdUl $2.'i (1(1(1. 

1 jA Mnnu’ia 11 1,1 ■I'll. I’ei sevriMIII e 1'api‘r 
Mills, III' I |M,ji-(titm an .ingement;. for 
the lehmldiiiL' el Iln poitioii of ils plant 
leei'idl.t .l'-ite\Ml lie 11m- 'rio' < oinpany 
spei'ialize- in He pieduelion et ij'-wsprint 
lindi’i .1 raw pie(.-- lletiit Weeks Is gen¬ 
eral niaiiai'i i 

Mi-iz.ai'.i'I II Til. Hutanl Motoi I'o, .\<W’- 
aik .\te, h.p-- leiiim.M'.'d Hu installation of 
oven and etlh i . (luipm. iil. I'l.'dncallt oper- 
alcil, foi ill sing ,iiid h.ikiiig palntx and 
eiinmel- 

}b,A I 'J’KHt 11 1.1 I’bilis III. being pi'lfeetcd 
bv sl.ieklioldei s Ilf till Siiutli Kubbit A 'Pire 
Ho, now in . b irge ol M'llham L ihimyate, 
:!(H K.s.cev KMg. N.wvaik. Hualee in bunk- 
rupU'v. foi a lentgnnization of lh( eom- 
pnii.v and seitlerneiil of the recclvcisltlp. 
linprovom. Ids and repair.s will he me ii* at 
the plant, i Uisejv following', and np^^tions 

reHumed 

New York 

Nkvv VuiiK ’('he Vaeuiim <,)il Ho,, 61 
Hroadw.it. manufacturer of lubi K'Htlng 
.ills, etc, hn.s purcJia.sed propert\ on the 
I'laet River water front, from lOtli to llth 
St for a consideration said to be $200,000, 
to be usetl as a Hite for a new storag'c and 
di.strlbuling plant for dome.«tic and export 
piirpo.ses The propertv was formerly a 
part of till- plant of Itie (.Juintard iron 
M'ork.s. 

North Carolina 

iJitKBN.siMuo - The Andr'ewti ('ontaincr Co., 
organized with a oh pita I of $lfr0.00n, hn-s 
iK'tjulrcd a lora) budding' to hi- .quipped aa 
a plant for tbe manuf'ieiure of boIIu fiber 
and I'oM'iig iti ,1 produets o R. Amlrew-H 
is president 

Ohio 

AKims The Renzol Motor Fuel Co ha.^ 
eotiHtructioii under wa\ on a new plant on 
East Tallniadge A\e. North Akron, for the 
maniifaiiuio of a new fuel for automobile 
.service, eompo.seil of motor benzol and gano- 
line. The works are estimated to cost about 
$i)r»,000. nmi will include .storage tankage 
with capacity of approximately 20,000 gal. 
<T. M. Tucker and.H. C. Dllley wdll ho In, 
charge. 

Cincinnati— rThe Cincinnati Galvanizing 
Ctx, McMickeO and Taicl oBtsi. . will oaU 
for bids early th February for the construe* 
lion of a new 2-Btory plant at Chiding 
St. and Spring Orove A,ve.. totaling aboot 
15.000 HQ.ft. estimated to coat ^approxl* 
mately $150,000, iticliiding equipment. Carl 
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J. Kiefer. Room 810. Fourth'National Rank, 
is architect and engineer. *Ohri8ttan Scliott 
is president. 

Niles—T he Mahoninp Vallfy Steel Co is 
planning for immediate extensions and im- 
provemenls In its plant, to include tiie n - 
niodelinff of furnaces, Installation of bar- 
.siiearinpr and other apjimatus. The <’ajri{- 
ily will be considernbly iin reused 

Akron- The Ooodyear Tire & Rubber Co 
i.s planning for the immediate vebuildinp of 
Uie poilion of its <'hemu’!il works, de.stroyed 
by flte. Jiin. 3, witli loss reported at $12.1)0(1 

Oklahoma 

IfiCNHYK.rrA Till- Henr%elta (llnh'. ('o . re 
cently aecpnretl by new iiile're.sts. lias plana 
under wuy for extonsjons ;ui»l hnpro\e- 
nients, ItultnlinK tl)e instullatinn of .ulili- 
tion.'il equipnieti! for inej'eased piodmdio-i 
1'^ A. Tatterson heads the jk'w oiKanjzation 

ATtPMoitE- -The ChieUn.^.aw Rt-llniny Corp . 
rec'cntiy orKunizi'd with a c,ii)jtal of 
$2,1)00.000. i.s perfutinp plans for the oper¬ 
ation of th<' local Cliicknsaw rr-ilnerv C\ 
(en.sli)ns and jniproveinefii.s wjll he tnaiO' 
m the plant. J A. Cotnei lie.'ids di. 
<‘oinpany. 

Tt'LSA—The .^inelair (’lude Piodurmt; 
Co. an inti'resf (>f tlie Smelfjir Consolidaleil 
oil C'oi r . ■ie Nass.au St. Ni’W VotK. lire 
plan!? Tie;irinK coinpli’t ion for exti'HsionH and 
impiovemenis in its planl ami in ilu 

Sillt Cl'eok fleld>^ The Woilv will Hulude 
a new pipe line, over Ti'O niile^ I'um. "iMi 
l>urti)>inK plants nml auxiliary ((luipnieni 
The expaii.sifin will < osi apiittixiniandN 
(rniii 000 

PaI'I-.s \ htiild l.ssue of $1SS(U)(1 

has been appj'i'ved I’ot a w a I ei-\vot K s s\v- 
tfrn, to im liJtte a erunplete put illeatior' 
plalll \' l-onp .X I'll. «’<iIe(Uri |;|ij| 

Cddilhom.i ''|(\, ;t|e ellKineeJ.S. 

Pennsylvania 

I'jrii.ADitU.i'ni \ ’I'h. AnieiK.aii 1 :;ia: .*< 

r.iriM (hi. 2nil ami \'ine Sts, h.i.s talon 
I'nis iin a pellet \1 l■(U 1 lKlet and will ^aioii 
lOiniiieie-e t!ie iiiilloii nf .'i In \A 7-sl(,jv 
jiiipi r mill, It, .it South R,ai)i))i i«if.’e, 

N\'ale! and Swanson Sts C'larenie P- 
\\'umler. 11!.', l,o<nst .St, i>. aieldleel 

"inr ADia.i'if I A 'I’he reims\k'inia ftiiik 
iti l'il<‘ !'(> lin^ filed pi,'ins fol tile eteifion 
of -1 lew hiiildim; if its pro))ose(! plant ,ii 
\\en-le\ St ami Om 1 a la w liieei, foi 
it.e ttMiiiilaetui I ol' <iiji'iil hiK K ami l^m- 
■ 1 im| jiioduils 'rill ullimali pinnt is be 
iriK di:-ii;nei| I'm an output of Cai.liOO liiiilvv 
|i'I itaA 'J'ln loinii.tiis iias leeintlv hern 
oil-aiir/'d uihIm --lali laW'-, willi II I’ 
Kenmdl Sip I'a as tieasnna 

•'o-'.siioiioi'Ki.s -’I'lii' Riitli Chm.s ('o 1 '- 
arr.inmm-: f<>i the eail\ instalhflnin of addi 
lumal mathmeis foi menaced pioduetlon 
V ilav and nij;ht woiKmir .schedule will 
.Soon lie adopted 'I'li' i oinpanv sjieeialiye^ 
m the marmfaetuii' oi liollowwaie 


South Carolina 

t'ol.i MFiiA— The (’tiliimhia Kloetro Platini; 
‘^'orks. ]n<', is pt.anninn for the rebullditiK 
of tile portion of It.s plant mently de.stroyeil 
hv lire 'Pin- estmi.ated lo.s.s has not been 
annoijiiia <1 

Tennessee 

rxinx <-iTT- T C Finiii'll aiKl R K 
'^ilkins. both of ITnmholdt, ’Penn , ate plan¬ 
ning' for file ot^'anizntion of a company to 
'‘^tahlisJi and operate a tannine phtrit on 
l'ir,p,.|t> aiqiiired at Union Citv 


Texas 

1'Ai.i .s -Tin Oak (■'Jiff I’jiper Mill.s, Inr , 
lak Cliff, ne/n Oallas, 1 ms plains neaiiny 
nniiileiion fm additions and jinproV(‘rneMtv 
n Its pl.aiit for eoiisidt'nihlc increase in cft- 
lut llv A new siiiiefure to be ereohat will 
>e ns.ii jolmarih for the niamifaetuie of 
• her ho.ard. <orrimaled board and kindred 
iroiimts The iP estlm.'ited ti> 

o.st $ir>(i,(>fi0 K T l-'li inh)^ )S prr-siileiit 
OjKi-o- Thf Eastl.ind-riyiieeT- Ofl RetlnlliK 
reeently orpHiiized. hav taken over the 
ormer local refining plant of the Lihertv 
venmny ('o. idle f<*r .lomr time jf.a.st, and 
vill inake extension.^ and improvenientp to 
mtea.se the eap.Tejty to about fi.dOd bbl per 
.'I!'.). Hie pn>.,„t r.flnom will he thm- 
'Ukiik niodernized it i.s purposed to rush 
be Work and ha\e Die plant ta-adv for 
•peration at an orirly date. H. E. Whitlock 
'' Krnrriil maiiaper. 


Virjfinia 

Uoi'BWBi.l.—In connnetion with eltt^ltali 
nr Sl»n>*ott C 

rniJTil' "nlsreoiwnts ^ ita chemi 
t*’® manulacture 
jmwi” I”'..*'’® proaocMtin of cellule 
>«i«er« and other produefa. 


Nkwi-oht N^ws—Gat*‘W«.vj*. Inc.. 128 21th 
St., recently onmnieed, 1ms acquired the 
local plant of the Durlfllo Taint Co,, and 
will operate the property in tlw future. Kx- 
teiiHlons and impiovoimmts are planned 
NL IC. Atmstrong: in president of the new 
lonipany. and E I). Pettonpill. Irensuror 

Washington 

Ti{os«kh--TIh‘ T*ro.s.siT Evnpor.atlnp Co. is 
> otisidennjr plans for the n-bulldlnf; of titc 
portion of it.s pl.ant. tle.stro>ed by fire. Jan 
J, witli loss estimated at jvbout $lf).0U0. 

West Virginia 

TAitkUiusni la; 'Phe Rhirkwotid Nlectilc 
Steel Corp iias brokoti Kioimd for the 
I onst! u<‘l ion of llu* intllal unit.s of It.s new 
local plant, eniisistliijr of a mimber of 1- 
'■Ixiy huil(lim;s. wiUi main .stnieliiro. 
lll)x23(J ft 'Phe plajit will lie etpujuied for 
(lie nianutmlur*' of ideetrie steel etmtinB-s. 
.Mills', Riiiru'S. Ihllrimn A .\oidoil’ Olno 
ItldiT. 'I'nleilo, U. ai e areliltci I‘i and eiiul- 
i.eei^ T>l.»(kwood hi'jiils the eomp.’iny 


Industrial Developments 

Cl.Vfm- The .\merlc;in AN mdnW Class (’<) 
ll.is lesiiiiied Opel ,a I uifl.s at ilspliiit at U.ll't- 
Imd t’llv Ind , followim; a <iirlal!ment for 
■I miinhe) (if dms due to efiuipment lue.ak- 
.ii;e 

Hand hlowiiiy pl.'is.'i plants m the vlcinnv 
of Cl'ivion. ,1 . are runnim; at (nil ciipae 
ii\, pnim; eiiuilov meiiL to tlie larK''st iium- 
h. I of woiJter- 111 about It) >ears p.ast 
\\ iitilow kI.i'-s pi.lilts 111 W'l'Hlern I’enri- 
’\l\;im,i an- operaliiip :U maximum output, 
with shipmenl.» of mati nal dniitiK the p.ist 
l<w 'Wiek,'- hri’altinp all previmi.s leeonls 
\A oi'iuiiv foMcs at a Jiiimber of the fai'- 
tiiiles aie briny ilierea.sed 

»'i'lM KN'C The i'opla\' I’oill.tml Cement 
I ■() , Coiil.iv, Ta , has resumed proiiuetion 
It its lo<a] ijtpll, lollmsim: a shut doWIi 
iluriiu; llie liolidivs fol lip.'itr vvaali 

The Tluemx iVutiatid (’eiient <' 0 , .\otili 
T.lrmiiiKli.im. \la, peifeiimy plm.s foi 
Ihe eailt eonil)lel ton of its hew local mill 
wlilih has heeti In emiise of eonsli iietion 
lor •! iimiiher of motillis past It ia jiui- 
pr.si.l to }ia\i the Ilrst units In full pro- 
din tom eail\ m 'Phe mill will have a 

) Med oUpnt of 1..'■Ill),1)00 l>h] |)er yea! 

Tin I.eimdi Totll.iml I'eiiieiil <’(. lins 
I loM-d jl.s Mill I'' al Co|.la\. Ta . foi nee- 
t-'aM lepans to (iiuipmeiit, .and plans to 
lesiiMie -O soiiii ,a s the \\ orlv lias In ell < om 
idided With prodneiioii on ,a full <;ipiicity 
li.isis At ,1 later d.ile. .Mill (1 will he elo.sed 
for a snnihii pm })o-sc 

'riic -M)ih.'i Toitliml Cd'ineiit Co. Is ni.'iin- 
I.lining jaodiielloM al a norma! bawls at Its 
mill at Alph.a, \ J 'I'he EiM.snii |•l^rl]aml 
I’eineid t'o Is .ilso nmniny full at it.s |»l.'int 
,il Niw Villaye, \ ,1, 

Li'-,\-i Hi'.K 'I’olm.ati, I'ow iV Co Ine, oper¬ 
ating ;i tanmi\ at Wobiini. Mass, is lun- 
mm; III close to normal, piodmintr about 
1.200 sides of buck Jind iiateni le.atlior per 

day. 

EhKland. Walloti &. Co. I'Jilladelphln, 
T.a . .said to be the larReHl tariMers In the 
world of oak beltinc hiill.s. liavc advanced 
Tuoduclion about 30 per rent durltiR the 
pa,si f) to ti weeks Increased worklnp 
forces are betny employed .it tlic different 
tamn'i'les 

'Die Muiia.v I/cather Co, Woburn. .Muhr , 
M operalini? a I'efjiilar capailty, ihvotlnR 
pi'mtnetloii to patent Hides .as Well an luiek 
skin A normal working' (pioto, is lieiny 
employed 

TapkI!- I'aper mills In the vielnitv of 
'I'liTce Rivers, QiJe . are practic allv all work- 
iny al full coiiaelly. witli larg:.-.st. avuilahle 
w oikiny forces. 

'Pile Trim Th'olheiH Co. fJiielMC. i.s ar- 
lanKtnt; for immediate liiciia.se In produc¬ 
tion at iLs j»apCT rnillfl in the vicinity of 
Ottawa, Ont., to Imliide the lii.sfiiliafion of 
additional equipment. It is purposed to 
develop a capacity- of 200 ton.s a day be¬ 
fore the <lo.se of tile year, 

'Die Wayapamai k Co , 'I'hree Itivers. Que.. 
lias advanceiJ produ<'tlon at J(s local paper 
mills, and i.s now K'vltiK employnu-nt to 
about 5t)0 men 

The Bathurst Co., Bathurst, N B.. la 
pu.shlrjK ixyfiBtructioti on a new local mill to 
lie tiged for the manufacture of n«waprlnt. 
nn(J purposes to have the flrwit unit In «erv- 
ice at the earliest possible date. The'plant 
will have a rated capadtr' of IH.OOO tons 
per annum. 

Tron a^d StCcl—T he Blondnn 'RoUinc 
MIU, Pa., ta planning for the lai* 

mediate resumption <a <H>eratk>na at Ita 
local mlU, following gti Idle pOTlod of abodt 


21 month#!. Kmploymciil will bo given to 
UTi workers. 

Tho C4)lorado Fuel & Iron Co.. Donvar, 
<'olo., -has blown in two additional bloat 
furnseos at its plant at J'ueblo. CoIq., sav¬ 
ing <*mplo>'ment to u largo increased work¬ 
ing force. 

Th<‘ Ainericati Sttul A Wire Co.. Andor- 
son. Jnd . Iia.v |ilac4'(l it#! lo<^l mlll.'4 on a 
douhie liirn. yivlng «‘mployiuoiit to approxl- 
inatA'ly 000 men 

Tin* l/i Relic Iron Works. Steubenville. ,0.. 
has blown in It.s No. 2 furiince, following 
.■I almf liown lor a number of months. A 
total of s shcei iniHfl iiavc also boon placed 
in service aflci- an Idle period of about 2 
months. 'I'lie units will bo operated at ca¬ 
pacity. ► 

'Die ('aineyii Steel Co Is making ready 
for operation nt Its Rdlairo, 0., plant 
ami hiiH If sued or'liO'.s for nccc.H.>«ary repaira^ 
.mil Improvements Tin* company Is run-* 
nlny full at its I'My.u- TiioniHon Works in 
thi* 1‘iltsburgli, l*a,. illstrici, as well an at 
lt‘< other mills in tlds si'i’iinn 

Sltenanyo I'lirmn'e Co , Sharon. Fa.,, 
lias eompleleil tin lemodclitiy of its No. 8 
fuVnace, .'ind tlH- sim-k Is opaln In blast. 
'I’lie eapaeilv' has been liwreiisi'd from S60 
to riini ton# p< 1 dny. 

TIk- Ri'piihlii Iron (K: .Steel Co., TouPgS- 
loWTi. (I, i.H niainiaiiiing full operations iit 
Its eiylil rurmoeH in Iho Mahoning Valley 
s<Mti<i>i. arid will !'onllmi<' on lliis biiHls for 
.^omi* tim«- to come The company is dls- 
m.'intliny it.'- plant m 11n> viointty of Sharps- 
vill< , i’;i , ami will lemuvc tin- cqutpyjent to 
amil)i!'i locaiioti 

Th* Neu’tiui Steel t'o. Nowton Falls, 0., 
is fM'ianylny (01 tin- lmmc<llate Jiporalion 
Ilf ilir<'e (if ilH eiylit new .sheet rnllls. re- 
(< nn,V lompleled 'Die Mvr other mills will 
commi'iico rolllny witliln the next 60 days. 

'I’la rnil!i] Slat!'! Sfei'l Corporation Is 
op'aaltriy at UK.) pet cent at Its bnr mills Iti 
tie N'«'miy''t(Mv n. (>, dhlnel 

Mi’TAtH 'i'll!' Njitlonal iH-ad Co, New 
N'ork Is opeT'iitim: at full cnpurlty at its 
ililTeient planl.H iinch'r n day and night 
seio'iiul'', Kiviny' emplovinput to large 
workiriy fore ( 

The .Susqiieh.ann.'i ('nsting Co., Wrights- 
villi', i’a liiis lidvarioid the Avngpa of om- 
plovees r> P‘f '•''nl, I'ffeetivi' at once. 'Phe 
Rivet siile ('astiiiy Ci*.. w'lth plant at the 
sani!' pl.il e, lia'i m.'ide a similar advance, 

Tiie Ulali Cnpiier ('o,. Salt Luke City. 
lUah. m opi I itiny at full enpaejt^’ at Its 
plantH al .Mayii.i amt RluKharn 'I’lui com- 
paiu' is s,-iid to lie pnidiu'ing more metal 
at the pn s.-iif lime than al any other period 

lUnany tlie past ! veair 

MisoKi.i.ANKors Tho Trince Metallic 
I’aint t’o. RnwiiKiTisiown. Ta , Is Increasing 
pimiuelion at iti" local plant, and has 
adopted a dti\' ami niyht working ehlft, giv¬ 
ing etnpliiv merit to mote workers. 

Till* Shoie Fi'ttilizcr Mfg. Co, Plant ('Ity, 
Fl.a., IS eomj))<(iny' the construction of a 
new loial plant ami iilans to place tho nilU 
in .service h‘ fon- (lie < lo.ac of (he niontU 

The b'eth-ijil Suyar Retinlng Co.. New 
Y<irk, Is fii'/anylny for the irnim'dluto re¬ 
sumption of operatl«ins at It.s mill al Ton- 
krT.s, N Y , w'hieli has been Idle for about 8 
weeks iKiht The reftiierv will give employ- 
na-nt to approximately 1.200 men. 

A ttiirtl of 104 sugar mills In Cuba are 
now in opei-iitlon. »h compared with M 
mills nt this same time a year ago. 

Tho Roatori Una*' Sc Rubber Co.. BoAton, 
Muss., is advancing production at ita plant. 
Unrlng the lust qunrt<'r of 1022 thii output 
rn- raged 25 per cent more than at any 
otfier 3 months' period in the history of tba 
company 

.^ariitai'v wnr<- plants nt Trenton. N. J., 
are iJUM-easiny produeiion, and adding to 
lle'lr workin^r fmees 


Capital Increases, Etc. 

ThK ItU^mU) ClIKMlf'Al. WORKa, IKC., 

F’rovidence. R. I., has Jlled notice of Incroaae 
in capital from $1,250,000 to $2,000,000, 

Tub IlKAvm F'allr Art Tile Co.^Beaver 
Fulls. PQ.. htiH arranged for nn Tnoreoae 
in capital from $80,000 to $200,000. 

TifR Jonathan Rartijjt CBticiitLa C 0.4 
Oxford St.. Trenton, N. J.. has filed notice 
of increase in capital from $12£,000 to 
$600,000. 

The Hart Qlabs Mpn. Co.,Dunkirk. Ind.. 
has Inereaaed ita capital from $800,000 
$600,000 for general expansion. 

Trs Amsrican Printirq Ink Co.. 2834 
West Klnste St, Chicage. III., hoa arrangM 
for on Increaae in capital from llODfOOO 
to $SM,000.. ' - ■ 
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New Publications 


BOOKM 

P<4po Products Prom Afar. By E. II S 
Bailey Hn<] H. fi IJfiilcy. 28?) pages, ovr 
50 lilustmtlonH. i'ricc $3. i’ubliHlud by 
the CenUirj^Po, New York (Mly. 

Although written by chornlstH, Ihl.H book 
Ifl offered as a poriuliir treutlso of K< iier;il 
Interest on the nunject of how and where 
our country Rots Us food* It is a work ol 
popular Hnterest that may be Hornewhat cii- 
nanced to cliemlstB in view of the fad Ihnl 
the eenior author la profeasor of cheniis- 
try In the Unlvemlty of KanHiiH, whlb- llie 
Junior nutlior, his son, la chief chemist ff.r 
tho Southern Colton OH Co. 


pamphlets, etc. 


A .PWW St)( 30 K 8 TI 0 N 8 TO McGRAW-HidI, 
AUTffonfi Is the title of a 2()-pag(' parnplilet 
recently Issued by the MetJraw-Hill Book 
Co,, Inc., 807 Seventh Ave.. New York It 
ia dcHlgnod to give prospective authors In¬ 
formation Umt will enable them to pie. 

S are better manuscrlpU and save both 
lemiolves and the publishers thno and un- 
neoGMkry expense. ' 

Duntad Fidlino Aux)Yfl Is the title of a 
treatise by N. K. Garhart, of the Garhart 
Pental Specialty Co., Boston. Mass. 

Thb Knoinkbrino ExPsmiMBNT Station 
of Purdue University, I.«afayettc. Ind., has 
issued a bulletin, No. 9. on "The Produc¬ 
tion of*Nllrlc OxldM upd Oxone,” by K. B. 
McCochron and R. H. Qeorge Copies rnav 
be obtained by writing to the director, Bean 
Potter. 

Thh Sb»R]Gtart of Commkrtr, WashlnR- 
ton, 1>. C., has Issued his tenth annual re¬ 
port, for 1922, 

Tiiic Fbdkrai. Board roii Vooational 
Education, Washington. D. C-. lias Issued 
Us sixth annual report to Congress, for 


Tub lurKiiiAi. Inhtitutb, l»n<lon, Kng- 
land, has Issuod a booklet on ‘'Molybdcnuui 
Ores," by H II. UaHlall. Price Ga., net. 

TIIK U. H, BKTAIITMKNT ok AOUK'OI/ri'ltK, 
Washington, \>. C. lias Issued Pnrt.s I nml 
n, '‘List of Workers in SuhJeeU pojlaiii- 
Ing to AgrU’ullure’'; Bull. 11 OS. on '‘Tobli'- 
for tht! Mlcrosioph Idonlitlejition of Inoi- 
ganlc SuU.x." by wnilluin 11 l'’r.v . I!ull 
1122, on "Ab.snt'pllon by (.’olloid.'il and Non- 
OoHoUlal Soli Con«lltuenl.*<,” by M. S. Aiuior- 
son W U, Kry, T. 1, Gib-, (I I'. Mld.li.inti 
and W’. (» ftobln.Hoii , (‘Ireul.ii- 23‘!, on 
Pii tuioH of the C. S 1 a pai tnu'Mt 
of Agrleulturo.” 

ThK UnIVKUHITY ok ILI.INOIH h:iH i.SHllod 
Bull. 131. on "A Sluflv of Air S(.-:iin Mix¬ 
tures," by I,«'roy A Wilson with ('hritl<'< 
Kuss Uichaid.s; Hull. 1.32, on "A Stiidv of 
Cnal Mine llmibiRr in Illinois,’’ hv H 1! 
Htoek, .1. It. Plnmlnj; end A ‘Ho';Kln. 
Hull. 133. "A Study of ICxplosloiin of C.o’.o 
ous Mlxture.s." by A. P, Kial/ and C Z 
UoMcran.**. 

Tnw iMPKitMi. Minkum, llKHiiniuni.s Itn- 
RDau, Lotidon, lOnnland. lian isfuid hnok- 
letH on "Nickel," "lion Ore" and "(‘'oal, 
t!okp and BypfoduclH,” prlcf'd at Is Gd, «;■> 
and 7 m , re-speetivelv. 


New Borkau of Minks PdnidCATioN.'j 
Twelfth Annual Ib-port by the Oln'ctor of 
tho Bureau of Mine,‘4 to the Secretaiv of the 
Interior for the KK/il Year Endj'd .Iiine 
90, 1922; Hull, H)?. t'oal-hust JOvplosion 
Tests In thi‘ lOxpeiiniental Mine HU3 to 
1918, IricluHlve, by George S. Uls<*. I. M 
Jones, W. 1>. Egy and IT. P. Groenwald: 
Bull. 188. Krntn the Granite Moun 

tain Shaft Fire, Hutto, hy Diinlol ITarriiig- 
ton; Hull, 209, l''uslhiHlv of yVah Fr iin CoalH 
Of tho United Stales, by W A. S.dvig und 
A. . C. Flchlner: Teelj. Pajier I’Gf) M<'.so- 
thorUini. by Herman Schlundt: T.-eh J’i.per 
803, Value of Coke, Anlhrarltr ainl Hltu- 
mlnous Coal for Generating St4'aTn In a 
Ldw-lVcssuro Ca.«t-lron Holler, hv .fohn 
BHsard, Jnmos Nell and K. C. Ilo'uKhten 
Tech. Paper 806, Operation and Malnte- 
nanco of Electrical Equipment Aiiproved 
for PermUsIbllHy by the Hureait of Mine.s, 
by L. C. Haley; Tech. Paper SOS. Analvsla 
of Kentucky Coals: Tech. Paper 3is. Coko- 
Oven Accidents In the United Stairs Dur¬ 
ing theVnlendar Year 1921. hy Wlllinm W. 
Adams: Reports of Investigations Serial 
No. 24ie. Properties of Typleal Crude Oils 
FtqW tho Producing Fields of Southern 
Louisiana and Southern I’oxhb. by N, A. C 
Smith; A. D. Bauer and N. F. TxiJeuno: 
Serial 2406. on Titanium, by R. j. Auder- 
aoB; Serial 2410. on Contraction and 
Bhrinkage of Non-Forroua Alloys at Re¬ 
lated to Catting Practice, by Rebort J. 
Anderton. 

_,Thb CoLoviAi Supply Co„ Plttaburgh. 
Pa.. It Isttitnf .tbt “Oolonlai SoUUtr Al* 
manao for 1928.*’ _ 


New Companies 

The Cuarbx Chkmical Co., Rochester, 
N. V., i-aro. of Charles E. Bostwick. •Insur¬ 
ance nidg, Uochealer, repre.Hcnlatlve, haa 
hrt n hirorporatcd with a capital of |25,OOD, 
lo nianufiiclure rhcmlcals and cbemical 
l)\ liriKlurts, The Incorporatora aiT H. C. 
aii<l H M Wllluimson. 

'i'HK .Stkahnh & Cnnvfui Salt Co, l.ud- 
inuton. Mirh, huH been Incorporated with 
;i (.'ipiliil of $30U.(l0t), to Tnanufacture chcml- 
):il .viiIIm atui kindred products, Tho In- 
< ui jM,i;iiorn nr<' E. E. Harthcll. W. T Culver 
;trid W’ A, Spencer, Ludlngton. The last 
not) tl I cprr.Si-ntH the conipanj. 

Thk Capitol Block & Brick (’o.. Tren¬ 
ton. N. .1., huH hocn incorporated with a 
'apiliil of 850,000, to manufacture brick, 
tile. blor-kH and other burned clay pro<lucts. 
Til.' incoiporators ate Peter J and Paul N. 
JachcUt, 4.36 Hert Ave, Trenton. The 
last noted r4-prcHent8 the company. 

Tiik Hwhcules oil Co, 46,50 Iowa St., 
('lilcaKo, HI, hnfl boon ln<orporuted with a 
(ujdtal of 110,000, to nmriufHiture lubri¬ 
cating oll.s and afflUaled products. The tn- 
corporatorH arc Henry J Brandt, Dawrenee 
A. Cohen and A. I.. Uittenberg. 

The j. H. Newton Turpbntink Co., Hills¬ 
dale, Mifls,, hfiH been Incorporated with a 
cHpit/il of $100,000. to manufacture tur¬ 
pentine and kindred products The tneor- 
poriitors ar(> J, B., u. M. and J H. Newton, 
all of IHIIsdate. 

Crank & (’o. Inc., Dalton, Mass., has 
been Incorporated with a capital of $3,000,- 
000. to manufacture paper prodiictH, suc¬ 
ceeding tho company of the same mime 
w'ltli local mlllfl, Reuben C. Pierce la presl- 
dciil, and Puy.son E. BUtle, treiiMuror. 

Thk Fhankh Chemical Co , Hrooklyn, 
N. Y hn.H been incorporated with a capital 
of $30,000, to manufacture chemlcal.H. soaps, 
'■tc. Th<‘ incorporators are j. M. Franks, 
P- M Ijuh and A. M, Rosenthal The com¬ 
pany l.s represented bv DivvIh. Siegel & 
Nathan, Broadway and 34tli St., New York, 
N Y. 


The CiticAiio Jat’anneiib, Inc. 1160 West 
JJnd St.. Chicago, 111,, bag been incor- 
Ijointed with H capital of $1.50.000, to manu- 
lii<lm’e paints, oils, varnlMhc.s, etc. The 
ineorpuuilors are Thoin.’in P. MeVlcker and 
William J. and G. A Ml.skella, 


Thk .Statk Mnh chkmicat, Corp , Hi-Ih- 
lol, Vh , has bci'ii incorporated with a capi¬ 
tal (if $:hi,i)0i), lo mamifaeture elp'niicalH 
and ehemica! byproducts. The inroipora- 
‘i C Gob'. jM, T ItepaKs, and 

•I'.srph A Galdw'dl, all of BrlMlo) 

'riiM iM-TciiKss County Ciikmiual Co., 
•lyi'i Git\. N. J., care of the Capllal Trust 
’ *' Del ,1 w .'11 J lover, Del . h pi esenta- 

D'*, has 1>. cti iiie(ir|i')riilr<i iimler Dcla- 
'"IWH, \\itl, e;ipi(.!il of .'fi,Oil,0(11). lo 


miHi 
I oil 


'’i(\ 

WM 

Til 


wa.shing pfiwde 
ni( ul I onipomuD 

t'' ai11 G St liiK Mill 
M A K.'iin, New Voik, 
\\':isliilig-|o?i, D G, 

.DUFA.S Bru'K Go., I'ortlaiul. fu¬ 


rs, 
incor-, 
.ler.scy 
A. H. 

. ha.s 


lieeii liiecuponHed witli a eaplt.i] of $100,000. 


iiufiottire brick, tile and oIIut burtu-d 
< lav pn>ducts. Moses M, ]_,ueas is prcul- 
deiit and trea.surcr and Briglilon E Diu’a.s 
cletk and representative, both of I’ortlaiul. 

Thk Hk.vnictt Mktai. Trkmino Go. West 
li.irtford, Gonn., lets be('ii Ita'orporaied witlr 
a eapital of $50,000, to operate a metal- 
frcating jilant. Tho Incorporators are H 
U, Barker. A .1. German and A L. Davla.' 
all ol Waterbury. Gonn. 


'rnp Kihki I.imk PaoDiTctfl Go,, care of 
Ihr- Gorporatlon Tni.st Co. of Aniorioa, du 
eont Ihillditig, Wilmington, Del,, repre.scnta- 
llve, ha.g been lncorporate<i umler Delaware 
aws. with capital of $50,000. to munufae-' 
lute lime and kindred products. 


Thk ('rntral fUi. Co.. El Dorado Ark., 
has been Incorporated with n capital of 
JI.uoo.ooo, to manufacture petroletim prod¬ 
ucts. The incorporators nre Patrick Marr. 
u; S Kakons and R, G. Ferrell, all of 
El Dorjuio 


Thk Dh3 Ulvq-Kendrktk Co. Newark. 
N. J., has been Incorporated with a capital 
of 1.000 shares of slock, no par value, to 
manufacture rnetal alloys. The Incorpora¬ 
tors are Louis DoLong. Richard B. Downing 
and Kenneth A. Depew, 845 Halsey St., 
Newark. Tho Inat noted represents tho 
Company. 


J. R. CiiAPPBLL. iNC., rhlladelplila. Pa., 
has boon Incorporated with a capital of 
$ 10 , 000 , to manufualure palnU, varnishM. 
etc. Walter BmIiM Roxborough, PhUa- 
delphla, is treagutwr* and reproaenta tba 
company. 


I in aovTOAir MtorKi 
4701 Oraad Aya.» Obfa 
imwrpomM irtth 
manufacture Iaa 4 |$« 


poratora are Olaf C. and Anton R. Hoffman, 
and Carl J’elersgn. ^ 

Thb NatK'Nal Spkbdway Rbfininci Co., 
caro of the Capital Trust Co. of Delaware, 
Dover, Del., representative. has*boen Incor¬ 
porated under state laws with a-cauital of 
$150,000, to manufacture rellned oil prod¬ 
ucts. 

Tni! Fikld FRonucTS Cort.. New York, 
N. Y., care of M. Brandt, attorney, 276 
P'lfth Ave., New York, repi csentatlvc. has 
been Incorponifed with n capltHl of $30 000, 
to manufiicture chcmicnls and chemical 
byproducts. The incorporators are W., D. 
and II, J. Grecnflekl. 

The Wui.bbbn Fertilizer Co., Charles¬ 
ton, K. C., lia-H been Incorporated with a 
capital of $150,000, to manufacture com¬ 
mercial fertilizer products. B. N. Wulberd 
is president and treasurer; and William E. 
Jones, secretary, boUi of Charleston. 

The Liberty Mirror Works, Inc., Pitts¬ 
burgh, Pa., has been incorporated with a 
capital of $150,000, to manufacture mirrors, 
glass proiluct.s. etc. William H. Colbert, 
6615 Kelly St., Pittsburgh, Is treasurer 
and representative. 

Thb Smaukovkr Valley Oil Co.. Cam- 
don, Ark., has been Incorporated with a 
capital of $250,000, to manufacture petro¬ 
leum products. A. M. Sutton is president 
and genornl manager; and W. M. Worthen, 
secretary, both of Camden. 


Coming Meetings 
and Events 


American Association of ENOlNBBHawlU 
hold Its aniuial convention In Norfolk, Va., 
May 7 to 9. 

AMERICAN ClRAMlC SOCIBTT wlU hold ItB 
annual meeting In Pittsburgh, Pa., F^b. 11 
to 17, 1928. 

Ambrican Chbhtcal Socibtt will hold tte 
spring meeting April 8 to 7. 193$. at New 
Haven. Conn. 

American Elhctrochbmical Sooibit wtU 
hold its spring meeting May 8. 4 and S, 
1923, at the Commodore Hotel, New York, 

American FoirNURTMEN’s Association 
will hol<] .'I nu'otirig In Cleveland, O., April 
28 to May 4. 

American Injititutb of Mining anp 
MKTAI.LUR r;u AL FNIilNKERS WlH hold ItS an¬ 
nual meeting In New York City during the 
week of Fcl) in. 1923 

American Socikty for Steel Trbatino 
will hohl its winter acctlonal meeting in 
the City Glub. Ghic.ago, Feb 8 and 9. 1923, 

Amkrkan Society for Tektino Ma- 
TEHiAi.s Viill luild jta twrnty-sixtk annual 
meeting nt Die Chalfonte-Haddpn Hall 
Hotel. Alliintic City, beginning Monday, 
June 2.). 1112.5, and <'nding either- Frldav or 
•Saturday of that week. 

Canadian J’iii.p and I’afer Ab.siktation 
will rn.Tt at tlie Hitz-Garlton Hotel, Mon¬ 
treal, Jan 25 and 2(i. 

International Chamber of Commerci 
will hold its second general meet _^k in 
Rome. Italy. March 19-26. 1923. 

National Foricion Tradk Council will 
hold its annual conference April 25, 26 and 
27, 1923. in New Orlean.s, La. 

New Jbrsby Chemical Society hold# a 
meeting at Stetter.s Restaurant, 842 Broad 
St., Newark, N. J., the second Monday of 
ovory month. 


Society of Industrial Enqinberb, with 
headquarters In v'liloago, will hold its spring 
convention In Cincinnati, .April 18. 19 and 
20, 1923. The major subject will be "Man¬ 
agement Problems of the Smaller Plants." 


A PaPFR iNDtISTRIKfl EXPOSITION wlll be 
held In Grand Central Palace, New York 
City, during the week of April 9, 1923. by 
tho international Exposition Co. 


The following meeUngs are scheduled 
to be held In Rumford Hall. Chemists' 
Club, East 4l8t St., Now York City: 
Feb, 9—.\mciiean 1-Jlectrochemical Society 
(In charge). Society of Chemical Industry, 
Socl^t^' de Chirnlo Irulustrielle, American 
Chemical Society, Joint meeting. March 9 — 
American Chemical Society, Nichols Medal. 
March 23—Society of Chemical Industry, 
regular meeting. April 20—Society of 
Chemical Industry (in charged American 
Electrocliemical ^Society, Socl^tO de Chimls 
InduBtrielle, American Chemical fioeietyt 
Joint meeting. May 4 —American Chetiioal 
Sociaty, regular meeting. May ll-^ooi 4 t« 
de Cblmie Industr^Ud (In charge)^ Amsri- 
d^.Ohemloal Soefety, Ameridui JOjectroT. 
<!ln^oaD Society, toiety a Ch^i^l 
Joint Aeetwi; Kay ii<—SedetY 
al indtiatnr^ regnlat maetlT^ 
irloga • CB^toai 
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The Law 

And the Profits 

N ENGLAND last year, in a hearintf liefore the 

Board of Trade, the question was argued before a 
leferee whether oi' not calcium carbide might be in- 
<luded among the substances covered by the safeguard¬ 
ing of indu.stries act. The referee wa.s learned in the 
law, but was in no sense a chemist, so the argument 
became long and very much tangled up. He did not 
have even the aid of a chemist to shed light on the 
suliject, con.sequently the hearing became a curious dis- 
(ussion in chemistry by lawyers. His conclusion was 
that calcium carbide is not a synthetic organic chemical, 
and is therefore not properly included under the act. 

Sir William ,I. Pope di.scusses the subject in Chi'm- 
i.'ilni 11)1(1 Indiixtrii Ivol. 42, No. 1) and declares the 
I'roceedings to have been "an orgy of misinterpretJtion 
and misapprehension.” It was admitted that calcium 
carbide is a synthetic compound, but the expounder of 
tin law shied at admitting it to be organic. Then Sir 
William bi-ing.s to bear his proofs that organic chem- 
isliy is the chemistry of carbon compounds, and he 
makes a good case of it. He i|Uotes from KEKULft, 
Laurent, van’t Hofk (who said that “organic chem¬ 
istry has for its object not only the study of the com¬ 
pounds of carbon, but also that of the element itself”), 
H. E. Armstrong, BttiLSXEiN, and numerous other 
authorities. Next he takes up tho.se who have endeav¬ 
ored to qualify the statement. Thus Schorlemmer 
called it “the chemistry of hydrocarbons and their 
derivatives,” but Sir William points out that while 
this would exclude carbon monoxide, it includes carbon 
dioxide as a derivative of methane, but again would 
exclude purine. Frankland said that organic chem¬ 
istry is restricted to compounds the molecules of which 
consist of two or more atoms of carbon, directly com¬ 
bined either with carbon, nitrogen or hydrogen. This 
excludes, for instance, perchlormethyl ether, (CC1,),0. 
from the category. Remsen says that, strictly speak¬ 
ing, the carbonates should be included in organic series, 
but that it is customary to treat these widely distributed 
■substances under the head of inorganic chemistry. 
G. S. Newth in his.textbook on inorganic chemistry says. 
No exact definition of organic chemistry has ever been 
framed” and that it is “the chemistry of carbon 
compounds with certain generally acknowledged excep¬ 
tions.” He is wrong in his opening paragraph: All the 
>arbon compounds is an exact definition, and the excep¬ 
tions are not generally acknowledged. E. P. MOELLER 
IS his “Law of Atomic Linking” (1896) declares that 
111 all organic compounds carbon and hydrogen appear 
tts never failing constituents.” Of course that is 
absurd. 

The cowlp^ion we ifl tljat it is better in con¬ 


tracts and in law and in all writing that is likely to 
pass through the fire of juristochemistry, to say carbon 
rather than oraanic compounds. By juristochemistry 
we mean tho.se chemical di.scussions and disputes that 
are carried on at court withiMJt a knowledge or under¬ 
standing of the sciemi. 

Salesmen’s Report 

On the Chemical Exposition 

OK some months past a special committee of the 
Salesmen’s Association of the American Chemical 
Industry has been investigating the Chemical Exposi¬ 
tion with a view to pioposing constructive measures for 
improving the usefulness of that annual affair. The 
final report of the committee is recorded in our news 
columns. 

From a reasonably intimate familiarity with the 
Chemical Exposition we have read the report carefully 
to see what elements of novelty it contains. It is a 
con.structive document and shows a commendable desire 
on the part of the Salesmen’s Assix-iation to obtain for 
the exposition the hearty support of the chemical indus¬ 
try per ne. It proposes also to insure an appropriate 
attendance by holding during exposition week a con¬ 
gress of chemical and consuming industries as repre- 
.sented by various technical and trade organizations. 
It suggests a fund to be created out of a part of the 
Exposition Company’s receipts to be expended on educa¬ 
tional exhibits of the chemical industries; and finally 
it recommends representation for the executives and 
sales departments of the industry on the advisory com¬ 
mittee of the exposition. 

It is not in derogation of the salesmen’s efforts to 
say that all of these proposals are not new; but at least 
they are brought together at one time as the expression 
of opinion of an important organization. All of them 
will be susceptible of easy execution with the exception 
of the proposed congress, which wiil require the best 
efforts of the Salesmen’s Association to induce a large 
number and variety of technical and trade associations 
to forego their customary meetings and join in a com¬ 
mon plan for the promotion of the chemical industry. 
It is not impossible, but it will not be easy to 
accomplish. 

Two points of interest about which considerable con¬ 
troversy has been waged—namely, annual or biennial 
expositions, co-operative or private shows—have'been 
settied for the moment. The annual show is regarded 
as essential for the time being, and the co-operative 
show is dismissed as undesirable if private management 
will heed the desires of those who make the show pos¬ 
sible. It would now seem as though we can look forward 
without distracticai to a satisfactory Chemical Exposi¬ 
tion in 1928. 
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fuel Supply a Factor 

. In Ii^uatrial Development 

^ XTATukE has provided one of the moat convenient 
forms of fuel in the natural gas resources of the 
'coirntry.^ These resources have been developi'd on a 
tremfndpus scale largely for pulilic utility gas supply. 
Durmjf recent years, however, there have been 
numerous discoveries of natural gas so located that it 
cannot be utilized economically for city supply. The 
question has therefore been raised how best to apply 
this splendid resource to industrial purpose.s. In the 
state of Texas there have been a number of such prob¬ 
lems confronting property owners and public officials. 
Referring to one of these cases, a state official said ; “It 
has been our purpose and effort to bring these fields into 
contact with enterprises which would convert this gas 
to commercial u.ses not wasteful. And I believe that 
the fields present today an inviting opportunity to 
capital." 

The case to which this official made reference is but 
one of a number where large supplies at points .some 
distance from great municipal centers offer immediate 
prospect of cheap, adequate fuel supply. No group of 
industries is better suited to use this resource than the 
chemical and metallurgical kidustries. The time is 
past when resources of this sort are going to be used 
extensively for the crude operations of brick-making, 
boiler firing and other heating work that can be done 
equally well by coal. In general state officials frown 
upon that type of natural gas utilization; in fact it is 
forbidden in some states. Rut many fine industrial 
heating operations that require close control of tem¬ 
perature can use gas supplies such as these to great 
advantage; and it i.s well recognized that the efficient 
burning of this gas for heating operations of high order 
can property be encouraged by the public official. 

It will be well if industries having heating problems 
of this sort will investigate some of the Texas, Wyoming 
and other Western gas occurrences for which there 
are no other close-by markets. There should be a basis 
of mutual service to the local communities and to those 
industries through their development. 

The Outlook for 

Better Trade Statistics 

NE of the noUlile accomplishments of the Depart¬ 
ment of Commerce since it has lieen under Herbert 
HOOVBR’S direction has been a marked improvement in 
the character and ■icope of the governmental statistical 
services. With the inauguration of the Survey of 
Current Ilusinese timely figures on production, stocks 
and prices were made available to industry. Progress 
in the case of foreign trade statistics, however, has 
lieen somewhat less pronounced, but recently some 
changes have been made which promise greatly to facil¬ 
itate the compilation and dissemination of import and 
export figures. In the first place, new schedules have 
been worked out whick show imported commodities in 
much greater detail and at the same time so arranged 
as'to give figures which are easily compared with pro¬ 
duction and export data. Production plus imports 
minus exports has long been a favorite formula for the 
statistician who wishes to approximate the total con¬ 
sumption of a commodity. 

The revised import schedules went into effect with 
the enactment of the new tariff, Sept. 22, 1922. New 
export schedules have been in use for several months 


and certain improvements have already become evident. 
Quantity figures are now’ obtained for many commodities 
for which only values were previously available. This 
greatly increases the accuracy of these statistics, for 
in the past, as has been pointed out by the manager of 
the foreign commerce department of the Chamber of 
Commerce of the United States, export declarations 
have often been carelessly made at purely fictitious 
values. Thus copper wire had been billed at 4 cents 
a pound, white lead at 2 cents a pound, and so on. 
Obviously export values thus obtained are practically 
worthle.s.s in sizing up an export market. 

Furthermore our statistical service has been consid¬ 
erably strengthened by the recent action of Congress in 
authorizing the transfer of all atati.stical work on im¬ 
ports and exports from the customs service of the 
Treasury Department to the Bureau of Foreign and 
Domestic Commerce. With the new schedules in 
operation, with the government’s statistical machinery 
working more efficiently and with both importer and 
exporter co-operating to make their declarations as 
accurate as possible, 1922 should mark a new era in a 
sort of service that can he made a most effective agent 
in the promotion of our foreign trade. 

Intelligent Use 

Of Intelligence Tests 

HERE are at least two general types of intelligence 
te.sts. One is an information test that seeks to 
ascertain the breadth and accuracy of an individual’s 
knowledge. The other is a test that evaluates his mental 
agility, quicknea.s of decision and accuracy of judgment. 
Ail intelligence tests seem to have played in hard luck. 
The prominent experimenters were often inexpert and 
dogmatic and their conclusions have pyramided until 
we have been given such monstrous statements as “the 
average adult intelligence in America is that of a 12- 
year-old boy." Walter Lipman has pointed out how 
silly this is. The average intelligence must by definition 
be that of the average adult. Whence then the startling 
conclusion? A pre-war experimenter had carried out 
a scries of tests on less than a hundred Californians. 
He assumed that the average rating obtained was equiv¬ 
alent to adult intelligence, or 16 years, and he extra¬ 
polated back to the theoretical value which should be 
obtained by persons of 14 and 12. Then came the 
remarkalile army testa, over 2,000,000 of them. The 
Ualifornia experimenter tried to translate these results 
into the California rating, a procedure both hazardous 
and questionable, and arrived at the remarkable conclu¬ 
sion mentioned above. 

At present the attitude toward intelligence tests oscil¬ 
lates between amusement and ridicule. This is unfor¬ 
tunate, for we are neglecting a most useful tool. A 
recent folder from the Engineering Foundation tells 
an interesting story of the use of, intelligence tests. H 
seems that the salesmen in a certain organization were 
ail given an intelligence test and strangely enough the 
relation between high intelligence and sales return was 
apparently nil. This was a facer until it was discov¬ 
ered that the salesmen were not well paid and those 
who stayed with the company long enough to develop 
good records were stolid men contented with the low pa.v 
and slight advancement. This led to the use of the te.st 
in such a way as to eliminate as candidates for the job 
of salesmen, first, those who were of such inferior 
mentality that they could not reach the lower critical 
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score, and second, those who obtained a mark above a 
certain other critical score, since the latter would not 
long be satisfied with the low pay of the salesman in 
that organization. 

The whole subject is in its infancy, so it is refresh¬ 
ing to hear of intelligent use of intelligence tests. We 
commend the idea to your attention as being promising 
of fruitful results in industry. 

Promoting a Policy of 

Interchange of Information 

r IS significant of a nascent era in chemical industry 

that such studies as those of C. C. Van Ncys on 
rectification are fostered and encouraged and then made 
available for chemical engineers. Within the scientific 
memories of mo.st of us distillation and rectification 
were essentially empirical, practically solved problems. 
Experience told how many trays to use and how large 
the column should be. 

Mr. Van Nuys has attacked the problem thermody¬ 
namically and his analysis of variables and limiting 
conditions has been more rigid and more complete than 
any yet published. The results and formulas given in 
hi.s articles, the first of which appears in this issue, 
are the basis of production in plants of the Air Reduc¬ 
tion Co. They have passed the pragmatic test; they 
woik. Purer products and higher yields at the same 
time have been an immediate result. 

The significant facts are, first, the inception of this 
theoretical research and its distinct succe.ss; and'sec- 
ond, the jiublishing of the theoretical basis upon which 
the results are built. Such things cannot help but 
pr oduce an optimistic feeling and strengthen the belief 
lhal perhaps chemistry will yet pass through that benefi- 
1 ‘ent revolution which has made American metallurgy 
the most progre.ssive industry in the world—a revolu- 
liou that will foster and encourage a free exchange of 
ideas. 

-An Outside View of 
Our Tariff Problems 

CCASIONALLY the chemical industry is accu.sed 
of inbreeding. The criticism is made that we have 
isolated ourselves from the general public and have 
been satisfied to look out on the great economic prob- 
lem.s of the nation from the very narrow, if not selfish, 
viewpoint of our industry or profession. Without 
debating the ju.stiflcation of such a criticism, we believe 
it is nevertheless worth while to take note of the 
tu'evalence of this view. It is for this reason tliat we 
wish to call the .industry’s attention to a rather unusual 
article on the tariff by Prof, F. W. Taussig, which 
appeared in a recent number of the Quarterly Journal 
of Economics. Its author has long been recognized, 
at least among economists, as an outstanding authority 
on the tariff, although his well-known views along the 
lines of free trade and low duties have never won for 
him a large following among the protectionists. His 
Iiresent article, however, is of the nature of a historical 
account of the economic and industrial developments 
leading up to the enactment of the new tariff. Excerpts 
trom it having particular bearing on the chemical indu.*) 
try have been reprinted on page 210 of this issue. 

It is our belief that in this discussion of the “purely 
economic aspects of the case” our readers will find a 
rather novel line of thought. The comparison of the 


German and American industrial ways and aptitudes 
and the conclusions as far as the dye industry is con¬ 
cerned would seem to be fundamentally sound. On. 
the other hand, we can scarcely be expected to add our 
approval to the author’s apparent disposition to subor¬ 
dinate the "war argument”—i.e., the chemical indus¬ 
try's relation to the national defense—in favor of such 
an idealistic consideration as the economist’s theory 
of the international division of labor. As far as we 
are concerned, stern realities have already answered 
“the old question of whether it is worth while to 
restrict the advantages of the international division 
of labor because of a po.ssibility of sudden disruption.” 

The question of rates and the application of the 
American valuation plan bring up still other controver¬ 
sial issues on which we have already made our .stand. 
Suffice it here to say that the effectiveness of these 
provisions will turn largely on their administration and 
that time alone will tell whetJer or not “the new rates 
of duty are extremely high” or the American valuation 
plan is a workable admini.strative procedure. 

Coal and 

Chemical Engineering 

A nnually the American miner takes from the 
, ground a larger tonnage of coal than of any other 
single mineral product; yet in general the utilization 
of this material has followed the happy-go-lucky, spend¬ 
thrift American method of "ea.sy come, easy go." 
Lately, however, with increasing cost of coal production 
and with increasing irregularity in coal markets, even 
the coal-mine operator is beginning to see that there 
is a real engineering problem in the utilization of our 
fuel resources. A representative of one of the large 
coal companies recently expres.sed himself thus; “We 
feel that the time has come when a distinct advance 
.should be made in the marketing of our product and 
look to gasification as a .solution of at least part of our 
problem.” 

.Somewhat the same point was stressed by the official 
representative of the American Gas Association when 
he appeared before the Federal Coal Commission. He 
emphasized the fact that the gas industry is a branch 
of chemical engineering requiring particular kinds of 
coal for processes which are not haphazard but based 
upon the latest and best of science and technology. 

These are but two of the recent evidences that coal 
is recognized as an important raw material for Ameri¬ 
can industry. And gasification of the coal before use as 
a fuel is a logical step forward in the application of 
these ideas. 

A great deal of research on coal processing has al¬ 
ready been done, but we need much more. We need par¬ 
ticularly to learn how to get daily the maximum output 
in millions of heat units per dollar of investment cost. 
The problems of quality of product and regularity of 
operation have been largely solved by the makers of 
water-gas machinery, by coka-oven builders and by the 
contributions of skilled operating men in all classes of 
gas works. Yet today we find that one of the priacipal 
items in cost of gas, whether for city supply or for in¬ 
dustrial use, is that of capital charges, There is still 
much to be done by the chemical engineer in devising 
more productive and efficient schemes in order that this 
part of the problem may not remain as serious a one as 
it now is. 
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Readers'Views and Comments 




“Chem. & Mel.” an a Text Book 

To the Editor of Chemical 6c Mctalhn-iiical Ertnivccrinn 
SiB:—I have a new use for Chem. & Met. which is 
working out pretty well in practice, and that is as a 
text book. I have a class in industrial and organic 
chemistry composed of youiiK fellows who work all day 
in the industry and then come to school five niKhts a 
week. They really do come, too; not only is attendance 
required, hut they are interested, h'urthermore, each 
knows more than I do about .some one or two Ihinus, and 
it is my job, in part, to ev»n up their general knowledge 
of chemistry. 

There is no one txjok I can ask them to gel which is 
within the price limit and not too advanced, so 1 have 
arranged for them to each take ('hem. Mel. and every 
week we go over it. Sometimes articles are a.s.signcd, 
sometimes we take a chance, and, pretty regularl,\', the 
price lists are used as a sort ok old-fashioned spelling 
bee, the fellows telling whence things come, how they 
are made and what they are useil for. They are also 
expected to be able to answer questions on the advertis¬ 
ing pages along the same lines. Of course the regular 
lectures, coming before and after this session with the 
paper, may or may not hit something in that iiarlicular 
issue, but very often they do, or at any rate some matter 
which has recently had some notice in the patent li.sts. 

As the year goes on and we get a larger background 
there is an increasing number of articles which bear on 
what I have lieen telling them, and my hope is to have 
every student able to tell something about all the com¬ 
mon chemicals and to read most of the articles with 
intelligent interest by the time we have finished our 
course. It seems to be working out that way; at any 
rate they are coming to .see the length, breadth and 
depth of the knowledge of chemistry, and how each 
of them fits in. F. 1). Frane. 

Newark Tochnit'Al School, 

Newark, N. J. 

steel at Moderate Temperature 

To the Editor of Chemical dc Metalliirgieal Entfmeering 
Sib;—S everal articles have recently been published in 
reference to physical tests on iron and steel at elevated 
temperatures. An article on “The Blue Brittleness 
and Aging of Iron” by Dr. Fettweis was published in 
'itahl mid Eieen for Jan. 2 and Jan. 9, 1919, which I 
think is a most valuable contribution to the literature. 
Dr. Zay Jeffries is the only writer in this country who 
has made any reference to the work of Dr. Fettweis; 
at least no other reference has come to my notice. This 
leads me to l)elicve that this important work has been 
ywy largely overlooked. * 

At the head of the article bv Priester and Harder on 
"ESWlt of Temperature on the Mechanical and Micro¬ 
scopic Properties of Steel" (Chem. <£■ Met., Jan. 17, 
1923, p. Ill) this editorial summary appears; “Prop¬ 
erties of a low-carbon steel in the blue heat range are 
inherent to that temperature and are not duplicated 
when same metal is tested at room temperature after 
a corresponding tempering,” I do not believe this state¬ 
ment holds true. I believe the results can be duplicated 


when tested at room temperature provided the metal is 
cold-worked before or during the tempering, Fettweis 
demonstrates this clearly. 

That Priester and Harder did not get a higher value 
at 300 deg. than at room temperature (Fig. 3, p. 12) 
seems to be due to the “annealing” effect at this tem¬ 
perature overbalancing the “aging” effect, as they 
started with quenched samples. 

At the September, 1922, meeting of the Electrochemi¬ 
cal Society a paper was presented by Norman B. Pilling 
on “Effect of Heat-Treatment on the Hardness and 
Microslruclure of Electrolytically Deposited Iron," and 
the increase in liardness at 300 deg, C. was ascribed to 
the decomposition of the iron-hydrogen compound. That 
the iron is deposited in a strained condition has Iteen 
clearly demonstrated and I believe the increase in tensile 
strength at the blue brittle range is to be accoanted for 
in the same way as that noted in iron strained by 
cold-working and then heated to the blue brittle range. 

R. 0. Griffis, 

\.sHlHlunt Metullui'Rist, 

Ml.iill.Mnt\ii, (Hid. MidtUhh Jlnlllnt; Mill Co 


Numbering Steels 

To the Editor of Chemical if- MetaHiirgieal Engineering 
Sir;—T he editorial pages of Chem. & Met. have been 
the .source of .so much in.sfruction to me, and I have 
come to hold them in such high esteem, that I cannot 
forl>ear a few words of mild protest regarding the dis- 
cour.se on "Numbering Steels” appearing in your issue 
of Dec. 27. Having taken an interest in that subject 
for .some time, I read your editorial with considerable 
eagerness, hoping for the usual clarifying exposition of 
a difficult topic. Forgive me, therefore, if I confess 
to a keen disappointment and a feeling that the matter 
was wound into an unintelligible tangle and dropped 
there. 

You proceed to show that the SAE system, at first 
logical, has now' become arbitrary, becau.se of the con¬ 
stantly increasing complexity of steels offered, but you 
cite this arbitrary class numbering as an advantage, 
although arbitrary numbering was the very evil which 
the SAE system was originally designed to avoid! You 
next lament. Friend Editor, that “a logical code indi¬ 
cating the chemical composition of steels has so far 
eluded discovery” and oltserve how much more difficult 
it would be to devise a code which, in addition, will 
denote “that physical property” which is desired. 
Again, you assure us that informatiqn on the chemical 
composition is only incidental, since an ordnance con¬ 
structor wants not chemical analysis, but a gun tube, 
with high transverse strength and ductility; and so 
on. We are then asked how all this is to be got into 
one code. 

The answer, of course, ir; It is not. Even if all 
the properties named were to be got into a code, some¬ 
body would come along with a lot more real or fancied 
properties that could not be coded. Moreover, if none 
of these gentlemen care about composition, as you inti¬ 
mate, why are modem steel specifications tending more 
and more to include chemical analysis? 









January HI, 1923 


chemical and metallurgical engineering 


197 


t ® discourse is finally disclosed 

to be that the only known way to describe a steel is 
in a detailed specification, and that it does not really 
matter in the least how the specification is designated. 
It IS added that all of the steels might (for “practical” 
purposes?) be indistinguishable chemically, good steel 
being “more than low phosphoru.s and sulphur ” 

All of which leaves us just where we started al¬ 
though a trifle dizzy. 

Have the editors of Chem. £ ,We(.-ao often leaders 
of progressive thought in affairs technical—really noth¬ 
ing better to offer than persiflage on a subject which 
has called together a group of engineers, representing 
perhaps thirty national organizations on a series of 
conferences? Can you not give your readers some 
really constructive, helpful, logical and practical sug¬ 
gestions on this important and delicate subject? 

Perhaps this code problem seems complex and diffi¬ 
cult because we make it so. It is only when we try 
to “discover” a code system which will express in one 
neat and compact little symbol all we want to know 
about a steel, including diverse and sundry physical 
properties, method of manufacture, its physical state, 
heat-treatment, and even the purposes for which in¬ 
tended, with or without chemical analysis (all of which 
have at various times been suggested), that we get into 
a muddle and reject the idea as impracticable. Of 
course it is impracticable to expect one symbol to do 
all that work, for it would then be no longer a symbol, 
but merely a specification number, and we should have 
to refer to the specification to get our data. 

However, what is really under consideration is “a 
, umbering system for ateels —not the propertieH of 
steels. That there is a real need for such a system has 
.ilready been definitely agreed upon. 

When the SAE founded its system, a dozen years ago, 
it made its .symbols express the principal alloying com- 
ponent.s, carbon, nickel, chromium, etc., and did not 
try to make the same symbol tell all the physical char¬ 
acteristics which any steel might, under various treat¬ 
ments and circumstances, possess. It recognized the 
fact that one steel may be made to meet a wide variety 
0 . physical .specifications by different treatments, and 
al.^o that a given set of physical properties can be met 
by a considerable number of different steels appro- 
pi lately treated. It .stuck to chemical analysis for its 
s.\mbol.s, and took care of the other properties by means 
o specifications. The system has been quite success¬ 
ful and very useful. Unfortunately, the SAE code, 
using numerals only, is not capable of unlimited ex- 
pansion, and cannot be logically extended to take care 
0 all the useful alloys which are developing. This is 
a mitted. What is needed, therefore, is a truly elastic 
and comprehensive symbol system for steels, showing 
e principal components, which can take care of any 
useful steel now^ existing or which may exist in the 
u ure. Such a code cannot be “discovered,” but can 
and will be developed by logical thought. 

to be found in an abbreviated 
emical formula—that is, a code wherein the important 
ments are represented by letters corresponding to or 
®tiemical symbol and the approximate 
ZmlllT important elements are indicated by 

inv in ft • letters and numbers each act- 

merals ‘•■“®/“"ction-letters for names and nu- 
alreadv Principles of such a code have 

(Tin- ^ it °‘'**'*'ed and shown to be quite practicable. 
^Universal Steel Code. Knerr & Collins /roa Ape, Se^. 


1. 1921.) A code along very similar lines (although 
with some objectionable details) has recently been ten¬ 
tatively issued in Europe by the Standards Committee 
of the Swiss Association of Engine Builders. 

Once having a truly elastic, comprehensive, brief, 
logical and easily learned and remembereef symbol sys¬ 
tem for steels, we can proceed to indicate the physical 
characteristics desired in any given steel by a specifica¬ 
tion number, or by an appended symbol, if we so desire. 
Special chemical characteristics, such as high or low 
phosphorus and sulphur, etc., may also be indicated, 
where necessary, without confusion. 

Naval Aircraft Fnclorv, HORACE C. KNBRR. 

I'lilliKlclphla. Pa. 


Importance of Proper Technical Testimony 
in Patent Suits 

To the Editor of Chemical S; Metallurgical Engineering 
Sir; —In your issue of Jan. 17 under the head of 
“Patent Notes” there are two pages devoted to a re¬ 
view of the decision of the N. Y. courts in the infringe¬ 
ment suit of the Philadelphia Uublier Works Co. vs. 
the United States Rubber Reclaiming Co. claiming in¬ 
fringement of the Marks patent on the “alkali process” 
of rubber reclaiming! 

It may not be generally known that the Ohio court’s 
decision on the validity of these patents was quite at 
variance with the New York court’s decisions. 

The Philadelphia Rubber Co. sued the Portage Rub¬ 
ber Co. of Akron for infringement of the same patents 
and at about the same time. By expert testimony it 
was shown that a number of patents had been issued 
long liefore on the use of lx)th alkali and acids with 
various heating methods for reclaiming rubber and that 
in the Mitchell patent it was claimed that it had been 
discovered that there was advantage in submitting rub¬ 
ber with reclaiming agents “either acid or alkaline” to 
heat under pressures comparable to that specified in 
the claimed process. 

It was further shown by e.xpert examination of the 
file wrapper and contents that the Patent Office had 
been misled by erroneous statements and affidavits in 
the case which claimed that all of the sulphur, both 
free and combined, was remoyed, thus producing a new 
product, while admissions of complainants at the trial 
proved that no combined sulphur was removed by the 
treatment of vulcanized rubber with 3 per cent caustic 
soda at 160 lb. steam pressure for 24 hours, which was 
the claimed process. 

Eurther, it was shown the court that the object of 
reclaiming was, first, to remove fiber and that acid best 
removed cotton fiber; second, that the free sulphur 
should be removed and that this could be done at, 
ordinary pressure by boiling in weak alkalis, a process 
commonly used to prevent “blooming,” and third, that 
plasticizing was a function of heat and time and was 
not affected by the chemicals. 

Defendants had modified *their process so as to re¬ 
move the fiber first with acid in open tanks and then 
this was, after removal of acid, treated with alkali at 
lower pressure and for shorter time than that specified 
by the patent and that necessary for devulcanizing by 
its use. 

With these facts brought out by expert testimony, 
the District Court of Northern Ohio decided that the 
patent was invalid on account of fraud practiced on the 
Patent Offiee in claiming the removal of all the sulphur, ■ 
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but a reheariuK was granted because defendants had 
not alleged this as defense. On the rehearing the 
defence offered no chemical testimony and the judge 
decided from the evidence that, at the time of the 
patent application, there was no way known to deter¬ 
mine whethcV combined sulphur was in the reclaimed 
rubber or not. Of course all chemists will .see at once 
that the judge was misled on chemical facts. But he 
decided that the patent was invalid anyway on account 
of the anticipation by the cited Mitchell patent. 

On appeal to the Circuit Court of Appeals of Ohio in 
Cincinnati, official cognizance was taken of the fact that 
in the meantime the New York courts had held the 
Marks patent valid and infringed, but the court de¬ 
cided that it was not nece.ssary to deride this point, as 
it was convinced the technical te.stimony had made it 
plain that the defendant. Portage Rubber Co,, was using 
a different process from thijt claimed by the patent in 
suit and that therefore there was no infringement. 

Thus it is seen that in the original home of the 
“alkali" process the patent was twice declared invalid, 
while in another state the courts of equal .standing on 
different testimony declared the patent valid and in¬ 
fringed. This shows the necessity of such technical 
testimony that the judges can perepive the actual chemi¬ 
cal principles and practice involved in any patent 
brought before them. UsualK’ they are ignorant of 
the chemistry involved, but understand logic and can 
comprehend any chemical proposition e.xplaincd logically 
and lucidly to them. II. 0. (’hute. 

Nona- Ytiik <'i(\ 


Accelerated Reactions in Pulsating (ias Currents 

To the Editor of Chemical & Melidlurgical Ennineeriiiu 
Sir;—I n reference to the article “Accelerated Reac¬ 
tions in Pulsating Gaseous Currents,” I have no experi¬ 
ence with the suggestion therein contained. 1 do know, 
however, that the problem of “channeling" is a very seri¬ 
ous one in many catalytic ga.seous reactions and any¬ 
thing that may be done to obviate the difficulties which 
so arise would be of very considerable importance in 
the technology of such processes. 1 believe that definite 
information concerning the advantage or otherwise of 
such pulsating currents might be very readily attained 
in the study of a well-chosen catalytic gaseous reaction 
taking place in contact with a solid contact agent. I 
think it should be possible to determine definitely what 
improvement might be effected by the pulsating process. 
And that, perhap.s, more readily than in the case of 
absorption processes maiiily discussed in the article. 

i'„K..v-iH. Hugh R. Taylor. 

I’llncrtnii, N ,I 


To the Editor of Chemical it- Metalturnical Engineering 
Sir:—^ 1 have reread the article on “Accelerated Re¬ 
actions in PuKsating Gaseous Currents.” It seems to 
me to be a very good article from a standpoint of get¬ 
ting one to consider the possible benefits from pulsating 
gaseous currents. ' 

However, the que.stion came into my mind two or 
three tfmes, Does the increased efficiency, due to pulsat¬ 
ing gaseous currents, compensate for the increased cost 
of producing them? Can this article be followed by 
one giving quantitative figures showing in one or two 
instances the increased capacity which the authors’ 
claim? For e.xaniple, they claim increased capacity in 
absorption towers with pulsating current and that gas 
producers operate more regularly and with greater out¬ 


put when operating with a pulsating current or blast. 
Proving these imints would Ire a very valuable thing 
and some data should be given to support their case. 

IiiHtiture of . R. T. Haslam. 

4’anibritl>r'\ 


An Oil Well in a Graveyard 

To the Editor of Chemical & MetallurgicM Engineering 
Sir:—N o doubt you will be surprised to obseiwe the 
California postmark on this communication, so permit 
me to explain that the insufferable weather of the met¬ 
ropolitan district induced me to leave my office in charge 
of my son, Marcus, and set out on a jaunt to the Golden 
(iate. Yesterday', while on a little excursion to Long 
Beach, I chanced upon a sight so odd, and one which 
inspired such humility, that I snapped the photograph 
which you will find inclosed. An oil well in a grave¬ 
yard! II is producing, too. 



V I'Kiiiirci.vr, oil. WKi.i, in a rio.viirrKUY 

1 am sure you will understand the irresistible urge 
that came over me to philosophize on the brevity of this 
fleeting sliadow and the cynical humor of the situation. 
Evidently, one need no longer be a Pharaoh to "make" 
the front page. And who shall say that the account 
of the discovery of Pharaoh’s tomb, his mummified re¬ 
mains with his favorite pocket flask and a somewhat 
moldy but otherwise perfectly preserVed put6 de fois 
gras, his favorite dish, may soon be driven to a less 
prominent position by a column headed, “300 Barrels a 
Day of Paraffine Ba.se Crude From Grave of John Doe.” 

I note that you propose an epitaph in an editorial of 
your issue of Jan. 3, "Here lies John Doe—Engineer.” 
The spirit of your thought is indeed commendable,.but 
fancy the di.smay of John’s shade, passing by 600 years 
later and reading, directly under the Requiescat in pace, 
—-“S. 0. Co. of N. Y. Keep offi” As a matter of fact, 
my guide assured me that no evidence has beSn found 
to indicate that the oil was derived from decaying hu- 
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man remains. But I must dose, or you will be waiting 
ray demise in order to stake out a “gusher.” 

A gruesome subject, Mr. Editor. I believe I will run 
down to Hollywood this afternoon, Martin Seyt. 

Dirt in Steel 

To thC’ Editor of Chemical & Mctalliirgica! Eiiniiicrring 
Sir:— In a recent issue appeared an editorial on the 
subject of “dirty steel.” There are certain jihase.s of 
this on which I should like to pie.sent another view¬ 
point. In reading this article there i.s a tendency in 
the reader’s mind to find a direct condemnation of steel 
made in large quantities—“tonnage .steel” it i.s termed. 

That steel made in smaller quantities may perhap.s 
appear better from a theoretical .standpoint or from 
laboratory examination will not be questioned. There 
is. however, a decided difference of opinion as to the 
.tctual commercial value of such differences as may ap¬ 
pear in favor of the smaller lot. When one considers 
the successful application of "tonnage .steel” in tre¬ 
mendous quantity, particularly in the automotive in¬ 
dustry, which was directly mentioned, one may hesitate 
to condemn offhand this material. 

It is true that “dirty steel” has been found and that 
it has caused trouble, but it must be remembered that 
when such cases have been found they have received 
exceedingly wide advertising. It is not always remem¬ 
bered that such cases represent an extremely small pro¬ 
portion of the amount in service. Kurthermore little 
mention is made of the large quantities which render 
excellent service. 

In the writer’s experience with steel, covering about 
1,5 years, of which 10 was spent in the automotive 
ndu.stry, he has had his share of difficulty with seamy 
and dirty steel. This, however, rei)resenta a very small 
jiroportion of the troubles which have occurred in the 
ii.se of steel and has occurred le.ss and less as practice 
has improved. Furthermore, the steels made in small 
quantities with considerable care have by no means 
lacked representatives which showed this condition. 

Much of the condemnation of certain inclusions in 
steel has arisen from a lack of complete analysis of 
♦he factors governing the application of the steel. Many 
cases of failure which have been .stated to be due to 
inclusions or dirt have been due primarily to faulty de¬ 
sign. The effect of a sharp corner or nick is now quite 
well understood. Tool marks represent a phase of this. 
When fracture occurs because of tool marks, it is not 
always a simple matter to demonstrate this, because 
after it has occurred the mark has disappeared. All 
steel contains more or less inclusions and if an obscure 
break occurj it is usually quite a simple matter to find 
inclusions with which it may be connected. The line of 
reasoning that the break was not caused by the inclusion 
but rather followed it along the line of least resistance, 
being caused by an overload due to the mechanical con¬ 
dition of the steel, requires an intimate knowledge of 
all the factors which enter in. This example will serve 
to illustrate the fact that troubles arise, frequently for 
which the condition of the steel is not at all responsible. 

The writer is holding no brief for “dirty steel” nor for 
“tonnage steel” in all cases. There are many cases in 
which exceeding care is necessary—for example, in tool 
steel from which costly tools are to be made. This is 
written to call attention to the fact that “tonnage prac¬ 
tice” is not to be condemned in any wholesale way. 
There may be makers whose practice is such that their 
steels are marketed in bad condition, but on the other 


hand it is not at all difficult to select many whose “ton¬ 
nage steels” are of excellent quality. Competition will 
do the rest. 

The proof of all this does not lie in any laboratory^j 
examination of an individual case carried on in a spirit 
of condemnation tending to locate the gauses in the 
steel. It comes rather from the results of years of use. 
The greater bulk of forgings, for example, comes from 
“tonnage steels,” yet we are not confronted by any 
wholesale failures in service. This applies to the auto¬ 
motive industry as well as to industiy in general. 

There is another factor which seldom enters into 
a discussion of this situation but which nevertheless 
has a very direct effect, and that is coat. In dealing 
with quality in steel there is often a marked tendency 
to avoid a discussion of this factor, but in spite of this 
it has a very direct effect in the final analysis. 

To illustrate we will assume that the loss due to dirt 
inclusions in “tonnage steiJls” is one-tenth of 1 per cent. 
That this is a high estimate will be generally admitted 
if all industry is considered. If to eliminate this it 
becomes necessary to increase the cost of the raw 
material 60 per cent or perhaps more, it is quite evident 
that economic pressure will eventually require a simpler 
solution. If to this is added a doubt that 100 per cent 
perfection will be -gained, there will lie lacking the 
necessary pressure to force a change. 

With proper attention to detail in manufacture —for 
example, in ingot pouring and cropping —there is no 
I’eason why “tonnage steels” should not meet “tonnage 
requirements”; in fact they are doing so. Lack of 
careful practice in one mill is no reason for wholesale 
condemnation of all. Ralph H. Sherby. 

l']ll/.llhf’th, N. .1 

Problems in Sodium Sulphide Manufacture 

To the Editor of Chemical & Metallurgical Engineering 
Sir: —I notice with intere.st what you say in the 
Jan. 10 issue about methods of making sodium sulphide. 
There is no real difficulty in making a high-grade prod¬ 
uct provided the proper furnace be used and it have 
proper firing. Under these conditions a fused product 
with very little remaining sulphate may be obtained In 
a short time. The real difficulties are twofold: First, 
the temperature necessary is so high that about- B per 
cent of the charge volatilizes. Second, the fused sul¬ 
phide attacks the furnace lining rapidly and destroys 
it. 1 have made hundreds of tons of this material by 
the processes outlined in your editorial and generally 
failed to get a product containing less than 4 to 6 per 
cent sulphate. Moreover, by fusing the materials In an 
atmosphere free from oxygen, so as to avoid‘reoxidatlon 
of the sulphide and giving a chance to the carbon to 
deoxidize the charge completely, no difficulty is encoun¬ 
tered; neither is the fuel cost excessive, since raw 
bituminous coal is used in the most economical manner. 

A combination of this method with the barium proc¬ 
ess offers the best possible economy, since the fumaced 
cake produced as above may then be dissolved in the 
somewhat dilute barium ‘sulphide wash liquor, which 
must be evaporated in any event, giving stipng solu¬ 
tion for the production of crystal or concentrated sul¬ 
phide. In boiling down the solution for either of these 
products the waste heat of the furnace may easily be 
used for the concentration. In these days of high and 
scarce fuel such economies spell the difference between 
a profit or a loss. Edward Hart. 

La(ay*tte Colies*. 

Rutoo, Pa. 
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Art and Science of 

‘ Leather Manufacture—III 

By P. L. SEYMOUK-JUNEy 


Vegetable Tanning Conaists in 
Treating the Prepared Hides and 
Skins With Extracts of Suitable 
Natural Materials, the Procedure 
Varying Somewhat Empirically 
With the Nature of the Stock 
and the Product Desired, as the 
Actual Mechanism Is Indefinite 


T ut, lircNmiimry wi-lwiult in invpaiing the wkinn 
Ouving licen accompliHhcd, thn next process i.s that 
of tanning proper. It is ditticult to find a sati.sfar- 
tory definition of “tannin." Itroadli, a tannin is any 
sulwtance which precipitates gelatin and converts hide 
into leather; this covers a wide range of organic and 
inorganic substances. 

Vegetable tanning, one of the most ancient methods, 
is still that most widely iiracticed, though for many 
purposes it lias lieen replaced liy chrome and its su- 
riremacy in otlier directions is similarly being chal¬ 
lenged. No definite cause for the formation and secre¬ 
tion of tannin liy plants i.s known, though many theories 
have been suggested. Tannins may iK'cur in roots, 
wood, iiark, leaves or fruit, though not necessarily of 
the same nature in each part. It is very widel.v dis¬ 
tributed in the vegetabie kingdom. 


Vegetable Tanning Materiaus 


Space will permit of only the more important sources 
of tannin being mentioned. Of barks, the old standard 
material was that from the oak, Quercun robur and 
other varieties, more particularly Qiie.renn priniis, the 
chestnut oak, in the United States. The bark contains 
from 4 to 22 per cent of tannin, but 10 per cent may be 
considered a good average. It i.s best peeled in the 
spring, when the sup is rising, and should be stored 
under cover from ruin. Most barks contain about G 
per cent of soluble non-tunning matter (non-tans), 
which includes a large percentage of sugar. It is there¬ 
fore unsuitable for the manufacture of tanning extract, 
owing to the great liability to fermentation. The bark 
of the American chestnut oak, owing to its compara¬ 
tively low non-tan content, is free from this defect, 
and excellent extract is made therefrom. 

Onkwood, though containing only 2 to 4 per cent of 
tannin, is largely used for extract manufacture in 
Kurope. The tannin is different from that in the bark 
and more nearly resembles that of the chestnut. The 
chief source of supply is Slavonia, now of the Jugo¬ 
slav State, where the chips and waste lumber are 
utilized for making an extract of around 26 to 28 per 
cent tannin content. 

One of the most important native American tanning 
materials of today is the true or Spanish chestnut, 
Casimea vesca. This is a tree of rapid growth, the 
main source being in and about the Appalachian Moun¬ 
tains. The nil- dry wood averages about 8 per cent 
tannin, and the bark, which is little used alone, about 


•l‘’rHnk l*. -.1 oiiih Is tlip sim of Alfred Roynioiir-.7one». 

of Wroxhnin. Walt ?', wiu> for main yerirs hius been one of the 
foremost tunnerji of Uroiit lirltaln hihI one of the loiullUH BOlentisU 
of the induslry Krntik Srymour-Jtino.s wqb in'Hduated from the 
Unlvi'rslty of Knulaml. with lionors In Applied chemistry of 

leather manufacture, heliur awArdoti the Le Blanc medal for 
yjeclal distinction, now holds the Goldschmidt fellowship at 
Columbia Unlvt-rslty, where ho is continuing fundamental re¬ 
search on tannery prooesficH. 


t Article I of this scfics appeared In Chem. d tint. vol. 27, No. 
:i, Dec 6. 1922; Article IT In vol. 27, No. 26, Dec, 27. 1922. 


the same. Chestnut extract is made from the wood and 
bark combined as a rule, and will have a tannin content 
of 36 to GO per cent. Large quantities are made not 
only in this country but al.so in France. 

hormerJy if not still the most important North Amer¬ 
ican tanning material, the bark of the hemlock fir 
i Tsuga camdensu) is undoubtedly the most character¬ 
istic American tannin. The tree is widely distributed 
over the northern United .States and Canada, from 
Pennsylvania to Alaska. Tho liark averages 8 to 10 
per ccnl of a reddish tannin, hlxtract is also made from 
tile hemlock, both solid and h(|uid varieties finding place 
in the market. 

Othci- conifers are used to a lesser extent for tannin. 
1 he Norway spruce (Ab/c.s nxcelsta] is much used in 
Austria. It contains a large piajportion of fermentable 
sugars, and tamcc .swells w.cll but tans only lightly. 
The larch (Lnnj' is u.scd somewhat in the 

British. Isles for light leathers, giving a light-colored 
produr't ol pl(‘a.sant odor. Thi* Aleppo pine {Pinuft 
), the bark of which contains up to 25 per 
ccnl tannin, is largely used along the eastern Mediler- 
ranean littoral. 

South America provides a largely used material in 
quebracho. The wood is extremely hard, has a specific 
gravity of about 1.3, and contains 25 to 28 per cent 
of a difficultly soluble tannin. The tree grows in .scat¬ 
tered groups over much of the Argentine, Chile and 
Paraguay. Much of the wood is extracted on the 
ground before export, but part goes to extract plants 
in this country, Germany, France and England. The 
difficultly soluble tannin is sometime.s rendered more 
soluble by treatment with alkaline bisulphites or alkalis, 
which are subsequently neutralized. Such extracts are 
spoken of as sulphited quebracho. Even the insoluble 
tannin, however, if suspended in water and agitated 
with hide, w'ill tan, showing that it is in reality soluble, 
though with difficulty. 



FIQ. 15—ROCKER YARD SHOWING HIDES ON FRAME AND 
ROCKER MECHANISM 
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PIQ. 16—LAYAWAY V/litHS 

Thf iuDiii Clips from the valonia oiik {Quririin aciii- 
lo/is and other species) form a highly important source 
Ilf tannin. The small tree is widely spread throuRli 
wi'.stern Asia Minor, Greece ami the Grwian archi- 
pelajro, the best (|uality cominp from Smyrna. The 
tannin content varies from 20 to 4(1 per cent. The 
‘‘beard'' i the spiky portion surroundinK the cup) con¬ 
tains more tannin than the cup proper, and is often 
.sold separately. 

Galls occur chiefly on Quercux hiftrlarid and Ather 
oaks; they contain up to 60 per cent of Kallotannin. 
They are of very little use for taimiiiK, but form the 
chi f source of the tannic acid of commerce and phar- 
mai y. 

Sumach is obtained from Sicily iA’/ih.s rariana) and 
to a leaser extent from Virginia and the Southern 
States (KhuH glabra, R. typhina and other varietieB). 
The leaves and small twigs of the bu.sh are used, dried 
and ground in a primitive fashion with edge-runners. 
The tannin content of the Sicilian varieties averages 
about 25 per cent, that of the American 10 to 18 per 
cent. Few materials are adulterated more, chiefly with 
leaiea of other and similar plants containing much less 
tannin; in fact, Pistcwia lentiscus i.s imported from 
Algeria to Sicily for this purpose. Adulteration is 
easily detected by microscopical examination, with suit- 



PIG. 17—CHOPPING OFF BELLIES FROM HIDES 


able treatment of the leaves. Sumach is chiefly used for 
light leathers, and gives a light-colored product. It is 
the best material known for bookbinding leathers, where 
wear and resi.stance to gas fumes and city atmosphere 
are desiderata. 

Gambier is a solid or pasty extract obtained from 
the leaves and twigs of an Ea.st Indian shrub, Nauelea 
{or Uncaria) gambir. It is also known as terra japon- 
ica and, in common with various other extracts, as 
catechu. Until recently the manufacture was entirely 
in native hands and was crude in the extreme. The 
leaves and twigs are boiled in open puns until a sirupy 
liquid is obtained; this is roughly strained and poured 
out to set. It i.s exported either us paste, roughly 
covered with sacking, or in dry cubes of about a cubic 
inch size. The cube gambier contains 60 to 66 per cent 
tannin, and the pasty block gambier 35 to 40 per cent. 

The mangrove grow's on almost all marshy tropical 
coasts and comprises variods species of Rhizophora. 
The bark contains 15 to 40 per cent tannin. It is a 
material of growing importance, and gives a deep red 
colored leather. 

Myrobalans, the unripe fruit of Terminalia chebuia 



I'll!, IS—IlLEACHlNa VATS POU REMOVING 
SURFACE TAN 


and other East Indian species, contains 30 to 40 per cent 
tannin in the nut. The stones and kernels of the nut 
contain no tannin. 

Various kinds of acacias and mimosas are largely 
used, and those known as wattles are of rapidly growing 
importance. Indigenous to Australia, they have been 
transplanted to Natal, where a large and flourishing 
extract industry now thrives The tree is of rapid 
growth and the bark contains up to 60 per cent tannin, 
according to species,.though 30 per cent may be taken 
as a good average. In recent years it has also been 
developed in Kenya (BritisTi East Africa), where the 
tree reaches maturity for stripping in as short a time 
as 5 years. Another variety. Acacia arabica, is widely 
used in India and the Near East under the name “ba- 
bool." I found it in use in Palestine 4 years ago and 
it may well have been the material of “one Simon, a 
tanner.” • 

Divi-divi (Cassalpina coriaria) and algarobilla (C. 
brevifolia), two Central American trees, provide tannin 
in their seed pods, which contain 40 to 46 per cent. 

Among other natural tannins of lesser importance 
may be mentioned the saw palmetto (Sobol eemlata) 
of Florida, a tannin extract being made from its roots, 
'.nd eanaigre (Rime* hymenosepalwm), a dock growing 
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In Arizona, Mexico and s(juth( in California, the air 
dr.v rootH of which contain 25 to liO per cent tannin, 
toKelher with a large quantity of starch. 

Sulphite cellulose is obtained by concentrating the 
waste liquors from the manufwture of wood pulp by 
the .sulphite process. It is not a true tanning material, 
but has found many applications in tanning, particu¬ 
larly in brightening the color and in filling (giving 
.solidity to) sole leather. One firm markets this prod¬ 
uct as "spruce" extract, 'I'rue spruce extract is often 
sold as "larch” extract. 

The chemistry of the tannins is as yet little under- 
.stood. Emil Fi.scher succeeded in synthe.sizing what 
was at least a stereo-isomer of gallotannin, and which 
w'as a penta-m-digallnyl-gluco.se. Ei'endenherg is con¬ 
tinuing his work, and cbossities tannins broadly into 
la) tannins hydrol.yzable with enzymes ttanna.se and 
emulsin), in which the benzene nucleus is linked to n 
larger complex by oxygen atoms, and (b) condensed 
tannins, in which the nuclei are linked by carbon atoms. 
The first class comprises (1) depsides (esters of phe- 
nolcarboxylic acids with each other or with other hy¬ 
droxy-acids), (2) esters of phenolcarboxylic acids with 
polyhydric alcohols and sugars (gallotannin type), and 
i3) glucosides. Of more practical interest to the tan¬ 
ner is the old and rough classification into pyrogallol 



Fia. :o-ROLLlNO LEATHER FOR FINISH 


and catechol tannins, according to their derivation. The 
pyrogallol tannins yield “bloom" (a deposit of ellagic 
acid) on fermentation or hydrolysis, while the catechols 
give insoluble “reds” or phlobaphenes. Some tannins— 
e.g., oak bark—appear to be of mixed origin, and give 
the characteristic reactions of both groups. Gallotannin, 
sumach, oakwood, chestnut, myrobalans, valonia, divi- 
divi and algarobilla belong to the pyrogallol group, and 
the catechols include pine barks, hemlock, larch, acacias 
(mimosa, wattle), quebracho, mangrove, canaigre and 
gambier. 

Synthetic tannins or syntans bear no chemical rela¬ 
tionship to the natural tannins. The original syntan, 
Neradol D, was a condensation product of cresol-sul- 
phonic acids with formaldehyde, and this general prin¬ 
ciple has been widely followed in the overwhelming list 
of patents granted for the preparation of such sub¬ 
stances. Used alone, they arc of little value, but in 
conjunction with natural tannins have found wide ap¬ 
plications. They are particularly useful in the prelimi¬ 
nary coloring of leather and in the final bleaching or 
brightening of color. 

Extract Manufacture 

The grinding of tanning materiabs prior to leaching 
varies with the nature of the material and the leaches 
used. The product mu.st be sufficiently fine to leach 



Flli ZL-API’I.VI.NO I'dLlSH TO GRAIN 


easily and completely, yet not so fine as to clog the 
leaches and cause incomplete extraction of tannin. 
Various types of mills are employed, yith steel blades 
or teeth to cut and rasp the materials. Disintegrators 
are widely used. Crushers are used for fruits such as 
myrobalans. The ground material is conveyed to the 
leaches by some form of mechanical conveyor—belt or 
bucket. The heat and dust developed during grinding 
are very great and cause a large fire hazard. Conse¬ 
quently it is usual, where tanneries grind some of their 
own materials, to locate the grinding machinery in a 
building apart from the main factory. Iron from the 
grinding machinery is very objectionable in the tan 
liquors, since it forms ink. 

The ordinary battery of leaches consist of a series 
of pits or tubs provided with false bottoms and with 
an eye in each connecting to the next leach. The ex¬ 
tracting water, heated as desired, is passed through 
these in turn, flowing from one to the next by gravity 
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or being pumped. The fresh water passes through the 
nearly spent tan, then on to the next, and through the 
.serie.s to the fresh material. Cold extraction gives a 
lighter and brighter colored liquor, while hot (not neces¬ 
sarily boiling) water extracts more tannin. The major¬ 
ity of tanning material.s yield mo.st tannin at 80 to 90 
deg. C., but some, like sumach, canaigre and valonia, 
extract most at 50 to 60 deg. C. 

In I’xtract manufacture and in some tannehies the 
liquors are concentrated by evaporation, in evaporators 
of the triple effect or climbing film types. Evaporation 
is completed in vacuum pans, until the well-stirred 
liquor is sufficiently sirupy to .solidify on cooling. Both 
solid and liquid extracts are largely made. The former 
offer economy in transit charges, but are not always 
so .satisfactory in getting back into solution again. Ex¬ 
traction at high temperatures causes a darkening of 
ctilor of the extract, and where necessary extracts are 
decolorized by the use of blood albumen, coagulated by 
heating the liquor or by some other suitable absorbent. 
Naturally this cau-ses some loss of tannin, but since 
the leather buyer purchases largely on color, the tanner 
must demand light-colored extracts from the extract 
manufacturer. , 

Tannage proper consists in working the skins through 



FIO. 23—JACKING THE HHADB 



iioi.M.vn huad machines 


a series of tan liquors of gradually increasing strength. 
The .strength of tan liquors is usually expressed in 
degrees barkometer. This instrument is merely a hy¬ 
drometer, and affords a rough means of gaging the 
strength of liquors. One deg. Bkr. is equal to 1.001 
specific gravity, 10 deg. Bkr. to 1.010 sp.gr., and 100 
deg. Bkr. to 1.100 sp.gr., etc. 

The materials, liquors and methods used vary accord¬ 
ing to the class of skins and the nature of product 
de.sired. For sole and belting leather, where the product 
is sold by weight, a heavy tannage is required, while 
for light leathers, sold by area, a sufficient but not 
e.xcessive tannage is given. 

Tannini; PnortmiRE 

Taking sheep a.s typical of light stock, the first proc¬ 
ess is coloring. The color of the product is largely 
determined by the first early tannage. The skins arc 
therefore paddled in a weak sumach (or other suitable) 
liquor, which will insure a light-colored product. Sub¬ 
sequent tannage may be by suspension in pits with 
periodical handling of the .skins or agitation of the 
liquor, or paddling, or drumming. Naturally the two 
latter are more rapid, but if too violent loosen the skins 
out excessively. The strength of the liquors must be 
increased only gradually. If too strong and astringent 
liquors arc used at first, the grain of the skin becomes 
drawn and case-hardened, and prevents the further 
penetration of tannin into the interior of the skin. 
Many materials are used in tanning, but for the finer 
classes of leather pyrogallol tannins are preferred, 
notably sumach, oak bark and wood, chestnut and larch. 

The tanned skins are nailed on boards to dry in 
heated sheds, or may pass through a tunnel drier. They 
are then wet back and shaved. Shaving consists in 
reducing the skin to an even thickness by paring off 
on the flesh side, either by hand with a knife with a 
turned edge, or by machine, with a rapidly revolving 
spiral blade roller pressing the skin against ^a rubber 
roll. The skins then pass to dyeing and finishing. 

Sheepskins are naturally extremely greasy and are 
therefore usually degreased. This is accomplished 
either by hydraulic pressing between brass plates after 
coloring, or by extraction with naphtha after tanning 
and dyeing, but before finishing. The naphtha is re¬ 
cover^. The grease finds a market for the manu- 
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facture of stufimg greaiieii and Himilur productt*. The 
fire risk of a spirit degreasing plant is very high, and 
special precautions have to be taken to prevent any 
sparking of machinery, even belts Ijeing protected by 
points to avoid electrical sparks. 

With heavy leather (sole leather, etc.) the hide eom- 
mences in the suspenders, a weak but acid liquor, to 
insure complete neutralization of lime and good plump¬ 
ing, being used to color the leather. They pass to the 
rockers or handlers, through a series of lii|Uors of in¬ 
creasing tannin content, where the suspended hides are 
rocked mechanically to insure even tannage. Next they 
go to the layers or dusters, where the hides (or benils) 
are placed horizontally in a pit, a layer of ground tan is 
dusted over the hide, another hide placed on top, and 
.so on until the pit is full. The pit is then filled up with 
strong liquor. The hides pass through a .series of these 
layaways. When tannage is completed-which may- 
take from 3 to 6 months, ait hough the hides are half 
tanned in 10 to 14 days—the leather is dipped in warm 
water to clean it, swalihed over with cod oil, dried, 
damped liack and piled to samm (semi-dry), oiled on 
the grain, and rolled with a brass rollei-. 

After tannage proper it is usuiil to fdl the leather 
to get firmne.ss and weight. The sides are dipped or 
drummed in a strong, hot, neat, tannin extract or 
sulphite cellulose. They are then Ideached, by dipping 
inio hot watei', soda, dilute snlphui'ic acid, and water 
in turn. They pass through a wringer, and are next 
loaded. Loading is straight adulteration, nis-essary to 
get weight to sell at a competitive price. It cannot 
be said to affect Ihe wearing quality of the leather 
adversely, but the deliquescent nature of some of the 
substances used renders the leather readily water-absor¬ 
bent, and its harmful nature is obvious. Some coun¬ 
tries, notably Australia and Sweden, have taken action 
to prevent the import of loaded leather. The usual 
substances are glucose, epsoni salts (magnesium sul¬ 
phate) and barium sulphate. The first two are drummed 
in with oil, while the last is im|)lanted by alternate 
dippings in sulphuric acid and barium chloride. 

The sequence of operations at the .1. H. Ladew Co 
for tanning and finishing sole leather is illustrated by 
Figs. 15 to 25. As will be noted in Figs. 15 and 16, 
the hides are handled in the rocker and layaway yards 
by means of a monorail hoist. The use of an electric 
traveling crane for this purpose is shown in Figs. 26 
and 27. 

Many rapid tannages for sole leather have been tried, 
usually consi.sting in drumming the goods in concen¬ 
trated liquors after a short preliminary coloring in 
weaker liiiuors. This is in general unsuitable for sole 
leather, ns it is impossible to get the n<s.'es.sury firmne.ss 



FIO. SK—DRYING LEATHER 



Fill. 26—-KOCKER YAKL) WITH KLECTHIC 
TRAVELING CRANE 


and solidity by a straight drum tannage. Used in con¬ 
junction with suspension methods, it has met with some 
success. 

One method of vacuum tanning has achieved some 
popularity, though not yet employed very extensively— 
namely, that known as the Nance process. The ditli- 
culty in any vacuum tannage is (hat, for the tan liquor 
to enter the hide, the pressure must be so reduced that 
(he waler in the hide capillaries boils out, leaving a 
vacuum. This the Nance proee.ss ac-.omplishe.s. The 
liquors used are then introduced at about 25 deg. C,, 
and rapidly penetrate the hide. 

Many materials are used in heavy leather tannage, 
hemlock. che4nul and chestnut oak extracts being 
favorites. In the layers, for dusting materials, valonia, 
algarobilla, and ground bark are used. When pyrogallol 
tans are employed, the bloom deposited on the grain 
may either be left on or removed by scouring, according 
to the type of product required by the buyer. 

Belting and other leathers are usually curried— i.e., 
stuffed with greases to render them waterproof—and 
then finished. The bloom is .scoured off by machine, the 
hides are skived or shaved and then stuffed. Stuffing 
is carried out either by hand or in the drum. A suitable 
mixture of cod oil, tallow and stearine is applied to the 
damp leather. The stuffed leather is “set out"—i.e., 
stretched out flat and all wrinkles removed, either by 
hand or machine. Belting leather is finally stretched 
by machine. Stuffing is often carried out hot, a tem¬ 
perature of !)0 deg, (1. or over being used. In this case 
the leather must be absolutely dry before entering the 
drum or it will be seriously damaged. In passing it 
may tie remarked that dry leather will stand much 
higher temperatures than wet, and that efirome-tanned 
stands heat better than vegetable-tanned. Since the 
tanner takes days to dry his hides, it i.s scarcely 
reasonable to expect to dry a pair of wet boots satis¬ 
factorily by a hot radiator in an hour or so. 

The choice of materials and their blending to produce 
the desired effect in any kind of vegetable tanning is 
an art in itself and also requires knowledge of the con¬ 
stituents. The soluble extract from any tanning mate¬ 
rial contains a greater or less proportion of non-tans, 
part of which consists of readily fermentable sugars. 
These yield acids, which tend to plump the leather. A 
high tan-.non tan ratio in a material means a highlv 
astringent liquor, such as straight quebracho, while 
the greater the proportion of non-tans the milder and 
mellower the liquor. Gambler is an example of a mild 
material. Even such a highly astringent material as 
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(|uelirai-ho can be rendered as mild as (fambier by addi¬ 
tion of suitable non-tans. 

Molds are .an occasional source of loss in tan liquors. 
Their action is due to the secretions of an enayme, 
tannase, which hydrolyzes certain cla.sses of tannins. 
At the .same time the molds utilize the tannin as a 
SI irce of carbon nutriment, where other carbonaceous 
matt-r is absent. 

There are many theories of vegetable tanning, none 
yet su.sceptible of exact proof. They range from pure 
lihysical adsorption of the tannin by the hide fibers to 
a definite chemical combination between hide protein 
and tannin. One very plausible theory holds that the 
negatively charged tannin particles and the positively 
charged hide Ion the acid side of its isoelectric point) 
muiualiy precipitate each other, just as in the mutual 
P’"cipitation of colloids. Unfortunately for this, it is 
quite possible to tan hide in an alkaline solution, so it 
will require some modification. Needless to say, alkaline 
tanning is entirely impracticable, since large excess of 
tannin has to be used, though it is definitely fixed by 
: hide powder. One thing is certain—that combination 
between hide and tannin is slow and not immediate. 
; Ureshly tanned hide powder loses its tannin if extracted 
K'l't with alcohol, but not after drying. The tannin can 
; be easily stripped from freshly tanned hide powder with 
; alkalis, but not after the tanned hide powder has been 
I aged for some time. The whole subject is as yet too 
I indefinite to make any detailed statements of value, and 
n will be necessary to wait until more is known of the 
chemical nature o! tannins and hide before a definite 
explanation can be adduced. 
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Developments and Tendencies in. the 
German Potash Industry* 

Stassfurt Giving Way to Hannover and South Han 
District—Production and Sale—Government 
Control—French Competition • 

By William T. UAUGHtJiTY 

AsNi.«itaiU TiHde i'oinmlBsioticF, llcrlln 
r S Miii’chu t'f tint! ivotiu'stlc t'oniiiificc 

T he war left to Germany at least one self-contained 
industry—the potash industry. The pre-war monop¬ 
oly enjoyed by Germany, woken by the loss of the 
potash mines in ALsace Lorraine under the peace treat.v, 
is nevertheless not us seriously threatened now as the 
first signs after the W'ar would have seemed to indicate. 
The superiority of German deposits i.e., the purer and 
more abundant deposits of salts and the simultaneous 
occurrence of carnallite (KCI.MgCl,.GH,()), sylvanite 
(rKCl.pNaCll, kainite (K,S0,.MgS0..MgCl,.6H,0), 
kieserite (MgSO, .11,0)—as well as lower costs of 
production, favors Germany on the world market. 
Germany’s expectation of setting a record of sales in 
the calendar year 1922—i.e., probably around 1,330,000 
tons of potash iK.O), or 220,000 tons more than in 
1913, out of which total 24.8 [ler cent has been for 
foreign sales in the first 10 months of 1922 (against 
4.6 to 50 per cent in 1913)—seems to confirm this claim. 
Energetic plans are in progress to penetrate America 
ami recover Germany's most important pre-war market. 

Shifting of Production Ckntiss 

Production centers of the German potash industry 
are roughly five—namely: (1) The Hannover district, 

(2) the South Harz district, (3) the Werra (Thuringia) 
di.strict, (4) the Stassfurt district and (6) the Halle, 
Mansfeld and Unstrut district, in the order of their 
approximate production in terms of K,0 in the first 6 
months of 1922. In October, 1922, 128 shafts were 
being actively worked in all Germany, while 88 shafts 
were idle, according to the “KaliprUfungsstelle,” of 
Berlin, an official organization, calculating the partic¬ 
ipation of all German works in total sales. 

Rich and abundant supplies of German potash, lying 
near the surface, or more profitably worked for richer 
content if lying deeper, permit a variety of choice of 
location for new works. The shifting, for instance, of 
production centers within the past year, so that the 
famous Stassfurt district, which occupied second place 
in production in 1921, fell to fourth place during the 
first 6 months of 1922, is proof of the growing impor¬ 
tance of the South Harz district. 

This shifting of production centers is not necessarily 
borne out by the number of active shafts in operation, 
as some shafts in respective districts are worked more 
intensively than others. In October, 1922, the Han¬ 
nover district operated the largest number of shafts 
—namely, 64 shafts out of 79; the South Harz district, 
24 out of 33; Stassfurt, 24 out of 48; the Werra, 14 out 
of 27; Halle, etc., 12 out of 29. 

PRiODuonoN and Sales 

• 

Production .—Production of all crude salts by districts 
in the years indicated is shown in Table I. 

The potash content from this production is shown in 
Table II. 

•Absfr&clefl from a apecial report, received Jan. 17. 1928. by 
Western European Division, Bureau of Foreign and Domcwtlu 
Commerce, Department of Commerce. 
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'lABLE I—PROUDCTION OF CRUDE POTASH HALTS IN GERMANV. 
HY DISTRICTS 



(Id Metric Tone) 



Diitriot 

HauDover. 

Suwfurt....^ . .. 

Houtb Hart.. . 

Werra 

HaUe-Mannficld, etc .,.. 

1913 

(lU^onal 
bgures not 
availablA 

iu 1913) 

1920 

3.'i()8,544 

2.242.192 

2,005.122 

2.037.B62 

1.562,3(15 

1921 

2,912.997 

1,989,829 

1,746.431 

1,457,128 

1.134,794 

1922^ 

3.812,220 

2,038.560 

2,283,520 

2,373,960 

1.279,160 

TotaU. 

! 1,604,511 

1I.3'.6,I05 

9.241.179 

11.787,420 


• Lootely eBiimulwl od ibo basis of twicf tlif prwiuctiuu m tbc bret t iiK<nths 
of Total production figures of K:0 can probably be diHcr'UUted by srnuud 

25,000 tuns. 


T\m-K Il-l’UODUCTlON OK J’OIASII (K:0) IN (.HOMANS, 
HY DISTRICTS 
(In Metric 'I'nnaj 


Dlatriot 

1913 

1920 

1921 

1922 


(lloxioiia] 

407.822 

334,426 

446,620 

SliMfurt... 

fiRun’M not 

225,454 

215.494 

215,620 


HViiilable 

269.060 

231,720 




233.128 

170,819 


Halle-Miindfu'UI, Unatrut. 

•” 

161,465 

114,390 

131,080 

Tntlll- 


1.296.929 

1.066,849 1 

1,365,560 

TMil.l’: III- -TDTAL f 

"iM.K.S OK 0 

KHMAN 1 

I'orAAII SAl.'J 

,s 


5 c«i 

(III Mi-iric ’I'lHi.s) 

Inluixl 


i <<nil 

1913 

604.283 

506.087 

1.110,870 

1914 

517,809 

366,179 

903,988 

1915 

567r098 

112,779 

679,877 

1916 

721,044 

158.937 

879,976 

1917 

871,478 

1 32.893 

1,004,371 

1918 

859,716 

141.947 

991.663 

|9|9 

637,OD 

174,970 

812,003 

1920 

689,391 

234.252 

923,643 

1921 

768,477 

152,670 

921.14? 

I922+ 

997,500 

312,500 

1,330.000 


• KMtiniatfd 

HalcK. —Talik; III .showH tlic total sales of tlei'niaii 
potash salts, in terms of K,,0 ('ontent, to inland and 
foreign purchasers in the years indicated. It is oti- 
served from this table that except for the year 1921 
foreign sah's have increased progressively in post-war 
years, (iermany’s be.sf customer for potash .salts in 
1913 was the United States, with purchases of 230,884 
tons of K,0; Holland came next, purchasing 43,478 tons, 
while France bought 33,11,0 tons. Although foreign 
sales ha\'e decreased in volume in post-war years, the 
same relative importance of these markets is probably 
not apiireeiably changed, as, for instance, figures for 
1920 show. In that year the United States bought 
83,602 tons of K,0 from Germany; Holland, 54,347 
tons; England, 11,414, and France, 1,976, according to 
figures given by the German Potash Syndicate. 

Potash Gontrol in Germany 

After various experiments to regulate production and 
sales of potash extending over a period of about half 
a century, the German Reichstag passed the so-called 
federal potash law on May 26, 1910. This law provided 
that the government, and not the Potash Syndicate, be 
empowered to fix inland prices for potash. It also took 
from the syndicate the right to prescribe the amounts 
of participation of the various concerns (groups) in 
total sales, and created a so-called “distribution center’’ 
tVerteilungsstelle) for this purpose. At the same 
timer however, an appeal commission was created with 
power to hear appeals against decisions of the 
distribution center. The real organisation of the 
Potash Syndicate was not directly affected by this law. 
This organization was regulated through the members, 
as well as through the sales agreement. Until the out¬ 
break of the revolution (November, 1918), the organi¬ 
zation was not changed. 


Socialist parties with majority votes in the Reichstag 
after the revolution contemplated the socialization of 
Germany’s potash resources. As this proposal was con¬ 
fronted with too many difficulties, another alternative 
w'as chosen—namely, the creation of a federal potash 
council (Reichskalirat) with power to control the Ger¬ 
man potash industry. 

The Federal Potash Gouncil is composed of thirty 
members, and includes representatives of the potash 
producers, dealers and wholesale consumers (agricul¬ 
ture and the chemical industry). In addition, three 
member,s of the Potash Syndicate are admitted, as well 
as one expert in potash mining. Employers and labor 
are represented in equal number in the council. 

Along with the council are other bodie.s, such as the 
“Kalipriifungsstelle,” already mentioned, and the appeal 
office. Both of the latter perform the same duty as was 
written into the law of 1910 for the distribution center 
and the appeal commission. The potash producers 
fhemselve.s are organized into a .sales organization, which 
i.s the Potash Syndicate, which alone has the right to 
sell potash at home and abroad. 

Importance of German Monopoly 

Until the end of the war Germany had, de facto, a 
[Kita.sh monopoly. This monopoly was partly broken by 
the granting of approximately thirteen potash shafts 
to France in connection with the cession of Alsace 
Ixirrairie. At that time the thirteen shafts were not 
all in operation, but they were rapidly improved and 
thrown into competition with German production. 
Al.satian competition is, however, probably handicapped 
by the existence of far fewer mines and concentrating 
plants, as well as a none ton great occurrence of sul¬ 
phate .salts. Kiescrite (MgSO,), used in Germany in 
the production of potassium sulphate and potassium- 
magnesium sulphate, is absent completely from Alsatian 
deposits. 

In order to overcome this handicap, attempts have 
been made to employ sulphuric acid on potassium 
chloride, hut the production costs are said to be ton 
great to permit profitable competition. The occurrence 
of clay in Alsatian deposits is said to offer another 
di.sadvantage in the moat profitable concentration of the 
raw salts. Freight competition is another factor to be 
taken into consideration. The distance to nearest 
harbors—namely, Antwerp and Rotterdam—is greater 
than from German mines to Bremen and Hamburg. 

The German industry is apparently not greatly con¬ 
cerned over the new French competition. French 
exports of potash to the United States are roughly 
estimated by German authorities as not exceeding 20 
per cent of all sales to our country, but it is claimed 
that the French are selling at a loss (with possible 
subsidies), and that competition will diminish, on 
account of inability to compete wjth German prices. 
The contention regarding the subsidy of the French 
industry cannot be verified here, hut it is vigorously 
denied in official French quarters in Berlin. 

Negotiations between Alsatian and German produc- 
er.s have been attempted with a view to agreeing upon a 
uniform price policy, but without success, and the 
present prospect is that Germany will probably con¬ 
tinue to underbid French producers. If German claims 
are justified, the German control of the international 
potash trade appears to be not very seriously affected 
by the separation of the Alsatian potash mines. 






Fundamentals of Rectification 


Conditions for Perfect Rectification of Binary Mixtures 

The Relations Existinif in a Simple Adiabatic Rectifier Are 
Discussed and the Possibility of Perfect Rectification Is 
Analyzed—Special Case of Proportionality Latent Heats 


By C. C. Van Nuys 

l"li\sicist. \ii Ki'thution t'ti. N«'\\ York City 


T he term rectification, aa commonly used, refers 
to a variety of operations or proce.s.sea wherein 
either evaporation or condensation or both are 
employed to purify or chanpe the composition of 
physical mixtures. In the following pages, however, the 
term is understood in general to refer to the interaction 
between a continuous stream of a mixed liquid at its 
boiling temperature in intimate physical contact with 
a continuous stream of vapor at its condensing tempera¬ 
ture flowing in the opposite direction. 

The conduit or passages through which the two 
streams flow in contact with each other we shall speak 
of collectively as a “rectifier” or “column.” Any fluid, 
liijuid or vapor, as it enters the rectifier or column, we 
shall call a feed, and any fluid leaving the rectifier wf 
.shall call a product. Any portion or section of a recti¬ 
fier which is insulated from outside heat effects hy con- 
<iuction is called adiabatic. We shall first develop a 
■series of general equations applying to an a<iijd>atic 
lectifier with one liquid feed and one vapor fted only, 
these two feeds entering at opposite ends of the rei- 
tifier. Such an arrangement we shall call a simple 
rectifier. 

PiQUATIONS FOR A SiMPLK RkCTIFIKK 

Suppose a continuous stream of a liquid mixture of 
two components enters the top of a rectifying column 
wherein for convenience it may be assumed to cascade 
over a large number of “trays” of the usual form, and 
sujipiise that this liquid as it descends is in intimate 
jihysical contact with an a.scending saturated vapor 
w. .ch enters the rectifying column at the Ixrttom. 

A.ssume that the system is perfectly 
insulated, and let the fractional com¬ 
position of the liquid feed in the 
niore condensible component be .i',. 
and let the mas.s of liquid entering 
the column per unit time he Af,. Let 
the fractional composition in the same 
component of the vapor feed be ii 
and the mass ■ thereof entering the 
column per unit time be m,. Let the 
1 imposition of the vapor leaving the 
top of the column be y, and the com¬ 
position of the liquid product leaving 
the bottom be x,. Then the following 
equations must hold in all cases, in 
the.se equations m, is the mass of va¬ 
por leaving the top of the column and 
. is the mass of liquid leaving the bottom and the 
unit of mass may be taken either as 1 gram or as 
ttiam molecule, or mol. If the mol is the unit 
i mass, compositions must be taken as molecular 
lompositions—i.e., fractional compositions by volume 
w en the mixture is in a condition approaching that 
01 a perfect gas. 

In the first place the total mass of the fluids entering 



the column must he equal to the total mass of the fluids 
leaving. Hence, 

M, m, M, -f- Jn, 

Second, a similar relation holds for the masses of the 
more readily condensible component—i.e., 
x.ilf, -f y,m, .= x,M, 

Third, the sum of the values of the “total heat” 
function for all fluid.s entering the apparatus must equal 
the same quantity for the fluids leaving—i.e., i^ /, is the 
total heat per unit mass of the liquid M,, and /, the 
same quantity for the liquid Af,, and ./, and J, the cor¬ 
responding quantities for the vapors ni, and m,. the 
following equation holds: 

/,Af, Jm, •- l,M, I J,m, 

Fi’om the.se three*e(|uations any three of the four 
masses, say A/„ wi,, m,, may each b(' determined in 
terms of the total heats /,, /,,. ./„ ./, the compositions x,. 

.r,. y, and the remaining mass, say Af,. 

The “total heats,” /„ /„ J„ J„ are, in all cases, deter¬ 
mined by the physical properties of the corresponding 
fluid.s and hence cannot be regarded as independent 
variables. Since we have three equations among the 
remaining eight “variables,” x„ M„ r„ Af.„ )/„ m„ |/,, vi, 
we may regard any five of them as independent—-i.e., 
their values may be stipulated or assigned in advance, 
and then the three remaining are determined by the 
above equations. 

Of the five independent variables, however, among 
which must be included at least one of the quantities x,, 

X,, I/,, there is always one composition at least that is 
determined by conditions in the rectifier of which the 
above equations take no account. The basis of this 
statement will appear as we proceed. 

Solving our system of equations for A/„ jw., and m,, we 
obtain: 

(./, /,) (y, — ■(/,) -|- (J, - /,) fx, — y,) 

' <J, - I,) ('!/, - y.) + (J, - J,) Jx, - ?/.,) ‘ 

(•/. - 1,) (x, — X,) f (1, l,) (x, -- y,) 

iJ, - I,) (!/. - ?/,) + (J: - J,) (X. - V,) 

<•1. — /,) lx, — X,) -j- {I, ■— „ 

" (•/, — /,) iy, //,) -j-" (./, — ./,) (x, — y,) 

Now in assigning values of the variables x, and |/,. 
these lieing the compositions of our products, we must 
take account of certain limitations. For example, it is 
impo.ssible to produce a liquid Af, whose composition x, 
differs more widely from the composition y, of the 
vapor m, than does the composition of that liquid which 
would have phase equilibrium with the vapor m,.» That 
is, the maximum possible value of x, is x,„ the com¬ 
position of a liquid in phase equilibrium with the vapor 
!/,. Similarly, the minimum possible value of y„ the 
composition of the vapor product, is gj.,, that of the 
vapor having phase equilibrium with the liquid x,. 

If we assume perfect contact between liquid and vapor 

Chf‘m. d ift't. Jan. St. t$SS. 
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in the column, we may suppose that /, and y, can attain 
these values. Then if m, be taken as leas than the value 
fixed by the above three equations under these conditions, 
*„ y, and ilf, being kept constant, the composition y, of the 
vapor leaving the top of the column will still be the com¬ 
position for phase equilibrium with the incoming liquid, 
but the composition x, at the bottom will decrease—i.c., 
we shall obtain a liquid product whose composition in 
the more condensible component is less than that for 
phase equilibrium with the incoming vapor. If, on the 
other hand, ni, be made larger than the value fixed by 
the three equations just written, the composition .r, will 
still be that for phase equilibrium with the incoming 
vapor y,, while the composition j/, of the vapor product 
will increase—i.e., we shall obtain a vapor whose com¬ 
position in the more condensible component is greater 
than for phase equilibrium with the incoming liquid. 

The equation for M, ma^v be written in the form; 


4" — J.) 


X, -- //, 

II, — II, 


M. 


J,~ /, I (J, -- J.) 



This equation may be regarded as defining equiv¬ 
alence between the liquid M, admitted at the top and 
the liquid Af, obtained at the bottom. 

In the particular case where .r., y, ~ 1, x, " 
)/, 0, it takes the form: 


In this case, however, since each one of the fluids Af„ 
Af„ m,, ni„ contains only one comixment, the quantities 
J. — /, and ./, — 7, are the latent heats of evaporation 
in the pure condition of the two components respec¬ 
tively, and the last equation may be written: 

7.i4f, - L«M, 

where 7 .1 is the latent heat of the more volatile compo¬ 
nent and Lh is the latent heat of the more condensible com¬ 
ponent. For tw’o substances for which 7. c ; Ln, the 
last equation would become: 


liquid passing this level per unit time Ire M. Let the 
composition of the ascending vapor at this level y, 
and the mass passing per unit time be m. Then it is 
clear that the composition i/ cannot be leas than the com¬ 
position of a vapor having phase equilibrium with the 
de.scending liquid of composition /, 

At this point, however, under the condition.s speci¬ 
fied, the value of y may be determined as a function of 
X with the values of x„ ;/,. .r, ami //. as constants from 
the six following equations: 

Af, -j- m, M. i ni, 

x,Af, -|- .r.M. 1 

L,M, f I.M, ■{- J.M. 

Af, -j- m A/ i w, 

x,Af, -( ym .rM 4- II, 

I,M, -f 7m - /A7 -f 7,m, 

From all these equation.s all (A/, ml’s may be elim¬ 
inated and thus a relation be obtained between x and y 
containing the constants /,, 7., 7, 7,, 7,7, x„ )/,, i, and y,. 
Hence we conclude that if the ratio xi.v thus deter¬ 
mined is everywhere equal to or le.ss than the ratio for 
phase equilibrium, it is po.ssible for the rectification to 
be complete or "perfect”-—i.e., we can otitain a vapor at 
the top having phase equilibrium with the incoming 
liquid and at the same time obtain a liquid at the 
bottom having pha,se equilibrium with the incoming 
vapor. It the ratio between x and y is anywhere greater 
than that for phase equilibrium, it is impossible for the 
rectification to be complete unless either some liquid 
or some vapor be removed at some intermediate level 
or levels in the column. If the ratio is everywhere less 
than that for phase equilibrium, then a limited amount 
of liquid of composition x ts'tween .r, and ,r or a vapor 
of composition y between ly and i/, may lie added at 
a point between the top and bottom of the column with¬ 
out changing the composition of the vapor or of the 
liquid leaving it. 

We have found above that the value of m, as obtained 
'rom the first three equations is: 


Af, Af, 

In the equation 

[ 7 ,- 7 , + (7.-7,) I Af, 


we note that each of the quantities -■ /, and 7, — 7 
is the ditTerence between the total heat per unit mass of 
a liquid mixture and that of the vapor in phase equilib¬ 
rium with it, 

The,se quantities constitute much the larger part of 
the respective coefficients of .Af, and Af... since. 7, — 7, 
is the differenee of the total tieat per unit ma.ss of two 
■saturated vapors at the same pressure, and the fractions 

X,— y,, .r, - - 

y, — II, ' II, - II, 

approach zero as the end products approach 100 per 
cent purity-—that is, a,s x, -- y, . . 1, and x, -= y, -= 0. 

In general, whatever the compositions x„ y„ i„ y,, if 
it shoqld happen that 7, - 7, and f, --- 7,, we have: 

Af, r- Af, 

and 

-- m, '’ Af, 

II, — y. 

Consider next, a level in the column where the com¬ 
position of the descending liquid is x, x being greater 
than X, and less than x,, and let the mass of de.scending 


(7., — /.,) (x, — X,) f (f, — (.r, - I/) 

(•', -- /.) (!/. - It.) 4 il - J,) (X, - y^ 

Since the same relation holds at an intermediate point 
in the colunm, we have 

(7 — /) (x — X,) -f (/ — /,) (X — y) 

' (7 - /) (y - y,) -f (7 - 7.) (x - y) 

Comparing this with the hast equation written, we 
obtain as the neces.sary relation between the x's and y’s 
in order for perfect rectification to be possible: 

{,1 — Il ix — X,) --{- (f — /,) lx -- y) _ 

(,f — /) (y — y,j -f (7 — 7,) i.r - yf ~ 

IJ,~ I.) (x, — x,) (- (f, — ;,) (X. — y^ 
(7, — f,j (y..--. 1 /,) -f (7,-7,) (X, — y,) 

If the ratio x:y determined by the last equation in 
terms of the various con.st.'iiits, x„ .r„'y, and y,. I, /,, /„ 
7, 7,, 7„ is greater than the ratio for pha.se equilibrium, 
the rectification is clearly impossible—i.e., we cannot 
obtain a vapor at the top having pha.se equilibrium with 
the incoming liquid and at the same time obtain a liquid 
at the bottom having pha.se equilibrium with the incom¬ 
ing vapor, since it is impossible at any level in the 
column for ascending vapor and de.scending liquid to 
differ in composition more widely than for phase equi¬ 
librium, The properties of those binary mixtures for 
which the ratio x:y is everywhere less than the value 
for phase equilibrium and thus for which perfect recti- 
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fication, as we have exemplified it, ig possible are made 
evident by considering the T-x diagram.' 

Consider the special case where I, = I and 
/, = /, = J- Under these conditions, the above rela¬ 
tion between the I’s and y's reduces to; 

X — X, _ 

y — y, — !/, 

Let the values of the I’s and y's l)e as indicated in 
the diagram. Then it is clear that if y lies on the 
straight line connecting y, and x must lie on the 
straight line connecting i, and since the segments on 



each of a .system of lines passing through a point inter¬ 
cepted between a system of parallel lines are propor¬ 
tional. Hence, we may conclude that under the assumed 
condition, /, = = I, and J, ^ J, = J, in order for 

the rectification to be impossible—i.e., for the difference 
between x and y to be greater than that for phase equil¬ 
ibrium—the lower boiling point curve must, at^ some 
portion of its length, be such that the horizontal dis¬ 
tance measured to the right from the point on the 
curve to the point x on the chord drawn from x, to is 
greater algebraically than is the corresponding quantity 
measured also to the right for the dew point curve—i.e., 
such that XfX > y^y, both distances being taken positive 
when measured to the right from the equilibrium curve. 

If we confine the discussion to mixtures which do not 
possess a constant boiling composition between x, and 
J,, these lieing the only mixtures for which perfect 
rectification is possible for all ranges of composition, 
then it follows from the foregoing result that for 
perfect rectification to be impossible (i.e.. for the 
difference .t — y to be greater than x,, — y,,) either the 
dew point curve must contain inflexions between the 
iioints y, and y, or else the boiling point curve contains 
inflexions between x, and i,. 

If we consider a diagram in which values of x are 



abscissas and values of y are ordinates, the condition 

I, — X, X — X, 

y, — y, V — Vi 

implies that the point (x, y) lies on the line connecting 
the points (x,, y,) and (x„ y,) and hence between the 
points (i„ y,) and ti,, y,), the curve, which must be 
everywhere below the line defined by the points (0, 0) 
and (1, 1) contains two or more inflexions. In such a 
case, even though it would be impossible to obtain per¬ 
fect rectification with the given end compositions *„ y,, 
;r„ y,, still it would be possible to obtain perfect recti¬ 
fication if the end compositions were taken closer to 100 
per cent purity respectively—i.e., if x, and y, were taken 
closer to 1, and x, and y, closer to zero—since as this 
condition is approached, it is imtiossiblc for (x, y) to 
lie on the line between (x, y,) and (x,, y,) unless x = 
y, this latter being the condition for a constant boiling 
mixture. * 

The relation between .r and y may be obtained in 
another form, which will be useful later, by properly 
changing subscripts in the solutions of our original 
three equations thus: 



(A- 

-I.) 

(X 

— X,) 

f 

(/- 

- 1.'I 

(3*, 

— y,) 

W -■ . 

(J- 

-/) 

(y 

- !!,) 

t- 

(J- 

-1) 

(J - 

-y) 

and al.sn 



* 






W - - 

(J,- 

-/.) 

(X, 

— .r) 

f 

(7 

~ I) 

(X. 

-Jj} 

(■/, 

-1.) 

'.'C 

!/) 

7 

(.7 

— h 

(X, 

— y.i 

but 











U, - 

-7) 

(y 

- !/,) 

-f 

(.1 

-7) 


— y.) 


(J 

-I) 

(!/ 

- V.) 

4- 

(.1 

- 7) 

(X 

— y) 

whence 
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(A 

-7) 

(X 

. — ^1 

4- 

(7 

-f) 

(X, 

- y.) 

iJ,- 

-7) 

(y. 

- y) 

-7 


— J) 

(I, 

~ y.) 


- 

- 7) 

(y - 

- y.) 

4- 

(J - 

-7) 

(X, 



(J - 

- 1) 

(y 

— y,) 

+ 

iJ 

-7) 

(X 

— y) 


Comparing this with the first relation between m and 
M,. we obtain 

(J, —/, ) (X — X,) + (/ -/,) (Xj^ -y,) _ 

(J, —/,) (y —)/,) + U—- J,) (x, — !/,) "" 

iJ, — /,) (x., — X) + (/, — I) (X, — y.) 
(J, — 7.) (y, — y) + (J, — J) (X, — y.) 
as an alternative form of the i, y relation. 

Proportionality Latent Heats 

A particular case of considerable interest is that 
where we are dealing with two components having 
unequal latent heats but which have the property that 
the latent heat of evaporation L at constant pressure 
of any mixture of the two follows the proportionality 
law as indicated by the equation: 

L = Lnx -f Li (1 — x) 

where i is the composition in the component whose 
latent heat at that pressure is Ln, the latent heat of 
the other component being La. This equation implies 
that the heat required to evaporate a given amount of 
either component present in a mixture under a constant 
total pressure is the same as it would be in the pure con¬ 
dition at that pre.ssure. If, in addition to this pfculiar- 
ity, the mixture has the further property that its 
“total heat” when in the saturated vapor state equals 
the sum of the total heats that the components therein 
contained would have if each one were in the saturated 
condition at that pressure, the above equations are 
somewhat simplified. 

Let Ji be the total heat per unit mass in the satu- 
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fated atate of tne niore volatile component, and Jh that 
of>the more condensible corap<jnent, Then, if ,J is the 
total heat per unit mass of a mixed saturated vapor of 
composition x, the property just described is indicated 
by: 

I J ~ Jnx -r- J, (1 — r) 

lAit /., and /» be tbe corresponding total heats of the 
pure constituents when each one is liquid at its boiling 
point. Then the two properties above decribed neces¬ 
sitate that the proportionality law holds also for the 
total heat / of a mixed liquid at its boiling point—i.e., 

/ — ha -f- h <l — J') 

If, now, in the equation we have obtained between Af, 
and M, we substitute these expressions for the /’s and 
J'b, that equation l^ecomes: 

[ (*fa f /() r -j- (,/ I - “ / () f 1 — ) j A/| 

[(./;) — //I) J' , ■ I,/1 ■■ /1) (1 — /,) 1 Af, 

or 

{LnX, f/,i (] — /,) I A/, \I.ia, ! I-{ (1 -- J,) I M. 
The last equation may be obtained directly by writing, 
in place ol the third of our original cquation.s, one 
which states that for a mixture having the properties 
specified the heat required to vaporize the mas.s of the 
more volatile component evapoisited in the coltimn 
equals the heat lost by the mas^ of the niort* condetisible 
component liquefied at the same time i le, 

Liitxfih ~ 3.’,A/,) -- L|| I I - //, I III —- ( I - 1) } ffl I 

This, if combined with tbe first two original equations, 
becomes: 

17,1)/, I 7,1(1 --.i',)|A7, . .)■ ) I ,17, 


and solving for »/, and 

VI , U ( 

Juu’f 

■i'. /, 

If If, 

I. ml 
l.ia 

• /.III /,)''' 

J' - J‘ 

VI, 

If. 

Tail 

l.,i.i\ 

7,11 1 -- - J-, 1 ' 

while the relation betw 
point in the column is; 


and II at an intermediate 

/ - /, 7,/,j/ t 7,11 1 - 

‘1 • 

■>' l.hlj ! 7- 1 1 1 - l/,l 

)/ -- (/, 7,„.r t 7 ,1 (1 - 

.r) II 

II /,„/, 1 /,|(1—X,) 

or 



/--/, 7,r,.V, H-7, 1 ( 1 - 

' ’ 

.1' - .1 Lull. -{ Lid — )/,) 

;/ — ;/, 7,„.r, -1 7,, 1 1 - 

X. > 

11 u Ln-r < l.i(l — x,) 


SU.VI.M.VKV 


1. In the above discu.ssion we have developed a set of 
relations applying to a simple adiabatic rectifier or to 
any section of an adiabatic rectifier in which no mate¬ 
rial is admitted nr withdraw;, at any level except the 
top and bottom. 

2. We have pointed out the limitations necessary to 
be taken account of in estimatitig masses and composi¬ 
tions of products obtainable from given masses and 
compositions of materials etiteritig such a rectifier. 

.l. We have developed a neci^ssary relation between 
compositions of liquid aitd vapor in contact at any level 
in such a rectifier and have shown for what type of 
binary mixture “perfect" rectification under these con¬ 
ditions is possible, 

4. We have obtained the special form these various 
relations take for a mixture having the property we 
have called proportionalit.v- latent heat at constant 
pressure. 

To be continued in a .inbeequent issue. 


The Tariff Act of 1922 and the 
Chemical Industries 

An Eminent Economiat's Views on the Development 
of American Manufacture of Dyestuffs and Chem¬ 
icals and That Industry's Relation to the Tariff 

In the last number of Tim Qniii lcrly Joiinial of Eco- 
iiitinicH, its editor, Prof. F. W. Taussig, contributes a 
i-oniprehensive chapter on “The Tariff Act of 1922.” 
The former chairman of the United States Tariff Com- 
mi.s.sion has made a piercing analysis of the provisions 
of this mea.sure, particularly in the relation they bear 
to economic developments in the industries affected by 
them. Dr. Taussig's views on the chemical schedule 
will be read with interest by those who have followed 
the development of the American chemical industry and 
its efforts to obtain protective legislation. 

A mong the moat hotly debated paragraphs were 
I those fixing the duties on coal-tar products and 
dyestuffs. 

They were closely connected with the administrative 
Iiroviaions of the act. The history of this set of duties 
makes a long story, and the economic situation is highly 
complicated. Only a brief sketch is possible here. 

The War Argument 

The war argument was used to the limit. Before 1914 
the supply of dye.stuffs, the most important of the coal- 
tar products, came almost exclusively from Germany. 
During the war there had been a great shortage, specu¬ 
lation,^ advances in prices, a hothouse domestic industry. 
At its close, the domestic producers were dismayed, and 
urged their case before Congress and the public with 
great insistence. On the other hand, the circumstances 
tliiit thei'c were large-scale combinations in the indu.stry 
and that the unpopular du Pont concern was among the 
most important producers aroused suspicion and some 
hostility. 

Regarded from the strictly economic point of view 
the industry does not .seem to be adapted to American 
ways. In our technical parlance, it lack.s a comparative 
advantage. Its processes are painfully detailed and 
elaborate, in which highly trained and highly paid labor 
is applied slowly and carefully to a variety of products. 
Each one of these products is turned out in small 
amounts; a po.ssiblc exception is .synthetic indigo, of 
which there is .something like mass production. Ii the 
main it is adapted to the German industrial ways and 
traditions: exact applied science; patient experiment¬ 
ing; a technical staff and its trained technical assis¬ 
tants, to be had at comparatively low salaries and 
wages; large-scale operations but not mass production. 

Some bad things have been said of the tricks of the 
German dyestuffs producers and merchants, and of the 
un-scrupulousness of their competition. Apparently 
much of this was true, but hardly more true than of the 
same industry elsewhere; the business seems to lend 
itself to the worst features of the competitive system. 
The United States had not failed before the war to 
develop some chemical industries without high protec¬ 
tion, but these were of a different type from the higher 
grades of coal-tar products. Here as in other directions 
the successful American industries are those turning 
out great quantities of a single product by large-scale 
methods. My impression is that not lack of aptitude 
for chemical industries as such, not great scarcity of 
trained chemists or lack of ability on their part, but 
the character of the dyestuffs part of the industry 
mainly explains the pre-war situation. As a matter 
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of the inteniAtioQAl division of labor, the|)eople of the 
United States probably would do well to turn to other 
things in which they work to better advantage, and get 
their dyestuffs from Germany. And—to go on with the 
purely economic aspects of the case—the war stoppage 
of supply raises the old question whether it is worth 
while to restrict the advantages of the international 
division of labor because of a possibility of its sudden 
disruption. 

But quite a different phase of the war argument was 
urged in this case. The cool economic con.siderations, 
not of a sort to receive attention under any circum¬ 
stances from the dominant party, were quite disre¬ 
garded because of the stress laid on the chemical indus¬ 
tries, and especially on the manufacture of coal-tar 
products, for the direct service of war. The same plant 
can be used for making dyestuffs and the like in time of 
peace, for explosives and for poison gas when war 
comes. The line of reasoning i.s similar to that applied 
in favor of subsidizing a merchant marine: the ships 
can be used for the ordinary purposes of transportation 
during peace and can serve as an auxiliary navy or 
transport system in time of war. The plea is more 
dramatically effective as regards the coal-tar products: 
be prepared to make your own explosives and poison 
gas! It was pushed to the hilt; and in this case once 
more the general protectionist atmosphere caused it to 
be welcomed, with little endeavor to ascertain just how 
far the military needs went, whether each and every 
kind of coal-tar product had to be bolstered up aUhome 
in order to meet these needs. 

German Competition 

un the other hand, domestic producers were so un¬ 
certain of their own position—so impo.ssible was it to 
lay just how much they had to fear from their dreaded 
German competitors—that they urged at first a com¬ 
plete prohibition, at least for a couple of years. In 
fact a virtual prohibition had existed since the close 
of the war through certain administrative regulations, 
and had been sanctioned by a temporary act of Congress. 
The proposal for the so-called embargo, however, proved 
unpopular, and though put in the bill as presented by 
the Ways and Means Committee to the House, was 
struck out by the House itself. After long debates in 
ihe Senate and with no little vacillation it finally was 
dropped from the act itself. In its place came some 
extremely high duties and some general administrative 
provisions which had no logical connection with the 
coal-tar products themselves but which nevertheless 
were expected or hoped to be applied to them. 

The new rat^s of duty are extremely high. In 1916, 
when the war shortage of dyestuffs aroused- attention, 
duties had been imposed upon dyestuffs of 30 per cent 
ad valorem plus 6 cents per pound. In the act of 1922 
these rates become 40 per cent ad valorem (56 per cent 
until 1924) plus 7 cents per pound on the intermediate 
products and 45 per cent ad valorem (GO per cent until 
1924) plus 7 cents per pound on the finished coal-tar 
dyes. The combination of specific and ad valorem 
duties is used, as it has been so often in the protective 
acts of recent years, to make sure that both the cheaper 
and the dearer forms shall be saddled with an effective 
high duty. 

Much more important is the provision that these 
ad valorem rates shall be assessed, not under the ordi¬ 
nary procedure, but with “American valuation"; not 
on the basis of foreign market value, but on that of the 
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selling price in the United States of a similar article 
domestic production. Of the controversy that centerM 
about American valuation in general more will be said ' 
presently. It suffices here to point out that the effective 
duty is made very much higher by its application and 
that this special treatment i.s made obligatbry for the 
coal-tar products, and for them only. Alone in the act 
they are thus singled out. There are further provisions 
for the proper labeling and description of these articles, 
and (elsewhere in the act) for the application of spocial 
restrictions for the prevention of the “unfair competi¬ 
tion”; provisions which are entirely proper and should 
serve to meet a real need of combating unscrupulous 
competition. The rates themselves, to repeat, are ex¬ 
tremely high. Both the industrial and the military con¬ 
ditions are so extraordinarily complex as to render the 
problem quite the most difficult 1 have encountered in 
the whole history of tariff lejfislation. But it is certain 
that the military excitement caused the protective policy 
to be applied more rigorously than would have been the 
case if these two factors had not combined, and more 
so than is justified by either if taken by itself. 


Electron Emission From Thoriated Filaments* 

Thoriated tungsten, filament is a tungsten filament 
containing 1 or 2 per cent of thorium, usually in the 
form of oxide. When such a filament is heated to about 
3,600 deg. C., a little of the thorium oxide is changed 
into metallic thorium. In the meantime, however, any 
thorium on the surface of the filament evaporates off, 
leaving only pure tungsten.. If the filament tempera¬ 
ture is then lowered to about 1,800 deg. C., the thorium 
gradually wanders or diffuses through the filament, and 
when it reaches the surface, if the vacuum is very 
perfect, remains there and gradually forms a layer of 
thorium atoms which never exceeds a single atom in 
thickness. The thickness of this film is therefore about 
1/100,000,000 of an inch, and yet this film increases 
the electron emission of the filament more than 100,000 
fold. 

Of course this film is very .sensitive and needs some 
protection to keep it in good condition. Very slight 
traces of water vapor or other gases would oxidize and 
destroy it. This can be avoided by putting in the bulb 
some substance that will combine with the water before 
this has a chance to attack the thorium film. Such a 
substance is metallic magnesium. Furthermore, it is 
necessary to avoid heating the filament to too high a 
temperature, for otherwise the film might evaporate off. 
It is therefore beat to operate such filament within a 
rather narrow range of temperature close to 1,700 deg. 
C.. where the ratio of evaporation is very small and 
where the temperature is high enough for the thorium 
gradually to diffuse to the surface and continually re¬ 
pair any damage done by the effect of slight traces of 
residual gases. 

The thoriated tungsten filament opens up many new 
fields of scientific investigation. By measuring the 
electron currents, it is possible to determine accurately 
exactly how much thorium is present on the surface. 
An amount of thorium corresponding to only 1/AoO of 
the surface covered with a layer one atom deep is easily 
measurable in this way. It is possible to knock off a 
thorium film by bombarding it with positive ions, mov¬ 
ing at high velocities, and in this way the true nature 
of this bombardment can be determined. 

'AbBtrarted from a locturs by Dr. Irving Langmuir at PltU- 
burgh, Pa., Nov. J>, 1921. 
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The Magnetic Change A2 

In Silicon and Chromium Steels 


It Is Impossible to Rely Upon 
the Loss of Magnetism to Indi¬ 
cate Proper Hardening Tempera¬ 
tures for These Steels, Since the 
Carbon Change Point Is at a 
Higher Temperature Than the 
Magnetic Change Point 


By Howard Scott 

AuMfM'iufi' i'!, Hin'i'iiu of SlandHrdu 

I K A carbon atfcl in magnetized under high mag¬ 
netizing force, a marked loss in its magnetism 
occurs on heating through the temperature where 
eutcctoid cementite goes into solution (Ac,), in conse¬ 
quence, that transformation of the carbide and iron 
can be readily detected by magnetic methods such as 
have been effectively employed in the investigations of 
Honda and his associates of the Japanese Iron and 
Steel Research Institute, and outlined in this periodical, 
March .“lO, 1921. Commercial advantage is also taken 
of this phenomenon in some forms of hardening equip¬ 
ment designed to indicate when the steel has reached a 
hardening temperature by noting its loss of magnetism. 
However, Ac,, the magnetic chafige in the ferrite of 
certain alloy steels, occurs below Ac,. The method 
noted is then inapplicable. Since two important alloy¬ 
ing elements in sufficient percentages causes this in¬ 
version in the position of the critical points Ac, and 
Ac,, it is intended to clarify the situation by present¬ 
ing transformation temperature data on these alloy 
steels. 

It was originally shown by Mooie' that the magnetic 
change Ac, occurs below Ac,, the carbon point, in certain 
chromium steels, while Charpy and dornu-Thenard' 
found the same to be true for high-silicon steels. The 
phenomenon has escaped general recognition due to the 
peculiarities inherent to the method of thermal an¬ 
alysis commonly used in steel testing laboratories. On 
the differential or time-temperature curves ordinarily 
recorded. A, occurs as an indistinct bulge, lacking the 
easily recognized features it presents when the same 
data are plotted by the derived differential or inverse 
rate methods. To verify this, .see the inverse rate heat¬ 
ing curve for pure iron given at the left of Fig. 3. 
The fact is obvious enough when one considers that 
the inverse rate curves are of the same form as first 
derivatives of the differential curves. ‘ Therefore, a 
peak or maximum in an inverse rate curve corresponds 
to a iKiint of maximum slope on the differential curve 
and this relation must of course he observed if the 
results from data plotted by one method are to be made 
comparable with those of the other. 

A. IN Carhon .Steels 

The maximum rate of thermal change identified with 
the magnetic change A, occurs at the same temperature 
in pure iron and in low-carhon steels, both on heating 
and on cooling. That is to say. A, Ac, -rr^ Ar, -= 768 
deg. Cl When determined by suitable thermal methods, 

Publlsh^'i! by of tin iMutlur uf tlie Ilurt'KU of 

fitandunlfi. V. S Dfimrtuvfiit <*t fomnuici. 

‘Moori', Iron «w<< Nf'cJ , \ai 1 bl, p. liGS (1910) 

*Chiirpy uud ronwi-Thentml, -I Iron <nul Nfi’rl Jnnf , vol 1, 
(19ir)|, p. liTfi. 

»Hut'fuu of SlaiulardN Taper 

‘Uhkh*'!!, J. Iron ond , vol. 104, p 261 (1921). plots 
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it is (luite sharp.’ The accompanying change of mag¬ 
netization has, however, the peculiar property that it 
depemls on the magnetizing force. With a low mag¬ 
netizing force A. as determined by magnetic methods 
is very abrupt," but when the magnetizing force is 
high and approaches saturation the steel begins to lose 
magnetism before reaching 600 deg. C., the loss con¬ 
tinues with increasing rate upon further heating to 768 
deg. C. and abruptly reaches a minimum just above this 
temperature. The temperature of the maximum rate of 
change of magnetism is, however, independent of the 
magnetizing force and corresponds to the temperature 
where the maximum amount of heat is evolved. Thus, 
notwithstanding the fact that loss of magnetism occurs 
over a considerable range of temperature, when suitable 
precautions are taken A, can be determined equally well 
by Ihermal or magnetic means, and the resulting data 
will agree. 

Now when steels are heated, the pearlitic areas 
change into austenite at Ac,. The ferrite plates which 
formerly existed in the pearlitic materials thus lose 
Iheir identity, thereby losing whatever magnetism they 
possessed practically completely. But any excess ferrite 
left untransformed has the same unit magnetization 
as pure iron at the same temperature. The total 
magnetization remaining in low-carbon steels at any 
temperature between Ac, and Ac, is then roughly pro¬ 
portional to the amount of free ferrite present, 
providing the magnetizing force is high. (If the mag¬ 
netizing force is low, only a very small part of the 
total change in magnetism occurs at A,.) Thus, in 

^Burgr».H and Crowe, Bureau of Standards Sclentlfto Paper 213. 

«Smlth nnd Kiulld, PA«. Tran*. Royal 8oc.. vol, 215, p. 177 (1915). 
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hypo-eutectoid stocls the ferrite uiuiissolved at Ae, 
gradually goes into the austenite solution as the tem¬ 
perature increases, so the total magnetization drop.s off 
from two causes—namely, the normal change of unit 
magnetization and the decrease in the amount of free 
ferrite through transformation to austenite. If carhon 
is so low that ferrite is not all di.saolved when A i.s 
reached, the remaining magnetism then disappear.s. 

These facts regarding the temperature of di.sappear- 
ance of magnetism in .steei are represented graphically 
by the broken line of Fig. 1, in which Ac, and Ac, 
are repre.sented by .solid lines. The horizontal for A,, 
is defleeted and continued just lial^iw Ac,, from 0..'>5 
per cent carbon, where it meets Ac,, to 0.90 per cent 
c.irbon. For higher carbon contents Ac, is shown just 
below Ac,, to indicate that the temperature of disap¬ 
pearance of magnetism actually coincides with the 
change of pearlite into au.stenite. 


In Table I are given the significant data on silicon 
and chromium steels taken from inverse rate thermal 
curves obtained liy the method de.scribed in Bureau of 
Standai'ds Scientific Paper 848, and in the American 
Institute Mining and Jfetallurgical Engineers' Pyrom- 
etry Volume, page 2140, Heating curves for silicon 
steels are reproduced in Fig. 2 and of chromium steels 
in Fig. 8, together with comparison curves of a pure 
iron and a straight carhon steel. 

Tran.sformation temperatures are plotted against per 
cent alloy in Fig. 4 for silicon steels and in Fig. 5 for 
chromium steels. A, plotted in these figures for zero 
alloy is 768 deg. C., the .same as in low-carbon steels. 
For compositions in which it occurs above Ac, the 
curve is broken; it is thus apparent that the magnet 
method for determining hardening heats is not directly 
applicable in silicon or chromium steels containing 
above 1 and 2* per cent of alloy respectivel.v. 
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TIIIO HKI''WT OF SILICON ON Ac,, Ar„ AND Ac, IN 
STLKl.S AVKUAOINO 0.11, PKIt rCNT c AND 
I) 70 rUR CUNT Mil 


KIO :>-TIIIO EFFECT OF CHROMIUM ON Ai;,, Ar, AND Ar, 
IN STEELS AVERACINU 0.75 PER CENT C 
AND 0,4D I’ER CENT Mn 


Values of Ac, and Ar, for zero silicon on FIr. 4 
were obtained by interpolation of data on pure iron- 
carbon nianRaneae alloys to correspond to an analysis 
of 0.45 per cent C and 0.70 im'i- cent Mn, the averaRO 
of these elements in the silicon steel.s. For zero 
chromium in FiR. 5 are used the values for a carbon 
steel of near the averuRe carbon and manRanese con¬ 
tents of the chromium steels, 0.75 per cent and 0.45 
jier cent respectively. (lurves arc drawn to represent 
the averaRe carlioii contents. 

The principal effects of silicon are (1) to raise Ac, 
21 dcR. C. and Ar, 18 dcR. V. for each per cent addi¬ 
tion of silicon up to a content of at least .S per cent; 
(2) to reduce the intensity and .Thriiptness of the.se 
transformations; and (3) to lower Ac, at the rate of 
21 deg. C. for each per cent silicon. (lon.scquently Ac, 
and Ac, merRc at 1.2 per cent silicon, and if the curves 
be extended above 3 per cent. A, would also cross Ar,. 
A, is lowered at the same rate in pure iron-silicon 
alloys, according to the muRiietic observations of 
Murakami,' until 450 deg. C. is reached for a 17 per 
cent silicon alloy, the limit of solid solubility, at which 
temperature it remains for higher silicon contents. 

Since there is such close ugreement between com¬ 
mercial alloy steels and pure Fe; Si alloys, A, is not 
affected by carbon in the form of eementite in silicon 
steels (as is equally true in plain carbon steels). These 
facts do not mean that dissolved carbon has no influence 
upon A, unless thereis a change of solubility at A,. 
Moore' proves there is not. We know that carbon 
content has little effect on Ac,, so these curves of Fig. 4 
are ifrobably reliable for the range of carbon contents 
found in commercial steels. 

Data on chromium steels are rather limited, but 
show dearly the effect of that element in reversing the 
ordinary relationship of Ac, and Ac.. Chromium does 

*M»rnknmi. Science Ki'iiorta Tohoku Imperial Un!v., vol 10. No. 
2» Hay. 19111. y 


TAi'lI: I TRANSFORMATION DATA FROM INVERSE RATE 
CURVES OF SILICON AND CIIROMU M .STEELS. 
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not affect Ac, markedly except in the higher alloys, but 
Ac, is raised rapidly up to about 810 deg. C. at 7 per 
cent chromium, after which the concentration-tempera¬ 
ture curve flattens out. Ar, is raised in the same 
manner, but not as rapidly; therefore the lag between 
transformation A, on heating and cooling increases 
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with the chromium content up to 7 per cent. The rate 
at which Ac, rises is about half as fast as in the silicon 
steels, and Ac, crosses Ac, at 2.6 per cent chromium. 

Edwards, Sutton and Oishi* have determined the 
critical ranges of a very complete series of chromium 
steels, but their values are considerably higher than 
those given here for equivalent steels. This discrepancy 
is probably a result of their method of recording data 
taken from the differential curves. The values for 
steels within their aeries are, however, comparable and 
show that Ac, is not affected apprecialily by considerable 
differences in carbon content. The same is true of 
the ob.servations noted by Rusaeli' and of those pre¬ 
sented here for carbon contents above about 0.40' per 
cent. When lower carbon-chromium steels are studied 
another factor apparently enters. 

Data given in Table I for two .steels of less than 
0.40 per cent C and containing 1.1.2 and 15.8 per cent 
chromium respectively show that the upper transforma¬ 
tions of these steels occur at a much higher tempera¬ 
ture than in similar steels of slightly higher carbon 
content. The last two curves shown in Fig. 4 are 
heating and cooling curves of one of thc.se steels. The 
high temperature, the marked dimuiiition of intensity 
and the change in shape of the inlleclions indicate that 
the transformation involved is A, rather than A,. This 
suggests that carl)on up to about 0.1(1 |K‘r cent is soluble 
in ferrile containing high chromium, but there are in¬ 
sufficient ilala available to verify this. It is, however, 
significant tliat Monypenny' finds the .solubility of car¬ 
bon in tiu.stenite to be greatly decreased by chrorflinm. 
in consequenci', chromium steels containing over about 
0.40 per cent carbon and 12 per cent chromium are 
hypereutectoid, and A, only is ol),served on thermal 
analysis. 

Summary 

From a discussion of thermal and magnetization 
curves, it is noted that A, ~ Ac, Ar, is a continu¬ 
ous change in the magnetization of ferrite reaching 
a maximum rate of change at 768 deg. just below 
the temperature of total disappearance of magnetism. 
In carbon steels this change differs from that in pure 
iron in degree only, a circumstance which is cau.sed by 
the transformation of ferrite to austenite within its 
langc. 

The critical temperatures Ac,, Ar,, and Ac, are 
modified in the following manner: 

Ac, is raised 21 deg. C. and Ar, i.s raised 18 deg. (h 
for each per cent silicon added up to at least 3 per cent, 
while Ac, is lowered 21 deg. C. for the same increment. 

Chromium rwses Ac, 11 deg. C. and Ar, 6 deg. C. for 
each fier cent addition up to al)Out 7 per cent, above 
which they are stationary, but it lowers Ac, only in the 
highi r percentages. 

Chromium steels containing in excess of 0.40 per cent 
carbon and 12 pef cent chromium arc hypereutectoid. 

Ac, occurs below Ac, for silicon contents above 1.2 
per cent and chromium contents above 2.5 per cent. 

When Ac, occurs below Ac,, the latter change is not 
detectible by the usual magnetic methods and so equip¬ 
ment depending on the loss of magnetism for indicating 
the proper hardening temperature cannot function for 
high silicon and chromium steels. 

. Sutton and OlshI, J. Iron mi Heel Iiut., vol. IDl, 

p. tos (1920). 

•Monypenny, /. Iron and Ster.l Imt.. vol. 101, p. 463 (1920). 


Recent Experiments on Chlorine Volatilization 

Experiments were made at Bureau of Mines station. 
Salt Lake City, Utah, on some lead-zinc concentrates 
for the Kirk-Simon Smelting Co., Harbor City, Calif., 
in an endeavor to make a separation of lead and zinc. 
The procedure consists of separating part of the lead 
as the oxide and part ns chloride by the addition of 
.'-alt, and then a reducing agent was added to make 
a good grade of zinc oxide from the zinc residpe. 

Following .some volatilization experiments carried on 
in co-operation with the Chief Consolidated Mining 
Co., Eureka, Utah, this company erected a semi-epm- 
mercial plant which includes horizontal Cottrell treaters 
and a three-compartment bag-house. It was found that 
treatment of pulped fume with milk of lime would 
make an acceptable product, containing the values in a 
concentrated form, and could be sold to the smelters. 
Experiments made on the electrolytic treatment of fume 
in a fused bath showed excellsiit recoveries of the silver, 
with a good current efficiency. 

Rec'ovi'RY of Silver, Lkad and Copper 

A good deal of work ha.s lieeu done to determine why 
it wa.s more diflicult to volatilize .silver than lead when 
the two were present in the same ore. it was found 
that .silver chloi’ide formed readily and was (luite .stable 
under furnace conditions, but that it reiiuirod consider¬ 
able lime at high temperature to volatilize even after it 
wa.s formed. Aeration of the charge |■educea this time 
materially. Vapor pressure of AgCI is low at 1,000 deg. 

After testing a variety of ores and looking over 
former work it .seems that the best field tor the immedi¬ 
ate utilization of the volal ilization process lies in lead- 
zinc separation. It wa.s also found that most of the 
lead could be separated from the zinc as lead oxide, and 
many fields for oxide volatilization are now being 
opened. A good zinc concentrate can be made from 
many oies which are at the present time too high in 
lead to have much commercial value, and at the same 
time the sulphur can be eliminated to save freight. 

tiHEMlSTRY OF THE VOLATtLIZATlON PROCFiiS 

During the past fi.scal year an effort was made by the 
Bureau of Mines to get some valid fundamental data 
upon which might be baaed the chloride volatilization 
work. Up to this time this work has been divided 
into four principal divisions: (n.) A study of the effect 
of elemental chloride on a zinc carbonate ore, (h) 
Various theoretical calculations of vapor pressure, heats 
and reactions, and various predictions as to courses of 
reaction.s and applicability of various metallic chlorides 
as chloridizing agents, (c) Direct measurement, by a 
.‘'tatic metiiod, of the vapor pre.ssure of various metallic 
chloride.s. (d) The measurement of eijuilibria in s.vs- 
tems consisting of a metallic oxide, metallic chloride, 
oxygen and chlorine. 

Zinc CondenserH 

In large-scale experiments with the distillation of 
zinc by the electric current, difficulty has been encoun¬ 
tered in the fact that condenser linings made from ordi¬ 
nary refractories break down due to carbon depesition 
around particles of iron oxide contained in the refrac¬ 
tory material. Small-scale experiments are being car¬ 
ried on at the Rolla station of the Bureau of Miqes 
using condensers lined with various iron-free refrac¬ 
tories to determine what materials arc permissible for 
this purpose. 
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Pyrex Glass as a Material for 

' Chemical Plant Construction* 

By a. E. Marshall 

fiiriHiililritf ClHmilral . I'likiiiiorc, Md. 


Boro-SUicate Glass Has Already 
Established a Unique Place for 
Itself in Chemical Industries and 
the Possibilities Are Tremen¬ 
dous—Less Than a Year Ago 
Industrial Pyrex Was Under¬ 
taken Seriously—The Progress 
Made Is Reported in This Paper 


* NVONE who lias undt!riuki‘]i CDji.struction work on 
uL cliomical plants, whether for the manufacture of 
X mineral acids or less corrosive products, will 
admit that no available material kIvcs .satisfactory 
service under all condition.s. 

Materials in tfeneral u.se have specifa ;ulvantaKe8 for 
specific work, and the chemical entfineer utilizes a num¬ 
ber of ditferent materials in one piece of construction 
in order to develop maximum durability under vary¬ 
ing conditions. Incidentally, durability i.s in many ca.ses 
synonymous with resistance to corrosion. 

Glass, becau.se of its insolubility in .acids, has always 
found uses in the chemical industry, but its limitations 
in the way of tempi’ruture r(!sistance have restricted the 
field of application. 

Limitu) Use ok Ordinary Glass in Industry 
Ordinary izlass, if desired to with.stand moderate tem¬ 
perature chailRe.s, has to be made into shapes with thin 
walls, and such shapes when thin enough to survive 
slight heat shocks are much loo thin lo stand up under 
ordinary plant iisaRe, or in many cases lo .survive roujfh 
handliiiR during erection. 

The desire lo make use of the non-corrosive proper¬ 
ties of RlasB has led lo its beiny tried out under a 
variety of plant ofieratiny conditions, but the inherent 
disadvantayes of ordinary yla.s.ses .so far outweigh the 
useful features that it is difficult lo point to successful 
applications in plant-scale work e.xcepi under special 
circumstances. 

I remember making a survey some years ago of mate¬ 
rials used in the construction of gas-conveying lines 
from hydrochloric acid pots and muflles. One plant at 
the lime of my visit w'as using l.^i-in. slip .joint gla.sa 
pipes on the pot line. Ver,\' good results were being 
obtained becau.se of the thorough cooling of the gas in 
its passage through the thin-walled pipes to the ab¬ 
sorption tower. Later inquiries indicated rather heavy 
breakage during the winter months, the cause being 
a.scribed to leakage of melted snow- through the roof and 
onto the pipes, or lo the considerable difference in tem¬ 
perature between the almo.iphere and the gas inside 
the pipes. 

There was a purel.v local reason for the use of glass 
on this line. The chemical plant adjoined a glass fac¬ 
tory, and the gla.ss pipes were thin cylinders from the 
plate glass department. 

When wire glass was introduced it seemed to offer 
decided possibilities to the chemical industry, and it 
was Ified out for various uses without any great meas¬ 
ure of success. I was very much interested in sulphuric 
acid concentrators at that time, and I substituted some 
wire glass plates for the acid-proof cover slabs on a 
cascade concentrator. The glass cracked in the course 
of a few hours and thereafter final collapse was merely 

•rai'iT prsBenlcil st the Illi'limond nieetln* of the American 
Inatitiite of Chemical Enghieera, Dec. 8. 1932. 


dependent on the time required for the acid fume to 
attack the wire reinforcement. 

Other engineers have endeavored to utilize glass in 
various ways, and where temperature resistance and 
mechanical strength have not been essential, the mate¬ 
rial has proved sati-sfactory. I have in mind, as an 
instance, the glass-packed Ga.v-Lussac and absorption 
towers introduced in England almut 1909 by Car- 
michcal. These towers, usually of .square section, are 
packed with annealed plate glass sheets, set on edge 
and spaced fairly closely. Each successive layer of 
packing is placed at right angles to the row below, 
thus giving excellent surface contact and good gas 
distribution. 

Mention has been made of attempts to use, and the 
actual use of, ordinary glass in plant construction, 
becau.se such attempts afford evidence of a desire on 
the part of the chemical industry to utilize the valuable 
non-i'tirrosive properties of glass. 

Industrial Possibilities of Pyrex Realized in 
Laboratory Ware 

With the introduction of Pyrex a.s a laboratory mate¬ 
rial and as a domestic utility in the form of baking 
w'are, the possibilities of using gla.s.s in plant construc¬ 
tion assumed a more promising outlook. Chemical 
manufacturers tried out Pyrex baking ware for small- 
scale chemical operations, drawn Pyrex tubes were used 
in Hart nitric acid condensers, and many other minor 
uses were discovered for the standard shapes which 
were being produced for the laboratory or the home. 

In December of last year the author suggested to 
the Corning Glass Works the desirability of gathering 
together these sporadic developments and investigating 
the possibilities of producing a line of Pyrex products 
designed for the use of the chemical industry. The 
field appeared promising, and a decision was reached to 
e.stablish an industrial Pyrex department, the author 
being retained as consulting engineer. 

Before entering into a de.scription of the present 
state of development, it is necessary to set forth the 
essential characteristics of Pyrex and the difference 
in its properties and ordinary glas.s. 

What Pyrex Is 

Pyrex is a low-expansion boro-silicate glass of simple 
chemical composition, containing no metals of the 
magnesia-lime-zinc group and no heavy metals. 

A comparison of the linear expansion coefficients of 
Pyrex and a number of materials is given in Table I 
and, as will be seen, Pyrex has a smaller coefficient 
than porcelain, ordinary glass or any of the usual 
metals. 

The low coefficient of expansion introduces a marked 
distinction from ordinary glass whether of the lead 
or lime-soda type. 
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TABLE I—LINEAR EXPANSION 
(PER DEO. C.) 

Pyrex glass. 

Porcelain . 

Hard glass . 

Soft glass. 

Cast Iron . 

Wrought iron . 

Portland cemt^nl . 

Coppor. . 

Brass (fl6Cu-34Jini . 

Zinc . 

Lf'flfJ . . 


)OEFFICIIfiXTS 


.0.0000032 

.0.0000086 

.0.0000077 

• o.ooooosr. 
0.0000102 
0.0000119 
0,0000120 
0000167 
.'l.OOOOlH" 

. ti.l>0007.'.s 

.0 0001)276 


The mcltiiiK point of glass is not particularly valu¬ 
able as an engineering consideration, as there is usualb 
a fairly wide range between the initial softening point 
and final melting point. In the case of Pyrex, the 
softening point is about 800 deg. C., but the material 
will soften slightly, especially under pressure, if main¬ 
tained for a long time above GOO deg. C. 

In connection with the softening point it is u.seful 
to remember that devitrification, which is a senous 
factor in the use of some materials, docs not affect 
Pyrex in its working range. 

Comparative Acid Resistance of Glasses 

Acid resistance is not usually given much thought 
in the ca.se of gla.ss, the general assumption being that 
all glasses are eiiually resistant. Rulletin 107 of the 
Bureau of Standards gives considerable data on the' 
acid-resisting qualities of Pyrex and other glasses, and 
is well worth study. Researches have also been con¬ 
ducted in the Corning laboratories on the resistance of 
Pyrex to perchloric, phosphoric, constant boiling hydro¬ 
chloric and concentrated sulphuric acids under a variety 
of conditions. 

The action of hydrochloric and sulphuric acid is very 
slight, constant boiling hydrochloric acid attacking 
Pyrex at a rate of O.OOOOOG gram iier square centimeter 
per hour. Concentrated sulphuric acid in 4 hours at 
the fuming temperature shows an attack of 0.000002 
gram per square centimeter per hour. Both figures 
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relate to initial surface attack, as after the lapse of a 
few hours a state of practical stability is reached. 

Work on the coefficient of heat transfeirence is being 
carried out at Corning, but has not been completed. 
Preliminary results on the relative efficiencies of Pyrex, 
porcelain and stoneware indicate Pyrex and porcelain 


as equal, whereas stoneware shows about one-half the 
Pyrex value. 

It can be said that while Pyrex is superficially a 
glass, its physical characteristics justify consideration 
from the engineering standpoint as a special and dis¬ 
tinct material adapted to a variety of inc^ustrial uses 
to which ordinary glass cannot be applied. 

The Development of Industrial Shapes 

Proceeding from a consideration of useful properties 
to the development of definite industrial shapes, it is 
obvious that the upper limit of size i.s a factor of great 
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importance. If the sizes had to Ih‘ restricted below 
the usual standards in other materials, then the field 
of application would abso be restricted. It was not 
practicable to pick out very large pieces and concentrate 
on them, for the reason that failure in manufacture 
might be caused by lack of dexterity in handling such 
large shapes. The history of most plant materials, 
stoneware, fused silica, high-silicon irons, etc., has been 
one of gradual enlargement of product. In the case of 
Pyrex the existing laboratory and dome.stic shapes 
could be used as a starting point and a stage selected 
which would represent useful commercial products 
without going out to sizes which would call for the in¬ 
troduction of new methods of handling. 

The starting points selected were therefore an 18-in. 
evaporating dish, a G-in. bore socket pipe 39 in. over all, 
and a cylindrical pot 12 in. in diameter by 20 in. high. 

It was expected that difficulties would develop in the 
manufacturing proce.ss; but contrary to expectations, 
production was worked out with nothing more than the 
usual minor troubles. 

With proof that manufacture was possible, it was 
then necessary to teat out the product under working 
conditions. These testa were made on single pieces in 
various plants, and following satisfactory reports, dis¬ 
tribution was started on a small scale. • 

The application of these first available shapes brought 
along a demand for other forms of Pyrex equipment, 
and as a consequence new items have been added in 
the last few months, while others are approaching the 
production stage. 

Reference is directed to the 72-liter capacity retorts, 
designed for distillation and reaction work, various 
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I'VHKx iiisii, r.v ihamktkh \nii 'im i.i'noits cai'acity 

Hize.s of pots up to 9-gal. caiiacily, ami laruo separatory 
funnelH of K-gal. capacity ft.s articles now available. 

I'yrex (flasH is also being produced in sheets M.xlH 
in., and it ia expected that nincli larger sheets can lie 
made if them is the nwessary ilcinand 

In addition to the aliove items a tlo in diameter dish 
of hh-liter capacity is about ready foi- distribution. 
12 - 111 . socket pipes will follow in a few weeks, and other 
shapes of niuivalent size, such as-a drier tray, cascade 
disties, etc., will be put in production as soon as a 
demand is assured. 

Incidi'iil.ally the u.se of I’yrex in forms developed 
especially for the chemical indusli-.', has created inter¬ 
est in tti( possibilities of e(|uipmenl made from I’yrex 
lulling. I'onden.sing erinipment made up of “.S" bends, 
pipe lines with socket or butt joints, and many similar 
inses are becoming standardized, 

A I’YIIEX DKNtTKATlN'C ToWKR 

An interesting piece of Pyrex ei|uipmenl was con¬ 
structed recently for the du Pont company. This was 
in the form of an experimental denilrating towen' (i in. 
in diameter by 8 ft. high. All parts, including dis¬ 
tributor, inli't and outlet connections, were Pyrex. It 
is understood that the tower has given satisfactory 
•service, despite rather strenuous conditions 

The use of Pyrex in actual pi.ml work lias developed 
■some interesting sidelights, not only on applications but 
on a phase of exce.ssive cost, created by a lack of stand¬ 
ardization. This point will be discussed later. 

It had btei! expected liy users that there would be 
a higher handling breakage with Pyrex dishes than 
with porcelain. Kxperience has been entirely to the 
contrary, and the rinuson aiiiiareiitly lies in the province 
of psychology. Due plaiil, winch is now completely 
cpuipiied with Pyrex disln . reports liandling break¬ 
ages as nil, and slales that the men treat the di.shes as 
gla.ss, setting them down with care and so obviating 
breakages through dropping. It has bemi the experience 
of every user of P.M'ex, irre.speci i\’e of the shape of the 
article, that transparency creates care in liandling. It 
is a mdural assumption that an opaipie object will 
with.stand .shocks and that a transparent one will not, 
.so a t^nnaparent material which is at least equal to 
stoneware and )iorcelain in mechanical .strength has a 
much better chance to survive at the hands of a work¬ 
man. Transparency has other advantages which are 
not psychological. The first and most important is that 
a transparent article cannot have blowholes or other 
hidden flaws. Even strains can be detected by the 
use of a special polariscope, this being one of the 


routine testa to which every piece of Pyrex equipment 
is subjected in the Corning factory. 

Next comes the question of cleanliness. Opaque 
eiiuipment may or may not be clean, but transparent 
equipment always supplies its own positive answer on 
this point. Finally there is the feature of controlling 
reactions through direct observation. 

Advantage of Rapid Process of Fabrication 

Another interesting feature which has been brought 
forward by users is in relation to tbe process of manu¬ 
facture. Pyrex is to a certain extent competitive with 
chemical stoneware. The process of making stoneware 
is quite lengthy, the time required being about 2 
montbs. Breakage of a special piece of stoneware, 
provided tbere is no duplicate in the plant store room 
or at the stoneware manufacturer's works, means a long 
delay in .starting up after the shut-down. Providing 
a mold exists for the piece in Pyrex, manufacture can 
be completed in 3 days as a minimum, although fac¬ 
tory conditions might necessitate a delay of a few addi¬ 
tional days on account of prior routing of work. 

Touching on the phase of excess costs of construc¬ 
tion materials, it seems very desirable to emphasize the 
lack of standardization in the chemical industry. Molds 
are costly, whether they are intended for stoneware, 
silica, Pyrex or other materials. The manufacturer of 
the equipment has to charge up bis mold cost to the 
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user, and there seems to be too great a demand for 
“specials" -which may vary only ,i in. ,,from a stock 
mold. Some concerted effort to standardize shapes 
would cheapen the products, and, of equal importance, 
would enable producers to carry repre.sentative stocks. 
A striking example of the lack of standardization is 
shown by the Corning Glass Works list of-aight glass 
molds, Continuou.s efforts have been made to keep 
down the numlrer of sizes, but the success can Ix' judged 
when it is shown that between the range of 2J in. 
diameter by i in. thickness to Six-,' in. it has been nece.s- 
sary to provide forty-one molds. 

In the case of plant equipment, a further effort is 
being made to work out shapes which will suit a variety 
of uses, and it is hoped that a full measure of co¬ 
operation will be extended by plant managers and 
engineers, through the use of stock rather than special 
molds. 
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The industrial use of Pyrex is spreading into many 
fields, and while not a strictly chemical application, 
decided interest attaches to the development by the 
research laboratories of the Corning Glass Works of 
Pyrex high-tension insulators. 

The generally accepted causes of failure of porcelain 
high-tension insulators are; (1) change in structure 
of porcelain with time and absorption of moisture; (2) 
breakage due to thermal changes; (.3) flaws in the 
porcelain body, causing dielectric and other failures; 
(4) failure due to expansion of cements used in attach¬ 
ing hardware to the insulator; (5) mechanical weak¬ 
ness. These failures may be generally classified as 
failure due to the properties of the insulator and fail¬ 
ure due to design. 

Pyrex glass seems to have ideal properties for an 
insulator, for it apparently is not subject to any of the 
intrinsic weaknesses of the porcelain insulator, It 



does not change in structure, can be inspected for any 
defects, thus assuring a unil'orm product, has a 
sufiiciently high dielectric strength, a great resistance 
to thermal changes (its thennal expansion coefficient 
being lower than that of porcelain) and in addition is 
not heated by direct solar radiation as much as porce¬ 
lain. Consequently if a Pyrex glass insulator could be 
built free from the design defects of the porcelain, 
there is no question that it would be a better insulator. 

Fig. 1 shows the construction of the Pyrex insulator. 
It is evident at a glance that this con.struetion and 
design gives a cement-free, .all-metal and glass insulator 
and that the design is one of great resi.stance to ten¬ 
sion, as the material of the insulator is largely under 
compression. 

Considerable data have been collected showing the 
relative properties of Pyrex. 

Heating of glass and porcelain insulators by .solar 
radiation shows a rise in temperature above air tem- 
|)erature for a porcelain insulator of 39..5 deg. C., and 
for a Pyrex insulator of 10.8 deg. C. This is a mean of 
ten observations in both cases. These data show the 
increase in temperature due -to solar radiation to be 
3.G6 times as much for the porcelain as it is for the 
glass. The glass is transparent and the porcelain 
absorbs the heat radiation. This proves that in service 
the glass is not subjected to anything like as severe 
heat changes as porcelain. 

In a rejmrt on dielectric strength tests made by one 


of the large manufactams of electrical equipment it 
was stated tWt unit Ko. 1 punctured at 143 Uiovolts, 
unit No. 2 punctured at 160 kilovolts, and unit No. 3 
punctured at 140 kilovolts. 

“The tests on Pyrex suspension insulators show 
quite conclusively that the material has gqod charac¬ 
teristics. The uniformity of electrical puncture is a 
distinct advantage over porcelain." 

It is evident that Pyrex glass has very good dielec¬ 
tric properties, more than ample for the service, as 
well ns being uniform. 

Tensile strength testa made by Cornell University, 


Sibley College, show: 


No. 1. 

22,600 lb. 

.No break 

No. 2. 

23.000 n>. 

.IMn broke in holding devloe 

No. 2. 

18.G00 lb.. 



J'lii hroko In hol<lin« d» 

.'vico, ri'iu'tinn broke Insulator 

No, 4. 

22.7r»0 lb. 

.yielding, no break 

No. b. 

23.800 11). .. 

.Cracked 

No. 15. 

20,600 lb. 

. . . .Click, no break 

No. 7. 

21,K0tilb. . 

.('lick, crnoktfd 

No. «. 

22.000 lb. • 

.No break 

No. 9. 

17.001) lb. 

.Click 


22,[-00 lb. 

...I'llck ajTHln, cracked 

No. 10. 

20.460 lb.. 



i>i’ II'.. 

Unikt' t>lud, tltiiiKc shatt'-ri'il l»y reaction, head 0- K. 


Since the better grade.s of porcelain insulators will 
not .stand over 10,000 lb. load a.-, a maxininm, and many 
break below that, it is evident that the gla.ss insulator 
ha.s a .strength fur .superior to anything yet developed. 
This property should’ allow foi- longer spans, and in 
many ca.ses where two .strings of porcelain are u.sed in 
parallel one of Pyre.x will lie am|)le to carry the load. 

Pyrex glas.s lias a great resistance to water absorp¬ 
tion and surface attack, and is therefore durable under 
long exposurt.s to severe almos|)berie eonditions, us for 
instance around chemical plants. 



It is probable that gla.s.s insulators will not be as 
attractive to birds and spiders for nesting sites, since 
they will not have the dark shadows that exi.st in a 
string of porcelain insulators. 

The chief advantages of the Pyrex insulator are the 
fact that, it does not absorb heat as does porcelain; 
has no cement in its construction gradually to absorb 
water and expand, ultimately fracturing the insulator; 
and has a mechanical strength that will average twice 
as high as any porcelain insulator yet on the market. 

This paper describes in sufficient detail the gresent 
status of industrial Pyrex, and carries a suggestion 
of future possibilities. It is believed that Pyrex will 
in a short time occupy a definite place along with the 
other materials used for plant construction. It is not 
a universal panacea for construction ills, but, like 
everything else in our practice, it demands thought In 
its application and care in its use. 








European Conditions as I Saw Them* 

Deplorable Policy of Feedinjt the (ierman Masses With Propaganda 
of Hatred Toward Former Enemies, Particularly the French—Salva¬ 
tion of Germany Depends on Payment of Honest Wages and Sale of 
German Products at Prices Commensurate With Their Intrinsic Value 

Hy .1. K. NFr.Ri: 


AH I now pass in review my impressions pmineil in 
f-X (iermany during my visit there during the^sum- 
■L mer of 1922, I am compelled to say that the worst 
which has befallen the German people is not the loss of 
the war, but the policy of a handful of Germans who 
keep the remainder of their countrymen practically 
in complete ignorance of what the outside world has 
learned about Germany’s doinjfs duriiijr and after tbe 
war. 

Althoutfh throughout the war, the Germans employed 
means which alienated tor them the consideration 
which is due to a civilized people, even to this day 
they know only almut their own sutferitiKs and priva- 
tion.s, and seem not to have the least idea or thought 
of what was and is Roinjf on elsewhere, .Since the 
war they havf* been led to ijeiieve that the conditiotis 
which have been impo.S(>d upon them were not imposed 
us a means to alleviate conditions caused by their acts 
durinR the war. but as a concerted plan to destroy them 
as a people. 

For this state of mind, a h;indful of Germans is 
responsible. They are the leading industrials of the 
country, who ri-cw immensely rich durintf the war, and 
after the war dreamed of masterintf the world’s 
markets. This they have done by feeding the people 
sy.stematically with hatred propatranda, at the same 
time compelling them to work for ridiculously low 
prices and .selling for e.yport German products requir¬ 
ing large amounts of manual labor at far below their 
real value. This procedure did not ha\e the effect which 
the industriuli.sts expected. Instead, it has resulted 
in Germany gradually falling in the estimation of other 
nations, and bins created a feeling of distrust which it 
may take her generations to live down, and thus regain 
her lost place in the community of nations. 

W hile I was in Germany 1 stated openl.v my impres- 
aions, as I received them, to practically all Germans 
with whom 1 came in contact, hoping by this means, 
if I were mistaken, to compel them to tell me facts 
which might lead to nullifying or modifying those im¬ 
pressions. Therefore, the judgment at which I arrived 
as to actual conditions in Germany is free from any 
personal bias. 


Pride in Germany Rekork. the War 

Germany before the war was strong and boastfully 
conscious of her strength. There was then no visible 
hatred toward an.\' toreign nation, foreigners wore 
treated with the I’onsiderution due to visitors. Her 
cities wore well patrolled and everything was minutely 
regulated according to the ‘'verboten” dogmas. Her 
railways were considered the best in the world as to 
regulaWty of trattic. She pointed to her intellectuals 
with almost as much pride as she did to her uniformed 
defenders of the Vaterland. The results of her re- 
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.searches were made public freely and served as steps 
in the advancement of human knowdedge. Her scientific 
and technical magazines and books were standard, 
sought for and studied by all who wished to attain 
recognition as savants. The degree of Doctor obtained 
ill German schools and German universities was the 
open sesame to the fraternity of the learned. The 
German students were the coming leaders and were 
aware of their importance. Her factories were busy 
and tbe workmen imbued with the spirit of the then 
real meaning of the label “Made in Germany,” which 
was the production of goods which competed honestly 
as In quality and price with those of other industrial 
couiitrie.s. Her workmen were contented and received 
wtial was considered a fair return for their labor. 
Riisincss ethics were summarized in the term “Bin 
Mann ein Wort” (a man’s word). In brief, Germany 
was a great country, but even then she was suffering 
from an illness which accompanies the exalted belief 
in .self-imi)ortance—namely, she was conceited and 
became so to such an extent as finally to consider her- 
.self as the anointed for dispensing to the re,st of the 
world the bic.s.sings of Kultur. 

The Germany of today i.s .sick with the sickness of 
hatred, Kconomic. war, wailing notes, conferences, 
blaming others are like patent medicines; the medicine 
Germany needs is just plain honesty toward her.self 
and others. 

Hale, far more than anything else, i.s now corroding 
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the German people. They have made out of it a new 
religion, "Hatredism,” if I may use this expression, 
which they worship with fervor. France conveniently 
personifies the mortal enemy of their good god Kultur, 
hence it is on France that all Germany's imprecations 
are heaped. The leaders in Germany well know that 
others, in particular England, were and are ju.st as 
mortal enemies of their type of Kultur, hut it would 
not do to use them all at the same time, as the masses 
of worshippers might then he confused as to which 
was which; hence the superficial tolerance for the 
non-French. 

The accompanying cartoon “German Distinction," by 
Louis Raemaekers, taken from the April IG, 1922, issue 
of Le Soir, Brus.sels, illustrates betler than words could 
do the idea which the Germans have of tolerance. The 
caption reads: 

England—A fter Pelcrsdorf riamborn, after Ham- 

born Gleiwitz! This must stop. 

Germany — But, my lord, whj are you offended? 

There are never any English casualtio.s. 

This refers to the occurrence when French soldiers 
were killed and wounded by the explosion of concealed 
ammunition. 

Hatred of French I.s Bred .sy.stkmaticai,ly 

The Germans have a league for the protection of the 
German Kultur (Liga zum Schutze der deutschen 
Kultur). 1 had heard something about the activities 
of this league and of its itinerant exhibition, giving 
a series of graphical .and stali.stical de.scriptions of 
what the peace treaty meant to Germany. 1 had an 
opportunity to visit this exhibition in Berlin, which was 
the forty-second city in which it was held since it was 
conceived. 

If ever there was an efficient means of arousing 
f.iiiatic hatred, this kind of exhibition can surely claim 
first prize. It was unilateral and partisan, showing 
effects only and absolutely no trace of causes. The 
walls of the halls were covered with a series of tables, 
twenty-eight of them the subject of Wilson's fourteen 
points, the others dealing with Germany’s lo.st colonies, 
lost German territory, loss of minerals and agriculture, 
payment for reparations and so on. In the main hall, 
a raving anti-French denunciator and agitator was 
addressing the audience, which looked like a congrega¬ 
tion of raptured fanatics. 

The masterful poster for this exhibition is here 
reproduced. Can there he any more suggestive picture 
resembling a hujfe antediluvian animal with a heavy 
body and a diminutive head? It is entitled “The 
Chained Genaany.” 

I am a believer in free speech, free press and the 
like. I have nothing to say against the exhibition, the 
spiaker, and the audience. The exhibition is a business 
proposition, the speaker surely a hireling and the 
audience consistdd of grown-ups, so all was what might 
be expected in any constitutional country. 

But where I am compelled to draw the line is that 
in the morning preceding the day on which I visited 
the exhibition I saw a large group of girls about 14 
years of age, accompanied by their teachers, waiting 
on the street and in the yard of 34 Wilhelmstrasse for 
the doors to open. I learned afterward that the fore¬ 
noons were reserved for school children and their 
teachers. It is criminal to poison the minds of children 
with such exhibitions as these, especially when the 
parents of these children are exploited to the extent 


that they receive only the very roinimum-for-existence 
wages, at the time of which I write on the average 
of about $2 per week. Would it not be far healthier for 
all concerned that instead of such exhibitions there 
should be in the German press honest accounts as to 
what really becomes of German work? Al*o, why it is 
possible that a workman receives only about f2 per 
week, when the intrinsic value of the product of his 
work is even more than before the war, when he received 
at least ?G per week. This is the condition which is the 
very cause of Germany’s present plight. 

Meeting a Locksmith in the Tiergabten 

This steady feeding of hate, which is so very con- 
■spicuous in every place which I visited in Germany, 
has embittered even the minds of their scientists. 
During a convcr.sation with B., a leader in metal¬ 
lography, he u.sed a language of hatred strikingly sim¬ 
ilar to that which I heard from S., a plain locksmith in 
a tent iij the Berlin Tiergarten. 

The meeting with B. was at my request, but that 
with S. was accidental and deserves to lie related more 
in detail. It was on a Sunday afternoon. After a long 
promenade in the Tiergarten, 1 entered a tent show, paid 
the entrance fee, G.20 marks (about 2 cents), sat down 
at a table and ordered black coffee. A few moments 
later a couple took their places at the same table, and 
also ordered coffee. When this was brought, the man 



looked in disgust at the small pots of coffee and cups 
the size of demi-demi-ta.s8e, if I may use that expres¬ 
sion. He evidently expected to receive the large cups 
of coffee that I well remember in such places in the 
years gone by, especially since while waiting for the 
coffee the couple had taken out the sandwiches which 
they hud brought with them for their lunch. When he 
learned that the price was 12 marks (about 4 cents) 
per pot, he started to argue with the waiter that it 
was ton dear, and on learning that the price of beer 
was 7 marks, ordered the waitei' to take the coffee back 
and bring them two glasses of beer instead. 

This gave me opportunity to start a conversation 
which lusted about two hours and a half. I learned that 
he was a lock.smith, earning GOO marks a week (about 
$2). The entrance fee to the tent (G.20 marks each 
for himself and wife) plus the 12 marks foi* coffee, 
making a total of, say, 11 cents, was too much for them, 
as with this sum they could have purchased meat and 
bread for a good dinner. It furnished the pretext for 
a series of imprecations against the French and why an 
honest German workingman cannot afford even once in 
a while an enjoyable outing on a May day Sunday 
afternoon. The burden of his song was that the French 
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are the masters of Germany and squeeze out of her 
every drop of the proceeds of her work, etc. Needless 
to say, he believed that it was so. 

Cannot the German intellectual.^ sec that the ever- 
exaggerated accusations again.st the French and others 
are driving'the German masse.s to the fixed idea of a 
savage crazed with hatred? Can they not think of 
what might happen if these men were at la.st to learn 
that their work has served in reality to enrich a few 
Germans and to alienate the good will of the rest of the 
world, because of the very abnormal low .selling prices 
of the products of their work? 

It will not Ix" long before tlie German masses will 
learn that huge sums are being placed by German indus¬ 
trials in foreign countries and I hat the payments 
already made for reparations are a small proportion only 
of the German annual productive wealth. 

I may cite here the following which was printed in 
Le Matin of Paris, under The heading “Stinnes offers 
to Jugoslavia a Loan of $100,000,00(1;” 

Belgrad, H May, 1922--.N»™s/i of Hclyrad, the gov¬ 
ernmental m'gan, announces that a llnanriul eon.sortium, 
behind which is the famous Ilupn Stinnes, has lately 
offered (o the .lugo.slaviiin Governnieiil a loan of IflOO.- 
001),000 for the consti'iiction of new railways from file 
interior of the eoinitry to the Aibiatir [loifs. 

What Germany needs niiw' more than ever is not to 
hear hate, read bate Jind think hale, but to have her 
workingmen get wages cominensurale with the true 
value of their work and sell her iiroducts at honest 
]>rices. 

Other articten hy Mr. Nirini on liih .sw/hjVcf inll he 
inihlinhed in .s'ah.scqacnf isriiex. 

Legal Notes 

I!y Wki.linoton Gostin 

Where Combination of Old Elements Is Patentable 

The Circuit Court of Appeals of the United States at 
St. Louis has affirmed the judgment of the District 
Court in a suit brought by the l.aeleiie tlhristy Clay 
Products Co. against the City of St. Louis and has 
denied a rehearing on the matter. (2K0 Federal, Off.) 

SuspENDFJ) Arch CoN-smaicTioN Antich'atkd 

Suit was brought by the Laclede tOirisly Clay Prod¬ 
ucts Co. against the city for infringement of a patent, 
known as the Girtanno' patent. No. ttSti,-!,').'), claims 1 
to ff. This patent eovei'S claims foi- a furnace arch 
having parallel I-beams on which are brackets from 
which tile are suspemhal by a tongue and groove ar¬ 
rangement. The court found there was not only antici¬ 
pation by prior patent i.ssued to Stimniel, No. 944 200, 
and to Green and Gent, No. (i7(i,(iOG, and to Poppen- 
liusen. No, 78ff,lff2. in the usi* of more than one trans¬ 
verse support; but also the ipiestiou whether two (or 
more) J-btuims for girders of other form) should be 
used as called for in the three patents rather than one 
•8 culled for in Girtamer’s iir.st patent. No. 910,809, 
was a question answered by mechanical sugge.stion when 
it is desired to make the arch longer. Again, the court 
said there was nothing new in the patent in suit, for 
Girtaraer’s first patent ha.s the grooved tile fitting into 
lateral extensions of pendent portions of the brackets. 


Voi. 28, No. i 

Even this point is identical with Green and Gent’s 
patent. 

Use of Several Parts Instead of One to Produce 
Same Result Not Invention 

It was contended that Girtamer’s first patent called 
for one tran.sversc I-beam which supported integral 
lirackets extending rearward and forward over the 
length of the arch, while the .structure disclosed in his 
second patent, which calls for two I-beams spaced apart, 
with brackets in three separate pieces, one extending 
forward from the front I-beam, one extending rearward 
from the rear I-beara, and one between the two, demon¬ 
strate inventive genius in devising a means of lengthen¬ 
ing the arch. But a plurality of transverse supports 
was di.sclosed in prior patents, and Girtamer lengthened 
the arch in the .same way by using two beams instead 
of one. The court says that was anticipated if patent- 
able, though it thought this was w'holly within mechani¬ 
cal suggestion. 

“Ordinarily, the making of two or more parts out 
of a thing that had before been u.sed in one part, and 
using the .separate parts to serve the purpose that had 
been .servisl before the division is not invention,” says 
the court. 

When Combination of Oi.n Elements Is 
Patentable 

"llowevei-, where a discovery emliodies co-acting ele- 
tneiits,.although they he old, yet, if when brought to¬ 
gether in a way not theretofore known, they produce by 
tlieir iiileraction a new and useful result, the combina- 
timi i.s patentable. (Regent Mfg. Co. vs. Penn. Elec. 
Mfg. Co., ,')? C. C. A., 334); and if one of the elements 
in the combination he removed or changed so that their 
interaction is then in another way (in obedience to a dif¬ 
ferent co-operative law), there is neverthcle.ss inven¬ 
tion, although the .same result is attained, for in that 
case a different idea of mean.s expresses the discovery, 
and the new i.s not an equivalent of the old.” 

But it further says that whether the change or re¬ 
arrangement of those elements has, in their co-action, 
produced the old result in a different way is always 
a question of fact in any particular case. In the case 
at bar the court failed to find that the change pro¬ 
duced the old result in any different manner. The three 
elements in combination, whether the brackets be in¬ 
tegral or in three parts, were utilized for the same 
purpo.se, and perform the same functions in the same 
way and jiroduce the same result for which they were 
used in other prior patents. 


Fatigue Resistance of Dirty Metal 

During tile war a series of fifty steels was made by 
H. W. Gillett of the Bureau of Mines having the rarer 
metals as principal alloying elements. The.se steels are 
now being tested for endurance to repeated bending, 
e.siMicially in the hardened condition. It was found that 
noii-melallic inclusions have a very detrimental effect on 
such specimens, and an independent investigation on 
this subject is being planned. The effect on repeated 
bending tests, of various amounts of lead in wrought 
brass, and of various amounts of copper oxide in copper 
is to be studied. This particular phase of the problem 
was brought up by W. R. Webster, of the Bridgeport 
Brass Co., as being of importance in Itself as well aa in 
its bearing on the general problem. 




81, 1923 


CHEmCAli AMD ItBTAIiLUIOtCAL KM0INE8UNG 


Book Reviews 


8AMPI.INa AND ANAI,ri«8 OF CoAL, CoKJf 
AND Btphoducts. Mothtxls of the Chem- 
lau of the United Slntes Steel Corpora¬ 
tion, serontl edition. Pllbll»he<i by the 
Carnegie Steel Co., liurenu of Instruetlon, 
IdlUburgh. 184 page*. Indudlng many 
llluatrutlone. I’rlee, JS (eaeh with order) 
While this book now appears as a 
second edition, it is virtually a new 
work, for the old material has been re¬ 
written and revised and many nev. 
methods amd tests not covered in the 
former edition are included in the new. 
In fact the new book is more than 
double the size of the first edition. The 
scope and purpose of the work are 
splendidly given in the preface to this 
new edition, as follows: 

“The first edition of Methods (or the 
Sampling and Analysis of tkial. Coke 
and Byproducts has served very use¬ 
fully the purpose for which it was in¬ 
tended. However, the rapid gowth of 
the byproduct coke industry in this 
country during the comparatively brief 
interval since the preparation of the 
original pamphlet has brought about 
many changes in byproduct laboratory 
practice. This consideration led to a 
decision to rewrite th(> text, so that the 
methods described therein could bo 
brought up to date. Accordingly, a 
committee composed of chi<'f chemisl.s 
from the largest coal and coke lab¬ 
oratories of the various constituent 
companies of the United Stales Steel 
Corporation was appointed to co-operate 
in carrying out the work to that end. 

“In addition to revising the pamphlet 
so as to describe the moat recent 
methods employed in coal and byproduct 
laboratories, it has been deemed advis¬ 
able to add several new features, among 
the most important of which are phys¬ 
ical testa on coal and coke, the fusihility 
of ash, and methods for determining 
sulphur according to the way it exi.sU 
in coal.” 

Very frequently industrial plants find 
it difficult to determine what methods 
should be used in the laboratory in order 
to get the moat significant commercial 
results. In the field of coal and coke 
this has not been as widely true as in 
some other in(Justries, for there have 
been standard methods for many of the 
determinations commonly used, fixed by 
joint action of the American Chemical 
Society and the American Society for 
Testing Materials. Nevertheless it is 
of great interest‘to have clearly set 
forth the methods employed in a large 
group of laboratories such as those of 
the Steel Corporation. This work will, 
therefore, be widely appreciated even by 
those whose needs are generally met by 
these standard procedures fixed by 
societies’ committee action and in many 
cases this work will fill the many gaps 
still remaining in these standard pro¬ 
cedures. 

The work should be widely useful in 
coke-oven plants and in gas works. In 
fact it promises to be quite as valuable 


to the gas-works chemist as any other 
volume, for the methods are given in' a 
clean-cut, understandable style that 
leaves little opportunity for misunder¬ 
standing by the analyst. In this re¬ 
spect the work is worthy of particular 
commendation, so many of the earlier 
tests have inextricably mixed discussion 
of theory, statement of laboratory pro¬ 
cedure and incidental comment on inter¬ 
pretation of results. The present 
volume avoids this complication very 
happily. It is just exactly what it pur¬ 
ports to be, a .set of fixed and definite 
instructions for the laboratory man to 
follow unincumbered by extraneous dis¬ 
cussion which more often than not 
leads to confusion. 

In the teaching of chemical engineer¬ 
ing, especially for courses in gas and 
fuel analysis, this work should also be 
widely useful. Teachers will do well to 
include in their course of instruction a 
clear understanding of such methods as 
are given, for the student upon gradu¬ 
ation will be better able to use the 
results of a laboratory test if he has 
had clearly brought to his attention the 
difference in significance between these 
tried and proved methods, used with 
success on a large scale, and the hetero¬ 
geneous mass of test procedures that 
accumulate in our literature as the 
“half-baked” product of small laborato¬ 
ries that laijc the vision and commercial 
experience to get the be.st results. 

R. S. McBride. 


Synopsis of Recent 
Chemicalfi Metallurgical Literature 

---- 


Citric Acid and Citrate of Lime 

The Department of Agriculture in 
its Circular 2112 entitled “By-Products 
From Citrus Fruits” by E. M. Chace, 
gives the following recommended 
methods for making citrate of lime and 
citric acid. In this circular it is also 
suggested that those interested may be 
able to get additional information from 
the Laboratory of Fruit and Vegetable 
Chemistry, 148 South Anderson Street, 
Los Angeles, Calif. 

CiTBATB OF Lime 

Boil the juice expressed from lemons 
or limes with large-grained infusorial 
earth, in the proportion of from 6 to 
10 pounds of the earth to 100 gallons 
of juice. Separate the infusorial earth 
and coagulated material from the juice 
by filtration, bring the juice to boiling 
again, and neutralize it with ordinary 
lime or very pure ground limestone. 
Filter the precipitate calcium citrate, 
and wash it once or twice with boiling 
water. If citrate of lime is the end 
product desired, filter it, dry it thor¬ 
oughly, and pack in waterproof pack¬ 
ages. 

Citric Acid 


If citric acid is the end product de¬ 
sired, thoroughly mix the caicium 
citrate with water, in the proportion 
of 1 to 10 parts, and add an equivalent 
part of snlpharie acid. Separate the 


calcium sulphate from the dilute citric 
acid solution by filtration. Evaporate 
the filtrate in vacuo, and allow it to 
crystallize. Redissolve the first crys¬ 
tals, which usually are not of commer¬ 
cial grade, filter them through bone- 
black, and recrystallize, hfcther liquors 
may be returned to be worked over 
again with a frc.sh batch of ju'ce, or 
they can be repurified by recrystalliza- 
tion. 

The main problem in the manufacture 
of citric acid is to secure a satisfactory 
container for evaporating the dilute 
citric acid solution. Wood is the moat 
satisfactory material wherever it can 
be used. Enamel lined vacuum pans 
or pans constructed of Monel metal are 
most favored by those who are manu¬ 
facturing citric acid on a large scale. 

• ■ 

Treatment of Rock-Drill Steel 

Messrs. Foley, Clayton and Bumholz 
will pre.sent a “Review of Present 
Status of Drill Steel Breakage and 
Heat-Treatment” to the American In¬ 
stitute of Mining and Metallurgical 
Engineers in February. From an in¬ 
spection of operations at sixty mines in 
the Western states, it was found that 
six had once had pyrometers on their 
heating furnace.s, but five had dis¬ 
carded them. The trouble appeared to 
be due to small furnaces. In order to 
get out more drill bits, they were either 
withdrawn before attaining furnace 
temperature, or the furnace was 
greatly overheated. In any case, the 
pyrometer was u.seless. Sometimes Le 
Chatelier optical pyrometers were used 
to sight ujinn the hot tip as it rested on 
the edge of the quenching tank. Under 
these circumstances, the reading may 
be within 100 deg, of correct. Magnets 
are extensively used. A badly over¬ 
heated bit—where the heat creeps back 
along the shank-will ordinarily be 
placed under a faucet to cool before 
quenching the top. The operator evi¬ 
dently knows that steel should not be 
quenched from too high a temperature, 
but docs not know that an overheated 
.steel is damaged beyond cure by mere 
heat-treatment. 

Furnace atmospheres are always 
oxidizing; bits are usually quenched 
cold in water and not drawn. Under 
such circumstances the first few 
blows mushroom the soft cutting edge 
of a decarbonized bit—if the carbon re¬ 
mains, the very brittle edge is spalled 
against the hard rock. Either of these 
tools has about the same life—they 
work continually in a dulled state. 
There are so few parallels of this prac¬ 
tice of using quenched high-carbon 
steels to resist impact that one can 
only speculate upon the advantages to 
be gained by giving the steel a correct 
microstructurc, * 

In ten of the mines visited the drills 
were quenched from the hammer. Thus 
the finishing temperature varied, also 
the end strokes given by the emith are 
always quite light, (^nsequently the 
drills would be expect^ to have quite 
variable but in general quite large 
grain size. Even when the steel was 
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ri'heattd for hardening, it was heated 
not nearly as far back as it was in 
the forging heat. In quenching, only 
j to I in. of the end is immersed in the 
water; apparently the heat back of the 
end is relied upon to creep forward and 
give the necessary draw. 

Variable as is this practice, it i.s 
constancy itself compared with the 
heat-treatment of the shank end. The 
re.sult is a shank having a Brinell hard 
ness anywhere from 2H0 to 700. That 
end of the rod should lie hard CTiough 
to resist mushrooming, and yet not 
hard enough to chip itself or the ham¬ 
mer piston. Apparently anything fioiii 
2r)0 to 700 Brinell satisfies the.se re 
(luirements, because little or no euni- 
plaint is heard about breakages there 

Lignite Chars 

A m*w member of the fuel family in 
Germany haa been jfiven the name 
“g;rudekcks/' which meanM “embers 
coke.’' For some time in the Dniteii 
Stat(*s we have been huntin^r for a 
Huitoble name for the material that n- 
mains after subjectinsj lignite to a 
heatinjc proeesa in order to drive off 
most of the moisture and volatile mat¬ 
ter. 0. P. Hood, chief mechanical en¬ 
gineer for the Hureau of Mines, tla- 
author of an article on ^rudekoks in a 
recent issue of Coat Afjc, su^^^reHtH that 
the term “li^niite char” mijrht be taken 
as the American equivalent of the (let 
man product. 

In order to improve lignite at. a 
fuel, it is desirahle that u large pro¬ 
portion of its water, from 25 to 40 per 
cent, be driven off in order to concen 
traie the fuel values sufiicient to war¬ 
rant transportation and to make a 
stable product. With the water re- 
nioved, th<*re remain the ash and about 
equal parts of volatile matter and fixed 
carbon. The volatile matter may be 
more valuable as a source of by 
products than as a raw fuel, and als<. 
if partly ronmved the resulting char 
i.s mechanically stronger. This ma¬ 
terial, here ealied lignite char, is very 
similar in compo.sition to a Pennsyl¬ 
vania senn-unthracito, but physically it 
is ijuite different. In expelling the 
moisture from lignite the material 
breaks up into very .small pieces. 

The material is gray black; it is 
clean to handle and does not deterioiat<' 
in heating value on exposure. 

In central Germany the brown coal 
deposits contain a similar material 
which when .subjected to low-tempera¬ 
ture distillation yields a high per¬ 
centage of tar. It appears in the brown 
coal bed as lighter colored layers, 
which are mined separately from the 
darker material. Thl.s liglitci colored 
brown coal is subjected to low-tem^eru- 
turc distillation in a circular kdh of 
simple construction, the resulting char 
being considered as a byproduct, since 
the main objective in this process i.s the 
paraffine contained in the tar. 

No attempt has been made in Ger¬ 
many to briquet this material, since 
the German.s have found an acceptable 
way of burning the fine char direct 
without further processing. 



Recent 

Chemical 6^ Metallurgical Patents 


American Patents Issued Jan. 16,1923 


7*1h' follow iuK iiuiobt-r.'i Jiavt- bftcn 
from llu; latfHt ovaibiblf i.s.muc of 
tlio Official Oasf’ttf: of Ibe (’nitcd StAtes 
I’ali’Mt bfcau.Hf aiipcar to 

have pfCtirii'ot IntcrcHl for ('hfvi i( M(t. 
H iulcrw They will bo stialieil lator by 
,f Mrt’s .stuff and those which, In 


1 <1 ll'.OIt 1 - Oil Hur'iilnj; l''uni:i<’<' G 
o Aiinni.s, ('nliforiiin, 

('homlral l-'ircproof Paint, 
i’f.trr Oo.st<iliou.‘< 0 , Hi< liMiond. 

1.1 tl!,HMl - Kbs'trU'iil i'n < ipitatioii of 
I' jHii li‘A h'roin Ohnch W A Slieek ; as- 
sniiirti to Iiifcrnatlonal J’n-cjpllallon Co. 
of .Anm'b'.s. Tiillf 

l,'i42,;b)J-'-Apparaliis for Tr'-ating 
MrUt'iial A K Sponcer .'iiid tV J. 
Plows, Cb’Veland. 

I,4'l-,;il7- itocov’ury of i■on.^tituentB 
of U’a.sfr IJquor. C. T Whitlior; aa- 
slf^riod to Hoyal Baking I’owiln <’o 

1,1--i’reparo tloa of J>i> iliaiiu- 
lai- '’alciiitii .Acid J’ho.spli;if' <' T 
Whittier: a.N’.sipnod to Royal Baking 

j’o\\(i<‘l (’o 

- f'oinjifo.s.sor K WiNon : 
a.'^.sijiMi'd to Wilson Eng. Co.. St Louis. 

1 i-12,330 -Cooling and Koft a.;, t .at mg 
Solution N A, 'DuBois. Ma,«saojiuaelt8, 

1.1 - Albuniiiuiu.w Ani¬ 
mal Wa.sto, elo i' Hilib ill andl Gei- 
niiiny , a^.signod to Ciicrnifal'Foundatlon 

1,'i 12.381! (ilj/coi.v, G () riiiaiic and 
(’ () Voung, PlttHbiirKli. to 

I'aihon Carbide 

1.442.400- Anljydrite as Source of Sub- 
-•staricf VVlilcfi Sets In I’ri .m ii. •• of Wntci 
It lli‘nnlck<‘: a.s.slgm'd fo Knlworke 
Saizdi riirtli \ G 


our judgment, are rno.st worthy will be 
publiaht'd in abstract It is recognized 
that we cannot alwa\.s anticipate our 
rc«d4T»' inleicstbi and accordingly thks 
advance list Is published for the benefit 
of thoijc wlio may rad cam- to await our 
Judgnn'iil and synopsi.s. 


1.442.41.8 ■-Refractory. Z Ollson : 
part a8.Hignc(] to A R Oppenheim. 

1,142.411—Bringing Gusc.s Into Con¬ 
tact With Biquld.s W, H Hose. .Terfloy 
City. 

1,442,420—Reactive Composition. L. 
H. Back'land, assigned to Raekelitc 
(Nirporution, 

1,442,1X0- Production of Fine Pow¬ 
ders. W. K. 1/wls; assigned to Good¬ 
year Tire ^ Rubber (^o., Akron 

1.442,4}ll—.Metbod of Chlorination. J. 
B. Marvin. Saranac Lake, N. Y. 

l,442,4!fl TrcJitrncnl of Tdijuid Wa.st<- 
Containing Combined Carbon ,1. E 
Plimstc/id , assigned to J(>ssup & Moore 
T'aper ('o. Pliiladelplii.'i. 

l,442,r)20 — ’PurlficHl Ion Isopropyl 
Ether. If E. Buc; as.signcd to Stand- 
ar<i Development Co of Delaware 

1.442,019—Tia aling .\ii A It l.nmb, 
Washington, D <' 

1.442.021 -T’loducts Made Willi Pellu- 
loae Derivative.s I, G Rleliardson , as- 
.signed to American Cellulose & <'h<'nileal 
Manufaetni lug Co . I.td,. Mew York City 
1.412,713—thoce.Ms for Making I’henyl 
Glycerine C J Strosaeker, assigned 
to l)ow ('henii<'al t'o.. Midland, Mieh 

1.442.77.3.Ciy.stalllne Product. H A 

Richmond and K Maeftonald: as-signed 
to (4eneial Abrasive Co, Mlagara Falls 


Cnnipletc specification.^ of aii\ fniled ting 1 Oe, to the (’oiiirnl.ssioner of i’.Atents, 
SlatoN p,Mtent may be olUained i)> irmit- WaHbliigti'n, D F ^ 


FAtraction of Vanadium, Franium 
and Radium From Certain Ores—W. 

K. Blcecker, of Boulder, Colo., hns as¬ 
signed to the Tungsten Produets Co., 
of Boulder, Colo., the following patent. 
It liH.s to do with the .separation of 
vanadium, radium, uranium and other 
compounds from various ores. The 
jirocess con.sists first of grinding up the 
ore to about 20 mesh, adding 50 per 
cent its weight of sodium carbonate and 
treating the paste so formed in an 
autoclave at about 90 lb. pressure at 
150 deg. C, temperature. The roault- 
ing liquor.H contain the sulphate ob¬ 
tained by the decomposition of barium 
and radium sulphate, as well as 
uranium and vanadium compounds. 
These are at once filtered off and 
evaporated in some suitable manner. 
The barium-radium compounds are 
separated bv means of hydrochloric 
acid. (1.488[3r)7. Dec. 12, 1922.) 

Separation of Chloracetonea—When 
isopropyl ^ilcohol is chlorinated at a tem¬ 
perature of about 65 deg. C., the liquid 
products of the reaction separate into 
two layers: a heavy lower layer con¬ 
taining chiefly chlorinated acetones and 
a supernatant layer containing chlo¬ 
rinated acetones in solution. The chlo¬ 
rinated products consist of dichlorace- 
tone (asymmetric), trichloracetone 
(such as 1.3.3), tetrachloracetone 
(symmetric), and pentachloracetone. It 


has been found that the components of 
such a mixture can be separated by eX' 
trading the mixture with water, there¬ 
by forming an aqueous solution princi¬ 
pally of the tri- and tetra-chloracetones, 
.separating the aqueous solution from 
the residue, “salting out” the chlorace- 
tones from the solution, fractionating 
the separated chloracetones, extracting 
the residue above mentioned with an 
aqueou.s solution of NaHSO., thereby 
dissolving the dichloracetcne and, 
finally, decomposing the solution of 
dichloracetone to remove this compound 
from the mixture. (1,436,950. Hyym 
E. Buc, assignor, by mesne assign¬ 
ments, to the Standard Development 
Co. of New York. Nov. 28, 1922.) 

Guanidine Nitrate—Tenney L. Davis, 
of Sommerville, Mass., has been granted 
a patent on a process for the prepara¬ 
tion of guanidine nitrate from dicyandi- 
amide, which he claims will give prac¬ 
tically double the yield of the present 
process, involving the intermediate 
formation of guanylurea. Dicyandl- 
amide and ammonium nitrate, in such 
proportion.^ that there are present two 
molecules of ammonium nitrate for each 
molecule of dicyandiamide, are heated to 
160 deg. C. in an autoclave for two to 
six hours. The dicyandiamide fir.st com¬ 
bines with one molecule of ammonium 
nitrate to form biguanide nitrate, and 
upon further heiiting at a proper tern- 
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perature, the biguanide nitrate combiner is covered by patent granted to Edooard 
with the other molecule of ammonium Paul Sisley of Lyon, France, assigned 
nitrate to form two molecules of guani- to Soci^t^ Chimique des Ualnes du 


dine nitrate. (1,440,063. Dec. 26,1922.) 

Perchlorate Explosives — Numerous 
attempts have been made to produce an 
explosive more powerful than or equal¬ 
ly as powerful a.s dynamite, yet pos¬ 
sessing superior qualities with respect 
to stability, economy, resi.stance to 
freezing or physiological effect—nitro¬ 
glycerine headache. Among the pro¬ 
posed substitutes for nitroglycerine dy¬ 
namite may be mentioned the mixtures 
of chlorates, sodium or potassium, with 
resins, gums and nitro-aromatic com¬ 
pounds and mixtures of inorganic ni¬ 
trates with resins or nitro-aromatic 
compounds. In general, however, the 
substitutes have not met with favor 
because of the low initial sen.sitiveness 
and of the tendency of the powder to 
become hard. Rus.sell M. Cook, of Ta- 
rnaqua. Pa., has patented an explosive 
which he claims combines the desirable 
properties of perchlorate explosives and 
nitroglycerine dynamite, yet elimi¬ 
nates the undesirable properties of 
both. A number of formulas are given 
in the put^mt disclosure. One example 
consists of 30 per cent ammonium per¬ 
chlorate, 7 per cent manganese dioxide, 
36 per cent sodium nitrate, 24 per cent 
TNT, 2 per cent nitroglycerine and te- 
tninitro diglycerine, and 1 per cent 
chalk. 

The purpose of the explosive liquid 
organic nitrate is to raise the propaga¬ 
tion .sensitiveness of the perchlorate ex¬ 
plosives, so that they compare more 
favorably in this re.spect with dynamite, 
and can be successfully used in special 
cases ill which at present only the more 
sensitive nitroglycerine dynamite can 
be applied. The patentee claims that 
the sensitiveness of the explosive com¬ 
pound is not affected by age. Patent 
1.440,768, by the same patentee, covers 
the use of sodium or potassium per¬ 
chlorate instead of the ammonium salt. 
'1.440,7f>7. Jan 2. 1923.) 

Iodine Compound—Rez.so Benko, of 
Budapest. Hungary, has taken out a 
patent on a substance which he as¬ 
sumes to be gelatine-hexamethylene- 
Li‘tramine-di-iodine for which he claims 
some novel properlies. It is said that a 
solution of the compound is consider¬ 
ably less poison<ws than iodine and will, 
on being introduced into the body by 
injection, deposit almost its total con¬ 
tent of iodine. The substance is made 
by heating a solution of an albuminoid 
or a neutralized product of decomposi¬ 
tion of an alubuminoid, such as gela- 
tose, with hexaniethylene-tetramine-di- 
iodine, filtering the solution and evapo¬ 
rating to dryness in a vacuum. The 
compound is said to be readily soluble 
in water and in glycerine, with a slight¬ 
ly yellow color, forming a yellow pre¬ 
cipitate with silver nitrate and giving 
free iodine with acids. (1,440,813. Jan. 
2, 1923.) 

Dyeing Cellulose Acetate—The use of 
trieodinm phosphate for the treatment 
of cellulose acetate artificial silk to 
render it permeable to dyeing solutions 


Rhone of Paris. In an example the 
artificial silk is slowly agitated for 
three-quarters of an hour to one hour 
in a bath containing 23 grams of crys¬ 
tallized dibasic phosphate of sodium 
and 5 cc. of caustic soda solution 36 
deg. B6. The bath is maintained be¬ 
tween 60 and 70 deg. C. during the 
whole operation. The silk is then thor- 
<mghly washed and dried, the loss of 
weight being 6 per cent. A process 
can be applied to pure cellulose acetate 
fabrics or to mixed fabrics, such as cel¬ 
lulose acetate silks and natural silk.s, 
or cellulose acetate silk and wool. 
(1,440,501. Jan. 2, 1923.) 

British Patents 

V'or coiuplctr Iftrjjtion.v of any Hiltinli 
apply to 111*' .Supt’rlnti*n(i**rit, Ilrltlsli 
Ofm *-. Souflianipt'Ui HuIMIuk^. Clmn- 
* *-i y London. England 

Cyanamide -- In the production of 
solutions of free cyanamide by grad¬ 
ually adding calcium cyanamide to a 
Circulating body of water or cyanamide 
.solution into which carbon dioxide is 
admitted, the process is carried out in 
.such a way that the quantity of liquid 
between the points where the calcium 
cyanamide ajid carbon dioxide rc.spe<*- 
lively are supplied is constant and small 
compared with the total quantity of 
liquid, notwithstanding the increase in 
bulk owing to the addition of the cal¬ 
cium cyanamide. The result is that each 



addition of calcium cyanamide is only 
a short time in the liquid before reach 
ing the carbonic acid, and only a Bmall 
proportion of the liquid Is alkaline. Cal¬ 
cium cyanamide is fed from a hopper 2 
by a valve 3 into a small tank 1, from 
which the liquor passes to a pumping 
device 5 containing a centrifugal wing 
wheel 11 and mixing vanes 12. Car¬ 
bonic acid iff supplied by a pump 13 and 
is mixed with the liquid in the appara¬ 
tus 6. The liquor then passes through 
a pipe 6 to a cooler 7 if necessary, and 
thence by a pipe 8 to a large tenk 9, 
which is capable of accommodating the 


increase in the bulk of the circulating 
liquor. From the tank 9 the liquor is 
passed by a valve 15 and pipe 10 to 
the tank 1. The pipe 8 is preferably 
tangential to the tank 9 so as to 
facilitate the escape of gaff,avhich is led 
off by a pipe 14. The finished solution 
1 .^ withdrawn at 16. (Br. Pat. 186,020. 
Wargons Aktiebolag and J. H, Lidholm, 
Wurgon, Sweden. Nov. 8, 1922.) 

Distillation and Evaporation—In ap¬ 
paratus for evaporating and distilling 
liquids in which the liquid passes up¬ 
ward througli the tubes of a calandria 
u to a vapor-separating chamber b, a 
part of the concentrated liquid flows 
from the chamber h by a pipe h to & 
tank d, and the other portion of the 
concentrated licjuid is returned by a 
pipe i to the base of the calandria to¬ 
gether with fresh licjuid from a Unk c 



and pipe e. Part of the vapor evolved 
in the lO amber h may be forced by an 
injector, fan or pump into the space 
.surrounding the tubes of the calandria 
to serve as heating agent. The ap¬ 
paratus may be used under pressure or 
vacuum and ns an clement of a mul¬ 
tiple-effect apparatus. In a modified 
form of apparatus, the end boxes of the 
calandria are divided by partitions to 
give the liquid a longer travel, and the 
fresh liquid is preheated by heat ex¬ 
change with the concentrated liquor 
and also w’ith the condensate from the 
calandria, which may also be used to 
wash out the tuW.s of the calandria. 
The apparatus may be used for the re¬ 
covery of benzene from oils and greases. 
(Br. Pat. 185,873. J. L. Ferguson, 
Glasgow. Nov. 8, 1922.) 

Coke -In the production of smokeless 
fuel and coke, a blend is made of two 
coals or of coal and coke, semi-coke or 
ore BO that the resinic content of the 
blend is not les.s than 5 per cent but 
preferably not less than 8 per cent of 
the weight of the blend. This blend is 
heated to a temperature not exceeding 
500 cleg. C. or to a temperature of from 
50 to 100 deg. C. above the minimum 
temperature at which the resinic mat¬ 
ter is dc.stroyed. To increase the con¬ 
traction of the blend, the volatiles 
evolved between 350 and 400 deg. C. 
should be below 7.5 per cent. Blended 
coals may be treated as described in 
.specification 175,888—^that is, first pre¬ 
heated and then heated to ^0 deg. C. 
and the product subsequently carbonized 
at 900 to 1,000 deg. C. The products 
of the process described in specification 
164,104 may form part of the blend. 
(Br. Pat. 186,085. S. R. Illingworth, 
Brynfedwen, Radyr, Glamorgan, Nov. 
16, 1922.) 
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Technical News of the Week 

" Current Events in the Chemical, Metallurgical and Allied Industrial Fields _ _ 

Legislative Developments—Activities of Government Bureaus, Technical Societies anti Trade ssociations 


Arsenic Report Regarded as Too Optimistic 

Consideration of Findings of Department of Agriculture Arouses Feeiing 
That Government's Expert Is Prejudiced—Federal 
Trade Commission to Investigate 


S TUDY of the arsenic report suh- 
mitted to the Senate on'Jiin. IK by 
the Secretary of Agriculture le:i<ls 
many chemical apecialists to lielieve 
that the findings are more ojitimistic 
than the situation warrants. The gem 
eral reaction, and this is supported 
letters reaching member.s of Uongress 
from persons acquainted with the sit¬ 
uation, seems to he that the niiun. ob¬ 
ject of the report was to depress thi' 
price of calcium arsenate, or at least 
check possihle advances. It is pointed 
out that this would !«■ the natural at 
titude on the part of B. 11. Uoail, who 
undoubtedly is responsible for the iiriii- 
cipal economic deduction.s in the report. 
Mr. Goad is in charge of the laboratory 
which the Department of Agriculture 
maintains at Tallulah, La. This labora 
tory was located in the heart of the 
cotton belt tor the specific purpo.se of 
studying methods of boll weevil con¬ 
trol. It was there that the adaptability 
of calcium arsenaU* to that purpose 
was demonstrated. 

Think Goad PnEjiiPicEii 

After having worked out the most 
promising method ever deviseil for boll 
weevil control, Mr. Goad is certain to 
he keenly disappointed liy the inter¬ 
ference with its application by the in¬ 
crease in price and lack of the poi.soii. 
The belief i.s exiiressed that, without 
intending to do .so, he has reported on 
the situation in u way which, to say 
the least, would not be an additional 
reason for a further advaiiee in prices. 

It also is declared that Mr. Goad’s 
estimate of the demand up to May 1, 
1U2.'!, is absurdly low. This is particu¬ 
larly the case, it i.s .said, in estimating 
the requirements for glass manufacture 
and for the manufacture of lead arse¬ 
nate. Issue also is taken with his 
estimate of ,2,500,000 tons as being the 
annual requirement for ealciuni arse¬ 
nate. 

Many are of the opinion that the 
demaivd for white arsenic will increase 
much more rapidly than its production 
and that the shortage a year hence 
will be much more acute than it is 
today. It is pointed out that the in¬ 
crease in production in the United 
States will be slow. The output at 
the smelters can be calculated very 
closely. Inquiries into the possibilities 


of production on the part of the Salt 
Lake Insecticide Go. developed the fact 
that its jiroduction, which will begin 
about Feb. 1, will not exceed 15 tons a 
day for a considerable period and while 
that output eventually can be increased, 
there is no immediate prospect for the 
large production in that quarter which 
some have predicted. 

There has been some sugge.stion that 
the flexible turilf be applied to calcium 
ar.seiiutc, which is dutiable at 25 per 
cent ad valorem. In that connection it 
is pointed out that the manufacturers 
will not oppose such action, but that 
it would have very little practical ef¬ 
fect, since it would be unprofitable 
to pay freight on the lime. Arse¬ 
nic itself is on the free list. All are 
agreed, however, that the situation can¬ 
not be helped materially by imports. 
The greatest promise for the future lies 
in Mexico, where it is believed that 
additional recoveries of arsenic can be 
.sisiured. 

Tkaiie Gommission Wii,i. Investigate 

Without discussion, the Senate ap¬ 
proved a resolution offered by Senator 
Fletcher of Florida providing that the 
Federal Trade Commission “investigate 
and report the Caets relating to any 
alleged violations of the anti-trust acts 
by the manufacturers of, or dealers in, 
calcium arsenate." Such of the gov¬ 
ernment's specialists who have looked 
into the calcium arsenate situation, 
liowever, are convinced that it is the 
shortage rather than speculation or 
combination which is responsible for 
the enhancement of the price. 

On the heels of this resolution. Sena¬ 
tor Harris of Georgia introduced a bill 
to amend the 1922 tariff act so as to 
place calcium arsenate on the free list. 
The commodity is not mentioned spe¬ 
cifically in the tariff act, but the 
Customs Division of the Tariff Commis- 
.sion agree that calcium arsenate is duti¬ 
able as a chemical salt at 25 per cent 
ad valorem under paragraph 5 of the 
act. 

Because it is the principal ingredient 
of calcium arsenate, white arsenic was 
put on the free list. Senator Harris 
said, and the evident intention of Con¬ 
gress was that calcium arsenate should 
be free. 

Dr. Miller Reese Hutchison, manag- 


5,000 Research Problems 
Concern Agriculture 

More than 5,000 research projects 
are under way at the agricultural 
experiment stations throughout the 
country, it is announced by the De¬ 
partment of Agriculture. They in¬ 
clude many problems involved in 
fertiliser requirements, the study of 
soils, the control of pests and other 
work which requires the applica¬ 
tion of chemistry. 


ing director of the national campaigr 
for boll weevil control of the American 
Cotton Association, in a letter to tht 
New York Journal of Commerce de¬ 
nies that he fntends to engage in the 
manufacture of calcium arsenate. He 
claims that the efforts of the association 
are directed toward developing, first, 
an ample supply of calcium arsenate 
at a reasonable price; second, an or¬ 
ganization to insure that this substance 
is available to the farmer and to con¬ 
duct research looking toward improved 
methods of application and improved 
insecticides. 

Mention is made of the sources from 
which Dr, Hutchison previously inti¬ 
mated that calcium arsenate could be 
obtained as follows; 

“The publicity that has been laud¬ 
ably given this campaign for the con¬ 
trol of the boll weevil has brought out 
some very interesting and heretofore 
unknown and unconsidcred resources. 
Among them are several processes for 
the manufacture of calcium arsenate, 
which do not require the white arsenic 
of commerce, it is from such sources 
that the tonnage, in excess of that pro¬ 
nounced available by governmental and 
other agencies, will be secured.” 

Countervailing Duties Announced 

Instructions for the assessment of 
countervailing duties on imports of 
calcium acetate were issued to collec¬ 
tors of customs on Jan. 23 by the 
Treasury. 

The Treasury listed the duties im¬ 
posed on calcium acetate in various 
countries as follows: Belgium, free; 
Germany, 1 gold mark per 100 kilos; 
Hong Kong, free; Japan, 0.41 gold yen 
per 100 kin; Mexico, 0.07 gold peso 
per kilo, plus additional surtaxes 
amounting to 12 per cent of the duty; 
Netherlands, free; Norway, free; Pan¬ 
ama, 15 per cent ad valorem; Sweden, 
acetate of lime, raw or purified, 0.03 
gold crown per kilo; United Kingdom, 
Hi per cent ad valorem. 
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liest Perfect 

Development Plans 

EgUblishment of a national institu¬ 
tion combining broad educational, re¬ 
search and trade association facilities 
is assured for the meat packing busi¬ 
ness, according to an announcement by 
the Institute of American Meat Packers 
in the name of Thomas E. Wilson, of 
Chicago, chairman of the organization's 
"development plan commission.” Mr. 
Wilson’s statement, in part, follows: 

Sufficient funds now have been 
subscribed by the meat packers of 
America to begin actual develop¬ 
ment of the Institute plan. This 
plan provides for the ultimate de¬ 
velopment at Chicago of a comb ned 
educational institution, research in¬ 
stitute, trade association and indus¬ 
trial museum. 

Approximately $160,000 has now- 
been subscribeil by the meat packers 
of the United States to cover the 
necessary surveys and initial devel¬ 
opments during a 3-year period. 
TTieBe special subscriptions are en¬ 
tirely in addition to the regular 
revenues received by the Institute 
for carrying on its present educa¬ 
tional and trade activities. 

Systematic instruction will be 
provided for men already engaged 
in the industry as well as for men 
intending to enter the industry. 
The packers of the United States 
have authorized the creation forth¬ 
with of a bureau of industrial edu¬ 
cation and the engagement of an 
educator of distinct on in this field 
to direct it. A thorough-going sur¬ 
vey of the educational possibilities 
and difficulties of the American 
meat-packing industry will be 
made, and future provision for in¬ 
struction—respecting both methods 
and kinds - will be shaped largely 
by the results of the survey. 

Similarly a bureau of scientific 
research will be established at once 
and a competent director of stand¬ 
ing engaged. A survey of the 
scientific problem of the industry 
will be made. It is believed that 
much duplication of research can 
be eliminated and that many re¬ 
search projects can be undertaken 
which would be too costly or of 
too general benefit to justify their 
prosecution by an individual com¬ 
pany. It is believed that co-oper¬ 
ative research will effect many 
savings and solve many scientific 
problems of the industry on which 
information is now incomplete. Nor 
is it believed that such a plan will 
interfere with the research work 
done by individual companies in 
their respective plants and labo¬ 
ratories. 

In the same way provision has 
been made for creating without de¬ 
lay a bureau of packinghouse prac¬ 
tice and research. 'This bureau, 
directed by an expert on packing¬ 
house operations, will function in 
furtherance of purposes similar to 
those just mentioned. 

Development of tbe plan will mean 
the creation of an institution which 
combines with the research and techni¬ 
cal educational facilities of Continental 
industrial institutes the trade activities 
end exposition features of American 
business associations. 


Eaghnen Urge jSta^r ti 
and Silver Situation 

That more than mining engineers 
are interested in legisiation proposing 
to study the situation which will over¬ 
take silver mining when the Pittman 
act expires is indicated by a communi¬ 
cation received hy the Senate Commit¬ 
tee on Mines and Mining from the 
Federated American Engineering So¬ 
cieties. The Committee on Mines and 
Mining is considering legialation pro- 
ng to set up a Congressional com¬ 
mittee, along the lines of the Committee 
on Agricultural Inquiry, to study the 
silver and possibly the gold situation. 
The letter from the Federated Societies 
reads as follow-s: 

"Engineers in all branches of the 
profession are much interested in the 
welfare of the metal-mining industry 
and in the activities which depend di¬ 
rectly and indirectly upon that industry. 
For that reason, the Federated Ameri¬ 
can Engineering Societies wishes to 
urge on your committee the advisa¬ 
bility of a careful study of the problems 
which this nation is facing as a result 
of the handicaps which surround th-^ 
production of gold and which soon will 
envelop the production of silver. 

"Since these matters concern many 
more activitie.s than those immediately 
involved, the engineer,s of the country 
are much interested in seeing the en¬ 
tire subject illuminated as much as 
possible. 

"This organization, therefore, urges 
that your committee report favorably 
.some such legislation as is now before 
you and asks that no effort be spared 
to secure the enactment of the bill at 
this session of Congress." 


European Conditions to Be Dis¬ 
cussed at Joint Meeting 

A joint meeting of the four chemical 
societies having sections in New Tfork 
City will be held in Romford Hall, 
h’riday, Feb. 9, under the auspices of 
the American Electrochemical Society. 
W. S. Landis, chief technologist of the 
American Cyanamid Co., will be the 
principal speaker, his subject being 
“European Conditions,” a discussion of 
impressions received on his recent trip 
abroad. 

J. S. Negru, managing editor of 
Chem. 4 Met., will lead the discussion. 


C.W.S. Corrosion Report Delayed 

Recent announcement in Chem. & 
Met. of the report prepared by the 
Chemical Warfare Service on “Corro¬ 
sion of Metals and Materials by Acids 
and Alkalis” has resulted in a large 
numlwr of requests for this report to 
the Washington office of O.W.S. That 
Service regrets that there has been a 
temporary delay in supply of th's docu¬ 
ment and that it is impossible at once 
to comply with the request:: which have 
been made. However, it is hoped that 
an ample supply may be prepared and 
made available for distribution in tbe 
near future, at which time those who 
have requested it will be aupplied. 


Milting: Enginem to lioet 
in February 

Three Days Devoted to Technical 
Sessions at 137th Meeting 

The 127th mcfling of the American 
Institute of Mining and Metallurgical 
Engineers will occur at the Engineer¬ 
ing Societio.s Building, New York, Feb. 
19 to 22, 1923. A .summary of activities 
interesting to metallurgists is shewn 
below: 

Monday, Fkb, 19 

2 p.m.- -Session on Breakage and 
Heat-Treatment of Drill Steel. 

2 p.m.--Session on metallurgy; con¬ 
sidering heap leaching, zinc electrolytes, 
pyritic smelting, and gold recovery. 

4 p.m.—Second annual lec-ture of In- 
stiute of Motala; "Solid Solutions,” by 
Walter Ri ienhain. 

8 p.m.—Smoker. 

Tuesday, Feb. 20 

2 p.m. In.stitute of Metals. 

"Nature of Solid Solutions,” by Edgar 
C. Bain. 

“Cored Crystals and Metallic Com¬ 
pounds,” by Edgar C, Bain. 

"Some Observations on Occurrence of 
Iron and Steel in Aluminum,” by E. H. 
Dix, Jr. 

“Polishing Aluminum and Its Alloys 
for Metallographic Study,” by E. H. 
Dix, Jr. 

“Ilensity and Expansivity of Alumi¬ 
num-Silicon Alliiy.s From 20 to 1,000 
Deg. C.,” liy J. S. I), Edwards. 

"Practical Spectrographic Analysis,’’ 
by W. E. Meggers, C. C, Kiess, F. j. 
Stimson. 

8 p.m.—Motion pictures and dance. 

Wednesday, Feb, 21 

9.30 a.m.—Session on Iron and Steel. 

“Continued Discussion on Physics of 
Steel,” by W. R. Webster. 

“Specifications for Foundry Pig Iron.’’ 
by Richard Moldenke. 

“Influence of Temperature, Time and 
Rate of Cooling on Physical Properties 
of Carbon Steels.” by H. M. Howe, F. B. 
Foley and J. H. Winlock. 

2 p.m.—Discussion on Technical Edu¬ 
cation. 

2 p.m.—Institute of Metals Division. 

“Occurrence, Chemistry and Uses of 
Selenium and Tellurium,” by Victor 
Lcnher. 

"Determination of Gases in Metals," 
by Harold L. Simons. 

"Study of Bearing Metals,” by C. H. 
Bierbhum. (Illustrated.) 

"Tests on High-Tin Bearing Metals,” 
by P. W. Priestley. 

“Bright Annealing of Copper Wire,” 
by P. E. Dommler. 

“Thermal Conductivity of Some In¬ 
dustrial Alloys,” by H. M. Williams. 

2 p.m.—Iron and Steel Session. 

“Deterioration of Malleable in the 
Hot Dip Galvanizing Process," by W. R. 
Bean. 

“Heating and Cooling Curves of Large 
Ingots,” bv F. E. Bash. » 

“Possibilities in AppIieaUon of Col¬ 
loid Chemistrv to Production of Clean 
Steel,” bv H. W. Glllett. 

“Low-TernDornturd Brittleness in Sili¬ 
con Steels," by Norman B, Pilling. 

6:46 p.m.—Annual dinner. 

Thubbday, Feb. 22 

Excursion to American Brass Co.’s 
plants at Ansonia, Conn. 
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Long'-Expected Exposition Report Appears 

SalMBien's Association Suggests Pians to Improve Annual Chemical 
Show Which It Is Hoped Will Appease Everybody 


F or the past three months a 
eornmitt^ of the Salesmen’s Asso¬ 
ciation of the American Chemical In- 
doatry has been considering puKsibilitics 
and plane for a new departure in tht' 
conduct of the Chemical Exposition. 
During and immediately after the last 
exposition --which wan the eighth an¬ 
nual a/fair of the kind—considerable 
sentiment was voiced in disapproval of 
the present management. Jt wa.v noised 
about that an opportunity to be of 
genuine service to the industry was 
being sacrihcod to commercialism and 
that the price demanded of exhibitors 
was greatly in excess of tjie iH-ncfits 
they derived from their dis}ilays. 

At the height of the dissatisfaction, 
the plan of holding a co-operative ex¬ 
position designed to interest and attract 
representatives of the chemical indus¬ 
try rather than manufacturers of 
equipment was proposed by Adnaan 
Nagelvoort, who purposed to conduct 
such an effort in 1923. This program 
enlisted the interest of many in the 
industry, while other.s ftdt that the 
management of such a spectacle .should 
he left to a private company which 
had the necessary experience and fa- 
cilitie.s. 

The Salesmen’s Association, in an 
attempt to weigh the merits of the 
opposing plans and decide on a cour.se 
which would be of maximum benefit to 
the industry, appointed the committee 
whose report has just been Ciimpleted. 
Briefly, the Salesmen express the belief 
that the exposition should he continued, 
presumably by the old managcrneni, 
with special and intensive effoi-ts to 
improve its quality and to work with 
representatives of the industry for the 
ultimate good of the latter. 

Extracts From Report 
Extracts from the report follow: 

This report presents a plan for 
getting more tangible result.s. It 
records aJiso deftnito accomplish¬ 
ments towards putting this plan in¬ 
to effect. The committee agrees 
that in its fundamentals this plan 
IB sound and practical; its details 
are purposely left flexible. 

Elements Necessary to Success 

To make the exposition a truly 
national chemical meeting and mar¬ 
ket place, a congress of scientific 
trade and consuming nssiK'iations 
must be held and so guarantee the 
attendance of many desirable 
visitors. 

To carry on the logical purpose 
of educational work to the public, 
students and chemical consumers 
a constructive, consecutive program 
must be worked out, 

To accomplish thfS'^nd the man¬ 
agement of future expo^fftionv must 
work closely in co-opewtioft with 
the industry. Policy must be guided 
and plans controlled by what the 
industry, as a whole, belie>{|?8 is for 
the common good, and thU 


i.s just and proper liecau.se the sup¬ 
port of the industry i.s virtually a 
franchise creating a monopoly in 
chemical shows. Even n private 
corporation conducting the exposi¬ 
tion must fairly share the profits 
with the industry. 

The attendance problem can best 
be solved by holding a congress of 
chemical and consuming industries. 

A common program, to avoid con¬ 
flicts, can provide common enter¬ 
tainment features with one gigan¬ 
tic chemical industry banquet. The 
meetings of the participating asso- 
ciation.s would have to be a new 
and special type, devoid of routine 
business and paper reading, de¬ 
signed as get-together gatherings 
to discus.s one or two big funda¬ 
mental problems of broad interest. 

ExmsiTioN C(t. Contributes $5,000 

At the instance of your commit¬ 
tee the directors of the Interna¬ 
tional Exposition Co. voted Jan. 15 
to turn over to the advisory com¬ 
mittee 5 per cent of the gross re¬ 
ceipts of the coining Ninth Chem¬ 
ical Exposition. This .sum, which 
Mr. Payne e.'Jtimates at not less 
than $5,000, is to be sjv'nt by the 
advi.sory committee for the common 
good of the industry, on educational 
and other work in connection with 
the exposition. 

The question of better represen¬ 
tation for the executive and sales 
departments of the industry upon 
the exposition’s advisory committee 
has been taken up with'thoir chair¬ 
man, Dr, Charles H. Herty. 

pr. Herty has invited your com- 
niittee to meet with the advisory 
committee in order to confer on the 
new personnel of the advisory com¬ 
mittee and to lay before them sug¬ 
gestions and offers of co-operation 
which we have received from many 
associations, firms, colleges and in¬ 
dividuals in response to our ques¬ 
tionnaire which was the subject of 
our preliminary report. 

Naglevoort Withdraws 1923 Plans 

After further consultation with 
your committee, Mr. Nagelvoort 
has agreed to withdraw definitely 
his tentative plans for a co-opera¬ 
tive show in 1923. He takes the 
liberal view that the measure of co¬ 
operation with the industry which 
the International Exposition Co. 
offer should be tried fairly, and for 
the common good desires not to put 
the least obstacle in the way of 
hearty, united co-operation. We 
commend his attitude and indorse 
the sentiments he expresses. 

While this report has been in prep¬ 
aration most of the feeling on the sub¬ 
ject has died out and the report is not 
likely to arouse any great enthusiasm. 


Program of 

neering Meeting Annonneed 

The need for and use of national 
codes relating to safety in the opera¬ 
tion and maintenance of elevators and 
in building construction are the two 
principal subjects on the program of 
the joint meeting of the Engineering 
Section of the National Safety Council 
and the American Society of Safety 
Engineers called for Friday, Feb. 16, 
in the Engineering Societies Building, 
New York City. 

The different phase.s of elevator 
safety will be discussed by D. L. Lind¬ 
quist, chief engineer, Otis Elevator Co.; 
M. H. Christopherson, deputy commis¬ 
sioner, New York State Department of 
Labor; C. B. Connelley, commissioner, 
Pennsylvania Department of Labor and 
Industry; C. W. Old, vice-president, 
Shur-Loc Elevator Safety Co., Inc., 
New York; C. W. Bassett, associate 
engineer. Elevator Supplies Co., Hobo¬ 
ken, N. .1. 

George T. Fonda, chairman of the 
Engineering Section of the National 
Safety Council and a member of the 
firm of P'onda-Tolsted, Ino., Washing¬ 
ton, D. C., will preside at the after¬ 
noon meeting on the propo.sed national 
building code. Those who will lead 
the discus.sion are; Ira H. Wilson, 
chairman. United States Department of 
Commerce; Sidney .1. Williams, chief 
engineer. National Safety Council; and 
a reprc.sentativp of the New York State 
Industrial Commission. The motion 
picture “Paying the Price,” depicting 
the dangers in neglecting minor in¬ 
juries, will be presented by A. D. Ris- 
teen, director of technical research, 
Travelers Insurance Company. 

The public safety problem of ade¬ 
quate control will be considered at an 
evening session. Richard E. Enright, 
New York City Police Commissioner; 
H. K. Maples, field secretary, American 
Automobile Association; David Van 
Schaack, Aetna Life Insurance Co., and 
others will discuss the subject. 


British Interests Investigate Can¬ 
ada as Site for Paper Mill 

Another striking evidence of the in¬ 
tention of prominent British firms to 
locate branches in the overseas domin¬ 
ions came to light recently with the 
arrival of the Empress of France at a 
Canadian eastern port, with a party of 
civil engineers representing the famous 
shipbuilding firm of Armstrong-Whit- 
worth of Newcastle-on-Tyne. The im¬ 
mediate object of the party is to in¬ 
vestigate the prospects of locating a 
pulp and paper plant in Newfoundland, 
presumably at Port aux Basques. In 
addition to this, however, the informa¬ 
tion was given out that coincidental 
with this development in Newfoundland 
it is the intention of the Armstrong- 
Whitworth interests to investigate 


Cooler heads in the industry look for similar prospects in the Province of 
a Chemical Exposition in 1928 much Quebec, to which end arrangements 
like its predecessors, although it seems have already been made for the reor- 
probable that the latf controversies ganiiation of the company's Canadian 
will serve as a word to the wise. headquarters at Montreal. 
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Dye liskers and Inpmiwrs 
ReiUdi Impasse 

' Difficulty Lice in Defining Competitive 

Products Entitled to Higher Doties 
Under American Valuation 

Committees representing dye manu¬ 
facturers, importers, manufacturing 
importers and consumers met at the 
U. S. Appraiser’s Stores in New York 
City, Jan. 26, for the purpose of 
assisting in drafting rules and regula¬ 
tions to govern the appraisement of 
imported dyes. Special Deputy Ap¬ 
praiser John Donnelly, who presided, 
declared that the primary purpose of 
the meeting was to consider tentative 
lists of non-competitive dyes which un¬ 
der the new tariff are entitled to entry 
at comparatively low rates of duty. 
Thomas L. Doherty, customs adviser of 
the Synthetic Organic Chemical Manu¬ 
facturers Association, reported that the 
dye makers were not willing to prepare 
lists of competitive or non-competitive 
colors until the customs authorities in¬ 
dicated how they were going to inter¬ 
pret that part of the tariff law which 
provides that “any coal-tar product 
shall be considered similar to or com¬ 
petitive with any imported coal-tar 
product which accomplishes results suli- 
stantially equal to those accomplished 
by the domestic pro<iuct when used in 
substantially the same manner." 

Appraiser Donnelly said that the 
American manufacturers had been given 
the same opportunity as the importers 
to prepare their lists and in view of the 
fact that they had thus failed to co¬ 
operate with him, he declared the meet¬ 
ing adjourned. The rules and regula¬ 
tions, he said, would be worked out by 
the customs authorities in consultation, 
with the importers, consumers and 
manufacturing importers. 
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A.qs. PraMent PU ¥lsitr 
Thirty-Two Seetktiis 

Announcement U made of the itiner¬ 
ary of E. C. Franklin, newly elected 
president of the American Chemical 
Society, in his speaking trip over the 
country. Prof. Franklin will speak in 
the following cities on the dates noted; 

i -08 Angeles, Calif,, Huftalo, N. Y 
,, March J 6 April ITi 

Houston, IVxtts, Akron, Ohio April 2a 

sMarch 1» t-'lovt'laiid. Ohio, 
iNuw Orluftns. Ui. April'M 

March 21 J Mich., 

Nushvillo, Tvnn., April 26 

March 22 \nji Arhoj. Mich., 

St. LoulB, Mo., April 26 

, March 24 .Mnlhind, Mich.. 
inttaburgh. ^.7 

March 26 Kiint LaiiHing, Midi., 
Morgantown w. Va.. April ao 

„ , March 27 Xotjf Dauie, Ind . 

Maryland. March 29 Mav 1 

i-oalon, Munh., LofaxtHf, Ind., 

V . , .e ® May 2 

Xow York, i\. Y., rrliaiin. Ill.. .Muy 4 

April 11 iCvjuiston, 111., May? 

I hihiddphlu, Va... Milwnukcr, Win. 

V , April! 2 Mays 

.N.’WjcrHcy. April la MadlHon, WIs . May 9 
l.fhigh lowaC’llj', Iowa 

„ . , -'lirll H May 11 

ItocheHtcr, Anion, Iowa. May 14 

April 16 .MiiincHoia, Minm-ap- 
Syrnousc, N. Y.. <»11h and Paul 

,, ,, xr a ^*'*‘‘* ’' May 16-K 

< tirndl, N. Y, 

April 1S-J9 

Profejiaoi’ Franklin’s talk before most 
of the section!? on this occasion will he 
“The Ammonia System of Compounds— 
Experimentally Illustrated.” 


Conduct Research on 
Kerosene Fuels 


Mldgley Awarded ItSS 
Nichob Medal 

WVk on Gbmoui Detonation nnd AnU- 

Knock Compoundg Win* Award of 
American Chemical Society 

The Nichols medal, awarded each 
year by the American Chemical Society 
to the author of the most oxceptionally 
meritorious paper published during the 
yoar in the society’s journals, has been 
awarded to Thomas Midgley, Jr., of the 
General Motors Corporation. Mr. Midg- 
Icy’s remarkable work in the develop¬ 
ment of anti-knock compounds for in¬ 
ternal combustion engine.s is too well 
known to require elaboration here. The 
modal will be presented on March 9 by 
C. A. Browne, chairman of the New 
York Section, as Dr. Nichols, who was 
asked to make the presentation, will be 
in California at that time. 

Wilder D. Baneroft, of Cornell, will 
also speak at this meeting, on Midgley 
and various aspecta of his work. Mr. 
Midgley will review the effeeta of 
anti-knock compounds on gaseous de¬ 
tonation and then emphasize the fact 
that to all intents and purposes the 
anti-knock property is a new property 
of matter which can be truly ascribed 
to one clement in the compound and 
that the groups bonded to this atom 
modify its behavior. His remarks will 
he illustrated with slides and be ac¬ 
companied by experiments. 


Dr. HBaiTY's Views 

In explaining to Chem. & Met.’ii rep¬ 
resentative the stand which the manu¬ 
facturer’s had taken. Dr. Charles H. 
Herly, president of the producers’ asso- 
iation, pointed out the difficulties in¬ 
volved in defining the term “competi¬ 
tive," particularly from the manufac¬ 
turer’s viewpoint. “The importer,” he 
said, “has nothing to lose and every¬ 
thing to gain in preparing his lists. If 
e includes a domestic made product 
among his non-competitive dyes, the 
only one to suffer would be the Ameri¬ 
can maker. On the other hand, if the 
manufacturers put a color on the non- 
com),etitive list and later found that a 
domestic producer had already spent a 
large sum of money in developing the 
product, his entire investment might be 
Uon ” * single large importa- 

Whether two dyes are competitive or 
jot should be decided on the basis of 
legrees or respecte in which the prod- 
icts are similar, according to Dr. Herty. 

, us If the appraiser were to agree that 
lyes are competitive when they are 
iimilar in respect to color, or fastness, 
r chemical composition, or method of 
PP ication, etc., it would be eompara- 
ively easy to prepare such a list. 


The research laboratories of Carnegie 
Institute of Technology, Pittsburgh, 
have undertaken experiments to deter¬ 
mine the relative efficiency of kerosene.? 
and oxidized kerosenes as fuels. In 
accordance with the policy of the In¬ 
stitute to link up its educational 
facilities with modern industry, the 
department of chemical engineering 
has been conducting a series of tests 
to determine the relative merits of 
various oils as usable fuels. The com- 
irletion of this important work should 
go a long way toward solving the prob¬ 
lem of oil conservation, by the possible 
development of a new fuel. 

According to a report by J. H. James, 
head of the department conducting the 
experiments, oxidized kerosenes cause 
less “knocking” than straight kerosene 
when used in a kerosene engine. The 
tests also showed that oxidized kero¬ 
senes have approximately the same 
power development as ordinary kero¬ 
sene, in spite of the fact that their 
thermal value is one-eighth less. Dr, 
James attributes the efficiency of the 
oxidized kerosenes to the better “clean 
up” in the combustion of these par¬ 
tially oxidized fuels. 

The success of the experimental 
work at Carnegie at this stage gives 
promise that oxidized kerosene, which 
is manufactured by catalytic oxidation 
from low-grade petroleum, may become 
a useful fuel in the future. Its prop¬ 
erties may cause it to bo used indus¬ 
trially in kerosene engines or blended 
with gasoline for use in gasoline en¬ 
gines. 


Industrial Alcohol Situation 
Improved, Says Doran 

The industrial alcohol situation is in 
far better condition as regards dena¬ 
turing of the product and its use il¬ 
legally as liquor than it was a year 
ago, according to J. M. Doran, head of 
the industrial alcohol division of the 
prohibition unit, while reports to the 
division indicate that the legitimate in¬ 
dustry is enjoying a period of pros¬ 
perity with plants running to capacity. 

Newspaper reports which were cur¬ 
rent shortly after the first of the year 
to the effect that much of the Illicit 
liquor supply was due to industrial 
alcohol being misused were grossly ex¬ 
aggerated, according to Dr. Doran, who 
declared that the basis probably was 
a series of arrests and several suspen¬ 
sions of permits to consumers. These 
developments were the result of long 
work by the prohibition unit, Dr. Doran 
declared, and not connected with an in¬ 
flux of liquor during the holidays, 

Conditions Under Conirol 

The unit has been successful in clean¬ 
ing out a number of fraudulent per- 
mitees who were securing industrial 
alcohol on the plea of need for manu¬ 
facturing purposes but in reality for 
illegal use. Dr. Doran asserted, and has 
had close co-operation with industrial 
alcohol producers in this effort. 

“From the prohibition standpoint, 
conditions a year ago were alarming 
but are now well under control,” said 
Dr. Doran. “Progress has been sur¬ 
prisingly satisfactory and I never felt 
better abont the situation than now.” 
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Ceramic Society to Hoid 
Silver Jubilee in 
Pittsburgh 

Planii for General Senmon, DiviNionuI 
MeetinifK and Plant ViftitH Keflert 
Endeavor to SurpaHH All 
Previous EfforU 

Since the publication in our last issue 
of the proKram of the refractories divi- 
eion for the American Ceramic Society 
meeting' at Pittaburph, Feb. 12 to 10, 
announcement haa been made of plans 
for the other divisional meetintrs, the 
general session and plant visits. The 
meeting will open with a general bu.si' 
ness and technical session in the hall' 
room of the William Penn Hotel, Mon¬ 
day, Feb. 12. That evening will be de¬ 
voted to a banquet in honyr of charter 
members. Industrial (hviaions will 
meet Tuesday and Wednesday at the 
Fort Pitt Hotel. Plant visits wit] be 
made Thursday and Friday. During 
the entire week an exhibition of ceramic 
products will be held at the Fori Pitt 
Hotel. 

Although the program is still incoin 
plete, the following excerpts will'indi 
ente the effort which i.s being exerted 
to make this meeting the best ever held 

ORNlClUl, inifONKRH ANl) TK<.'1I NN'Al. SKHWlnX 

nddrcHH. P'rank It I’Jiiilii- 
iU>H<>ar4'h- llH K«’lHti<>n to n hii 

iti^: lOxfcutiv*-, H. K. Sullsbur^. 

Theory and I’dkTIco In Rofraclot !»■«, ,7 I* 
HanJHoy 

Thi‘ Art of Manufuctur*' and thr Matm 
factnre of Art, (Tmriefl 1*' HlruiH 
The InduRlrhil RcncItt.K l''ii)ni ('c-oj.. t i- 
lion in Hes^'firch Tlironph th*' l''nanirl 
|)cWlll K UioH.H. 

Iriti'rniilionfil C?j-itlc(il Tahlcx of Niini'ii- 
i‘h1 I>hIii of I'h.vHicH, (’hcnilsliy and 
nolopy. K. W. Washburn 
A Simple Method of Mcamirinn A 

M 0. Miin.'^cH 


ReH'Htance of tloda Lime Oliuw to Water, 
A E. Williams. , 

Cold Clean Artificial Eas and a Discus- 
Hion (tf the General I'roperties of Gaseous 
I'uclH, A. Fi. Blake, ■ 

Fio'Ti.h'Ch for the Melling of (ilass In tne 
l,al.otatorv, A. E. Badger and ('. I>. bp«;ncer. 

A Skiagranhlc Study of Fabricated Glass 
\rll< IcM, C, I>. SpcnciT and A. F Jiadgi'r. 

Cl.iM.^ Wool Hciit Insulation in Europe. 
Aitliiir h. Saborsky. 

A Hiiidv of the Origin and Cause of 
in Gla.sfi, Ilerh'i'i E In.'^Uy 
it* .'.nils of xMtrhanical Te'^i.s on Window 
I'i.iie and Rolled Sheet (Jla.H.i, Arthur E, 
Williams, 

'I’cu.Kile Strength of Gia.ss. .1. T. Littleton 
Truha Co'n'A luvisioN 


Mold Shop I’raclii-es, T. A. Klinefelter. 

Monograph of Cerumit' Liti'ratuia* on 
Telia I'otla Subjects, Hewitt Wilson. 

A .Study of a f/rouj» of Sllj) Clays of the 
I'nited .States, Raul E Cox and Mark A 
Tiivlor. 

Various Materials Uaed for ratchlng 
Terra Cotta, C. W. HUL 

'I'ests (l.sed for Haiyle.s In Terra Cotta 
W'ork, W. L llowatt 

Scheduling In Terra Cotta Plant, Penayl 
.Mawhy. 

A (|niu|» of Slip Clay.s of the United 
State.s, Paul E Cox and Mark A Taylor. 

.Magne.slum Chloride Cenienle, C H, Hill. 
|)ow Chenileal Co 


WinTK Wakkk Division 


A RettiT Design for a Jug Mold Clinch. 
I’nni E, Cox 

A Slu(l> of I’l.'isiiclty wltli Practical Pot- 
lei.s’ Mctliod.s, }‘aul E. (■’ox and D. A 
.Moulton 

Recent iX'Veloprnenl.s In Cniitrol and 
operation of Modern Kilns, T A. Jeffrey, 
L E .leffri'y and T, R, TTarrlsoti. 

J'uither Sludicfl of J^ortadaln tRazeH Ma¬ 
tin tng at JJigh Temperaturefi, Robert 
■rwells, .Ir. 

Pi elimin.iry Experimentfi In Use of Amer- 
K.iii Ibill ClavH in General 'Ware Bodies, 
J' K, pence • 

ii<'a( Iti.strlbutioii of the Updraft Klin, 
Aider I V. Blelninger. 

Co!)o(|uiuni on Foldevrar, led by Edward 
S( hiaimn 

<'(dloipiliun on Saggers, led by Walter' A. 
Hull 

Aut DlVlfllON 


Pap4'i's on fiubje<-t8 outllm'd as chapters 
of ,'1 l>ook cm moilern pottery practice will 
form a large pari of the Art l^ivislon pro- 
giam. In addition, howev<‘r there will he 
numerou.H paper's rrn related topics 


Personal 


C. F. Blue, president and director of 
the Carbon Steel Co., Pittsburgh, Pa., 
has resigned. 

C. D. Garbetson, general manager 
and director of the Electric Hose & 
Rubber Co., Wilmington, Del., has been 
elected president of the company, suc¬ 
ceeding George S. Capelle, who be¬ 
comes chairman of the board of di¬ 
rectors. Mr. Garretson has been con¬ 
nected with the company for 19 years. 

R. S. Gosrow of Chicago has been 
engaged as clectrometallurgist for the 
Manitoba Power Co., Ltd., and the 
Winnipeg Electric Railway Co., Winni¬ 
peg, Man. 

Benjamin G. Lamme, chief engi¬ 
neer of the Westinghouse Electric & 
Manufacturing Co., East Pittsburgh, 
Pa., was the recipient of the Joseph 
Sullivant medal from the Ohio State 
University, Jan. 12, hi.s alma mater, 
which he leceived for notable engineer¬ 
ing achievements. 

A. M. Maddock, an official of Thomas 
Maddock's Sons Co., Trenton, N. J., 
manufacturer of sanitary ware, gave 
an interc.sting illustrated address on the 
subject of “Early Pottery and Its De¬ 
velopment” before the Men’s Associa¬ 
tion of the First Presbyterian Church, 
Trenton, Jan. 15. 

CnARLE.s PiE'J, president of the Link- 
Bolt Co., Chicago, addres.sed the an¬ 
nual meeting of the Engineers' Society 
of Western Pennsylvania, Pittsburgh, 
Jan. 22, on “Some Problems of the 
Day.” 


KNAMIU, inVIHIUN 

A Puusr of the "Specking” of Groiuid 
UoKl EtiiuimIw. li. R. l>uni''lHon uiid T. 1) 
HartHhorn. 

Sand Pla.'illiig of Pa.st. Iron for i-buimr]- 
Ing Purposes. F. G. Jaugcr 

Uflntivi' Action of A<ldM on Eniim' l.s, E 
IV Powte 

The Inlcrnifttcnt Typo of (bus-Flrcd 
KnanioUng FurnacoH, H. H. Clark. 

A Study of .S4)mo SubHtltute.H for Tin 
Oxldo and Their Effect on Dpaclty, R Ji 
DanlolHon and M. K. Frehafer. 

Zlrconla In Enaniola W. F. Wfttinlng. 

.‘?ome Relations H*'{ween the "P’lt” and 
the MwhanIcHl and t^honilcal Properties of 
Enameled Ware, ll. R. DanlolNon iiiul B T 
SW4‘oly. 

The Use of Bentonite ffu- Suspi-ndlrig 
Enumela, M. K. Maneon. 

There will nlBO ho diacus.sion.s en fin If. 
and furiiHcoe for enameling, uno of silict'n 
carbide rofructorlos for «‘uamcllng furnHoo 
niufflcB, iranaparent enamels, .single coat 
IfTfty onamelod wave 

HKAVV t'PAY T*ROl)tJCT« DiVI.S’ION 

rOxperlonicH With Dutch ICilns, pot- A 
Horning. 

Oonairui’tlon FeaturoH of ItJtpoi tanci to 
Clay riiintH. T W. OurV4>, 

WHHloa Tluit Should He ICIimitialod in 
Heavy Clay Producta MaIlufaclm•Ulg^ .M. W 
Blair 

A Rooent Installatioii of a llanoit Pin 
Tuninj Kiln, Frank M, Hnilfovd 

Aulomatle Hlokor for Fljing Honvy Plav 
T'lotmclH KiltiH, John Martin 

Sumo Cah'iilatlonH Involved In tli-’ Dry¬ 
ing of Olay Wtircp, Howltt WlDon. 

Glass Division 

Bettor Gas—Botter Conibustitm - Tletter 
Begin, W. B. Chapman 

The Reelatance of Soda Lhnc GIobb to 
Water, L. A. Palmer. 

A Study of the Tendency of Glaw to Take 
Up MolBturo, K. L. Ford. 

The Adviaublllty of Pure Research on 
OUse in American UniverBlttoB. Alexander 
Silvonnan. 


Plant Visits 

Plants to be visited have been divided 
into seven groups, merabc‘rs having e 
choice of four trips (1 to 4 Iwlow) on 
Thursday, Feb. 15, and three trips on 
Friday, Feb. 16. 

Trip 1—Fallston Fire Clay Co., Falls- 
ton, Pa.; H. C. Fry Glass Co., Beaver 
Falls Art Tile Co., Mayer China Co., 
all at Beaver Falla, Pa. 

Trip 2—American Window Glass Co., 
Arnold; Allegheny Plate Glass Co., 
Glassmere; Heidenkamp Plate Glass 
Co., Springdale. 

Trip 3—Standard Sanitary Mfg. Co., 
Pittsburgh Clay Pot Co., U. S. Glass 
Co., Willets Co., Woods-Lloyd Co., 
Mellon Institute. 

Trip 4—Clairton plant, Carnegie 
.Steel Co.; Donora plant and line 
works of American Steel & Wire Co. 

Trip 6—East Liverpool district. 
Homer Laughlin China Co., Golding & 
Son, plant 1; Hall China Co., R. 
Thomas & Sons Co. 

Trip 6—National Works, National 
Tube Co., McKeesport; Harbison- 
Walker Refractories Co., Hays; by¬ 
product ovens, Jones & Laughlin Steel 
Co., Hazelwood. 

Trip 7—Westinghouse Electric & 
Mfg. Co., Universal Portland Cement 
Co., Universal, or High Voltage Insu¬ 
lator Co., Derry. 


C. J. Ramsburg, vice-president of the 
Koppers Co., Pittsburgh, addressed the 
Cleveland Section of the American 
Chemical Society, Jan. 26, on “Coke.” 

Dr. Owen L. Shinn, professor of 
applied chemistry, University of Penn¬ 
sylvania, will supervise a course of ten 
lectures on chemistry for the instruc¬ 
tion of salesmen, to be given under the 
direction of the Chemical Club of Phila¬ 
delphia, Pa. 

L. J. Troestbl, a member of the 
Bureau of Chemistry, dust explosion 
staff, has resigned to accept the posi¬ 
tion of chief chemist of the American 
Refractories Co. at the Joliet, Ill., plant. 
Mr. Troestcl leaves Washington about 
the middle of February to assume his 
new work in Joliet. 

R. C. Wells spoke before the Chemi¬ 
cal Society of Washington on Jan. 11, 
presenting his address as retiring presi¬ 
dent, on the subject, “Chemistry of the 
Sea.” 

The American Chemical Society, 
Louisville Section, has elected the fol¬ 
lowing officers: C. E. Bales, chemist of 
Louisville Fire Brick Works, president; 
T. J. Bosman, of the Federal Chemi¬ 
cal Co., vice-president; C. E. Gbiobi, 
of the Louisville Testing Laboratory, 
secretary-treasurer, and A. W. Hom- 
BBiGER, of the University of Louisville, 
councilor. 
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Market Conditions 


In Chemicdl, Metallurgical and Allied Industries 

A Survey of the Economic and Commercial Factors That InfluenceTradc in Chemicals and Related Co’nimodities 
Prevailing Prices and Market Letters From Principal Industrial Centers 



Economic Review of 1922 

Summary of Production, Consumption 
and Prices in the Country’s 
Basic Industries 

S tatistical evidence is now 

available definitely to confirm the 
earlier predictiops that 1922 was a year 
of business expansion. Practically all 
of the great basic industries showed 
astonishing improvement during the 12 
months ended Dec. 31, 1922. Not only 
has the volume of output measurably 
increased, but salds and prices have 
bettered considerably. Of the sixteen 
?conomic factors which form the basis 
of a business review of 1922, published 
in the January bulletin of the Irving 
Bank (see accompanying tables and 
oharts) fifteen showed improvement in 
December (or last available month), as 
compared with the beginning of the 
fear. Silk consumption alone was less 
n December than in January. The 
mprovement ranged between 0.19 per 
seiit in the caae of cotton conittmption 
urd 87.6 in the output of pig iron. 


Action and Reaction 
in Business 

Readjustments Will Continue Until 

Orerexpansion Period Is Balanced 
—Babson Predicts Possibilities 
of Early Reaction 

According to the cyclic theory of 
business, action and reaction must be 
approximately equal—in other words, 
depression in business must be fol¬ 
lowed by compensating activity, and 
vice versa. With this theory in mind, 
it is of interest to consider the ques¬ 
tion which is so often heard of late: 
Are we approaching a period of in- 
llationT It would appear the present 
period of readjustment must be con¬ 
tinued until it has compensated for the 
preceding period of overexpansion. 
Boom times will not come again until 
the reaction from the orgy of 1820 is 
completed. 

In forecasting the trend in the com¬ 
modity situatiou during 1928, the sta¬ 
tistical organisation headed by Boger 
Babson has recently stated that there 


are possibilities, at least, for an early 
reaction and a temporary setback in 
present activity. The statement is as 
follows: 

“The main points in the commodity 
situation for 1923 arc (1) The upward 
swing will lose momentum, reaching a 
peak in early 1923; (2) There is a 
strong possibility of a reaction before 


“Chem. & Met.” Weijthted 
Index of Chemical Prices 

Base IflO for I9la-H 

This Wef’k .118.18 

I^aat week .174.21 

Jitnuary, 1922 144 

January, J921 . 181 

January, 1920 . 242 

April, 1918 (hiKii) . *286 

April. 1921 (low) . 140 

As cottonBced oil continued to rlau 
in price it has favorably aflected the 
Index number, which showed a fain 
during the week of praotically one 
point. The strength shown by caus- 
tic potash and the carbonate was 
■uffloiant to offMt the effects of 
lower prices tor caustic 8<^a and 
acetic acid. 
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TABLE I~BTATI»T)C8 OK PHOiJrCTION, CON'SI'MKTrON AND PRICES IN 
BASIC INDI STRIES 


Jan.. 
I'VI. . 
Mar 


Apr 

May 

July 

Auit. 

Odt, 
N’.iv 
I )i-c 


1 


t ? 

3 




It' 


C 

Q 4. - 

Ih 

c 

•r'/, 0 

•'HA 



~ a- 


P 

tch 
£ ■' 

'■C 


1.59^,4*12 

1,644,951 

4.241,678 

1,805,748 

1.745,022 

1,629,991 

4.141,1)69 

1,467,846 

2,370,751 

2.035,920 

4,494,148 

1,820,812 

2.444,513 

2,072,114 

5 096,9i7 

1.596,520 

2,711,141 

2,306,679 

5.254,228 

1,823.591 

2.h34.477 

2,361,028 

615.511 

1,815,410 

2,487.104 

2,405,3h5 

*.276,16) 

1,871.124 

2.214,582 

1,816.170 

5.950,105 

4,074.908 

2,473.77'» 

2.031,720 

6.691,607 

4,049,204 

2,872,415 

2,637,844 

6,902 287 

4,129,906 

2.K8V,297 

2,849,701 

6,840,242 

1.198,595 

2,77V,H‘>0 

3.086.298 

6.745 70i 


a 

_c 

3 

k 

e 

11 

ll 

3 F 

jsjS 

pi 

■'i 


"ti 


''"a 

So 


I^c 

7’ * 

-* 0 

-'o 


11,842 

526,352 

45,711 

$278,848 

22,107 

473.07 1 

46,492 

250,620 

26,651 

318,450 

52,161 

330,327 

24,247 

446.84 1 

16,048 

-118.462 

11,284 

495,674 

4 3.602 

307,569 

29,529 

507,869 

43,519 

335,117 

24 996 

458,875 

39,132 

30i.250 

14.772 

527,404 

49,128 

301.805 

54,212 

495,144 

46,777 

111,093 

17,471 

531.950 

51,176 

370,720 

15,467 

577,561 

55,162 

183,000 

51 042 

527,945 





% "T 

T 


5 L i i 

^ 










Jkd. 

$217,185 

41,141 

Fob 

215.741 

40.814 

Mar 

256,178 

46,614 

,A]ir 

217.021 

44.615 

May. 

252,817 

46,456 

JuiH* 

260.461 

4 5 559 

July 

251,771 

46,59 1 

Aui( 

281,412 

46,521 

rtept 

301,000 

45,291 

Oot. 

119,000 

47,885 

N.tv .. . 


47.889 

1 )l‘C . 







1,5.6,1(17 

3140,517,76 1 

(42 

1 18 

$11 

1 

.1725 

1, *1.5,401 

1 15,452,009 

142 

141 

4190 

1.604,'*59 

241,460 169 

119 

142 

1 

6001 

1,616,814 

217,171,60! 

1 19 

143 

1 

5117 

1 6(.8 9hH 

247,722,281 

1 19 

148 

1 

7044 

1.722,171 

2'J(I,I72 411 

14! 

150 

1 

9019 

1,729,805 

205.244,105 

142 

155 

12 

1069 

1,728,424 

220.456,97 1 

119 

155 

12 

0688 

117 *7,092 

2110,588,817 

140 

153 

12 

0791 

1,809,959 

209.070,208 

143 

154 

12 

5019 

1,854.612 

206,145,905 

145 

156 

11 

1482 


224,859,090’ 



11 

7835 





2‘^,^04 

M.UIO 

2^.m 

ib.hhS 

2l,'i8<) 

41/il5 

40,0h5 

30,77h 

47,42f. 


the y«ar is over; (I!) The nverjiKi* pnee a very sensitive perinil. i’ui-elmses in 
of rommodities I'nr the year will be miisl cases sliould he limited to the 
higher than in 1!»22. Index numbers early part of this year. Only tho.se 
during the next few months may he products that are refatively low should 
somewhat higher, hut this prospect does he bought from the long-swing stand- 
not justify heavy buying. We are in point.'' 


Potash Salts and Imported Chemicals 
Advance in New York Market 

Most Chemiial Prices Are Firmly Maintained, Although the Demand Is 
Not Up to Manufacturers' Kxpectations—Lead Pigments 
Advance With Metal 


New York, Jan, 29, 192:!. 
HE European disturbuiiees are al¬ 
ready relleeted in the New York 
market and practically all imported 
chemical.s are in a much firmer posi¬ 
tion than a week ago. In addition the 
negotiationa of the German potash syn¬ 
dicate have tended to direct interest 
toward the potash salts. As a result 
caustic potash, the carbonate, perman¬ 
ganate and perehlorate are being 
quoted at higher prices on the spot mar¬ 
ket and stocks arc none too plentiful. 

Arsenic continues to he scarce and 
prices are correspondingly high. Caus¬ 
tic soda recorded u fractional decline 
for export, due presumably to compe¬ 
tition from England. Imported lots of 
barium chloride were slightly lower on 
spot. Bichromates were in moderate 
demand, with .supplies limited. Sal 
ammoniac was quite difficult to locate 
in round lots and holders are firm in 
their belief that prices are due for a 
sharp advance. 

All lead pigments recorded increases 
due to the sharp rise in the metal. 
Standard, dry, white lead was quoted 
at 9ic. per Ib., in casks, carload basis. 


Eormaldehyde, oxalic acid, bleaching 
powder, nitrite of soda and prussiate 
of potash continued along moderate ac¬ 
tive lines, with practically no change 
of importance recorded. Camphor was 
quoted lower, due to recent heavy ar¬ 
rivals from .Japan. 

High-Spots in the Market 

Aneiiir —Several fair-sized sales were 
reported at 15Jc. per lb. Nearby .ship¬ 
ments were quoU'd at l.'i@15ie. per lb. 

linriiim Chloride —A few lota of im¬ 
ported material were offered .somewhat 
lower on spot at $90 per ton. The gen¬ 
eral range, however, was around $96@ 
$100 per ton. The demand continued 
moderately active. 

Caihoiiale of /‘olnuh —Leading sell¬ 
ers quoted higher prices on all grades 
of imported goods. The 80-85 per cent 
calcined on spot sold at 6c. per lb., with 
the 96-98 per cent at Tic. per lb. 

CauHtic Potaeh —Higher quotations 
for 88-92 per cent imported were re¬ 
corded. Demand continues very active 
with large interests quoting as high 
as 74e. per Ib. The general range is 
around 7@7Jc. per lb. 


” Caustic Nodor—There has beep very 
little demand for export and' prices 
were lower around $3.40@$3.60 per 100 
lb., f.a.s. Spot goods for domestic con¬ 
sumption was quite limited, with odd 
lots .sold at $3.75 per 100 lb., ex-store. 
Contract.s at the works remained un¬ 
changed. 

Chlontte of Potoeh —.Spot quotations 
remained very firm in sympathy with 
the general strength of other potassium 
salts. Importer.s named Tie. per lb. 
for crystal and powdered, with domestic 
figures around 81e. per lb. 

Pcrmaiit/tnialc of Poturh — Prices on 
spot are shari>I,v higher, due to the 
scarcity of sufiplies and strong de¬ 
mand. Several holder.s of odd lots 
named ITle. per lb. f(,r U.S.P. goods. 
The general range wa.s around 17ic. 
per l|j. 

PrusKiafo ol .Soda - -Some holders re- 
liortisl sale.-, at Cractionully higher 
levels, while others were still quoting 
IHie. per Ib. The geiu'ral range was 
IRifa'ilhc. per lb. Shipnient.s from 
abroad were much firm<'r, with 20e. per 
lb. the lowest price c.i.f. N. Y., duty 
paid. 

Silicafe o/ SikIo —Large producers 
quoted lower prices on 6(1 deg. ma¬ 
terial, with $2 iier 100 Ib., f.o.b works, 
carload basts heard as (be regular quo¬ 
tation. The lU deg. test remained 
around 80c. per 100 lb., f.o.b. works. 
The demand was merely routine. 

Cawp/tor—Large deaier.s reported 
lower prices on spot good.s, due to the 
heavy arrivals from the Orient. Sev¬ 
eral transactions were recorded around 
86c. per lli., with the range around 
86@H7c. per Ih. 

Vegetari.e Oh.s 

I/insccd Oil—The s|i(it market held 
quite firm, with several large crushers 
practically sold up for .lanuary ship¬ 
ment. .Innuary oil held around 90c. 
per gal, carload hasi.s, in barrels. For¬ 
ward shipments were somewhat easier, 
with March (juoted at Sfic. per gal., in 
barrels, carload lota. 

Cantor Oil —There was very little 
change in prices recorded during the 
interval, although the market showed 
a very firm appearance. Producers 
quoted AA grade at 12Je. per Ih., with 
No. 3 at 121c. per lb., carload lots, in 
barrels. 

China Wood Oil —The spot market 
ruled quite firm and prices were ad¬ 
vanced to ]8e. per lb., h new high level 
for the past year. Supplies abroad 
were reported quite searee and leading 
dealers are looking forward to a much 
higher market. Mareh-April-May ship¬ 
ments from China were quoted at 15c. 
per lb. 

Coco?iut Oil —Although demand was 
rather dormant, prices ruled steady 
throughout the week. Ceylon type oil 
held around 83c. per lb., sellers' tanks, 
prompt shipment. Spot oil in barrels 
was quoted around 93c. per Ib. 

Soya Bean Oil —A fair-sized ton¬ 
nage of crude material was reported 
sold at 108c. per lb., tanks, f.o.b New 
York. Spot oil in tanks was quoted 
around lOJc. per lb. The general in¬ 
quiry was only moderate. 
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More Activity With Firmer 
Market at St. Louis 

Very Few Price Declines as Volume of 

Tradin^r Shows Material Increase- 
Glycerine Market Unsettled 

St. Louis, Mo., Jan. 2-4, 1923. 

Since our last report a material 
increase in the volume of bu-siness 
truiKsacted is to be reported and future 
prospects are very encouraginj?. Prices 
generally are firm. The European dis* 
turbancos ^#iil undoubtedly reflect upon 
the American market and bring about 
higher prices. 

Alkalis TIolding Wkll 

Conditions in the alkali market are 
very firm and prices are still holding' 
well. The volume of business is good 
with a chance of increasing from now 
on. ftoda in 5-druni hds is 

iH'ing quoted at $3.90 per 100 lit. for 
the solid and $4.2r) for the flake, de¬ 
livered huyer’.s door Soda axh. TiH pei 
cent light in r)-bag lots can be had at 
$2.10 per 100 Ih., with the regular dif¬ 
ferential of 20c. for barrels over hags. 
Carload business goes at about *$1.^3 
per 100 ib. Sodium hicarbovaic in 
small lots from 3 to 5 bbl. is going 
strong at $2.40 per 100 lb., and some 
sales are being made as high as $2.50. 
Sal Hoda has not held its own with the 
other alkalis and the volume of sales 
is not as large as could be expected. 
However, it is expected that sal soda 
will be higher soon. 

General and Special Chemicals 

Trading in heavy inineraj achh is 
exceptionally good, also showing a ma¬ 
terial increase in volume and the mar¬ 
ket is much firmer. Stocks of citric 
arid ore in good volume, but the de¬ 
mand only along quiet lines. Oxalic 
acid manages to hold its own. Awrno- 
nia- water 26 deg. is showing some 
improvement and a very satisfactory 
business is lieing done. White arnenic 
continues to lie very scarce. The de¬ 
mand for carbon bisulphide continues 
to improve and a very nice business is 
reported on this article. Cojypems is 
moving in a routine manner and the 
market remains unchanged, with sup¬ 
plies somewhat easier. Glycerine is 
very unsettled and apparently no one 
knows just what the market is. Prices 
range from 17J@18Jc. Ih. Contracts 
are being made at various prices and 
spot goods also are being sold at vari¬ 
ous prices. A settled market is now in 
sight. Lead acetate has advanced re¬ 
cently, but the demand is rather quiet; 
however, this article should show more 
activity very soon. Sulphur is moving 
along in rather a routine manner. 
The volume of sales is only moderate 
and prices are not over strong. Sales 
are tegiTming to pick up slightly, but 
are not yet what they should be. Zinc 
spelter, while quiet, is still moving in 
fair volume. This also is the case 
with zinc dust. Both have been very 
firm and a change in price is not looked 
for very soon. Zinc sulphate is in very 
good demand and quoted in carload lots 


at Sic. f.o.b. St. Louis, and less than 
carload lots at 3|c. f.o.b. St. Louis. 

Oii^ AND Paint Materials 

Castor oil has taken a very stiff in¬ 
crease and has now reached 14c. a lb. in 
drums. It may go higher and manu¬ 
facturers arc frank to admit that the 
market is tending that way, Turpew- 
thif has again gone skyrocketing and 
touched $1.67 Jier gal. in single barrels 
and $1.61 in o-bbi. lots—quite an in- 
creuse from when we last reported. 
I.iHKced oil i.j holding firm and the de¬ 
mand IS very good. Higher prices are 
almost inevitable and users are pur¬ 
chasing as much us possible w'hile 
prices remain at the present level. 

Paint grinders are optimistic for the 
coming sea.son and are buying freely. 
.Several carloads of dry-earlli ccilors 
have lH*cn purchased for shipment via 
New Orleans. 


Buoyant Tendency Seen 
in Steel Market 

lnfriH|Uenl Price Advances Noled as 
(ieneral Activity Shows Marked 
Increase 

PiTTsniiitCH, .lan, 20, 11)22. 

The (rencral tone of the steel mar¬ 
ket has further improved in the past 
week. There has been continuous im- 
I)rovement .since early in December. The 
market has indeed now come to display 
0 buoyant tendency, since there is now 
a liberal sprinkiintt of price advances, 
wherea.s in November the average mill 
would probably have been well satisfied 
with a Kuaranteo of continuance of 
the prices then existing, some of which 
were beiiiK shaded not infrequently. 

Many Price Apvanckh 

Hoops, formerly quotable at a range 
of 2.76(8)2.!)0c. accordinjr to (ruBe and 
other conditions, are now at 2.90c. as 
minimum, with some unattractive or¬ 
ders truing as hiirh as .'i.2.6c. For a 
time there were sales, to particularly 
favorite buyers, at 2 . 000 . and even 
2.60c. 

Technically, merchant steel bars are 
quotable at 2(8)2.10c., but the 2c. price 
seems to be for rather late and un¬ 
certain delivery or to apply on special 
contracts, as for steel involved in large 
fabricated steel contracts. In Novem¬ 
ber the top of the market was 2c., with 
various concessions. 

WrouKht-iron pipe has been advanced 
four to six points, accordinir to size, 
on black, and two points extra on gal¬ 
vanized, while double extra strong is 
advanced six to ten points, uniformly 
on black and galvanized. 

The National Tube Co. has issued a 
new list on welded steel boiler tubes, 
dated Jan. 23, decreasing discounts by 
three points on all sizes except IJ in., 
which is unchanged. The new basing 
discount is 48 per cent on less than car¬ 
loads, making 62 per cent on carloads. 
The advance is followed by all inde¬ 
pendents. Producers have been well 
sold up for some time past. 

An advance in merchant steel pipe 


and oil country goods is expected at 
any time and in some quartera ia re¬ 
garded as overdue, considering the sold 
up condition of mills and the pressure 
for deliveries. 

The American Steel & Wire Co., while 
not following the recent advance of in¬ 
dependent mills of $2 a ton on plain 
wire and Die. a keg on nails, has 
adopted new extras, annealing plain 
wire being $1) a ton extra, while the 
basis for galvanizing ia increased from 
50c. to 00c. a hundred pounds on the 
base gagi’s and additional advances are 
made for other gages. 

All impoiliiiit point in the general 
price situation is that the United States 
Steel Corporation is participating In 
the jiriee advances, though not in all 
niaos. Until I'ocently it iqipeared to 
bo the general [lolicy of the corpora¬ 
tion to aiioid any advance at all. 

liideiieiideiit sheet mills are now sold. 
ii|) much lietter than they were at the 
heginiiing of December, several lieing 
very well filled to April 1, beyond 
which date they are indlspo.scd to ohli- 
gale tliem,sclves. The advance recently 
predicted is likely to occur for second 
quarter, and will probably ho a 
ton, to H.fiOc. for black sheets and 4-50e, 
for galvanized sheets. The Steel Cor¬ 
poration is not a feature in this situa¬ 
tion, since it is already sold up into 
.luiie at the prices ruling for months 
past. 

Coke anii Pig Iron 

Since about the first of the year the 
common expectation has been'that ar¬ 
rangements would be made removing 
the possibility of a bituminous coal 
strike April 1. The actual agreement 
has been signed in the past week. In 
Deccmlicr the prevailing opinion was 
that there would be a mining suspen¬ 
sion, and |iart of the steel demand then 
running was supposed to be an antici¬ 
pation of that mining suspensian. The 
altered condition, however, does not 
seem to have atfected steel demand ad¬ 
versely. 

The Connellsviilc coke market has 
not weakened on account of the change 
in labor outlook, prices being sustained 
largely by there being a continued scat¬ 
tered demand for heating coke, amount¬ 
ing to a fair volume altogether, with 
occasional inquiry from blast furnaces 
on account of delayed deliveries on 
contracts. The market is $8®$8.26 on 
furnace coke and $9.25@$6.S0 on foun¬ 
dry coke, with a possibility that $8.60 
might have to be paid, in an emergency, 
for the best furnace coke. 

The pig iron market continuei de¬ 
cidedly sluggish, on the whole, as to 
new buying, but furnaces seem to be 
fairly well sold up, while consumers 
are taking full deliveries and in some 
cases endeavoring to anticipate. Con¬ 
sumers are evidently in expeetdtion that 
prices are much more likely to be lower 
than higher in the near future, on the 
ground that coke can hardly avoid de¬ 
clining. The market is quotable at 
$27.60 for bessemer, $25@$26 for basic 
and $27@$28 for foundry, f.o.b. valley 
furnaces, freight to Pittsburgh being 
$1.77. 
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Current Prices in the New York Market 

FOR CHEMICALS, OILS AND ALLIED PRODUCTS 

AlthouRh'these prices arc for tiic spot market, in New York City, a special effort has been made to report the American 
*'^^*'*'k**^*^'^^^'* ” wlu'jit'vi'f .'ivaila'ilc In many jnstaiiccK thusc arc for material f.o.h. works or on a contract basis 

and these prices are so desitrnatt'ii. Qiiul-iinni'- on ]inport(‘(i and resale stocks are reported when of suflicient importance 
to have a nuiteriai effect on ihe inaikct. I’ik-c.s quoted in these columns apply to large quantities in original paekages. 


General Chemicals 


Aflpfln(inhv(lriiIf.fiV';,(lruniii li) $0 

Art-nm«*,(lnjriis J|, 21 

AoKl.iiPi-hr, 2H loom 3 2 ') 

AoHtc/ih',.!,!,! 10011,, O',!, 

Oliioiril,'I'l ' ■ .•nrboys lOOIh, (2 (Hi 

ilonr, t-rvainlH, bbl... . Jb It 

Ibint;. ptiwib'r, bbl. ][,. II 

(^'itrid, kcRH ... 11, 40 

F..mii,3,85";.IP. in 

(jallir, O'ch . , in 41 

HyHr<'otiIr,nt?, l8“ttti»kH, 100 Ib H(1 

H.vflroftur,rii’, 52";., ciirbovH Ib. 12 

Laoti(!. 44C;,, terh., littht, 

•’•'I lb, . 11 

22%t*‘ob.,IiKKt,bbl , lb, ,05 

MiirKtir, 20'. tanks, lOOlb. 1.00 

Nilrir, iA", oarlioya, , lb, .04 

Nilrir, 42 ', carboyn lb. .05 

Oleum, 20";,, lauka . ton 17!()0 

Oxalic. nryBiiiln, hbl Jb. 12 

Pbosphfinr. 50';;, carboys . ib. 08 

l*.vroBnHio.rcAiiblinied ... lb. I 50 

Hulplninc, Ifinks. tun 9 00 

Hulphurio, 60'’,flriiriiB_ ton 12 00 

Hulphunc. 66'', taiiliH. ton 14 50 

Hulpliuric. 66''(!ruiJis. ton 19 00 

Tannic, UH.I*.,bbl. Ib. ,65 

Tannic, iPflh , bt)I . ,. ib. .40 

Tartaric, imp. orvN, bbl .., ib. ! 30i 

Tartaric, imp , powd , bbl. lb, !3I 

Tartaric, (luinccijc. bbl ... lb 

Tntnwtic, peril), of WO ... jl,. i oo 

Aloobul.buiyl, drums gal. .18 

Alcohol ctliyl ((Cologne 
■pirtO.bbl gal. 4.75 

Aloobol, nictliyl (boo Mnllianol) 

Aloohi'l, doiiaturtHl, 188 proof 
,, No, I , , gal. .39 

Alum, ammonia, lump, bbl .. lb. .031 

I’ofCHh, lump, bbl ib. .OH 

nirotiif.luinp. putuBli, bl)i. ib. .05 

Amrijinum aulpiuite, com., 

- haw . . lOOlb. 1.50 

IronfrucbngN )b. .02i 

Afiimammonm, 26°,driitii.‘i.. lb. .061 

AmntrjntH, aiilivdrous, ovi ib. .30 

Amnifinlum carboimto, powd 

oaaks .. lb. .09 

Ammonium nilralo, (I'oh., 

. . lb. 10 

Amyl RcpiufoU'cli, tlriims .. flal. 2 80 

Aracnio, white,pow’d ,bbl, ... lb |5| 
Arwnio.rod, pnwd,. kcRs. il). IJ 

nanumonrboimip.bhl. ton 75 00 

Harlum chloride, bbl. . ton 90 00 

jliiriuni dioxide, dnims.. ,. Jb, 18 

Harium niirNliMmskH 08; 

hftriumaulpiiHlp.bbl. lb 04 

Hlano6xo, dry. bbl . . . . il) 04 

UlaHofiKo, pulp. bbl,. , (on 45.00 

lileachinB powder, f.o.b. wks 

drums .IflOlb, 2 00 

Kwtledruraa. I0011>. 2 25 

Rorat, bbl.Jb .o5) 

Hrominc, oaar« ib, 27- 

fdilrimn acetate, bjiBB lOOll). 3 5(1- 

<'filriiim carbide, driinia ib 04; 

(■ali'inni chl'>riile.fua(‘<l.driiiii8 ton 22 On 
(Inin.driinm lb. oi’ 

Uuciuin phoHphatc, im>tio. 

_ hbl. ., lb. 06|- 

Camphor, cane* Jl). 86 . 

Carbon blsulivliidi>, drums . ib, .07- 

Carbon U'tiaci»lond.Mlrum«i jb. 10 • 

(-balk, preoip domcHlir, 

light, b!>l lb. ,04b 

Domestic. Iti'iivy. bbl., jb. , 031 

Imporlctl.lialif.bbl . jb. .OH 

Chjorino.liiinid r.vliiidorfl . lb, .06 

t hlorolorrn, tfch , driitna. . lb. 35 

('obalioiido, bbl , Jb. 2 10 

ChndMmui. bulk, 1 o b. wk* , ton 20 00 
Copper carbonate, bbl Ih, 20- 

CoppiTcvanide, drums ib 50- 

CoppcrBuIpliHto.crvp , bbl , lOOlb. 6 OO - 

Cream of tartar, bbl |b ’5- 

IWtrtttc. (tarn, bags 100 lb 3'25 

Epanm aalt, dom., trcl) 

••hi- , liwlb. 2.10- 

Kp*om Ball, imp., tcch,. 

lOOlb. I.IO- 

Bjworn bkIl, U.S.R, dom., 

„ . bbl. 100 Ib. 2 50 - 

^h«f,U.P.r.,drunia. lb. I3 _ 

EXbyl BoiDtatB, com., 85%. 

ftyntr yi _ _ —^ ^ 

Stli;l pur, (tMtio 

_ •**>«,»« to too?;,1. nl. ,95. 

Fc rni tWit ^ «<l%.bbl. Kt ,(*_ 


icals 

$0 39 - 

$0 41 

21 

21 

3 25 - 

3 '.() 

6 50 - 

6 7) 

12 (10 - 

12 5a 

11'- 

II 

11 - 

11 

49 - 

50 

18 - 

19 

45 

50 

^ 80 - 

1 (10 

Vl2- 

12 

.11 - 

H 

.05 - 

05 

1.00- 

1 lU 

.041- 

05 

.06 - 

06 ■ 

17,00 - 

IH 00 

I2;~ 

n 

.08 - 

09 

1 50 - 

1 60 

9 00 - 

10 no 

12 00 - 

14.00 

14 50 - 

15 00 

19 00 - 

20 00 

,65 - 

7 '' 

.40 - 

45 

.301- 

31 

.31 - 

32 

- 

32 

I 00 - 

1 20 

.18 - 

23 

4.75 - 

4 95 

.39 - 

41 

.01)- 

03{ 

.OH- 

03) 

.05 - 

,051 

1.50 - 

1 65 

.021- 

,02i 

.061 - 

(III 

.30 - 

3o; 

.09 - 

09'. 

10 - 

11 

2,80 • 

3 05 

15| 

PH 

13 - 

'H 

75 00 - 

77 00 

90 00 -100 00 

18 - 

18; 

08;- 

08! 

04 

041 

04', 

04 - 

45.00 - 

55 00 

2 00 - 

2 lO 

2 25 - 

2 5n 

.051- 

05; 

27 - 

28 

3 50 - 

3 60 

04; - 

04' 

22 On - 

2 3 on 

01;- 

01; 

06|- 

07 

86 - 

88 

.07 - 

071 

10 - 

.10) 

.04H 

,041 

,031- 

03 J 

.o;j- 

05 

.06 - 

061 

.35 - 

38 

2 10 - 

2 25 

20 00 - 

:2 00 

20 - 

2()J 

,50 - 

55 

6.00 - 

6 25 

.15 - 

.26 

3.25 . 

3.50 

2.10 - 

2.25 

1.10 - 

1.25 

2.50- 

2.75 

.13 - 

.15 

.BO- 

.85 


=c:mi^= 


I'lilh'rm'firrii. f <> h, inini'H nfU tun 
J ull> I s I'lirt h - iijip , piiwr] , net. Ion 
511 41 1'ii-.< I tiil, rol ,tlr(ji)ij< cal 

^11 I nod oil, crude, fli uiiia ^ul 

3 ‘‘0 < ii iiil.ersHdl', vvk-, , b.'iL'H 1001b 

6 /) Cl iiibrrRSitll.jiiiii 10011). 

12 3fj (.Is " fine, r p , firuiiis exlni lb 
N' Cl\.•iTiTie, d vmtinit'', druiij.s lb, 

11' 1 iiiiiie, revtildj/iiet] 11). 

50 il III) (ixjdi', ri d, cjwka. lb. 


16 

00 - 

$17 00 

Tale—imported, bags 

. inn 

130 00 

-S40 00 

30 

00 - 

32 00 

J’alc—donicNi ir iiiiwfi.. 

bags, ton 

IH 00 

- 25 00 

3 

55 - 

4 05 

Till bifddori'le, Idd 

... lb 

.11 

- .Ill 

2 

50 

2 40 

'Pin oxide, bid 

. lb. 

.45 

- .47 

1 

20 - 

1.40 

Zinc pnrbiinaie, lingn 

. !h. 

.14 

- .141 

1 

00 - 

1 25 

Zino olihirnle, gniii. bbl 

. 11). 

.07 

- .07} 


181- 

.19 

Zuio Cvannie, <li um« 

.... lb. 

.42 

- .44 


17 - 

.I7i 

Zmooxnle, X^. Id.l , 

. , 11). 

.07- 

- .08 

4 

50 - 

4.60 

Zinc sulphate, lib) 

100 lb. 

2.75 

- 3.00 


12 - 

.18 

1-1 




Coal-Tar Products 


\\ liifi', basic enbnnatc,dry, 
.''•■'•‘kR Ih. 

'5'ln(i' ill oil, keg,I . ]b. 

Ued, drs, eiisks , . . jb. 

Kcd.m oil, keg.s ... . ib. 

Loud ficftate, wliile rrvs , bbl. lb, 
T.oad iirseiiatc, nciwd ,bl)l. jl). 
LiiiK'-IIytlratcd, bid . , per t'u 
I.iiiic, Lump, bbl . . 2801b 
J-iltuirge, coniiii.,casks . Jb. 

I It liophniie, bbl . . . ib. 

.MagiieHiiiiii purb., tfcJ)., bugs ib 
,M.l).aiii.|,95';,.bbl KftJ 

.Metlianol,97';,bbl . guk 

Nieki'l s.ilf, duiible, bbl. U). 

.N’lekel HiiltH.giligle, bbl. ib. 

PlHisV''lie 

I'liDsplioniH, red, ciiRoa . lb. 
ldir.H|)|iMi UB. yt'lI'iH’, rases ib. 
I'MiiiNsiiim budiroiriiitfl, caska ib. 
roliissitiin br'>iiiide, gran., 

,, l-M lb. 

rotiisHiiiTii cfiriioimt0,80-85' 

raleiiK-*!. rit.sIcH lb. 

P'lfassiuiii cljliirHte, Dowd lb. 

l’'ilassjiiiii evaiiide, (IriiiiiR lb. 

l‘u( Ji'-'iiim livdi rrxulc' (caustic 

p'lt-isli) drums 100 lb. 

Potd' MHTi joilid*-, oiist.H, .. lb_ 

i‘(-tii-siuiiijiilrai('. i)bl . ib, 
I'oiu.ssnini permaiiganut 0, 

I drums , lb. 

! rDiHK.-.iiiiri prtiNsiatf, n**!, 

casks lb. 

rufas.iiim pnissinlr, yollnw, 

ruiks lb. 

Sitlaiiiiiiomao, while, grau., 

casks , ... lb. 

Ctruv.gPiii .casks ib 


Ih. .091- .10 

lb. .12- .13, 

lb. .lit- .11 

lb. .13- .14 

, lb. .13 - .n 

li>. 21 - .22 

•ert'm 16.80 - 17 00 
:801b 3 63 - 3.65 

lb. .CI9|- 10 

lb. .061- .07 

lb .07 - 07' 

Kftl. 1,23- I 25 

Kill. I 25 - 1 27 

Ib. .10- .101 

lb. ,11 - .11 

.60- ,75 

lb. .35- 40 

lb. .30- .35 

lb. .10- .101 


Alpha-naphfhnl, crude, bhl 
IQ AlpliB-nniilil Ijnl, rel .bbl 
’ j Jl Ali)ha-iiiu)lif h \ lamiric, bbl.. 

■jjf Aniline ml, firimiH . 

■ 14/ Aniliimsrilffi, Mil 
■. ,,J Antlirarciic, 8(1'drums.., 
22 Anthracene, SO';, imt 
drunm, duty Haul... 

,, Anthru(|umniie, 25';, poat 
druiuR 


III 

$ 95 - 

$1.00 

.. 111. 

1.05 - 

1.10 

.. 111. 

.28 - 

.30 

. lb. 

161- 

.17 

. lb. 

.24 - 

.25 

. lb. 

.75 - 

1.00 

■' lb. 

.65 - 

,70 

lb. 

.70 - 

.75 


, . , • (on 25 00 • .vv 

lij hiKiii ash, Imlit, 58% daf, 

II; bfiK.s, contract 1001b. 1.60- (.67 

00 Soda iisii. liidit, haaiR, 48".;,, 

00 bags, Contract, f o.b 

1001b. 1.20- 1,30 

08! S<h1h ash, Ji«ht,, 58';,, flat, 

041 bags.resale , lOOlb. 1.75- I.BO 

041 Soda !is|i. dense, bag®, oon- 

00 (raef,ba.siM48'’; ... lOOlb. 1.171- 1.20 

Sofia a«h. dciiHf', in baga, 

»0 resale lOOJb. I 85 - 1.90 

50 Soda. ciiUNtic, 76';., Bolid, 

05; flnirnH.faa. lOOlb. 3 40 - 3 60 

28 Soila. oiiustie, 76",'., aolid, 

60 dnim.s,contract lOOlli. 3 35 3,40 

04' .''^mla, j'iUHtic, bfwiil 60':;. 

00 wks , contract ,, 100 lb. 2 50 - 2,60 

01; SikIh. can,Stic, ground and 

flake, contraciH,, . lOOlb, 3 80 - 3 90 

07 Soda, caimiie, ground ami 

88 flake.rc.sale . ,, , lOOlb. 4 Of) - 4.15 

071 Sodluiii acetate, works. bogM lb. 065- 07l 

lOj So<JiumliieiMboimtc,bbl... 1001b. 1.75- i;85 

Socjiiniibieliromalc.Cfwks.. lb. .07J- .08 


•r£, licQacnc, pure, water-white, 

, tuiiks and drums ,. . . gal. 

{ Bftn»e*c, 90'', .drmiifl . gal. 

ini Ronaeim, 90' ,',.(injmB, resale., gaj. 

• y) Jk'naidinc))HRe, 1)1)1. fb. 

••'j Jh’nxidincHulpliatc.bbl .. . lb' 

Ih-nsoioacid,V S I>,kegs . lb, 
JJenxnatc of sofla, C S 1’, bbl. lb 

• 13cn*yl chlon.lc, 95-97";, ref., 

■'91 druni'f ... lb. 

Bcnryl clih rido. tech , drums 11). 

bela-naphthoI,rtubl..l)bl . lb. 

061 }^'<'^-»»ph'hnl, tech , bill .. lb. 
lift* BctR-naphlhvlmnmc, tech. ib 
J® Carbnxol. bbl ... , lb, 

Crcflol. I'.s I' druiiiH.. .. )b. 

. ,« Ortho-rrcHol,dniniN jb. 

' Cresybe acid, 97',, resale, 

■’ drums ... gal. 

,5^^97‘-';, druiiiN, resale.., gal 

Dichlorbenzeiie, diiune_ !!• 

l>ictljylaiiiliri(‘, (IfuiiiH. Ih. 

I>irnet)i,vIuiiiiim',drumB .. lb 
Dinitroheiizi'iie bb] , .. Hi 

1 )mitr«x;Iorl>eiuem', bid .,. ]' lb. 

Dinitnmaphthidene, bbl. 11., 

... I)mitrf)phenol. l)ld . Ib, 

Dinitrotoluene. bbl . . ll, 

■JJt Ibpoil. 25';;,druinq .. , gal 

Diphcnylamiiic, bill. ]t, 

27 00 n-aci«l.bbl . , lb. 

I A7 Mffft-Phcnvlenodinniiiic, bbl. lb, 

Michlcrtiketone.bill . ... Ih. 

Monoohlorbeiizene, drums. ib 

,, MonoethvlHiidine.drmnft .. )b 

' • -*0 Naphthalene, enwlieil, bbl. lb 

Naphthalene, flake, bbl. . . lb, 

I.BU Naphthflleno. balls, bid jb 

Naphthionateuf Boda. bill. ib] 

' • Naphthioiiio netd, crude, bbl Ib 

, Nilrolicnijeiie.dnimg .... fl, 

' • Nilru-nnphtlialene. bbl. lb 


Nifrottilupiie, drums. * lli 

N-W acid, bbl ' ]b| 

Orfho-aniKlopiientjl, kegs . lb. 

OrlhoKlichlorlienKene, drums jli 

Drtho-nitrotdiemd, bill, |1, 

Orlho-nitrutiduene, ilrums. ll) 

Orlho-toluidiiie, bid 11,’ 


i nn J ,e 1 ura-Riuiuoiinei 

^ ^-15. Tnra-tlirhlmbcn 


06i- .07, 

1.75- 1.85 

.07*- .08 


07i Paranifraiiilnie. bid 

Para-nitrotoliiene. Idd. . 

W® Pani^pheiiyleiuHiammc, bbl. 


Sod'um chloride 
Sodium eyanidc, oases , 


long tun 12 00 


Sodium perf)Mdc,pnwd .casps jb. 
Bodiiim pluispliato, dibasic, 

Sodium pruwiate. yel. drums lb. 
S„diuin sdirate (40'*,dnui,sl 100 Ib. 
SiMlIumsiiieiitp (60°, drunift' lOOib. 
Sodittni stilphidc, fuseil, 60- 

t52%drutuB. lb. 

8odiii»n*ulphitn.cryB.,bbl.... Ib. 
Htron^him nitrate,powd., bbl. lb. 
Sulphur chloride, yol dnima. lb, 


Buiphiif dioxide, liquid, ovL,, lb. 

1.00 Bulphiir. flour, bbl.100 lb. 

.16^ SuIpfadr.reU.bU.100 Ib. 


A nn* 7 ftn P^rw^Phcnyleiudiammc, bbl. Ib. 
6.00- 7.00 para-toluidine, hid lb 

nii nAi Phthulic anhydride, bbl. Ib’ 

SI* Phenol. U.SP. drums. |l, 

Pyridiiip, dom . drums. gnl 

nc 'in drums... . gnl 

nT _ 'nxi .kegs,.., M,. 

nui ■)!«* Kpsorciinj),pure,kegs_ lb 

28^‘ ’Sn H^.'^it.bb! ii;, 

haltrylicaeifl, tpeh . bb] Ib 

nit tu ^alicvlicneid.r s P,.l,b'l' .. ]{,[ 

19 toi Solvent 11,iTihiha, water- 

iln 1 .J* white.dnims ,. ,, enl 

Ml Cru<l.-,dru,.„ , S' 

4.00 - 2.25 .Sulphambcaeid.erudd.bbl.... lb. 

041- <ut Tli'oearbambde, kegs. lb. 

.03f Toluidine. k eps Ib 

'*9* Toiuene. tank oars.. gaj. 

.-•Wi” Toiueae,drums . nl 

I8.M- 20.001 XydidiBca drums. 1^ 

I'So" i'?? . „l, 

i'll Mi T^Jene,com..drums. gal. 

2.15- 2.20 XyleM,«om.,tiuiki. gal. 


I 25 - I 30 
,07 - 09 

..50- 60 

.39- 41 

. 20 - .22 
,22- .23 

.30- 32 

35 - ,40 

.22- .24 

.25- .30 

54- .55 

.75- .rj 
.95- I.OU 
3.50- 3,75 
.08- 10 
95 - I.IO 
05:- .06 


III. 

17 - 

.20 

Ib 

.90 - 

.92 

lb. 

.125- 

.14 

lb. 

.14 - 

.16 

Ib, 

I 25 - 

1.30 

lb.' 

1.30 - 

1.35 

lb. 

.17 - 

.20 

111. 

.75 - 

,80 

lb. 

.55 - 

.65 

111. 

1,50 - 

1.55 

lb. 

.85 - 

.90 

Ib 

.35 - 

.38 

III 

.35 - 

.27 

11), 

20 - 

.22 

gnl 

iiumitial 

gnl 

3 00 - 

3.10 

lb. 

1 50 - 

1.55 

lb 

2.00 - 

2.10 

Ih. 

55 - 

.60 

Ib. 

.40 - 

.42 

lb. 

.45 - 

.47 
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88S 


, ■ -Navai'SImD — 

Rc^B-D,b)iL.2>0lb. tilS- 

RMtaE-Lkbl.JMIb, 6. JO 

R«inK-N,M>l. ...itOlb. t .SO ■ 

Ko«nW.a.-W.W.,bbI.MOIb. 7,7S - 

WoodraMQ,bM. .. . .280ib. 6 2S • 

Tin^ntiitp, «piriu of. bbl.. 

W^ood. etnaiD (list., bbl... 

Wood, cleat, diit., bbl.... 

Pioo tar pitch, bbl . ..^uuin. 

Tnr. kiln burned, bbl. 500 lb. 

Ib'turt (ar. bbl. 

itofiin oil, fimtrun, bbl ... 

Jloeiri oil, second run. bbl. 

Kmin oil, third run. bbl. . 

Pino oil, Btnariidirtt. , 

Fine oil, pure. dost, dist.,, 
rineteroil.rrf. 

I'Luo tar oil, crculr, t»iik* 

f.o b. Jac'kaoiiv ille, Ha . irul. 
Pinelaroil.dotiblorc'f .bbl,. kiU. 
l*ine tur, Iff. tliiii. bl)l teal. 

Piupwood creoeote. ref., bh! mil. 


lb 75 
8 25 


gftl. 

1 51 - 

1 52 

.. gal. 

( .35 - 


. gal. 

(.25 - 


.200Tb. 

. . 

6 00 

.5001b. 


12 ill 

500 lb. 

- 

II 00 

gal. 

43 - 


gal 

.47 - 


gal. 

.53 - 


gal . 


■>o 

gul. . 


.8:) 

gal. . 


.46 


Vegetable Oils 


rwtnr oil, No. 3, bbl. Ii> 

Castor nil, AA,bbl.. . . lb. 

Chinnwood oil, bbl. lb. 

Cofic^niit oil, Ovloij, bbl. lb. 

Cocjunul oil. (’i)cliiti.bbl.. lb. 

Corn oil, crude, bbl . , . lb, 

CottonsM'd oil, crude (f.o.b. 

null), tanka . .. lb. 

Punmicrycllow. bbl. lb. 

Wintcryelb'’''’-bbl. lb. 

LiusOTd oil, rnw, entr lute, bbl. rbI. 
Kaw, lank cam (dom ) . . gal. 

Boiled, 5-bbl. lotablom.) gni. 

Olivo (uJ. dunaturwl, bbl. gnl 

Palm, bagoH, oaska. lb 

Palni kernel, bbl. 11*. 

Peanut oil. oriKle, tanks (milP lb. 
Peanut nil, rcHnoil, bbl... U>. 

Hapeeeodoil.rc'finpd.bbl... , gul 
lUpwed oil, blown, bbl... . gul 
Soya b<*an (Manchurian), bbl. Ih. 
Tank, f.o.b. Pacifio coast.... lb. 

Fish Oils 

Menhaden. light pretwod, bbl. 

Whiteblear.hp<r, hid... 

Blown, bbl. 

Whale No. I crude, tanks, 
coast ... 


121 - 

:15‘: 

.09;- 
.10 - 
. 111 - 

. 10 - 

:15‘: 

.90 - 
.86 - 
.95 - 
.10 - 


87 
96 
I 15 


gal 

$0 60 - 


gal 

64 - 

65 

gul. 

68 - 

69 

lb, 

.06 - 

06! 


Dye & Tanninfr Materials 

Divi-divi.ba*B. t(»n J?N OO • J39 ftO 

Fustic,sticks ... too 30 00 - 35 00 

I-'ustic, eliipa, bags... 11). W - 05 

’jogwood.etioka ton 28 00 - 30 00 

i ngwood.chip'j, bugs, II) 021- Oij 

Mini'tc.lfavrs.Sirilv.bngH. . ton 65 00 - 

Himjsn. groundj bags. ton 55 00 - 60 00 

Siniiae, domestic, bags . ... Ion 35 00 - 
Tapif^a Hour, bags. , ,. lb .031- 05 

KXrnACTR 

Archil, cone., bb). lli. 

('hestnut, 25''^ tannin, taiikH. lb. 

l)ivi-divi, 25';:, taniiin, bbl. . lb. 

Fustic, crystals, bbl. lb. 

Fustic, liquid, 42'’, 1)1)1 . . lb. 

(hiiiil>iLT,l>r) ,25' : tannin,bbl. lb. 


n(^p«Sbt».M-72%.... ton 
Tenncaaee, 78-^fl. too 


$5 5« - ti. w 

renncaaee, 78-8<F^. too 7.00- 6.00 

Potaaaiuminuriata, lO^wbaca ion 35.55 -36.2} 
PotaaaiumauIpluUatbags. .. unit f.OO-. 


Crude Rubber 


Para—Upriver fine.. 
liirlver coarse 
l*river cAuelio ball 
PUnlafion —l irst latex erei>e 
!til)bed eiiioki'd alu'i ts 
Urn'll u cret)e, Ibin, 
cll’MIl , 

Amber erejy'Nti. I 


30.341- $0.35 
.j#i 
,10 
35i 
.351 

.32 
,32 


. 211 - 

. 2 « 1 - 

151- 

35t- 

.11 - 
.11 - 


Mi.scellaneous Materials 


.Vfli)PBto.s. crudo No. I, 

fob.Out'bpc sh ton $450 00 $550.00 
.VabestoH, sliHiKlr, f.o.b, 

‘C .... l*h trill 

f.ni. , 

sli Ion 

b. 

iicl ton 


t^uof) 

AsbcaioN, otuiirnt 

t,)in-bf*c . 

B.iryti-f.gnl , white, f 
iiiills, bbl. 


Uarytos, grd , off-color, 

I II b. itiills luilk.. net ton 

Parvles, flontwl, f.o.b. 

Ft l.uiiis,bbl. net ton 

baryte s, crude f.n.b. 

nuni'M.bulk . net ton 

(’iLscjii. bill . tcch . III. 

f'hiiKa clny (kaolin) crude, 


f O 1) (lit 

W[i.dirtl,fob Ca. 
Powd , f 0 1) (In 
(i'rudef.ob. Va. 
(tround, f.ob 3’a 
Imp , tump, bulk 


net ton 
net ton 
net ton 
net t<)n 
net ton 

net toll 


08 - 

OBI 

imp., ptiwd. 

net ( 

on 

08i- 

09 

FeldKiwir. No Ipolt 

cry lung 

(on 

I3i- 

14 

Nil 2p<ifiery 

long 

ton 

16 - 

161 

Nil laoap 

long 

tun 

86 - 

87 

N(i 1 Canadian, 

f o.b. 


90 - 

91 

mill 

long 

tun 

111- 


Graphite, (.Vvlon, lump, first 


09l-. 

1 

([iiulitv. bbl 


Ib 


lleinntinp ervs., bbl 
Hemlock, 25% tannin, bbl lb, 
HviH’rnic.snlid.drums .... lb. 
Uypernie, liipiid, 51", bbl.... lb. 

I igwood, rrys., bbl. lb. 

I.ogwocxl,liu-, . lb. 

Quobrnebo, solid, 65',’;. tannin, 

bbl. lb. 

Sumac, doin.. 51®, bbl. lb. 

Waxes 

Bayberry.bbl. 11). 

Becawox, refined, dark, bags. lb. 
Beegwax, refined, light, bugs.. Ib. 
Hecawax, pure white, Gases.. lb. 

OHiidelliln, bags.*. lb. 

Carnauba, No t.boga.. lb. 

No. 2, North (.’(.untry, bags lb. 
No. 3, North Country, bags lb. 
Japan, oases .lb. 

Monten, rrude, bags.. . lb. 

Parafbne, crude, match, 105- 

IlOm.p.lb. 

Crude, scale 124-126 m.p., 

bogs. lb. 

Ref., 1120 ir.p., hags. lb. 
Re!., 125 m.p., bugs. lb. 


10 17 
.02 - 
04 - 
.20 - 
.08 - 
.08 - 
.14 - 
.04 - 
.24 - 
.14 
. 19 - 
.09 - 

.041- 

.061- 


$0 18 
03 
05 
22 
09 
09 
IH 
03 
26 
17 
.20 
10 

,05 

.07 


Cevlon. cliij), bbl. lb. 

High grade umorphous 
rrude ton 

fJum arable, umber, sorts, 
bags • lb 

(tiiin triigacAiith, sorts, bags . 

No I,bags 

Kieselgiilir, f o b. Cal.. . 

Fob N Y.. 

MugiieMilc, eriide, 1 o b Cal 
Pumiee stone, imp , casks 
I)oni , iutiip. bbl. 

I )oin., ground, l)bl 
Sliellue, orange fine, bags 
(traiige superfine, baga. 

A (' garnet, bags 
T. N ,bugs 

Silica, glass sand, f.o 1) Hid 
Siiiea, sand blast, f o b Itid 
Silica, airiorpliouH, 250-iiiesli, 
f o l> 111. ton 

Silica, iildg. sand, f.o b J’u ton 
.Soiipstoiie, coarse, f.o.b. Vt , 
bugs , , ton 

Talc, 200 niesb, f.o.b , Vt., 
iiags , ton 

Tale, 200 mesh, f.o.b. Cm., 
bags ton 

Tale, 200 nicsh, f o.b. Ism 
Aiigelm, hags.ton 


. .lb 
lb. 


ton 

Ib 

lb 

111 

Ib. 

lb 

111 . 

lb 

tun 

loll 


hO 

00 - 

80 00 

15 

on - 

17,00 

16 

00 - 

20.00 

13 

00 

21.00 

24. 

00 - 

26.00 

8. 

00 -• 

9.00 


12 - 

. 14 

7, 

00 - 

9 00 

8 

00 - 

9,00 

14 

00 - 

20.00 

fi 

on - 

12 00 

13 

00 

20 no 

14 

on 

20.00 

41) 

00 - 

45 00 

6 

no 

7 00 

5 

no - 

5 50 

7 

oo - 

7 50 

20 00 - 

21 00 


05 - 

051 


04 - 

.041 

35 

00 - 

50.00 


15 - 

16 


50 - 

.60 

1 

75 

1.80 

40 

00 - 

42 00 

50 

00 

55 00 

14 

no - 

15 00 


03 

051 


05 - 

051 


06 - 

07 


84 - 

85 


86 - 

87 


81 - 

82 


82 - 

83 

2 

no • 

2 50 

2 

50 

5.00 


Ref, 128-130 m p , bags. 
Ref., I33-I35ni p.,bags, 
Ref., 135-137 ni p..biu's 


lb. 

lb. 

lb. 



Stearic and, agle unwed. bags lb. 

Double prewfHi, bags- 
Triple prcMed, bags 

Fertilizers 

AmmoDjum aulphate. bulk, 

f.o.b. worka.l6o lb. 33.20 - |3.25 

F a.a. double .100 lb, 3.60- 3.75 

Blood,dried.bulk . unit 4.60 -. 

Bone.raw, 3aod 50.(n’ound.. ton 30.00 - 55.00 
Pi8hNrap,dom..artM.wka.. unit 5.00- 5.10 

Wtr^ofao(U.bM*.1601b, 2.60- 2.65 

Tonlw. hiidi i.D.b. 

Cnieaco..unit 4.70- 4.60 


17 00 - 
2 00 - 


17 50 
2.75 


6.50 - 9 00 
7,00 - 9 00 
16 00 • 


20.00 


Refractories 

Bauxite brick. 56%' AljOj, f o.b. 

Pittsburgh .... 

Chrome brick, f.o b KHstern ship¬ 
ping points 

Chrome cement, 40-50' CrjOs.- 
40-45'’(, CrjDj, sacks, f.o.b. 
Kastern shipping points . 
Fireclay briek, Ist (|uality, 9-in. 
shapes, f o b Ky. wks,. 

2nd, (juality, 9-in. shap**#, f.o b. 
wks. 

Mugneaite briek, 9-in straight 
(f o.b w’;s ) 

9-in arches, wet'gcB and keys 
Scraps and splits 

Silica brick, 9-iri sue**, f.o b. 
Chicogodistrict 

Silica brick, 9-in sisis, f.o.b. 
Birmingham dial net 
h’.o.b, Mt. Union, Pa 
Silicon carbide refract, brick, 9-in. 


ton 

$45-50 

tun 

Ion 

50>52 

23-27 

tun 

23 00 

1,000 

40-46 

1,000 

36-41 

ton 

ton 

too 

65-68 

80-65 

85 

1,000 

48-50 

1,000 

1,000 

1,000 

48- 50 
42-44 
1,(00.00 


Ftero-uranium, 55-5(Ft of 
U.perlh.of.U,., , lb. 
rwrovMiadlum. 30-40';:, 
r pecIb.ofV , . lb. 


$0.60 - k. 95 

6.00 -. 

5.50- 4.00 


Ores and Semi-finished Products 

Bauxite, dom crushed, 
driixl, f II b. ebippiiig 

poMjts Ion 86.50 - 88 75 

Cbrumo ore, Culil ouiki'h- 
trates, SfV , imn (’r/t’j 
C.i.f. Ailaut ic seubiiiiul 
Coke, fdrv .fob 
('okc.furmu'e, I .1 )i (ivi 
Fluorspar, gt.ivil, tub. 

Ilimi',‘ 1 , Ne« Meticri 
Muornpiir. Nc 2 Ltiinp-.- 
Ky (t HI, muii‘s , 

Ilmciiite, 52 ;, Tub 
Maiigniiesc iiii‘, St)*, Mu. 

c I I .'\tluni iceeiipon 
.MangniieNi' ore, olieiuiial 

MolylMlriiite, 85'.','- MuS^, 

P<‘rlb hloSj. N.\ 

Mouaxile, Ikt unit ui 'rbtlj. 

C l.f., .At!, HCHlIDrf 
P.vriles. Hpaii . hucH, e i f 
All seivjjort 

Pyrites, Siiaii , furniu'e size, 
e l.f. Atl s('ii|iiirl 
Pyrites, d-itn. hues, I n b 
iiiinen, (>11 
Ktitilc, 95',, Til 4 
I'ungsteil, i»cheehtr. 60', 

\V( 4 mid over, per unit 
WO* imit 8.00- 8.50 

'I'uiigstcn, wiilframite, 6(1', 

W(4 and over, p>-r unit 
W(l., 

[Tanium rue (curnodte^ per 


iiiiil 


22 00 
18 SO - 
9 25 - 
8.00 - 

17 50 - . 

25 00 . 

,01i- 

.30 -. 

75 00 - 

.70 - 

,06 - 

III- 

,111- 


23.00 
19 Po 
9 50 
8.50 


• 01 . 

80.00 

.75 

.08 

.12 


12 


Niuiiinal 

.12 -... , 


: fier Ib 


11 ). of UjOti 
Uruiihtrii oxide, 96' 

1 'jt 

Vanndnim peiitoxide. 9'»', 

\ nnodium ore, is rlb \'ji 'r 
Z ircon, wiished. iron free, 
f.o.b Pablo, Fla 


7.50 - 

3.50 - 


8.00 

3.75 


2.25 - 
12.00 - 
I 00 - 

.041- 


2.50 

14.00 


.13 


Non-Ferrous Materials 


Coppr'r, eler Irolylie 
Aluminuiti, 98 to 99*; 

AiitiiiiDiiy, wlioli'sute, Cliiiiese 
Jut>nnese 

Nickel, or'iinarv (ingot) 

Nickel, el 


and 


Cents per I.b. 
14.75 
23.00 

6.65-7.00 

28- 30 

29- 30 


Nieket, elcelrolvf le. result* 


25-27 

Nickel, uigrit ail'! fdml, rcsnlf 


36.00 

Monelmftul.sbtit iiiid blookM 


32.00 

.Moticlinelsl, ingots 


35.00 

Mnticliiielal.aliet-l Imrs 


38.00 

Tin, 5-t(>ri lots, Ktraits 


40.00 



6 00 

Lenil, F. Kt. Ltuiis, mimiI 


7,90-8.00 

Zinc, Dpot, New Vurlt 


7.00 

Zine.Hpol, K, Ht, l.t.nis 


6.65 

GTHFH MKTALH 


Silver (flnmiiKTCial) 

01 

10.671 

Cadmium 

Ib. 

1.15 

Bismuth (5001b lots). 

Ib. 

2.50 

Cubalt 

Ib. 

3.00((05.25 

Miigiit'sium, ingntn, 99*’;.. . 

lb. 



OK 

no .00 

(ridiutii. 

oi. 

250 omm.w 

Palladium. 

nz. 

65.00^ 70,00 

Mercury . 

75 Ih. 

72.50 


Ferro-Alloys 


FurratiLuiiiuiTi, IS-IS*;'; 
f..).h Niagara FuIIb, 
N.Y. 

FeTTorhromitim. per lb. of 

Ct, C 
4-6%, C. ,. 

Ferromanganese, 78-82®;i 
Mn, Atlantic wabd. 


ton 8200.00 -8225.00 


A\ - 
- 111 - 


:11* 


duty paid... 
flpiogeleuiwn. 19-21% 
tWnnolybdenum, 


50-60% 

Mo.perlb. Mo.Jb. 

I^vroaOioott, tO-15%.ir.ton 

56%. 

75%. VAtn 


gr.ton 105.00 - 107.50 
Mn.. fT.ton 35.00 - >7.00 


1.90- 2.15 

36.00 - 40.06 
60.M- 65.00 
(50.00 - (60.00 


FINISHKI) MICTAL PRODUCTS 

Waruhottfe PrloQ 
Centa tier Lb. 

Copper sbeefi, hut rolled . 20.75 

Chopper boitoiuB .. 30,75 

Copi)errod6 . ^2 12 

High brass wirn. (9.50 

liigh iiross nsis. (7.00 

Ixiw bruoH wire .. 21.10 

Ia)w brass rods. 22.00 

BraBcdhriDwtubing.. 24 25 

Brated brnnee tubing .. « '29 

SeamlcsH copper t idling . 25 25 

RealuleAs high brKW tubing. 23.50 

OLD MFTAL.S- The following aro the dealiTi' 
purohuaing prices in ct nls iK*r pound: 

Copper, heavy and erucible . ... 1 

Copper, heavy and wiie . I 

Copper, light and but t oma. , -, >a 

Tgioa, heavy. 5.75^ 

Le^, ten . ^ '59^ 

Bmas, heavy. 6.25« 

Braas, light .. ^ 

No. I yellow broHB turnlngs. 6,30j 

7tne . 3.5# 

Structural Material 

The following base priret per 100 lb. are for 
Niruetural i^apofi 3 In by i In. and larger, and pla^* 
i in. and heavier, from jobben* waiebouHcg in ibo 
ritleaBamed: , ,, , 

New York Cbioago 

Stmetural ahapee. 

Hofteteelbon . 1.04 3.M 

SoftoUtd^ihapM. I-M 

I:i4 l,» 
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Industrial 

Financial. Gjnstruction and Manufacturers’ News 


Construction and 
Operation 

Alabama 

MuIum; Solltlii-ifi Ui-ntlh^’ ''i', 

<*| fiftliizfd with ii r;i|ill;tl m| flJ'i,- 
ODO. huH a local buildiiin feu tlic i 

l/ibli.Hlinirnl of :i. new phnit fur tli< ni.n.u- 
fai'lui'c of « oinpoHitiojj rooDio; .li i. 

A powri' lioiiiec and new lank .sloi.i;:* Inii'H 
IliK will be ciniHti'Uclcil ’I’ ,! i 

pt rsident 

HU) 2 fFIKMv- Sajui 1 ‘-I \V. Kendall, Ml 1 idain 
MIhh, 1 m I’OMiplciInff tlir oi njiijy, if I'lii ni ■ 

cotniaun (<i oonstfuct :ui<l i)|)i i ... nt 

njuiiuhn’ilifiiit: plant in thin a'''Lion 'I'lii 
Kclp-y quat'jt ncur iln |-o\iiii 

jiiejiL's iillrate |)laid No 2 . ha,-. ImOi o 
fjlilfcU fi»irl wotk will H*a)n bi I'onuneni.'1 on 
Dm; initial iinila, wiDi total eapiMilv ol 
about L’.DOU bbl ja i dnj. M aho |ini 
IH)Hed to Install a limekiln, wtibli will ii> 
ready ftn acivlo'' ai an eailj ilai<- 'I'le 
(•••iiMMit plant indt will b<‘ coiniilcted « n h m 
July, Tiic works mo ea(liinito<l lo lo I 
close fo ItM-liidinp m.nlilnci. 


!<S'I,ihm, A>'lib> A.s}ib> S< hulzc. West 
.j.aik^on Itivd , ChicaK<t. ai" a r obit.a i*, L. 
K U'jnn IS prosidciil. 

t ‘iiM'AOo- - iJauci ^ Itlai k, Ll 'diil South 
laaiiiurn St, clioniistB and diiiB manufaf' 
tuiou., iiavo puicliascd jno]i(‘rl> on lltilli Si , 
Im'Iwoi'Ii T‘caiborn and I'cdoral St.s , for a 
t'li.'ij I onsidoi at Ion of and will^u.sc 

(ho 'dto for l•xl''n'■^illnH in lli'di pl.itd The 
niopo.H.'d J'.icliiiy \sill apptoMinat.' I'Mlx Mia 
ft 

('iiioAGo The (’hiear,o J-'llier Itox Co., re- 
miiiIn' Ol>;aiuz''d, has [lasod stiacc iti the 
hiiildiiik' at Kco.s St for a term of yeans, 
fill (he < fdatilMimont ol a n-w pl.int 

Indiana 

Sl.VMotl; 'I'll' Sllvii-'tolM StiU’CO I'l; 
rio-ioi J-todiMi- Co, ZLia Indi.ina I’ythian 
lildn'. Indian.ipoli.s re(iMll\ oi ii.ini2''d. ha.‘^ 
I oiliini.s.^ioiied Meiiit, llatti^oii A 'J'uinoclc. 
■,(iii lioard of Trade Mldn', Indi.mapollH, to 
Iti'pato plajis fi»r it.s jiropo-^cd now pl.'inl to 
!..• .toetod 111 Si'ymou!, lor lh< inanuf.ao- 
hllo of •^Ill(M^ and iila-.tei piodait-. _’rh« 
nciin shu'ture will bo l -'oi\, 'aiNiM; ft 
Mdiii K lb Iphs l.s IircHideld 

Iowa 


Arkansas 

El. iJoKAiHe Tlic Evans-Tliwirm Ki ilnnu; 
Co., (*1I4 l-’lnance Kan.s.’in Clly, .\lo , is 

eotnidetlnp jdan.s and will soon < oinm« nor 
the construction of a new oil refinrij on .site 
sflecled at I'll borado, ostlinaled to (osl 
about JCitlO.OOO, including inachinoi\ 'I’Im' 
encial contract for the Htructural work has 
con awarded to the, George It Sledhoff 
Con.slMiotioti Co., Wichita, Kan 

California 

IjOS ANUBLB8 -The l?allfonda l-'lux Seod 
I’roductH Co. ha.s awanlcd a i-ontiacl to the 
AuMtln Co., rncKlc Electric Hldg . foi the 
erection of a new l-story plant 7fixii)n ft. 
on 26th St., near Santa Fc Avc, c.sllmatod 
lo (.OHt approximately $18,000 

Oaki^ni) 'I’he (’allfoi-nia Salt (Ni, Mills 
Ittdg., Ran k’ninelflco, huH Icntativo plaii^ 
under conHideiatton for Iho rebuilding of 
the portion of Its plant on San Framd.sco 
Hjiy, near Daklnnd, de.sfroyed by lire, .Jan 
14, wltli lo.ss iipproxlmatltiB $300,000. in¬ 
cluding equhirncnt 

WAtNinj CRtTh'— The pacidc CeUub.s.- 
(7o. will t'stiibllsh a eiioiTiical plant In con 
neetlon with its propoatai nc'w local inllks 
for tlie inamifm'lurr' of arllflcnil .silk 'rhi- 
former works of the Diablo Glov<“ Co has 
been secured, witli a 6-acre tract of latul for 
the erection of addltiotial bulldluK.s In- 
C. A. Scliwariz is vice-president, and E, A 
Schwarti Becretary and trenaurei. 


WA'i'Kiinoo 'riic kalh r.icking Syta- 
niuic .tiid Elm St.H., liri.n nvis.'d (dans In 
pre|L'ii'ation for the erection of u rew build- 
itig at Its plant foi‘ the manul.'ieturc of 
feitili/.ei pi-odu<-ta Hensi-hieti A- McDaien, 
ir.JT i’lairie Avo. Chicago. Ill, are archl- 
leets .1 W Itath Is president 

M^pi.son- Tlic Ulnde & Dnueh l’a}>ej Co., 
Sandusky, O. contcmplalc.s the emetion of 
a JM'w mill at the foot of Oceidental St,, 
for the manufaetttre of paperboard prod- 
u<1'; 

Kansas 

VVirniTA -Tiie Western (Ilm-.- I'o. G31 
North iMaikct SI., has plans in lacpm atlon 
for the erection of ii new 2-story and baflC- 
ment biillcilng TiixKlO ft. on North Marki't 
St , to cost about $35,000 i'ldw'ard Fora- 
bloorn, .Sci.lgwlck llldB-, is aiildtecl 

Kentucky 

Dr.MNOTtiN- - The ited Tuji Coal t'o, i'‘“- 
ccntly organized, is planning for the r.slah- 
lishmetit of a new local plant for the manu- 
facttire of sinokelcga powder to he u.sed for 
blasting Hcrvlcc In connection with its coal¬ 
mining Operations, 

OwnNSmincr Bulger A: Medlev are con- 
sid< ring plans for Dm- er»’etion of a now' 
liK-al plant for the tnanufm t um' of brick 
and 1 lie prodiictH 

Louisiana 


vlded The complete equipment Installation 
Ifl estimated to co^t about $100,000. 

Baltimore. —Tito Continental 
Mfg. Co. rccenll.N orgwnized. h 
the fact<irv of the McHenry-Mil 
Co., for tlie c.stabli.shmcnt of u new plant 
for* Uie manufacture of coal-tar and com- 
fiositlon I'fxdlng products. Thomas M. 

RI.'itiKJini h. nils’ thi’ comiJaiiy. 

Massachusetts 

VV\TiJfT'>wN—The Hood Ilubbcr Co.. 
Nichol.‘< A\' , tManufacturu-r of tires and 
otln r rubber punluclh, ha.s awurded a con¬ 
tract to the AherLhaw (’onstruction Co., 27 
School St, l*o.“ton, for the erection of a 3- 
'4torv iiddilion to it'« plant, totaling about 
H,60U Sf|n. in :tic!i. F C. llood Ls general 
manager 

lloi.'koKi'. Tic Clicmical Map<r Mfg, Co. 
has acciuM'ed tln' 1 'h;i 1 mill of the United 
Statc.'^ Env.l'ip.' C.. , :iiid will use tlic prop¬ 
erty for cxti'iiNioii'- in It'' picscnt work.s on 
Jiick,si>ti St 'I’lie Vnitcd States company 
will I rill.A. liir m.-ichiticry now at the 
facloi) to It'- I'laiits in other cities. 

Michigan 

I>i;Taoji Til' ' -'(111'' Ih.i.s.H Muimnum 
Mfg Co. (.lie of Bolici't Finn, 622 Mc- 
Kereix'C Bldg. \\.>^ nwjuded a conlra''f. to 
Alfred n Vop--, ,ii)72 MavbuiA Ave,. for 
the eicdion ot a new 1-story foundry. 
5(1x110 ft , c''tim.iled to {'ost about $15,000 

Sacin.vW 'file Fulled State.s Graphite 
Co. li.is pi ( liiiiin.it V plans in progress foi 
the ere. tiiPti ol ii new l-sioiy ))lant on Hol¬ 
land St Cewlrs A- Mut.schellci. Cliaso Bldg., 
arc aicliit.'B 11.ary C. Woodnifl’ l.s vi<’e- 
pi e.sidf-nt 

IM.Viiot I'll ’I’lie 1 .cc Fimndry & Machine 
Co. 120 Mill SI, manufacturer of Iron and 
.sled (a.slitigH. lia.s commlshloiicd (’hristia.n 

W. Briindt. IIM Kre.‘.ge Bldg.. Detroit, 
architect, to prepaic plans for a i-stor.\' 
foundry a.lddion, to cost $30,000. 

Minnesota 

St. CitAiti.KS—Ttie Minnesota Gold Min¬ 
ing Co will take bids early In February 
for tlic iM'.'ction of a new 1-story ore re¬ 
duction jdant at Elba, near Rt. Charles, to 
cost nbout $125,1100, including machinery 
A. Miles Bran, Dcnvci, c'olo.. Is engineer 
E M. Cnlney is senctai.v 

Missouri 

Kansas Cij i — The Kan.sa.s City Git.s (.’<>. 
a .'subsidiary of the Fnite<l Gas Imi>rove- 
rnent ('ti, ihoad ami Arcii Sts., Fhilaiid- 
phisi, Fa., is con.sldeiing the erection of a 
new 1- ami 2-Btury addition lo ila aitiflclal 
gas plant 

New Jersey 

TnKNTON- Tlic Tianton I’otterle.s Co.. 
Nortii I'linton St, inanufacturcr of .sani¬ 
tary wai'o, has commenced the erection of a 
new adtlitimi at the plant of Its Equitable 
Fotlcry, Balor and Hancock Sts., to cost ap¬ 
proximately $100,000 U will conHlHt of a 
preH.slng nhop, dr.vlng depurtmont, and kiln 
room. TOxllo ft William A Klentann. Ist 
National Bank Bldg., is architect. 

New York 


Rooflns & 
8 acquired 
nouse Mfs. 


San KRANdiHtx> -The Standard (hi ('u.. 
200 Bush St,, U planning for the eonsti ue- 
tlon of a new storage and dtstrihuting jdant 
on the North Bcn<h, foot of Jones St., witli 
Initial capacity of 30,000 bbl 

Connecticut 

Watctbpuy—T he Amorlcan BraH.'i Co has 
awarded o contract to the Tracy rtroiliei.‘« 
I'o.. Watorbury, for the ort'ctlon of ,i new 
8-Btory building at Its plant. 80x100 ft. 

Georicia 

Atlanta—T he Union Seed A (hi Co, 
Mo^on Ave., bus plans under wav foi tlm 
rebuilding of thi* poitlon of its plant, 
destroyetf by fire, .Ian 14. with lo-^s of 
about $15,000. 

Idaho 

CoEtrfc d'Alenk —The Indepemienee Dead 
Mines, Ltd,. Is considering plan.*- for the 
erection of .a new mill at Its properties, with 
Initial oapaelty of about 100 tons pei- day, 
K M. Atwater. Jr., la company englrn'er In 
charge Hurry B. Klug.^bury is prealdeiit. 

Illinois 

Rtbruno— The Black Silk Stove Polish 
Co. Is eompletlng plans and will soon take 
bids for the eret'uon of a new plant, 3-story. 
138x130 ft., estimated to coat approximately 


BoualpSa —The BognlaHa Paper Go ha.s 
plan.s In progre.ss for the erection of an 
addition to its plant, lo include .5 new 
buildings, with machine department. 55x300 
ft; flnlahing department. 150x150 ft.: 
heater deparimont, 96x140 ft . general mill. 
BOxSO ft : and generator building, 96x140 
ft 'J'he Hlructures will be uscil for the 
tnarmfueture of kraft papers. Increasing the 
<»utput from 90 to 125 ton.s per dav The 
plant. cxcluHlve of machinery, will cost 
about $350,000, with equipment Installation 
estimated to coat about $600,000 additional 
.lames L, Carey, 208 North I*aramie Avc,, 
i'hlcago. 111., Is engineer. 

.Monrob-- The Gulf Carbon Co.. Balti¬ 
more. Md., recently organized under Mary- 
hind laws with a capital of $250,000. has 
plans under way for the erection of a new 
plant at Monroe, where a site of about 3 
acri's of land has been purchased. It Is 
purpo.'ied to provldi' equipment for a dally 
output of about 8.000 lb. The plant is 
estimated to cost close to $200,000, with 
nmebinory. William A. Gllle.sple, Union 
Trust Bldg. Baltimore, Is secretary and 
Heu-surcr. 

Maryland 

iMUSSL—The liapsey & Brothers Co.. 30 
South Hanover St.. Baltimore, will install 
a special mechanical drying department at 
its proposed new plant at l^aurel. for treat¬ 
ing and drying of painted shade cloth. A 
mechanical painting works will also be pro- 


Laiiukl Hill- The Nichols Copper Co.. 26 
Broad St.. New Vork, has filed plans for the 
Immediate constiuctlon of a 3-Rtory addi¬ 
tion to ILs plant at Laurel Hill, L. 1.. 41x57 
ft., estimated to cost about $20,000. 

Roctikstkh —The Dominion Feldspar 
Corp., Ims completed plans and will com¬ 
mence the erection of a now grinding mill, 
63x104 ft. at its plant at the Genesee Dock, 
foot of Boxurt St 

North Carolina 

CiiAsr.tn’TE—Tlie J B. Davis Concrete 
Produc ts Co., 901 Davidson St, is planning 
for the construction of a new plant, 50x150 
ft., for tlio manufacture of soptlc tanka and 
other concrete products. The equipment In¬ 
stallation will cornprl.'^e mixers, molds and 
kindred apparatun. J, B. Davis Is presi¬ 
dent 

Ohio 

Akron —The National Sulphur Co., 80 
Maiden Lane, New York, has plans In prog¬ 
ress for the erection of an addition to Its 
new plant at North Akron, soon to be 
placed In operation. It will cost about 
$75,000. including equipment. The company 
is removing Its former works at Bayonne, 
N. J.. to the new location. 

Ashland—T he Faultless Rubber Co. has 
awarded a contract to the Camp Construc¬ 
tion Co., $20 Newman Stem Bld^ C]»?e- 
land, for the erection of a 1- atm ^-story 
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addition to it« pUot to be uaed for senerai 
rubber and arid acrvlcei 4<xl]5 ft The 
Osborn Sngli^eerlns Co.. Z84S Prospect Ave.. 
South, Cleveland. Is enrineer. 

Oklahoma 

HOCKERVILU#—The St. I,oul6 Smelting & 
Hoflning Co. has work in progress on 2 now- 
concent ration plants, one to bo located near 
the Ontario lead srnolter and the other on 
the H. E. Ainbo projierty. Tiie mills ;ir« 
estimated to eost in excess of $175,000 

TulRa—T he I’eer till I'orp Is beiiij; ot 
eanized with a cnptlHl of $5,000,000 .uni 
1 . 000.000 shares of eoinmon .slock, rin i>;n 
value, to take over anti merge tin- Kan.'^a*- 
& Oulf Co., 3311 South MlehigHti Ave . (iii- 
eago, III., the Monareli Oil & U<ilnmg (\i 
and the Southern I'clroleuin t'o The nett 
<-orpor!ttlon will oinaate propcrlie.s and rr- 
ftneiicfl in Oklnhonia. Arknnsa.s, Kans,\',, 
LouLsiana nml Texas, and p'nn.s for e\i>ii- 
slve itKTea.**r In piodueiion Tiie pi*'-ent 
gasoline plants liave a rated <'apatllv ol 
10,000 gal, per daj 

\Vt N.VKWDoi*—-Til.' Texas-Pactne Pua! 

OH <'o. Fort Woitli. T<‘x , will conmien. c 
thi“ Iniinedialr erection of a m-w oll-tetin 
Ing plant on local sile, estimated iri cn-i 
<-I<)se to $ 1 , 000 . 000 . Inehniiiig maohim r.v 

Miami—T he rhfinute Smelter Co.. .]()pllii. 
Mo.. Is .H.ald to have elos.’d negoliation.s I'le 
fin ext*msi\e tniet of local lead .-uid -/.itn 
pr.>j)('iiies. lolallng ahonl .5,000 aerc.s, !'. 
velopmonl will be cimimeneod at an early 
date. A pl;int i.s juoJ'i ted 


Oregon 

Hl'NTlNOTDN The (‘olumiufi ('.lielll Pc 
Poneoir] Itldg Portland, IniH plan.s ni'armc 
eompletluii for tiie erection of a nett i e 
menr-nuitiufae.tiirlng plant on local •jitc, 
*',sllm,'itcd ti) cost Itt exce.s.«* of $500,000. in¬ 
cluding maeliinery 'Jin* compaii.s is opei - 
tiling wiilt a capitiil of $11,000,000 

Pennsylvania 

Hmllam— .\. J llerahey, Hartman Bldg. 
York, Pa., i.s liavlng j)lana pieptind for the 
eanstrucllnn of a new 1-story clay redn<-- 
lion plant on site near Hellam, to bo 30x(;" 
ft., I'.stimated to cost about $jn,OO0 .loiui 
Crowe. Huiinmn Bldg.. York, la nrehiteei 

PliiLAnBLi’HiA - - Tile (larrett-Bui'hfinan 
Co,, 18 South 6lh St , mamif.-icUirej- of paper 
products. ha.‘< filed plans for tlie ertation of 
a new building at it.s plant In cost about 
$55,000 

Mipla.np —Tlie Cnieible Steel Co of 
America, Oliver Itldg., PltLsburgh, la i om- 
pletlng jflana for the orcetion of a new' 1- 
Htory lifjuld puriflratlon plant at Its .Mid¬ 
land woi'ks OMtlmatod to cost $00,000, The 
Kopper.n Co. Union Arcade, littsburgli, is 
eiu,inner, 

Ukading- —The Philadelphia & Reading 
Ftaflroad Co, Reading Terminal, Philadel- 
piilH, has commenced the erection of a new 
oil .sionige and dlfltributlng plant at Read¬ 
ing with capHcily of about 200,000 gal It 
w-ill be 75x150 ft., ami I."* expected to h>‘ 
!cad\ for tlie equipment in.slallatlon e.-irlv 
m tlie .spring. 

South Carolina 

Mannini-— i'ho Manning f)ll Mill has 
been ai-ipiired hj F. 1). Hunter and .a.s.*in- 
ciates. Tlu' iicw owners plan extensions. 


Texas 

RocKi)Ai.u-~The Austin Petroleum Co., 
Ine., Austin will soon commence the In- 
Btallatlon of additional equipment at its 
local oil refinery for general increase in 
production. W. H. McClaiuihan Is secre¬ 
tary and nuinagiir. 

Rkaomont —The Atlantic Reflnlng Co., 
3144 l>assyunk Ave., Philadelphia, Pa., has 
acquired a tract of land of about 500 acres 
on the Neches River, and plans to u.se the 
site for a new oll-reflning plant. 

Hi^.iNGEN -The Rio Grande Tire & Rub¬ 
ber Co. ha.s commenced the erection of a 
new local plant for the manufacture of 
automobile tires and other rubber products. 
It is e.stimaled to cost close to $50,000. 

Stamford—T he Chlckasha Cotton Oil Co.. 
CnJckasha, Okla.. has preliminary plans 
erection of a new oil mill 
approximately $150.- 
000. Including machinery. 

TaxAB Citt— The Pierce Oil Co., la pton- 
ning for extensions In its local plant to 
coat cloae to J20.000. A. W. Grant la au- 
pcHntendent. 

^*CKBN«it>0»—The Central Gaaollnc 
iToducIn* Co. la planning for the Immedl- 
•*>* portion ot Ita local 
2«nln» plant recently deetroyed by lire 
with loee of about m.OOO. 


Indastrial 0eteiopinents 

Papbr—T he International Paswr Co., 
New York, has increased production at itsii 
different mills to a normal basis, with -a 
schedule of close to 1,900 tons output p(^r 
day, or at the annual rate of 580.000 tons 
of newsprint. During 1922 the total pro¬ 
duction wuv«? 422,809 tonti. The company 
h:i.<i advanced the wages of skilled employ- 
'ij* at Iht' mills, averaging about SO per 
lint nf the toUil working forers, from 6 In 
7 pi'i cent ()\t‘r lh»‘ pn'vlous wage levtd. 
\hi>iit iMiil operatives are affected. 

Thf j)j-ipt r mills at Holjoke, Mass,, glv- 
Mig i mploN mmt to from 5.500 tu 6 (M)ii 
w.nkrr.H, hfi\«- advanced tlic wage scale 
hnm ,5 In s cents .an hour, dcpeudiiig upon 
niriipalioii The im’re}i.sc* bee.imc ctl’ee- 
ii\e Jan 15 

Tiie I'nc.is I’.ipetboard Un , NnrwU li. 
I'oiiii . r*ccnil> nt gamz' ii, Idih i ommeuend 
Mpoi .illnn.s in .'I remodeled portion of its 
MOW local mill, fotmeily liu' plant of th> 
Iton.sidcs Boiiiil t’orp, Idle for about )■< 
\i‘,ars iia.sl Addilimial imjirmcmcntH will 
I" made at this mill. 

('wiAMK’—The lntcrnatioii.ll Ibick Co. 1'^’ 
I’a.sn, T< \.. !>> advancing puxliM tlon at it,- 
plant and is now running on a h.iai.s uf 
so.iMio brick and tile per d,’4>, us comp,an'il 
with a previous output of 70.0(10 dally. Th<' 
u III king foi < e has l)i cii matriiiillv increa.scd 
\ laigc part of tli<' output I.s foi .\iiitona 
tt iirk. 

iiu' (i'oBccnl f!hltia Co., Nilrs. n., is rom- 
pli ting the iTcctioii of a nrw plant at .Mil 
.-iiii-f, t)., and plans for early oiieralioioi 

iiie I’ Hannon lijie Co,, Luitlsvllh , K..\ , 
i- malnlulniiig regular operalion.s at il* 
plaril, with ntirmal ttorlimg fore*-, ;iml i.s 
said to have orders on hand to in.sure pro- 
duelion on llti.s sehclule fur .some time to 
> onu' 

i'he Acme Hiiek ('o,, Denton, Tex. haa 
leHumed production at its plant and plan.s 
to di'veloi) i-aiuiclty at an e.aiiy date, Ad- 
liilional maililnery will be In.stalled to 
piovido for a tnaxltmim output of about 
111),(1(10 bi ii'ks per day A. H Kelley ia 
getieial manager 

Kiln p!a«'ers In tlie i>oileiies In the IChkI 
Ijlv4*rpool. o, district. Including plants at 
Hast Livi'i’pool, and Wiil.sville. (», and at 
('lie.ster nud Newell, M’, Vu , recently out 
on .sttlivi', have returned to their work, 
iiie nuTi were reienlly gianti-d a wage 
■idvanee of 7 per cent, and have now asked 
(hat pottery eoinpanie.s defray one-lialf 
tiie wages of tlie "pin boy." wlio is a mem- 
l>er' of ea<ii pottery eri'W, and paid by the 
kiln placers The requ<'.st ims been reruHcd. 

Tlie Vallejo Hriek Co Vallejo, Calif.. Is 
operating at capaeitv at Its itliinl. and luis 
plan.s midet wu> for extcn.slve additions 
for Ini'reased output. It Is purposed to 
1 ri'ate a fund of about $100,000 for the ex- 
pa n.slon. 

Wiirkers in tlie aanltary ware branch of 
the potteiy Industry at Trenton, N. are 
still out on fltiike. although the plants are 
filling tlie poaltlonH with other men. About 
5 000 men and women arc now said to be 
Idle 


additional furnacai at Ita plant In Iha Silver 
City, N. U.. dlatrlet at an early date. 

The Tennossec Coal, Iron A Railroad Co.. 
Birmingham, Ala., a aubaldlary of the 
I’nlted States .steel Corp., la breaking all 
pravious prr>due(lon records for pig iron 
ut lU funmeea. During December a toUd 
of 81,000 tons was produced. 

The Youngstown Sheet eft Tube Co.. 
Younptown, O, is pliinning to blow In 
an HdditloiiHl blast furnace at ita plant at 
an early date. The company has recently 
resumed at a mimber of .ilieet mills. 

The present .steel mill capacity In the 
Niles. D. disiriei. is now about 88 por cent 
of nouniil A total of 46 of Iho 61 mills 
are In active production. 

Th<' N. & G Taylor Co., (.Cumberland, 
Md , munufarturer of tin and lame plate, 
Is maiiitaltiltig legulur production at Its 
IocmI iiiiiLs. with close to nornml working 

fiUCe 

Tiie (hilt ,'-tales Steel <'n, Birmingham, 
Ala , Is developing maximum production, 
wilh Its ingot mill at capjieity and finishing 
nulls now on doiilde turn. 

Tin' Reading Inni Co,. Reading, Hu., has 
leiinllv advaiued the wages of putldler# 
lit its mill.'j to $i» 80 a ton, as compared with 
,'i pta-vloiu scale (-f $S 80 a ton. A pro¬ 
portion,ite advance has al.so lieon made in 
ilio tomiugc rales of other material. Com¬ 
mon labor has Ineu Irure.'iscd from SO to 
:i3 cejiis on hinir. A total of 6,000 men 
,11 e alfected by the change, which became 
operative Jati. 15 

.MiMfici.t.ANKocs—The (ii'eat 'I'exaH Oil & 
Itefliiing ('(), Hreeki'iirhigc, nVx., la plan¬ 
ning for llu‘ early ojn-iiilfon of Its new oil 
letlruM v on local site now neiiilng contple- 
lion. 'J'he plant will have a capacity for 
h.-indllng ,5.000 bhl, of crude oil per day, 
wilh rcfltiing fiii'llilies for producing 600 
l)bl. of lubricating oils uiid other ptitro- 
leiim l),\prodticts ifaily, Jt will reproaeiit 
an Inveslincnl of close to SROOO.OOo. 

Till- Kleetil. Hose & Uubbor Co.. Wil- 
minglon, Ja l. munufai tuter of heavy rub¬ 
ber hose foi air brake and other service, 
has adopted u night shift at itj plant. In 
addition to regular day oi>oratlons. 
compnnj Is said to have ord.er« on hand 
to insure this basis of output for about 
0 inonth.i to come. 

'Pile Huilsnndale Ocliro Works, lludson- 
dalc. Hu., is Increasing production at Its 
plant, and has roc^mtly added a night shift 
In addition to the regular day force. 

'J'hc National Enameling & Stumping Co.. 
New York, is operating Its moty.1 plants In 
the Bullimorc, Md.. district at praotically 
full cnpai'lty, and will continue on this 
xeh'*dul(; for an Indeftnltts period. 

'I'he Danousier Foundry Co.. Lancaster. 
Hu. manufacturer of iron and steal casl- 
ings. has resuinert pitaluctlon at Its plant 
after a shut down alnce early last July. 
Employment will be given to about 75 
4fp*’rutive8. 


Capital Increases, etc. 


The Glenwood Shale Brick Co , Erh', Ha., 
is maintaining capacity production at Us 
plant, and expects to continue on this 
hasi.y throughout the winter season. 

Rohukh—T he FIske Rubber Co., f^^hicopee 
Falls, Muss , is advancing production at its 
(llfrorenl plants, and practically capacity 
output Is now operative. The works, in 
addition to the haul mill, Include the fac¬ 
tories at Springfield, Maea., Pawtucket. 
R. 1., and Milwaukee. Wl«.. with prosont 
daily output of 24,500 casings and 32.600 
tubes. 

The Dunlop Tire & Rubber Co.. River 
Ud , BuIYhIo. N. Y., is making ready for 
initial produ<'i<on at its local mill and will 
make an expenditure of approximately 
$750,000 for the installation of necessary 
•■quipment and improvements In present ma¬ 
chinery. It Is expected to give employ¬ 
ment to a working force of about 5,000 
persons, and to advance this at the rate of 
150 employees a month for a number of 
months to come. It is expected to develop 
an output of 2,500 tires per day. Edwin B. 
Germain Is president. 

The Miller Rubber Co., Akron, O.. manu¬ 
facturer of automobile tires, has opened a 
new plant, recently completed, to be used 
for the manufacture of rubber gloves. The 
company Is rosumlng this line of production 
after a discontinuance since 1920. 

The Goodyear Tire A Rubber Co., Akron, 
t).. has refused the demand of employees 
at the jilant for a wage advance of 15 per 
cent The company has Increased the wage 
scale 7i per cent since last July. 

iRov AND 8mii—The Colorado Fuel A 
Iron Co.. Denver, Cole^, with mills at 
Pueblo, Colo., is arranging to blow in 4 


Thm Diamond Crystal Salt Co., St. 
<'inlr, Mich,, has filed notice of increase 
in ciipltaL from $1,600,000 to $2,060,000. 

Tub Supbrior OtrANO Co., 4th Ave. and 
('llnton St., Baltimore. Md., manufacturer 
of fertilizer products, has arranged for an 
Increase in capital from $100,000 to $250,- 
000 . 

Tub South WBflTKHN Cotton Oil Co., 
Oklahoma City, Okla., has arranged for 
an Increase In capital from $100,000 to 
$500,000, for proposed expansion. 

Thr Heolbr Zinc Co.i Danville, 111.. 
ha.s filed notice inf increaae In capltaJ 
from $880,000 to $2,000,000, for expansion. 

Tit» American Glub Co., 121 Beverly 
St, Boston. Mass., is disposing of a note 
issue of $2,5OO,OO0, a portion of the pro- 
oo(h 1 s to be used for expansion and addl- 
tioriM to working capital. 

The Buck Glass Co.. Fort Ave. and 
Orange Bt., Baltimore. Md.. has arrajngod 
for an increase in capital from 1160.000 to 
$250,000. 

The American Hard Rubber Co., 11 Her- 
c'er 8t., New York, N. T., has filed notice of 
Increase In capital from 85.09l,0l}0 to 
17,600,000. 

The Cuptert Brick Co.. Sprlngwells. 
Mich., has Increased Its capital from $100.- 
000 to 1700.000, for general expansion. 

The Hammerkill PAPSa Co.. Erie, Pa.. Is 
disposing of a preferred stock Issue of 
$3,000,000, a portion of the proceeds to be 
used for addlUonat working oarital. 

The Lbhioh Portland Cbkknt Co.. 
Allentown, Pa., has arranged for an In¬ 
crease In capital from $18,000,000 to $26,- 
000 . 000 . ’ 
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New Publications 


1>AM1’IU.KTH, ETC. 


TH» BIIBINKS* JOURNAly In Hn! till'; 

of a BOW monttily publlcaUoii. which w'll 
ronluin the cuiTfht l.nporlalU comnMUhd 

dcclMlonH of liio stiilo ami /'.-ilcrHl <"»' i 
Kacli ISHIH- wni prcM-nt 50 to 50 hucli .1' 
clBlono, Kiu'li ih'clMlmi wl I bo .oot tmlb ^ 
.ufllctont l.'imtli to csplalh th.’ Com. n. 
iiai'Btlon Iireac.itml, the court « com lotion, 
Hint thO tCIlHOIllTIB 111.011 Whil ll t "■ hOIMO ! ■ 

biiocil. The tollowlni: Ib k part hit IrO "I 
thi' HubjK-bi wliich th<i iltciHuui' \m1i 

m-<.viu ifu-riHi lvi'H; (’orporuLloiiH. Jn.HUt ;ifH 
BiilcH lOnliiHtH. lailJoiuiH. hfiiikinK, 
able p}i|)«i, itioi^-a^eH. bunkrupu-v, bitik*! 
laxatlon. inlnlti^. win kitu'ii’fs rifnipi ri.-ai ti’iii, 
iumI Ui‘- i.f Uio l-Vd-'tit] li.itl' 

(’oimnlH.Nbm t)«iillnK wUli iinfnit tuintMii 
tlmi KiM'h IshUf will rilHu tuntain aiii'i'v 
ib'ltllliK with piartuiil probb-tMM of .nninit i 
t'lal Uiw anil rta-ciiL Icgislallmi alhrl irn-, 
bim)n«-HM, 'rin- rn!i«ri/.lne In inl''nil< d f-.i t i" 
UHi‘ of buNliii’.xH iiHti, mttTiufattuf'a.'i, b.iMK 
ITH, nrcouiitnntN. riadll nioii. idr. Hh ('(>- 

Jfct In to k'cp them in tourli witii K" 
cLirmit bUNiiMfNS dubdonH, oNpiclnllv tlic... 
In which u biNN Ii'ih been unni-ccHsai ily mic= 
taJn<-(i The cdilor will he Jdfin 
[Imdy. wlio flncf 1!U0 has bc-'ii cditoi of 
the Hnnk%n<f Imw Journal Th«: iim>.:ii/;'ni' 
iH publlNiiod bv the JtUNliieHH IbUW .loiiinal 
(!n 71 MUfTHV St., New York ntv 'I’he 

MubHcrlption price is $8 per yenr. 

T1IJ5 IIni'ikp Htatbh riiBMi: llicAi/rn 
SJflUVK'FJ, Tn'Hmiry Uepurlinent. luis Issu'd 
lleprlnt, T-IS <»n "rhyNloiORlcal Kffei tfj of 
Kxposure to loow ('•oneeiitJutloiiH of taulM.n 
Monoxide,'* by 11 11. Savore V. y Mcii- 
wfither Rud W. I'. Yant; Ueprlni 770, I>cr- 
nUitoBiH KoHowiiiR the Use of Cutlinp O’Im 
and l.ubrleiitlnR ConumundH,’' by VVilllam .» 
McOonnell. and Reprint 786. on "The Kfler t 
of Oasollne FunieH on DiMpenwary Atli rid 
ance and Output In a Group of Working, 
by OelavlUN M, Spencer. 

TntC DoMJNInN HORKAn OK STATI.NTK'.H, 
Ottnwfi, ranuda, hoR iRBued a booklet on 
■'Cboinleul atid Allied Produ<-tH~lI>iy and 
iJin" and "(’oal StatlRtlcH for Oanaila' 
for tlie (‘aiendar years and ll'lll, 


TllR PiVIHlON OK ENOINKBRINO of the Nii- 
tlOTiKl Ueaitafcli (’ouneil has just iHsued a 
booklet RlvltiR much Information about Hm 
oiRnnI/.JWllon, work and mM-notinel 'rh< 
National UcHcareb Council Is a co operalivo 
orBanlzation of American .soclcLleH and 
wlotillllc. men roncerned with the plivaical 
Tnutheniatii.'al and blolonlcal sclenci's, .iimI 
ihe appllcathniN to human welfare throuKii 
the iiRrleultunil, enRineerlnR and meilleal 
artH. Approximately eighty sociede.H ,iie lii 
eluded. The main oflleea of tin- (‘tumcll 
are at 1701 MaHBUchu.settH Ave,, WuHlduR- 
lon, 1). C. pending the completion of Its 
pmrnanent building near the Lincoln Me 
morlal. The Idvl.ilon of EnRlneerhiR lia.s 
omcei-N In the KiiRlneerlnR Soc'etles Rulld- 
Inff, 2f» West ;i9th St. New York, to fiuill- 
tate co-oporatten with the etiglneerlnK so* 
cietles and the EiiKlneerinR Koundatlon 


NRW U, 8 GfCOt/lGICAL Hurvry IMum.ica- 
tjo.nr: I: IC. Secondary MetalH In 1021, by 
.1 r. Punlop (Mineral UeBouree.H of the 
It. H, 1921. T‘art 1). publl.Hhed Oct 1? 

IP22; 1:17. Gold BSllver, Copphr Lead and 
/dne In Gullfornla and OrcRon In 1021, hv 
Gharlea G Yale (Mineral HcHoureei of i*ie 
U. a. 1021. Part 1). published Oct, l-.t. 

1922: 1:20, Gold. Sliver. Copper. L«‘ad and 
XIne In Montana in 1921. hv (t N Gerry 
(MinerttI UcHoureea of the U S, 19'.’1. Part 
1), publl.'ihed Nov. 17, 1022: 11 21. Coke 
and lIvproduotN m 1910-1020, hy U. S 
MeUrlde and F G. Tyron (Mhietnl Ue 
asurcoN of the C. S. 1920 Par: 11), pub¬ 
lished Get. 18. 1022: 11:25, Miinnfaetured 
Gas and Byproduet.s In 1920, by U S Mi’- 
Brlde (MlneniJ Resourees of tiie P. S, 1 920. 
Port 11), published I>ec 12, 1022 


NKW RuHRAK ok STANPARnR Pt'1’T.1CA- 
TloNfl" circ, 24, Publications of (he Pureau 
of Htandard.R, Che 8C. G S. Govt Speelll- 
cation for Turpenlme: Clrc. 102 Snt'cltleu- 
tlnn of Com))oaite Vcblele for Tliltininp 
Soinlpnste Paints When the Use of Stralpld 
lilnseed Oil Is Not .lus(ifle<l: Clre 124. 
Six^ein^-atlon for Flre-ExtlnRiilNhlnK Llqunl 
(Carbon Tetrachloride Ra.^e) : Circ 135. 
Caustic Magnesia ('ement: Scl* n Paper 
414, Prf^'tli’al SpeetroRiapldc' Analvsls. by 
W. F, McffRcrs, C C Ideas and 1’ .1 Stirn- 
son: Scion. Paper 448 iHa-arburiz.it'on of 
Ferroehromlum bv Hydrogen. b\ Louis 
.Jordan and F. E Swlttdidls: Se!en Paper 
4I>2. Structure »»f Mnrten.sltfc Carbon 
Steels and Chanffe.s in Mlcmstrueture 
Which Occur llnon Temperlnp. bv Henry 
fl. Rawdon and Samuel Epstein; Sclen. 
iSiper 468, Pn*parallon and Properties of 
Pure Iron Alloys by Robert P. Neville and 
John R. Cain; Scion. Paper 467, Geaeii In 
Metals: 1. The Determination of Combined 
Nitrogen In Iron and Steel and the Chantje 


(n Fortn of 

bv lA>ui» Jordan ftM T. m Swindells; Tech. 
l*aj)er 218. Results of Some compression 
Tests of Structural Steel Angles, by A. H- 
Slang and L. R. fitrlckenberg; Pech. I a per 
219 Effect of Temperature, Dcfornwllon 
and' Rale of Loading on the Teoailc Prop- 
ertlcH of Low-Cnrbon Steel Ib low the Ther¬ 
mal Critical Range, by H. J. French: Icch. 
i'npi r 222 Rehilive UsefuliiesK of (oi-NeH of 
ju/rercol Healing Value and Adjustment.'! 
of P.urneiH for Changes in Ibailing \rilue 
ii)d Sjx cHJe Gravity, by W'.iller .M. Perry, 

I V' Priimbijugh, J H. Li-sfinan. G r . 

otiri r>. H Shown , Trcli. 1 np'T 
222 jCr< bunution of TTH<‘d P' trolcum Lubtl- 
riio'iiK Gils, by Winslow H. llersciicl (iml 


Industrial Notes 

'I’m: Ha/.ari* ApvkhtikIno CoiU’. 7 Fast 
I2i,<i SI, New York l!i1y, ;iuru>utu<'s tliat 
II Gat.lrn’r M<'K'-iiow. Inrnetly advci'tis- 
nii. manager of th«: Natioii.il Aniline & 

I 'In mb al «'o , lias l i'ccntly Joimal tin' or gan- 
)/.,iiion Mr Mi'Kcrrow’p long rxt'ci'icnce 
iti til'' textile and chemical indiislr n-s has 
givti him an imderHlandiirg of i)ioci'Msas 
■iiid methods that will emilib' tin- IhiiJitrd 
■ ig'-my. whb'li speclf)ii 7 .*'s on (eihtiicul a*'- 
idiiiilH, l<i extend Its Ncrvice foi te<lird«'al 

- lieiit.s. 

I'\ J lx)W recently resigned as vice-prc.«,I- 
(ir-ril of llic agency with wdiich Im wa.s as.so- 
< iated for more than 6 years anrl h:is organ- 
i/.i'i! an advertising agency under tlie name 
of P J IjOw Co,, Inc, with o(nc*'s at 15 
Wist lUh St.. Now York City. Mi Tx)w 
W!iN for many years advortlslng rnanagor of 
II. W .lolms-Manville Co and has al.so been 
iiss<Miate<l with Ihc advertising of Ihc Chi- 
eago Ku,‘<e Mfg. Co., American Steam Gauge 
H Valve Mfg. Co, the Schaeffer & Hutlon- 
irei g Cor))., Sarco Co., Inc., and other con- 
eeiiiH in the technical held. 

StkwaRT-Thit.I. Co. In the trew name of 
tiie Waller L. Flower Co. of St. Loula. die- 
trb t repreHontntive of the Conveyors Corp 
of Arnerba. Chicago. The perHonncl of the 
organization remains the sam< and offlecs 
will be continued at 312 8th St. St. Louis. 

The directors of Giptord-Woop Co.. ITud- 
.>- 00 , N y., at a recent nu'etlng nppoiiUed 
.lo.sepii A Houcirer to tl\e position of sub'H 
ma nagM'i. 

'riiK Air Rkiu'otion Sai.kn Co . New York 
Citv. has con.'urlidated Its rx'-cnli\(‘ oftiei-s 
al 121) Proadway lUid H>0 Flftlt Ave. wirlch 
vv'll now' be lorati'd at 312 M.idi.soti Ave.. 
.\'rw York City. 

P .M, RunAJiN, president ami treasurer of 
tlie Sanitary Co. of Amciiea, hiis di.-^fioH'-d 
of Ills controlling interest m that r'otnpuny 
and resigned from tlte management on Jan. 
. 5 , 1923. A nunrbrT of the fornun- oflb-ers 
of the Sanitary Co of Anier-tca. togetlier 
with factory suporintenderits. etc . are asso¬ 
ciated in the bulbling of n soli pipe tdanl 
at Piiyertown, I’a., to be kmrwn n.s tire Ea.sl- 
ern lAmndry Co. The perxmnel of th'.s 
bitter company Is ns follows: E M Rlioads. 
president: R. W. Frederick, vice-president: 
Giant P. Heehtel, Bi'eretary and a.'<siHtant 
ireasurer; Danhd G, Burkert a.ssi.stanl 
Her’retiir.v and purchasing ag’ont. and Harry 
H Trout, general superintendent 

Took BrotukrA hav»‘ movr-d Ifieir r'xecu- 
t1v(‘ !«nd sales ofneos to 110 East 42nd St., 
New York. 

TllW COMHKRTION ENalNKh;RTN(J CoRK.. 
N*'w York, announcea the acfiui.sltion of the 
tiulnn Oil Burner & 'roreb (’’o. W. R 
tjulnn, former president of the Quinn O'l 
Purru'f & Ton'll Co., luis become aHsocluled 
with the Combu.stlon Engineering Corp. as 
mnnaget of lU fuel oil department. 

Thk CrtAtN Bkpt Co.. Milwaukf'C. Wls., 
annouiH'es the appointment of Fitch S. Bos- 
worth ns manager of the ('hiesgo onice, 
effo< live Jan. 1, 1923. Mr Bosworth haa 
boen in charge of the Chain Belt Co.'a 
SI l.<iuis offlee for the lost 8 years and has 
Hpeclabzed on chain and conveying engi¬ 
neering problems. With him will be uhso- 
oliited uaymond X. Raymond, who for 
sover.al years ha.s been ronnr'cted with the 
export .sales department In Milwaukee. 
Thomas K. SennnoU. formerly of the Chi¬ 
cago ofllcc, has been placed In charge of 
the St. Tx)u1b office. 

Tut? Jerhet City Wei.dino Siror of the 
Mtdnl A Thermit Corp., In addition to its 
present facilities for undertak'ng Thermit 
webling repairs, has also been recently 
equipped for making welds on lighter sec¬ 
tions by moans of the oxy-acetylene and 
elect rle processes This service will be of 
particular value In cases where large pro¬ 
duction work Is desired. Work can be 
called for and delivered by truck. This 
policy of equipping welding shops with the 
additional welding (aolHtlea. as described 
above, will later M extended to the other 
welding plants. 


The oxwbli) acictylsnb Co.. New»^ 
ft' J announces that its Wester^ depwj** 
ment!'formerly located at 
San FranciHCO, has recently moved to 
quartera in the same block. l./eo Romney 
is manager. 

The Jinpat: Sales & Enginbkrino (x>,, 
MlHhawaka. Iml., which 
years been operating aa the soiling sub¬ 
sidiary of the Lodge Manufacturing Co. and 
Hodge .Sled 1‘ulley Corporation, has now 
been consolid,.ted with the parent company. 
Dodge Maiuir.'Hlurlng Corp.. which was or¬ 
ganized and liegaii business lust July, pte 
Dodge M;iniifa(luring Corp. at that time 
took over (fic Iwo long-e.slabliHlu'd manu¬ 
facturing: rotu ifiis, iiodge Miinufacturing 
Co. ot^;:ini/ed in 1880 and Dodge Steel 
I'ui'ley Cui'p (iigsmzed in 1917 ns the buc- 
<-es.Hm' of ilir inirida Steel I'ulb v Co . which 
began ilie m:im)fa<'lnre of steel pulleys In 
1900. Since .Inly, 1922, the manufacture of 
Dodge. Gm iiia and Keystone irower trans¬ 
mission apiiliatiC'.s an<1 Dodge heavy oil en- 
gine .4 liri^ ix iUi eomlucted bv the Dodge 
Munufacturlri); Corp. The distribution of 
Dodge irrndiiets, wliieb lin.s heretofore, been 
done unrlei tiic mime of the Dodge Sales A 
Engineer trig Go, will iieieafter be conducted 
hy the .sale.s department of the Dodge 
Manufaeiiii ing G<kp. with Duncan J. 
Cumphell, general sale.s manager. In charge, 
and John A Heynon a.xHi.sianl general sales 


Coming Meetings 
and Events 

American Association of Enqinekbs will 
hold Its aiinuiil convention In Norfolk, Va., 
May 7 to 9 

American CTbramic Society will hold tu 
annual meeting In Pittsburgh, Pa., Peb. II 
to 17. 1923. 

American Chemical Society will hold Its 
spring meeting April 8 to 7, 1928. at New 
Iiaven. Conn. 

American ELBcrnio(?HEMiCAL Socibtt will 
hold Its spring mpptlng May 8. 4 and |, 
1923, at the Commodore Hotel, New York. 

American Founpkymen^s Associatiom 
will hold a meeting in Cleveland, 0., April 
28 to May 4. 

American Institute of Mininq ano 
METAU- uRGicAt. Enoinekks will hold its an¬ 
nual meeting In New York City during ths 
week of Feb 19. 1923. 

American Society for Steel Treating 
will hold its winter sectional meeting In 
the City Club. Chicago. Feb, 8 and 9, 1928- 

American Society for Testinq Ma¬ 
terials will iiold its twenly-.sixth annual 
mooting at the Chulfonte-Haddon Hall 
Hotel, Atlantic City, beginning Monday, 
June 25, 1923, end ending cither'Friday or 
Saturday of that week. 

International Chamrer of Comubbci 
will hold ItB second general meeting In 
Romo, Italy, March 19-26, 1923. 

National Forbiqn Trade Council will 
hold its annual conference April 25, 26 and 
27, 1923, in Now Orleans. La. 

New Jersey Chemical Society holds a 
meeting at Stettera Restaurant, 842 Broad 
St, Newark, N. J , the second Monday of 
every month, 

Society of Industrial ENaiNKERS, with 
headquarters in Chicago, will hold Its spring 
convention in Cincinnati, April 18. 19 and 
20. 1923. The major subject will be “Maii- 
ugement Problems of the Smaller Planta." 

A Paper Tndurtrieb SIxposition will be 
held In Grand Central Palace, New York 
City, during the week of April 9, 1928, by 
the international Exposition Co. 

The following meetings are scheduled 
to be hi'ld In Rumford Hall. Chemists* 
Club. East 4l8t St., New York City: 
Feb. 9—American Electrochemical Society 
(In charge), Society of Chemical Industry* 
Socl^tf' de Chlmio Industrielle. American 
Chemical Society, Joint meeting. March •— 
American Cliemical Society. Nichols Medal. 
March 23—Society of Chemical Industry, 
regular meeting. April 20—Society of 
Chemical Industry (In charge), Amerloan 
Electrochemical Society, Socl6t6 de ChlAlo 
Industrlelle, American Chemical Soclaty# 
joint meeting. May 4—American Chemloal 
Society, regular meeting. May 11— Sooldtd 
de Chimto Industrlelle (In charge), Amerl- 
oan Chemical Society, American Eleotro- 
ehemtoal Society, Society of Chemteal In¬ 
dustry, Joint meeting. May 18 — Society of 
Chemical Industry, regular meeting. June 
8— American Chemtoai Society, regular 
meeting. 
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BoollejrfrinK Is Developing mo,it of oonipetitivo iniportod proiluot.s This is ono 

The Fine Arl of Smuggling vory dofinito way in whioh the attention of the govei-n- 

C ''ONTEM}’()RARV philosophers, particularly those went can t>e centered on imports of questionable origin. 

> of a thirsty inclination, have often said that prohi- I't i^ime, other proeedures will doubtless suggest tlum- 
hition is responsible for making the United States a selve.s, tint it liehooves the ch'mical indusfrie.s to take 
nation of criminals. In view of the widespread viola- immediate steps to put an end to this disastrous pha.se 
tion of the Eighteenth Amendment, we have never been I,ootlogger’,s activity, 

disposed to controvert their argument. Jtecently, liow- — o 

ever, a prominent manufacturer of fine chemicals has I’early (Jutes 
called our attention to another phase of the iirohibition For the IJnregenerate 

problem that seems to carry with it a serious menace TN the last October number of our Kreneii contemporary 

to certain of our chemical indu.stries. 1 ('Inmio cl Inflitslric, MM. Ui.emknt and Revi6re an- 

VVhen an industry grows to tremendous proiiortions, noiince their achievement of synthetic mother-of-pearl, 
iiyiirodiicts often beeome sources of unexpected profit. 'I’lie iiearl oyster, it appears, secretes an alhumenoid 
Now, as bootlegging has gradually reached the stage material called “conebyoline,” which contains calcium 
of big Inisiin'ss, it is perhaps natural that it should carbonate and water, and the authors found that when 
(leveli))) some profitable sidelines. One of these is smug- calcium carbonate is iireciiiitated in a eolloidal medium j 
gling, and along the coast lines and international lior- "mier certain conditions, it forms a network of jiarticles 
del s an illieit trallie of no mean projiortions has been vi-hich displays the optical iiheiiomena of a grating. Salts 
developed within the past few years. It was recently <’f other metals show similar but less pleasing effects 
staled in Congress, on no less authority than that of owing apiiarenlly to the finer grain of the calcium 
till State Department, that from the little islands of carbonate. 

the b.ihamas alone over 1,21)0,000 gallons of liipior is We confess to a sense of shock aliout this invention, 
annually snuggled into the United States. .As ttiis We didn’t mind the corrugated domestic rainbows 
liattu became e.stablistied on such a large scale, and lirought out on so-ealled Tiffany glass years ago. But 
Mitli com|iara1ive ease, it was not umiatural that the Hu's is different. We went to Sunday School with dili- 
'loollegger should reach out for a profitable e.xpansion gence and learned our lessons lo the end that we might 
III Ills business. With the same equipment that was eventually march in triumjih through gates of just such 
I'eiiiiiied to bring in 50 or 100 cases of a material as licarly siilendor, get an eiiuipment of wings and a harp, 
liiili.i as liquor, he found that he could handle thou- ‘‘ml proceed to enjoy ourselves with a definite quality 
sar'is of (lollais wort li of expensive drugs, pliannaceiiti- di.slinction. Now along come the.se two Frenchmen 
I ah or line perfumes. To tie sure, the risk was a little with their precipitated calcium carbonate, and tiefore 
greater, the jienalties considerably more severe, but Jiroli- w-e know it some movie magnate from Hollywood who 
alil> these dangers served merely to add zest to the never went lo Sunday School will set up a "palatial 
hooilegger’s game, residence’’ across the way, and in front of it will be 

Dm- manufacturing friend tells us that as a '■(■.suit '’‘‘''■V pearly gates of our young desire—and no 

"I lliis diversion the country is being Hooded with iirim.stone pit at the left entrance for our dearest 
■sniuggleii drugs —salvai'.san lieiiig a particularly promi- enemies. It’s too bad, 

neiil "xainple. Much the same condition also exist.-' in ... 

the case ol high-nriced .synthetics used by the perfumers Hc.vond the Control 
and extract manufacturers. And, too, the dope and Of the Directors 

namdie traffic continues without abatement. AT THE general meeting of the stockholders of the 

Jhat these clandestine importations threaten the very /l Magadi Soda Co., Ltd., held in London on Dec. 11 
•■xisteiire of Ameiican industries is obvious, .lust what last, S. Samuel, the chairman of the hoard, said that 
the donie.stie manufacturer can do to prevent them, "the very unsatisfactory position of the company had 
owever, is not so clear. He can insist on better en- lieen lirought about by causes beyond the control iif the 
I'lrcement, and can and should aid the federal authorities directors. Production had been hindered throughout 
III ferreting out information regarding the origin and by the failing of machinery and the fixing of the rate 
-iiurce ol material believed to have been illegally im- of exchange at 2 shillings to the rupee." 
ported. He should not lose sight of the fact, too, that This brings up a very interesting question. Was the 
under section .516 of the new tariff law the American failure of the machinery wholly beyond the control of 
Piodiicer for the fir.st time in history has been given the directors? We admit the rate of exchange was. 
e privilege of appealing to the cuatom.s authorities Suppose the accounts had not been properly kept and 
Ol' information regarding classification and appraise- at the annual meeting they wouid have been unabie to 
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tell what their ssBete and liabilities were. Would that 
have been "beyond the control of the directors”? It 
would not, and yet directors are not chosen because they 
are expert accountants. Suppose they had neKlected to 
make sales, although there was a good market. They 
would have been to blame, and yel they were not all 
chosen because they were alkali .salesmen. Then why 
was it beyond their eontrol if the machinery they 
bought was improperly designed or improperly chosen? 
The decision to purcha.se certain equiimient is just as 
much a part of their busi ness as is keeping accounts 
and selling their product. 

Later in the report we I’ead that "the defects of the 
new bucket-dredger which had been sent to Magadi 
had now Ireen made good and tin dredger had been 
restarted; in a few weeks there would be a minimum 
production of soda at the rate of 11)0,00(1 tons a year." 
Why wouldn’t the bucket-dredger work when it was 
set up? Evidently beeauAe it was improperly designed 
for the work in hand. Maybe a memtier of the board 
who doesn’t know anything of technology bought it 
from an officer of a machinery comiiany who knows 
nothing of soda production. 

The chairman of the board made an error that is 
even more common in this country than it is in Eng¬ 
land—namely, that ignorance of technology is excusable 
among the directors of a manufacturing coriioration. 
In point of fact the board of a corporation is a unit. 
No one man can know everything. To bave a con¬ 
sultant on call will not solve the iiroblem, becau.se those 
who are not jiroperly informed do not know when to 
send for him. It is just a.s imiiorlant to have a compe¬ 
tent technologist among their number, to avoid such 
mistakes as this, as it is to have men who can read a 
balance sheet. Then these mistakes will not be “beyond 
the power” of directors. The condition will lie within 
their control and the errors will be avoided. 


Growing More 

And More Helpless 

ONGKESSMAN RAIjNEV of Illinois declares that 
there are now on the federal payroll and on state 
and municiiial payrolks, and pensioners and others who 
are maintained by taxes, .about Ii,;i5(),000 men and 
women. That would indicate thal 1.'),000,000 persons 
in the United States live on taws collected from their 
fellow citizens. There are only ;!0,00(),000 of us engaged 
in productive labor. Therefore every two persons so 
engaged support besides their own families at least one 
man, woman or child by the ta.xes they pay. If they 
don't pay it in taxes they pay it in rents or other living 
expenses. 

In 1897 there were 167 federal deputies, agents, etc.; 
in 1907 there were 3,000, and in 1!)22 thei-e were over 
30,000 federal deputies, agents and inspectors on the 
government iiayroll. Within the last G5 years federal 
taxes have increa.sed from 40 cents to J30 per capita. 
The late.st plan for adding to the tax burden is to 
collect the British debt on the beat possible terms and 
then ..blow in the whole four or live billions on a soldiers’ 
bonus. 

What are we going to do about it? 

No matter what we think a.s individuals, these plans 
may go through. Politicians respond to what they think 
is public opinion, and this noise to which they are obedi¬ 
ent does not contain as yet any intimation that taxes 
raise rents and living expenses. The noise demands 


that commissioners be appointed to examine into and 
control nearly everything there is. The politicians obey. 

When this government was organized there was 
Thomas Jefferson, who held that the people should 
manage their own affairs and that we should have as 
little government as possible. ALEXANDER HAMILTON,, 
on the other hand, upheld the idea of a strong central 
government to control affairs. Both were philosophers 
and thoughtful men. We have discarded JEFFERSON 
and followed HAMILTON, which might have been well 
enough if we had only kept our wdts about us. But 
we followed thoughtles.sly. We demanded government 
control of anything and everything until now it has 
become a burden. As an examjile, the Bureau of Indian 
Affairs supports between .'>,000 and 6,000 employees to 
look after 200,000 Indians, and the Indians are suffering 
fi'oni lack of intelligent ;ind conscientious attention. 
.Nevertheless this same bureau asks for an appropria¬ 
tion of $13,000,000 for the coming ,v«ar. The govern¬ 
ment Is fairly choked with just such abnormal growths 
on various parts of its sy.stem. 

Some day the pendulum i.s bound to awing back for 
(he same reason that a rocket that goes up must come, 
down. We as a people .shall grow tired of the infernal 
coat of so much governmenl. The noise will say so, 
and the politicians will jiroceed to cut and slash. They 
will not do so intelligently, because it is the habit of 
politicians to address them.selves to window-dressing 
rather than to look ahead beyond the next election. So. 
we would better prepare to manage our own affairs 
without government support. This simpler and less 
expensive and leas helpful and less meddlesome gov¬ 
ernment may be slow in coming, but it is bound to- 
arrive some day. It will be wise for us to consider our- 
situation beforehand. 


Smoke Damage 

And Chimney Height 

N page 1220 of our issue of Dec. 20. 1922, we pub¬ 
lished a brief abstract of a decision on a smoke suit 
dating back to 1917, in which the plaintiff was given a 
judgment for some damage incurred while the flue sys¬ 
tem of the St. Louis Smell ing & Refining Co. was under 
reconstruction. Unfortunately, however, the caption 
of the note stated that “Doubling Height of Smelter 
Stack (tauses Fume Damage." 

Our readers will doubtless recogni'/,e in this one of 
the slips and errors which happen to any organization 
of mere humans. Those interested in smoke have fol¬ 
lowed our very full accounts appearing during the last 
.o years of investigations on that problem. These re¬ 
searches have established so clearly as to be beyond 
reasoiiatile doubt that no crop damage results from SO, 
fumigation except when definitely known concentra¬ 
tions are exceeded for definitely known times and under 
optimum conditions of sunlight and humidity. In other 
words, sulphur is successfully eliminated from a smelter 
system by correct dilution of the flue gases into the 
surrounding atmosphere before the smoke .stream 
touches the ground. It is self-evident that this dilution 
increases with the temperature of the gases and the 
elevation at which they are discharged. 

Therefore the possibility that crop damage could be 
increased by doubling the height of a stack—other con¬ 
ditions remaining the same—is so remote that those 
cognizant of the smoke situation would unconsciously 
appraise oUr headline as an error. 
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The Raging Battle 
Of the Oil Titans 

HE greatest legal struggle in the history of Ameri¬ 
can industry is now going on in an effort to decide 
what is what and who is who in the oil-cracking busi¬ 
ness. Hundreds of millions of dollars are involved, a 
money value with which there are few comparisons. 
Tales of Captain Kidd’s treasure chests or even stories 
of the fortunes of modern bootlegger.s would have to 
be put through at least a seven-stage radio amplitier to 
be heard in this battle of the oil Titans. We are now 
producing annually about six billion gallons of gasoline 
in this country. Imagine the great, green depth of 
Niagara Falls roaring away for about 45 minutes and 
one may perhaps visualize our annual gasoline produc¬ 
tion. The proportion of “cracked” to .straight-run gaso¬ 
line made from the crudes is rapidly approaching a 
one-to-one ratio. Fuel oil pas.sed through an efficient 
cracking plant is enhanced in value about fi cents per 
gallon. 

Why the big fuss? Simply because the elements of 
oil cracking, heavier hydrocarbons to lighter ones, were 
discovered when present-day graybeards were living in 
“The Days of Real Sport” with Skinnay and the I’up. 
Coupled with the general situation is a crippled, .sadly 
underpaid Patent Office. That gasoline was produced 
in substantial quantities by the old-fashioned cracking 
processes wa.s reported by Prof. C. F. Chandler away 
hack in the lUT-bicycle age. And wc moderns know too 
that a very large part of what is now included in the 
gasoline or motor fuel fraction was formerly run into 
the kero.sene fraction. True the yield of gasoline ns 
increased and its quality is improved by distilling or 
cracking under pressure, hut Krey, Dewar and Redwood 
end others developed processes of this sort back in the 
iow'i- Pleistocene. And now, too, interested people are 
discovering that fo.ssil apparatus di.scovered in the chalk 
cliffs of Bayonne and other point.s can be operated so 
as to produce gasoline. Furthermore, it is rumored that 
•some of the curious markings on papyri carefully pre- 
■served at the Patent Ollice have been made to blos.som, 
like .lapancse pith flowers, into working drawings of 
gasoline-cracking apparatus. 

To one who is not a .lack-be-nimtile lawyer, and not 

azing into a crystal, several things apiiear to stand 
out as real. Somebody mu.st have had to dynamite away 
a deal of conservatism and start the thing going—show 
that marketable cracked gasoline could be manufactured 
111 a big American way, and at a cozy profit. It seems 
to us that this was William M. Burton. To a casual 
reader of the daily papers it appears that Burton stills 
have been known to blow up when you didn’t want them 
to. We under.sfand that one of the big troubles has 
been the formation or carbon or coke. We are told 
that many forma of apparatus have been built, some 
with the tubes running north and others west, but 
the carbon deposits just the same. Then somebody dis¬ 
covered that if the oil is heated hot enough and then 
passed into a receiver, insulated so not to lose the heat, 
the cracking proceeds for some time and most of the 
coke forms and is deposited in this insulated chamber, 
removed from the heating surfaces. It seems that this 
Iirinciple is made use of by CROSS and by DUBBS. 

The legal struggle has settled .down to four or five 
major contestants, each with an impressive rosary of 
patents. In the meantime, conditions in the industry 
have become such that it is practically iibperative for 


a refiner to "crack” or be cracked. The freedom of 
the whole industry is, to a large degree, at stake. If the 
courts should hold that one or two of the earlier live 
patents, now in litigation, are basic, then the whole 
industry will have to pay tribute. Ten cents per barrel 
of stock treated is the royalty proposed by oae concern. 

It seems likely, at least wc hope, that out of this 
great polygonal debate will come a clarification of our 
patent law, the establishment of new precedents as to 
what is patentable matter. We have noted the recent 
decision, after appeal, in the case of the Saybolt patents 
for absorbing ga.solinc vapor under pressure from nat¬ 
ural gas, that the said process and patents merely set 
forth certain simple and widely understood principles 
of physics. How long will American industries tolerate 
$2,000 patent examiners to grind out confusion for the 
$15,000 judges, to the delectation of the $50,000 lawyers 
and the despair of those who pay for it all? 


.4waiting Operating Data 
On the Colloid Mill 

A bout .OO monlhs ago the first article on the colloid 
i mill was published by its inventor. Dr. Herman 
I’LAILSON. From this and subsequent articles wc have 
built up our pre.sent conception of a grinding mechanism 
that has attracted world-wide attention. The idea seems 
to be to subject a substance suspended in liquid to 
the extreme disintegrative action of teeth .set on a 
cylinder which rotates at high speed and drives the 
particles against .stationary teeth set on a concentric 
shell. The cylinder is designed to operate at very high 
speed, claims having been made of an attained periph¬ 
eral speed of ()50 ft. per second and a possible speed’ 
of over 8,000 ft. per second. This is the so-called im¬ 
pact type mill, which, together with the friction type 
mill, was described in detail in our issue for Jan. 10. 

There .seems nothing impossible in the conception of 
such disintegration, ’To anyone who has worked with 
dye pastes or other substances where fine subdivision 
is essential, a mechanical disintegrator is conceivable. 
But the stumbling blocks in the way of complete 
optimism regarding its utility are incidental to the 
terrific speed that is necessary. First, there is the 
wear and tear of heavy work at high speed. Of course 
in a machine like the Sharpies supercentrifugal we have 
speeds which the colloid mill probably would not reach; 
liut the supercentrifugal has a relatively light cylinder 
rotating in air, while the colloid mill must have a 
heavier cylinder operating in a li(|uid. If the mill is 
u.sed to make actual or near colloidal solutions, the liquid' 
would often be vi.scous. As a matter of fact, in terms 
of 1,000 r.p.m., any liquid is viscous. Then the mechan¬ 
ical details of construction of such a mill on a com¬ 
mercial scale offer a formidable problem. Of course 
it is not impo.ssible, but it presents sucb difficulty as 
to make commercial success almost a greater achieve¬ 
ment than the invention itself. Finally, after the mill 
has been made a mechanical possibility, tbe high oper¬ 
ating cost for power and the replacement coat of worn 
parts due to heavy wear and tear present ob^rating 
difficulties that suggest a dkstinct economic handicap. 

So far there are no exi.sting data on the operation 
of the mill and they are being awaited with interest. 
The difficulties outlined here are not regarded as in¬ 
superable; they merely indicate the very definite engi¬ 
neering problem that must be solved before the mlH 
can be a success. 
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tell what their ssBete and liabilities were. Would that 
have been "beyond the control of the directors”? It 
would not, and yet directors are not chosen because they 
are expert accountants. Suppose they had neKlected to 
make sales, although there was a good market. They 
would have been to blame, and yel they were not all 
chosen because they were alkali .salesmen. Then why 
was it beyond their eontrol if the machinery they 
bought was improperly designed or improperly chosen? 
The decision to purcha.se certain equiimient is just as 
much a part of their busi ness as is keeping accounts 
and selling their product. 

Later in the report we I’ead that "the defects of the 
new bucket-dredger which had been sent to Magadi 
had now Ireen made good and tin dredger had been 
restarted; in a few weeks there would be a minimum 
production of soda at the rate of 11)0,00(1 tons a year." 
Why wouldn’t the bucket-dredger work when it was 
set up? Evidently beeauAe it was improperly designed 
for the work in hand. Maybe a memtier of the board 
who doesn’t know anything of technology bought it 
from an officer of a machinery comiiany who knows 
nothing of soda production. 

The chairman of the board made an error that is 
even more common in this country than it is in Eng¬ 
land—namely, that ignorance of technology is excusable 
among the directors of a manufacturing coriioration. 
In point of fact the board of a corporation is a unit. 
No one man can know everything. To bave a con¬ 
sultant on call will not solve the iiroblem, becau.se those 
who are not jiroperly informed do not know when to 
send for him. It is just a.s imiiorlant to have a compe¬ 
tent technologist among their number, to avoid such 
mistakes as this, as it is to have men who can read a 
balance sheet. Then these mistakes will not be “beyond 
the power” of directors. The condition will lie within 
their control and the errors will be avoided. 


Growing More 

And More Helpless 

ONGKESSMAN RAIjNEV of Illinois declares that 
there are now on the federal payroll and on state 
and municiiial payrolks, and pensioners and others who 
are maintained by taxes, .about Ii,;i5(),000 men and 
women. That would indicate thal 1.'),000,000 persons 
in the United States live on taws collected from their 
fellow citizens. There are only ;!0,00(),000 of us engaged 
in productive labor. Therefore every two persons so 
engaged support besides their own families at least one 
man, woman or child by the ta.xes they pay. If they 
don't pay it in taxes they pay it in rents or other living 
expenses. 

In 1897 there were 167 federal deputies, agents, etc.; 
in 1907 there were 3,000, and in 1!)22 thei-e were over 
30,000 federal deputies, agents and inspectors on the 
government iiayroll. Within the last G5 years federal 
taxes have increa.sed from 40 cents to J30 per capita. 
The late.st plan for adding to the tax burden is to 
collect the British debt on the beat possible terms and 
then ..blow in the whole four or live billions on a soldiers’ 
bonus. 

What are we going to do about it? 

No matter what we think a.s individuals, these plans 
may go through. Politicians respond to what they think 
is public opinion, and this noise to which they are obedi¬ 
ent does not contain as yet any intimation that taxes 
raise rents and living expenses. The noise demands 


that commissioners be appointed to examine into and 
control nearly everything there is. The politicians obey. 

When this government was organized there was 
Thomas Jefferson, who held that the people should 
manage their own affairs and that we should have as 
little government as possible. ALEXANDER HAMILTON,, 
on the other hand, upheld the idea of a strong central 
government to control affairs. Both were philosophers 
and thoughtful men. We have discarded JEFFERSON 
and followed HAMILTON, which might have been well 
enough if we had only kept our wdts about us. But 
we followed thoughtles.sly. We demanded government 
control of anything and everything until now it has 
become a burden. As an examjile, the Bureau of Indian 
Affairs supports between .'>,000 and 6,000 employees to 
look after 200,000 Indians, and the Indians are suffering 
fi'oni lack of intelligent ;ind conscientious attention. 
.Nevertheless this same bureau asks for an appropria¬ 
tion of $13,000,000 for the coming ,v«ar. The govern¬ 
ment Is fairly choked with just such abnormal growths 
on various parts of its sy.stem. 

Some day the pendulum i.s bound to awing back for 
(he same reason that a rocket that goes up must come, 
down. We as a people .shall grow tired of the infernal 
coat of so much governmenl. The noise will say so, 
and the politicians will jiroceed to cut and slash. They 
will not do so intelligently, because it is the habit of 
politicians to address them.selves to window-dressing 
rather than to look ahead beyond the next election. So. 
we would better prepare to manage our own affairs 
without government support. This simpler and less 
expensive and leas helpful and less meddlesome gov¬ 
ernment may be slow in coming, but it is bound to- 
arrive some day. It will be wise for us to consider our- 
situation beforehand. 


Smoke Damage 

And Chimney Height 

N page 1220 of our issue of Dec. 20. 1922, we pub¬ 
lished a brief abstract of a decision on a smoke suit 
dating back to 1917, in which the plaintiff was given a 
judgment for some damage incurred while the flue sys¬ 
tem of the St. Louis Smell ing & Refining Co. was under 
reconstruction. Unfortunately, however, the caption 
of the note stated that “Doubling Height of Smelter 
Stack (tauses Fume Damage." 

Our readers will doubtless recogni'/,e in this one of 
the slips and errors which happen to any organization 
of mere humans. Those interested in smoke have fol¬ 
lowed our very full accounts appearing during the last 
.o years of investigations on that problem. These re¬ 
searches have established so clearly as to be beyond 
reasoiiatile doubt that no crop damage results from SO, 
fumigation except when definitely known concentra¬ 
tions are exceeded for definitely known times and under 
optimum conditions of sunlight and humidity. In other 
words, sulphur is successfully eliminated from a smelter 
system by correct dilution of the flue gases into the 
surrounding atmosphere before the smoke .stream 
touches the ground. It is self-evident that this dilution 
increases with the temperature of the gases and the 
elevation at which they are discharged. 

Therefore the possibility that crop damage could be 
increased by doubling the height of a stack—other con¬ 
ditions remaining the same—is so remote that those 
cognizant of the smoke situation would unconsciously 
appraise oUr headline as an error. 
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A Protest 

To the Editor of Chemical & MetaUnrgiccd Engineering 
Sir:—T he American nation is, I am told, specially 
courteous to women. I take it therefore for granted 
that you will publish in full this letter. 

Friends have put before me pages 776 and 777 of 
your journal for Oct. 18, 1922, and I am assured that 
your paper has a wide circulation among American 
engineers and chemists. To my great astonishment 
my cartoon which appeared in the Fliegende Bldtter 
has been reprinted without my permission and has been 
explained at the same time in a way which excels the 
misrepresentations disseminated during the world war 
in the Northcliife and other press of the former enemies 
of Germany. The following explanation of my satirical 
cartoon may suffice: 

The Fliegende Blatter is an entirely non-political 
paper, which ridicules and condemns human weakness 
of every kind. Vox populi means the voice and judg¬ 
ment of the masses in ail countries of the world. Now¬ 
adays people are generally not guided by leaders of a 
supernormal intellect, intelligence and very high qual¬ 
ification, but in the first instance the mind of the 
masses is dependent on the press, the influence of which 
is increasing everywhere. 

The fallacy of human leaders is proved by the down¬ 
fall of Woodrow Wilson in your country and Lloyd 
George in England, not to speak of the German leaders 
in 1914 to J918. The press leading the masses is imbued 
with phrases and catchwords. The owners and gov¬ 
ernors of the press are rarely guided by ideals, but 
mo.stly by egoistic thoughts. The masses are like a 
flock of sheep i Hamnielherdc) , who follow the guide- 
wether (Leilhammel) . In a great many countries the 
“Leithammel” of the press are “wolves in sheep's cloth- 
ir)-’,” who feed the sheep with phrases and catchwords. 
This, my general impression of all countries, was pic¬ 
tured in my cartoon. I regret that such long interpreta¬ 
tion is necessary to prove that the author of your article 
has not understood the proper meaning of the word 
“vox populi” and of my cartoon and that a journal of 
your position and reputation has published such wrong 
judgment of my country without consideration of the 
true state of affairs in all countries. 

Rathe OLSnAusEN-SondNBKRGiai. 

i'aiiurii, Gf*rinan>. 

Koitor's Note: We gladly grant space for our corre¬ 
spondent’s explanation. Our interpretation of the 
cartoon still seems particularly fitting to conditions in 
(iermany, where the masses have been exploited by a 
few industrialists. 


Numbering of Steel 

To the Editor of Chemical & Metallurgical Engineering 

Sir: —It is curious how variously a piece of writing 
can be viewed. Your editorial of Dec. 27 leaves one of 
your correspondents dizzy from your persiflage, while 
to some others of us it appears to be a sensible con- 
.structive review of the situation. 

The question of numbering or codifying steels is of 
considerable importance. But if it is to be discussed in¬ 
telligently, every proponent of a numbering system 
should start by stating quite definitely the purposes to 
be served by the system. 

To my mind there are two main spheres of usefulness 
for a numbering system: 

(1) A manufacturer who makes machine parts and 
purchases semi-finished steel bars, blooms, etc., of vari¬ 


ous grades and desires to give each grade of steel a 
designation so that it may be readily recognized and 
referred to, to the end that the correct steel shall be 
selected and used for each part to be manufactured. 

(2) A designer wishes to use on his drawings a sim¬ 
ple notation which shall show the kind of»steel to be 
used for each part. 

These two applications are to a certain extent over¬ 
lapping and in practice will be subject to many minor 
variations and developments. They do, however, show 
the essential characteristics required of any useful sys¬ 
tem of designating steels. Both uses lead eventually to 
the purchasing agent, and in this fact lies the necessity 
that the numbering system to lie really useful must be 
perfectly definite. Suppose that under a system applied 
to our No. 1 purpose, the stock of a given steel is run¬ 
ning low and the stock clerk requisitions 100 bars 4 in. 
square by 10 ft. long of XYX steel. The designation 
XYX is sufficient and satisfactory if it enables the 
clerk in the purchasing department to fill out as a 
matter of simple routine a request for bids or an order 
which will indicate without further question the steel 
required. To my mind this can be done only by having 
the symbol XYX represent a complete and definite speci¬ 
fication. A symbol which merely indicates the general 
proportions of the principal elements is useless to the 
purchasing agent. To place his order intelligently he 
must have an open-or-shut specification on which he 
can accept or reject without argument. 

Similarly for our No. 2 purpose. To fulfill the de¬ 
signer’s needs the designation on the drawing must 
leave no doubt as to the properties of the finished piece. 
These must be so clearly expressed that it becomes a 
routine matter to select the raw material and to choose 


the processes it is to undergo to give the desired results. 
Again the symbol designating the .steel must lead to a 
complete specification. 

It is evident that for semi-finished material (our 
purpose No. I) the numbering will in most cases lead 
only to a specification as to chemical composition, while 
for finished parts (our purpose No. 2) the specification 
must usually cover physical properties with some indica¬ 


tion as to the chemical composition, but in both cases 
the numbering to be of practical value must give a con¬ 
crete, definite account of the steel it describes. 

Lawford H. Fry. 


StinulHid HItit'l Works 
Hurnlrnm, Pa. 


Studies on Graphite Crucibles 

In order to investigate the crucible-making properties 
of American graphites as compared to foreign graphites, 
seven sets of crucibles, six to the set, were made by the 
Vesuvius Crucible Co., according to a formula furnished 
by the Ceramic station of the Bureau of Mines. 

In arriving at this formula, the bond clays were varied 
and the Ceylon graphite kept constant. Crucibles made 
from the most promising mixes were tested in steel- 
melting practice at the Lockport, N. Y., plant of the 
Simonds Manufacturing Co. Some of the crucibles gave 
ten melts before failure, which is considered excellent 
practice. 

Using the most promising mix of bond clays and 
graphite obtained in the above-mentioned tests, seven 
sets of crucibles were made up using seven different 
graphites and are now awaiting test. Thei graphites 
used were Ceylon, Madagascar, Alabama, New York, 
Montana, Texas and Canadian. 
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How "Asbestos-Protected Metal” 
Was Developed Commecially' 

By .1. ff. Young 

S-itior JiJiiuHtrlal F»‘lIow, Mi'llon rn^lituti' of Iiiduafrl-i] Tt-'.Hoart'h. 

IJnlverHity uf rmnliurKfi, I'u. 


The Early Stages of Develop¬ 
ment and the Peculiar Problems 
Which Had to Be Solved Before 
the Product Became a Commer¬ 
cial Success—The Process of 
Manufacture—Some Still Un¬ 
solved Problems 


T llKl'iK arc two fundamental jirohlcms with which 
man ban had to contend .since lime prehistoric. 
Man'.s first duty ha.s lieen to pro'vide food and his 
Recond to provide shelter. Accordintrly, the L'cneral 
subject “building materials” is not one which is impres¬ 
sive by il.s newness; it i.s one wlii(h has lieen with us 
always and that always wil^remain. Ilowevei', with the 
advent of the modern factory and cheniical industry, 
there have come some novel phases of the subject which 
are of interest to the chemical eniriiieor. 

As a rule, the chemical engineer has busied himself 
with chemical processes and equipment and has given 
but little attention to the selection of the proper build¬ 
ing materials to house his industry. This constructional 
task has been left to the architect; and although this 
.specialist ha.s con.scientiou.sly done his best and. as a 
rule, has made wise selections of his materials, his 
training does not fit him for meeting the many prob¬ 
lems connected with the proper housing of the various 
and highly diversified chemical industries, without 
advice from I hose w’ho should la' peculiarly well qualified 
to render .such aid—namely, the chemical engineers. 
In times past this advice has been neither sought nor 
offered. As one result, buildings containing much lead 
in their structures have been erected to house industries 
in which high concentrations of acetic acid prevail in the 
atmosphere. Concrete, copper, aluminum, zinc and steel 
—in fact, all building material—have limitations and 
have been used under conditions for which they are not 
adapted. Therefore the chemical engineer may quite 
profitably study the materials available for his buildings 
as well as tho.se used in its equipment. 

During the development and expansion of the steel 
industry corrugated steel sheets, either the so-called 
black-iron or the galvanized iron sheets, have come into 
very wide use as a roofing and aiding material on indus¬ 
trial buildings. The comparatively short life of the.se 
sheets has led to the development of a number of useful 
roofing and aiding materials for indu.strial buildings, 
each of which nevertheless leaves something to be 
desired. In other words, the perfect roofing and siding 
material is yet to lie evolved. Among the comparatively 
new roofing and aiding materials which have been de¬ 
veloped is the .so-called aabe.stos-protected metal and it 
is particularly with this product that this paper deals. 

Early Story ok A.sRKSTas-l’ROTECTWi Metal 

The early hi.story of many American industries teems 
with tales of struggles ugain.st great odds. The .sur¬ 
viving manufacturers usually owe final success to the 
courage, faith and active optimism of a single individ¬ 
ual who has never recognized defeat when he en¬ 
countered it. Such has been the case with the a-sbestos- 
protccted metal industry. Starting in 1906, at Canton, 
Mass., with an idea that a steel sheet could be protected 

•Paper preaented at Iho lUchmond meeting ot th« American In- 
atltute of Chemical i-initlnuora, Ir»‘c, 6-9. 1922, 


from corrosion by dipping it in molten asphalt and then 
pressing a iayer of asbestos felt on each aide of the 
coaled steel to protect the asphalt, H. H. Robertson 
stuck by his idea through thick and thin, and there 
was considerable thin until the present product was 
evolved. 

As may readily be imagined, the original product was 
a failure, the asbestos felt rapidly washing from the 
sheet upon exposure and collecting in the roof gutters 
or on the ground. To overcome this difficulty, the 
asbestos felt was saturated with a waterproofing mix¬ 
ture, of which chinaw’ood oil was the principal ingre¬ 
dient. The resultant product was considerable improve¬ 
ment over the original material and really gave pretty 
good service. However, the edges and ends of the steel 
sheet were unprotected, and this resulted in a weakness 
which was finally overcome by folding the felt over the 
edges of the steel, 

(lommercial success was not achieved until 1909, when 
the late Dr. E, T, Newsome developed new machinery 
which made it possible to manufacture a product con¬ 
sisting of a sheet steel core covered with a.sphalt and 
wrapped in astrestos felt saturated with a waterproofing 
agent. This product of 1909 won commercial success, 
but although it had sufficient merit to warrant its sale, 
it was considered to be a long way from perfection. It 
may be added, though, that there are a number of in¬ 
stallations of this 1909 product which still are service¬ 
able. 

Recognizing that improvements were possible in its 
product, the manufacturing company adopted the policy, 
which has since been adhered to, of utilizing a part of 
its resources each year in development work. As a 
result of the researches carried out during the period 
1909-191C, the present product was worked out and pro- 



dryino the cellulose THIOC Alt donate solution 

This produce! the Dim of ccUuIoee hydrete on the surface of the 
aRlM'Htos-protecti d metal. - 
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SSATLIliATING ASBESTOS 

cluced in 191C. This product differs from that of 1S)0!) 
in that asphalt is used to saturate the asbestos felt and 
the felt layer itself is protected by a bituminous cout- 
iiiR which retards the drying and hardening of the hitu- 
minoiis layers beneath, thu.s increasing greatly its 
weather-resisting properties. 

The t)rignal asbe,stOH-protecled metal was made in 
( ariton, Mass. In 1911 the company moved to Beaver 
Falls, Pa., and in 1916 the present factory at Ambridge, 
Pa., was occupied. Factories in Panada and England 
were then added. 

WriAT Is Required ok Roofing and 
Siding Materials 

Before taking up in detail the di.scussion of aabeatos- 
protofted metal, it is appropriate to present an opinion 
respecting the requisite essentials in the perfect roofing 
and siding material. When a roofing and siding mate¬ 
rial is referred to, there is meant the type represented, 
lor instance, by corrugated galvanized iron which is 
used to cover the .so-called skeleton type building. 

It is believed that the perfect roofing and aiding mate¬ 
rial, in order to meet various and complex requirements 
of roofing service, should have the following characteris¬ 
tics: (1) It should have strength; (2) it should be 
resi. .ant to weathering; (3) it should be light in 


weight; (4) it should be adaptable to buildings of stand¬ 
ard design; (6) it should have a low fire hazard; (6) it 
should have a low thermal conductivity; (.7) it should 
be capable of conforming to any color .scheme required; 
and finally (8) it should have a rea.sonable first cost and 
a low per year cost. • 

Since steel is the basis of asliestos-protected metal, 
the strength requirement is well taken care of. By 
choosing steel of the proper gage, it may be made to 
span succes.sfully any purlin spacing ordinarily used. 
The weight of asbestos-protected metid is approximately 
1.3 times the weight of galvanized iron. Being similar 
in form, .strength and weight to ordinary corrugated 
steel roofing, it will span with a wide margin of safety 
all standard purlin spacings, and may be worked into 
flashings and other .standard shapes. It is easily adapt¬ 
able to the general run of mill buildings w’ittiout the' 
necessity of designing the buildings to meet any limita¬ 
tions of the roofing material. 

In order to get a better idea of the durability of this 
product, it is necessary to describe the various protec¬ 
tive coiitings used over the steel and the methods of 
applying them. The first and most important bitumi¬ 
nous coating is applied by pulling the clean steel sheet 



THE OTHEH .SIDE OF THE HOATI.NC! MACIH.NE 
.SliowlnK mrillns tank for cooUnir tho aaiilinlt roatins and lha 
tank for apiilylns the aolullon of crlluloNr Ihiocarbimalr. 



THE COATING MACHINE 

\\i . *o-eall*<l felted eheeta through tho coating rolls 

"CIH, i>ui cm the waathcrprimflng coat. 


through a vat of the asphalt maintained at a tempera¬ 
ture of 3-50 deg. F. The vi.scosity of the asphalt at this 
temperature is such that a uniform coating weighing 
about 16 lb, per square (100 sq.ft.) is pul on the steel. 
As the coated steel emerges from this tank, asbestos 
felt, previously saturated with asphalt, is pressed on to 
both sides and folded around the edges of the steel, thus 
completely sealing it. The next operation consists of 
running the so-called felted sheets through coating rolls, 
which apply the top waterproofing coat. The coating 
lolls operate at a temperature of about 425 deg. F. The 
whole process is one in which no solvents are used, the 
asphalts being applied in a melted condition. 

The asphalt used directly on the steel is an air-bl*wn 
petroleum asphalt having a low susceptibility factor, 
being soft and adhesive at low temperatures, yet not 
flowing at temperatures reached on roo-fs, even in the 
tropics. It contains practically no mineral matter and 
is chemically quite inert, particularly toward acids and 
slightly less so toward alkalis. 

The saturant for the asbestos felt is also ah air-blown 
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FEKI'ING ST1-:K1, SUIOETS INT(i Tl 110 FIOI.TINC. M,\i'||IN'|0 

asphalt of the asphalt-base petroli um type, and it is also 
quite inert chemically. 

The top or weather-pnaifioK coatiiifi; is a compounded 
hitumen, heinjf of the .so-called stearin pitch type. It is 
similar in composition to the best baking japan ba.ses 
and withstands weathering conditions very well. 

It is clear, then, that there are three layers, each of 
which is of bituminous composition and is of substan¬ 
tial thickness. The chemical nature of these composi¬ 
tions is such that they will resi.st a wide range of chem¬ 
ical conditions. Asphalt will resist the chemical action 
of a wider range of chemicals than any other commer¬ 
cial adhesive known al present. A .study of the per¬ 
formance of the product under actual service conditions 
of all sorts and in all climates show that it is a rela¬ 
tively durable building material. 

k'iRE Hazard and Corrosion 

Regarding the fire hazard, since each sejuare of metal 
has approximately 36 lb. of asphalt on it and since 
asphalt is combustible, there is a certain fire hazard 
involved in the u.se of the material. Where used on a 
roof, the hazard is of little consequence, becau.se of the 
fact that burning embers and the like, falling on such a 



THE FELTING MACHINE IN OPERATION 
The elect sheeie travel through hot uephalt and upward through 
combining rolls which proas aabestoa felt onto both aides of the 
steel ahnil and fold the edges of the felt around the steel, forming 
a continuous web. 


roof, will fail to produce a spreading fire. In other 
words, the asphalt has such a low combustion rate that 
the heat is dissipated upward too rapidly to keep the 
film burning and the fire is localized at the spot where 
the ember falls. In ca.se of a side wall a fair-sized fire 
at the base may ignite the coating, and the coating 
under favorable conditions will continue to burn upward 
until the roof is reached; hut the damage done consists 
of the lo.ss of the protection to the .steel sheets, which 
may still give some service if painted. 

While the fire hazard of a roofing and aiding material 
i.s an important factor to be considered, it is interesting 
to note that the loss from so-called alow burning or cor¬ 
rosion is several times as large each year as the loss 
from fire. One gains much food for thought in look¬ 
ing over the long list of so-called fireproof buildings 
which have burned each year. Truly the fire hazard is 
important, but the corrosion hazard is of equal if not 
greater importance. 

In general, it is quite important to have a roofing and 
siding material with a low thermal conductivity, because 
11 building housed with such material is heated with less 



THE corrugating MACHINE 

expense in the winter and i.s cooler in the summer and 
also because it transmits sound less readily, us a rule. 
Asphalt is among the very best non-conductors of heat, 
and it is safe to say that the material under considera¬ 
tion is as poor a conductor of heat as any material of 
equal thickness used for roofing and aiding purpo.ses. 
Its deficiency lies in the fact that it is not very thick: 
but in actual practice it compares very favorably with 
; in. pine wood in so far as heat loss is concerned. 

The Problem of Color 

Coming now to the subject of painting or producing 
various color effects on or with it, it is confessed that, 
outside of dark colors, such as maroon, dark green and 
brown, it has been impossible to produce colors satis¬ 
factorily, either by painting or by incorporating pig¬ 
ments in its outside coating. White or light-colored 
drying oil paints or enamels, when used over bituminous 
surfaces, become discolored by dissolving the dark bitu¬ 
minous coating; then, too, the paint films tend to distort 
the underlying bituminous material, producing an effect 
commonly termed "alligatoring.” If a priming coat of 
shellac or other similar gum is applied to a bituminous 
surface, a drying oil paint may then be put on without 
becoming discolored, but, upon exposure, cracking and 
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“alligatoring” take place. For interior fiiiishes a fairly 
eatisfactory result is obtained by the shellac priming- 
coat method, provided either a cold-water paint or a 
drying-oil paint is used over the shellac, A Manila copal 
spirit varnish may also be u.sed as a priming coat, A 
cellulose nitrate lacquer has been developed in which 
alcohol is the principal component of the .scdvent. This 
lacquer i,s .satisfactory as a priming material, and with 
aluminum or bronze powder it will produce a .satisfac¬ 
tory light- and heat-reflecting fini,sh that weathers fairly 
well, without cracking or distorting the coating. It may 
be seen that, although it is possible to produce .several 
light color effects, they are all more or less of the make¬ 
shift variety. It is true, however, that on the vast 
majority of buildings of the type covered by similar 
materials dark colors are not objectionable; indeed, they 
are often preferred. 

Taking up finally the factor of cost, it may be said 
that asbestos-protected metal compares very favorably 
in first cost and in per year costs with material used 
for the same purpose. Erected, it costa from one and 
one-half to two times as much as painted galvanized 
iron; but on a per year basis the cost will average very 
much below that of painted galvanized iron, when its 
low maintenance cost is considered. 

Summarizing the chnracteri.stica of asbestos-protected 
metal, it may be stated that it is strong, durable, adapt¬ 
able and light in weight, and has a fairly low thni'mal 
conductivity. It has a certain fire hazard, and is not 
c,apable of l)eing painted satisfactorily with drying-oil 
paint.s. It has a relatively low first cost and a low per 
year cost. 

Some Research Problems, Solved and Unsolved 

In the development of any industry it is natural to 
exp-ect a variety of problems to arise, and often they 
come from quarters least expected and at moat inop¬ 
portune times. One such problem appeared when the 
present type of asbestos-protected metal was first 
marketed. It was found that, even though a very high 
melting-point asphalt had been used as the top weather¬ 
proof coating, the .sheets, when piled flat and shipped 
to southern and even northern points, would stick 
together firmly. All sorts of fine powders were used as 
surfacing materials to attempt to eliminate the ditfi- 
culi , but with little success. The research finally de¬ 
veloped a viscose solution which could be used to coat 
the sheets, and this worked successfully. As you are 
reminded, vi.scose is the term applied to solutions of 
cellulose thiocarbonate. Heretofore, these solutions 
have been used largely to produce artificial silk. To 
prepare viscose, cellulose in the form of cotton or wood 
pulp is treated with caustic soda and carbon bisulphide 
undei- proper conditions to form a water-soluble cem- 
pound. Viscose, when heated or treated with salt or 
acid solutions, decomposes to form a so-called regen¬ 
erated cellulose. This regenerated cellulose has lost 
its fibrous structure and is clear. 

By running sheets through solutions of viscose, they 
become coated therewith. The sheets then are dried at 
a temperature of about 120 deg. F., which results in the 
decomposition of the viscose to form cellulose hydrate. 
Inasmuch as the viscose on the sheets is in the form of 
a thin film, the regenrated cellulose hydrate produced 
is in the form of a thin colorless film, which completely 
covers the surface of the asphalt. This film prevents 
contact of bituminous surfaces where the sheets are 
piled and, as a result, the sheets do not stick together. 



CUTTING THE rONTINIIOCS WED INTO 
INnlVimjAI. SHEETS 


Another problem which has received quite a, little 
research attention has been the fire hazard of the 
product. This problem has finally l)een .solved and the 
product has been accepted a.s equal to steel sheets as a 
fire risk in factories by insurance companies interested 
in fire risks of factory buildings. This result has been 
obtained by using a.sphalt containing hexachlorinated 
naiihthalene as the .saturant for the asbestos felt. It is 
found that, when this procedure has been followed and 
the sheet is exposed to a fire, the non-combustible vapors 
of the chlorinated naphthalene dilute the vapors of the 
asphalt to such an extent that the whole will not support 
combustion and consequently a fire is localized in so far 
as the .sheets are concerned. 

There is in addition the problem of painting bitu¬ 
minous surfaces, and, as has been pointed out, its solu¬ 
tion is not yet at hand. One very interesting develop¬ 
ment has been that of coating such surfaces with various 
metals to form adherent and coherent films. This may 
be accomplished either by depositing a thin layer of 
metal on the surface of the asphalt electrolytically or 
by spraying molten metal thereon. Although this work 
is very much in the developmental stage, hopes are 
entertained for its succe.ssful future. The product of 
this procedure may be varied so as to meet different 
chemical conditions—for example, the lead-coated 
product will undoubtedly give excellent service under 
conditions in which oxides of sulphur are the corrosive 
agents. The zinc-coated product is of pleasing appear¬ 
ance, and any of the metallized surfaces may be painted 
over satisfactorily with any drying-oil paint. Such 
products arc easily handled, stored and shipped, and are 
admirably adapted to tropical use. Another interesting 
product results from the use of granulated slate or 
minerals of different colors as an outside surfacing 
material to produce different color effects. 

In conclusion, emphasis is put on the fact that the 
future development of industries is going to be i^ore 
and more along chemical lines. In fact, the large 
manufacturing centers are becoming large chemical 
laboratories. The building materials of the future must 
successfully withstand these widely various chemical 
conditions and the development of such building mate¬ 
rials is a problem of prime importance to the chemical 
engineer. It is hoped therefore that this paper will 
serve to stimulate his interest in the general subject. 
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How Can Financiers Prevent 
Industrial Overex|)ansion? 

The Closer Co-operation of the Engineer and the 
Finanrial Man Is SuKRested as a Practical 
Solution to This Problem 

Hv IVAR ,1. Moltkk-Hansen 

< ’*111, suit Inji Enk'iii'-t ?, \‘\ U'- '* i-' kiuiti 

T hk enormous development of the woiiil’s productive 
cupacity in many chemical and electrochemical in¬ 
dustries spells ruin to a Rreat many undertakintfs and 
heavy losses to banks and shareholders. Is anybody 
responsible for this result? Who yave the atartiny 
siynal for this wild rush of capilal iincstnient in these 
special lines? Of course, these indiislries are not thi‘ 
only ones to suffer from an ovei(le\elnpment after the 
war—for instance, in shjiipiny one sees a similar over¬ 
production of carrying capacity. 

I’he common reasons of these great efforts are easily 
established and universally familiar: the wai’, the call 
for independence of each country or group of countries 
in the iiroduclion of important commodities and finally 
much easily earned money, which (idled for investment. 
Yet ought not a great deal of tliis investment in impos- 
.sible enterprises to have been avoided? I do not now 
deal with imperiect construel ion in certain of these 
war-time industries, nor with the riskles.sness in plac¬ 
ing contracts for construction, which led to absurd 
wag(‘s for manual labor in many instances. What I 
want to get at is the fundamental relationship among 
hankers, promoters of imliislrial si hf‘mes and the engi¬ 
neering traternity. 

Tiik ()i,n (iiiv, “1;AC'K or Technical tioNTACT” 

II apjiears lhat this all-imporianl relationship is ver\' 
casual and has been very little cultivated in most coun¬ 
tries till now, with a few exceptions. Hankers have as 
a rule very little insight into the chemical and allied 
industries and can hardly he expected to have this siie- 
cial know'ledge. Promoters are too often without any 
sjiecial practice and knowledge ol actual working condi¬ 
tions in the industries which they propo.se to establish 
and still less in their commercial a.spects. But even 
when such knowledge exists Ihe interests of promoters 
lead to an overemphasis of the o|ilimistic sides of a 
'proposed undertaking. The neutral and well-informed 
body of ccdlegc and university professors and first-rate 
consulting engineers is cither not called in at all or 
only too late and with a very rc.stricted field of action. 
They ar(‘ perhaps re(]n(*Ht('d to express themselves on 
the strictly technical aspect or in a case of arbitration 
tietween a company and its technical leaders or advisers 
and in cases of patent questions and the like. 

But the evil lies, in my oidnion, at the very root of 
things. There is insufficient control at the very begin¬ 
ning oj e\en before the bt'ginning of nnv itidustric.^. 
Banking concern.s, interested in company iiromotion or 
in lending money to industric.s, ought to have a much 
rpore thorough grasp on the whole situation than is 
now generally the case before committing themselves to 
industrial schemes. 1 should not have raised these que.s- 
tions merely to criticise existing conditions if I did not 
think there was a remedy for the evil. The salvation 
lies in a competent engineering department on logical 
and well-defined lines in every banking concern dealing 
with promotion work. Here and there one may hear 
of advisory engineers being appointed by one or the 


other bank. But comparatively seldom is the position 
of considerable importance. 

Of all the various engineering departments of com¬ 
mercial hanks which have come to my notice, there is 
one in a big Belgian bank which seems nearly perfec¬ 
tion, I am not entitled to make its organization known 
publicly, but may ,say that it corre.sponds to the tech¬ 
nical department of a big indu.strial enterprise. An 
adequate, well-equipped personnel under an experienced 
manager is able to cover those fields in which the bank 
IS interested. An adequate technical library with sci¬ 
entific and technical periodicals and other branches of 
service necessary to a proper investigation of tech¬ 
nological projects has also been established. The in¬ 
dustrial clients of the hank are carefully watched as 
long as the hank takes an interest in them. The tech¬ 
nical and financial control is serious and concerns itself 
with no olher intention than to secure the safe develop¬ 
ment iiilo fuller independence of the concerns in ques¬ 
tion, tlic degree of patronage being graded according 
to the needs of each case individually. The financial 
management of the bank is very well satisfied with the 
operation of its technical d('|iart.ment, which after a 
short time became self-supporting through a system of 
modest working charges on services rendered to the 
various industries dependent on it. 

Tangible Results of a Real Sy.stem 

Such an organization secures fair treatment all 
around. Promoters will have confidence in submitting 
their propo.sitions to such an impartial body; investors 
will know that an invitation to subscribe to a new 
company, whose working plans have been approved by 
his bank’s technical service, olfer.s the maximum safety. 

The bank management will feel that no diversity of 
interests exists between the technical report of its own 
engineers and the policy of the bank and finally that the 
bank enter.s into no engagement with shut eyes as to 
what the undertaking may ultimately lead to in regard 
to caidtal outlay. The sad results in many countries 
of the war and post-war activity in promotion or e.xten- 
sions prove too well that in this field ignorance is not 
hhss. Any bank adopting the policy of full technical 
and commercial research of any industrial proposition 
put Ih'Ioi’c it by its trained .staff of experts will certainly 
in the end find that knowledge is power, 

A conversation I had with my late friend Prof. .Io.seph 
\V. Itichards in September, 1SI21, on the.se questions 
made me believe that also in America things might be 
improved in this respect; the important and neglected 
rational relationship between the engineer and the 
hanker. And to sum up my impressiqps and the experi¬ 
ences which have come to my knowledge: Much of the 
financial disaster from overproduction capacity after 
the war mig'^ht have been avoided, had the banks and 
the financiers had at their di3po.sal a well-established, 
technical service forming an integral part of their busi¬ 
ness outfit, somewhat on the lines indicated in the 
Belgian bank. 

Drastic examples may be called in to witness the 
truth of this observation, which on reflection may seem 
so obvious to many as to Ire compared with the famous 
egg of Columbus. Yet it is one thing to admit the 
truth of a statement, another to conquer the inertia 
of long-established neglect and reliance on the rule-of- 
thumb methods, The vital need of the hour calls for 
more exact businesslike and scientific treatment of the 
problems of the right relationship among capital, indus¬ 
trial initiative and engineering. 



The Resolution of Petroleum Emulsions 

By Haiuhd V. Dodd 

Depurtment of I’etruleum and Gaa, California State Mining Bureau, Taft, Calif. 


T he factors controlling the stability of emulsions 
in general have been thoroughly studied during 
the last 20 years, and the results of these studies 
were admirably presented and reviewed in some recent 
articles.' In this paper, therefore, the discus.sion of 
the theory of emulsification will be very brief. 

The Two Classes of Emulsifying Agents 

A stable emulsion between two immiscible liquids is 
possible only in the presence of a third substance, the 
emulsifying agent, which collects at the interface and 
forms there a coherent film. There arc two kinds of 


Sherrick* suggests the importance of these asphalt¬ 
like bodies in the formation of petroleum emulsions, 
but since not all asphalt base oils emulsi^’ easily, he 
thinks these colloidal substances are not, alone, effec¬ 
tive as emulsifying agents, but must first be adsorbed 
upon hydrated earthy material, which is thus changed 
from a water-soluble to an oil-soluble colloid. This does 
not seem probable, because the conditions cited by him 
as favorable for the formation of such a colloid are 
not likely to have been of wide occurrence, and also 
because many emulsions contain little or no earthy 
material. 


emulsifying agents—namely, those that are apparently Furthermore, such an assumption is not necessary— 
soluble in one phase of the emulsion, and those that are the nature of the solution of the asphalt-like bodies in • 
insoluble. Investigation has shown that the apparently the crude oil probably depends upon the ratio of light 
soluble emulsifying agents are actu- fractiors to lubricating fractions. 


ally colloids. The insoluble emulsi¬ 
fying agents are finely divided .solid.s 
that have the property of collecting 
at the interface between the two 
liquids. 

The only difference in the behavior 
of the two classes of emulsifying 
agents is that the colloids lower the 
interfacial tension, and it is gene¬ 
rally supposed that the insoluble 
emulsifying agents do not. Lower¬ 
ing of interfacial tension undoubt¬ 
edly promotes emulsification, but is 
not essential. The essential prop¬ 
erty of an emulsifying agent is its 
tendency to collect at the interface 
:ind form a coherent film, which pre- 
vi iits coalescence of the globules of 
I he dispersed pha.se. If the emulsi¬ 
fying agent is water-.soluble (a hy- 
drophile colloid), or is more readily 
wet by water than by oil, the aque- 


SubNtances Soluble in Both 
Phases Are Found to Be 
Effective Agents for Break¬ 
ing Down Crude Oil Emul¬ 
sions, Providing Very Small 
Amounts of Acid Such as 
Sulphuric Are Also Intro¬ 
duced. The Mutually Soluble 
Substances, of Which Phenol 
Proved the Most Satisfactory 
of Those Tested, Conveys 
the Acid Through the Envel¬ 
oping Oil to the Dispersed 
Water. It Has Also Been 
Found Advantageous to Use 
a Certain Amount of Heat 
During the Reaction 


and consequently the tendency to 
emulsify should be expected to vary; 
as the dispersion approaches that of 
true solution the tendency to emul¬ 
sify should be expected to decrease. 
In every case that has come to the 
writer’s attention, dilution with 
gasoline has made the emulsion more 
difficult to break. This indicates 
that the degj'ee of dispersion of the 
asphalt-like bodies is more favorable 
for emulsification in light fractions 
than in heavy. 

Asphalt in Oil-Field Emulsions 

To test the effectiveness of as¬ 
phalt as an emulsifying agent, the 
writer prepared some emulsions of 
distilled water di.sper,sed in gasoline 
solutions of asphalt of various con¬ 
centrations. The asphalt used was 
a refined product sold by the Stand- 


oiLs phase will be external; if it is 


ard Oil Co. of California under the 


oil-soluble (a hydrophobe colloid), or is more readily 
wet by oil, the oil phase will be external. 

It has been claimed that ions adsorbed upon the 
gl bules of the dispersed phase will act as emulsifying 
agents, but there seems to be no satisfactory evidence 
that a true emulsion has ever been produced without 
the presence of a solid or colloidal emulsifying agent. 
There is no doubt, however, that the static charge on 
the globules of the dispersed phase, whether due to ion 
adsorption or to other causes that are not thoroughly 
understood, often increases the stability of an emulsion 
to a considerable extent. 

The Emulsifying Agent in Petroleum 

All crude petroleum emulsions are of the water-in¬ 
oil type, and we, therefore, know that the emulsifying 
agent must be .some oil-soluble colloid, or some finely 
divided, insoluble solid that is more readily wet by 
oil than by water. Crude petroleum contains heavy 
hydrocarbons, such as a.sphalt, asphaltenes, etc.., which 
are probably present in colloidal solution and could 
reasonably be expected to act as emulsifying agents. 

‘EnniUlflcatlon Symposium: J. Ind. Ena Chem., vol. 13 (1921), 
I'P 1908-1017. 1116-1123.' 

V Ind. Ena. Cham., vol. 12 (1920), p. 188: vol. IS (1921), 


name of “a.sphaltum cement.” The emulsions were pre¬ 
pared by placing 50 cc. of water and 100 cc. of asphalt 
solution in 500-cc. graduated cylinders and agitating for 
2 minutes by means of a li-in. propeller revolving at 
0,500 r.p.m. When the concentration of asphalt in gaso¬ 
line was 0.05 per cent by weight, no emulsion was pro¬ 
duced; when the concentration was 0.1 per cent, 20 cc. 
of water was emulsified; when the concentration was 
0.2 per cent or more, all of the water was emulsified. 

These emulsions settled to the bottom of the excess 
gasoline within a short time and formed a compact, 
brown mass. They stood in the laboratory for 3 weeks, 
and at the end of that time none of them showed any 
tendency to break. Their extreme stability was shown 
by the fact that when a 26-cc. sample was shaken with 
75 cc. of clean gasoline and the mixture centrifuged for 
5 minutes, the same compact emulsion, slightly lighter 
in color, was thrown down instead of water. This 
procedure was repeated several times on thA same 
sample with no results other than some change in 
color. An emulsion similar in appearance and similar 
in reaction to this test was obtained from an oil-fleld 
emulsion by diluting with gasoline and centrifuging. 

Crude petroleum is said to contain traces of saponifi¬ 
able organic acids. If this is a fact, it is reasonable 

Chem. d Wat., Fca. 7, Ittt. 
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to expect oil-soluble soaps, which might act as emulsify¬ 
ing agents, but the amount of these would be so small, 
if present at all, that they may be neglected. 

It is quite apparent that asphalt-like bodies, under 
certain conditions of solution, are very effective 
emulsifying^agents. Since they are present in consid¬ 
erable amounts in all We,stern crude oil, it is safe to 
assume that they are responsible for the oil-field 
emulsions. 

Breaking Emulsion.s Ciiemicacly 

There are two antagonistic forces at the interface 
between the phases of an emiil.sion namely, (1) sur¬ 
face tension, which tends to cau.se coalescence, and (2) 
the coherence of the film of emulsifying agent, which 
tends to resist coalescence. The .stability of an emulsion 
depends upon the relative magnitudes of the.se opposing 
forces. If the coherence of the film of emulsifying 
agent is so great that siyface tension is unable to 
rupture it, the emulsion is perm.-ment. Thus it is evi¬ 
dent that there are two general methods by which the 
stability of an emulsion may be decreased -first, by an 
attack upon the emulsifying agent, and second, by in¬ 
creasing the surface tension at the interface. 

Chemically, the attack upon the emulsifying agent 
may be made by destroying it, or by converting it into 
an ineffective form. The ideal method, of course, is 
to destroy it and thus give surface tension, however 
small, an unrestricted opportunity to cause coalescence, 
but this Is frequently impossible or impracticable. To 
convert the emulsifying agent into an ineffective form, 
a substance may lie added that dissolves it and thus 
removes it from the interface; or one that flocculates 
it to such an extent that a coherent film is no longer 
formed; or one that tends to form the rever.se type of 
emulsion—a counter-colloid. 

In most, if not all, emulsion.s there is an electric 
charge upon the globules of the dispersed phase. 
According to Sir Oliver Lodge" an electric charge on a 
drop causes a alight distending force which tends to 
diminish surface tension; this tendency is va.stly in¬ 
creased as the drop grows smaller, because surface 
tension varies inversely as the simple diameter of the 
drop, while the electric tension varies inversely as the 
fourth power of the diameter; hence, when a certain 
minimum size is reached, the two opposing tendencies 
become equal and the drop behaves as if flat. Lewis* 
used this idea as a basis for a theory of emulsification 
which, while seeming to fit the facts in many ways, 
does not seem capable of proof." It is safe, however, to 
assume that the electric charge upon a globule of the 
dispensed phase of an emulsion materially reduces sur¬ 
face tension, and that if lhe charge is large (proViably 
due to adsorbed ions of electrolytes in solution in the 
water) it may contribute to the stability of the emul¬ 
sion to a considerable extent. In some such cases the 
neutralization of the electric charge results in the in¬ 
crease of surface tension to such an extent that the 
film of emulsifying agent is no longer able to prevent 
coalescence. 

In ijiany emulsions a marked lowering of surface 
tension is due to an inherent property of the emulsify¬ 
ing agent, and it can be increased only by destroying or 
modifying the latter. In view of the foregoing it 
becomes increasingly apparent that in order to control 
intelligently the breaking of an emulsion it is necessary 

■"Modern Views of Electricity " 

•*. Kolloid.. vol. 6 (1908), p. 91. 

•Bnneroft, J. Pl>vs. CHem.. vol, 19 (1912) p. tlO. 


first to determine the nature and properties of the 
emulsifying agent. 

Previous Work on Petroleum Emulsions 

In the case of crude petroleum emulsions, the 
emulsifying agent (asphalt) cannot bo destroyed. 
Ilydrophile (water-soluble) colloids that are strongly 
interfacial should, however, render it ineffective, be¬ 
cause of their tendency to form emulsions of the reverse 
type. Considerable success appears to have been 
attained with this cla.ss of compound" in the mid¬ 
continental fields, but it is far from a universal remedy. 
The great difficulty lies in conveying the aqueous .solu¬ 
tion of the colloid through the enveloping oil to the 
dispersed water, which it must reach in order to be 
effective. As far as known, this method has not proved 
successful on emulsions from California fields. The 
latest development along this line is the “oil-soluble” 
hydro))hile colloid.' This should be more effective. 

While experimenting upon an emulsion from a Texas 
field Sherrick" found that the water globules carry a 
negative electric charge and that the water can be 
precipitated by neutralizing this charge. He also 
found that the efficiencies of acids in neutralizing the 
charge are directly proportional to their hydrogen ion 
concentration—thus, in order of efficiency: hydrochloric, 
sulphuric, acetic acids—and that other electrolytes with 
strongly adsorbed positive ions also neutralized the 
charge and precipitated the water, notably ferric 
chloride and ferric nitrate. He also reported that the 
extent to which the negativi- ion is adsorbed simultane¬ 
ously with the positive ion is of considerable importance. 

Early Experiments 

The first work done on petroleum emulsions by the 
writer was an attempt to repeat some of Shcrrick’s 
experiments, using an emulsion from the Midway- 
Sunset field of California. It was easy to prove that 
the water globules carry a negative charge. When a 
sample of the emulsion was put into a U-tube and a 
direct current of 250 volts impressed upon it b,v means 
of an electrode in each arm, the arm containing the 
positive electrode became black, and the one containing 
the negative electrode became lighter brown in color 
than formerly. On the positive side the negative water 
globules had migrated to the electrode, leaving the pure 
black oil against the glass; on the negative side the 
water globules were repelled to the glass, where their 
increased concentration resulted in the lighter brown 
color. 

When the acids were tried, it was found that their 
order of efficiency was the reverse of that found by 
Sherrick, and that considerable heat and time were 
necessary in all ca.sea. Sulphuric acid combined with 
the oil and, therefore, would not work at all. Hydro¬ 
chloric acid in high concentrations caused some precipi¬ 
tation of water. Acetic acid precipitated the water most 
completely, in the least time and with the least amount 
of heat. 

Ferric chloride and ferric nitrate solutions were 
merely incorporated in the emulsion. Some other salts, 
such as ferric sulphate and calcium chloride, caused 
some minor coalescence of the water globules after long 
heat-treatment. On the whole the action of electrolytes 

‘Notably a ohomteal sold under the trade name of '*Tret-0-14t« '' 
This preparation waa not tested In this laboratory because tho 
manufacturers refused to send a sample for that purpose, 

’Ayres. E. B., /. Jnd. Sng. Ckem., vol. 18 (1921), p. 1011. 

•.r. In'd. Kng. Chem., voV 12 (1920). p. 188. 
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alone, on California emulsions, was not sufficient to 
encourage further investigation. 

However, it was later found that if a substance that 
is soluble in both phases of the emulsion is added with 
the acids, the efficiencies of the latter are as found by 
Sherrick. The use of this class of substances as an 
aid in the resolution of crude petroleum emulsions is 
the principal subject of this paper. 

Selection of Oil-Soloblk Substances 

Since the asphalt film around the water globules be¬ 
haves as if it is, to all intents and purposes, insoluble 
in both phases, it was decided to conduct a search for 
some oil-soluble substance small amounts of which 
would destroy, or at least greatly modify, this film and 
thus permit the water globules to coalesce. In the 
preliminary experiments it happened that of the first 
three tried, one was practically insoluble in water, one 
slightly soluble and the third soluble to a considerable 
extent. The results seemed to be in proportion to this 
solubility, and therefore the serie.? in the following 
table was tried in order to determine if any such gen¬ 
eralization could be made. 

In each case 2 cc. of the substance was added to 20 
cc. of emulsion containing 26.6 per cent of water by 
volume, in a 100-cc. centrifuge tube, and heated to 
45 deg. C. Each tube was then shaken by hand for 
1 minute, and then kept at a temperature of 45 deg. C. 
for 3 hours. After this period it was centrifuged for 
6 minutes by means of an electric centrifuge, and the 


amount of water thrown down noted. 



Solubility in 

Water 

('lieinical. . 

. 100 cc. Water, 

Precipitated, 


Grams 

00. 

Carbon tetraoliloride. 

. 0.08 

0.0 

Amyl nitrite. ... 

1 2 

0 1 

Pun-*] oil . 

. .. 3.0 

4 6 

An.I.ne. 

. 3.5 

5.0 

Butvland propylaloohoU(miied).. . 

. 5.0 

5.0 

Ethyl acetate. 

. 8.6 

0 5 

Acetone. 

All proportioDB 

? 5 

nutyrioacid. 

... All proportions 

6.0 


The solubilities given above for amyl nitrite, fusel 
oil and the butyl-propyl alcohol mixture are rough 
determinations made in this laboratory, but are suffi¬ 
ciently accurate for the purpose. It is quite apparent 
that the effect of oil-soluble substances cannot be pre- 
di. fed by their solubility in water alone; other proper¬ 
ties are also important—probably, chiefly, the extent to 
which they will mix with asphalt, and the presence of a 
strongly adsorbed positive ion. It was concluded, how¬ 
ever, that no oil-soluble substance is likely to have a 
marked tendency to aid in the breaking of an emulsion 
unless it is also water-soluble to a considerable degree. 
This conclusion in regard to mutual solubility has been 
proved sound by the results of all experiments later 
performed. 

Acidified Mutually Soluble Substances Effective 

It will be remembered that of the acids tried upon 
thi.s emulsion, acetic was decidedly the most effective— 
it is undoubtedly somewhat soluble in the oil. The 
action of butyric acid, which is miscible in all propor¬ 
tions with both phases, is rapid and complete. This led 
to the idea of conveying a readily adsorbed positive ion 
through the enveloping oil to the water globules by 
means of a mutually soluble substance. The first 
application of this idea was made with acidified fusel 
oil. 

In the following tests 100 cc. of emulsion was treated 


with 6 cc. of acetic acid and fusel oil in the various 
proportions shown in the following table. The mixtures 
were placed in SOO-cc. graduated cylinders, agitated for 
2 minutes by means of a 14-in. propeller revolving at 
3,600 r.p.m., and then heated to 46 deg. C. for 24 hours 
on a steam radiator. After 24 hours the condition of 
the emulsion in each case was noted. 

Cheni. Mixturr 
5 cc. 
i-'use] 

Aaid OU UesulU 

5 0 Emulsion slightly darker in color. 

4 1 Qreen>blaok color: perceptible ouHleseenoe of water into globules 

at bottom of oyllner. 

3 2 Same u aliuve, hut globule* of water very much larger—up to 

I/I6in. diameter. 

2 3 In addition to very large globules, Bume water precipitated. 

I 4 Practically oomnleteprecipilntion of water. 

0 5 Em uLu nn slightly darker in color. 


Untreated petroleum emulsion i.s cbocolate-brown in 
color. When the water globules coalesce to macroscopic 
size, the color changes to black. Thus a color change 
is an accurate indication of a change in degree of dis¬ 
persion of the water. 

This experiment showed that a small amount of acetic 
acid in the presence of a mutually soluble substance is 
far more effective in breaking petroleum emulsions 
than either chemical alone. Similar experiments, in 
which the actions of acetic, hydrochloric and sulphuric 
acids were compared, resulted in concurrence with 
Sherrick’s conclusion that acids that ionize readily are 
most effective. 

Tests With Phenol 

A search was made among the organic compounds for 
mutually soluble substances, with the hope that some¬ 
thing cheap, and effective in minute amounts, would 
be found. Phenol proved to be the most suitable sub¬ 
stance encountered. The following standard manipula¬ 
tion was adopted for its thorough testing. 

The Emtdmon ■— The emulsion used in these testa was 
obtained from the General Petroleum Corporation, Taft, 
Calif. The gravity was 19 deg. He. and the emulsion con¬ 
tained 36 per cent of water by volume—thus each sample 
of 150 cc. contained 62.6 cc. water. 

Sample- 150 cc. of emulsion in a 500-ct. graduated cyl¬ 
inder. 

Chemicaln —As indicated in the tables of results. 

Heat—50 deg. C. in a water bath for 1 hour before the 
addition of the chemicals and agitation, and for 2 hours 
after. The heat was turned off at the end of this period, 
but the samples were left in the water hath while it was 
cooling. A circular tank 2 ft. in diameter and 8 in. deep, 
filled with water to depth of fl in., was used for the water 
bath. 

Agitalion —Two minutes with a 14-in. propeller, revolving 
at 3,500 r.p.m., unless otherwise stated in the table. 

Twenty-four Hourn After Agitation —The samples were 
heated in the water bath to 50 deg. C. The purpose of 
this heating was to make the oil more fluid so that it could 
he handled with a pipette readily, but it also undoubtedly 
had some effect upon the emulsion. Then the top 60 cc. 
of each sample was withdrawn with a pipette, diluted with 
50 cc. of gasoline, and centrifuged for 6 minutes to deter¬ 
mine the water content of this layer. Part of the water 
often came down as an emulsion, therefore both free water 
and emulsion were recorded. (Column No. 1 in the tables 
which follow.) The remainder of the sample’ was slowly 
stirred with a glass rod, and the amount of free water m 
tW Wtom of the cylinder noted. (Column No. 2.) The 
purpose of the stirring was to cause the large glowlea of 
free water to coalesce and settle. 

Constant Factor —When there was a constant factor other 
than those already stated, it is stated at the top of the table. 

Color Change —The untreated emulaion is brown and the 
clean oil is black. Experience has sho'wn that a darkening 
of color indicates coalescence of the water globules. 

The phenol used in all the experiments was made 
liquid by the addition of 16 per -oent of water. 
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TABLE I—KXPEIUMKNTS HAVTNfl AW A CON.STANT 
FACTOR—I CC rilKNOI. 


Variable Faotor 

Top 50 
Water 

CO. 

Einulai"!!, 

l''rn' Wat<*r 
in ('ytinder 

Color 

Change 


4 

oc. 

0 

ec. 

0.03 

55* 

nUck 

H 2 BO 4 . 

3 •» 

0 

.05 


Hlark 

iiiHOt, 

2 

0 

0 


Itiark 

H,H04. 

1 

trace 

2 

52* 

iilaok 

HiK()4, 

0 5 

0 

)A 

>3* 

Black 

H 3 H 04 . 

0 4 

0 

15 

i2* 

Black 

H)H()4, 

0 3 

0 

1 

50* 

Hlnrk 

H|H()4, 

0 2 

0 

05 

45* 

Black 

Ht8()4. 

0 ! 

2 

2 3 

(li 

Black 

II 18 O 4 . 

0 1 

.5 

1 3 


Black 


• WnliT ni'i'l lo lilinuM paper 

t WiifiT Itv r'eiitrifuciriK » niciii|iIi 'ii nil iroin liir injttdin of ihe 

cvliniiet iiiid a very Hliglil alkalirii' rciiriion 

t Walcr dltuilif'l liy oi'iilrifugitiK whh \crv pliftiih nl ii> lilimis piipcr 


TAIW.K n -KXl'iaUAIKM’S HAMNC A^ \ CONSTANT 
FAfrrOK-U 11^ CC l!;SO^ 

I 2 



Top 50 cc 

lie. VS.Uer 

Ci.lor 

Variable I’act'ir 

Wafer, KiihiIhu 

m. Ill Cvliiiik-i 

Cliaiine 

CO 

CO rr 

<'C 


BheiM.l, i 0 

0 '05 

. 50 

Black 

Hho»r,l. 0 75 

Iruni' 

50 

Black 

Phenol. 0 50 

irtioi’ 

5 

Black 

1 f 

0 17 5 

I 0 

Very sliglit 

TABI,K III -h 

■-XPFiaMKNTH HAVINC 
0 5 CC 1 

AS A ( nN^’l'AN'l 

i'lll.Ndl, 

FACTCH— 

Variable 

1 

I’ofi 50 cc 

2 

Free W liter 

Ccilor 

Factor. 

Watoi, Fmul.. 

I II < Ahiiiler, 

ClmiiKc 

oc 

cc or 

ei' 


K3H(>.i, 0 2 

(racn 

1 race 

Block 

HjH04. 0 4 

truci* 

41) 

Black 

II 1 HO 4 . U t) 

trace 

48 

Black 

Hj.SOt, 0 6 

trace 

50 

Black 

Kxp 

l■^llIl<'lnK liiivitiK iiH a cmisiiau 

1 faelor 0 25 ec pheii 

nl 

iliSOiO 2 

0 20 0 

II 

Black 

HiK<>4 0.4 

0 5 5 

0 

Black 

H»H()4 0 6 

iriKui 

15 

Black 

I1 vH()4 0.B 

true** 

15 

Black 


TMiLK IV UKSULTH OF TUFA'I'IN(J SLI iMih WI'I’H 
FMFNOL AM) ACID 
i 2 


V armblc 

To,. 

50 or 

I'ice Water 

Color 

l''acior, 

Water, 

IhllUll . 

III ( 'vliniier, 

CluinKC 

oc. 

Phono!. 0 75 

ec 

0(1 

ec 


Il3Ht)4. 0 3 
Phenol, 0 75 

0 

(1 

5 

Black 

IIiSOi. 0 ti 
I'hanoi, I 0 

1) 

0 

45 

Black 

lljH(>4. 0 3 
Phfliiol. 1 0 

0 

U 

47 

itlack 

113804 . O.ti 

0 

0 

50 

Black 


It is quite apparent from the results tubulated in 
Table ] that the emulsified water was alkaline and that 
enough aeid was required to make it distinctly, but 
not necessarily strongly, aeid. 

Having determined the minimum amount of sul¬ 
phuric aeid that would give good results, the tests re¬ 
ported in Table II were made to .see to what extent 
the amount of phenol could be cut down. 

Thus the minimum amount of chemicals that could 
be used and still get good r '.suits was 0.75 ec. of phenol 
plus 0.2 ec. of sulphuric acid to 150 cc. of emulsion. 
This is an incomparably smaller amount than is neces¬ 
sary when aeid alone is used, and the time and heat 
necessary are also much less. 

The raiiid increa.se in the amount of acid necessary 
to produce a separation when the amount of phenol 
used was cut down is shown in 7'able Ill. 

The heavier oil fructions were removed from a quan¬ 
tity of emulsion by diluting with gasoline and centri¬ 
fuging. This resulted in a “sludge” containing about 
the same amount of water {35 per cent) a,s the original 
emulsion, hut differing from it in that the water was 
suspended in impure gasoline instead of in crude petro¬ 
leum. Table IV shows the results obtained when some 
of this sludge was treated with phenol and acid in the 


TABLE v—TESTS WITH KEROSENE ACID SLl'DGE 


V&riablc 

I'actor, 

CL‘. 

Sludgf, 5 0 
Hlufjge, 4 0 
Sludgf, 3 0 
Sludftf. 2 0 
SliiiiKb, 1 0 
iSJudne. 0 5 


I 


Top 50 ec. 
Water, Eirtul, 
ec. oc. 


2 

Free Water 
In fylindei, 
cc. 


trace 50 

trace ^5 

trace ^5 

trace ^3 

trace .25 


No apparent cfiange in ernukiuii. 


Color 

Chaafe 


BUok 

BUok 

Black 

Black 

Black 


usual manner. It will be noted that it does not respond 
to treatment as readily as ordinary petroleum emulsion. 
This tends to substantiate the opinion expressed earlier 
in thi.H paper, that the efficiency of a.sphalt as an emul¬ 
sifying agent probably depends upon the nature of the 
oil in which it is dissolved. 

Acid Sludge Studies 

Hefinery aeid sludge is a complex byproduct obtained 
when petroleum distillates are purified with sulphuric 
acid. Besides acid, it is said to contain aromatic com¬ 
pounds and other organic substances some of which 
might he expected to be soluble both in oil and in water. 
It was therefore decided to test this sludge. Kerosene 
acid sludge was used. 

In all cases the free water that settled out was acid 
to methyl orange; when only 1 cc. of sludge was used, 
this acidity was very slight. In all cases, except the 
last, the oil was tested for acidity (after the free 
water had settled out) and found to be acid to methyl 
orange. The test was made by shaking distilled water 
with the oil, and then centrifuging the water out and 
testing it with methyl orange. 

By titration with a standardized solution of .sodium 
liydroxide, 1 cc. of the sludge was found to be equiv¬ 
alent in acidity to 0.4 cc. of sulphuric acid. It is 
appareni from the results shown in Table V that some¬ 
thing besides the acidity of the sludge is active in 
precipitating the water from the emulsion; an equiv¬ 
alent amount of sulphuric acid will not produce compar¬ 
able results unless phenol is also present. This 
probably i.s due to the mutually soluble substances in 
the sludge. When the content of this class of com¬ 
pounds was increased by the addition of varying 
amounts of phenol, it was found, as shown in the tables 
to follow, that the acid sludge could be reduced to an 
amount roughly equivalent in acidity to the minimum 
effective amount of sulphuric acid. 


r 

\B1.1 

; VI ACID SLUDGE EXI'EltIMENT USING VARYING 




PHOPOBTIONS OF PilKNcF 





ConatHiil Fueior 0 75 ec 

Phenol 


3’nrmbl( 



Top 50 ec 

2 

Free W'nlcr 


Factor, 



Water, I'.iriul , 

hi Cvlinder, 

Change 

ec 



cc 

Ce 


MIuiIkc, 

2 
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It was later found that all emulsions do not respond 
to this treatment with equal readiness. Another ship¬ 
ment, presumably from the same well, was found to 
require a higher temperature, and, when phenol and 
sulphuric acid were used, a considerable increase in the 
amounts of the reagents. It was therefore concluded 
that each emulsion is an individual problem from the 
standpoint of this method of treatment. 

A Theory of Explanation 
The explanation of the breaking of petroleum emul¬ 
sions by mutually soluble substances is not clear. At 
first sight the decrease in interfacial tension due to 
their presence would seem likely to promote, rather 
than prevent, emulsification, but this effect apparently 
is of small importance compared with others tending to 
decrease stability. When a mutually soluble substance 
is used alone, a comparatively large amount is neces- 
.sary to have any apparent effect upon the stability of 
an emulsion; the results, if any, are undoubtedly due 
largely to the solvent effect upon the asphalt films 
around the water globules. When acid is also present, 
the amount of mutually soluble substance necessary to 
cause coale.scence is often so small that it is not reason¬ 
able to attribute the result to solvent effect. It is 
entirely reasonable, however, to assume that the mutu¬ 
ally soluble substance conveys the acid through the 
enveloping oil to the dispersed water; and that, having 
come in contact with the water, the H ion of the acid 
neutralizes the negative charges thereon and thus e.stab- 
lishes conditions favorable for coalescence. 

If this view is sound it is reasonable to .suppose 
that other electrolytes with strongly adsorbed positive 
ions can be sub.stituted for the acid,s, provided such 
electrolytes are soluble in the mutually soluble sub¬ 
stance. This was not tried. 

The further investigation of the mutual .solubility 
idea was carried out with sulphur dioxide gas. The 
latter, being an acid gas that is soluble both in water 
and in .some of the fractions of crude oil,’ should break 
an emulsion if enough of it could be forced to stay in 
solution while the emulsion is being heated. Consid¬ 
erable success was attained in breaking petroleum 
emulsions w'hen small samples in test tubes were satu¬ 
rated with the gas under from 5 to 10 lb. pressure for 
I hour, and then heated to 50 deg. C. When large 
samples were u.sed, the results proved unsatisfactory. 


Conclusions 

There are two antagonistic forces at the interface 
between the pha.ses of an emulsion—namely, interfacial 
tension, which tends to cause coalescence, and the co¬ 
herence of the film of emulsifying agent, which tends 
bi resist coalescence. The .stability of an emulsion 
depends upon the relative magnitudes of these opposing 
torce.s. 

There are, therefore, two general methods by which 
the .stability of an emulsion may be decreased—first, 
bv an attack upon the emulsifying agent, and second, 
by increasing the surface tension at the interface. 

The emulsifying agent in petroleum is probably as¬ 
phalt. The coherence of the film of asphalt depends to 
a considerable extent upon the nature of the oil—an 
excess of light fractions seeming to promote the forma¬ 
tion of a coherent film. 

The dispersed water globules of a petroleum emul- 

•Robert J. Moore, J. C. Morrell and Ouatav Hflott, Met, A Chem., 
Mini 16, 1918, vol. 18, V. 898, "The Solublll^ ot ParalBna. Aro- 
mattcH, Naph^^l^n^ii ftiid Ol^na In IJQuld Sulphur 


sion carry negative charges which decrease the surface 
tension at the interface. When these charges are neu¬ 
tralized, surface tension at the interface is increased to . 
such an extent that the films of asphalt are no longer 
able to prevent coalescence, and the emulsion breaks. 

Petroleum emulsions may be broken in this manner 
by the use of electrolytes having strongly adsorbed 
positive ions, provided the electrolytes can be conveyed ' 
through the enveloping oil to the dispersed water. 
Ordinarily this can be done only with extreme diffi¬ 
culty when electrolytes alone are used, and even then 
only when the latter are present in excessive amounts. 

Petroleum emulsions can be broken readily by means 
of very small amounts of acid if a small amount of a 
substance that is soluble in both phases is also intro¬ 
duced. The mutually soluble substance conveys the acid 
through the enveloping oil to the dispersed water. 

Any mutually soluble substance should be expected to 
act in this manner. Of those tested, phenol is the most 
satisfactory. Kero.sene acid-sludge contains mutually 
soluble substances, but not in sufficient quantity to be 
very effective. When a small amount of phenol is added 
to kerosene acid-sludge, the mixture is more effective 
for breaking emulsions than phenol and acid. 

A certain amount of heat is necessary when using 
this method. 

The amount of acid necessary is very small. It is 
not known whether enough is left in the oil to in.iure 
pipe lines and equipment or not. 
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Snlphuric Acid From Ferric Sulphate 

Sulphuric dioxide may be used to oxidize ferrous iron 
when making a leaching solution to contain both sul¬ 
phuric acid and ferric iron. This solution can be used 
as a leaching agent for the recovery of copper from 
oxidized ore or sulphide ores, or a mixture of these ores. 
SO accelerates the oxidation of ferrous iron and the 
percentage of SO, present affects the rapidity with which 
the ferric iron breaks down for the formation of sul¬ 
phuric acid. The Bureau of Mines station at Tucson, 
Ariz., has found that when the concentration of the SO., 
entering or bubbling through the solution containing 
ferrous iron is less than i of 1 per cent, the formation 
of ferric iron proceeds more rapidly than does the break¬ 
ing down of the ferric iron to form sulphuric acid. Un¬ 
der these conditions, it is practical to change all of the 
ferrous iron to ferric iron with the formation of some 
sulphuric acid. As the percentage of SO, in the en¬ 
tering gas increases, more of the ferric iron is broken 
down, so that a concentration of SO, can be obtained 
which will effect a complete reduction of all the ferric 
iron to ferrous iron with production of a corresponding 
amount of sulphuric acid. By suitably contrMling the 
concentration of the SO, in the gas applied to the opera¬ 
tion, the proportion of ferric sulphate to sulphuric acid 
in the final solution may be varied according to the 
requirements of any particular case. The rapidity of 
the oxidation is directly proportional to the volume of 
gas. Maximum oxidation is obtained in neutral solu¬ 
tion. Reaction is retarded in the presence of free acid. 
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Contraction and Shrinkage 
During Casting,* 

By Robert J. Anukkwon 

Mi'liillurglBt, I’. H. Hull',111 III .Mini- 

L ittle information has been publi.shed relatint; to 
^accurate meaflurements of the linear contraction of 
the non-ferrous casting alloys and the total contraction 
in volume of alloys on passing from the liquid to the 
solid state. In foundry practice, patterns are usually 
made on the basis of a general figure for linear con¬ 
traction of a given class of alloys - for example, alum¬ 
inum alloys, brasses or bronzes—irrespective of the 
alloy employed. For instance, in making light alumi¬ 
num alloy castings a general figure of 0,156 in. per foot 
is employed as the pattern allowance, although measure¬ 
ments by the Bureau of Mines show that in forty alloys 
the range was from about 0i0.5 to 1.80 [sir cent. 

When a metal or alloy is cooled from the liquid state 
at any temperature to the .solid state at any temper¬ 
ature— say to room temperature—its diminution 
in volume is the algebraic sum of three separate 
contractions — namely, (1) in cooling from any tem¬ 
perature in the liquid state to the freezing point; 
(2) in passing from the liquid .stjUe at the freezing 
point to the solid state at the melting point; and (3) 
in cooling from the .solid state at the melting point to 
any lower temfierature. These three contractions in 
volume have been termed respectively, (1) the liquid 
shrinkage, (2) the solidification shrinkage, and (3) 
the solid shrinkage. Reliable data as to the contrac¬ 
tion of the various metals on passing from the liquid 
state to the solid state are scant, but on the basis that 
practically every well-defined properly of the elements 
is a function of their symbol weights, it may be deduced 
that the contraction in volume of the metals is a peri¬ 
odic function of their atomic weights. 

Definition of Terms 

The liquid shrinkage may be considered to be the 
amount of contraction in volume of a metal or alloy 
in the liquid state on cooling from any temperature 
in the liquid state to the freezing point. The greater 
the temperature interval through which the metal cools 
—that is, the higher the initial temperature of the 
melt—the greater the liquid shrinkage. The liquid 
shrinkage of a metal or alloy, therefore, is not a definite 
numerical value; but it varies with the temperature 
interval of cooling. Thus the weight of metal that can 
be poured into a mold at a higher temperature is less 
than at a lower tempenrture. 

The solidification shrinkage may be defined as the 
contraction in volume of a metal or alloy on passing 
from the liquid state at the freezing point to the solid 
state at the melting point. Where an alloy solidifies 
over a freezing range, the solidification shrinkage is 
the contraction in volume which occurs from the 
beginning to the end of freezing. The actual amount of 
the solidification shrinkage varies considerably for dif¬ 
ferent metals and alloys, and it may be markedly 
affected Isy the presence of impurities. So far as is 
known, bismuth and silicon are the only metals that 
expand on solidification, but a number of alloys expand; 
and some show expansions on cooling from liquid to 
solid, although the total volume change is a decrease. 

•Extracted from "Reporta ot Inveatlgatlona." Serial S410, 
November, 1S32. 


The solid shrinkage is the contraction in volume of 
a metal or alloy on cooling from the solid state at the 
melting point to any lower temperature—usually the 
ordinary temperature—and it may be determined over 
any solid temperature range by experimental measure¬ 
ments or by calculation from the formula for expan¬ 
sivity. Ordinarily, in foundry practice, the solid 
.shrinkage may be regarded as tlie contraction in volume 
on cooling from solid metal at the melting point to 
about room temiierature. The thermal expansivity is 
the reciprocal of the solid linear contraction. 

The linear contraction of a metal or alloy is the 
diminution of length that takes place in a casting on 
cooling in a mold. The terms linear contraction and 
pattern maker’s shrinkage are synonymous. Turner 
states that the shrinkage may be defined as the differ¬ 
ence between the length of a casting and that of the 
pattern from which it was produced—that is, it is the 
difference in volume between the fluid metal in the mold 
and the resultant casting at the ordinary temperature. 
Shrinkage in this sense, therefore, does not take into 
account the various stages of contraction, arrest or 
expansion which may occur in an alloy; but represents 
the final volume change. In experimental measure¬ 
ments, the linear contraction may be most readily 
determined by measuring the diminution in length of a 
bar cast from a pattern of definite length. It may be 
cxpres.sed in percentage diminution in length, in inch per 
foot, or in terms of the patternmaker’s shrinkage .scale. 

PATTERNMAKhTl’S SHRINKAGE 

In pattern practice for light aluminum alloy castings, 
the usual allowance for the shrinkage is ifs in. per foot 
(0.156 in., or 1.30 per cent) ; and if a casting is to 
be 1 ft. long, then the pattern is made 1 ft. and ifa in. 
in length. According to Keep (and his version of tho 
matter is accepted also by Turner and others), the 
general understanding is that the shrinkage of a 
casting is the difference in length (or any other linear 
dimension) between the casting and the pattern from 
which it was made; or rather between it and the mold 
in which it was cast. Thus, the general figure for 
the shrinkage of gray cast iron is J in. per foot, and 
the pattern maker, in taking measurements for tha 
different dimensions of a pattern, uses a "shrink rule” 
which is i in. longer than the standard foot-rule which 
is used to measure the castings. 

West, however, calls "shrinkage” the decrease in 
volume in the, liquid state, which requires feeding in 
casting practice and applies the term "contraction” 
to the decrease in volume which takes place after solidi¬ 
fication. Also, according to McWilliam and Longmuir, 
“technically, ‘shrinkage’ refers to the gradual lessen¬ 
ing in volume of the fluid metal as it approaches the 
solidification point at which ‘shrinkage’ ceases and con¬ 
traction commences, the latter being understood to refer 
to the lessening in length or in volume of the solid 
metal.” Hailstone states that "liquid contraction” is 
the local contraction which takes place in the heavy 
part of a casting when the outside skin of that casting 
has solidified. He states also that “solid contraction” is 
the natural contraction which metals undergo when 
passing from the hot to the cold condition; solid con¬ 
traction is also known as shrinkage. The arbitrary 
terminology applied by West and others to contraction 
in the liquid and solid states seems to be based on 
nothing rational, and the writer prefers the termi¬ 
nology of Keep and Turner, which i? technically correct. 
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It was later found that all emulsions do not respond 
to this treatment with equal readiness. Another ship¬ 
ment, presumably from the same well, was found to 
require a higher temperature, and, when phenol and 
sulphuric acid were used, a considerable increase in the 
amounts of the reagents. It was therefore concluded 
that each emulsion is an individual problem from the 
standpoint of this method of treatment. 

A Theory of Explanation 
The explanation of the breaking of petroleum emul¬ 
sions by mutually soluble substances is not clear. At 
first sight the decrease in interfacial tension due to 
their presence would seem likely to promote, rather 
than prevent, emulsification, but this effect apparently 
is of small importance compared with others tending to 
decrease stability. When a mutually soluble substance 
is used alone, a comparatively large amount is neces- 
.sary to have any apparent effect upon the stability of 
an emulsion; the results, if any, are undoubtedly due 
largely to the solvent effect upon the asphalt films 
around the water globules. When acid is also present, 
the amount of mutually soluble substance necessary to 
cause coale.scence is often so small that it is not reason¬ 
able to attribute the result to solvent effect. It is 
entirely reasonable, however, to assume that the mutu¬ 
ally soluble substance conveys the acid through the 
enveloping oil to the dispersed water; and that, having 
come in contact with the water, the H ion of the acid 
neutralizes the negative charges thereon and thus e.stab- 
lishes conditions favorable for coalescence. 

If this view is sound it is reasonable to .suppose 
that other electrolytes with strongly adsorbed positive 
ions can be sub.stituted for the acid,s, provided such 
electrolytes are soluble in the mutually soluble sub¬ 
stance. This was not tried. 

The further investigation of the mutual .solubility 
idea was carried out with sulphur dioxide gas. The 
latter, being an acid gas that is soluble both in water 
and in .some of the fractions of crude oil,’ should break 
an emulsion if enough of it could be forced to stay in 
solution while the emulsion is being heated. Consid¬ 
erable success was attained in breaking petroleum 
emulsions w'hen small samples in test tubes were satu¬ 
rated with the gas under from 5 to 10 lb. pressure for 
I hour, and then heated to 50 deg. C. When large 
samples were u.sed, the results proved unsatisfactory. 


Conclusions 

There are two antagonistic forces at the interface 
between the pha.ses of an emulsion—namely, interfacial 
tension, which tends to cause coalescence, and the co¬ 
herence of the film of emulsifying agent, which tends 
bi resist coalescence. The .stability of an emulsion 
depends upon the relative magnitudes of these opposing 
torce.s. 

There are, therefore, two general methods by which 
the .stability of an emulsion may be decreased—first, 
bv an attack upon the emulsifying agent, and second, 
by increasing the surface tension at the interface. 

The emulsifying agent in petroleum is probably as¬ 
phalt. The coherence of the film of asphalt depends to 
a considerable extent upon the nature of the oil—an 
excess of light fractions seeming to promote the forma¬ 
tion of a coherent film. 

The dispersed water globules of a petroleum emul- 

•Robert J. Moore, J. C. Morrell and Ouatav Hflott, Met, A Chem., 
Mini 16, 1918, vol. 18, V. 898, "The Solublll^ ot ParalBna. Aro- 
mattcH, Naph^^l^n^ii ftiid Ol^na In IJQuld Sulphur 


sion carry negative charges which decrease the surface 
tension at the interface. When these charges are neu¬ 
tralized, surface tension at the interface is increased to . 
such an extent that the films of asphalt are no longer 
able to prevent coalescence, and the emulsion breaks. 

Petroleum emulsions may be broken in this manner 
by the use of electrolytes having strongly adsorbed 
positive ions, provided the electrolytes can be conveyed ' 
through the enveloping oil to the dispersed water. 
Ordinarily this can be done only with extreme diffi¬ 
culty when electrolytes alone are used, and even then 
only when the latter are present in excessive amounts. 

Petroleum emulsions can be broken readily by means 
of very small amounts of acid if a small amount of a 
substance that is soluble in both phases is also intro¬ 
duced. The mutually soluble substance conveys the acid 
through the enveloping oil to the dispersed water. 

Any mutually soluble substance should be expected to 
act in this manner. Of those tested, phenol is the most 
satisfactory. Kero.sene acid-sludge contains mutually 
soluble substances, but not in sufficient quantity to be 
very effective. When a small amount of phenol is added 
to kerosene acid-sludge, the mixture is more effective 
for breaking emulsions than phenol and acid. 

A certain amount of heat is necessary when using 
this method. 

The amount of acid necessary is very small. It is 
not known whether enough is left in the oil to in.iure 
pipe lines and equipment or not. 
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Snlphuric Acid From Ferric Sulphate 

Sulphuric dioxide may be used to oxidize ferrous iron 
when making a leaching solution to contain both sul¬ 
phuric acid and ferric iron. This solution can be used 
as a leaching agent for the recovery of copper from 
oxidized ore or sulphide ores, or a mixture of these ores. 
SO accelerates the oxidation of ferrous iron and the 
percentage of SO, present affects the rapidity with which 
the ferric iron breaks down for the formation of sul¬ 
phuric acid. The Bureau of Mines station at Tucson, 
Ariz., has found that when the concentration of the SO., 
entering or bubbling through the solution containing 
ferrous iron is less than i of 1 per cent, the formation 
of ferric iron proceeds more rapidly than does the break¬ 
ing down of the ferric iron to form sulphuric acid. Un¬ 
der these conditions, it is practical to change all of the 
ferrous iron to ferric iron with the formation of some 
sulphuric acid. As the percentage of SO, in the en¬ 
tering gas increases, more of the ferric iron is broken 
down, so that a concentration of SO, can be obtained 
which will effect a complete reduction of all the ferric 
iron to ferrous iron with production of a corresponding 
amount of sulphuric acid. By suitably contrMling the 
concentration of the SO, in the gas applied to the opera¬ 
tion, the proportion of ferric sulphate to sulphuric acid 
in the final solution may be varied according to the 
requirements of any particular case. The rapidity of 
the oxidation is directly proportional to the volume of 
gas. Maximum oxidation is obtained in neutral solu¬ 
tion. Reaction is retarded in the presence of free acid. 
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The problem, juxt considered, as to the' actual con- With specified values of the end compositions, 
dit/ons at the bottom of a rectifier has an intimate con- j,, /i,. the above equation, with *», Vn considered as 
nection with that of the conditions cxinting in a rectifier variables, determines a plain curve connecting the two 


containing a finite number of so-called “trays,” or 
liquid reservoirs such as common!, employed. In nil 
the above theory we have assumed perfect contact at 
every level Tietween descending liquid and ascending 
vapor, and for perfect rectification we assumed that at 
the top and also at the bottom tbe li(|uiil and vapoi' in 
contact were in phase equilibrium, although the e(|ua- 
tions we have written must be satis 
fled independently of phase relation.s. 

In a rectifier, however, eontaining 
a finite number of trays, there ai-e 
certain limitations that must be 
taken account of. 

Consider a rectifier as shown in the 
diagram where the only liquid enlei 
ing it is admitted at the ^op, mir 
usual notation being employed exeepi 
that neither (i,, }/,) nor (r., p,i are 
necessarily liquid-vapor compositions 
for phase equilibrium, Clonsider the 
wth tray from the top, the vapor enter¬ 
ing it from below being m„, eomiiosi- 
tion I/,, and the liquid leaving it lieing 
A/„, composition x,„ with similar notation for the trays 
above and below as shown. Now if the liquid on this tray 
be kept thoroughly homogeneous by agitation and if the 
vapor, m„, be lirougbt into thorough contact with it, 
the composition of this liquid on the tray will be the 
composition .r„ of the overilow, wldle the composition 
y„ , of the vapor leaving it will he that for phase 
equilibrium with the liquid from which it ri.ses. That 
is, for an ideally perfect “tray,” p,, , and x„ should 
have the relation for phase equililirium. The composi¬ 
tions /„ and p,i, moreover, have the relation obtained 
above for the compositions of li(|uid and vapor at the 
same level in a simple adiabatic rectifier. In the mo.st 
general ea.se, this relation is: 

(J„ —■ /,i)(X,i — 3-,) -h (h -- /,) IJ'„ — 7/„) _ 

(J„ — 7„) (p„ — ;/,) -h iJ„ - - .1,) (r„ — ?/„) ^ 

(J, -- — j;,) 1 !/,, — — p,) 

(J.. - Ij (if — >/,) )- Of, — — !/,) 



points (x„-y,) and (x„ y,) on the x, y diagram. The 
values of /„ and J„ at the various points (x,„ y„) would 
be determined by the physical properties of the mixture 
dealt with. 

For a mixture whose latent heats at constant pres¬ 
sure follows the proportionality relation di8cus.sed above, 
the equation just vTitten is somewhat simplified, as we 
have seen, while for equal latent heats of the pure 
con.stituents it is the equation of a straight line con¬ 
necting the points (x„y,) and (.r„p,). 

In the diagram let 0-(],l) represent the equilibrium 
curve, while AH represents the locus of the above equa¬ 
tion between x„ and y„. Then with the values of the 
end compositions, .and (x^yj as shown, it may 

he .seen that the minimum possible number of tra.vs 
is equal to the number of .segments into which the line 
AH has been divided by the various points (i„, ;/„) . . . 

The diagram shows that if either of the two points 
(3',,1/J or is located on the equilibrium curve, 

0-(l,l)--i.e., if at either end we assume phase equilib¬ 
rium l)etween descending liquid and ascending vapor, 
the number of “trays” required will be infinite, as we 
should expect. 

ConiinmlioH of this series of article.^ will be published 
in a subseynent issue.. 


Suggested Reseurc]! Problems 
in Elelroehemislry 

The American Electrochemical Society has issued a 
liooklet of suggestions to authors, embodying some of 
the standards .set by the society for papers presented 
before its meetings. 

The following list of research problems is suggested 
as fruitful subjects for future papers: 

Electrolytic Deposition of Brasses and Bronzes. 

Hydrogen Potential Mea.surement.s of Aqueous Electro¬ 
lytes. 

Electrochemistry of Concentrated Solutions. 

Electrolytic Production of Organic Compounds. 

New Uses for Chlorine and Caustic. 

Electrolytic Production of Lithium Hydrate. 

Studies of the Properties of the Alkaline Earth Alloys. 

Effect of Impurities in the Electrolysis of Fused Magne¬ 
sium Salts. 

The Electrochemistry of Gaseous Conduction. 

Electrical Conductivity of Metals and Alloys Above Melt¬ 
ing Point. 

Stability of the Metal Carbides at Elevated Temperatures. 

Revised Melting Point Determination of Refractory Ox¬ 
ides, Pure and Commercial. 

Stability of the Metal Silicides at Elevated Temperatures. 

Energy Losses in Electric Furnaces. 

Gaseous Reduction of Metal Compounds. 

Equilibria Studies in Electric Steel Furnaces. 

Putties and Cements Used in Electrochemical Industries. 

Electrical Porcelain. 

Dielectric Constanta of Mineral Oils. 

Dielectric Constant vs. Composition of Glasses. 

Dissociation of Compounds in the Beck Arc. 

New Uses for Iodine; the Electrolytic Production of 
Iodine Compounds. 

The Electrolytic Corrosion of Alloys. 

The Fixation of Atmospheric Nitrogen. 

Electrochemical Problems Relating to the Soil, 

The Electric Stimulation of Plant Growth. 

Electrolytic Dissociation in Non-Aqueous Eiectrolytes. 

Catalytic Phenomena in Electrolytic Reactions. 

Physical Properties of Elements and Materials at Electric 
Arc Temperatures. 

The Occlusion of Gases by Metals at Electric Furnace 
Temperatures. 

Electric Conductivity of Flames. 
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Properties of Wood in 
Paper Making* 

The Effect of Physical and Chemical Properties of the 
Wood on Economy and Quality, Particularly 
in the Sulphite Process 

By Bjarne Johnsen and II, N. Lee 

T he suitability of any kind of wood for paper mak¬ 
ing is determined by its physical and chemical char¬ 
acteristics. Very resinous woods, like the pines, are 
not suitable for the sulphite process, but make an ex¬ 
cellent raw material for the sulphate or kraft process. 
Soda pulp from poplar is used in certain papers such 
as book ))apers on account of the short, bulky fiber, but 
cannot be used for papers where strength is required. 
It is not the intention of this paper to discuss the value 
of the various species of wood for all different pulping 
processes and for the different grades of paper. This 
discussion will deal chiefiy with the mo.st important 
pulpwoods, spruce and balsam, and their use in the 
sulphite process, which is by far the mo.st important 
chemical ])rocess. However, much of the data given 
may be e(|ually well applied to other woods and jther 
processes. 

In discussing the properties of wood for paper mak¬ 
ing there are two chief consideration.s—economy and 
quality. Wood is ordinarily purcha.sed on the cord basis 
and the consumption of wood is recorded on the cord 
basis. It is customary to express the yield of pulp in 
terms of cords used per ton of pulp, but while the enor¬ 
mous variations in this figure in different mills may, to 
a great extent, be accounted for in the different methods 
used in the manufacturing process, it is not possible so 
to ■ xpiain the great variations which are experienced in 
any one mill. These variations can be explained only 
when the actual value of the cord based on the physical 
and chemical properties of the wood are known. 

Measurement of Cord Wood 

Considering first the physical properties, it is known 
that a very large variation can exist in the amount of 
solid wood in the cord. According to Sterns', the theo¬ 
retical solid content of the cord is always the same pro- 


■l AHLE 1—CnmiC FEET PUR CORD 

--Gnivoa^- --, .-Winslnw aiiit Thalpn*-, 

Oyor 5 5 In. 2 5 to 5 5 In 
I 'iaiiiotcr at 1 lianiotor at 

Leaath Sinall Kiici Small End .Mited Straight rrookpd Knotty 
3Hm. so i 83 9 87 2 

<0 88 9 82.4 85 7 92 82 74 

8 ft 8) 8 77 2 80 5 82 75 50 


vided the logs are all of the same diameter. In this 
case the theoretical solid content is 90.69 per cent (116.1 
cu.ft.). If the logs differ in diameter, the solid content 
will be greater and will increase as the ratio of the 
largest diameter to the smallest increases. However, 
m actual measurements he found no cords contained 
over 80 per cent (102.4 cu.ft.) solid wood. He also 
found that the average solid volume per cord of 32-in. 
wood, based on careful volumetric measurement of 34 

read at the annual mooting of the Technical Section 
'’5 1923^'^ Paper AsBoclatlon, Montreal, Jan. 24 

Ciinwda'’ (unpubllBhed data), Abltibl Power ft Paper Co.. 

*H. s. Graven, “ForeBt Mensuration" John Wiley ft SotM, N, T. 

4 * Thalen, "The Purchase of Puipwood/' Paper, Oct. 


TABLK 11—SOLID CONTENT OF WOODS FROM 
MINNF3SOTA AND QUKBEC 

g—AvMUffo Maximum--'. .^Miolmuni-^ 

Que. Minn. Que. Minn. Qua Minn 

Number olloga per eord. 67 115 102 136 36 86 

Avenwo diameter inehea, per 

oord . 7.31 5 67 10 56 6.50 5.96 4.95 

Cubic feet solid niaterial per coni 88,58 85 68 99 52 91,72 069.79 77,82 


cords, logs from 4 to 16 in. diameter, to be, before bark¬ 
ing, 93.97 cu.ft., after barking 83.36 cu.ft. 

Our own measurements on two very different kinds 
of wood, one coining from northeastern Queliee and the 
other from Minnesota, based on 32 cords of each class 
of wood, are given in Table II. 

The Quebec wood was jieeli'd, the Minnesota wood not 
peeled; therefore the actual wood in the latter was about 
12.5 per cent less, or an average of about 75 cu.ft. per 
cord. The greatest variation in the amount of solid 
wood was due to poor packing, which in turn was fre¬ 
quently due to crooked or poorly trimmed logs. The 
figures appear to show conclusively that wood of larger 
average diameter, which means a mixture of small, me¬ 
dium and large diameters, results in more actual solid 
wood per cord than wood of small average diameter. 

In most cases investigators have found that the larger 
the average diameter the greater the solid content, but 
Sterns found just the reverse. He believes the discrep¬ 
ancy may be explained by the fact that he measured 
32-in. wood, while the others, in general, measured 4-ft. 
or 8-ft. wood. It is certainly true that the effect of 
crookedness of logs is greater in long logs than in 
short ones and it is possible that in very short logs the 
effect of crookedness might be comparatively small. 
Moreover, large diameter logs are more likely to be 
straight than are those of small diameter. 

It has been shown in the foregoing that the actual 
value of a cord of wood for production of pulp, or in 
other words the solid wood in a cord, may be infiuenced 
by several factors and may vary considerably. To se¬ 
cure reliable figures from which to determine yield, as 
well as to handle the purchase of wood in the most effi¬ 
cient manner, it is quite ap))arent that accurate meas¬ 
urement of the wood is necessary. 

Density ^nd Rate of Growth 

The value of a given volume of solid wood for pulp 
is determined by the dry weight of the wood. This is 
dependent on the density of the wood. This varies not 
only with the species but also within the same species 
according to the conditions of growth. 

Our investigations show in lialsam as well as in spruce, 
and the same may probably he applied to other conifer¬ 
ous woods, that slow growth wood is more dense than 
rapid growth wood. The figures for logs 6 in. in diam¬ 
eter are given in Table III. 

Moreover, as is shown in Table IV by Kress, Wells 
and Edwards', there is considerable variation in the 
average density of different species of wood. 

Results of tests by the authors are given in Table V. 

From these data it is apparent that spruce has, on 
the average, 15 to 2p per cent greater density than bal¬ 
sam fir. Here again, as in the case of cord wood^eas- 
ure, are opportunities for large variations in the possible 
yields from cords of wood composed of more than one 
species or even composed of the same species of different 
rates of growths. 

'Hieaa, Wella and Edwarda, "The Suitability of Various Spcclea 
of American Woods for Palp and Paper Production." Paper, vol. 
24, pp. 914-22, 1919. 
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-KmccT OF ;uTf: oi cffowrn on Ofn.sitv 

Wi-ijihl, Cu Ft 



ftinirs. 

Dry 


f'tr In 

(Jrcen Wi 

Quebec ipriirf 

1« 5 

27 6 


4 5 

20 2 

MlntiMofft Nprtitp 

17 4 

28 0 


5 7 

22 4 

Quebec 

!'' 7 

27 2 


4 ^ 

18 7 

IMiiincndlft liaJpitri) 

K) 1 

22 6 


i> 4 

17 8 


TAHT.K IV DKNSJTV 0| OH M Ifl A'I' WooDK 


Avrrnirr' Wcurhf 
Of I ('ll Ff of 
I )r> On'rii W itoil 


Hlofik Bprvjnc (/Vfu wirirwriaj 2% 

Whilf apripA' < I’nca nviailfUAu) 24 

KaJium fir i.\Hen halHiim^i) 2 1 

Ilnmloclc (TAiK'a nttmiicTiiiiii) 24 

•Tack pine (/'inNNf/p^tnpdf/i) 24 

K»f)en('’ojiuliutrvmiiloii{rg) ... 2 ^ 


TAHTJ': V- KATKOFfJKOWTlI AND M ASri V n] < aNADIAN WOODS 


N. E Qu«b «5 apnitw 

W. Ontarioapruop 
Ni. K Qupboo bftlaam. 
R. W. (intariobalHam 


Chemical Composition 

Another factor which iiifluencj's the possible yield, 
even when the foreRoinp factors are eliminated, is the 
chemical composition of the wood. The most important 
eharacteristic is the cellulose content. The data on this 
subject from different sources are not always compar¬ 
able, because the various investigators have not used 
the same methods in making their determinations. The 
relative cellulose content of certain kinds of wood, bused 
on a comparatively small number of tests is driven by 
John.sen and Hovey’ in Table VI. 


AvcriiKo Wfinfil 
<lf I ru.Ff r,f 
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25 2 

12 

8 

25 6 
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9 
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TAIU.r, VI ClbM.Iil.OSKICAI.crirVTHD AS ri'K^f’lbNlV Of OVEN 
DHV WOOD 


WbitP pprupr 

niBpk sprticf 
Hftrt npniPf 
nftlunm br 
.Inok pint' 
H*mlfKtk 
A^pnn 


56 4R 

50 64 
52 95 

51 60 
49 24 
48 70 

57 52 


The influence of the cellulose content on yield is much 
more marked when wood of different degrees of sound¬ 
ness are compared. It has been found by Acree' that 
the cellulose content may be decreased by as much as 28 
per cent. Similar results have been obtained by J. L. 
Carsons". While in general decay decreases the cellulose 
content, Parsons found that decay caused by Trametes 
liivi Hrot. resulted in an increase in cellulose content of 
l.'j i)er cent with a decrease in lignin of 30 per cent. 

Another serious result of decay is a decrease in the 
density of the wood. Sutermeister’ found spruce wood 
which was thoroughly affected by rot but which was still 
quite hard and firm weighed less than 18 lb. per cubic 
foot of dry wood, while sound spruce weighed more 
than 22 lb. 

Relation to the Manufacturing Process 

Factors thus far considered have a bearing upon the 
value of the cord, particularly with regard to economy. 
In the following, the importance which knowledge of 
these factors and other factors have in the manufac¬ 
turing process and on the final product will be discussed. 

It is obvious that the variations in the solid content 
of the cord, due to the conditions of piling of wood, di¬ 
mensions of logs, crookedness, and trimming, have a 
very ^reat effect on the cost of production. However, 
these variations are eliminated as soon as the wood is 
in form of chips and therefore do not directly affect the 
capacity of the mill or the quality of the product. 

Knowledge of the density of the wood is of much 
greater importance because it directly affects the yield 
and, as a result, the economy in several ways; 

(1) Dense wood gives a greater weight of wood per 
cord. 

(2) Dense wood gives a slightly higher cellulose con¬ 
tent per unit of weight. 

(3) Dense wood, consequently, increases the digester 
capacity, which allows (a) a longer cooking time at lower 
temperature, which results in (6) increased yield and a 
better quality of product. 

These points are illustrated by the results given in 
Table VII obtained by experimental cooks on a semi- 
commercial scale. 


Even within the same species iWias been shown that 
the cellulose content varies, .lohnsen and Hovey found 
in balsam fir that rapid growth (low density) wood 
contained 50.35 per cent cellulo.se. while alow growth 
(high density) wood contained 52.85 per cent cellulose. 
Thorbjornson“ gives the follow'ing figures for Swedish 
spruce, determined from different part.s of the same log: 


Spupific (iMkity IVi (Vnt (VlUil(«p 

0 IR2 51 4 

0 425 57 ^ 

0 446 58 5 


As far as the two moat important pulpwoods—spruce 
and balsam fir—are concerned it is safe to say that 
spruce has a slightly higher cellulose content than bal¬ 
sam fir. According to these data the yield which may 
bt' expected from a given volume of solid wood will be 
greatef with woods of high density for two reasons, 
(1) the greater actual weight of wood substance, (2) 
the somewhat greater cellulose content by weight. 

•Johnson unit llovoy, "The Estlmallon of Cellulose In Wood,” 
Pulp n«d Papm- itaniuiiw, Jnn. 31, 1918. 

•B. Thorbjornson, "Nsgru synpunktor botraffande sulfltkoknlnff” 
(Sotno Obaorvatloii* Repardlnn Sulphite Cooking:), Svensk Pop. 
Till., p. 19^, 192!. 


TAni.n VIl.-SI’,MI-W01iK.S EXl’LlUMliNTAl, COOKS 


Wuitilit of HbBoUitply dry chips from cord of pi-r'lcfl wood, lb 
Weight of chips ID digpsl.pr, ahsolutuly dry. In 

lialsurn 
. 2,036 

Spruce 

2,560 

268 

323 

illeach ounaumpiioii, |)i‘r ccrit. 

17 2 

15.5 

Yield nf blcRohod pulp, pt'r ccHt dry w<K>ri usni 

Yield lilcHchwl pulp for equal volume digester chHrges, lb ,. 

42 79 

43 65 

115 

141 

Absolutely dry pulp per cord peelwl wood ,1b 

871 

1.126 


TAHLK VIII- KXPKHIMKNTAI, 

PLANT (’OOKS 



Month A M 

onthB 

Weight eii f( wet ehjps when abBolutely dry. lb 

^ 15 

8.64 

AlTaolutely dry pulfi, pcreu.ft dipeetei bpmcc. lb 

3 56 

3 91 

Yield alwoliitplv drv pulp, per cent of dry wood 

43 7 

45 2 

Screenings (drvj, per cent tif total pulp 

3 00 

7 03 

Ooukirig time, hours . .. 

12 

12 5 

lilcHch eonfluniplton. per rent 

12 7 

12.0 

Slownees of unbleucht*d pulp 

91 0 

27 1 

Strength of unb]eAche<l pulp 

92 

93 


Actual mill data, using two different classes of wood 
(average figures per month) are given in Table VIII. 

These experimental and mill data show how the 
density of the wood affects the value of a cord and 
the capacity of the cooking equipment. 


'S. F. Acree, "Destruction of Wood and Pulp by J'ungl and 
Bacteria," Pulp and Paper Magazine, July, 17, 1918. 

*J. U Paraons, unpublished data, Hammermtll Paper Co., 
U. 8. A. 

*E. Sutermeister, 'The Use of Rotten and Stained Wood for 
Making Sulphite ^Ip." Pnip and Paper Magazine, June 82, 
1922. 
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Another factor which affects the digester capacity 
is the moisture content of the chips. The higher the 
moisture content of the chips the heavier the chips will 
tie and consequently the better will the chips pack in the 
digester. Thorbjornson" has .shown that by using chips 
with an average moisture content of about 20 per cent 
in place of chips with a moi.sture content of about 40 
per cent the capacity of the digester is reduced 9.5 
per cent. 

Effect of Decay on Yielp 

It has already been stated that the variation in cel¬ 
lulose content with .sound wood is not great, but when 
rotten wood is u.sed the cellulose content becomes a very 
important factor. The yield by weight, based on a 
number of experimental cooks, with the .soda proce.ss, is 
shown by Sutermeister'" to be about ,30 per cent for 
I'otten [loplar wood as compared with about 41 per cent 
for sound poplar. For birch an even greater reduction 
in yield was found. Sutermeister", using the sulphite 
process with spruce wood, shows that the yield by weight 
is higher with rotten wood than with sound wood, but 
his conclusions do not seem entirely justified when it is 
considered that the two resulting pulps were not cooked 
down to anywhere near the same degree of purity; the 
sound wood yielding a jiulii with only O.G per cent sereen- 
ing.s and requiring only 17 per cent bleach, while the 
pulp resulting from the rotten wood had fi.G per cent 
screenings and required over 30 per cent bleach. There 
is no reason to believe that decayed wood should give 
a higher yield by weight than sound wood, except in 
cases where the fungus has caused an increase in the 
cellulose content, a.s referred to in the ca.se of Trameteu 
IHtii Brot. Thi.s shows how neces.sary it is in investiga¬ 
tions of this kind to specify the kind of fungus which 
has caused the decay of the wood, and also to compare 
resulting iiuljis on the basis of the .same degree of pur- 
iti All of our experimental and mill data have shown 
a decided decrease in yield by weight when rotten wood 
I.' used. Also Bates" found a reduction in yield by 
"eight in large-.scale exiieriments. 

Large mechanical los.scs will occur if wood is decayed. 
Kress' gives the following figures for loss in chipping; 


I’l l ( rill Ldm in HuicdiiiiK 
.•In. Clii|>u 


Ncurlv Hdiiinl w hiti Mpnirc $ 62 

Itllrciwl wllltr ^DUlr•c 13.22 

liil tt!(J wliitpqprini 15 6Q 

Krti-lit roflfii wliiir.Ej,ii|.-i- I7 02 


It wood is decayed, and especially if it is saprotteii, 
a considerable Io,sk al.su occurs in barking. 

Effect of Decay on Quality 

The effect cf decayed wood upon the quality of the 
jiulp is not clearly evident in Sutermeister’s and Bates' 
reports. According to Bates there is no reduction in 
the st ."ength of the pulp, but his tests were made on 
unbeaten pulp and the difference would hardly show up 
at this stage, particularly when the wood is only partly 
Jecayed. Sutermeister’ found a decided decrease in 
dreiigth of pulp in the case of the rotten wood cooked 
by the sulphite process. With the soda process he found 
an increase in the strength of pulp from partly decayed 
birch wood, after beating in a pebble mill, while he 

’"E Sutornieisu-i .*• Decay of Pulp Wood ami Its Effect In the 
• oua J J’tiip and Faper Mapazinc, July 14. 1921. 

....'y .iu "Sulphite TeatH of Average Wood. Infected Wood 

‘nil (.hippcr Sawduat,” Pulp and Paper Idagazmn, June 9, 1921. 
1 , '‘l’>’ogreMB In the Study of Wood and Wood Pulp 

inn-ttion anil Decay," Paper Indualry, January, 1921. 


found it impossible to make sheets of beaten soda 
pulp obtained from very rotten wood. Our own tests 
show that decayed wood has a decided influence on the 
beating quality as well as on the strength of the re¬ 
sulting pulp. Pulp obtained from rotten wood hydrates 
more rapidly when beaten, and with the hydration the 
strength increases. However, the maximqjn strength 
of the pulp is reached at an earlier .stage in the beating 
process, after which point the strength decreases rapidly. 

Such has been found to be the case, not only in ex¬ 
perimental tests, but also in ordinary mill experience. 
Monthly figures from mill operation show that when a 
large percentage of wood was used which had been 
stored for 2 or 3 years and therefore was more or less 
affected by fungus, Ihe strength of the pulp was con¬ 
siderably lower and the slowness considerabl,v higher 
than when comiiaratively new, sound wood which came 
from the same locality was u.sed. Thi.s was the ea.se in 
spite ot the fact that the cooking process was adjusted 
so as to protect the fibei’ of the more or less decayed 
wood a.s much as possible. 

The delelei'ious effect of decayed wood used in the 
ground-wood process has been thoroughly investigated 
and de.scribed by Kress, Humphrey and Richards'', and 
Bates". 

Seasoninu 

With a raw material which may be stored for a long 
period before it is used in the manufacturing ijroceas, 
it is of interest to know what effect sea.soning has upon 
its value. It is evident that if wood is stored so that it 
will dett'riorate from deca.v its value will gradually de- 
ci'eusc. 11, however, wood is stored under proper condi¬ 
tions, unfavorable for the growth of fungi and so that 
the wood may dr.v out, its value for pulp will increase. 
As .Schwalbe" has s^ted, green wood, because it is less 
resistant to the cooking process, gives a lower yield 
than seasoned wood, but he has found it possible to 
increase the yield from green wood materially by giving 
it a milder treatment. It has also been found in mill 
oi)eralion that seasoned wood gives a higher yield and 
a .stronger fiber than green wood. During the period 
of storage the moisture content of the wood decreases, 
which i.s an advantage, since the moisture in the chips 
results in a direct dilution of the cooking liquor. How¬ 
ever, il the wood is too dry, the penetration of the acid 
is much slower and more time is required to bring the 
digester up to the desired temi)eraturc and pressure, 
necessitating either a longer total cooking time or a 
higher temperature. Schwalbe found that the penetra¬ 
tion period of very dry wood could be materially de¬ 
creased by pretreating the chips with steam or with 
waste liquor. 

Another objection to the use of green wood is the 
diftkmlty which is experienced in the manufacturing 
process due to pitch. It is generally known that the 
troublesome pitch-forming substances in the wood de¬ 
crease during storage. 

The most important of the factors which influence 
the consumption of wood per ton of pulp or the yield 
of pulp per cord, the density and soundness, are also 
the factors which influence the quality the most. In 
most cases the low-density wood and the infeetdU wood 


“Kro.sa, llumphny and 
Diftorioratloji of Wood und 


KIchardN, "Some Ob«ei’vatlonH of tho 
Wood I'ulpH," Paper Jndu/itry, October, 


II ToflU of Averaffe, Infected ami Sound 

I uipwood. Pulp and Paper Magazine, Junt* 30, 1921. 

‘‘HolzzellMtoffkochung. Inbraondcro dlf Sulflt' 
Cookinff, with special Reference to Sul¬ 
phite), 7xUtti(}fJ u. Papxer, April 1, 1921 
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. ftre cooked in mixture with sound wood of lilts'll donsit' 
and the cooking process is adjusted to the sound hooi 
A ll the undesiraWe effects of iow-densii,' I'ood and i e- 
cayed wood are 'therefore experienced ■ lo« \'iel(l. lOW 
strength and high s/owness. if. iiouioei-, tfie "ood 
could he sorted according to (/na/dies. soundness, 
density, seasoning, etc., it would he possilde to adjust 
the cooking process to some extent tor the vainoiis 
grades. To maintain the production of the mill with 
iow-density wood and with decayed wood the cooking 
time must lie shortened by using a higher temperature. 
With this kind of wood high leniiK ratures should he 
avoided. 

It is, in many cases, pos.sible to do so by shortening 
the penetration pieriod of the cooking process, becau.se 
wood of low den.sity and deca.ved wood are more rapidly 
penetrated iiy the acid. A few experiments were mtide 
in order to determine how the penetration is affeeted by 
these factors. The results, which uere obtained by 
placing disks of wood in a’small digester with cooking 
acid (if (1.18 per cent total .SO anil I 01! |ier cent eoni- 
bined Sf), and liringing ttie leni|ieiatiire gradually up 
to lot) deg. in 2+ hours, keeping the lemperatiire at 
this jioini for ! hour, give an indicalion of the eorn- 
parative itenetrnbility. 

I Mii.i, i\ I'l \i III \'i iiiN i(,\'riii ii\ .'i.iivv liiniwiii 
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The (|Ues1ioii of proper methods ol stonnv pul)iwnod 
lias been often discussed. It will only be mentioned 
liei'e tlial best siuisniiing conditions allowing a minimum 
amount of deeny ar(‘ .secured when logs are peeled or 
barked and then stored in such a way llial good circula¬ 
tion of air IS always maintaini'd tiiniughout the piles. 

It has lieen altemiited in this discussion to point out 
some of the important factors which intiucncc the econ¬ 
omy and quality in the production of iiulp and paper 
from wood, with the object of drawing more attention 
to this most important raw material. It is hoped that 
the pointing out of the factors which so grcall.v influ¬ 
ence yield and quality vvill result in the establishment 
of methods of measuring and testing wood which will 
be of great value in the intelligent purehase and han¬ 
dling of wood and which will exiilain variations in yield 
and (piality hitherto not full accounted for. 


.\tleiulnno»‘ at Knf;iinM*riiif; Sriiools 

The United States Bureau of Education has obtained 
the following figures for atlcndance at engineering 
schools for the current year. A few of the smaller engi¬ 
neering schools have not reported: 


Atlt*uclRiifli’ tur l'*2l 22 


I'r^inciujiid si.pli.iiiHiK" 

32,178 

Junion 

11.44() 

Seniors. 

(loiTMponduig t iirdlliKi'ii; i(-i l‘i22-23 
{iYeeuiutn and Miplii.itici- - 

8.520 

29,952 

.luniors* 

10.383 

Seniors . 

9.571 

Total for 1921-22 

52,144 

Total for 1922-23 


Dpcreaae for tbr i'urn'ii( \';it 

2.23g 


It seems that the engineering school.s have reached 
their maximum attendance for the present. This at¬ 
tendance is prohubly limited iiy the schools’ facilities. 


Manufacture of Soap in 1921 

I'hc Department of Commerce announces that re¬ 
port s made to the Bureau of Census show that pro- 
dmtioii by establishments engaged primarily in th,- 
maniil'acliire of soap amounted to $240,]]6,000 in 192], 

,os'compared with $316,740,000 in 1919, a decrea.se of 
o.j 2 per cent in value of products. In addition soap 
products to the value of $21,140,000 were produced in 
1919 Iiy estaldishments cla.s.sified in other industries; 
corresponding figures for 1921 are not yet available. 

The .Statistic.s for 1921 and 1919 are summarized in 
ilie following .statement. The figures foJ' 1921 are pre- 
limiiiaiy and subject to .such chang'c and correction as 
may lie found necessary upon further examination of 
llit‘ original reports. 



l‘>2l* 

1919* 

Per Cent 
of Docrcahf 

\mnli'T ol cstal>ii'')iiii''iit'> 

283 

279 


Persons cnpiiRcd 

23,022 

28,919 

264 

I'rnfinctorsnnd liiin no ii.l cih 

103 

183 

43 7 

Milaricd cnijiliiA 

0,5(.i 

8,300 

23 4 

Whrc earner^ in \ *thri iiiimlii'i '■ 

l(..558 

20,436 

19 0 

>iiilnrH'M and w ntc'- 

$32,3b(.,O00 

$35,400,000 

8 0 

SllillllC.s 

13,701,(100 

14,172,000 

3 3 

Wagch 

18,865,000 

21,228.000 

II 1 

J'nid foj (•oiiiriift, \ioi k 

o!4.ono 

640,000 

4 0 

< 'ohi of iiiafcrmls 

1‘>(1,356,000 

238,519,000 

37 0 

v aim- ol firodncli- 

240. i 16,000 

316,740,000 

24 2 

\ atiK added liv in iiinriienil' f 

80,760.000 

78,221,000 

14 8 $ 


fc'' SfuiiMir.B f'li ('Hiul)li-slijiiciiis Jiiivinji pn iliicliun valucdj at lees than J5,DOO 
lire not included in tlic litriire« for I‘}21. (I'l < stnlilifeijli.CJitB of tliii* cluBfl reporffd 
M wHRc (•iiniei.v iiiid piuduolH aAKrfaai $ 181.POO in value. Fci 1919. liowevcr, 
for f»‘) csltihlishineiitK of this dab8, reporinm .32 wnae tarncre and preduett* 
\;dtied ill $130,1(10. ari’ uicluded in the figures wnli eM-eption of llie ifim “nunilitr 
"1 «hiHldiisliiiK 111 ' " t Denotea iooreaire J Viihn of products lena (wf <-f 

iii.'iteriiiK 


I (('tailed statistics of products for the years 1921 and 
l')H( arc given in the following table, though figures 
for soap and a.ssociatod products produced as subsidiary 
prodiicl.s iiy establishments in other industries, aggre¬ 
gating $21,140,000 in 1919, are not at present available 
for 1921; hence all items are not actually comparable. 



1921 

1919 

TdliiUahii 

* 

$337,880,000 

riie indii.sti \ 

$240,110,000 

$316,740,000 

.'lulihldiary Hniip luoilliott- (fidii dlin r r 1 

(> • 

21.140.000 


>(iap indiibtrv only 

All induRtrica 


1.741.002.000 

1,855,257,000 


603,258,000 

1,072,390,000 


195,347,000 

179.350.000 


1,319,000 

21.710,000 


143,915,000 

181,837,000 


497,163,000 

399,970.000 


$163,041,000 

$227,051,000 

pnwdcrcd floap-s 
liuantitv, pound.’' 

576.270,000 

466,536,000 


198.087,000 



378.183.000 


\ uluc. 

$29,144,000 

t 

Liquid soap' 

5,965,000 

10,033,000 

A’ahic 

$766,000 

$1,235,000 

Softsoiip' 

50.756.000 

74,463,000 


$2,313,000 

$3,925,000 

Special HOHp an icIca 

26,18^000 

36.302,000 

3 aluc 

$2,269,000 

$3,566,000 

Glycerin 

(■‘rude, for Hfllc 

19,710,000 

16.226.000 


$1,912,000 

$2,433,000 

Ifefincd. foi sale 

39,307,000 

47.377.000 

Value 

$6,088,000 

$11,461,000 

Stearin; 

3.223.000 

3,140,000 


$316,000 

$825,000 

('Hiidlcpitcii 

5.958.000 

5,211,00U 


$92,000 

$91,000 

(‘andlea 

4.359,000 

5,483,000 


$327,000 

$819,00 

Hcd oil (roiuinereml olein and): 

930,000 

433.000 


$416,000 

$476,000 

Perfumed and toilet preparatioius: 

$15,115,000 

$12,635,000 

All other priKlvicts 

$18,315,000 

$73,290,000 


• l-Hauren not yet available, t Ineludwl above with value of hart soape. 
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X-Ray Examination 

of Steel Castings 


It Is Possible to Locate ^'In. 
Flaws in Steel 3 In. Thick With 
a 30-Minute Exposure From 
Commercial X-Ray Tubes—Cor¬ 
respondingly Smaller defects 
Can Be Likewise Revealed in 
Thinner Sections 


Bv H. H. Lkster, Ph.D. 

h 1 I a i i,i \, Wnti 11<'\\ ii 

T he X- ray examination of castiniis promises to 
become one of the important methods of testing 
in foundry practice, it is important to know 
within what limits tlie method is applicalde and to know 
the factors that determine those limits. Experiments 
recently conducted at Watertown Arsenal ha\’e been 
concerned with the practical limits and working equa¬ 
tions in metal radiography. 

Probably an impression is general that the utility 
of the X-ray in revealing hidden defects i.s quite 
limited, owing to the relative opacity of metal. While 
it is easy to radiograph a man’s pelvis, measuring 
perhaps 12 in. side to .side, a “tweiily-two” bullet jiro- 
dlices a dense .shadow. Therefore we find CItcmicul 
Lt- Me.lallurfiiral Engineeriwi stating in an editorial 
I Feb. 15, 1022) entitled “X-Kay for Knutiiie Testing" 
ihat the enormous difficulties seem to limit the use of 
radiography to moderate sections of metals of low 
atomic weight. Fui'ther- 
niore. Circular llli of the 
Hureau of Standards, on 
"Structure and Related 
Ib’operties of Metals," 

.states that "an examina- 
In 1 by means of X-rays 
is often of value if the 
s|iecimen is not too large. 

. . . Sitecimens of steel 
to be e.'iamined by this 
nietins should not exieed 
' in. in thickness.” 

In coniradistinetion to 
ttiese accepted limitiil ions, 
we have found at Water- 
town Arsenal that the 
limit of penetrability 
based on 30-minnte ex¬ 
posure with commercial 
apparatus is approxi¬ 
mately 3 in. of steel! An¬ 
ticipating the sub j e c t 
somewhat, Fig,s. 1, 2 and 
3 show what has been done 
with relatively heavy cast¬ 
ings to he made for air 
hondis. The pattern wa.s 
made up and an experi¬ 
mental casting poured. 

Thi.s was sent in to the 
laboratory for radiograph¬ 
ing before the risers were 
cut off. Fig. 1 shows the 
ca.sting as we received it; 
it weighed about 400 lb. 

Radiographs were made 
through various points 


marked in chalk on the casting and prints of 
these, properly indicated, were furnished to the 
foundry. No defects of importance appeared excepj 
in the section through the nose. Fig. 2 is a print 
of a film placed horizontally inside the shell and exposed 
to rays traveling along the axis of the ca.sting through 
slightly over 2 in. of metal. ^The three dark area.s are 
shadow’s of the columnar ri,sers. It was obvious Ihat 
the risers were not feeding properly, and a change in 
the design of these remedied the difficulty. The easting 
was later cut up for study, and Fig, 3 is a photograph 
sliowing some of the holes reprc.sented by the spots 
shown on Fig, 2. 

It may be objected that the information given by the 
X-ray might have beeli found by merely .sawing up the 
(■listing. Even so, roniglete information is given by the 
X-i'a\' far quicker and cheaper. It is no small matter to 
cut up heavy steel sections. Furthermore, the X-ray 
is of especial value in 
assuring oneself than an 
uiisawed casting is sound 
ill its vital parts. Thus 
■sample castings are com- 
liletely radiographed at 
the arsenal 1o make .sure 
they are free from in- 
ieniiil defects. 

The i|uestions that nat¬ 
urally come up for solu- 
lion are: How should the 
exposure vary with the 
thickness? What is the 
limiting thickness of metal 
that may be radiographed 
with exi,sting apparatus? 
What is the magnitude of 
the faults which gives 
certain markings on the 
plate? What is the limit¬ 
ing size of fault that may 
lie detected under prac¬ 
tical conditions? 

With regard to the 
first question, How should 
the expo.sure vary with 
the thickness? It is pos¬ 
sible to develop certain 
mathematical equations 
showing the relatiOMships 
between the several vari¬ 
ables involved. This work 
is outlined in the appen¬ 
dix. Practical application 
of theory is hampered by 
the fact that fluorescent 
screens are ordinarily 



FIG. l—100-LB. AIR BOMB CASTING TO BE RADIOGRAPHED 
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I'lH 2 H M'KMiUAril I'l' Misfc, SIIOWINi; MANV 
1:I,||\VI|II|,KS IIKIII ri';i) iiMo ham 


t(i intcJiHify the direci efiVil of the iity, and 
these screens deteriorate with use. Thus a photographic 
plate or film- -which is covered by an emulsion sensi¬ 
tive to X-ray impact as well as to lifrht rays--is covered 
front and rear hy a screen impregnated with salts 
which visibly glow when strucli hy X-rays. 1’hus the 
photographic effix't recorded is that due to the direct 
action of the rays plus that due to the lluoresce.nce of 
the screens. The latter effect may amount to fifteen 
times the former. 

In order to get experimental curves showing re¬ 
lation of exposure to thickness, an echelon was 
made of eight pieces of transformer iron 0.03 in. 
thiek and differing in length by i-in. steps; the 
pile varied from 0.03 to 0.24 in. thick, tiy eight 
equal steps. A number of steel strips 8 in. long and of 
various thicknesses were then prepared, stacked up 



KIO. 3—CONI UTKIN CIg NOSf: WHEN SAWED APART. 
CASTING IS : INCHES THICK 


and the echelon placed on top of the pile, whereupon 
the whole was radiographed. Patterson "cleanable” 
intensifying screens were used. These screens were 
new and had their maximum sensitiveness. A aeries of 
negatives was made at varying times—other conditions 
being constant—and one picked out which showed clear 
or nearly clear under the thick end of the echelon and a 
rigular graduation of density under the other steps, 
(file film was selected and step 4 of this was arbitrarily 
taken as a standard for judging other negatives. Then 
a series of films was taken through piles of different 
height, and all of them were compared with the stand¬ 
ard. The thickness of steel plus the thickness of trans¬ 
former iron under the step that exactly matched the 
standard density was plotted against the corresponding 
“exiiosure.” (“Exposure” means time of exposure multi¬ 
plied hy the current flowing through the Coolidge tube.) 

Results of individual determinations are shown by 
dots on Fig. 4. As shown, two .scries of negatives were 
niad(‘, one when 100 kv. iiotential was impres.scd on the 
(loolidge tube, and the other under 196 kv. Curves A 
and K are figured according to the theory, with con¬ 
stants so chosen as to fit the observed values as closely 
as possible. A family of similar curves is also drawn, 



ini I ItEl.ATlON llETWEE.N Til 1<'K.NE.S.S UK STKIOI. 
I'llNKTIIATEI), TIME OK E.VI'IISK HE .\NI) VOLTAGE. 
.Wli Gl'KRENT Tlinol Gil X K\Y TKIIK 


checked by experiment on voltages up to 230 kv., and 
as.sunied by extrapolation for higher. 

The curves .shown in Fig. 4 are practical working 
curves and are used in our lahoratory as a guide to the 
neee.s.sary exposure for a given speeimen. Actual cx- 
po.snres are plotted rather than logarithm of exposure 
because of greater convenience in use. The tube which 
we u.se can he operated at 200 kv., then consuming 7 
milliamperes of current. In order to get any work done 
it is necessary to limit the time for making a negative 
to 30 minutes. The “exposure” therefore is 30 minute.s 
< 60 .seconds X 7 milliamperes, or 12,600 milliampere- 
seeonds. Running up the vertical ordinate correspond¬ 
ing to 12,600 to slightly aliovc the curve marked 
r-195 gives a valve of 2.9 in. for the limit of pen- 
eiraliility at a distance of 17 in. from the target. 

In practice we have radiographed 3.1 in. of steel 
witli the film at a distance of 13 in. from the target, 
and the film was somewhat more dense than the stand¬ 
ard used above.' Hence it is probable that 2.9 in. is 


'Siiiof the above written we have penetrated 4.1 in, of steel, 
blit uiid'-r (ond'tioHB o( varying voltage ao that it was not possible 
til elirik the equation. 
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fairly conservative. With a 300-kv. tube the curve indi¬ 
cates that we would be able to penetrate about 4.8 in. 
of steel, and with a 400-kv. about 6.8 in. of steel, u.sing 
the same exposure (12,600). 

Such tubes are needed. One of the difficulties today 
in metal radiography is the limitation of possible 
penetration. Greater penetration may be had either by 
increasing the transmitted radiation or by increasing 
the .sensitiveness of the film system. To aid in the 
latter re.spects screens will undoubtedly be improved. 
Bulbs must be improved to take a higher potential rather 
than a heavier current. This fact is illustrated in Fig. 
4. If we double the power consumption in a 10.5-kv, 
tube by doubling the current, we double the “exposure.” 
But for long exposures the increase in penetration is 
very .small indeed—the curve flattens out almo.st to 
horizontal. If, however, we double the power consumed 
in the bulb by doubling the potential (200 kv. to 400 
kv.), the current remaining the same, we change the 
thickness that can be radiographed in the .same exposure 
(12,600) from 2.9 to 6.7 in., a gain of :!.8 in. 

Size of Cavities Which Can Be Detected 

To determine the magnitude of a fault it is neces¬ 
sary to consider the area of the image and its relative 
density. If the cavity is sufficiently large, as compared 
to the focal spot in the X-ray tube—-and sufficiently 
close to the film, so that definite, unblurred outlines 
occur, the image will be a scenograpbic projection of the 
fault. This is illustrated in diagram D of Fig. .fl. 
Under these conditions, if the cavity is roughly 
spherical, this projection will be I'clated to the .section 
thi'ough the fault parallel to the film by the laws of 
geometry. The area of the section may be calculated 
from the area of the image, the distances from the 
la, gel (o the flaw, the distance from the target to the 
film, and the inclination of the film to the axis of the 


r;T„, t 


;l'- 


imacjc;, vf fault 
‘V !!-h overlap and form 
‘iid’Diute nvaoe ol'focals, 




IniLitfe (:f fault 


',pot 


•Indefinite mtape of fault 
Region of blur around image 


I'u: <i oi-' TrNc'.sTKN ’i auiikt oi-- (’ooi iikjk tTJBE 

r\K\:\ THKoiAiii A riMioij-: i\ a i.kad sheet 

X-ray beam through the flaw. If the cavity is not 
spherical and its major diameter is inclined to the 
axis of the X-ray beam through the cavity, the area 
of a section of the cavity usually cannot be found from 
the area of the image given on one film. If the fault 
is small in comparison to the area of the focal spot 
in the Coolidge tube, the cavity acts like the aperture 
of a pinhole camera. 

The “image" appearing on the developed film is the 
image of the focal .spot of the target rather than the im¬ 
age of the flaw. This pinhole image depends upon the 
variables that would affect the image in a pinhole 
camera- viz., the relative distances of the film and 
target from the hole, the area of the hole and the area 
of the focal spot of the target. For cavities small 
enough a true image of the focal spot would occur. 
Such an exposure is shown in Fig. 6. This is a very 
sharft view of the whole target—it shows the focal 
spot from which most of the .X-rays emanate, together 
with the outlines of the target and .some of the sup¬ 
porting stem, all of which is excited to emit resonance 
i-adiation,' 

Images produced by somewhat large)' cavities would 
be indefinite, as sbown in sketch A 
D in Fig. 5. For still larger cavities 

the outlines of the fault would begin 
to appear (sketch H ), and for cavities 
sufficiently large the image would pre- 
.sent the sharply defined outline of 
the projection of the cavity (sketch 
C). In the case of the pure pinhole 
image the area of the .section of the 
fault could not be calculated; -where 
the outline of the cavity appears it 
is possible to calculate the area in 
some cases as outlined above. In prac¬ 
tice most of the types of images 
■sketched in Fig. aiipear, sometimes 
\ all on one negative. However, a pure 
pinhole image of the focal spot such 
as shown in Fig. 6 has not been surely 
identified in practical exposures on 
steel eastings. 

These principles may be illustrated 
by X-ray exposures of holes in a lead 
sheet. Fig 7 is the radiograph of 
a piece of lead sheet in whi(^ holes 
were drilled ranging in diameter from 
0.032 up to 0.227 in. There was one 
large irregular hole made with a file. 


fii' (Ml fur 
at’! 



irrCkjraphic 
ti hvu of fjuU 


V.! iiidiatioi’Jtnr. 
fn:(f to Hni fhv tmacjc 


Kjrj. 


I>1A(;RAM showing how image varies ArC01i!>lNG TO 
HIZB OF I)KFR(’T AND PLACEMENT OF FILM 


*"X»UBy HtudleH,” poKfi 95. Qoneral BlftO- 
tric Kt‘a«arph T^aboratory, 1919. Dr. Coolidge 
liKH explained thlR offftcl as duo to wand-r¬ 
ing electrons thst do not hit the focal Kr<‘u 
but reach other parts of the target. 
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The smallest hole was carefully cleared. Some of the 
other small lioles contained metal .shreds which were 
purposely left so as to srive the effect of irregularly 
shaped small holes. The film was placed 1 in. below the 
lead. The imajfea appear sharp, even the metal shi-eds 
showing. • 

Fig. 8 represents a radiograph of the same piece of 
lead, but here the lead is Hi in. away from the film. 
There was no metal inlerpo.sed except the aluminum 
top of the cassette holder. In this iiicture the smaller 
holes show a distinct image of the focal spot of the 
target. This effect is the same for the cleared central 
hole and for the irregularly shaped small holes. The 
peculiar spiral appearance at the tiny central hole and 
the one at the left is not accidental—it is a correct 
image of the focus, and shows details lacking from the 
round white spot of Fig. 6. Fig. 10 shows a negative 
print of a film registering a focal-spot image taken 
through a pinhole 0.017 fti. in diameter with the film 
18 in. from the lead. The negatives for these show 


of the whole target that appears as tails below the 
large.st drill holes and the trail of light below the large 
irregulai’ hole. Fig. 9 represents a radiograph of the 
same lead sheet, but in this case 0.35 in. of steel was 
introduced just beneath the lead, and the film was Hi 
in. from the lead. An attempt was made in this 
exposure to bring out the effect of radiation from the 
bottom of the steel and to illustrate the effect of 
the interposition of metal on definition. 

A comparison of Figs. 8 and 9 shows that the relative 
rnniraM is less where additional metal is interposed. 
This is due to the fact that radiation from the bottom 
of the steel affects parts of the negative which formerly 
wei-e completely shielded by the lead. The definition 
in Fig. 9 is, however, somewhat better, at least at the 
corners of the large image. The blurring effect and the 
“tails" cau.sed by the characteri.stic radiation from the 
target support are missing. This radiation being less 
penetrating than the radiation from the focal spot, it 
is entirely ab.sorbed by the iron. When Fig. 8 is corn- 



more than is evident in the print, even though the latter 
has been slightly retouched. The cathode stream evi¬ 
dently plays on certain favored spots on the target 
which may bo small irregularities in the surface. The 
stream, however, tends to describe a circle around the 
outer edge of the focal area and travels from the spots 
to th* outer circle by definite spiral paths. Sometimes 
as many as seven spots were counted, most of which 
were near the center of the focal area, and from each 
of these there was a spiral path leading to the outer 
circle. 

There is also evident in Fig. 8 the effect of X-rays 
coming from other parts of the target, shown so clearly 
in Fig, 6. This radiation causes the Indefinite image 


pared with Fig. 7, a remarkable loss of definition is 
noted at the corners. In Fig. 7 the corners are sharp 
angles, in Fig. 8 they are arcs of circles; in Fig. 9 they 
arc rounded also, but the radius of curvature is much 
less, so that the corner.s are much sharper than in 
Fig. 8. This rounded corner effect is due to a sharply 
defined band (much more evident in the negative than 
in the print here reproduced) located just inside the 
image. It follows the contour of the image except at 
the corners where this line makes the rounded corner 
effect noticed in the reproduction. In fact, this dense 
line is the edge that shows in Fig. 8. In the negative 
for Fig. 9 the line is still present but is less pronounced 
and it makes a much sharper ..turn at the corners. Jn 
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Fig. 11 the line is missing entirely. The latter figure 
is a negative print of a sheet of lead bent sharpl.v 
around the end of a screwdriver and squeezed home with 
pliers. The sharp angle is faithfully reproduced. 

The band causing rounded corners is undoubtedly due 
to X-rays reflected from lead crystals in the vertical 
surfaces of the holes. It travels toward the interior 
of the image as the film is moved away. Since the 
sheet of steel interpo.sed in Fig. i) filters out much of 
thi.s scattering radia¬ 
tion, the band formed 
by the reflection of 
shorter wave lengths is 
reduced nearly to a 
line, and follows the 
contour more closely. 

Fig. 11 was taken 
through 2.35 in. of 
steel, which entirely 
absorbed the lead 
radiation. Therefore the edge of the image is less 
definitely marked due to the absence of the band, 
but the corners are faithfully reproduced. Another 
negative too faint for reproduction was taken of 
a V-shaped opening in a piece of lead sheet k in. 
thick through 8.1 in. of steel. The definition wa,s as 
sharp as that illustrated in Fig. 11. We concluded that 
the definition remains sharp as long as the image is 
detectable, no matter how much metal is being pen¬ 
etrated, except where pinhole effects occur. 

The magnitude of the fault in the direction of the 
X-ray beams—i.e., the thickness of the fault—is 
usually of greater importance than the sectional area. 
In fact, an estimate of the sectional area can often 
be got from the thickness of the fault and a general 
knowledge of blowholes and pipes, without relying on 
the geometric relationships sketches in Fig, 5. 

However, it is difficult or impossible to arrive at 
definite conclusions on the thickness of a cavity from 
an inspection of the negative. In order to determine 
the thickness of the fault the relative density of the 
image to the density of the adjacent portion of the film 
must be considered. If that ratio is great—i.e., there 
is much contrast—the magnitude of the fault is apt to 
be considerable, but densitometer measurements would 
in moat cases not give reliable data on which to com¬ 
pute definite measurements. The difficulty comes from 
the fact that the density in a photographic film is not a 
linear function of the exposure, as noted in equation 2 
of the appendix. X-ray exposures usually fall in what 
is known as the “underexposed” portion of the curve. 
The image of a fault may fall near the bend of the 
cui ve where the slope changes rapidly, while the density 
of the adjacent portions of the film may come furtner 
down on a nearly straight portion. Therefore the 
densities of the negative may not give direct informa¬ 
tion on the size of the blowhole. If the film were 
exposed so that both portions of the film fell in the 
correct exposure region, then a linear relationship could 
be established that would give a definite measure of the 
thickne.ss of the fault. However, this is not practicable, 
because it would increase the time of exposure too 
much. 

The problem of getting a relationship between the 
relative densities of the image and adjacent film and 
the thickness of the fault is an important one. It is 
planned to attack the problem in this laboratory. We 
judge the magnitude of the fault by the density of the 


image at present, but we realize that our judgment is 
more or less a guess. 

The value of the radiographic method as a detector 
of flaws can be determined more accurately by rela¬ 
tively simple experiments. Obviously the relative 
density of the image will depend upon the rsJative thick¬ 
ness of metal traversed by the radiation in passing 
through the region in which the fault occurs and the 
region adjacent to this. If we adjust the exposure so 
that there is no visible density in the developed 
negative in the region adjacent to the image and then 
reduce the magnitude of the experimental flaw until its 
image is barely perceptible, we then have determined 
the limit of magnitude of flaw that' can be detected. 
Experiments of this sort showed that with a steel plate 
1 in. thick a difference of 0.00(15 in. could be readily 
detected. This amounts to a flaw thickness of one part 
in one thousand. 

However, this experiment is mi.sleading. If instead 
of having one part of the film clear and apparently un¬ 
affected by the rays, both parts are exiwsed “(under¬ 
exposed" in the sense of equation 2 in the appendix), 
then the detection of the faint image is more difficult. 
In order to test this more general case a steel plate 8 In. 
long was ground so as to form a wedge 0.5 in. thick at 
one end and 0.492 in. thick at the other. This wedge 
was divided into 1-in. sections by lead strips and radio¬ 
graphed so that the negative under the thick end was 
nearly clear. The rest of the negative showed bands 
of increasing density. Other negatives were made with 
the steel built up to various thicknesses by the addition 
of parallel plates. Thus it was possible to di.stiuguish 
between bands 2 and 4 with the steel A in. thick. With 
the steel 1 in. thick the difference between bands 2 and 
7 could be detected. When the total steel was 1.2 in. 
thick, no difference could be found between one end of 
the film and the other. 

These negatives show contrasts too faint for repro¬ 
duction, or even for printing, but w'ith good illumination 
the differences in density ran be detected in the neg¬ 
ative. Such experiments indicated that differences in 
metal thickness of about 5 parts in 1,000 could be 
delected in this way. 

Still the test is hardly fair, because it is easier to 
detect slight differences in large areas where the total 
light coming to the eye might be materially different, 
even though the illumination of the two areas is nearly 
the same. It is much more difficult to detect small dif¬ 
ferences when one area is much greater than the other. 
These circumstances obtain, of course, when radiograph¬ 
ing a small defect in a large section. It is possible, 
however, to use an illuminator and an exploring screen 
—that is, a screen with a hole in it so as to inclose the 
image to be detected against a minimum of adjacent 



WO. XI—TWO PC BCBIB OF LHAD EXPOSED THROUGH 
3.11 m; OF BTEBU FILM 4 IN. FROM LEAD 



FIG. 10 PINHOLE IMAGE OF 
FOCAL SPOT (HBTOFCHKIi 
NUGATIVK PRINT) 
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film. If this i.s done it Bhould be possible to detect flaws 
of the ordinary magnitude indicated above. In order to 
hunt small images in a large field, test specimens were 
prepared by drilling holes of various diameters in a 
sheet of transformer iron O.Olu in. tliick. 

Other siMets 0.03 in. thick were similarly prepared. 
One of these was placed on a stack of steel iilates and 
the whole radiographed. Using the O.Ol.'j-iii. plate the 
smallest hole (0.03 in. in diameteri disappeared when 
shooting rays through 0.9 in.; the largest hole. O.S.o in., 
was still visible at 1.1 in. Using the 0.3-in, plate the 
holes disappeared at about 1.8 in., the smallest hole 
disappearing certainly at 1.6 in. 

These exrH'riments would place the limit of detect¬ 
ability for this particular case at somewhere near 1.5 
parts in 1,000. That is, a blowhole 0.04 in. in diameter 
in a piece of steel 2.5 in. thick should be detectaiile 
under ordinary exposures of 10,000 millianipere-seconds. 
This is the upper limit. It is probably better to regard 
the limit for practical work at about 2 per cent. 

The surface markings on a casting are often of 
greater magnitude than this. In such cases doubt may 
arise as to whether a dense spot in a negative is a sur¬ 
face mark or a hidden flaw. Ciimparison with the 
original casting may remove the doubt, but in impor¬ 
tant ca.ses we use a stereo.scope. fftei-eoscopic negatives 
are. taken by making two exposures under as uearl.v 
identical conditions as possible, except that the X-rav 
tube is displaced the distance center to center of (he 
observer’s eyes. 'I'hese two negatives, ]iroperly mounted, 
viewed in a stereo.scope enable the operator to distin¬ 
guish very definitely between I he surface markings and 
the, inner flaws, because they then give the illusion of 
depth--the di'fect appears in its proper position in 
apace. This method gives the operator definite results 
witli a little practice. In fact, llu' slereo.sKijm gi-eatly 
extends the u.sefulness of the radiographic method, and 
we regard it essential ec|uipnient of the lahoratoiy. 

The radiogra)>liic process as used in foundry t(‘sting 
is most useful to detect the existeiK-e of flaws; it is 
only in special cases that the exact outline of the Haw 
must be known. Then the sharpness id' definition is of 
chief importance. The etlecl of secondary radiation is 
sometimes spoken of as an elfect that tends to destroy 
definition. 

Secondary radiation is in some wa,\ s analogous to 
the effect of light shining in a fog. The water par¬ 
ticles reflect and refract the light in all directions so 
that all objects are seen in uncertain outline, if the 
photographic films were actually w'ithin Ihe body of the 
metallic substance, the same shadowy outlines would be 
produced. Since the me’.al and iilm are separated, the 
scattering rays act differently from light in a fog prin¬ 
cipally liecause X-rays are much more nearly mon¬ 
ochromatic than ordinary sunlight, w'hich, as we all 
know, is a mixture of the rainbow hues. Scattered 


X-radiation therefore may be thought of as mon¬ 
ochromatic, its wave-length depending upon the char¬ 
acteristic frequencies of the metallic atom.?. This 
radiation is most easily absorbed by the neighboring 
atoms so that mo.st of the scattered radiation is 
absorbed by the metal itself. There is a certain amount 
('.scaping from a thin layer next to the photographic 
plate. This is indicated in sketch C of Fig. 5. If, as 
usually happens, the film is perpendicular to the axis 
of the X-ray beam, that portion of the .scattered radia¬ 
tion that originates within the metal will have its 
components selectively absorbed so that the emergent 
components will be greatest in the din^ction of the 
radiation that proceeds from the target. This part of 
the scattered radiation assists in forming the image. 
The part that originated at or near the surface will 
proceed in all directions and will tend to fog the film. 

That portion of the incident radiation that is trans¬ 
mitted directly through the metal will be highly mon¬ 
ochromatic when it emerges (due to the filtering action 
of the metal) and its wave-length depends on the 
voltage across the bulb. Furthermore, its wave-length 
is very dilTerent from the wave-length of the scat¬ 
tered radiation and w’ill probably have a different 
photographic effect. Hence even when photographing 
through thick metal a sharp image of the flaw should 
appear upon a background of general fog, except where 
the pinhole etfw't comes in. This would destroy the 
definition even when photographing with ordinary light. 

Summary 

1. Our experiments in radiographing .steel indicate 
that for material at a fixed distance from the target of 
the X-ray bidb and with the use of intensifying .screens, 
the relationship between thickness, potential and ex- 
liosure may be expressed by an equation of the form 

- (AF - - 71 llog y 

where n is the thickness in inches, U is the potential in 
kilovolts, .r is exposure expressed as the product of the 
current through the t)ulb in milliamperes multiplied by 
tile exposure time in seconds, A and 7? are constants 
for our particular machine and with steel at a distance 
of 17 in, from the target. .4 - 0.0048 and 11 0.2G. 

2. 'fhe limit of penetraliility liased on 30 minutes 
exposure with apparatus commercially availatde is 
placed at approximately 3 in. of steel. 

3. The magnitude of a fault may be judged from 
the area and relative density of the imago only within 
rather indefinite limits. 

4. ICor thickness of metal near the limit of pen¬ 
etrability <T flaw approximately 2 per cent of the thick- 
lU'ss of the metal may be (h'lected. 

5. Where the flaw is sufficiently large or sufficiently 
close to the film so that the pinhole effect i.s not im¬ 
portant, the definition of ihe image remains sharp as 
long as the image is vi.sually detectable in the negative. 


Appendix 

Mathematical Reijitionbhips 
The law of absorption of X-rays i.s 
well ktjnwn. If monochromatic radia¬ 
tion is Incident upon material of given 
density, each successive increment of 
thickness absorbs an equal fraction of 
the radiation incident upon the sheet of 
material represented by that increment.' 
This gives rise to the equation; 

2.3 

A -- ~ (log 7., — log/) 

'Knye, “X-Riiy.." p. 100 (ISH). 


where p is the linear absorption coeffi¬ 
cient, y i.s the thicknes.s of material, 7» 
is the incident radiation and I is the 
radiation transmitted. It i.s known that 
the coefficient p is proportional to the 
wave-length. The wave-length of the 
radiation is inversely proportional to 
the potential applied to the tube so that 
the equation eould be written: 

y = F/fdog/.-log/) (1) 
where V represents the potential applied 
to the bulb and JT is a constant deMnd- 
ing upon the material, units employed, 
etc. The absorption law has been veri¬ 
fied by ionization methods and also by 


the direct action of the transmitted 
radiation on a photographic plate. In 
practice the photographic film is used 
with intensifying .screens. The fluor¬ 
escence of the screen varies with the 
wave length of the exciting radiation. 
This variation’ makes it difficult to 
apply equation (1) where the density 
of the film is u.sed to judge the ex¬ 
posure. 

In equation (1) 7 and /« represent 


■MUlard B. Hodeson, "The Physical Char¬ 
acteristics of X-Ray Fluorescent intensi¬ 
fying Screens." Phya. Rev., vol. 12. No. «, 
p. 4Sl (1918). 
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intensities. The photographic plate 
responds to intensity times time or total 
radiation. However, since h and I 
occur as a ratio the equation may just 
as well be written in terms of the total 
radiation received by the material and 
plate respectively during time of ex¬ 
posure. The radiation that affects the 
plate is IT. The negative density is 
related to this IT term in accordance 
with the well-known Hurter and Dri- 
field equation for photographic density, 
7) = >1 -f 7? log E (2) 

where D is the density of silver deposit, 
E is exposure and is represented by 
IT, A and E are constants. 

If we, by trial, make the 
negatives all of the same 
density then IT should be a 
constant, provided the fluor¬ 
escence of the screen does 
not change. Equation (2) 
may therefore b<* written 
H A"V'(log I,.T — A) zz 

r'!og.r-- y — constant(3) 

where x is put for /^T. 

The intensity of the 
X-ray beam is proportional 
to the current through the 
tube. Hence .r may be ex- 
pres.sed as the product of 
the tube current multiplied 
by the time of exposure. 

For want of a more con¬ 
venient expression W'e 
confurnied to the 
pj-aclice and called 
quantity the “exposure.” It is th<- 
exposure to which the material rather 
than 1h(‘ lilrn is subjected. 

iMpiation (3) was checked by making 
a scru's of exposures of a pile of steel 
''tiips jilaced en echelon, as outlined 
ali'we. “Exposure” for a given density 
(in thi' lilm was then plotted against 
tlinkiiess of iron. The experimental 
\ allies plotted along the 195- and 
lOti-kv. curves (Fig. 4) wore obtained 
in this way. ft was found that in each 
the values could be represented by 
an c'(jiiatioii of (he form of equation (3)- 
W(‘ were not sueees.sfiil in the 
att(‘nipt to tit the exjiei-iinenial data 
to a hinii III (.f eurves of the form 
'/ /\1 doj.'. ,i- — /I), since K and A 

va’\v with W Koi' instance, Iht* 


195- and the 100-kv. curves are repre¬ 
sented by the equations 

i/ : 0.00343V'tlog X — 0.02) and 
// 0.00l9r>y^tlogx —0.46) (4) 

respectively. This fit is not to be ex¬ 
pected if the variation of the screen 
fluorescence w’ith V affects the values 
of /. It is evident, how'cver, that the 
experimental values represented by 
equations (4) may ho represented 
nearly as well by equations of the 
form: 

y riogx (5) 

w here C i.s a parameter depending on V. 
For instance, equations (4) may bo 


represented within the limits of experi- 
nu'ntal error by i‘quations 
y/ 0.08 log X 
y -- 0.22 log .r (0) 

Assuming equation (5) to be the type 
of equation best fitted for the curves, 
experimental values ftir were ob¬ 
tained for n series of value?, of V and 
these were plotted against V. The 
points fell very accurately on a straight 
line lietween \' equal 80 and \' equal 
195 kv. This line, shown in Fig. 5, 
(’urv(‘ A, has for its equation 

C 0.0048F — ().2(: (7) 

Substituting this value in eijuation (5) 
gives the relationship between poten¬ 
tial, thiekness, and exposure in the 
following equation: 

y (0.0048r - 0.20) log .r (8) 


where y is expressed in inches, V in 
kilovolts and x in milliampere-seconda. 
Eauations 7 and 8 arc plotted in Fig. 12. 

In obtaining equation (8) the film 
was kept at a fixed distance of 17 in. 
from the target. The exposure varies 
with the distance according to the 
Inverse square law. The interposi¬ 
tion of absorbing material in X-ray 
exposure is analogous to the interpo- 
.sltion of an absorbing screen of sec¬ 
tored di.sk in optical pyrometry: the 
effect is to change the apparent in¬ 
tensity of the source of illumination. 
The effective illumination on the film 
system is inversely propor¬ 
tional to the .square of the 
distunci* from the target for 
the transmitted radiation, 
and it is sufficiently accu¬ 
rate for practical work to 
apply the same law to the 
1 ‘xposure as we have used it 
in the foregoing discussion. 

Equation (8) is empirical 
and does not hold for small 
values of V. This may be 
due to peculiarities of the 
screens or to the fact that 
for values of V above 100 
kv. the transmitted radia¬ 
tion plays the more impor¬ 
tant part in the photo¬ 
graphic uotiftn. This radi¬ 
ation, is, however, not all 
the radiation that affects 
the film. The fluorescent 
radiation from the bottom 
layer of the steel also 
reaches the tilin and probably be¬ 
comes relatively more important for 
smaller values of V down to about 
10 kv., where the K absorption fre- 
(pjericy for iron oecurs. We have 
letted the ndation down to 80 kv, 
with satisfactory results. It is prob¬ 
able that the relation holds for values 
greater than 200 kv.. which is the upper 
limit of pidentials possible with our 
imuhiiie. The eiirves for 300 kv. and 
400 kv. in Eig. 4 are derived from 
values of (’ obtained by exterpolating 
equation (7). If this is pcrmi.ssihle, 
these curves give us a means of esti- 
nialing the buih potentials that will be 
necessary for going through greater 
thicknesses of material than is now 
possible with presmit equipment. 
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Spoiifie Iron 

Wink has hocn cmidiR'tcc] for some time pa.st at Uie 
.Seatllc station of the Buroau of Mines hojiirif; to 
develop a method hy which spojiym iron can lie made 
i>y usinir low-grade coals and iron ore in a direct-fired, 
rotary kiln. The .sponge iron will be useful in the pro¬ 
duction ol foundry iron, .steel, and for the precijiitiit'on 
of copper from Holution.s resultiiiK from leaching opera- 
tion.s. 

Tests will now be made in a small furnace that will 
treat about half a ton of ore per day. Attempts will 
be made to increase the rate of reduction of the iron 
oxide hy adjusting the operating conditions of the 
furnace and the conditions of the charge. Concentra¬ 
tion studies will he made on a product with a view to 
obtaining a high-grade sponge iron suitable for melting 
in an electric furnace, or for use in precipitating copper 
from solution. 

Melting this sponge to foundry iron involves its car¬ 
burization. Consequently the latter reaction has been 
studied on a laboratory scale and is to be continued on 

d commprniiil baqIa i.u>. 


electric furnaces and foundry cupolas. A study of the 
mechanism of carburization and of the causes of graphi- 
tizatiou will he conducted in the laboratory. After the 
above studie.s have been completed, the conditions de¬ 
termined therein will he applied to the melting of sponge 
iron. 


.Steel Treaters to PultUsh Data Sheets 

As a .service to its members, the American Society 
for Steel Treating plans to prepare, publish and dis¬ 
tribute, in loose-leaf form, data sheets relating to steel 
treating. These sheets will consist of tables, charts 
and pertinent information useful to the practicing 
metallurgist and heat treater. , 

It is proposed that the A.S.S.T. Handbook will have 
the same relationship to the steel treating industry as 
the S.A.E. Handbook to the automotive industry and 
Kent’s Handbook to the engineering industry. D. K. 
Builens, author of “Steel and Its Heat-Treatment,” will 
be the editor, and the members of the society have be^n 
circularized asking them to send in suggestions con- 
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Legal Notes 
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Decision Upholding Validity of TunKslen Filament 
Patents Driniis Out Points on Korei;;n 
Process Patents 

In the infrinifcment suit lii'ouKht f,' the (iciioral Eler- 
tric Co. against F. Alexandci- and another involving the 
Just and Hanaman patent, .N’o. I,()18,.h02 and the Lang¬ 
muir patent, No. 1,180,159. the United States Circuit 
Court of Appeals has affirmed the decree of the District 
Court in favor of the plaintiff holding these patents 
valid. 

These patents have tiedn a great deal in the courts 
and the trial court gave the litigants the widest oppor¬ 
tunity to put forward almo.st any conceivahle fact, ex¬ 
periment or theory, with any and :dl defenses thereto, 
relating to validity or infringement, in order that litiga¬ 
tion as to the validity of these patents should some day 
come to an end one way or the other. 

The court finds that there is not a shred of merit to 
the attack on the validity of the Langmuir patent. It 
was contended that the American Sinding-Larsen pat¬ 
ent, No. 672,019, invalidates the Langmuir patent. The 
court found that the Sinding-],arsen lamps have never 
been used, hecau.se the theor\ was wholly wrong. (277 
Fed., 290.) 

Arguments Again.st Vamdity of .Iust and 
Hanaman Patent 

The defendants were making and selling tungsten 
nitrogen lamps substantially identical with those made 
and sold by plaintiff under the as.^erted protection of 
the aforesaid patents and the Coolidge patent. The 
defenses urged again.st the validity of the Just and 
Hanaman patents were: 

(1) That the same patentees obtained a Herman pat¬ 
ent, 154,262, valid from April 1,5,1903, for substantially 
the .same invention as is revealed hy their patent in 
suit applied for July 6, 1905; wherefore the patent at 
bar is invalid under a federal statute (Rev. Statutes, 
section 4,887) requiring foreign patents to he regis¬ 
tered in this country within 2 year.s from the time they 
are obtained in another count rv. 

(2) There is no infringement, because defendant’s 
filaments contain an extremely small quantity of thoria, 
which prevents .said filaments being the “pure, coherent, 
or homogeneous” tungsten filaments of Just and Hana- 
mun. In point of fact defendant's filaments are ad¬ 
mittedly made in the manner of Coolidge, and contain 
thoria for the reason and purposes set forth in Cool- 
idge’s disclosure. 

Inoperative Foreign Process Patent Cannot 
Defeat Product Patent 

Patsing on the first defense set out above, the court 
aays the defense of invalidity under section 4,887 puts 
a heavy burden on a defendant. The various amend¬ 
ments to that section have not changed the truth of 
Judge Putnam’s statement in a former case, 183 Fed., 
828, that the act applies only to cases where the inven¬ 
tions actually claimed in the foreign and domestic pat- 
ailts aia identical. It is not sufficient that the foreign 


patent may disclose the invention of the later United 
State.s patent where it is not therein claimed. 

Again it points out that the claim of the German 
jiateiit is for a process which it says is wholly inoper¬ 
ative, in that it cannot produce the product covered by 
the patent in suit. The essentia! reason for this con- 
elusinn is that doing what the German patent calls upon 
line to do will never replace carbon or tungsten. The 
proce.ss rests upon the theory of replacement, and that 
theory has no substratum of f.act. 

The German patent being for a process and the 
American patent for a product, the court says it is 
true that, if the only use of the proces.s is to make 
the, product, such foreign process patents would and 
should affect an attempt to get American protection 
for the product. But that is not true in this case, the 
court finds. The German process patent will not make 
anybody’s incandescent lamp filament, and especially 
will it not make the product of the patent in suit. 
Therefore the court holds that in no sense are the two 
patents for the same invention, whether one regards 
the proved facts or the language of disclosure and 
claims. 

Use ok Thoria Does Not Prevent Infringement 

Now the defendants admitted the use of Coolidge’s 
Ihoria-conlaining filament; but as they were not being 
sued on the Coolidge patent they could not infringe 
here. A former decision in the Laco-Phillips case, 233 
Fed., 96, specifically held that a Coolidge drawn filament 
infringed the Just and Hanaman patent, although it 
w'as an improvement of such striking nature that it 
completely drove all other tungsten filaments from the 
market. 

Now the court points out that while impairment of 
function is no defense to infringement and improve¬ 
ment of function is oftentimes patentable matter of 
a very valuable kind, if the functioning of a patent is 
substantially appropriated In substantially using thi' 
patented means, infringement alway.s exists. The ob¬ 
ject of all makers of light filaments is to get the best 
light, and what at present makes the tungsten filament 
the best light-giving means is pure, cohering and homo¬ 
geneous tungsten. Tungsten of that kind is function¬ 
ing just the same with or without the mechanical 
thoria stiffener. This is true, whether the slender 
thread of incandescence is made hy Just and Hanaman, 
or hy Coolidge, or by the defendants. 

Impregnable Invention, Says Court 

Defendant Alexander and one Fabian were once part¬ 
ners trading as Alpha Electric Laboratories. This con¬ 
cern sold infringing lamps, whereupon this action was 
brought against the partners trading as aforesaid. 
Subsequently plaintiff learned that, before the bill was 
filed, the business was incorporated as Alpha Labora¬ 
tories, Inc., at which time Alexander bought out Fabian 
and became the owner of all the shares in the new 
company. The corporation continued to do the same 
business, making and selling the infringing lamp. Suit 
was dismissed as to Fabian, but the decree against 
both the corporation and against Alexander personally 
was upheld. 

The court says that “notwithstanding the ingenuity 
and ability with which the Just and Hanaman American 
patent has been attacked, it remains where It was and 
where it should be—the embodiment of an impregnable 
invention of the highest order.” 
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Elastic Column Dynamometer 
for Hardness Testing 

By HraMAN A. Holz 

A NUMBER of devices have Ijcen developed durintr 
recent years to measure the load in small static 
testing machines used in hardness testing !)y the ball 
or cone methods of Brinell or Ludwik. 

The original Alpha machine made in Sweden and 
several American-made Brinell machines make use of 
a spring manometer gage which is checked either 
against a piston loaded with weights or against another 
spring manometer gage. The spring manometer, suf¬ 
fering from changes in the .spring and temperature 
variations, is by no means a .satisfactory instrument 
of precision. Amsler’s hardness (Brinell and Ludwik) 
testing press utilizes the well known pendulum dyna¬ 
mometer for measuring the load on the indenting tool. 
It utilizes what is undoubtedly the most accurate and 
constant apparatus known to modern science for measur¬ 
ing the load. However, it is quite expensive, and is 
difficult to adjust or modify to meet a wide variety of 
special problems encountered in practice. 

Some of the other schemes used for determining the 
load in hardness-testing apparatus are the deformation 
of calibrated springs (Guillery), the deformation of 




FIG. 1—HARDNESS TESTING BIACHINB, VERTICAL TYPE 


FIG 2 - IIAKDNF.SS TUSTIS'G ,\1 U' 111N I'). .SWI.N'GINQ TYPE 

the frame of the testing machine itself (Uerihon), the 
balancing of weights by levers (Avery, Herbert, Riehle, 
etc.). Levers and knife edges subjected to heavy 
stresses, jerks, sudden releases and other slowly but 
progressively deteriorating influences are by no means 
ideal elements in the construction of testing machinery. 
Even in the large tensile machines, the lever type ma¬ 
chines are being rapidly superseded by those machines 
which do not contain any knife edges. 

Methods of applying the load do not vary so widely. 
In nearly every design a small hydraulic pump builds up 
pressure within a cylinder, and this pressure is trans¬ 
mitted to the testing point by means of closely fitting 
pistons and rods. Small hydraulic machines are not 
altogether suitable for continuous use in places where 
dust and soot are apt to get into valves, such as often 
occurs in heat-treating shops. The elastic column dyna¬ 
mometer described below imposes a load by a train of 
gears and screws, so that we now have practical, ac¬ 
curate and rugged instruments for measuring the load 
on hardness testers in which nothing can get«out of 
order and that can be operated satisfactorily and cor¬ 
rectly by anybody, in any position and at any range. 

The principle used by Dr. Alfred J. Amsler in design¬ 
ing this dynamometer is illustrated in Fig. 3. The 
apparatus forms the upper part of a press; the material 
under test is pressed against plate B with a load P. 
The reaction is taken up by shoulders ~A, which are 
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securely connected to the base of the machine. The 
total load which acts on the test piece i.s transmitted 
by means of columns C from the compression plate B 
to the shoulders A. Under compression the.se columns 
shorten a very small amount, their deformation beinfr 
always profiortional to the load which they transmit, 
since they are loaded far below their elastic limit. 



i.'ni .1 \\ I IKK IVI IS (i|. l■:l..\s'rl^ 
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tlentral coliiniii II is loose and is not subjected to any 
.stresses. It supports a piston I’.' which moves in a small 
.space tilled with mercury. It will be readily understood 
that if columns (' are shortened under load, piston /*.’ 
i.s raised a distance erpial to the shorleniiiK of the 
columns. In risiny it e.xpels a quantity of mercury 
projiortional to its movement into the capillary F. The 
quantity of mercury e.xpelled is therefore proliortional 
to the load /* action on ])lalo /.’ and is measured by llie 
micrometer screw the end of which is immersed in 
the mercury. 

The level of the mercury in the capillary can be 
adjusted to any desired heiyhl by turninyt the screw. 
The moat iiractical manner of readiiifr the load ia to 
bring the meniscus to the fixed mark II, where it .stood 
at “no load.” The amount by which the screw is turned 
back i.s then the measure of the load apjilied. The 
dimensions of the apparatus are usually chosen in such 
manner that one complete revolution corresponds to 
1,000 kg. pressure, and one division on the head to 10 
kilo,s. When it is desired to apply a definite load, say 
3,000 kilos, the micrometer is turned hack three com¬ 
plete revolutions and then the load ia gradually in¬ 
creased until the level of the mereury returns to its 
original height. 

Readings are independent of the bore of the capil¬ 
lary F, so that an accidental breakage can be im¬ 
mediately replaced by another tube without influencing 
the accuracy of the apparatus. This dynamometer is 
very sensitive and at the same time of very rugged 


construction; it can be overloaded only when the testing 
machine it.self is being wrecked. Each dynamometer is 
carefully calibrated by dead load up to its full capacity;' 
the calibration can be checked at any time by hanging 
the entire machine up by the compres.sion plate B. The 
load then shown on the dynamometer .should agree with 
the weight of the machine, and if other comparisons 
lie thought desirable extra weights may he added to 
the machine base. 

The practical application of this dynamometer is 
shown in Fig. 1, a hardne.s.s-testing machine with two 
speed.s; the high speed i.s applied to bring the ball 
ijuickly into its required position, the alow speed is 
used to apiily the load. It ia apparent that the main 
side screw's can be made of any desired length and set 
at any reasonable distance center to center, so that very 
large pieces—like great gear wheels—can tie tested at 
various points on the rim or teeth. 

An especially interesting application is shown in 
Fig. 2, of a machine developed for the French Govern¬ 
ment. The entire frame can be rotated about an axis 
placed lielow the lower base frame of the machine. A 
counterpoise balances the weight of the frame and of 
the moving head, .so that any required adjustments re¬ 
quire very little power. The ball itself follows the 
curvature of the pointed )>art of the shell, so that it 
is always in the proper position for te.sting. The radius 
of arc of the circle described by the ball can he adjusted 
from t; in. to 40 in.; it is .sot at the radius of the part 
to he tested, and the later held in place by an appropriate 
fixture or .steady rest. 

Coke u8 a Blust-Furiiace Fuel 

Operators tielieve that loss by “.solution” of coke in 
the blast-furnace stack gases is detrimental to economi¬ 
cal operation. A lahoratory test has been devised at the 
Southern station of the Bureau of Mines by which the 
relative reactivity of cokes with carbon dioxide may he 
quantitatively determined. Correlation of test results 
with tho.se of actual furnace practice will be undertaken 
on furnaces o])erating on coke from Alabama, Pennsyl¬ 
vania and Illinois coal. 

Combustion of coke in the blast-furnace hearth has 
also been studied in the Birmingham district. Addi¬ 
tional work will be done at. furnaces in the Pittsburgh 
districts and at the furnaces of the St. Louis Coke & 
('hemical Co. at Granite City, III., which are operating 
on coke from Illinois co;d. By means of analy.ses of 
gas taken from different parts of the blast-furnace 
hearth, the rate of combustion of different kinds of coke 
will be determined under actual operating conditions. 
Results so obtained will be correlated with the physical 
and chemical properties of the coke as determined by 
laboratory tests. 

In making calculations of the efficiency of operation 
of a blast furnace, the amount of carbon available for 
combustion at the tuyeres is taken as the so-called fixed 
carbon of the proximate analysis. The official deter¬ 
mination of volatile matter is made ft a temperature of 
950 deg. C. Since coke is subjected to temperatures up 
to 1,800 deg. C. before being burned at the blast-furnace 
tuyeres, there is the possibility that less carbon is 
actually "fixed” in a condition to reach the tuyeres than 
is indicated by the ordinary proximate analysis. Ex¬ 
periments are now under way at the Birmingham station 
of the Bureau of Mines in which the volatile matter of 
several varieties of metallurgical coke will be deter¬ 
mined at temperatures up to 1,700 deg. C. 
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Coal Carbonization—In two patonU 
(.’hark-s C. Hussey describes the ap- 
))aratU'' and procedure for treatn:-;, 
carbonaceous materials and recovery 
of the volatile hydrocarbon products of 
destructive distillation. The process is 
essentially an internally tired vertical 
retort or combination of producer and 
Vertical retort. The process and ap¬ 
paratus are like those which were 
tested out several years ago in Hrook- 
lyn and later used to a limited extent 
in or near Louisville, Ky. One of the 
important features, more or less novel 
in this apparatus, is the reciprocating 
grate at the bottom which by alternate 
forward and backward movement at 
conti-ollable intervals provides for the 
ejection of the carbonized residue at 
the bottom of the retort. {i,4.‘12,27r>-(». 
('harles (’■ Bussey, assignor to Samuel 
K. Darby, trustee. Oct. 17, 1021;.) 


Evaporating Milk—Various objec¬ 
tions to the ordinary vacuum pan 
method of evaporation of milk are 
clainuMi to have been overcome by a 
process jintented by David D. Peebles 
of Kureka, (kilif., and assigned to Bair, 
Pecbli'^ & Tooby of Eureka. Among 
tl'ese objections may be mentioned the 
h^'li initial expen.se of installation of 
a .a uuin pan system; the tendency of 
’be lii|Uor foaming and priming, and 
being carried over with the vapor 
es( aping from the jiun; adhesion of the 
eoncentraled material to the heated 
.'-uifaces of the pan, thereby resulting 
in hcotching; the need of special uppa- 
latus fur homogeni'/.ing the milk; the 
mce.ssity of maintaining a high tem- 
l>(‘i‘atur( III the vacuum pan to prevent 
n. nbation of the bacteria, thereby 
breaking down the chemical con.stitu- 
ents of the original milk; and finally 
the necessity of .separate sterilizing ap¬ 
paratus at destructively high tempera¬ 
tures The present invention consists 
in the continuous and successive circu¬ 
lation of the milk through a heater 
undm- pressure and an expansion chum- 
bei clo'cil again.sL access of .surround 
mg ail. the temperature of the milk 
bi'ing suddenly raised in the heatei 
above the temperature at which the 
germination of the active organisms 
takes place and suddenly reduced in the 
expansion chamber to a temperature 
below that at which such germination 
is active, and removing the vapors re- 
•sulting from the expansion of the water 
of the milk in a separate expansion 
chamber. At each successive cycle 
m the process a percentage of dehydra¬ 
tion is effected and the milk is con¬ 
densed and made more sterile without 
altering its chemical composition. The 
niilk is heated to approximately 160 
oeg. F., which is a pasturizing tem- 


American Patents 
Issued Jan. 23,1923 

TIh- fullowiny numbers luivr bern 
.si'lci led fi'un) tlto luli'sl uvjiilablf 
Is.sui' ot the Offii'Hil Oazt ttr of tlic 
I'liiU’d Hliito.s lUiletu UlHce bicuus*' 
Uioy Hiipoar lo Juivr perltrionl iiitor- 
osl for Chctii if M((. H'uders 'Plu-y 
will bo sludicd latn- b>’ (Vk in ifc 
Mrt .start’, Lind those which, In our 
Judinnont, arc rno.sl wuriliy will be 
publi-sliod in abstraol. Jt i.^ nnoK- 
mzoil that wo cannot always anlicl- 
juilo our loaders' intcusis and uc- 
iiiidliigly this advance li.st j.s puli- 
lislioii for tho honotlt iif those who 
iiiav not cate lo await oiir Judtfnienl 
and Hynopals 

—lievicc for Sjnuylim i'aniL 
!•' U. Lonn, usslKio-d to 
American Tar & Foundry 
Co , Js'i'W Voiii 

l,tl-,Sl.S -1 )<‘i lvati\ o.s of 1 4 Naph- 
tli.vli'iiediamiiic. <i '1' Alor- 
«an ; a.s.smm il to Imperial 
'I'riisi I'ltr the I'lncouniKe 
nient of Si'u-ntiflc ami In- 
iiu.'=’trial Ite.seanli 
I’roci'Hs forIhoilucliitf Su!- 
j)lil(h.H A Ihdbrotitu r and 
r l’i|ici(hint, N a n I •' 
h'l am e 

1, \ llhey I Method of Making I'hllinlie 
Anh>ilride 11 Sa.sa, To¬ 
kyo. .lapan 

1.1 1;M III - 'Itubber roinpoMilion 1 ’ 

Schlili (iwitz, I.orulon 
I’okc liven <J A lJulz, 
Hahway, N .1. 

I'l nlrifiii^al Sepaialoi K 
haiilifim, Oukland Calif 
1.4 411,1 xi'- '-i'latea foi Vuloanlziuk 

Press A (' \' Malm, 

assignial to W W I'lish 
Co , Brooklyn, N V 

1.1 Pl.lllMi - Pecoverv of NIlioKen Ox¬ 

ides, P, A. Ouye and A. 
Si'limidt, a H s I K n e d lo 
“Ij'AzoIo J''runcfilht*'’ Co of 
i ‘a 1 i.s 

1.1 -In.sulalitiK Material. .1. 

Hawkrldge, I), KoherlHon. 
C. .1. N(-vin(-. of London, 

1.1 I it,111] 1 - -Nim-FreeziiiK At taehmi'iit 

for W'aler "I'ank I' VV 
McCauley. ComleK, Va 
Explosive K llisz, 
Vienna. .Austria 

I, I Ll.lhKi—I letennmatloii of Naplp 
tlialem- In (la.s. W. H i‘'ul- 
weilei , a.s.sluncd to ! tJ I 

('o 

Complete .specificatioiih of any 
Pnlted .States patent may be obtained 
b.\ remitting 10c to the L’ominisslom t 
of Patents, AVaslilimton, !> C 


lioature, and then cooled to the tem- 
perature of the vacuum under which 
the eoneentratur is operatinK. A tubu¬ 
lar heater i.s employed, the milk beiipt 
einulated throuRh the tuhe.s. (1,4,38,- 
M)2. Dec. 12, 1922.) 


Anthraquinone Dyca — Kwuld Stein- 
huch, Franz Ackerman and Max Utzin- 
(jer, of Basel, Switzerland, assignors to 
the Society of Chemical Industry in 
Ea.sel, Switzerland, have patented a 
proce.ss for the manufacture of new 
condensation products of the anthra- 
quinone series which contain in their 
molecule 1.3.6-triazine nuclei and con¬ 
stitute colored powders generally diffi¬ 
cultly soluble in organic solvents and 
forming colored solutions with concen¬ 


trated sulphuric acid. The condensa¬ 
tion can be aifected in such a manner 
that the respective anthraquinone and 
1.3.6-triazine derivative^ are left to 
react on each other for a sufficient 
length of time dissolved or suspended 
in suitable agents such as nitro-benaene, 
chlorbenzene, naphthalene, toluene, 
glacial acetic acid, etc., the tempera¬ 
ture begin maintained constant as de- 
■sired. The solvent may also bo omitted 
by simply melting together the respec¬ 
tive I'ompound.'^ to which a calalyt c 
agent, such as cuprous chloride, may 
be added if neeessarv. (1,437,783. Dec. 
6, 1922.) 


Ohrnme Dyes—Fritz Straub, of Basel, 
Switzerland, has patented a method of 
making chromium compounds of azo 
dyes by treating an alkaline solution of 
the dye v*ith a eomiilex chromium com¬ 
pound formed by the action of alkaline 
suspension of chromium hydroxide on 
organic compounds containing more 
than one hydroxyl group, as polyvalent 
alcohols and phenols, tannins, saccha¬ 
rides and derivatives of eellulose. 

In an examiile, 4(i.8 parts of caustic 
potash ai'e introduced gradually into 
100 ]iarts of aqueous paste of hydrate 
of chromium oide, w’ltli stirring, care 
being taken that the temperature does 
not rise above 70 deg. C. After all the 
potassium hydroxide is dissolved, 20.8 
parts of glycerine are added with stir¬ 
ring. The mass is heated to boiling 
and maintained in ebullition until all 
of the chromium hydrate is dissolved. 
To this solution is added 71.2 parts of 
the dye derived from l-diazo-2-oxy- 
naphthalene-4-Hulphurie acid andalpha- 
naphlhol. The dye dissolves quickly and 
the dark blue coloration of the result¬ 
ing solution turns rapidly to blue-violet. 
The mass is boiled for 10 hours in a 
vessel provided with a reflux condenser, 
the teniiiernture of the reaction being 
100 to 102 deg. C. The mass is then 
diluted with (iOO parts of cold water 
and the liberated caustic potash is neu¬ 
tralized with mineral acid and the dye 
salted out, filtered and dried. (1,440,- 
.666. Jan. 2, 1923.) 

Celluloae-Ether Solvent — A com¬ 
pound solvent for alkyl ethers of cel¬ 
lulose, comprising a mixture of methyl 
alcohol and toluene, is covered by a 
patent taken out by Stewart J. Carroll, 
of Rochester, N. Y., and assigned to the 
Kastman Kodak Co. The solvent is 
designi’d to be used for film dope, where 
a very viscous solution is desired. The 
proportions recommended vary be¬ 
tween 26 to 60 of methanol and from 
60 to 75 parts of toluene. (1,441,143. 
Jan. 2, 1923.) 


High Explosives for Detonators— 
Fulminate of mercury has long Ifeen the 
chief initiating explosive of commercial 
importance used in detonators. Its 
great advantage over other initiating 
explosives is that by its use detonation 
is assured, either by the spit of a fuse 
or other means of ignition or by mod¬ 
erate percussion. On the other hand, it 
exhibits several undesirable properties 
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m that it is easily affected by muiHture. 
its detonating value is diminished by 
compresHion, it haH a relaliv<’ly l"^v 
brisancf, which renders necessary the 
use of an jnner capsule or reinfoned 
shell when it is desired to use fulrninalt 
of mercury as a prjminjr charpM* in the 
TXT type of deloiiator, and finally h(‘ 
cause it has a corrosive action on a 
number of inetuls and alloys, therchy 
lenderiiik" them unsuitable for detonato? 
casings. 

The heavy metal azides, which aic 
salts of hydrazoic acid, have been pro¬ 
posed as a sLihstilute for fulminate of 
mercury, but. they also have their diaw- 
hacks in that they are not caMly 
ip.nited. It would seem that tlic dc n- 
jdde propei'ln's of the two typc.s of c^- 
))losives might be obtained by a propci 
mixture of the two, but unfotijnalrly 
the azides corvuiie some of The niflaU 
and alloy.s which are not alfoclcd l)\ 
fulminate of mercury, so that lliiic 

really no metal which <‘oui<i he ii'-cii 
for a casing for the combinaiion ex¬ 
plosive. 

Hcniiett (Iiotta, of the y\tlas I'owdei 
Co. exiierinientnl laboratory af Taina- 
(!iia, I'a., has been granted a patent, ei^v 
(•ring the um- of the mercurous salt ol 
iiydtazoie acid in eomhination with ful¬ 
minate of mercury for use in di'tonators 
The mercurous salt is not nearly as iin 
'vlal)I(‘ as the mereurie salt, and m-cuo. i" 
lie admirably suited for admi'iture with 
mercury fulminate becaus(‘ both com¬ 
pounds, being salts of the same nu tal. 
may he mixed without danger of ciiom 
ual action, and m the second place, he 
cause th(‘re is no appreciable action l*e 
tweim such a mixture and shells which 
would be suitable for fulminate delomi 
tors. It is claimed that the niereurmiN 
ccvmpoumt, in contradistinction to lead 
azide, does not, form supersensitive cop¬ 
per azide. The inventor atti ilmtes this 
to eith('r of two explanations: First, to 
the comparative positions of tlu* metals 
involved in the electromotive senes, and 
second, to the comparative solubilities 
of mercurous azide and lead azide* in 
water. 

Another advantage of the merciiroU' 
azide over the better known load com- 
})ound is that it is not attacked by the 
carbon dioxide of the air with conse¬ 
quent liberation of hydrazoic acid which 
in turn may act upon the copper of the 
shell with the formation of the sutler 
sensitive copper azide. 

It is claimed that from the standjioint 
of detonating efficiency, the admixture 
of small quantities of mercurous azide 
with fulminate of mercury produces 
most gratifying results. It is said that 
the advantageous effects of such mix¬ 
tures hold equally true when the mix 
lures include suitable proportions of 
potassium chlorate, (l,4Ii9,099. Dec. 
19. 1912.) 

Purification of Naphthalene —In using 
this invention, crude naphthalene is dis¬ 
tilled and the vapor passed through 
sulphuric acid of about 66 deg. Be. at a 
temperature high enough to avoid con¬ 
densation of the vapor. The tempera¬ 
ture is usually 134 to 144 deg. C. at 
the preferable pressure, but the opera- 


t un may be at various pressures with 
conesponding change of temperature. 
The impurity in the vapor is sul- 
phonaled and forms a byproduct in the 
acid residue which is described as 
“useful m the arl-s as ingredients of 
s\n1h(‘tic tanning li(|Uor, for saponifi 
calion of oils, or for other well-known 
uses to which crude sulphonic acids may 
he put.” {1,438,710. S. I*. Miller, as- 
ignor to The Barrett (d. Dec. 12, 1922.) 


Freiicli Patents 

Separating (onstituents ot a (ias 
.Mixture- To the gas or gaseous mix¬ 
ture arc added particles of a solui suh- 
Mance, held in suspension therein and 
of such a chemical nature as to com- 
hitie with the particular constituent to 
lie removed, with formation of a fume 
(U a fog. This fog is then preciprtated 
by a high-tension electrostatic tield, 
(Ff ]’at. 534,879. A. L. Stinville.) 

Biiritication of laquids Contaminated 
l)y I'henol- - Li(]Uors contaminated by 
jihonoi may be evacuated into rivers 
following their filtration through a bed 
(ontaining certain aerobic bacteria 
which destroy the phenol, {iresumubly 
liy oxidizing it to innocuous substances, 
A hiti'ring bed of humus (to protect 
liic liactena) mixed with coke is pre¬ 
pared which allows access of air circu¬ 
lated through it either by suction oi 
pressure. Thi'ough this filter-bed ac¬ 
tivated sludge (drawn from the aera- 
tnui chambers of sewage treatment 
iilants) IS allowed to ju'i'celalc. after 
which it is topped with a layt'r of farm 
manure. 'Fhe waste liiiuor to be 
lieated is th(‘n passed through the iil- 
tcr lied This lupioi’ is generally a 
lesidual amnuiTiiacal liipioi fiom a gus- 
wni Ks or a coke-oven plant, which has 
ficen diluted by water or, better still, 
liv the effluent itsi'lf, until it has no 
Imiger a highly toxic effect upon the fil¬ 
ter-bed bacteria- -viz., until the phenol 
((intent has dropped to below 3 parts 
in 10,000. For instance, in the opera- 
lion of the filler, 10 to 1.5 per cent of 
I he effluent is evacuated into the river 
.•iiirl 85 to 90 per cent is recirculated 
through the filter to which is added 
10 to 15 per cent of crude residual 
liquor (sometimes 5 to 30 per (‘ent). 
On(‘ cubic meter of the filter-bed com¬ 
position is sufficient for treating 60 to 
120 liters of residual liquor each 24 
hours. Since the filter is operated con¬ 
tinuously, the reproduction and the 
gi-owth of the phenol-destroying micro- 
oignnisms compensate the losses. If 
thv‘ losses become excessive, the degree 
of dilution may he increased or the flow 
reduced. The amount of inflowing 
liiiuor may even be stopped altogether, 
thereby affording time for the replace¬ 
ment of the killed bacteria. The op¬ 
timum filtration temperature is 20 to 
25 (leg. r. In the residual amnioniacal 
liquors the sulphocyanates are likewise 
oxidized by the bacteria, although sub¬ 
sequently to the phenols. For this 
typo of waste liquor it is advisable to 
effect, prior to purification by filtration, 
the removal of the solid and tarry con¬ 
stituents, as welt as the sulphides 


(CaS), by preliminary decantation fol¬ 
lowed by a filtration through an iron- 
oxide mass or blast-furnace slug. This 
may be supplemented by a special 
treatment for the elimination of the 
cyanogen compounds. (Fr. Pat. 533,- 
922. The Koppers Co., Pittsburgh, Pa.) 

Continuous Distillation of Bitumi- 
nous Shales- This proce.ss consists in 
admitting air, occasionally even steam, 
into tbe lower part of a downwardly- 
moving column of highly heated bitumi¬ 
nous shale, whereby the residual car¬ 
bon (10-12 per cunt in the case of 
Autun shales) is converted into gas, 
the latent heat of which brings alxjut 
the distillation of the upper layers of 
the shale column, and the condensable 
oils and the ammonia are swept out of 
the retort. In this manner an ex¬ 
traneous source of heat for carboniza¬ 
tion is dispensed with. (Fr. Pat. 534,- 
659. Societe d’Etudes ct do Recherches 
Minieri's dii Ccnlre.) 

Separating Asphalt and Ozokerite 
From Hydrocarbons Crude petroleum 
oils to he ))urific(i are subjected to a 
ch(‘micai 'icatmont jinor to distillation. 
The reagcMis proposenj by the inventor 
are comparatively dilute sulphuric acid 
.solutions (40 to 60 per cent 
to whidi .-mall amounts of solutions of 
metallic .salts have been added, particu¬ 
larly halogen derivatives of trivalent 
iron, I he function of which consists in 
promoting the precipitation of the col¬ 
loidal compoumis present in the crude 
oils. The oils, after having undergone 
thi.s treatmenl and having been sub¬ 
jected to a cooling process, abandon 
their solid hydrocarbons in the form of 
ozokerite and cere sin wax, and no 
longer in the form of a low-inelting 
point paraffine. (Fr. Pat. 536,172. H. 
Neumann.) 

Production of Metallic Powders — 
This process is applicable for instance 
to the pulverization of aluminum, mag¬ 
nesium, copper, zinc, etc., which metals 
ore susceptible of undergoing super¬ 
ficial oxidation and also of combining 
with nitrogen. The metal is heated in 
the open air or in a closed crucible to 
a little above its melting point. The 
molten metal is then drawn off and 
subjected to the action of a jet of com¬ 
pressed nitrogen at a suitable tempera¬ 
ture whereby it is solidified in the 
form of fine ellipsoidal globules. The 
nitrogen may be that extracted from 
the air, for instance in the form of 
waste combustion gases whose CO’ has 
been removed by bubbling them 
through milk of lime. In the case of 
aluminum, for instance, the nitrogen 
forms at the surface of the globules a 
protecting layer of nitride which pre- 
\pnts access of atmospheric oxygen to 
the suhiaeent metallic aluminum. (Fr. 
Pat. 5.32.470. J. fiejournet.) 

Esters From Aluminum Alcoholate— 
Aluminum alcoholates may be obtained 
by the action of alcohols on aluminum 
amalgam or preferably on a ternary 
aluminum alloy, the latter being more 
readily prepar^. By causing such an 
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alcoholate to act on an ester there is 
displacement of the alcoholic radicle 
of the ester by that of the alcoholate, 
provided these have a higher molecular 
weight. The yield is excellent. The 
acetic acid esters derived from second¬ 
ary amyl alcohol, phenylethyl alcohol, 
and linalool have thus been obtained 
from ethyl acetate, and the phenyl 
acetic esters of amyl alcohol and 
phenyl ethyl alcohol from phenylacetic 
acid. The process is particularly ap¬ 
plicable in the case of the esterification 
of tertiary alcohols which do not resist 
well the action of mineral acids, anhy¬ 
drides or acid chlorides. It is also well 
adapted in those cases where the 
preparation of the ethyl esters is less 
onerous than that of the corresponding 
anhydride.s or acid chlorides. (Fr. Pat. 
olll.DOO. Soci^te Laboratoiro-Usine.) 

Aromatic Nitro-Amino Compounda— 
The replacement of chlorine atoms of 
aromatic chloro-nitro compounds by 
amino-groups does not require that the 
reaction be carried out under pressure 
(in an autoclave) proving that aiii- 
inonium acetate i.^ used in a current ol 
gaseous ammonia. The arnino-deriva- 
tive IS separated by washing the reac¬ 
tion iiroduct with water. The am- 
n oniinn acetate is used in a current of 
(his maniu'f have been prepared 2:4- 
(imitro-aniline, l;.'5:4:(i-diainin(idiniln»- 
benzene, 1:1 :.‘4:5-chlofaniinodiiiitrobeii- 
/(■ne, 1: 2:4. II: o-ehlorodiaminodinitro- 

]»enzeiH’, 1 :2:4 rri-dichloi-aminonitroben- 
/eiie. 1:2:4-aTninochl(>ronitroben7.en<‘, 

1 ;4.2-aminoch]oronitro})enzene, o-niiro- 
ariiline. (Fr. Pat. 422,405. Suciele 
('liiniirpie de la Grande I'nroissc. Lille, 
l-rai e.) 

lnipro\ed Uydrogenation of Naph¬ 
thaline A nickel catalyst .suitable fot 
I lie bydiogeiiution of naphthalene and 
much more active than that obtained 
b\ r<-duction of its oxide is obtained by 
forming it in a colloidal condition in 
the hydrocarbon itself. A current of 
livdr('gen is passed into 1,000 parts of 
naphthalene and 5 parts of nickel car- 
bona.- heated to 220 to 250 deg. G. 
under a suitable pressure. The precipi¬ 
tated nickel carbonate is already in a 
timdy divided condition. The disper¬ 
sion IS pushed even further by the 
liberation of carbon dioxide and the re- 
durtion process. (Fr. Pat. 533,033. Prax 
Cheniische Vorsuchs und Vorweriung.'^ 
(Jesellschaft m.b.H.) 

De-Inking Paper The ordinary 
beater engine is equipped with u screen 
which holds back the pulp while the 
washing water is afforded free passage 
through it and through a circulating 
mechanism. In this engine a charge is 
niade up composed of 1 ton (metric) 
of wa.sle paper, 100 kg. of sodium car¬ 
bonate, 320 hi, of water and 150 kg. of 
bentonite or analogous product. Ben¬ 
tonite is a clay having an exceedingly 
fine grain. The material used in this 
process should be such that at least 
“ne-half of its particles have a diam* 
oter loss than 0.0015 mm. and- 70 per 
^ ent of which is in a colloidal condi¬ 


tion. The ink attaches itself to the 
colloid and is carried with it through 
the screen. After this operation an 
acid or an acid salt is used to neutralize 
the excess alkali and to brighten up (he 
color of the paper. (Fr. Pnt 536,859, 
H. li. Fyrich and J. A. Sehreiber.) 


Production of Alumina and Alumi¬ 
num Compounds—Bauxite is treated 
with nitric acid, and the iron is pre¬ 
cipitated from the resulting solution. 
The purified solution gives pure 
aluminum nitrate, which, when cal¬ 
cined, yields alumina and nitrous 
vapors which are reconverted into 
nitric acid. The alumina may be ex¬ 
tracted from the solution by any other 
method--fof instance, by precipitation. 
(Fr. Pat. 529,569. Noi-sk Hydro-Elek- 
trisk Kvuelestofuktieselskab, Christi¬ 
ania, Norway.) 


Production of Aluminum and Potas¬ 
sium Compoundn — Potash-lxaring 
aluminous minerals, such as Icueite or 
feldspar, are treated by mineral acids, 
])referably nitric acid. It is advaii- 
Ingeou.s to carry out the uperntion in 
two phases, by first using an amount 
of acid sufficii'Tit Li dissolve only the 
potash in the mineral und treating the 
residue from this solution with the 
amount of nitric acid, required for the 
dissolution of the aluminous com- 
ixmnds, (Fr. Pat. 529,570. Norsk Hy- 
ilro-FIektrisk Kvaelestofnktiescdskab, 
t’liri.stiania. Norway.) 

A New Hypochlorite Bleach A mix- 
tuie of chlorine and air is passed over 
a jiasle consisting of lime und water to 
which has been added a saturated so¬ 
lution of calcium chloride and calcium 
hypochlorite. This paste may also con- 
Lain the products of decomposition of 
lalcium hypochlorite, as well as the 
soluble salts present in the caustic lime 
used. The reaction mass is continu¬ 
ously stirred during the chlorination. 
The resulting paste is filtered and the 
solid part which is the. active product, 
IS dried in a vacuum at u low tempera¬ 
ture. The resulting product is charac¬ 
terized by its stability. (Fr. Pat. 630,- 
706. P. Andren.) 

Breaking Down Kmulsions—A re¬ 
agent is added to the emulsion which 
disperses a.s a colloid in the continuous 
phase of the emulsion and hence comes 
automatically into contact with the sus¬ 
pended globules, -anslng the latter to 
coalc.sce. The reagent used is a com- 
pouml which acts as an emulsifying 
colloid tending to invert the form of 
the emulsion, and a second compound 
capable of dissolving the former and 
the continuous phase of the emulsion. 
Good results arc obtained, for instance, 
bv means of a reagent composed of 
about 25 per cent of a soda soap, 10 
per cent of water and 05 per cent of 
olcdc acid. This reagent may be pre¬ 
pared 80 as to render it colloidally 
soluble in oil. Likewise good resulta 
are obtained from a reagent composed 
of 4 per cent of calcium oleate dis¬ 
solved in a mixture of 60 per cent al¬ 


cohol and 5(1 per cent glycerine to 
which 1 per cent of gelatine is added 
as a .stabilizer. .A reagent answering 
this description is soluble in water, al¬ 
though it contains hydrophobe colloidal 
calcium oleate. One practical example 
of the invention (.-onsists in»adding 1 
per cent by weight of a reagent com¬ 
posed of 40 per cent of water, 36 per 
cent of free rosin and 26 per cent of 
soda-rosin son]) to a viscous oil-water 
emulsion, the mixture being stirred to 
promote the dis.solution of the reagent in 
the emulsion, and centrifuged whereby 
the water caused to separate from 
the oil. (Fr. I’at. 532,148. Sharpies 
.Specialty Co.. West Chester, Pa.) 


Britisii Patrnte 

I'ul lOll.l'il O ‘ I ltl< .lUOllH Dt' iOlJ 

:1|. Siipi'iinloiilrMf. JlrillHli 

I'.iifiii ttiii.c ... lOnldiiiKN, C’han- 

I.IUK l.on.luit 

AiUiweptic Soap An antiseptic and 
insecticidal compound comprises soap, 
alkali benzoate and vegetable or min¬ 
eral tar. In examples, 80 parts of hard 
or soft soaj) are mixed with 10 parts of 
sodium or ]K>la<MUjn benzoate and 10 
partj; of birch lar; or a mixture of 80 
part.s of fatty acids. 10 parts of benzoic, 
acid and JO iiart'- of birch tar is saponi¬ 
fied ill a manner not involving boiling 
or sailing out of the soap. (Br. Pat. 
186,078. K. Macpher.soii, Worthing, 
Sussex, and W. K. Jleys, Bushey, Ilert- 
fonishire. Nov. 15, 1922.) 

Synthetic Kesins -Resinous products 
arc obtained by heating phenols with 
sulphuj’ in llie presenee of a base, the 
amount of base employed being not 
more than cme-fifth equivalent of the 
[ihenol; from 2 to .3 atoms of sulphur 
per molecule of phenol are used and the 
beating continued until evolution of flul- 
phuretteil hydrogen ceases. Catalysts 
.such as halogens or compounds yield¬ 
ing halogens may be added. The prod¬ 
ucts are fusible and soluble in alkalis, 
alcohol, acetone or benzene, and may 
be converted into insoluble infusible 
products by prolonged heat, or heat and 
pressure, or they may be hardened by 
treatment with a small amount of 
formaldehyde or .Hubstances yielding it. 
According to example.s, the following 
parent materials are employed: phenol, 
sulphur, and potassium hydrosulphide; 
o-creso!, sulphur and potassium car¬ 
bonate; phenol, tri cresol, sulphur, ani¬ 
line and iodine; resorcin or o- or 
^-naphthol, .sulphur and caustic soda; 
an example of hardening the resin by 
means of hexamethylene-tctramine is 
als(t given. (Br. Pat. 186,106. T. M. 
Hickman, Wolverhampton. Nov. 16, 
1922.) 

Chrome Alum Chrome alum crystals 
are prepared by adding to green chtome 
alum solution small quantities of potas¬ 
sium bichromate, sulphuric acid and sul¬ 
phurous acid, when the violet chrome 
alum is immediately produced and is 
readily crystallized. The quantity of 
potassium bichromate is not sufficient to 
oxidize any iron present and the sul- 
. phuric acid is e<}uivalent to the potai- 
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Hium of the bichromate. In an example, 
ferroebromium ih disHolved in .sulphuric- 
acid, and about half of the ferrous sul¬ 
phate is removed by cryjitalljzatioii. 
The ferrous sulphate is aeparaUsi in a 
ceatrifujfal machine and the nm-.ssary 
quantity oj* pota.ssium .sulphate is tln-n 
added. The ^^reen solution is then 
treated as above described to obLain 
chrome alum crystals. 

A second spei-ilicution covers a modi¬ 
fied proce.SH involving the intermediate 
j>roduct)on of chromium hydroxide, 
Kerrochromiuni is dissolved in suljihurie 
or hydrochloric acid, and an alkab 
hydrate or carbonate or an alkaline 
earth hyiirate is added in (}uantity suMi 
(dent to precipitate the chromium a- 
hydroxide free from iron. The |ne( i]ji 
tale is washed and dissolved in sul- 
))huric acid, and potassium sulphate is 
then added to produce efu-ome alum, 
(Br. Pat. 187.231 and 187,232; not yet 
accepted, (’hemische Fabrik in Bill 
warder vcirm. Hell and Sthanier Akt. 
(les. and P. Hasenclever, Ilambui'K. 
Dec. i:i, l‘J22.) 

Kviiporalion In (*vaporatin}.r liijuids 
in multipic-(‘ffecl apiiaratus particularly 
of the kind described in sfiecilicalion 
IHO.UGH in wbicli the liiiuid is fed in 
parallel to the elTects the Injuid is 
pas.sed in scries ihroUKh a nunibei of 
multiple-etfect plants, the tmnjieratiire 
rarii^es of which coincide or overlap suli- 
stantially. In coruentratinK brine or 
other li(juid the boilinp point of winch 
rises on evaporati<vn, the first effects of 
each plant are preferably supplied with 
steam from the same source and the 
last effects are connected to 1h(‘ same 
condon.ser, and the number of effects 
in each aucceedin^ jilant is progressively 
diminished. In evaporating cane or 
beet sujiur solutions, the concentration 
obtained in the lust plant may be sucli 
that crystals separate in the effects of 
this plant, or cryslallizatjon may be 
effected outside the plant in crysLalliz 
injf vessels which may be suiiported on 
wheeled devices or in heated pans in 
which slow ova[)oration takes place. 
When the concentrated \u\\i'ul is to In- 
cooled to cause crystallization or for 
other purpose.-?, the ves.sel contninini:: 
the liquid is connected to the vapor 
spaces of effects at progressively lower 
pressures ns to cause the liquid to flash 
off steam and to lower the temperature 
in stages. The method of cooling the 
concentrate and recovering the heal for 
use in the evaporating process may be 
^ used in plant in which the multipb*- 
effect apparatus is replaced by appara¬ 
tus of the kind do.soribed in specification 
124G2 11, in which the vapors evolved 
on evajmration are compressed and used 
as the heating agent. In eoncentral ng 
impure liquids .such as sou water, which 
at owe stage of the concentration will 
deposit impurities, such as calcium sul¬ 
phate, etc., on cooling, the cooling may 
be effected by flashing-off vapor.s from 
the solution by connection with effects 
of lower pressure, during the passage 
of the solution from one evaporating 
plant to the next. The solution may 
be preheated before passage into the 


next plant by heat-exchange with the 
solution from the first plant. Accord¬ 
ing to one provisional specification the 
control device (le.scribed in specification 
lH0,bG3 for controlling the passage of 
vapor from one effect to another may 
be used akso to control the flow of liquid 
from the source of supply into the effect, 
(lie. I*at. 187,2Gil. T. Kigby, West- 
mUlster. THm-. Bl, 11)22.) 


Ferlilizers—Manures containing an 
ammonium compound or compounds 
and a secondary fertilizing agent or 
agents, .such as a salt of potassium or 
a jdiosphate, an; obtained by reaction 
betwceri gasc.-i containing ammonia and 
the st-mi-dry product obtained by treat¬ 
ing with acid a naUirally occurring 
malenal that contains the secondary 
fertilizing agent or agents, but which 
is free, or almost free, from lime and 
IS not generally regarded as a manure 
in its(‘lf. Thus clay <-ontairiing a com¬ 
pound of potassium may be treated wdth 
sulphuric acid, if desired after drying 
and j)u!verizing, in sufficient amount to 
constitute a semi-dry mas.s, which is 
brought into contact with gase.s con¬ 
taining ammonia. 

'’I'he ])ro(iuct contains the oxides of 
iron and aluminum, and ammonium .sul¬ 
phate, together w'ith a .soluble compound 
of iiotassium, the content of which may 
be increased by direct addition of potas¬ 
sium salts. Other examples of naturally 
occurring materials suitable for use in 
the process are alunite and shales con¬ 
taining iron, aluminum, sulphur and 
potasli, with or without phosphorus. 
Alunit(‘ may be calcined and used with¬ 
out any addition of acid. Instead of 
sul])buric acid there may be used sul¬ 
phur dioxide or trioxide, hydrochloric 
or phosphoric acid, .spent pickling liquor, 
or acid salts, or mixtures of any of 
these. Where phosphoric acid is used, 
gases containing ammonia may be 
treated in a heated condition; if, how- 
(“ver, the ab.sorption is allowed to pro¬ 
ceed for a long time at atmospheric 
temperature, material containing tri- 
ammoniuni phosphate is obtained. The 
products may be lixiviated to remove 
(he soluble salts, or they may be heated 
to about 400 deg. C., when about 50 
per cent of the ammonia present is 
evolved, leaving a residue still suitable 
for use as a fertilizer or for re-use in 
the pnK-es.s. (Br. Pat. 187,251. E. L. 
iVase, Hurworth Moor. Doc. 1.3, 1922.) 


Motor Fuel—A fuel for internal-com¬ 
bustion engines comprises a mixture of 
ether, alcohol and a volatile vegetable 
oil such as rosin oil or oil of turpentine, 
with or without a small amount of 
caustic soda. The preferred propor¬ 
tions are 30.75 parts by volume of 
alcohol, 02 part.s of ether, 1 part of 
rosin oil and 0.25 part of a saturated 
solution of caustic soda in alcohol. 
“Commercial’’ ether may be used in 
slightly larger proportion. The fuel is 
miscible with lubricating oil and thus 
is suitable for two-stroke engines. (Br. 
Pat. 187,326. H, R. Giles, London. Dec. 
13, 1922.) 


Motor Fuel—The method of produc¬ 
ing an alcohol fuel described in speci¬ 
fication 178,498 and consisting in agitat¬ 
ing, under pressure, a mixture of 
commercial alcohol and acetone with 
calcium carbide, is applied to mono- 
hydric alcohols, other than commercial 
alcohol, such as amyl, butyl and propyl 
alcohols. The alcohols preferably con¬ 
tain up to 10 per cent of water, and 
5 to 40 per cent or more of acetone is 
added. The ]>ressure is preferably from 
10 to 40 lb. ]>er sq.in., depending on the 
amount of acelylene to be absorbed. 
The lime in .solution or suspension in 
fuels of this type is removed by chem¬ 
ical means, such as by treating the fuel 
with ammonia and passing in carbon 
dioxide, or by the addition of powdered 
ammonium carbonate. A .suitable lubri¬ 
cant may be added. (Br. Pat. 187,335. 
S- W. Blake, Oudtshoorn, South Africa. 
Dec. 13. 1922.) 


(’oal (arbonization A mixture of 
powdered caking and non-caking coal 
is carbonized at a temperature of be¬ 
tween GOO and 7G0 deg. C., whereby 
expansion and the development of a 
highly cellular structure is avoided and 
a bright and hard coke is obtained. 
(k)kc breeze may hv substituted for a 
portion of the non-caking coal, or the 
latter may be reiiluced by a caking coal 
the caking properties of which have 
been destroyed by a preliminary heat 
treatment of between 100 and 350 deg. 
C. (Br. Pat. 187,33G. J. Roberts, 
Glamorgan. Dec. 13, 1922.) 


Synthetic UesinH — Synthetic resins 
are produced by subjecting an aldehyde 
or its products of condensation or poly¬ 
merization to the continued action of a 
mineral acid or acid .salt, in the presence 
of a solvent if desired and preferably 
at a raised temperature. The products 
may then be hardened by prolonged 
heating at a high temperature, with or 
without the separation of the excess of 
acid. Further hardening may be effected 
by fusion with metal oxide or esteri¬ 
fication with an alcohol, such as glyc¬ 
erine. before or after the heat-treat¬ 
ment; .subseijuent oxidation bleache.s tbe 
products and makes them .soluble in 
borax. The synthetic resins, when dis¬ 
solved in the usual resin solvents, car. 
be used as lacquers, polishes and fin¬ 
ishes; and. being of low melting point, 
they can be added to other resins to 
render them more fpsible. According 
to the examples, (1) acetaldehyde and 
sulphuric acid are heated together at 
40 deg. C. for some hours and then 
raised to 100 deg. C. until a sample sets 
on cooling to a tough mass; the product 
is maintained in the molten condition, 
about 150 deg. C., for a long time, and 
sets when cold to a hard resin; (2) cro- 
tonic aldehyde is heated with hydro¬ 
chloric acid, or with sulphuric acid in 
the presence of acetic acid as a solvent, 
or acetaldehyde is heated with sodium 
bisulpbate solution, and the products in 
each case are further treated as in ex¬ 
ample (1). (Br. Pat. 187 619; not yet 
accepted. Conaortiufti fur Elektro- 
chemische Industrie Ges., Munich. Dec. 
13, 1922.) 
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Technical News of the Week 

Current Events in the Chemical, Metallurgical and Allied Industrial hields , 

Legislative Developments—Activities of Government Bureaus, Technical Societies and I rado Associations 


Muscle Shoals Disposal Discussed Anew INUrme May Be Sold to 

Farint-ro at CoHt 


HearinRs on Resolution to Create Revolving Fund for (i^wernment .esoluticin aulhorkiiiK the Preii- 

Fertilizer Business Renews Storm Over jt-nt to purchase nitrate for sale to 

Nitrate IMant Sale farmers at cost and creating a $10,000,- 


R EVIVAL of the controversy over 
the disposition of the government’s 
hydro-clectric development and nitrate 
plants at Muscle Shoals has come in 
Congress as the result of hearings by 
the House Committee on Agriculture on 
the resolution to create a revolving fund 
of $10,000,000 for the purchase by Ihr 
federal government of stocks of nitrate 
of soda and sale at cost to farmers 
This resolution has passed the Senale. 

While the resolution has no direct 
connection with the Muscle Shoals 
proposition, the latter were brought into 
the discussion because of the fertilizer 
portion of the Ford otfer. 

Advocates of acceptance of the Ford 
o0er for the properties have come into 
coi’fliet with those who contend that 
this bid IS not acceptable, and with 
others who are urging a governraent 
corporation to operate both the power 
project and the chemical works. 

The sharpest conflict over the Muscle 
Shoals project was not before the House 
committee, but was inspired by 
hearings. Bernard Baruch, former 
chairman of the War Industries Board, 
appearefl before the eomniittee among 
othi r witnes.ses, advocating adoption of 
the resolution by the House. Subse- 
fjuently Mr. Baruch sent a letter to Gray 
Silver, representing the American Farm 
Bureau Federation, in which he recom¬ 
mended acceptance of the Ford offer 
for Muscle Shoals because of the clause 
which would specify production of fixed 
nitrogen. This letter was made jiublk' 
and caused a heated reply from Senator 
Norris, author of a bill to establish a 
government corporation, in which he 
charged that Mr.'Silver represented Mr. 
Ford rather than the farmars of the 
country. Mr. Silver subsequently called 
upon the Nebraska Senator for a re¬ 
traction and asked an investigation by 
the directors of the Farm Bureau. 

Baruch Supports Ford 

The conclusions given in Mr. Baruch’s 
letter are based on a survey of Leland 
L. Summers, an engineer employed by 
Mr. Baruch. 

Mr. Summers considered every possi¬ 
ble method of disposing of the plant, 
weighing the merits of each. Mr. 
Baruch limited his suggestions to the 
following three: 

1. Government development. Ex¬ 
cept as a last resort, I am opposed to 


tlii.s iin .in-ouiH i>r Its ilisad 

V'aiilijRfs. 

('oiiiliiriai hill of iiuluHtry rllher 
uitli K<>\'''i-mnrnt co-oiutuII cii or iii- 
*li iJ< julcnlly 

.t, 'I’lii Fnr<i lU'vrldrunriil. 'Fills .ip- 
|iin<’iilJ\ IS tin- niih- ofl.T lh;i( li;is<-oMir 
li)i\vni('i sij till' from i\ pnvat'' 

ItMimismt; (Jr\floiitin'iil iilonc, conimi-i- 
ci;il lin*-s. If lilt tiioi'r 
1)0'.-r viH'Uld l>.' mmli', lIu’ 

iiwanllii^' ilm ('.miim t in Mniiry 
l-’nlli would linl b.' I'OIlVllU'lim. 

Urges Modificalion 

“Without commeoLiiig upon the terms 
of the contract or considering the ade¬ 
quacy of the price, there ate cerUin 
modifications or clarifications that 
should be made," say.s Mr. Baruch. “All 
doubt in regard to Mr. Ford’s personal 
liability should be removal. 

“The most important thing that ought 
to be clarified is the following: That 
Mr. Ford undertakes to make 40,000 
tons of fixed nitrogen per year, and if 
he does not make it the property is to 
revert to the government. After all, it 
IS the fixing of the nitrogen that is the 
crux of the whole contract. 1 am quite 
sure that the contract means to cover 
this point, but it should be made clear. 

“However great the pecuniary re¬ 
wards might be to Mr. P'ord, or to any¬ 
one else who will undertake it, there 
will be added a contribution of almost 
inestimable value to the future of 
American agriculture and the safety of 
America in time of war." 

Work on Dam Frogresses 

The concrete work in the foundation 
in the cofferdam across the north chan¬ 
nel at Mu.scJe Shoals has been finished 
and the cofferdam is being torn out. 
Brigadier-General Harry Taylor has re¬ 
turned from a visit to the work and 
reports that the higher water in the 
Tennessee River in no way has delayed 
the work thu.s far. During December, 
due largely to the favorable season, 
41,491 yd. of concrete was put in, he 
said. The latest figures available when 
he left Muscle Shoala were those from 
Jan. 1 to 20, during which period 24,279 
yd. of concrete was put in. 

General Taylor states that the work 
is being carried well within the esti¬ 
mates and that it can go forward at the 
maximum rate if the Senate approves 
the appropriations allowed by the 
House. The House voted $6,998,600 in 
cash and authorized $10,601,200 for 
continuing contracts. This amount 


000 revolving fund for this purpose has 
iK^en ordered rei)orted favorably hy the 
Hou.se Commitlee on Agriculture, It 
has been adopted by the Senate. This 
is one of the nioasures advocated by 
the farm bloc in (kmgress. 

By the terms of the resolution, the 
Ibesident is “authorized and directed to 
prtK'ure, or aid in procuring, such 
.sttK'ks of nitrate of soda as he may 
determine to lx* nece.ssary and find 
ava*ilable for increasing agricultural 
production during the calendar year 
19211, and to dispose of the aame at 
cost, payable in advance." The Presi¬ 
dent is authorized to make such regu¬ 
lations and to use such means and 
agencies of the government as he may 
deem best in carrying out the pro¬ 
visions of the resolution. 

Canada May Be Arsenic Source 

In tlio oalculntion iif supplies of 
ursenic which miRht be secured from 
alii'oad, the po.ssibilitie.s of an expanded 
production in Canada seem to have 
been overlooked. Advices reachinR 
WashinRton are to the effect that Can¬ 
adian exports can be materially in¬ 
creased. Steps are now being taken by 
Rovernment statisticians to ascertain 
the approximate possible increase of the 
Canadian output. 

will complete the dam and the power 
house and will permit of the installa¬ 
tion of eiRht power units. Practically 
all of the waterwheel machinery for 
four of these units now is on the 
ground and con be installe.! immediately 
when they are ready for it. 

New Appropriation I’ropoaed 

So that the possibilities of Nitrate 
Plant No. I, at Muscle Shoala, in the 
matter of fertilizer production may be 
known, Senator Norris, chairman of the 
Committee on Agriculture, has proposed 
the following legislation; 

“For the improvement of Nitrate 
Plant No. 1, at Muscle Shoals, Ata., by 
the installation of new machinery 
therein, in order that said plant may 
be utilized for experimental purposes 
in extracting nitrogen from the air with 
a view of lessening the cost of explo¬ 
sives in time of war and fertilizers in 
times of peace, $2,000,000.” 
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01}icial8 Still Grope for 
Dye Valiiution Basis 

J/nporlefN and Mnniiiacfur^rN I nnhlt* fo 

Ajfrf** on i)i‘ftnili«jn »f Tt-rm “( oni 

Pfiitive’— viay { sv TnuU- .Inur 
nal rriiTs hs Authotii> 

for I ('jiiiliij ions 11 - .ii.i 
,!ijr thr niltnijn-11ali<'n <ho i(m' ;,i- 

nrodui : p;^r.l'.Maph^ of iho ]UV.:‘. lann 
.hill have hcon -iihmiilctj to the f'u inm 
Divinjori i-f (lie 'I’nniMjiy ino n' 

Py iHi- \« w York appraisci ollii ', 
wlin-ii lijt'- l-fcti roiidiM’l iro' 11 i on 
work on ihc MjhjiTl Tfn y liavo li. cit 
lakrn luolor a’lvi.scitn'rii, wi!)} nalii i 
Mons that formal ropulalmns will P 
proimiliralcf! hcfctro iii'- end of inP 

ruary 

One of ih«- .slinnblmi’ hhii'l •. llial ha- 
{'(on ('rn oiinU'UMi in fiatnyip Ihc .^ 

n ^;;ulat mils m Uic pnipor liiCniil imi of 

"'■onipoii,tvo." Tim laJilf nci iino.iiii 
l)iat impmlod (oal lar inhoim'di i:c 
and Iniishi'il producls mhi'di arc roin- 
paraliic, and ihus compchtjvr v\i!l) 
ooincsiic pnnliict-. diad lie as-.r-.o'd mi 
^mc^ m,,)! ^ alual lotj, a i mi'idoMldv 

niiThci laic lhan Ihi' llnilcd SlaP's 
'(dliiij4 pi me, uhiidi Is fo be Ihc lia 
• f as -rs>incnl of non r^ifiipid it i v c )inid 

n'ts. 'I'hc dr(iiiilm!i ha- t'o( been dr 
ided liy ibr 'I'loasury Ucjiarliiimil 

hen In IVodiu’t Compt'lilite”? 

It lias been dclcrmiiicd. bioadly, lhal 
i I oal lar prodiicl of daincslm manu 
faclui'c slijill jioi be (onsidcred (’ompcii 
•.'VC \mUi a oomjiai'abic nnjmrli'd proiUiri 
jnlcs,- ‘dd'ccly offcia'il for sale in I in 
asual mKir.sc of busiru Tliim, it a 
ertani color, for in,stance, is piodiu-ed 
ill the I'niled StaU-.N in sucli liiniled 
()UHntilies as to be wludiy insidVicient 
■0 supply the demand, it will not be 
able to fimimand the jiroletlum of the 
hiji'her customs duty ayanist an mi 
)>orted competitor because not “frc<d\ 
offered for sale.” It is considered also 
that certain price fatiois will ht* taken 
into consideration under this jiurt of 
the proposed rejfululions in determinirip- 
♦he ([U»‘stion of competition. 

It has been no secret that the work 
of (leteiinininjr .such valuation has lieen 
shunned by the Bouul of Appraisers 
and customs official.s because of the 
^'reat difficulties in anivinir at an eip. d 
able basis for determinin.tr the American 
valuation of these pioducls. The s(‘v- 
eral conferences which have been held 
failed to clarify the .ilunliori to aM\ 
extent. In fact matters have virtually 
reachtMl ait nnpas.si'. 

Daily Source of Trouble 

Instance'' of the chaotic situation 
which ha.', laam rcaclad are an almo'-t 
daily occurrence in ilm line chemical 
trade. An importer de'ires information 
on H v^uniny: shipmenl of arolanibdc 
He calls the promo- oHi. ml am’ asks Ihe 
duty on it. He is tuhl 7e. per pound 
specific and .'io per cent ad valorem on 
the basis of Ameri’-an valuation. So 
far, su jrood. He then asks for pur- 
po.ses of computinjr the actual duty in 
dollars and cents what the American 
valuation is. He can sret no answer, for 


j Daily (TihIoih^ Re|)orls 
j on Dycf* 

I .-^o :hai eiinent iiifoi'inalion 
I ma> bo awiihible to tlv' volume 
! (if (!\o tii'iioi-iv, ilu- li<'p:iitniem 
’ <!l f onuori ((• lia ,'.ta! Mined a man 

! Ill ! bo \s \ 01 k < 'ijstom TjoU'si 
! 1. 1)1 :i k( ,1 'iiei 1,1 1 '.I inly i d’ the'. ' 
' : mpi I !' ;i ml fin ri i-h ml oi niat ion 

i fupKi day lo day a- to the char- 

' .M P I 1)1 !}](■ coi cipi,' of foreij^n 
i dM - 
1 


:Im)i r none 'Ihc otfei I Upon trade 

I .ini'.iicn! 

Ma> r^e .journal Prices 

A iMopo'-al has leeently lieen nimie lo 
iIm c’ll'cet that for pLiijjose.s of Ameri- 
<1.11 \ aliial ion nf tln's<' items the aveia'i" 
at Ml- ale i-eporteil ill the tlirec leadin'!. 

< 1 cma ai am! druc trade journals he ac 
<i'ptLd a-- tin- American vaiiie ol Ih- 
I'Mii in i|Ue-.lion. ’Die tiade lias \v(d- 
<''!iM'd this suyt’Csliori as a way out of 
.! \on I rouhlc.sonio and i-onfusiiip silii.-j- 

.. Ii I" }»ro}iO'.ed that the ajipiaisei's 

m<rp; llio avt-rape piaa-s of <irij^'-s and 
I henn.Mi,s. a-. (|ii(ited hy tb(‘ I'ero^niZed 
aid lioi it ics amonc, (hr trade pulihca- 
iimis. and a-s^'ss the duties upon this 
a', l iar,c. d’bis would simplify and 
'lai'ify ibc wotk of the apiiraisei's as 
uidi as the actual buMinss of importini’; 
• ,h h in.ilci lal- as coiih' under t he Ainei - 
nan \.'iJmi!ion plan in the larilf law. 
Ih'piescnialive inleresl.s iii the trade 
uiio iiave hern interviewed riTu.si'd to 
make any comtiK-nt on the scheme in 
iIh' aiisciii-c of any definite information 
M'p.arditm' the altitude of officials at 
\\'ashiii^r^(Mi 


(aiM-riiiiit.iii Will Sell Nitrate 
ill Small Lots for Farmers 

I'Ormnl reannouncemeni has been 
made of the sale of 28,0110 .short tons 
of surplus nitrate of soda h«dd by the 
eoveri'ment at the Old Hickory Ord¬ 
nance Depot at Jacksonville, Tenn. This 
materia! is being offered for .sale in 
hits of 20 short tons or more. Bids will 
l>e reuived at the Army Building 30 
\Miilehall St,, New York, until noon, 
Keb. l.V 

Thus surplus nitrate previously had 
been offered for .sale in lots of 100 tons 
or more. The offer was withdrawn, 
^M>w('ver, after several Senators and 
Kepresentatives had petitioned the 
^Secretary of War to lower the minimum 
limit so that farmers could purchase 
the niiiteiial for fertilizer purposes. 

lA*allii'r Cliemirils iii .Meet 
at ^ liite Sulphur Springs 

The Amerirnii I.ealher (-hemists 
A'.Micuiinm will lioM Its twentieth an- 
innil liinvention at the Cireenbrier, 
White Sulphur Sprinjt.s. W. Va., on June 
7, H and 9. Full information coneerning 
details of the meetines, hotel rates and 
transportation may be obtained hy ad- 
dresainu H. C. Reed, secretary, 22 East 
16th St., New York City. 


Alien Properly Bill Revised 

WinaloH Bill Now Trovides Ueturn of 

Confiscated Alien J’roperty Valued 
at CesM Than ? 10,000 

Uevismn of the Winslow bill io re¬ 
turn certain i lasses of t.rusts held by 
the Alien Jh'oiKuly Custodian ha.s been 
directed by (lie House Committee on 
interstate and Koreiyn Commerce, this 
duty being referred to a subcommittee 
(ompo.sed Ilf Itepreseiitalives Graham of 
Illinois, Nh'wton of Miiinesdla and John¬ 
son of Mtr^sissiiipi. 

('hange in sentiment came among 
meniber.s of the cnmmiHee when the 
Slate Ih'pai'lmenl, ai'oused by reports 
that tile n)7ijoMly of the committee in¬ 
clined to gii fuithcr (han recommended 
by Cidonel Thomas W. -Ylilier, Alien 
I'rojierty ('ustodian, who urged return 
of all trusts valued at $]<k0h0 or le^s, 
ami $10.(101) of the value of larger 
tru.sis, and voiced disap)>roval of lower¬ 
ing the liohhngs to a point whicli might 
not si'cine |iayment of American citi- 
•/-eris’ claims apainst Germany. Some 
meinhm-s of the committee jirevioiisly 
had favoif-d return of 50 per cent of 
the valm ol all tni.sts over $10,000. 

Will Return Smaller Trusts 

Ky vole of (h<' commitlce, the sul)- 
commitlee wa.' in.structi'd to redraft 
a hill tiroviding for return only of those 
trusts valued ;it $10,000 or les.^ which 
are not involved in iilii'-ation. The 
(|uestion of what shall be done about, 
patents ua-' re.servcd for 7i later vote. 
I^dicfllioll.^ ate lhal jiatents and trade¬ 
marks will lie excepUid from Hie terms 
of the bill. If this were done, questions 
affecting tlie Chemical Foundation ami 
ciu'tain imterits used by the War De- 
jiartmenl and Navy Department would 
be deferred. 

There are 28,144 trusts now held by 
the Alien Property Custodian valued at 
$10,000 or less, and to return these 
would involve $22,122,002, which would 
leave a balance on 2,224 larger trusts 
of $290,236,890, according to te.stimony 
of Colonel Miller. 

Forest Producls Chemicals 
Exhibit lo Feature Paper Show 

In connection with the Paper Indus¬ 
tries Exposition, which is lo be held in 
the Grand (Tmtral Palace, New York, 
during the week of April, 9, the manage¬ 
ment ha.s decided to install a booth 
devoted lo dendrochemistry, wherein 
will be exhibited all of the forest prod¬ 
ucts chemicals which may be produced 
in the working of the forest for the paper 
industry. This exhibit is to be purely 
educational in character and it is hoped 
to get repre.sentative exhibits which 
will demon-strate to vi.sitors the possi¬ 
bility of profit from the utilization of 
the chemical byproducts of the forest. 

A general request for material for 
this exhibit has been broadcast. The 
display will be purely educational, so 
that no advertising of individual com¬ 
panies or persons will be permissible, 
except the acknowledgment card giv¬ 
ing the names of those who famish 
exhibits. 
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Gas Explosion Wrecks 
Springfield Plant 

I’urificatiun Building of Gas Light t orn 
pany Explodes, Killing Three ami 
Causing Heavy Property Loss 

An explosion of the gas-punfymc’ 
plant of the Springfield Gas Light c„, 
Springfield, Maas., re.sulteil in line 
deaths, scores of injuries and prc))ien\ 
loa.s running into several hnniln ! 
thousands of dollars For the iim-; 
part, the brunt of the blow fell un 
busines.s buildings, but in one seelin', 
Ilf the river front district, in wlin !i 
the explosion occurred, a resjileniml 
district of tenenient.s and flats, lunni- 
were made uninhabitable. Shaltend 
windows, roofs, and in some ensi- 
walls that collapsed with the ooneu.^Miii:. 
caused half a hundred families to \.i 
cate their honie.s. 

Cause Unknown 

Explanation of the explo.sion «.i 
lacking. Ofticiaily. the Gas LighI i . 
said the cause was undetennioi ! 
•Ailhur S. Hall, works manager aii 
superintendent, said he could accouto 
for it only on the theory that a ~low 
leak of gas had caused an accumul.i 
tion under the root, and that thi.s ga 
pocket became ignited in some wa> 
He asserted that the machinery, which 
constituted most of the plant, was vii 
tually intact, and that the damage iirac- 
liiolly was limited to roof and walls. 

The purifying building is about 12 h 
ft long, half as wide and divided into 
two sections. Thai to the east wa- 
three ordinary stories high, that to the 
west about half a story lower. The e\ 
plosion occurred in the eastern section. 
The western section suffered little more 
than did some buildings half a mile 
away, and to the north the main gas 
making plant lost only its windows, 
wh'. h were shaken out by the blast. 

The section that was the .scene of the 
explo.sion was wrecked, but not entirely. 
The. walls went out and the roof went 
up, but the machinery that they hou.sed 
can be replaeed and repaired. 

Gas and Fuel Seelion of A.C.S. 
Plans Motor Fuel Symposium 

In aeeordance with a resolution passed 
at the Pittsburgh pieeting of the Amer¬ 
ican ^Chemical Society the officers of 
the Gas and Fuel Section are arranging 
a second sectional meeting for the New 
Haven meeting. The section program 
"dll consist of papers on gas and fuel 
chemistry and a symposium on motor 
fuels, held jointly with the Petroleum 
Hivision. Under the rules of the society, 
papers presented at the meeting must 
'c presented by members and must be 
'sted ii, the final program. In order 
that they may be .so listed the title and 
an abstract of the paper, preferably 
about 100 words, must be in the hands 
"t the secretary of the section not later 
ban March 8. The titles and abstracts 
" articles should be sent to K. S. 
"cBride, 617 Colorado Building, Wash 
u'gton, D. C. 


CrtEsul May Be Placed ou 
Free List 

* ia-svitUation 1‘Xpi'rts of Iho Treasury 

[laitnu'ni have propareil a nilin^r. 
'•’'iiK'li j)ro)'ahly will he proiiuilpited as 
I Ireasury ih-eisioii, that i're''ol shall 
he adiniiled witluuit payment of duty 
aiider the tariff art. ]f this rulme. ts 
olhci- tar di.stiilates with 
di<tillali(')i eharaef'ei'istics stinilar to 
Ihnse of .■I'fsol will also he eiilith'd lo 
•'tur\ under the free list. 

I'aia^frajdi 'll provides tliat all tar 
disldhiit's yieidiiijf ;> jkt etuit or more 
lai' jieids behiw IPO dep. (', m- yielding 
■ ’> pei- eent or more tar aeiiis in the 
i'liition distilling lielow ^15 dep. (’. shall 
he diiliab]i'. I’araprajth iniO jirovide.-. 

duty-free imiiortatum of tar dts- 
tdlalC' whieli yield in the })ortion dis- 
nlJinp Iielow 1!K) dep. C. less than 5 per 
'Id tar ands, Init makes no refereiiet' 
I" distillation at 215 dep. (’. (Jcesol 
'locv lint yield 5 per eeiil tar acids he- 
'ow I'M) (|,iji'_ Miles pive more than 

iKT cent helow 215 dep. ('. It ttius 
ialN undiu iinth paraprajihs liut .since 
ftaiaprapli 27 permits ailernate fe<ts. 
vliilc parapraph 1540 provides a sitiple 
' c(|uirement whieh is mel by ere.sol, i: 
iia.s ii(‘en lield that ere,so] should he eii- 
iitled lo ( lassdic-ation undei (he laltec 
,’■01 a;;i ,iph 

(uiiiiidiuii Pajier Mills 
Pliiii KNpiinsioii 

Tlaiis iuive been pcrfccteil or nr. 
lapiillv iiiaturmg for consiilcralile cx- 
I'.iiision among the paper milks in the 
lU'iiiily of .St. ,Iohn, N, B., involving 
,1 total inve.simeiil of many niillions of 
iloilar^. 

The con.slruetion of a large ailcli- 
tion lo the plant of the .St. George 
Pulp Co., Ltd,, St. George, lo provide 
extensive increase in capacity i,s planned 
and will probably cost more than 
.f2(IO,(iflO. 

The .N’ashwaiik Pulp & Paper Co., 
Ltd., will proceed with the con.struetion 
of an addition to its St. John pulp mill, 
designed to increase the capacity of 
sulphate pulp approximately 60 per cent 
(luring the present year. 

The Bathur.st Co., Ltd., ha.s construc¬ 
tion under way and will push to comple¬ 
tion a new mill at Bathur.st, to have a 
maximum capacity of 20,000 tons of 
new.sprint and 30,000 ton.s of .sulphate 
pulp per annum. 

The International Paper Co., New 
York, is projecting a large mill in the 
Grand Falls district, in connection with 
an important hydro-electric develop¬ 
ment. 

The Snowball Co., Ltd., is arrang¬ 
ing to operate its mill at Chatham 
at full capacity, and a number of im- 
(irovements and extension-s will be made. 

The Fra.ser Companies, Ltd., is plan¬ 
ning for the construction of a large 
new paper mill on the St. John River, 
vicinity of Grand Falls, to include a 
complete .sulphate pulp mill; the last 
noted company also has tentative plans 
under consideration for enlargements 
in its present paper mill at Edmunston. 


Gathmaiiii Solvent Recovery 
Process Suit Settled 

Holder of PattMtl KiKhlB Loses Suit 
Apninsf Na\y Department 

There' was no uontravt between the 
Navy DcpaHnu'Mt and Louis Gathmann 
where by the ^tovvrnnmnt was hound to 
use his process for ilryinn snuikoless 
miwdiT and revowry of the solvent, ae- 
(.'ordinjr to a ilcvision of the United 
Status Su])i'uim- (,'ourl a(Hrniinj>: the ac¬ 
tion of (ho I'ourf of Ulaiins in dis¬ 
missing' a claim of Ip2d().7r»0 filed ajfainsl. 
the novernmenl by Oljra Giithmnnn 
l‘’oh'y, administratny, 

Kin'thi'rmnU', affording t" the Su- 
(’ourl <lc( i'«ioh, there was no 
distinctive feature of the Gathmann 
process whicli enlitJed it to patent. 

By letters cNclianeefl between Gath¬ 
mann and the Oninanci‘ Bureau of the 
Navy Department, the latter, in 1904, 
a^^reed to in'^lall apparatus at Indian 
IL'ad, Md., for expel iment with Gath 
nianiiN process and to pay a royalty of 
1 cent per j)oiind on all pow<ler tlius 
dried if the melliod proved satisfactory. 
After several months Gathmann was 
notifK'd that the experiment had noi 
proved satisfactory, The ad mi nisi ra- 
irix of his estate hied a claim, asserlin^^ 
that the process had h»'en used and that 
the letters esiahlished a contract. The 
t’oui't of Claims and ihi .‘^iiprenie (-uurt 
iield that the letters constitulcal an op¬ 
tion. not a contracl. 

--- 

INdw CelliiloAf DiviHion of 
A.C.S Seeks Support 

The Cellulo.se Divismn of the Ameri¬ 
can Chemical Society has recently been 
authorized as a permanent division of 
the society and wishes to enroll as 
members in the division all those who 
are interested in cellulose chemistry 
either from a scientific or practical 
.standpoint. All members of the Ameri- 
ean Chemical Society wishing to be¬ 
come members of this division are 
requested to send their names, business 
eonnection.s and one dollar dues to the 
secretary, L. F. Hawley, Forest Prod¬ 
ucts Laboratory, Madison, Wia. 


Eyesight CoiiHervation Council 
Appoints Directors 

Election of Secretary .lame.a J. Davia 
of the U, .S, Department of Labor 
and of Prof. F. G. Caldwell of the 
department of electrical engineering, 
Ohio State University, as directors of 
the Eyesight Conservation Council of 
America is announced by L. W. Wallace, 
president of the Council, the annual 
meeting of which was held in New York 
City, Feb. fi. , 

Secretary Davis and Professor Cald¬ 
well will act with leading engineers, 
educators, state and federal offleiala, 
economists and civic leaders in carry¬ 
ing on a nationwide plan to conserve 
vision in industry and education. The 
movement is being directed from New 
York by Guy A. Henry, general di¬ 
rector of the Council. 
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December Chemical 
Exports Decline 

Show improvement Over SBme I'eriod 
I/hhI Year. Howe\er 

While there wii» a (lecreuHe of neiii K 
half a million ilollars in the value of 
ehemieal.'i and allied iiroiluetK exjiorti'd 
(lurinjt Oecemlier us eompared with the 
value of ex|i(irt.s m .Vovemher, e.\|H,il 
still ranjred well above those of lleeeiii 
her. Itlill. The decline in December ol' 
11122 did not apply to the same extent to 
chemicals iiroper. In that ease the 
value of the exports in December wue 
only about $2III).0()II under those o! 
.November, 

In December. 11122. there were sub 
stantial increases in acid exports, the 
increase heinK' particularly ^notable in 
boric acid, where the amount exiiorte I 
increased from 82..')l)l> lb. in Xovembei 
to .''il)ll,2liii lb. in December. Kxporl' 
of copper suliihate more than doubled 
111 December, as compared with .S'nvein 
her, as did the value of exports of 
calcium carbide. Kxports of formiilde 
hyde fell off. as dtd those of eyanide 
of sixla and water pdass and eauxlic 
soda. 'I'hm-e were substantial ini reas'‘■ 
in exports of borax and of soda ash. 

Exports of pigments, paints and vai 
tushes continued at aliout the Novembei 
rate, which is sulistantially above llie 
rate of export durinp the eon espomlme 
period of I1I2I. The value of exports 
of fertilizers dropped about .i;:ill(),0()ll as 
compared with November, hut were m 
excess of the value of exports in Deci in 
her of 1!)2I, Kxports of suliihate of 
ammonia uirirrep-uted 10.71li tons, as 
eompared with 11,220 tons in Novemlier. 
Kxports of explosives increased de¬ 
cidedly, The litrure.s of those of the 
Bureau of KorelA'ii and Domestie Com 
moree. 

Comparative Ktrures showing: the vol 
unie of exporCs of some of the ehemicals 
ol less importanee are as follows: 



I )ci . 
I‘)21 

I )cc 

1922 


I.U 

l.h 

Cfirljolii’ ni'iil 

7/.11 

9 4f) 1 



I*)? Ih? 

('l)liirnt.iMif }>ii(u8li 

7H. I'd 


TKorlutu iiitrikh' 



Zinc fhl(»riilc 


87S 

Carbfji) ntul lump black 


7H7 ly^i 

LittiHric' 

74 nt‘» 

191 IK4 


Iii<hiHtriul Siliialioii in llir 
Rulir Bein^ Studied 
by Goveninieiit 

A study of the effect on woriii elienn- 
cal markets hy the oecupation of Ger¬ 
man territory hy the Freneli is beinp; 
made l)y Mfovernment specialists. Uo- 
official reports are to the effect that 
most yf the chemical plants still are in 
operation, but cable advices to (he De¬ 
partment of Commerce on Feh. 1 jndi- 
‘cated that the continuance of opera¬ 
tions is hiffhly uncertain. The entire 
industrial situation in the occupied 
recrion was described as critical. 

A. large number of chemical plants 
in unoccupied Germany are affected by 
the situation, since they depended on 


the Ruhr for coal tar and intermediates. 
While it is believed that foreign or¬ 
ders will be sent forward through 
France as long as stocks last or output 
can he maintained, the matter of trans- 
portatifiri even hy that route is uncor- 
lain, 

The (’omnierce Department’s cable 
also Contained the information that 
flerniany had discontinued deliveries 
of reparation dyes to France and to 
Belgium. f)ut that deliveries Kngland 


and to the Uiiited States were con¬ 
tinuing. 

At the State Department no comment 
was forthcoming on the dye situation, 
but it is known that an active cable 
correspondimee is being conducted and 
there is reason to believe that the 
negotiations in connection with the ap¬ 
plication of dye deliveries on the ac¬ 
count of the United States against Ger¬ 
many for costs of the Rhine army are 
in a prccariou.s .■^tate 


Personal 


Prof ViCTOK ANDKES HKLAtINUE, of 
the University of St. Marcos, Lima, 
I’eru, js in New York fhty, and can be 
reached through the Peruvian Lega¬ 
tion. He is editor of the Mor/irio 
I'n iKuio. 

Dr. Leonaki) II. (’ketcher has been 
appointed to the research staff of the 
Mellon Institute, Pittsburgh, Pa., to 
hi'ad an industrial fellowship devoted to 
the synthesis clnmiicotherapeutic 

products. Dr. Crelchcr is a graduate 
of the University of Michigan, studied 
olio year in Germany and afterward 
took his Doctor's degree at Yale Uni- 
VfTMty. During the war he was coni- 
niisMoiied a ('aptuin in the Chemical 
Warfare Service. Later, at the clo.se of 
the war, he became connected with the 
research department of the National 
.Aniline & Chemical Co., subsequently 
being [ilaeed in charge of one of the 
large dye works of the company in the 
Buffalo, N. V., dnsirict, 

B 11. DeLonc, metallurgist of the 
Carpenter Steel Co., Reading i'a., pre- 
s(‘nle<l a paper on “The Manufacture 
of Alloy Steels” before the Washington 
Cliapter of the American Society for 
Steel Treating at its monthly meeting 
on Jan. 20. 

W. H. HBNimu’KS, general sales engi- 
m IT of the N. J. Zinc (’o., New York, 
wa.s the speaker at a meeting of the 
N K. Paint and Varnish Production 
Club. dan. IH. He discussed the his¬ 
tory of lithopone from the inception 
of the Industry to the present-day pro¬ 
duction. He also answered a number 
of questions concerning lithopone and 
zinc oxide. 

Thomas J. Keenan, well known to* 
the jiuper industry through his long 
years of work with the Technical As¬ 
sociation of the Pulp and Paper Indus¬ 
try and as editor of Paper, has retired 
from that editorship. He will devote 
his time for the present to the coming 
Paper Industries Exposition which will 
in* held in New York during the week 
of April It. 

W. F. Lantz has been appointed 
chief ehemi.st at the plant of the Beth¬ 
lehem Steel Co., Bethlehem, Pa., to suc¬ 
ceed A. D. Shanklind, who has been 
appointed metallurgical inspector at the 
No. 1 and No. 2 mills. 


George 1). Paine, formerly of Chi¬ 
cago hut more recently with Cook & 
Sw’an, N. Y., has been transferred to 
the lattf-r company’s office at 12H N. 
Wells St., Chicago, ns mtinager. 

Donald K. Pattili.o has severed his 
connection as chemical engineer with 
the Hamersley Manufacturing (’o., of 
Garfield. N. J.. to accept a position as 
researdi chemical engineer with the 
Western Klectric (’o., of (diicago, ill. 

(). D. Street, well known for the last 
10 years as general manager of dis¬ 
tribution of the Western Electric Co., 
has been elected a vice-president of the 
McGraw-Hill (’o. He will have execu¬ 
tive charge of Klectrirnl World, Elec¬ 
trical Mf^rrhandiHitifl, Journal of Elee- 
fricitu ami WcHtern ImiaHtry, Indus- 
trial Engineer, Klectric Railicay Jour¬ 
nal and Hus Tranf^portatiou. 

\-Tr-T’ 

Obituaiy 

George Elliot Brown, vice-pre.si- 
dent, Swan & Finch Co., New York, 
refiners and dealers in oils, died sud¬ 
denly on Jan. 24 from pneumonia, after 
a brief illness at his home in Norwalk, 
Conn. He was 55 years of age. 

William I’. Waikjh, consulting engi¬ 
neer for the 11. H. Robertson (’o., Pitts¬ 
burgh, Pa., and well known through his 
development of skylights and the solu¬ 
tion of ventilation pr^iblems for many 
industrial jdants and public buildings, 
died at his home at Sewickley, Pa., 
on Jan. 15. Mr. Waugh was born in 
Hedrick, Iowa, and attended Iowa State 
College, at Ames, Iowa. During Mr. 
Waugh's association with the H. H. 
Robertson Co. his skylights were de¬ 
veloped to their present state of per¬ 
fection. Some of his most notable in¬ 
stallations are those on the Cadillac, 
Packard and Dodge Motor company 
plants in Detroit, the Indianapolis 
Union Station, and the Centennial 
Memorial Building at Springfield, III. 
During this period he also developed 
a double glazed skylight that is widely 
used on paper mills and in textile 
plants where drlppage must be con¬ 
stantly guarded against. 
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Market Conditions 


In Chemical. Metallurgical and Allied Industries 
A Survey of the Economic and Commercial Factors That InfliicnceTrade in Chemicals and Related Csmmodiries 
Prevailinj; Prices and Market Letters From Principal Industrial Centers 


Domestic Business Conditions Continue 
Almost Uniformly Favorable 

Seasonal Declines Expected in January Fail to Appear—OutliMik Is 
Particularly Bright—Chemical Prices Are Mounting, Although 
General Commodity Prices Are Relatively Stable 


J ANUARY almost always shows .some 
let-up in industrial activity after the 
lirst rush of contract makinjj and in 
ventory re-stocking*- has subsided. This 
year, however, the month has been 
characterized by weli-su.stained business 
in practically all lines, and in many in¬ 
stances there have been increases over 
the preceding!: month. The Department 
of Commerce reports that fij'ures which 
became available during the week ended 
Jan. 22. 1923, have confirmed this in¬ 
dustrial improvement. Particularly has 
the better transportation situation 
favorably affected the shipment and dis¬ 
tribution of many commodities. Retail 
.soles have been of record proportion-^ 
and current reports indicate that sales 
have been well maintaineil during Jan¬ 
uary. General jirice levels have re¬ 
mained relatively stable, although in- 
cr(*ases in some groups and decreases 


in others have tended to liring th(‘s<‘ 
groups more in line with other com 
niodities. 

Chemical prices have shown a ver.v 
shar)) rise since the first of Octoiier and 
e.specially during January was the in¬ 
crease most marked. The total gain, 
as recorded by (’licm. A* J/ef.V index 
of chemical jndees, amounted to about 
30 ])oint.s. Almost half of thi.s gain 
occurred during January, as w’ill be 
seen from Fig. 1. 

The Trend of i^roduetion 

The index of production in the basic 
industries compileil by the Federal 
Reserve Board has also been rising 
rapidly since lust August. A very 
slight recession was shown in Decimiber, 
although, on the whole, production was 
maintained at a level near the peak of 
1020 . The output of pig iron and coal 



KIO. 1—WHOLESALE PKK'KS FOR CHEMICAL. METAL- 

li:roi(:’al and allied products 



continueil to increase, hut the produc¬ 
tion in cerium irulii.stries, notably tex¬ 
tiles, has shown some declines. Con¬ 
sumption of cotton by textile mills in 
December totulefi 527,945 bales, or 
about 50,000 bales les.s than the very 
high record made in November. 

iVtroleum production in the week 
ended Jan. 27 has been estimated by 
the American IVtroleum Institute to 
have amounted to 1,755,300 bbl. This 
is the highest rate of production ever 
recorded and is an increase of 18,400 
bbl. over the preceding week. 

Copper production in December 
r(‘ached 103,845,000 Ib.. the largest for 
any month since 1920. This compares 
with 18,595,000 lb. in December, 1921. 

Current production figures in the 
heavy chemical industry are not avail- 


“Chem. & Met/’ Weif^hted 
Index of Chemical Prices 
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able, but the manufacturerB of alkali- 
report that their plants are now oper 
atinK at practically maximum capacity 
In the dye and fine chemical industnc- 
thc improvement has been less ireiieral. 
but there is, nevertheless, substantial 
evidence ot better business prospects. 

Employment in December 

The Bureau of Labor Statistics, in 


Disturbing Influences Result in Higher 
Prices in New York Chemical Market 

Transportation and European Difficulties Have a Tendency to Maintain 
Strength Throughout the List—Manufacturers Reduce Quotations 
on Citric Acid—Arsenic Continues in Scant Supply 


its reports on the volume of employment Nkw York, Feh. o, 

during December, states that growing shortage of freight 

representative establishments in 4^; ''ors has eaused a pronounced 
manufacturing industries employed I.- "^caicity of eaustie soda and soda asli 
587,708 employees, as compared wiih "ti the spot market and has also 
1,551,08(1 in November. There w'as an .sfrengthened prices along the entire 
inerease of 2.4 per eent in the number list. It is expected that the Kurojiean 
of employees and of 3 per cent in Ihf dislurlianee will continue to affect 
total payrolls. (lerinari chemical.s, and dealers in har- 

Increasea in the number of eniployee- luni ehloride, pru.ssiate of soda, barium 
in December, 1022, as compared with carlionute and sal ammoniae have not 
the number of employees ip nlenfieal shown any inclination to sell at low 
establi.shments in November, wei'* prices. 

shown in 85 of the 48 industrie.s, with .Manufacturers of citric acid reduced 
decreases in the remaining 10 industries, iiriees to the level of imported material. 
Pottery, owing to the resumption of bleaching powder has been in very 
work after the settlement of the recent ''caree supply at the works and secomt 
strike, shows the greaie.st increase. 2f).0 hands have been getting a jiremium for 

spot and prompt .shipments. Oxalic 
- -- - acid was somewhat lower among pr:)- 

TAIILK I- r.NDK.x ni'.miu:rs for vsiioVi. diKfi's. Suljihate of ammonia is (luite 


rels. Bulk material is somewhat lower 
at per Ion f.o.b. works. 

Foniialdf'liyde — Producers continue 
to quote Die. per lb. for carload lots 
f.o.b. works. Second hands were 
anxious to dispose of .stocks and quoted 
down to I hie, for 25-bbl. lots. 

Lnrfic And —Leading producers re¬ 
port a regular demand from consumers 
for the various grade.s. The 44 per 
cent light w'as .sold at 11c. per lb. in 
barrels, wdtli 22 per cent light at 5c. 
per 11). 

Nitrite of Nodo -Several lots of im¬ 
ported material were on the market at 
8 ii^()8iie. per Ih. Domestic [iroducers 
continue to quote 10(a)10Je. per lb., 
f.o.b works. The general market is 
irregular. 

Salt Cake —The demand is rather 
steady, with quotations heard around 
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MlAonllAiifoun 

121 

122 

122 

.Ml ooininodiiii^H 

140 

I5(. 

|5l. 

IJun’A (fir«t <)l nioiitlc 

nti 

155 

15) 
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150 

145 
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plants, 

, foil. 
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seasonal let-up in December, show»-<l 


decreased employment of 11.4 per eent. 

In 40 chemical work.s employing 
14,025 workers in November there was 
an increase of 0.2 per cent in numhev 
on payroll ami of 3.8 in amount of pay¬ 
roll. Twenty-eight petroleum relineries 
employed 41,903 employees in Novembe- 
and 42,()03 in December, an in Tease 
of 1.9 per cent. Wage increases, how¬ 
ever, raised the amount of their pay¬ 
rolls by fi.5 per cent. 

Wholesale Prices 

The Department of Labor wholesale 
price index showed no change in Decem¬ 
ber. remaining at 150, the same as in 
November. Slight increases in farm 
products, foods, cloth and clothing, 
chemicals and housefurnishing goods 
were offset by declines in fuels and 
metalk. Dun’s index number also 
showed no change, while Bradslreet’s 
declined I point. The retail food index- 
increased again, reaching 147. the high¬ 
est for any month of 1922. The.se index 
numbers are shown in Table I. The 
chemical, metallurgical and all com¬ 
modity Indexes are shown graphically 
on t>w,pTecedlug page (Fig. IK 


scarce due to the recent heavy shqi- 
ments to Japan. The demand for 
arsenie has again strengthened and 
resale stocks are rapidly diminishing. 
I’riees for spot goods were materially 
iiigher. Caustic jiota.sh. carbonate of 
liotash, ehlorute and permanganate of 
potash eontinue along very firm lines. 

I*rineipal Price Change.s 

Alcohol —There were no important 
»flanges during the week. The 95 per 
vvu{ methanol was quoted at $1.21@ 
81 2:! per gal. in barrels, with !f7 per 
cent at $1.23i®$1.2r). Denatured IHS 
iuoof No. I formula held around 
:iH(ai40c. per gal. in drums. 

AvHcnir —The lowest price heard for 
resale stocks ranged around loilc. per 
lb. Recent heavy arrivals have been 
(|uiekly sold. 

Hichrouufte of Soda—The <leman(l is 
running along moderately active lines 
with carload quantities quoted at Tie. 
per lb. and lesser lots at 73fq)Se. f.o.b. 
vvoi'ks. 

Itleavhinf/ Foirder —Producers re¬ 
ported a heavily sold up condition at 
the works and quote the market at 2c. 
pel lb. for large containers. Second 
hands have been getting u)) to 2ic. per 
lb. for prompt shipment goods in large 
drums and 2ile. per lb. for export pack¬ 
ages. Demand is exceptionally active. 

C'auntir Soda~The export inquiry is 
rather quiet, but prices are quite firm, 
due to the scarcity of spot goods. 
Domestic material is in very good de¬ 
mand and sales went through at 
$3.75 per 100 lb. ex-slore. Contracts 
continue at 2ic. per lb., basis 00 jrer 
eent f.o.b. works, in carload lots. 

(itrir Acid —Leading producers an¬ 
nounced a reduction to a parity with 
imported goods. Prices range around 
49c. for crystals and 50c. per lb. for 
powdered. Demand is quite steady. 

Copperas-Several transactions have 
been reported at 821,50 per ton in bar- 


$25 per ton f.o.b. works for bulk. Spot 
material is in scarce supply around 
$30 per ton. 

Soda Spot material is quite 

scurcc, due to transportation difficulties. 
Spot goods in single bags were held 
around $1.75 per 100 lb., carload lots. 
Contracts at the works were quoted 
at $1.20 per 100 Ib., ba.sis 48 per cent, 
.single hags, carload lots. 

Snlphate of Atnmoiiia—The lowest 
quotation heard for prompt .shipment 
ranged around $3.85 per 100 lb., double 
bags, f.a.s. New York. 

Coal-Tar Products 

Auilux’ 0/7—Several fair-sized sales 
were noted at lt)i@17c. per lb. in drums 
on spot. Quotations in general held 
quite firm, with producers quoting 16c. 
per lb. at the works. 

tievzcHc —Manufaeturers report a 
steady call from consumers and quote 
the 90 per eent at 27e. per gal. in tanks 
and 32c. in drums. The pure material 
is quoted at 30c. in tanks and 35c. per 
gal. in drums. Deliveries have been 
materially improved. 

Beta Naphthol —Although actual sales 
were not heavy, prices held quite steady 
at 24@25c. per lb. for technical goods. 
Sublimed material was quoted at 
55@60c. per Ib. 

Carbuzol —The general tone is some¬ 
what irregular, with producers quoting 
around 75(®80c. per lb. 

Cri'Hlyic Acid —Spot stocks have been 
practically exhausted and producers 
announced a heavily sold up condition 
at the works. Several small lots of 
95 and 97 per cent goods were offered 
annng sec ind hands up to $1.75^$1.80 
per gal. Actual .sales were small, due 
to the scarcity of supplies. 

Spot material is quite scarce 
and dealers are not Anxious to dispose 
of any material under 35c. per lb. Im- 
Dorted good were quoted at 40c. per 
lb. for shipment. 
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CHEMICAL AND METALLURGICAL BNGINEERING 


Better Volume of Busiuei^s 
in Chicago District 

Revival of ConKumine Interest Noted a-s 

Imported Chemicals Are Advanced 

ClIiCAOO, Ill., Feb. 1, 192.'i. 

Businc.ss in industrial chemicals con¬ 
tinued good in this district and all 
factors reported a satisfactory volume. 
■N’o great increase was to be noted, but 
business was steady, with most of it 
from con.sumers who were buying for 
their immediate or near future re¬ 
quirements. Price.s held firm with only 
a few advances noted and these were 
mainly on imported items. The .situa¬ 
tion abroad is bad for the importer, as 
he has no assurance that his prc.scnt 
.slock.s can be replaced. 

Principal Price Changes 

Cauatic soda continued to move well m 
consuming channels, but the spot move¬ 
ment was not good. Ground 76 per cent 
.soda was quoted on .spot in ton lots at 
$ 1.20 per 100 Ib. and the solid in sim¬ 
ilar quantities at $3.50. Caaitlic pnitiali 
was very firm following the recent ad¬ 
vance, and 8c. per lb. for the 88-92 per 
cent material was the best offer noted. 
Soda ask moved well and was un¬ 
changed at $2.25 per 100 Ih. for mate¬ 
rial in cooperage. 

Potash alum was in good demand and 
only moderate lots were available for 
spot delivery. The iron-free lump was 
quoted at 4i@5c. lier lb. and the pow¬ 
der at 5i@6c. Small sales of ammo- 
iiiiini carhomlc were reported with 9c. 
per lb. the best price named. Ammo- 
iiiatn chloridr was firm with a good 
demand reported. The white granular 
material was quoted at 8@8Jc. per lb., 
with slightly better figures named on 
material for shipment from the Fast. 
Huriiim emnpmmds were steady and 
unchanged in price. Barium chtm idt 
was offered in small quantities at $110 
per ton and the carbonate at .$90. 
White arsenic showed no aign.s of 
breaking and the small lots available 
on .spot were held at ]7c. per lb. Blue 
I'itriul was firmer due to the .strength 
of the metal, but it was still pos.sible 
to purchase material at 6c. per lb. in 
less than carload lota. Carbon hisul- 
tihide was unchanged in price with 
sma'l lots offered for spot delivery at 
7Jc. per lb. Carbon tetrachloride wa.s 
firm and spot, material was held at 
101 (3)] Ic. per lb. Formaldehyde wa.s 
quiet, but the price held firm at 17c, 
per lb. in single-barrel lots. Consum- 
er.s apparently took on heavy supplie.s 
when the price was low and will not 
be in the market again for some time. 
Furfural was unchanged at 25c. per lb. 
in thousand-pound lots. Glycerine was 
quite firm and 18ic. per lb, for c.p. 
material in drums was the inside. 

The price on phosphoric anhydride 
was reduced to 38c. per lb. in case lots 
of I-Ib. tins. Potassium bichromate 
was firm and was reported as moving 
well at 12i®18c. per lb. Sodium bi¬ 
chromate was also in good demand and 
was firm at 8i@9c. per lb. Potassium 
cyanide was 'slow and the price was 


unchanged at 55c, per Ib. in ."(ingle- 
case lots. Yellow prussittte of potash 
was offered in small or moderate lots 
at 40c. per lb. One small lot of the 
red pnissiate was offered at 85c., but 
no quantity was available below 90c. 

Linseed Oil and Turpentine 

Boiled liitsecd oil was quoted higher 
at 98c. per gal. in single-drum lots at 
the clo.se of today's market. The ma¬ 
terial continued to move very slowly to 
the consuming trade aiifi only small 
tran.sactions were reported. 

Turpentine wa.s lower today and pure 
gum .spirits were quoted in single-drum 
lots at $1.50 per gal. Like boiled oil, 
turpentine was in very iioor demand 
and only very small (pianlitics were 
moving. 

Steel MiUh to Operate at 
PhyBical Limits 

Recent Buying Has Given Momentum 
to Carry Industry Alon^ Even 
in a Quiet Market 

Pittsburgh, Feb. 2, 

While there ia still a very fair 
of activity in linished .steel products 
in point of tonnage turnover in the 
open market, the curious buyiiiK move¬ 
ment of the past 2 months may be said 
to be over. In each of these months 
the independent steel producers as a 
whole sold much more steel than they 
shipped. 

Practically all the mills are now well 
sold for the remainder of the present 
quarter, and .some are oversold, while 
in no important product has the Steel 
Gorporation much unsidd tonnaf^e for 
the half year. Many independents have 
a Kood backlog' of business for second 
(juarter. At the bcjfinning’ of De¬ 
cember, on the contrary, some mills did 
not have enouj'h business to carry them 
through the month. 

The plain outlook now is that the 
steel mills will operate substantially 
at the physical limit to about July 1. 
The physical limit will probably he 
made by labor supply rather than any 
other factor. The mills have had an 
active market for 2 months and have 
acquired what is sometimes called 
“momentum” to carry them along for 
several month.s during a relatively 
quiet market. This is not, however, 
a momentum that gradually yields to 
a decelerating influence. Rather it in¬ 
dicates a continuance of the pace of 
production. That is, if a mill is sold 
up fully for 2 months and enters busi¬ 
ness during 5 months at three-fifths 
of its current shipments, it rounds out 
the tT months with its order book 
liquidated. 

Price Advances 

The old 2c. price on merchant steel 
bars may now' be said to have disap¬ 
peared entirely. It remains in the reck¬ 
oning only in that the Steel Corporation 
does not seem to have made an “offl- 
ciaT’ advance, though it has sold some 
tonnage at 2.10c. and would not promise 
an early delivery at 2c. if it sold at that 
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price at ail. Shapes and plates had 
previously advance<i from 2c. to 2.l0c., 
as already reported. News has leaked 
out that about Jan. 10 the American 
Steel & Wii'e C'o. ad vH?tced its price 
on plain wire from 2 400. to 2.55c. The 
comjiany has not advaneetj nails from 
it.s $2.70 level. Its prices are not 
readily ascertained, as it is net usu¬ 
ally a seller, having a large order book. 
Early in January independents had ad¬ 
vanced plain wire to 2.550. and nails 
to $2.80. Tliey are making sales at 
the prices without difficulty. 

Advances in manufactured steel 
produet.s rontinue, reflecting higher 
coats of hot-rolled material. Chain ad¬ 
vanced $5 a ton 1 ‘arly in January. In 
the past week eold-linished steel bars 
and ground shafting have advanced $3 
a ton, to 2.(>5e. ami 3.05o, respectively, 
while spflics are up $.'{ a Ion on stand¬ 
ard size, to 2.!iOo., and small spikes 
and boat and barge spikes are up $5 
a ton, to .‘J.SOc. Rivet.s, instead of ad¬ 
vancing, are .still reported a trifle weak 
on the old price of dc 

The predicted advance in sheets by 
independents ha.s not occurred, but the 
market is lined u]i fur an advance, with 
several mills out of the market, being 
fully sold for the quarter. Blue 
annealed is going more frequently at • 
an advance. The market is 2.r)0@)2.60c. 
on blue annealed, 3.floe, on black, 4.36c. 
on galvanized and 4.70(^6c. on auto¬ 
mobile .sheet.s. 

Coke and Dig Iron 

The recent settlement of coal wage 
matters for another year may have 
been an inttucnce in the decrease in 
tonnage Cumover in steel products. It 
ha.s not yet had much discernible in¬ 
fluence in the matter of coal and coke 
prices, probably because transportation 
has been poorer in some districts, 
Tiotably the Pittsburgh district, than in 
December. Steam coal is off a trifle 
in both Pittsburgh and ConnelUville 
markets, hut is well above the low 
points seen about the beginning of De¬ 
cember. Connellsville furnace coke htfs 
not declined at all, being $8@|8.25 for 
spot or prompt. In other words, the 
liquidation in coke prices is .still to 
come, but this may be deferred 2 or 
3 weeks, on account of the continuance 
of good demand for coke for heating 
purposes. Buyers of pig iron evidently 
expect much lower coke price® and 
count on the decline having some in¬ 
fluence on pig iron prices, for there 
is no forward buying to speak of, and 
the markets in practically all districts 
are dull. 

Sales of 2U,000 to 26,000 tons of Nova 
Scotia basic pig iron, high in phosphorui 
and low in manganese, have been made 
to Eastern steel works at several dol¬ 
lars a ton below the market f8r local 
iron and this will probably have an 
influence on the Eastern pig iron mar¬ 
ket. The Pittsburgh valley market has 
continued quiet, with prices not 
quotably changed, i t $27,50 for bes- 
semer, $25^526 for basic and |27@$28 
for foundry f.o.b. valley furnaces, 
freight to Pittsburgh being '' 
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Current Prices in the New York Market 

FOR CHEMICALS, OILS AND ALLIED PRODUCTS 

Althoufrit these prices are for the spot market in New York City, a special effort haa been made to report the American 
quotations whenever availai)le. In many instances these are for material f.o.b. works or on a contract basis 
and these prices are so desiKnatod, Quotnlions on imported and re.sal<‘ slocks are reported when of sufficient importance 
to nave a material effect on the market. Prices quoted in these colunin.s apply to larjje quantities in original packages. 




lb 


II - 

D| 

lb 


05 - 

05i 

oil) 

1 

00 - 

1 10 

lb 


04i 

05 

Ib 


06 

Of,} 

(on 

17 

on 

18 00 

lb 


12 

13 

lb 


08 - 

09 

lb 

1 

50 

1 60 

ton 

9 

00 

10 00 

ton 

12 

00 

14 , on 

t<in 

14 

50 

15 00 

ton 

l‘i 

0(1 

20 00 

Ib 


(.5 - 

.70 

Ib 


4(1 - 

.45 

Ib 


50'. 

3! 

Ib 


D 

32 

II. 



32 

II. 

1 

(10 - 

1 20 

gol 


IR 

23 

gal 

) 

4 

75 

4 95 

gill 


38 - 

40 

11 ). 


nij-- 

03} 

lb 


03}- 

oi; 


General Chemicals 

Ar*lioftnhv<lruh>, 8 S%,flruiiiii lb $0 V 

Areiune. driiiiiN jh 21 

Aold.ftcclir, 28';. bbl. lOOlh 12' 

AooUc. 56';, bbl , .. 100 jb h 5f 

fllaciiil, 9Vl‘’r, oarboya. lOOib 12 or 
Httrir. orvafiilB, bbl... . Ib, I) 

Horic. e'>wdBr. bbl. .. . lb. II 

Citrir.keiM . jb. 4 <; 

F<»ri!iir., 85"^,. ji). Id 

Oallir, ti‘nb. jb 41 

Hydniohloric, IS^tanka. 100 lb . 8 ( 
HydroHuonc. 52*^/;,. ourboys lb * , 12 
Laofio, 44‘". teon . light, 
hW lb 11 

22'’;, Ieoh , light, bbl lb 01 

MurinHo. 20* tanka. 100 ll> I 0(1 
Nitnc, 56'\ fnrhnvB,. lb 04 

Nitnr, 42 ', cftrboyg . . jb 06 

Olpiini, 20 '',, tanka .,. t(>ii 17 00 

llxulir, oryatala, bbl. 1 b 12 

Phiwphwno, SO':; oarhi>ya ib 08 

Fvrtnallir, rpniildinirrl jj, I 

Hiilphuric. 60", fiiiikn t-m 9 00 

Hiilpluinr. 60", ilniiiiH tun 12 00 

Sulplinrir, 66", fitnVn f.m |4 lO 

Hnlpliurir, 66 " flniniB tnn l‘i 00 

Taiiriift, U S 1‘, bbl |h t.-i 

Tniuiio, troll . bbl lb 4(1 

Tiirliirio. imp uryn. bbl !(> 50 

Tarfiirio. imp . p»\vil , bill Ib 5 1 

I'arfiiric, domonlir. bbt jl) 
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calcined, ciisk.s 
(‘olnsMuiii rliloriiic, powd. 
I'lifa'-siiiiii cvannlc, (Iriiins. 
I'olas,>> 111/11 hydromde (ciinstii 
potii.sid ilriinis I 

I’ofris- mill I'ulnlc, rases , 
I'otiissiiim nitrate, bbl 
Fotassuirn perm 11 ng a n n t e 
ilnim.s 

Potfissiiiiu prussiatr, red 
Disks 

I’olassiiiin prusNiiitf, yellow 
j casks 

! Salammoniac, white, gran 
/■asks, imported 
Sul/mmiruiriir, white, gran , 
b'i|., domestic . 

Cray, griiii , caslcs 
S'dsoda.bbl ]l 

•■■^all cake fbillkl . 


lb 

JO 

15;- 

|0 

16‘ 

Sulphur, rnll, bbl 

100 Ib, 

*7 

15 - 

net iDii 

16 

UU ' 

1/ 

DO 

Pfilr -ini|)''r(e'l, bag). 

Ion 

30 

00 - 

net (m. 

30 

00 - 

32 

00 

Talc—ilumestK' puwd , b. 

gS. t'.tl 

18 

00 - 

gill 

3 

55 - 

4 

05 

I'm bichi()ri<l<', bbl 

. II) 


II - 

gal. 

2 

30 - 

2 

40 

'f'in oxide, bbl. 

11). 


45 - 

lOOFb. 

1 

20 - 

1 

40 

/bnocarbonute, bagK 

Ib. 


14 - 

100 lb. 

1 

00 - 

1 

25 

Zinc chloride, gran, l)bl 

lb 


07 - 

11) 


18^- 


19 

Zmo cvanule, drums 

II. 


42 - 

Ib 


17 - 


I7i 

Zinc n)iidi>, X\, bbl 

Ib 


07^- 

111 

4 

50 

4 

60 

Ziuc sulphate, bbl , 

100 Ib. 

2 

75 - 


Coal-Tar Products 


liagH, cnntrarl, f o h 
wks ,. 


tract, basis 48';, |I}(I lb 

Sixla onIi. (letLse, in bags. 

resale 100 Ib 

S*)dn, CHustic, 76';, solid, 
drums.iug 100 lb 

Soda, cimstic, 7h' ,. Boli<l. 

drums,e.intn.'t 100 II) 

.Modn, ciiu.stir, basis 60',, 
wks . ci.utra/'i KiOlh 

Siulii, caustio, ground nml 

flake, coiifracts 100 lb 

•''odtt, cimslic, ground end 

flake, resale 100 Ih 

t^odium Heetate, wnrk.s, buys lli 
•''"duua biearbniiafp, bbl 100 11 ) 
^^odium birliramiit/', casks lb 
S'»diumbiHuh>hiitc initercakiO ti.n 
•“'odiam bumlplnte, powd , 
.USr.bbl . Ill 

■'Sodium chlorate, kegs... lb 
Sodium chloride long ton 

Sodium cyanide, canes .. . lb. 
Sixlium fluoride, bbl Il> 

Sodium liypoeulphifp, bbl , . jb 
Sodium nitrite, casks jii. 

Sodium peroxide, powd .oiist-e II' 
Sodium phosphate, dthnsic, 

.bbl .. .... lb 

Sodium pra-ainto. yel. drums lb 
Smiiumsilicale (40'’.dnimai 100lb 
Sodium silicato (60®, drumsi 100lb. 
Sodium sulphide, fused, hO* 

62% drums lb. 

Sodium sulphite, orys., bbl,.., lb. 
Stroniiumnitrate.ponwl .bbl. Ib. 
Sulphur oKlnride* ycl drums lb, 
Sulphur, crude ton 

SuIphurdioxide.Hquid.oyl... lb. 
Sulphur, flour. bW.100 !b. 


Ib 

09* 

10 

Ib 

12 


1). 

Di 


II. 

13 • 

14' 

.! II. 

1 3 

IM 

11. 

21 - 

22 

j.er f II 

It) 80 

17 no 

2801b 

3 63 

3 65 

II. 

O'-'l 

10 

lb 

06; 

07 

gs 11. 

07 

07 ; 

gnl 

1 23 • 

1 25 

gnl 

1 25 

1 27 

11. 

10 - 

10} 

lb 

11 - 

ir. 


60 

75 

lb 

35 

40 

II) 

30 

35 

IS lb 

09 ; 

10 

ib 

17 - 

23 

II. 

06 - 

06} 

lb 

07' ■ 

06 

Ib 

c 

.47 - 

HO 

001b 

7 25 - 

7 50 

II) 

3 6(1 - 

3.70 

Ib 

ot.;- 

07 

lb 

1. 

11. 

I/'. 

18 

R5 

90 

lb 

3R 

39 

Ib 

()(.' 

06} 

lb 

R 

08} 

11. 

(IHl 

or; 

00 II. 

I ,»o 

1 40 

ton 

25 00 

27 no 

bo Ui 

1 60 

1 67 

00 M. 

1 20 

1 30 

bo Ib 

1 75 - 

1 80 

DO 11. 

1 17{ 

1 20 

(10 II) 

1 85 - 

1 90 

boil) 

3 45 

3 70 


I AIpha-naiihthoI. crude, bbl II) 

Alpha-iiaphih«l,ref.,bol. . lb 

AIphA'niiphihvlunane, bbl... Ib 

3 Anilin<> oil, drums . lb 

Aniline suits, bbl ... lli 

j Atifliriiri-iii-, 80',, drums it). 
A n t li r u c e n c, 80',, imp , 

dnitriN, duty niu/l lb. 

Antbrauuinone, 25'',, paste, 
dninis lb 

Benzaldehyde IPS P , carboys lb. 

1 Benaene, pure, water-white, 

tanks anil druiuN gnl. 

Hensenc, 90',, tanks & drums niil. 
1 IW'Uaene, Ob'druniK, resale . pai. 
I3eniidmc base, bbl lli. 

Moiisidme sulphate, bb! Ib 

Ilenxoir, and, F S P .kc tfs lb 

Henzniiieofsoda.r S P .bid lb. 

Benzyl ehlorule, 95-97',, ref, 
nrums . lb. 

Benzyl cldonde. treli , drums Ib, 

Beta-imphthol, subl . blil lb. 

Hpta-na[)hihfil, (eeh ,bbl lb, 

llcta-niiphthylaniine, teeh !ti. 

('arbazol, bbi 11 , 

CrcRol, r S J’ drums lb 

Orf Im-eresnl. drum" II* 

Cresvlic acid, 97',, r<s:ile. 
drums p,al 

95-97':,. ilrunis, resale. nal 

Diohlorbenzene. drums II, 

Dietbylumlmr, druina lb 

Dimethylaiitlme, drums lb 

Dinit robenEenc, bbl lb 

Dinitroclorlirnzeiie, bbl jli 

Dinitronaphilmiene, bbl lit 

Dlnitrnpbenol. bbl [b 

Djiutro(olueiH‘, bbl Ib 

Dip oil, 25'’;. drums gal. 

Dlphenvlnniiiie. bill . lli 

Il-aeid, l)i)l il) 

.\lctn-plienvieiiedimiiino. bbl. ili 
Mielders ketom-, bbl 11 ) 

.Monoelilorbenrenr, dnitiiH .. li) 
Munuetbvliiniline, drums 11), 
Naplilliiilene, nruslu ti. lild ,. . jl,. 
.Nuphthalone, flake, libl lb 

Maplithaieiie, halls, bid lb 

-Vapbtliioniit*- of soda, bbl U* 
Napblliiouio and. rrude, bbl, ib 
Nitrobenrene, drums !b 

Nitro-naphthalene. bbl ... lb. 
Nitro't/diiene, drums .... )b 
V-W acid, bbl ih, 

(trtho-amidophetiol, kegs . il) 

(Irtho-diciilorbcnzcne, drums ib 
Ortho-mtroplienol. bbl lb. 

Ortho-nitrotrdiietie, drums . ib. 

()rtho-foluidinc, bid . lb 

Para-amidophenol, base, kegs U) 
I'ara-arnidophonol. Iin. kegs lb. 
Parfl-dichlorbentciic, bb! ili. 

I’aranifrumline, bbl ib. 

Para-nitrotnliienr, bb! li) 

Para-phenylenpdiamtnn, bbl 11 ) 
Para-ioluia’ne, hbl jb 

Phth.ilic anbydriilc. bbl lb 

Phenol, U P r , drums jb. 

Picric acid, bbl jb 

Pyridine, doin . drums . ... gal. 

Pyridine, imp,, drums.,. gal. 

Heaoreinol, tech., kegs lb 

Uesoirinol, pure. kegs. .. lb. 

U-aalt.bbl. , Hi 

Hulievlie acid, tech , bbl jb 

■^alirylin arid, T'S P , bbl , , ib 
Solvent naphtha, watcr- 
white, druina gal. 

Crude, drums,, giii. 

Sulphanilic acid, prude, hbl.... lb. 

Thiocorbanilidc, kegs, jb. 

Toluidine, k<^ . ib. 

Toluidine. mixed, kegs. ib 

Toluene, tank cars.; gal. 

Toluene, drums . . nl. 

Xylidlnea drums . R). 

Xylene, pure, drums. gal. 

Xylene, eom., drums. gai. 

Xyf«iM,eon).,ta^. gal. 


$0 65 - JO 95 
I 05 - 1 10 

28 - 30 

,161- 17 

.24- 25 

75 - I 00 


lb. 

57 - 

.65 

11 ). 

25 - 

.27 

Ib. 

20 - 

.23 

lb. 

55 - 

60 

Ib. 

25 - 

26 

!b. 

1 00 - 

1 25 

lb 

75 - 

.90 

lb 

.26 - 

.28 

lb 

.24 - 

.26 

gal 

1.75 - 

1 85 

gnl 

1 75 - 

1 85 

III 

07 - 

.09 

Ib 

50 - 

.60 

lb 

40 - 

.41 

lb 

20 - 

.22 

11 . 

22 - 

.23 

Ii> 

30 - 

.32 

Ib 

35 - 

.40 

Ib 

22 

.24 

gal. 

25 - 

.30 

lb 

54 - 

.56 

lb 

.75 - 

60 

11 . 

95 - 

1.00 

11 ) 

3 25 - 

3 75 

II) 

08 - 

10 

11 ). 

95 - 

1 10 

lb. 

051- 

06 

Ib 

.06 - 

.06} 

lb 

07 - 

.07} 

Ib 

.58 - 

65 

lb 

.60 - 

.65 

lb 

. 10 - 

. 12 

lb. 

.30 - 

.35 

lb 

.15 - 

.17 

lb. 

1.15 - 

1.20 

11) 

2.30 - 

2.35 

Ib 

17 - 

.20 

lb. 

.90 - 

.92 

lb. 

. 121 - 

.14 

lb 

14 - 

.16 

U) 

1,25 - 

1.30 

Ib. 

1.30 - 

1.35 

Ib. 

. 17 

.20 

lb. 

.73 - 

.75 

lb 

.55 - 

.65 

11) 

1 50 - 

1.55 

lb 

.85 - 

.90 

lb 

35 - 

.38 

lb. 

35 - 

.37 

lb 

.20 - 

.22 

gal. 

imminul 

gal. 

lb 

3 00 - 

3.10 

1 50 - 

1.55 

lb. 

2 00 - 

2.10 

lb 

55 - 

.60 

lb 

40 - 

.42 

lb 

45 - 

.47 

gal. 

,37 - 

.40 

fb'- 

22 - 

.24 

20 - 

.22 

lb. 

35 - 

38 


























February 7, 1923 

Naval Stor«B 

R(«inB>r}.bbl. 

Ro6inE-I,bbl. 

Kuain K-N, bbl. .. 
Hf*inW.G.-W.W.,bbl. 

Wi)()dri«m,bbl., . 

Tiirpontme, epirita of, bbl 
Wood, Btcaiu diit., bbl. 

Wood.doHl dial., bbl 
Pine tar pitch, bbl 
J’nr. kiln burned, bbl. ... 

Heturt tar, bbl . 

Jloflin oil, first nin, bbl , 

Rosin oil, second run. bbl, . gal 
Rosin oil, third run, bbl gnl 

Pine oil, atesmdist giil, 

Pine oil, purr, deal dist. ,, . gal 
f’ine tor oil.ref . , gal. 

I'lne tar oil, crude, tanks 
f.o.b .lacksriTiville, Fla gal 

I’lne tar oil, double ref., bbl, gul. 

Pine tar, ref, tliin, bbl,. gal 

Pinowood oreoaolo, ref. hl>) gal 

Vegetable Oils 
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28011) 

•5 75 - 

280 1b. 

5 90 - 

280Ib. 

6 10 - 

2B0lb 

7 75 - 

260 lb 

6 25 

RUI. 

1.43 - 

Kill 

1.35 - 

Rill. 

1.25 - 

20011) 


500 1b, 


50(Jlb 


gal 

43 - 


$t) M 
8 2 ', 


i 4) 


6 00 
12 00 
It 00 


47 

.53 • 


90 

85 

46 

35 

75 

25 

52 


roefc, f.o b. imnw, 

Honda pebble. 68-7^.;, to,, $3 50 - |4 00 

Tennessee, 78-8(r^ . u,n 7 00 - 8 00 

otassimn miiriato. 80'';., bags tun 35 55 - 38 25 

I otaMiumauIphate, bags . u„ii I 00 - 

Crude Rubber 

Piira-—TIprivor fine It, 

Upriver coarse lb 

Upnvereaurboball lb 

I Ulitaftoii—firwt ialcx crepe Ib 

Ribbixl aaioketl sIk cih lb 35 I 

Drown crope. tlun. 
clwn II, II 

AmberorepoNo. I.. ib <| 


$0 34t 

2N.! . 

29| 


0 35 
28 
30 
35: 
35: 

32 

32 


lO.M- M.W 

6,00 - . 

3 50 - 4,00 


Ciistoroil.No. 3, hhl 
Castor oU, AA.hld. 
Chiiuiwood nil, bbl 
Coconut nil, Oylnu. bbl , 
Cornnul oil.('nr}iiii,bbi 
Corti r>il, crude, bid 
CottniiBoed oil. crude (f o.b 
mill), tanks.... 

Summer yoUmn, bbl.. 
WinicT yellow, bbl 
I.in.seKl nil, rsw, car lots. bid. 
Raw, tank oiirs (doni ). 
Rolled, 5*bbl Infs tdnm ) 

< Rive oil, denatured, bbl. 

Palm, Lagos, casks. 

Palm kernel, bid... 

Peanut nil, crude, tanks (milh 
Peaiiut lid, refined, bbl 
Rapiisi ed oil, refined, bid . 
Rapeseed oil, blown, bbl , 
Soya bean(Mancliiirian), bbl 
Tank, f.o.b. I*acifir r< mst 


Ib. 

lb 

gul 

Rid. 

Rid 

RhI. 

Ill 

lb, 

Ih. 

lb. 


I I2i 

.09 

.09 

II, 

09]- 

Ilk 

92 
87 - 
06 - 
Mo¬ 
ds - 
08; - 
I3j- 
16 - 


) 121 

13 

!7l 

<1; 

Id 

111 


10 

121 

93 

88 

97 

I 15 
I)8J 
1)9 

n; 

lf>l 


ton M50 00 -J550 00 


Fish Oils 


gill. 

85 - 

86' 

khI. 

90 - 

9) 

11). 



11) 

. 10 -. 


'ils 

Ral. 

10.60 - 


gal. 

.64 - 

65 

gal- 

.68 - 

69 

lb 

.06 - 

06! 


.\fenliiidcn. light prf!B^(■(l, bbl 
Wlniebleiiidioa, bbl 
Mlnwii.bbl 

Whale No. I crude, tanks, 
coast 

Dye & Tanning Materials 

’bvi.<lu’i.bag8. 

Fustic.Sticks . 

Fustic, cliijis, bags. 

LogWootl,Blinks ... . 

T-ngwf»od, chips, hags.. 

Siumic, leaves, Sicily, hags. 

Siiiime, rroiuid, bftgH , . 

Hun I Ike. iluiiiest 1C, bags. 

Tariioca flour, bags. 

EXTRAC 

3rchil. cono ,bbl. Hi $0 17 Jd 18 

riiesfiitif, 25'tannin, tank, s lb 02 - 03 

Divi-divi, 25','. tunnin, bbl II) 04 05 

Funtic, ervsijils, bbl lli 20 22 

Fustic, li.|iijil, 42"', hill III 08- 0'' 

Gambler.by , 25' , tannin,hbl, lb. 08- O'l 

H(?inalitie rrys., bbl. lb. .14- 18 

Hcndock. 25'!; fannm.bl)! lb .04- 05 

Hypernic.finlid.dniins lb 24 - 26 

Hypeniic, liquid. 5 r. 1)1)1. lb. 14- 17 

Logwood, crys., bbl.lb |9 _ 20 

Logwookl, liq., 51'', bbl... II) 09- Id 

Qucbnichk), solid, 65''; tannin, 

^ bid . lb. .04]- 05 

Sumac,dom., 51®,bbl. Ib. .Odj- 07 


ton 
ton 

ton 

ton 
ton 
ton 

CTS 
ll> $0 17 


J38 00 -$39 00 
30 00 - 35 (10 
04 - 
28 00 - 
021 - 
65 00 - 
55 00 - 
35 00 - 
03} 


05 
30 00 
03: 

60 00 

05 


Waxes 

Rovberry.bbl, ,. . 

Heeawnx, refined, dark, bags 
Reeswux, refined, light. bugs 
RwHwax, pure white, coses. 
Candellda. I<«gs . 

Carnaulia, Nf). I, bag#. . 

No. 2, North Country, blurs 


Monian, crude, bugs. 

ParalTuie, crude, match, I05» 

llOm.p. 

Crinli', scale 124-126 m.p., 
bttgi* ... 

Pcf., I IB-I20m p.,bHgB.. 

Ret., l25m.p.,bHg8 .... 

Dsf. 128-130 m.p , bags.... 

Ref., I33-I35ni p .bags. 

^ Ref., I35-I37ln p.,bags. . 

Hf enrm ncul, agle nrewied, bags 

l)oublepre8w»a. bugs. 

Triple pressed, bags ... . 

Fertilizers 

Ammonium eulpnate, hulk, 

f.o.b. works. 100 lb. 

P.a.a. doublebags.,. . 10011) 

'ood, dried, bulk..., , .. unit 

Rone, raw, Sand 50^groun*l.. ton 
I'tahscrap.dom.,dried, wks.. unit 
Nitrate of soda, ba^... 100 Ib. 

Taiika^ high grade, f.o.b. 
Chicago..unit 


11) 

02 - 

II) 

04 

11) 

20 

Ib 

08 - 

lb. 

08 - 

Ib. 

. 14 - 

Ib 

.04 - 

Ib 

24 - 

11). 

14 - 

lb 

19 _ 

11) 

09 - 

lb. 

.04}- 

Ib. 

S 

.061- 

11) 

$0 28 

Ii>. 

30 - 

lb 

.34 - 

Ib 

.40 - 

lb. 

.34 - 

lb. 

.38 - 

11). 

.231- 

lb. 

.171- 

lb. 

.15 - 

lb. 

.03}- 

lb. 

.04 - 

Ih. 

.02% 

11). 

.031- 

II). 

.03}- 

lb. 

.04 - 

lb, 

.04% 

Ib. 

.05 - 

lb. 

.10 - 

lb. 

.10% 

Ih. 

.11 - 


$3.20 
3.85 
4 60 
30.00 
5.00 
2.60 


$0 30 
32 
35 

41 

.3.5 
.50 
.24 
. 18 

151 

04 

04; 

02 ? 
.03| 
.03’ 
.04] 
.04} 
,05| 
, 10^ 
..01 


. 13 25 
• 3.95 


35.00 

5,10 

2.C5 


4.70- 4.80 


Miscellaneous Materials 

Asbestos, crude No. (, 

f.o b.,Ouubec.. sh -1 
vVsbcfltia, anmgle, f o.b., 

t2>i'*bec .. eh, ton 
uibestog, oeuicnt, f.o.b-, 

Quebec . sb ton 

RaryteH.gnl .white,f.o.b. 

tiidls.bld, net ton 

13aryie.s, grd., off-color, 

f " b. India bulk.. nel to 

Raryie.s, floated, fob 

Hi Louia.bbl.,. nettop 

13 a r y t CB, crude fob 

nimes.biilk net ton 

CaMin, bill ,tuoh... Ib 

China clay (kaolin) erude, 

f.n b. Oa. net (on 

Wa,died, f o.b. C3a. . lief (on 

I’owd ,f,o b Gu. nel ton 

(rude f.o bVa . net ton 

('•round, f o b. Va, net ton 

Imp.,lump. bulk. . net ton 

Iinp,,pnwd net ton 

I'eldspar. No, I pottery longtr)n 
Ni< 2pottery . longton 

N" If-oap . . long full 

No. I Canadian, f.o b 
mill long ton 

(■ruphite, Cevlon, lump, lir-t 
^ qiialitv, bbl 11, 

(’e\ Ion, cl)lp, 1)1)1, II,. 

High grade amorphous 
[ , crude ton 

'('Um arable, umber, s .ris, 

; , bnan .. 1), 

' iiim tnigncanth, sorts, hags ll> 

, N’o I, bags . 11) 

KiC'elgidir, f o.b. Cal. , loii 

^ I'ob N Y. ton 

M.'igmwitc, crude, f o ii f'nl ton 

I'lliriicrHfone, imp , casks lb 

I>onj , lump, bbl lb 

l)oiii .ground, bbl ib 

.'^h' il'ie, orange tine, l)agN lb 

t haiigesapertine, bags lb 

A (■ garnet, bags . ib. 

T N.lmgs , ib 

Hibe.'i, glass sand, f o b. Iml ton 

Hdieii,sand blast, f o b Iml fun 

Hihca, iimnrphouB, 25()-iiiesii. 

f.o b III (on 

Silica, bjilg. e imi, f o b Pa ion 

Soapstone, c ,arse, f o.b. \r , 

hag.« t<in 

Tale, 200 mesh, fo.b., \'f , 
iiags loll 

Fair, 200 mesh, f.o.b Cla, 

bags ton 

Tide, 200 mesh, fo.b. Los 
Angek’N.huRs. ion 

Refractories 

Rauxitc brick, 56',,', Aiijt'a, fob 
Pitisbnrgh 

('hrome bnck, fob ICasi ern nhip- 
pmg points . 

('hrome cement, 4(P5(1'I ( 

40-45'^ < rj()j, Backs, f.o.b 
]5u.si(‘rn shiiipinc points 
I'lreolav linck, Isi, tjuality, 9-iii. 
shapes, f o.b Kv wka... 

2nd tjualUy, 9-in. shapes, f o I) 
wkH. 

.Magnesiio brick, 9-in stniiglit 
(fob. wks) 

9-iti arches, wedgMand kevs. 

SerupH ntulsplitB,.. 

Sdjea brick, 9-in Bizes, f o b 
(-'hicngodist riel 

Silica I'nek, 9-in. sires, fob. 

Rimiingnam distriei 
F o.b. Mt. Union, Pa . , , . 

Silicon carbide rEfract l)rick, 9-in 

Ferro-Alloys 

FerTotitaniulii, 1^08^ 
f II b. Niagara Falls. 

N von 

Ferroohrt)miiim, per !b. of 
('r, 6-8%C . lb. 

4-6'pU lb. 

I'erromauganeftCj 78-82','; 

Mil, Aihuitio acabd. 

dijiypuid .gr. ton 105.00 

Spiegeleisen, 19.2l%Mn.. gr ton 35 00 

FcrromoIylKlenuiii, 50-60^ 

Mo,ptflb.Mo«.Ib. 1.90-^ 2.15 

I'mto iFc' n. HklSCc . gr ton 58.00 - 40 00 

5in. pp.lon 80.00 - 85.00 

75^;.gr.ton 150.00 - 160.00 


60 00 - 

60 00 

15 00 - 

17 00 

16 00 - 

20 00 

13 00 - 

21 on 

24 00 - 

26 00 

8 50 - 

9 00 

11 - 

12 

7 on - 

9 00 

8 00 - 

9 00 

n 00 . 

20 00 

8 00 - 

12 00 

n 00 - 

20 00 

15 00 - 

20 00 

43 (10 - 

50 on 

1 6 no 

7 00 

1 5 Of) - 

5 50 

1 7 00 - 

7 50 

25 00 

27 00 

06 - 

.061 

05 - 

(I5j 

35 00 - 

30 00 

15 

16 

5(1 - 

60 

1 75 - 

I 80 

40 00 

42 00 

50 00 - 

55 00 

14 00 - 

15 00 

03 - 

05! 

05 

051 

Ob - 

07 

84 - 

85 

86 - 

87 

81 - 

82 

82 - 

83 

2 00 - 

2 50 

2 50 

5 00 

17 00 - 

17 50 

2 00 - 

2 75 

7 00 

8 on 

6 50 - 

9 00 

7 00 - 

9 1)0 

16 00 - 

s 

20 00 

ton 

$45-50 

ton 

50-52 

ton 

23-27 

Ion 

23,00 

1,000 

40-46 

1,000 

36-41 

ton 

65 68 

toll 

80 85 

t< n 

85 

1,000 

48-50 

1,000 

48 50 

i.oon 

42 44 

1,000 1. 

9 

ion 00 

200 00 -$225 00 


II' 

. 12 - 


107 50 
37 00 


herrolunfflten, 7W0%, 
per lb, of W.. lb 

Ferro-urunium, 35.50“'^ of 
UperlbofU Ib. 

FeiTt)vanadiunj. 30-40'', 
pcrlb. ufV ‘lb 

Ores and Semi-finished Products 

Rauiiie, dom cruslud, ^ 

dried, f o b, shipiilng 
p'liutn 

Chrome ore, ('alif concei 
trail’s, 50', iiiin (YiOj 
C I f, Atlantic seiiho,\p»i 
Cnke. fdrv , f o h ovelis 
C|•i^r'. furnace, f o b ovens 
Fliiupsptir. gravel, tol 
mines, N<.w Mcxir,, 

Fluorspar, No 2Liitujj- 
Ky <t Ill (nines 

limemie. 52',, TiOj 
.Miiiinane.sc on-, 50'', Mn. 

r 1 f AllHiinefleupor) ’ . 

.Mangan^'se ere, cheinieal 
tMntV 

Moljbdemie. 85% MoS,, 
peril) MoPfl. N.Y. 

Monaxite. pi-r unit of ThOj, 
c I f , All seaport., 

I’yriles. Span, fines, c.i f 
All seaport 

P.vriies, Span*, furnace site, 
e 11. Atl 8ear)<>r( . 

P.Vrites, doln. fiiira, fo.b, 
mines, (In 
Rutile, 95' ’I'll 
Tungsten, Bcheehte, 60% 

V\ (>3 and over, ppf 

* ’ 

Tungsieri. wolfraitiifp, 60% 

Wo* and over, per unit 

3V’()3 , 1 

T'rnmuin ore (oArnotito) per 
lb of I’jt )s . 

Uranium omle. 96'', ncr lb 

U?()» 

Vanadiiiiu pentoxidr, 9^-, . 


Zircon, wiiMhe<i 
f.o.b, Pjibh 


iron free, 
Fla.. 


. ton 

$6 50 - 

18 75 

. ton 

22 00 - 

23 (HI 

. ion 

18 50 - 

19 no 

. ton 

9 25 -■ 

0 

• ton 

8 00 - 

8 50 

(on 

17 50 - 


ton 

25 on 


lb 

011- 

'Oti 

unit 

30 •• 



75 00 

80 00 

lb 

70 

75 

Ib 

06 - 

.08 

unit 

11% 

12 

unit 

.11% 

12 

unit 

12 


Ib. 

. 12 - 


unit 

8 OQ - 

6.50 

unit 

7 50 - 

8 00 

11) 

3 50 - 

3 75 

lb 

2 25 - 

2 50 

lb 

12 00 - 

14 00 

lb 

1 00 - 


Ib 

n4i- 

15 


Non-Ferrous Materials 

„ , , Cents per I.h. 

Copper,eleptrolviic I 5 qo 

Aluminum, 98to9'>< 22 00-23.00 

An tun on V, wholesiile, Clmiesc and 
Jiipnnrsp 7 15 . 7 .50 

Nickel, vitgiii im'tiil 25 00 27.00 

Nickel. lUKol inul sl)oi 29 QQ 

.Monel metal, stinl mill ))liicks 32.00 

Monel metiil, ingois yO 

Monel nu till, sheet burs 4$ 00 

Tin, 5-iuii !o(s, I'traii:- 39 g 75 

l.i’iid. New York , Spot g 00 

Lead,!', HI Louis, spot ... 7 90-8 00 

/me, Hptif. New York . 7 25-7,30 

Zine, ii{>of. 1 ; St Loiji.s 6 9O-7i05 

OTIIFR MFITALH 

Hilver (commerciid) o* |0 64} 

(Cadmium Ib M5 

Risnmlh (50(1 lb. IoIki Hi 2 50 

('ohall lb, 3 00(at3.25 

MiignesMmi.iijgotH, 9')', ll> | 00 (<;; 1 05 

Plaliniim os 110 00 

Ifi'iium at 250 0(l(«t275 00 

Palladium . . or 65 00(« 70,00 

Mercury ..75 11) 72 50 


..7511) 

FINISHED MI TAI, PRODUCTS 

Wareliouse Price 
Cents pi r Lb, 
2(1 75 
30 75 

20.50 

19.50 
17 00 
21.10 
22.00 
24,25 
29 00 
25 25 

23.50 

Ol.n MI^AL.S -The following ar« the dealers' 
irchusuig prices m <, ms per pound: 

apper, heavy nnd crm ihle . 11. 30(i/> 11,50 

opIMT, heavy mill Mile . II 25(16 11.50 

ipner, light and bottoms . 9 25(f7) 9 5fl 

'ad. heavy . 5.75rtb 6.00 

3 50(a 3,75 
6 im 6 40 

5 35<!i 5 75 

6 30<{9 6.50 
3.5(K^ 4.00 


Copper aheeta, hot rolled 
Copper bottoms 
Copper rods 
High brasa wire 
High brass rnds 

)/()w brass wflrc . 

I.ow brujis rods . , 
Rrazedbrniw tubing 
Rnixed bronze (ubing 
HcHmlesfl copper I iibmg 


Rrass. heavy . , 

Rrass, light 

No. I yellow brass turnings 


Structural Material 

The following base prices per 100 Ib. are lor 
structural shHp<‘a 3 in by I in. nnd larger, and plates 
} in. and heavier, from jobbers’ warehousM in the 
cities nuntMl; 

a, . , . NpwYork Cbieago 

Kirurtural shapes . $3.29 $3,14 

Huft Bteel bars . 3,19 3.04 

Hoff steel bwflhapes. 3.19 3.04 

Soft steel bands .. 3,29 J 19 

Platsa, i to I in. thick. 3.29 3.14 























284 


CHKMICAL AND METALLURGICAL ENGINEERING 


Vot. 28, No. 6 






Industrial 

Fhiancidl. Construction and Manufacturers'News 


ikinlt\ i.l Hoik.nilli. Okla., wtiorc prop- 
t.Tt> Iia'v ir(riit!v bLt ri actjulnd. The com- 
l)«n> uIkci plaiix undoi' con.siderallon 
for lakliiK '’’>'■1 thi I5iink<‘r Hill propcrtlei; 

in same distrid 

Kan.'';\.^ riTv -- Thf J’iiiliips-Morgun 
KHUitp>. i>": lliilKt IHiig-.. liiis planft In prog¬ 
ress foi Ui<- const fiiet ion of a now paper 
mill, lo Ilf two mam builtiings, eneli 

ft, oiiniiitod to eost cloHo to $70,- 
000. '['Ik to'iieial I'onliacl will he haiulled 

l).\’ tin !>• (1 ilf'ctn' ('onstrnetion Co a.Ttne 

ntidiK's,- L 1. .tlniKHii is presidont 


Construction and 
Operation 


Arkansas 

'I’ht AilviUi>,is r'p. ... 

Navigation Co, Sinnekovoi, otgaii /.mI wiili 
a eapilai of $f..OOO.U0a. is planning J-o ilu 
I onHlruelion of ;i n'-w oil storuge and dt- 
IrlbutlnK pl:nii In tin- vklnlly of )iit. Im 
''I'lie initial tankage liistallatUin will '-oi 
alHl of nlno 20.0(>0-bbl. and foui rju.olM) bid 
wteel laiik.s. A Hlinjl.-ii- plant al-^a (an 
lemplaied at New Oiloativ. i,!i Ci.uit 
StebbliiH Is pre.'“ideiit 

I’INK HmiI'T- The I'ino Hluff K'lbiiiit; r*' 
Ih planning fut tin linniedlate iiivt 
of uddilional l•(illl|lnlellt at It- liual i.dn 
Ing, ineltnllng prewMine stills and nihit aji 
poratuH, estinmted to cost close to 

SMAOKOVKIt—!<'. M Logo. J| , ;iiul U-'M..- 
eiatCH, Dallas, Tex., liuve organii'ed .i i ora- 
pariy to construet and operaio ,i low lai 
storugi' and distributing plani at l.ig- m 
the Sniackover district, ooiislNling o!‘,'iii 
initial eapaelly of bbl . o.si ini.ifoii 

tt» cost in 4-xe(‘S.s of Sl.fiOO.OOi), in«liidinK 
operutlrig etiuipnient, A total of .-ixt-rii 
steel tanks will be instalb'd 


California 

South San Framusco—'I’Io Al-i.ii a 
T hermit Corp. 120 Broudwav, Nev\ Voil. 
nmnnfiu'turei' of Thorndl wtdding apl'-i 
mtus, ejunnieiil ond nietui produdy liu'^^ 
idatiH in progri'Hs for tlie ereetioii of a new 
IfM'al plant on Swift St . whore a sKo of 11 
aercH is jivallable. Tie- work- will c.Misisi 
of a number of bulldmgB, wltli mam lollnm 
mill, esllmaled to cost in ixe«-.'N.N of 
bOii, wMli maelilnory 'I’ho Kngliueruig !>'■ 
nartmcnt, New York offloe Is In ob,iie.o 
F W. Kardos Is dtslrief inrinugoi, witb 
ofTlee on Swift St. South San l-'innoisiu 

CoAiriNOA - The Continonla! Pctroleuin & 
Keflnltig Co is arranging for tlio imniodiat- 
lonstruellon of ten g.isolliu' reilnlng plane 
In dlffi'rent points of the San Joaijnln Val 
U‘.V, ostiniuteci to cost clone to $l,0ihM)ei) 

Frjsano- Tlie Tyre llrotliore CIum,- Co 
162 J St.. Ik planning for the erei lion of a 
new building at its works to eosi alonii 
$27,000. Trewhitt & Shield.^, Row.11 lildg , 
are arehlteetB. 

Yi/HA City—T in- King's Food I’l.idii. i- 
('o., Salem, Ore., Is negotiating wtib the 
local Chamber of Conunereo foi a npo f,.t 
the erection of n new hydrathig plant, with 
Initial unit estimated to coat approximately 
IIOO.OOO. with nuiehinery. A tnnnlier of 
Hites are said to be imdei- eonslderatloti R 
c,. (Irani is representative for tin (ompan\- 

NaI’a—T he Mercury (>11 Co will com 
meiice the Immediate erection of a in w oil 
storage and distributing plant jit Fast 
Napa. CHtlniateil to cost upproxlmati-lx 
$Sr>.0Q0. 

Antioch The raraftim' companies, liu-, 
34 Ist St., San Fianeisc^', will «nll for litds 
«Hrly In February for the erection a new 
plant btilldlng at Antimh. e.stiniated to iimr 
eloHi- to $40,000 l.eland Rosein-i. lii'-ni- 
atice Hldg., Sati Fratieis. o, is atCiilet t 

Florida 

Sm'Tti ,1 ai'khonv!i,x.jc--C S Ringoss r;:? 
Cotni'lia St., is eoiiNldciing the e^t ildiNh- 
ment of a local r>hmt for the produetlon of 
oils and extracts fiom litrus fnut.s in- 
quirlcH are being rna<U’ for .suitabl.' ma¬ 
chinery 

Idaho 

Paybiu’I';-• l>anii«‘\ & fo teiiiKli\e 

plana under consniei.itien foi ilo- reiMiiidjog 
of their fruit evap'O it<>i plant, i.eenth 
deatroyed bv Arc with lo.-'S app?.)\iin.itlng 

186,000 

Illinois 

rmrAOm- L Mltiliell * <'<> ll’ll Fast 
filet Sts, monufaetunM-M of waslilng eom- 
puundH, ehemlen) products, -t. h.n ■ jnn-- 
ehnoed property. 22rt\;bi0 ft .it Klh-< Ave 
And 8Srn St,, na a Hit*- for ;i n-w pi-mi Nti 


dill loi bus av \v{ been m-i. and 

1-ntiiiue plans onl>' wdl be developed for 
lie pie.senl Frederick (i Miteliell l,s head 
(‘ii i'.Ro The American 2-Way I'rlsm Co,, 
I'Pf'. S<]Ulh "iritli ('t, manufacturei- of glass 
inodiuts, hiia tentative jilan.s under i-ou- 
Mdeiaiion for the erection of n new l-alory 
pl.'jiil at Roosevelt Ave. and U[)th <’l, 
.’1 ixitoa fl An architect to prepare de- 
iKih'd liiawingH win b(? seba led in the near 
luhiM r H ]'a.s(hull presMlent 


New Jersey 

J},\Von ,M,- 'rii- iiigiam-Kichaideon Mtg 
• ’o.. lalls, I'a , nmtiufaclurer of 

enanieli (t It on .signs, w’ill soon commence 
ilie en'tion oi’ a new plinl til Bayonne, 
<'ompri.ving a mam l-story building, 181x325 
ft , estimated to cost more Ihnn $60.0(10, 
w’ith eoiiipmeiit 'Pile A M Allen Co. 70Di 
Kuelid A\e. Cleveland, (.),, is architect 
Frtie.si Ili.-tMidson i.s vice-president and 
treasuier 


Indiana 

Morn The Rlish Aiilling Co. liit.s 
pi.lie- in pr al ion for Uie (-leetion of a 
in w pl.'iril fni tin- inanufai tine of oils from 
--o\' lienns A complete extrai-tion woi'k.'< 
v'lll h< installed 'I’he plant is o.Ntimated 
lo ei.sl < lose to llieludillg ITia 

'hiin-t .lolin A Shields 1 -^ .Meefetarv 

Iowa 

l!f KLi.No'itis Till- llurtington Glas.s ('o , 
::ir. 'i’ama l>ldg., is (inisidering plans for 
tin- eieetion of a new rdiiiit on North Main 
. to lie 1- and 2'.siory. laOxIaO fl . ostl- 
nialid to cost appro.\iniat''ly $250,000. In- 
' linjing maehiner.N W A Rayburn Is 

|ii '-sKi.ait 

Louisiana 

L\i’A\f-rpi'i:—The .Slai Salt t.lo, Iui.m eoin- 
iiieim-d the eoiistnictioii of a new plant at 
11 .^ woiks, to he e(iuippi (l primarily for the 
>\.ip(HM(|on of salt fioin the brine as 
pumped from lh*‘ well.s It will have tin 
init'al (Jiiiaelty of about 200 loiiH per week, 
.md i.s esliniated tn cost m excess of $55.00u 
lohn .1 Keun IS general manager. 

Maryland 

I’lNKSiii’iti}- -'Phe Kev.sloin- r.linestoin- (’o 
ha- aegulred the local limestone propeilies 
of Hie I’otoinne Viil|e\ stone Fimh- Co. 

I ’iMe.sinii'g, near ITagerslown. <'<imprising 
ahoui 105 acres of land, for a eonsldi-ra- 
lion of $65,0011, and plans for the iiisliilla- 
tmn <.f plant and extensive operations, 
Haokuktow ,N---The Hagerstown Tdme & 
<‘lnniiral Co in perfecting platiN for tln- 
' 011,^1 ciii-tion of Us proixiHcij local plant for 
the manufueluie of agricultural lime and 
i'tndied i*ro(iuet.s, mid will call for <-onstruc- 
linn bld.x In about .'10 days. Tlie plant will 
inehide a complete grinding and pulveriz¬ 
ing works, with daily capacity of aluuit lim 
toii<, ,i .s Myers is pre.sideni 

Michixan 

Lupinoton— -The Morton Salt (’o.80 Fast 
.lai'kson RIvd, i'hicago. HI,, ha.s aeriulred 
Hie lo<'!il plant and property of the Hteiiriis 
Salt & Lumber Co., with capacity of .'xOO.OOO 
bbl. per annum. The purcimsmg coinpanv 
al.so opcnite.s a plant at I.udington, as well 
as at Fort Huron, and idan.s to con.Htrm-t 
a largt' addition to the laidington work.s. 
dlHcontlnuing operallon.s m the Stearns 
plant Tile plant of Hie Motion lompanv 
has a presimt rated cupa<-itv of 1.000.000 
1)1)1 |>or year. 

UiVKK nouoK—Tho Ford Motor Co.. Hlgb- 
l.md I’ark. Ih taking bids for the construc¬ 
tion of a now l-fitory foundry at River 
Rouge, to be used for automotive caHtlng 
produetlon. Albert Kahn, 1000 Marquette 
Fldg. Detroit, i.'i an-hltect 
.MAM.STBB—The Filer Fibre Co.. Filer 
City (recently Incorrectly noted under Man- 
isler, .Mas.H.) has constrin-tlon under w'hv 
on a new loctt-l plant and will commence 
tbe inai-hlnory installation at an early date. 
The mill will be equipped to give employ- 
n)ent to about 100 operatives M (Rierdor- 
ler is \ iee-presklont, 

Mississippi 

(;in.T.r,)RT—Th<> Gulf Cuiist Kpllniiif Co. 
has tentative pliin.s under i-oiusideration for 
the construction of an addition to It.s local 
plant for conahhruble im-iea.se m produc¬ 
tion 

Missouri 


lea.sed a puithui of tin- 4-stui-\ builillng at 
11.5-17 Memo, ,-b . (iwm-(l by tbe J-’oster 
Kngiiieeiitig Co, fi.r th<' c-stablishmi.-nt of a 
new fouiidiv foi tiie mamifactuie of alumi¬ 
num and other nielal ca.sting.s. 

Nl-wauk -'J'he Niekel>buig Brothers Co 
Meadow \\e, near tlie Lincoln Highway, 
has tentatiL. plan,- undei eon.sideration for 
tlie i-nhii gi-m.-iii of its leather tanning anil 
mnmif.'iet III ing jdanl for considerable in- 
eieasi- in i apacity. Tin- company lia.-j re- 
eontly I.eeti disposing of a preferred .stook 
Issuo of $l,0()().0(|(l, a poition of the pro- 
eeed.s lo li.' used foi- the itroposed ox- 
paiusion 

Tiuc.nton—'D ie Beading Rubber Co. re- 
centlv oiganj/.ed under stale laws with a 
capital o_f .U'5ii,00(), with initial paid-in capi¬ 
tal of $,iL'Hi(i, has pia-lirninary plan.s undei 
way fill iii(. erei-tion of a now plant on 
local site, repifiiing its pre.sent -work.s m 
Kulztown, ra Negotiatlon.s arc said to be 
m progre.s.s for the purchase of the laml 
riie eompmiy is lieadial by Frank C Mvor.s 
Trenton. Sarmn-l H Bell. Reading Ra ' 
and Je.«,sp R Stiles, Allentown. Ru it is 
represented bv Maxwell A Kiaemer \inei- 
Ican Meehanie Bldg.. Tia-nion 

Hayonxp; Tlie National Sulphur Co., gu 
Maiden I *•! lie, New^ York, aniiounce.s that 
tlie addition lo it.s plant at North Akron 
U.. Which wa.- reported in the.se column.-^ 
last week. i.N foi the purpose of inereu.sed 
operations m tliat city and it i.s nm tin- 
t'ompariv-- intention to vacate or lessen tn 
any way it.s aelivltles at the preH«-ni work.'- 
In Bayonne. 

Tnw.NTuN omclaN of the Traveler Rub- 
ber ( o. Berldehem, l*a„ headed by Guy de 
la Rignndieue. pieslilent, have uequired .a 
substantia] interest In the United & Glolx 
Rubber (o Prospect and Frazier SLs . 
Tronlon. and have organized a new com- 
pany under tbe same name, with larger 
enpltaliz.ailon. to take over and operate the 
PurTTr devoted to the manufac- 

him f\\. rubber goods, automo- 

Extensions and Improve- 
i <‘onsidoratlon 

John S Broughton, pre.sident of the former 
.^^e^’ted chairman of 
111. bond. Mr de la Kigaudlere. president; 
find Vnto. Dm-.'ind. Jr., Ist vice-president. 

New York 

Iji.Mi CTT-xhi' A (■ Horn Tu 

^ ™'‘,">'t’icturcr of waterprooflng 
. roatlngK. ctr., hna pin- 

chas, (1 property on Tlaneoek SI. near 14tli 
.St.. approxlnuitlnB 30.000 sq.ft , for pro¬ 
posed exlen.slons. ‘ 

rrm’.'nf 1'"“ KnlflD-fDoeker Portland 
t-oment ( O has awarded a contract to the 
Turner ( on.strurtlon Co.. 242 Madtson Ave., 

^ 7n,y,'"'Vi toun'lAllon.s and other work 

cement m'lr" " ' ‘ "" loeal 

T"*'""* e.old Reflnin* 

exten.sions and Improvements In Its .plant 
eatlinateii to cost about $15,000. ^ 

hey"AT'''’'rL'"’~'S" 

V ''ys"' acquired local prop- 

Mmi uceupled by the Heaver 

a, ^ * option to purchase, for the 

** Branch plant for 
product's"^'’'’'""' ''t'bbef 

Po^'ve Ti Diternatlonal Paper 

. has tentaUve plans under 
"" ‘ ‘’"’'D-’tetlon of a larire 

Bydro-electrlr power plant 
serviec, at Grand S'alls. N. B.. 
estimated to cost In eieess of 15,000,00#. 


Flat Rivkr— Tbe Federal TrCad Co \s 
H-port“d to be planning for the con.strue- 
i:on of u now mill tn the Dobson section. 


Ohio 

*'''"'*** Foundry « 
-Mf*. I o. 1220 Main Ave., N. W,. special- 
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izinc m the production of ainall Kru\-i)i.ti 
(■a.Htinga, haa teiUatlvo plans umiei ...n 
sldcration for the election of a new l-sini \ 
foundry at Maywood Ave. and West ‘hmIi 
S t, estimated to cost close to $400,000, wuh 
l•quiJ)ment. Albert Gerduni is presidoni 

Oklahoma 

To.vkaw'a—T ile t'haniplln Oil i 
('o, Ktud, Oklu., lias a<-quired u li.io >i! 
lutjil properly, coinprisinj; about ir) 
of land, as u silo for the lonstnulion of 
a now oil ronning plant Plans will !>•■ 

pi'cparod at early dale. 

AnuMORK—The lU’wltt Hehninn r.. ti- 
<onlly organized with hoadquariois at \u\ 
more, Is porfocUng plans for Hie inuta diat - 
<‘ie< lion of a new oll-redninR plant on sii.' 
.soiMired at Wilson, near Ariiniort', wilh ini¬ 
tial capnelty of about l,riOti hbl. per dm ii 
is c'.stiinated to cost in r-xi-e.ss of SlMiii.niH). 
with tnaehlncry (' K. S.\kos is pnMdoni. 
and Ro.sfi W. (’oc. secretary and trivasun i 

Tonkawa—T he (JoUien Rule Heilninn I'o, 
Wii'hlta, Kan., Is planning foi the toiisiim 
lion of a new local oil rertnei’j, cstlniatcd ir, 

«(jsL approxiniuti'ly $100,001) A tract uf 
property has been purohiiscd. 

Tokkawa—T he Constantin Uetlning tn, 
Tulsa, has plans in prugi’ess for llic c un- 
slruction of a now refining plant on rei-.i.i. 
tiiut of land licre, lately acquired. The n-- 
rtncr\ will he used foi the piodiictinn nt 
I •dined petroleum, lubricating oils, eti 

Pennsylvania 

l’iiu,APJ-:f-fniA—The Philadelphia I'.ipci 
AJfg Co, Uiver U«l. htis awaided a gen¬ 
eral contract to the J. S. Rogers Co , 

Hldg , for the eonstruethui of a new :> 
building at Randolph and Willow Sts . • stt- 
inalcd to cost approximately $2LT»,tilU) 

York HAVKN--The Conewiigo belt \ 
Paper (.'o,. recently organized wttii a capitJil 
of $ 200 , 1 ) 00 . is porfocting plans foi lh< 
erection of the Initial unit of its proju^smi 
new Irical plant, to be l-story, 3r>xl7i) fl 
A slt<’ has been selected, llanime & Wit 
man, (Mty Rank Rldg., York, I’a., are atchi- 
tect.s- E E. Rrunner, president of the York 
llHveij State Jiunk, is liend of the new' e(‘ni 
[lany, 

t.»in City—T he Penn-Atnetlean Refining 
‘ ‘ h.i.s work under waj’ on cxtensiori.s nt 
it'' Uteal ga.solinc rertnery, f(»i ton.siderabli 
incieiiscd output, A :i-iinil cracking plant 

111 l>i inwtalled 

South Carolina 

t’oj.i.-.MHJA--The Southern Silica Mining 
A .Mfg. Co., 1643 Main St., Is plantiing fot 
the installation of additional mechanical 
v.'iml drying equipment at it.s plant with 
(.•ipaclty of .about ITiO tons per (}a\ In¬ 
quiries are nut for tiie apparatus 

Tennessee 

Stli'iiAHi) City—T he Pixie T’ortland Ce¬ 
ment Co.. Chattanooga, has tentative plan'- 
under consideration for extenaion.s and im¬ 
provements In Its local cement manufai iiii 
ing plant, estimated to co.st about $175.m'l' 
im hiding machinery. 


Texas 

IU.o.kwjM -The Rlossoin OH & Cotton Cn 
1 ' reported to he planning for the rebuild' 
mg of the portion of its local cotton oil 
rnill, destroyi'd by fire, Jan. 18, with loss 
approximating $60.l)0i>, The reconsti iiction 
In estimated to loat a like amount. ,\ildi- 
t Iona I <-(|uipment will be installed. 

Ihu STON—The,Magnolia Paper Co, has 
plan.s in progress for the erection an nd- 
dillon to Its lornl paper mill, e.stirnated lo 
' o.si HpproximRlely $75,000. 

R<>Tan—J. W. Patton, operating a local 
Ihne plant, has disposed of a portion of 
ids property to the Universal (Jypsum Co., 
winch plans for the early erection of a new 
plant for the manufacture of cement, wall- 
board and other gypsum products U is 
estinuiled lo cost close to $75,000. with mu- 
cliinery, and will give employment to about 
125 men at the start. C. K Williams Is 
an otflelal of the purchasing compan> 

Viridnia 

Koanokic —The C'ement Products Mfg- 
‘‘orp., recently o'^ganlzed with a capital of 
000, has plans in progress for the ere< - 
tien of H new plant on local site for the 
munufiielure of cement products. Including 
Id'-, shingles, blocks, etc. Ground will be 
broken at an early date, E. A. Bucharmn. 
I’ ti. Box 1172. Is secretary un<l g<*neral 
manager, 

WiMCHiarga—The Nat!onar Fruit ITod- 
"ct Co,, manpfacturei- of and other 


apple In products, plannlns for extensions 
hi Its plant to double tlic present output. 
A new tank depannumt will be Insliuled 
with total capacity of 2.500,00*1 gal, C K. 
Koentz is manager. 

I’ktkrsui ku—T he Podge Leather f'o. has 
tentative plana under consldcM-atlon for the 
' I'M'tion of an addition to its plant for c<.*ii- 
'idci'.dile increase in capiicltv. L, F. Dodge 
pr<‘.sid«-nt, 

So-MKKSKT- -The Rapldan Soap.slonc Corp., 
‘iiuMgc Va , recently organized with a capl* 
till of $200,000, has plans under consklera- 
li"u for the eroclion of a new’ plntit on 
pioprrty acquired In the \u lnlty oi Sotmu - 
M-t Kesce jJrooking is president, and D. N 
l>a\ul.sciii ssecretarj' und treasurer. 

PKTEH.st5iMU3-_T[u* Capitol Oil Co.. Union 
'rrust Rldg . rt'cently ors.iidised, will soon 
vamimonec th*' erection of ji new oil storage 
and distributing plant, e.'itimaled lo cost 
:il*oiit $»O,H0f.l. 

West Virginia 

SOI ni CHAItLKSToN - Tlc' W'.-slViUo 
i')i<'mic;ii t'o, Criai'lesum, i,s planning for 
IIh' ioiHtfiicuoti of an mhlillon to Its Soulii 
t’li.'i t'lc.«lon works, lo ( on.nlst of a complett' 
operating unit, estimated to co.si close to 
.5,1(1 omi 'I’lic alructure will be used for 
the (aijucisioii of brine |uoduct‘» Into clieml- 
caN F, J, Kaufman is general managt'f, 

(■iiMii.ESToN I'oimdai Ions are under 
v\a> for the election of ilu- inoposed I 
‘-‘toi> addition lo the local i>lanl of the 
owciis Pottle (.'o., to he ft. 

niah'd to cost appioximalclv $150,00(1 
r*lln'r additions will be nmih- at ii later 
date Headquarter? of the company fire 
111 the Nicholas Bldg,, Toledo (,» : tin* De¬ 
von' t'o , s.aine address. i« engineer. 

Wyoming 

Ci.Avro.v— The Sinclair Crude OH Fm- 
ducing Co., attlllatod with the Slni'lair 
I’oiisolidfited OH Corp, -l.i Njissuu Bl.. 
New York, will commeme the erection of 
!i new loc.'il stoifige and distributing plant 
coniprlsing thlrt\ so luio-lil)! cap.'U'Uy steel 
t.'iiik'i nn<i .'luxili.itv e(|iiij)inctil 


Industrial 

Developments 

Lwvthkr -hung.ill Moo>i I'o.. rhiladel- 
phia. i’a. at<- running ihcir tannerleK ;i.t 
<'lo,se to 75 pel lent of normiil. 

Tlie Frcmii-t Lc.'iiher I'o. Itostoii, Muss, 
hu.s resunicil the jitodudion of black nml 
I'olored glazed kid at Its Fhiladclplnu. I’a.. 
plant, and cxp'-il.s t<> gr.-olii.-ilh .advance 
nuimifactnr.■ in thi« lln<- 

Robert H. l’\>rrdci n, Inc. Fhlhidelphln, 
I'fi . specializing In the produi tlon of glazed 
kid. i.s operating at its l-'rankford tannery 
at ulioiil 75 pel cent of capncltv 

Ckkamu - Tiic Woslern Prick <%>, Dan¬ 
ville, 1)1, I.s nuiintamliig capacilv pioduc- 
lion nt it.x plant giving eniplowio-m to 
about -Irtrt opei'jiti\«-.- The wage .scale ha.? 
IkS'cnth l>eon advanced 

The Cli.'imjiJon .‘Spark Plug Co, Toledo, 

(), ;.s now opi iatlng on a production bashs 
of 12 b.n 00 ipark plugs per working day, 
or on a schedule of 27) a minute* A full 
working force is p. lug emplov'cd 'I’he plant 
is said to be tin largc'st In tl»e world <i'“volcd 
to this line of Manufacture 

'Dn Mapelton ('hw I'roducts Co. Maple- 
ton. (>.. .specializing In tlic nuuiufacture of 
face brick. Is developing capacity operations 
.Hiid expect,-* to he running im a bu.s's of 
15 Odd brick-* diiily at an early date. This 
sclicdtile will be maintained for rin indi-ftnltk* 
period 

Tile Plimirighani Chi.v Fruduil.s Co. Bir¬ 
mingham. -Mil-, manufacturer of brick, i.s 
running <ui a full-time schedule at its lo<’al 
plant, giving employment to the rejrular 
working force Tin- company has work 
under way foi a new kiln room for gen- 
t-nil Inircase in cupacily, and is fam- 

sidcring tlo' election of other plant uddi- 
fhins 

Tin* Soutlicrn Prick & Tile (\i . !x»ul«vlllc 
K\ . is ananglng for the early resumption 
of operations lit it-'' plant, recently closed 
down for nc'ce.ssaiv repairs A close to 
iioniml working force will be employed. 

The J L .StilcB & Bon Brick Co . North 
Haven. Conn, Ls operatinr on a baais of 
about 60,000 bricks per day at its local 
plant, and I.s Installing addUional m«H'han- 
ical drying «-qulpmenl to provide for further 
output. 

Terra lotca plants In the Chicago, III. 
itlstrlci are operating at maxiinum capao-t 
Itv w'llh full working (otves. A number of 


the plants arc buoked wUli order* InsurinK 
the contlmiuncc of this schedule well Into 
spring, 

The lAJul.sville I'drc Prick Works, Ixjul**- 
ville, Ky., Is operating its local plant at 
apptoxlnmltdy 65 p*‘i cent of normal 
cMpiiclty. ‘riie braiuh plant at Grahn, Ky.. 
is inainialnlng appi'oxfm.atcly tide same 
schedule / 

Till' Alton Prick v'o. .Vllon. III., ie plan¬ 
ning for tin* early rc.sumptioji of operation.'^ 
at the plant of (he Punner I’lny Work.?, 
lOdwanlHVlllc, 111, rccciiliv acquired A pot- 
tion of till plant is being remodeled and 
Improved, and additional <'<iuli)mcnl will 
he installed, 

iJi.A.ss 'riu' National Class (’o , Shrevc- 
lani. La, mnnufactui'cr of window giuss, 
lias jicrf.-cted plan.s for tlic immediate 
I'coiienlng of it.s plant, giving employment 
to aiiont 2.5(1 operatives 'I'h,- w'ork.'* have 
been chcscd for aoiiu* time past. 

Tiie Dwens Pottli' Co. Toledo, O.. I** 

uinnlng on a capaiifv basis nl nil of its 
idanis, and exp.'.-t.** to continue on this 
basis for some time to come Full working 
foiees are being euijihiyed 

Rl-imKlt - The W.auisoeket Rubber Co. 
VVooii.soeket, H J,. ;i division of the iddlci 
.Stnle.s Htddiet Co, has annuuuced a full- 
tirm* working Keliedillc. elToktlvc Feb 1 
until further tiotio-. It I.k i-.xpia ti'd that thi-' 
hasiH will continui'd (hiougliout the year 
.\l the same time (In- eonqiany has ndviineed 
wages at the nlniil, as well a.s at tiie branch 
taelory at Mtllvillc, Mass,, affecting about 
LIHM) operatives 

The P. F. (h)odrieh Co. .\kron. 0. hu.? 
acquired the plant of the AmeM-lloiden Tire 
<*n.. Kitchener, Dnt , for Incieased produc¬ 
tion for Canadian timie Tla* plant has a 
rated capacity of Lb0(.i tires a day and 
will immediatclv b<' phieed on this full- 
production biisi.H for a full lino of Goodrich 
tlre.s. 'I’hc company is maintaining full 
operations at its main woiks at Akron, O. 

The PohIoii Rubber .shoe Co,, Malden, 
Ma.>is,. a bruncli of the United .states Rub¬ 
ber Co, has advanced the wages of ein- 
ployecK at the loial mill Emplovnieni is 
now being given to close Rj 2,000 pergonn. 

Ckmicn'T—'J' he Atlas Portland Ceni'*nf Co. 
New York, is arranging for an early Increase 
in production at Its inilj.s in different part? 
of the country, placing .•iH plants on h full- 
capacity basis for the llrsf time since Ul-t 
TlU’ No. 3 pl:nd nl Northampton, Pii.. has 
already adopted a iitaxlimmi *)ulput s«'hed- 
uh*. with capacity of Id.000 bbl. p*T day 
Other plants of tiie company are located 
at Hudsmi, N Y , H/imiihal. Mo ; Ix'eds. 
Ala,; and <\q)!ay, I’a. 

lilt' majority of the cement mills in tie- 
Lehigh Vhilley <]latrt«'t of Pennsylvania are 
running on a full tuin. giving employment. 

(o regular workhig fnree.** This schodule 
will be miiintalneit for an indefinite period 
Riggers at tiie plant of tlie Alph” Port¬ 
land ('enient Co.. Martin’s Creek. Pa., de¬ 
clared a strike. .Tati. 22. when u dematnl 
for iin advfinee in wage? from 44 to 65 
'ents an hour was tefused by the company. 
Tile Mien arc still out. 

Iron and Hteel -The Algonui Steel Corp.. 
Sauit Bte, Marie, Unt.. is niranging to 
resume o|ieralions ot Its local mlHs before 
the chiHe of k’eluuary, The pl.qnt lias been 
(lo.sed down for some weeks past. 

The Wlckwire-Hpeneer Steel Corp., Buf¬ 
falo. N V . i.s operating at capacity nt nil 
pdant.H, wit!) a day and night working 
si-hedule The Wnrct'.ster. Maas., mills are 
giving employment to 8,500 men and are 
«iecllnlng Immediate* orders at the maxi- 
muiri )>iciduetlon Is not equal to the demftnd. 

'I’he Alan Wood Iron & Steel Co., Con- 
.shohocken, Pa., has advanced the working 
time ut Us Ivy Rock blooming mlU from 
.5 to 6 dsvs a week, wilh day and night 
operating forie,? 

Tiie Temple blast furnacc. Temple, Pa., 
now under new timnagement, has repairs 
and Improvements under way at the slack, 
and expects to blow In duritig March. Tic 
furnace has been Idle for about 24 months 
pij.st. 

The American Sheet & Tin Plate Co.. 
Pittsburgh, Pit . has advanced protluctlon 
nt its Wheeling, W. Va.. works, bringing 
the average production of the different 
plants to Sn per cent of capacity, R is 
said that labor shortage will not permit an 
increase over this schedule at the present 
time. All plants of the company arc on the 
active list, 

Steel tnllla jn the Chicago, Ill, district 
continvie to advance production and the 
leading plants are now running on a basis 
of 80 to 85 per cent of capacity, as com- 
par<H$ with 7& to 80 per cent a month ago. 

in aci’ordance with Its proposed schedule 
the Thomas Iron Co. has blown In its new 
blaat furnace at Hokendaqua. Pn.. witli 
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riilKl cnpHrily uf.'lOl) tons of pi^ Iron ilaih 
Th«' orKiuilzatlon tf' cnily »'iinic uful'i tl" 
<f»ntrol of IJm‘ llradlhK iron ('o.. <>f 
L. K. Thoniiia l.s prcslilnnl. 

MlHCKM.ASKdllH- 'I’ht' Anj'Tit'fin < '••Ullln- • 
ilr I’hninjcHl MfK. «'o., J^td., Amr* li., ,\M , 
l.s ni i'uri^Mn(.^ntn for tlu- »':iih 

t'i'Hunipilon iij' ojn'i-uljntiH nt ltn lo<(il j)l;itii, 
wlilcli fta.s iM'en for Horiic Ittii- ii.'i.''! 

'I’ll'' StnndiTid OH < <> of Nfw h.r 

fffuKod till doiiiond of omplo.v ct ^ .n it 
lllVfi' rodlM-t'l-'N ill ' ‘oMHlii Idr liooU. J5ii\ i>iil!' 
Ua^vviiy mid J0ii);lr Wouks, 

N' .1 . for 0 liM’i It imnit'il 

out tliiil iho Ijici in jivfiiiK'' 

iMifiilriK>< fit till' idantH from lUlt to tli< 
jii'o.si'iil imii- hio^ fn-oji ;i ppr o\Iriia 1 1 |\ I'"' 

pM cml 

Capital Increases, etc. 

'I’llK WlU'rKlll'iAl* ISKOTIIKHS lo 

WIilti’li'Tiii ltd. 'I'lonlon, N. J , nMtHd:i' 

tuii'f of m*Th;nd<al ridilxo proiiu<i-<, hi. 
Hlfd noliii of IniicaHo In nipllal I’loiii 
Jltiu.dUO to $lS(i,fni(.i 

'rill': KaN- \ Ml’i-;’n[oi,i:i \i A 

'riiANHisiiir Co. !::() nfomlwov. \«W Vork 
opcrfitiDK ‘>il in Mcxho. r:iillMt in.i 

and (dlii'i loralions, Iiii.m iiiinnt,<d fni an 
Inn I'll,SI' in capdal frotii to 

SlillO,(IDO,1101) l‘oi K«‘Mnal cxpiinsioii 

'rni': :Mp‘HiiiA\ CjtKv Jiio.s- Casi'im.s '■<> 
HniiioiJKh .St. Di'ti'olt, Miih. h.i^ Ill'''l 
iioihr of inni'.'i.so ni capital fi’oiu 
to $L'aO,ODI) fm pi'iiposcd ('XpMti.‘'loil 

'I'liK llltowK Co, llorlln, N. H. ni.innfaf 
(tpi't' of impi'f and .siilpliltr piodin t^-. la dl.s 
po.shifi of a Ijond i.sKiic of $;i,riDO,'dlii, a pill 
tion Ilf till' ptoi'i'oil.s to In iiM (| I’oi 
Ki'jmal opn atioiis. iidiiltions to woikinr 
capita), etc 

'PhI'; liAhl N'h'.W ItUK'K Co. K'l'.iX il 1.110 
I'at'k. I’lilcayo, III. Ii,'i,‘-i ;ii I ;i nr* il foi ,ui 
Iticicasc in lapllal ftotn $.'’iD,Dan to 
a poltioll of the JiMiC(‘cil,s to hi l|i-i'd fot 
cxiiansloti atid .addiConM to WoikiiiK ca|ill.il 
Cfaiinii'; l‘ Wi'ri'iii'iitii I, A Co, l.si', ll" 
Aich St , Cliilaih lidii.i l';i , in;i n ii 1 .ici in ■ i - 
ol iialnt.s, uliiii load, cii., ate ;iiranano' I'O 
an imicaHi m (,’ipit.il I'loin $'iDn aioi to 
$:i,imii,iHiii I..I ri-nnal expansion 

Tnn l»ii'’ii;oii lii'iiiii':i{ I’Jtopre i.s Co. 1 m', 
■Mir. Ka.'-l .hll.'i-oii .St, D.'ltoU. loo fil'd 
notlfc Ilf Innia'-t in i.ipil.il fioin ,f, ar.intn 
!o n -.i.i'DO 

'Piih' Ih.oo.MMii DS Ci;,\j-iirri', Co , lilooins 
liurv N I , lia at I anred for an tin t • -i'-i in 
caiili.'il riiiiM to Slat).nan 

'Plir l\.\tAMA /00 SA-N/TAltV Mlo Co 
Kaliiin.'i/.oo, Mull, in.amil.actniot ol v.uii- 
lai'\ ca 1 1 hctiw .11 c pioihnts. has died notiei 
of ita I oa'.o 111 , apiial j i oin S'C.n atm i >> 

!fi;oa aao 

. . - ^ - 

New Companies 

'I'tiK Cn'i'n.i'• I 1 a Is an Co, Ma^.s lias 

been itnaii ponded \Nitli a cajdlal ol SC ana, 
t«i niiiimf'ai lui' lh|idd inhlxi i euicnt 
waxes, etc Loren/, t’ Mvitlin' l.s piesnlont 
and WlllUitn L .Newton, .M a.s'v,i i liinet I- 

.\ve I iosloa, 1 1 e.'|sHi'*-T 

’I’M)-; lloosiPK KKNPttniNU Co Ixenlland 
Ilid , has been jin orpoi ,i ted wllli a i.'iplhi! 
*»f .li'.'i.Dad, to maniir'ieiure ferlili/.ei laod- 
iK'ts 'I'he ineoi lanvitoi s aie M»;b*'it S ll-sv, 
|{nfiis Kohlnson .md Sannnd L i :.ii nh ii d. 
all of kotiilaru] 

’P»tl’; NlTito I'tiKM It'-M., Cuotnr-rs > uiil', 
New ^■ollv, N. V , eat'*' of .1 M Ktalii, ()1 
i’bandiers St, \.'w York. rep'''’-sentatlv«‘. 
has liei n ineoi'iiot ;i ted with a eapital of 
jrai.liaa, to tnaniifaet iiia' elietnietil,- ami 
elietnieal b>ptoi|uels Tin- ineoi tiora f oi"' 
iii'e C, 1.,1‘Vi'tdlial, \ (Jfii.v and I! Siisirain 
Tidc CKN’KIIAI, SMPlTISd * RKFINlSii Co, 
Ilt'floil, has been Ineorpoi ated with 

n capital of Jia.nai). to op<-rate .-i metal 
Stnellinu and I'ednitiK tdiud 'I’lio im-ni 
pnralol'^ aie hatd'l 'I'etiieliin and S.ilmie! 
t’oopei. GTS l.el'iinl .Vv*‘. Detroit 

TliK Hfhso.M I<'ij{Ki'iiooi'' Hi.opk Co, Noitli 
Mei'K'*ii, N ,1 . h;iH In'cn ineornca'ii 1 ed wMli a 
eapital of JltiiD.iiiMi, to nuinuiaeture hiitaed 
olay hnddirit; hlocKs ami klndrt'd eeramii 
prodiii’ls 'Phe Ineoip*)rat<ir.s ate Johti M 
Toidam, Davit! T AVilrnlz tind Leon 10 
MeKlnlx, Carden St.. North lierK'n 
Thk CtcNKiiAl. Dktikm.kum Co. 2i' 8 Soutli 
» l*a Salle St.. Clti* iikci. Ill, has heeti ineot 
poralod with a eapiltil of JlOO Old), to miui- 
ufaetttre petroleum product.^, Th-- Ineot- 
porKU)r« are Frtink TilInt.HOn, I W'tilkei 
and O. E. Edfa.i^t 

Tub Pkack Chemk’at. Cu,. Phllllpi. w Va., 
has been incorporated with a ejir*itiil of 
125.000, to manufacture chemieaD and 
ebmIcKi byproducts. The Incorporators 
ero H. n. lirant. Sherman Undsev and 
B. K. Snyder. rU of riilllipl 


'PllK CMTKP I'KOWrTIVP: tlOATlNOa CoM’., 
\iw C'lk, N. V. care *if J. .J I'liin, Iit- 
lotn.s, VonkM.s, N. V. n-pre.senUtive. has 
III I n tta orpoj ati'd with ti capital of 150,000. 

I.. tun )ti(inl,s tiiid hpeemi (otithigi^ 

The iiK ol poi aloi H <’ i’. Iioimhi.s ami 


Ttil-: I'.I'.NTON llAliUOIt CUKMI' At. I'li. ih'ti- 
toti ll.'iilna .Mali, Ims Imi n im ori'ni al'‘d 
uilh a lapil.'it "1 .U't'iiH'. iM nianiifailuri- 
c 111 iiiie.il'-. .itid «|»eelal elnmicMl pri'lJ.ira- 
iKii,,- 'I'lii uieoi poi'iiltirs are VViiltef S. 
Lure.'!'', |j I Jainleavv iiti'i \ L ll'igue, 
all of lii-nton Uaiax)! 

'I’lii' L\ti;i;i-i;i.sk Limk .V Lam-\.st Co, 

II ilieiii .St, Cumlx t hind. ,\ld , teas hei'li 
iiMoipmahal with a eapMal of JllMl.aOII, |o 

III unit.o luc lime atal alhhated^ piodmls 

'I'ii. ineoi t loi a I III H ate (‘haih.s ]•! .Sehiililt, 
Wilihuh ,\1 Someivill- and 11 Don 


nr )L 

'Pin: Li'jniKit LKVt Co. N« u ^oik, N V, 
laii ul t Mooinbel g A' Liooinbef'g, 1182 
Ltoaihv:i\, .New Yotk, ie)U'es»'ntalives. has 
Ill'll iti< orpoT.itetl with a eupilfil 'jf $10u.0nu. 
Ir. ni.ilHlIiMlUle aliis^wate speelallle.s The 
liii'or |ioi it (U s all' H A iiml F. N Llnnni- 
Imil; iml W K'liufman 

Till'' \i'i':\ .SMKi.’i'iNi; Co LSa .N’oith .\liii- 
kri SI I'hitago, 111. has been iin ot poraled 

will) 'I cipitiil of ... to otm.'ili a 

tmtiil vtiieUing plant 'Pin ineoi put iilot 
• lie W ilhaiti llelf.itid, Satmi.'l L*'t< nh.iinn 
■ ind S -Im \ la ia'\ y 

'rui; SiiI'i.in Ihon \ Ctn.MicAi ''o , .VL'in- 
pho. Ti tin , cii*' of the D'hiwate Regi.str.a- 
Iion ’I'lusl ''o , ODII Maikel St. Wilininutun 
!«1, I .'in -('Ilia live, lia;- hei'ii meoi-poifiteil 
iiiiih'i l>r)awate law- with iii|)ltal ot 
$LDiiu,unii ti) operate iton propi'i'tP's, by- 
litoilml (liitniial wurk.s, <'te The itieor- 
poi.iloi.y ale .\! N llatiis H YV Dnw 
Hill •' I ) Sin low , \1 eiiiidil'- 

Till. I' itl'.'.CM MIi'A i'o ,2'!'' I >\ o.nl Si , 
l';il/.;il>elll, ,N .) . ll.a.s bl ell ine<.t JIOI ated with 
,1 eajiilai ol $IDmMi, to niaiiiil at I in <■ nuea 
pioilmt'- 'Pin im ol iiot aloi s ate Ru’-.sell W 
le.'iiv, .M.'ih'olm W ('lepham ami l>on;ild 
\h L Soil), is 

TiM Si..iivii-i: ili.Asa Co , Detroii, Mieh. 
h.i- hern imoipoi'.iteil with a ea)ilt.tl of 
.slii.liiMi. |o nianufa* tut *' gla^.s ptodiiels 
Th. im oi iioi.itui.s aie L F K'l Ihiin, Kol.'itid 
II .N'.wloti and Cii'oige W ('lai‘, 201!) I'op- 


Tnf X'l’iiaiini I’ltoprcT.s Co. LuH.ilo, 
\ ^ i.ifi Ixclll, I'limniilig'. A Means 

lani idrln. LiiH'alo, rejn <'.sen!a 1 1 \<■, lia.s 
b.eii im Ml pm ale<l with a eniiilal *.‘t dim*, 
to imi MII f.i 1 I Ul I eotn|M)a1tlon imiti'liah: tm 
t dll.' lop-, .'te 'I'lie im OI iim at<ii .s am l'‘ L 
11. ha lie, < ’ DeC Ciitiiniings and 11 A Rieti- 

Tim lloiTMAN Li{uTi!i:i;.s 'PA^^l^a; Co, 
I7n| (hand A\>‘, Chicago, 111. liti.s been 
im ol jiorated Willi a <.i})ilal ot $2rili,il'HI, to 
ojiei.iii a h'jithef tanning pl.itii 'Phi im or- 
pm itoi.s am olaf t' ami Atilmi R liotfni.an 
,iml ('arl I 'elet .-.oji 

Tin: 1’rri'.sniutun LkathM! \ Ci.n: Co. 

1'll t-.hiii gh, l‘a., eaic of \V I'" St.adtlatide!, 
iCi h'l lek Lldg , Flttsbiii gh, i eiu ('xentaliv e, 
m h. ing mgatd/ed undei state laws to 
111 tiiiil ai tin I giue and adhevi\.s, h'.ithel 
pt oilin 1 - , ell 

Till'' I'AciHc tS: TiiK ('(),, 

Mhitiil'ia A\'e Los Angeh‘3, Cal, ha.H tiled 
nolle, ol orgiitij/alioti to irutnul.aellli e btlek. 
Hie ami afhlialed burned clay products 
Till lotnpany is lie.aded by Catl L Caliaseh 
,iti-l ctarnh' S Kcri'iik 

'I’lll lUXII'- I MSI.NI''K(’TlNfl Co, Dallas, 'Pey . 
has ii.'eti ineotporated witlj a (aplla! of 
Slriiiiii. to nnitiufaclure elu-mieal di.sinfoet- 
anl.s I'll, 'Phe llieojpoiators tite !<1 J and 
(> s Loid and S J*. Sidotnonson. all of 
Dall'is 

Till' CiiKK(i)\Ki: Rkick Co. Kiioxville. 
'Penn, eaie of tht' Ixdaware Corpofatloti 
Co I'kiid Lldg, Wibningtoii. Dei, rep- 
I •'-ejiiativ. , has been lin'orpm ated undet 
Delawaie laws with e.apital of $2.50.)Ui0, to 
niamifaelure burned clay prodiiei.s. liiclud' 
mg lu'lek, tile, cte The memporalot« tire 
R C ;uid ,1 Wright, and C. E. Ciunitbcll, 
,)t , all of Knoxville 

■P)IK HaN.MUA.V WATKItPHOOriNn & AIku. 
Co, New Vork, N. A’, luis been imorpo- 
lab'd With a capital of $50dHi0. to nianu- 
faei um w.iterpooflng emnpoutid.s, paints, 
etc ’Phe ineortioratoi'.s are H Buell. 
F lxa/.(‘ttil«'r and T. P Hantiigaii, 51 Cham* 
bei s SI, New York. The last noted rep- 
te.selits the eompHliy, 

'PllK UliulSTKR Oil Cuiu- care of the* Del¬ 
aw,are Reci.stiatloii Trust Co., 900 .Mnrkt't 
St . Wilmington. Del., nTresentative, has 
berm Ineornorated tinder rielaware laws 
witli ;i capital of $100,000. to manufacture 
petroleum produota 

The Adknzit Co., Long Island City, N. Y., 
cure of J. K. Gillette, 424 Stclnway Avo.. 
Lfong Island City, representative, has been 
incorporated Kiltn a capital of 116,000, to 


manufuctury th<‘n)ietijs atid 
pound.s 'Pin UH m ixiratoi '■ 
\V, ('. and I \V Kol). 1 


ehemiial coni' 
ate T Moore. 


TjiK R y Moont' Lf.M'MI:i: Cn.. 
ville. 't’e\ , has be. n UK m'pol ated 
.stab' laws t" iiMniil.'ieliife leather 
ucts 'J'he im <ir|H'i aim-• aio •' 

.1. M. .\las-e\ and W N .Milh'r, 

(Trcerit ilh 


Cl eetl 

under 

(irod- 
Moom, 
all of 


'J'Hi', \ll \1 I M -M !''‘il M'lA *'ii. Ih'slmi 
.\l;ihe , has li. i ii itii m tioraled wllli a etipltal 
of JDi.DiHi, to matnifaet in e ahinilmini. 
i)ronze atid ('Ilea tm-lal (a.slitigs ll:iir,\ D 
Finheig 1 - [u.‘-ii!cn1 and Mualiani Sln-i- 
man, LikCavton St. R(i\hut\. Mtms.lieas 
ut'(a 


Til)'': iTTKim iTTiioiri'M Cmtp . care of 
lh<“ t'orpm 'It ion .s. i \ ice Co , ICiinitahh* 1 Udg , 
U’llminglon. D-'l . i .'pt*--eni.itH c. has been 
Incorpmated iimhi D'l.iw;n( l.iws wilii eiip- 
tlal ,,f .^1 lllMl.iiau. to lintnilfaeluie (letio 
leuin pi oilm t'- 

Tiik l.AKK.'-iia "IL Rmimm; c,, . care of 
tile ('oi|imaIimi 'I'lU.st Co of \m(aiea. dii 
I'mil Lldg, Wilmington, Dd . lepieseiila 
tl\'e, ha.-' Iiei'ii meoipoialed Ulidei' lielawaie 
laws Will a mipilal ol .^i,5 1 T,5Ml I.. nialUl 
I'ai tin . 11 Ilhi (I 1)1 li <ih urn |)t ..duels 


Till'' Smiiii'il' ('ifl'MicA!, Co, 2:ii; Till SI. 
.li'isev (‘lt\, N I , li.is hi.'ll lioln.' of otg.ini 
/..'III.Ill to ni.i mifai (III I poh.slie.s, eti C I, 
Slioetiiaki I III .III- lie < oiiip.inv 


Coiiiiii" IMoetiiijis 
and Kveiiis 

,\M1''I£H'A\ \g.‘^(K.*lA']'IO.\ Oi' iO.SlllM'.l'Ar.S will 

hold its annii.’il eomeritton in Notiolk. \’a 
Ma\ 7 l.. 9 

Aaikrican ('ttUAMir Soctjc'i'Y will hold it* 
Hiinual rneetiriK in Pltt.vbuigh, P‘a , Feb. 11’ 
to 17. 192:{ 

Amkuu'a.s C)iKMi( Ai. Soeiic’iT will hold 11* 
Hpi'lng nieetlriK April 3 to 7. 1923, Rt New 
Haven, i''onn 

American Ei.r.i’TkocincMiCAL .Sociktt wll' 
hold its spring meeting Ma.v 3. 4 and B 
1923, Ht the (’ommodore Kolel, New York. 

ATiiKiiii'A.v FoCMiityAtFN'.s Association 
will luild a tm-eliiig in Cleveland. (>. April 
28 to Ma\ 1 

.'Wll'htlCAN INSTITOTI-; Ol-’ MiNINO AN)’ 
METAt.i.i'nmi’Ah lilNoiNioKits will hold I(h an 
mial meeting in New York t’ltv dining the 
week of Fell 19. 19 2.3 

.\-\iiuic\\ Lr \’i 11 1:11 C 1 1 I'M is'i's As.siu'ia- 
'l'lo\ will hohl its Iwi'Uti.'tli arimiai eon 
\etdloli al the ) I |■e.‘n^)l i>'(. Whitt' Sillpluii 
Splings, W' \'a , .lime 7. 8 and !) 

AMKiticAN SoriKTy roii Steel TrkaTINu 
w'ill linld its winter sectional meeting in 
tlie (ht> ('liib, (Miietigo. b'ch 8 iind 9. 1923 

;\Mi:i!lCAN .SOCIE’I'V ['011 'I'EHTl.NO Ma 
TH iiiALs will imld im twenty-.Hixth unnual 
meeting at tlie ('ha Ifonle Iladdon Hall 
Hotel, Atianfle (.'Ity, beginning Monday. 
.June 25. 1923, and ending cither T''r[day or 
Saturday of th.at weidi, 

iNTEIiNATloNAL ClIAMliKH OF CoMMEHCt 
will hold It.s .second generiil meeting In 
Rome. Italy, March 19-26, 1923. 

.Nation \[, |''(ikI':h;\ ’J'ttAOi’; Coi'Noil has 
poslpone.l it> annual (ontetence from April 
25. 2G ami 27. to .\ia\' 2, 3 ami -1 It will he 
held m New Drlcaiis, La 

Nmw Jkrhjcy Chemical Society holds a 
nieotlng al Stotters RcHtaurant, 84 2 Broad 
St, Newurk, N. J , the 8(*cond Monday of 
every month. 

SoriETT OF iNbOHTniAl, Enginkers, wUh 
headejuarters in Chicago, will hold Its sprlns 
('onvenlion In Cincinnati. April 18. 19 and 
20. 1923 Tlie major subject Will be “Man¬ 
agement J’loblenus of the Sinalhu- PlantB.’ 

A I’acer iNniisTitiEH Exposition will be 
lieid In (Iftind Central Palace New' York 
City, dining the week of April 9, 192*3. b> 
tilt Ini'Ttiatlonal Exposition Co. 

The following met'llngs tire scheduled 
to be held In Rumford Hull. Chcrnlsta 
Club. East 4l8t St.. New York City: 
Kell. 9—.\mcricHn Electloehemlent .Society 
(In eharge), Soeii'ty of Chemleul Industry 
Socl^tf* ih' Chimie IndUFirielh', AniericHn 
Chenilctd Society, Joint meeting. Mttroh 9— 
Arru'rlcan Chemloal Society, Nichols Medal 
Marc'h 23 -Society of Cheriiical Industry, 
regular meeting. April 20—Society of 
Chemtcnl Industr.v (in eharge). American 
Electroeheniicnl Society. Sociktt' de Chimie 
Industrielle. American Chemical Society, 
joint meeting Mny 4 —Ameriesn Chemical 
Society, regular meeting May 11—Soclit^ 
de Chimie Industrielle (in charge), Ameri¬ 
can Chemical Society,' American Electro¬ 
chemical Society. Society of Chemical In¬ 
dustry, .joint meeting. May 18—Society of 
Chemical Industry, regular meeting. June 
8— American Chemical Society, regular 
meeting. 
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The Real Need for 

Aggressive Leadership 

R ecently we have had some elear thinkin>r and 
, straight talking about international relations and 
this country's responsibility in the present Eurojiean 
situation. It is especially significant that it is the voice 
of American business that is moat insistent in its de¬ 
mand that our government should no longer seek to 
avoid its moral obligations to the re.st of the world. 

One of the most recent names to be added to the 
growing list of American business men who have pro¬ 
tested our ineffective foreign policy is that of A, ti. 
Bedford, chairman of the board of the Standard Oil Co. 
of New Jersey. Not long ago in the course of an ad¬ 
dress before the Merchants’ Association in New York 
he laid the blame for our vacillating course squarely at 
the door of the “partisan political controversies which 
have driven us as a people into a position with reference 
!.j the rest of the world that is contrary to the .senti¬ 
ments and traditions of our country.” 

The real need of the moment is for aggre.ssive leader¬ 
ship, and there are few that will disagree with Mr. 
BEDtxiRD that this must come from Washington. 

We are entitled to look to our government for leader- 
•ship and guidance in this great cri.si,-. We feel that it 
is of utmost importnnee that matters of such supreme 
and transcendent consequence should be considered by 
the American people and the American (Jovernment 
from the American standpoint and without regard to 
partisan political considerations. 

We business men appreciate fully all the difficulties 
which confront the udministration, but we feel that we 
can unhesitatingly assure our government at Washing¬ 
ton that the most aggressive leadership will be wel¬ 
comed by the whole American peojile and supported by 
the irresistible forces of intelligent public opinion. 

If such leaders cannot come from among those in our 
government who have guided our foreign policie.s in the 
past, it is not unreasonable to believe that organized 
American business will unofficially, but none the less 
effectively, a.ssert itself in the interest of peace and 
order in Europe. In fact had not the la.st Paris Con¬ 
ference of Allied Premiers already been called for 
Jan. 2, it is not at all unlikely that American business 
through the agency of the Chamber of Commerce of 
the United States might have taken a hand in an effort 
to straighten out the reparations tangle. On Dec. 25, 
1922, the German Industrie- und Handelstag, the lead¬ 
ing commercial body of Germany, invited the Chamber 
of Commerce of the United States to appoint a commis¬ 
sion to investigate and express American opinion on the 
subject of German reparations. This evidence of confi¬ 
dence on the part of the leading commercial body of 
Germany in a similar organization in this country was 
sympathetically received, and the invitation probably 
would have been accepted but for the fact ttat it wae 


considered proper to suspend deci.sioti pending a possible 
settlement at the Paris conference. Events following 
the failure of the diplomats to reach an agreement 
moved with such swiftness and in such unexpected di¬ 
rections that hope of furthe^' action by the Chamber of 
( ommerce of the United States i.s now rather remote. 
The incident is noteworthy, however, as indicating senti¬ 
ment on both sides of the ocean that the time is not 
far distant when the business man will be asked to take 
a more active part in solving the political as well as the 
purely husine.ss problem.s of international relations. 

Kducatioii 

Of the Intuitions 

I N THE current i.ssue of Kiu/inceritif/ Education, the 
president of Antioch College, ARTHUR E. MORGAN, 
declares that the chief defect in technical education 
today is the failure to educaie the intuitions. By 
intuitions he means the ideas that seem to spring into 
being spontaneou.sly and do not eome as the result of 
eonaeiouH reasoning. Mr. Morgan begins by acknowl¬ 
edging the debt that education and our modern engi¬ 
neering world owe to con.scious reasoning and scientific 
analysis—a debt that is monumental and undisputed. 
But he points out that these rationalistic activities, 
which have tiuilt up the astonishing materialistic 
civilization that we now enjoy, are but tools by which 
intuitive purposes are accomplished. 

All of us, he asserts, including engineers, live in the 
main by intuition, When we choose a wife, select a 
home, make friends or vote as a citizen, our intuitions 
generally control us. Yet the technical schools give 
■students the impression that professional life is largely 
a succession of analytical processes. “As a matter of 
fact, in the professional work of most engineers who 
have gone beyond the stage of routine computers, deci¬ 
sions which must be arrived at by intuition both out¬ 
number and outweigh those which can he reached by a 
purely technical approach.” 

President Morgan continues: “Intuitions are not 
vagrants, arriving from nowhere and without cause or 
parentage. Rather they are normal and natural off¬ 
spring, to some extent of heredity, but in very great 
measure of education and environment. ... To 
the extent that the student’s attention at college is con¬ 
fined to a consideration of technical principles and 
processes, his intuitions, outside of these phases •which 
technical training specifically develops, will remain 
narrow, instinctive, primitive and crude, and made up 
of comparatively few factors.” 

Intuition is ap important source of knowledge, a 
source too often overlooked. It is true, as President 
Mosgan declares, that most of us make Important deci¬ 
sions by'uae of.Istdltkm. We decide by its aid whrthw 
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or not to accept ofTcrs and opportunitic.s, whether a 
new acquaintance ia worth truatiiqf or not, and what 
personal policy to pursue. EMtatsoN pointtd out that 
most of our mistakes come from not followintf our 
intuitions, jind that life’s most dillicult problem is in 
deciding in what proportions to mix intuition and 
rationalism. He iwrsonally advocated more intuition 
and less rationalism. The distinguished French philos¬ 
opher Hkrgson has taught similar principles. 

Without doubt the ancient and medieval wise men 
trusted intuition too much and rationali.sm too little. 
But perhaps in our reaction away from mysticism and 
a priori judgments we have emphasized rationalism at 
the expen.se of intuition. We are even apt to belittle 
or lorget the fact that many great contributions to 
.science probably came from a prion ideas. Such a 
hard-headed and mathematical-minded scientist as 
John Dai.Ton is said to hatie got his great idea on the 
atomic theory more by intuition than rationalism. That 
is, he got the idea before he made the experiments; as a 
laboratorian he was what vve shoiiid call a "sloppy 
chemist.” How many of the great discoveries and in¬ 
ventions in .science have probably come by Hashes of 
insight (intuition) rather than by i-old reasoning! Yet 
to hear many college lecturers exp.oiind their .scientific 
methodologies, a student would be led to think that 
there is no such thing as intuition, and that professional 
life is entirely aiiplied rationalism. 

Should we not then admit the imiioiiance of intuition, 
and see that teachers of engineering are broad minded 
and philosojihical enough to develop it.i use? I’resident 
Morgan suggests that this should be done by mixing 
cultural and technical teaching, not by keeiiing them in 
watertight compartments. The great neisl is for pro¬ 
fessors of engineering who are at the same time cultured 
and philosophical men of the world. 

All Ininiiffriilioii I’olicy 
111 llii‘ IVliikiii^ 

OT long ago the National .Association of Manufac¬ 
turers decided it was time to answer the ipie.stion: 
What shall we do about immigration? The opinions of 
representative industrial leaders, farmers, bankers and 
economists were sought and their reidies furnished the 
basis of an interesting discussion in the current number 
of the as.sociat ion’s magazine. Amcriraii 1 loluKtrirs. 
As might have been exiiected, there was a unanimity of 
opinion that the present (piota law is wholly unsatis¬ 
factory. But the symposium al.Mi lirought out sufficient 
constructive criticism to form the basis for a sound and 
permanent immigration policy. 

All of the replies to the association’s inquiry have 
been summarized in a number of recommendations 
which will be found on page 327 of this issue. Among 
these are the propo.sals that the quotas should refer to 
the net immigration from any particular country and 
that in case of labor shortages in this country the 
Secretary of Labor should be authorized to bring about 
the admission of desirable immigrants. It is further 
recommended that registration, distribution and edu¬ 
cation of the incomers should tie handled by a centralized 
bureau or commission with the idea that these processes 
could thus be carried out more expeditiously and at the 
same time in a more humane way. It was almost 
unanimously agreed that the literacy test should be 
abandoned and that in its place we should have a scien'^ 
tide selection of our prospective citizens made by 
American ofBcials on tfe| other side of the ocean. 


It is gratifying to learn that the effect of these 
recommendations has already been felt and that some 
of them probably will be incorporated in a measure 
.smin to come up for Congressional consideration. Mem¬ 
bers of the House Immigration Committee have agreed 
among themselves on several basic principles that will 
underlie any revision of the pre.sent immigration law. 
Although these plans would call for a 2 per cent quota 
based on the number of foreign nationals residing in 
this country in 1890 (instead of 3 per cent in 1910 as 
at present), it is claimed that such a law would be so 
lil’eralized as to make it possible to bring in 200,000 
more aliens than are now admitted. This would be 
accoinjilished by broadening the executive powers of the 
Secretary of Labor and increasing the number of exemp¬ 
tions to the present quota classifications. 

It is apparent that the change from the 1910 to the 
1890 basis would have the effect of sharply reducing 
the (juntas allotted to Italy, Lreece and southeastern 
Europe, without materially affecting those of the north¬ 
ern Eurojiean countries that in the pa.st have furnished 
us with a more desirable type of immigrant. Certain 
features of the proposed bill, however, will require 
further classification and perhaps will have to be modi¬ 
fied considerably. For example, the flexible provision 
authorizing the Secretary of Labor to extend (juntas 
wben necessary is now so worded as to apply only to 
skilled lalior and accordingly would not bo eff('ctive in 
relieving shortages of common labor such as are cur¬ 
rently reported in the .steel industry. 

This much, however, can be said in favor of both the 
association’s proposals and the committee’s tentative 
bill: They mark the first step toward establishing a 
definite immigration policy for the United States. If 
this jiolicy is to be a la.sting one, it must be designed 
to serve the economic and .social intere.st.s of the country 
as a whole - without giving favor to either manufac¬ 
turing or laboring classes. 


Twi-lvc MonlliH' Armistice 
111 llic Coal Industry 

''pHE coal stock report just issued by the Uepartment 
J. of tommcrce and U, S. Geological Survey shows an 
encouraging increase in the sujiplies of bituminous coal 
on hand the fiivst of January, as comjiared with the 
stocks 2 months before. Despite large winter demands 
and active busiiu'ss conditions, the supply has evidently 
slightly exceeded the consumption so that 36,000,000 
tons is now on hand in the commercial stocks of the 
country. This is a sufficient excess above the minimum 
safe stock, approximately 20,000,000 ton.s, so that there 
need be no fear of serious coal shortage this winter. 

It has recently been announced also that wage agree¬ 
ments between mine operators and bituminous coal 
miners will be perfected for the coal year beginning 
April L Thus the industry declares another 12-month 
armistice in the wage wars which have threatened to 
wreck not only that industry but all of the rest of 
American business. In the meantime, the coal “fact¬ 
finding” commission will have completed its studies and 
reported to Congress on the remedies for the persistent 
and recurring troubles incident to coal shortages. 

It has been many months since industry has been able 
to look forward as comfortably to as regular fuel supply 
as is now assured for the next year. Within that year 
it is certainly to be hoped that a permanent solution 
will be found of the ptroblems of this bask industry. 
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What Makes a 

Good Journal Bearing? 

T MIGHT be assumed that the problems connected 

with bearini?s and bearing metals have been solved. 
On the one hand, mechanical engineer.s have constructed 
roller and ball bearings, a.s.sembled with a watchmaker’s 
preci.sion, or installed very effective systems of forced 
lubrication for the older types of journal bearings. 
Metallurgical problems might also be thought to have 
vani.shed, since .specifications ami foundry practice on 
babbitt, railroad "brasses” and bearing bronzes have 
been little changed for years. However, new metallur¬ 
gical problems are continually cropping up and are being 
given careful consideration. To cite only three: How 
far can hardnea.s in a bearing race be sacrificed to ma- 
chinability? What is the best bearing metal for alloy- 
steel shafts in high-siieed automobile or airplane 
engines? What kind of metal should aluminum castings 
or forgings rub against? 

Theoretically, the load on a journal should be borne by 
an oil-film. Practice sometimes falls far short of this 
ideal, but all the progress that has been made in the 
mechanical and metallurgical construction of bearings 
has been effected by providing this minutely thin film 
more perfectly and more continuously. In view of its 
tremendous importance, we might pause to ask. Who is 
pressing a .systematic, scientific research on the physical 
and chemical properties of lubricants? But that inquiry 
would lead us far afield, so for the pre.sent let us consider 
the effect of those undoubted metallurgical factors which 
come into play when the oil film is temporarily broken— 
• hiefly when the shaft is starting or stopping its motion. 

Experience had developed .sevei'iil highly successful 
bearing alloys long before modern melallogra|ihy showed 
us that each was comprised of an aggregate of dissimilar 
crystals having a marked difference in hardness, plastic¬ 
ity and resistance to wear. The hard ones support the 
joui'nal when metallic contact exi.sts, and at such times 
they must he hard enough to support the load and yet 
not hard enough to score the shaft. The softer constitu¬ 
ents wear away .slightly faster and leave pocks for the 
lubricant. They always contain a minute amount of oil, 
but a quantity so necessary to prevent seizing during 
those critical periods when the journal is ju.st starting or 
when enduring a momentary overload. It has also been 
found that successful bearings of long life almost inva¬ 
riably polish the journal during “running-in,” and in 
turn the journal poli.shes the bearing. Now, bearing in 
mind that diamond dust will polish diamond, hut no 
matter how worn it is, it will not polish emerald, it is 
apparent that, the hardest constituent of the bearing 
must bejif the same order of hardness as the journal 
which runs in it. Of course if a journal were glass hard 
and were mechanically and geometrically perfect it would 
run in any true bearing, hut imperfections in alignment 
and finish are always greater than the thickness of the 
oil films; consequently in practice incipient wiping and 
polishing of one on the other always results. Sometimes 
the harder crystals in a bearing actually fuse on their 
surface to an observable extent during the preliminary 
"running-in.” 

For .several years past a research committee of the 
American Society of Mechanical Engineers has been 
considering problems allied to'the main question, “What 
makes an excellent bearing?*’' Early in their investiga¬ 
tions they concluded that the literature was so contra¬ 
dictory it could not possibly be harmonized. Further¬ 
more, they were of the opinion that experience furnished 


the only criterion of a successful hearing. If a number 
of satisfactory combinations of bearing and journal (and 
some unsuccessful ones as well) could be collected, the 
next step would he to study the hardness, orientation, 
melting point and relative amount of the various micro- 
constituents of both pieces. In other wordsf the utmost 
resources of modern metallography must be brought to 
hear on the problem in order to duplicate the successful 
combinations unerringly, and as certainly avoid the 
failure.^. 

The first .steps have been brilliantly successful. They 
have devised a beautiful instrument of precision (called 
by the ugly word "micro-character”), whereby a jewel 
point. 1,000 times sharper than the finest cambric needle, 
is drawn across a nolished surface, ploughing a tiny' 
groove in the crystals of the alloy of a width depending 
upon the hardness of each constituent. Its u.se has 
already cleared up .several puzzling anomalies. Tin oxide 
crystals more than twice as hard as martensite have been 
found in poorly cast, oxidized bronzes—evidently such a 
hearing would .score any journal. One babbitt analysis 
iSn IK), Ou 10 per cent) contains crystals of SnCu, 
harder than cold-drawn shafting of low-carbon steel, and 
contrary to the theory of babbitting and the general 
impression among engineers harder than anything yet 
found in bronze. Nevertheless, that is the reason this 
particular babbitt is most unsatisfactory with soft steel 
journals. 

However, the problem has outgrown the resources of 
the committee. It will be necessary, therefore, if the 
work is to continue, to put a comirotent investigator at 
work in some in.stitution like the Bureau of Standards 
.studying the intimate metallurgical details of many tried 
and true bearings now exi.sting. In view of the impor- 
*ance of accurate knowledge about bearings to railroads, 
machine tool builders, engine and pump manufacturers, 
the automotive trade and the maker.s of bearing metals, 
the nece.s.sary funds will doubtless be forthcoming with¬ 
out extensive solicitation. Enlightened selfishness de¬ 
mands that the metallurgists in these industries get 
behind the most excellent program proposed by the 
Mechanical Engineers’ committee—the results of the 
.study will return their cost over and over again, like 
periHitual compound interest. Many a "hot box” has 
cost more than the expense of the re.search for a month. 

A Protest 

From Germany 

HERE has come to our desk a ‘28-page pamphlet 
containing a reprint of articles recently appearing 
in the Chumiker-Zeitmiii, by Dr. W. A. UvES of Berlin, 
relative to Mr. Negru's articles on conditions in Europe. 
It is a prote.st against almost everything that Mr. 
Negru has said about Germany, The author marshals 
no fewer than ninety-seven references to other authors 
or publications whose expressions regarding Germany 
evidently plea.se him better than did those appearing in 
this magazine. It is another example of the unwilling¬ 
ness or inability of the German mind to admit that 
Germany did anything during the years 1914-4918 to 
lose the confidence and re.speci of the other civilized 
nations of the world, or that in her evasion of the terms 
of the treaty of Versailles and the general conduct of 
her economic affairs in the past 4 or 6 years she has 
immeasurably delayed a return to world-wide peace and 
prosperity. The editor of Chemicai Age, London, he« 
appraised the value of Dr. Dyes’ pamphlet so fairly that 
we putdish his comment elsewhere in this lesue. 
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Readers'Views and Comments 




Costs of Producing 

Natural-(ias Gasoline 

To the Editor of Chemical it Mclalluri/irdl Enijinecrini] 

Sib;— 1 hiivc curefully looked over the costs of pro¬ 
ducing natural-ifas gaaoline as Kiveii in the manuscript 
you kindly sent for my inspection' and 1 believe that 
the figures are approximately correct. However, I 
.should chantre the cost of construelioii of a hifch-presaure 
absorption plant with a capacity of 10,000 iral. per day 
trom the fitrure Mr, Sievers uses - namely, $450,000 or 
$500,000—to $200,000 to $5(i0,000. Atso I should change 
the co,st of a charcoal plant of 4,000 (?al, a day capacity 
from $90,000 to $125,000. I happen to be huildin;; one 
of alKiut this size at the present moment, and I think 
this latter figure is more nearly correct. 

The reason I am suggesting that the 10,000 gal. |ier 
day absorption plant be reduced is that 1 am familiar 
with some very recent developments wherel)y it i.s 
claimed a (!,000-gal, oil-absorplion plant can be built 
for only $100,000. This plant embraces some new im¬ 
provements, and while 1 am a little skeptical about the 
figure, yet it is (irobably not far from the actual cost. 

It might be iiointed out that while the cost of opera¬ 
tion of the compression plant showial lie. per gallon, this 
includes a very large sales cost, whereas apparently the 
absorption plant cost of tile. |)er gallon, which Mr, 
Sievers mentions, does not include sales. At the present 
moment the production at tiu' coinpre.ssion plant he 
cites is about 5,200 gal, a day, and the costs have 
l>een reduced through various economii-s and larger gal- 
lonage to about 8:U'. a gallon. 

I'UlsbniKli. CEORC.E A. llURBELL, 

I’l tfoiniin I'liigiMfci 

Whal Is ‘i 

To the Editor of Chemical if- Metalhiniical Enginecriny 

Sir:—I n my opinion this (piestion- What is steel?— 
has been treated in a most masterly way by the late 
Dr. H. M. Howe in the chapter on Classification and 
Nomenclature of his book, “The Metallograjihy of Steel 
and Cast Iron,” in which he shows that historically and 
logically we seem to be foi-ced to use a classification 
baaed on origin; and, according to the practice gen¬ 
erally used in all but the Teutonic countries, the present 
industrial classification i.s satisfactory and sufficient ex¬ 
cept for blister' steel and ingot iron. In accord with 
this system is Dr. Matthews’ definition of steel: “Steel 
of commerce is that form of iron which has been 
produced by melting to yield a finished product which 
is malleable.” 

Dr. Howe considered a structural clas.sification not 
practical; nevertheless, if it be considered de.sirable to 
distin^ish between low-carbon steel and ingot iron, 
which difference Dr. Matthews’ definition ignores, this 
may be done metallographically, since it so happen.s that 
cementite appears to be soluble in ferrite over the carbon 
range embraced by ingot iron. Thus, up to a content 
of 0.03 per cent carbon, according to H. Scott (Chem. 

‘This article b.v K. O. Sievers nayeare on pp, S97-8 ol thia laauo 
III Chem. a JWrt. 


n 


& Met., Dec. 13, 1922), its existence is not detected by 
thermal or microscopic means, or A, is absent in ingot 
iron and of course also in electrolytic iron and in much 
wrought iron. The other elemenl.s, manganese, sulphur, 
silicon, etc., which may also be present, need not be 
considered in the definition, since they may be classed 
as constituents of, or impurities in, either iron or steel. 

On the high-carbon side, there does not appear to 
be as sharp a demarcation between steel and cast iron, 
for example, as appears to exist between ingot iron and 
.steel. 

Your proposed definition, “Steel is a malleable alloy 
of iron and iron carbide,” may be ambiguous with 
I’cspect to wrought iron. 

Recognizing the disappearing product known as 
lili.ster steel as an anomaly, Dr. Matthews’ definition may 
he modified to eliminate ingot iron; “Steel of commerce 
is that form of iron which has been produced by melting 
to yield a malleable, finished product in which iron 
carbide can lie detected.” George K. Burgess, 

|{iiii-;iii (if Sljindaiii.K, Cliief, hlvIvKin of Mftalliil'jrv, 

W'lisliinniiin. I >, C. 

Problonis in the 

Produclion of Sodium Sulphide 

To the Editor of Chemical & Metallurgical Engineering 

Sir:—R eferring to the editorial on “Sodium Sulphide” 
in your issue of Jan. 10, this company has produced 
.sodium sulphide both by the direct method and as a 
byproduct from the barium industry. While we be¬ 
lieve the barium industry is permanent in this country, 
still you are correct in saying the sodium sulphide de¬ 
rived therefrom cannot be regarded as a basic source, 
l)ecauHe at the very be.st it is variable. Regarding the 
direct method, what .you say is very true indeed. It is 
our belief that any great improvement in the direct 
process must of necessity get away altogether from 
cither reverberatory or rotary furnaces. However, ex¬ 
periments along this line we think should be confined 
solely to the amount anyone can afford to lo.se on a 
venture. JAMES B. Pierce, Jr. 

Kolliii I’lionucnl rorportitloii. 

Stiulh Oiuirlfi.Mlon, W, Vm 

To the Editor of Chemical & Metallurgical Engineering 

Sir:-- -I have noted with interest your .editorial in the 
Jan. 10 issue regarding the manufacture of sodium 
sulphide. Thia problem is indeed an intricate one and 
one to which manufacturers have given .serious thought. 
A process with a low per cent yield of the.soda input 
is one which offers a big chance of improvement and, 
at the same time, the rough semi-skilled labor necessary, 
which continually grows harder to obtain, also makes 
improvement necessary. 

Seemingly all attempts at improvement have met with 
only meager success, both in thia country and abroad. 
Careful temperature control would aid greatly, but to 
simplify this for operation by the class of labor neces¬ 
sary presents a difficult problem in. that no suitable 
recording instrument has yet been found which stands 
up under the furnace conditions. Again, impurities 
entering the entda pajednet from the furnace walls, etc,. 
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tend to make filtration of the solution of dissolved 
sulphide melt impossible, and here ajrain a difficult prob¬ 
lem is met. 

The production of a fluid melt which could be run 
directly from the furnace into water, forming an im¬ 
mediate solution, would cut down .Hulwequent crushing 
and handling costs, but to obtain proper fluidity, the 
amount of the reducing medium, .such as coal screen¬ 
ings, has to be lessened to such an extent that proper 
reduction does not take place and again one i.s baflled. 
h’lnall.v, a large stack loss is also entailed in the pre.sent 
process which presents a problem where a saving could 
be made. 

It is believed, however, that in time these problems 
will be solved as this one of the crnde.st processes in 
the, inorganic chemical industry inu.sl of necessity be 
eventually improved. 

Further comments on your editorial will he inter- 
e.sting. Arthub L. Gardner. 

.MrltUUiU’ I’lH-mll'.'ll (\. , 

llM y>M. .\hms. 


Lonfi-Torm CreiHls and 

The Fertilizer Industry 

To thf’ Editor of Cheviical MotaiUirgicoi EnghifcriiKi 

SIR:—Referring to your editorial in the Jan. 10 issue, 
entitled “Long-Term Credits and the Fertilizer Industry," 
the facts as you state them are e.s.sentially correct, but 
the conclusion at which you arrive is not a practical 
possibility, if for no other reason than that it un¬ 
doubtedly would be held to be an agreement in restraint 
ef trade. Charles II. MacDowell, 

<Ill. J'n-Mitient, \)nu>iii' F'crtilizci ('<j 

To the Editor of Chemical & Metallinyiral Engineering 

Sir:— 1 read your recent editorial entitled “Long- 
Term Credits and the Fertilizer Industry” with a good 
deal of interest. You are quite right in saying that 
long-term credits is one of the very serious problems 
of the industr.v, and you could .safely have added that 
it is also one of the most pernicious practices. However, 
I hardly think this practice was started with a view of 
increasing the tonnage already established, but on the 
other hand 1 think it was more to induce the use of 
fertilizer w'here it had not been used before. Now that 
its use has pa.S8ed the experimental stage, it seems to 
me high time for the industry to change its selling 
policy. 

Years ago the average farmer looked on a sack of 
fertilizer as being nothing more than a bag of -and 
through which a polecat had been drawn, but since that 
time our agricultural colleges have established without 
question the value of fertilizer and have convinced the 
intelligent farmer it is as necessary for him to feed his 
plants as it is for him to feed his stock if he hopes to 
get best results. 

You are right in saying that competition is one of the 
causes of long credits. Some fertilizer concerns, in 
their anxiety for tonnage, seem to have little if any 
regard for the credit risk involved, and apparently are 
willing to give almost any credit terms, merely to effect 
a sale, with the result that the fertilizer industry has 
really been playing the part of banker to the farmer. 
However, the industry is endeavoring to get away from 
this practice, with the hope of putting the business on a 
cash basis, as it should be. 

Cottonseed meal is rarely, if ever, sold on other than 
cash against doeuments temu, even though it is used by 


the fanner as a fertilizer, and yet that same farmer, 
who would willingly pay cash for his meal, nitrate of 
soda and other fertilizer material.s, balks when it comes 
to paying cash for his nuinufactured fertilizer. 

Another bad feature about long-term credits is that a 
great many merchants were really averse ft handling 
fertilizer, but did so in order to get the other business 
of the planter. However, to get this business they used 
the fertilizer as a leader and .sold it at practically cost 
to them, thereby losing the interest on the money they 
advanced to pay the freight (where freight was not pre¬ 
paid) and also receiving nothing for their trouble and 
expense in handling the goods. The result was. when 
their notes for this fertilizer became due, they figured 
that the fertilizer end of the business was the last thing 
to be paid, for the reason that they thenaselves made no 
profit out of it, which, of course, was a poor excuse. 

Again, country merchants, who could not borrow 
money from a bank without putting up ample security, 
bought fertilizer on credit and sold it out at its exact 
co.st for cash, which money they used in their business 
without interest from date of shiiiment until May 1 (the 
usual settling date). Then when they settled on May 1, 
they would give their notes due in the fall, said notes 
including intere.st fnim May 1 to maturity, without arlV 
security whatever. When the.se notes matured, the 
merchants .seemed to feel that they were the last things 
to be paid, and in many instances it was with great diffi¬ 
culty that collection of them was effected. 

In the southeast Atlantic states the cu.stom has been 
to prepay freights on shipments of fertilizer. This 
means that the fertilizer manufacturers have not only 
extended credit on their goods, but they have loaned the 
country merchant the money (without interest) with 
which to pay the freight. The reason this pernicious 
practice was started was competition. However, it did 
not reach what is known as the Southwestern territory 
—that is, the Southern section west of the Mississippi 
River—until the last few years, when it was introduced 
by the packers at the time they entered this field. 

The industry has made greater strides in the last 
2 or 3 years toward putting the business on a cash basis 
than ever tiefore, and banka throughout this territory 
are beginning to recognize the fact that they must assist 
in carrying the credit risk, and therefore a number of 
them are now beginning to make loans to farmers to 
enable them to buy fertilizer, and the fertilizer industry 
is helping this along by offering very attractive dis¬ 
counts this year. E. K. HUEY. 

.Mnrricnri (’oilon Oil I’o . 

\cw' OriounH, J4J1. 

To the Editor of Chemical & Metallurgical Engineering 

SIR:—Referring to your recent editorial, the manu¬ 
facture of sodium sulphide still remains, so far as I am 
aware, just about where it was in Weldon’s time. Dur¬ 
ing the 26 years that I have been interested in it, the 
slight attempts that have been made toward improve¬ 
ment have left the process just about where it was. Mr. 
Gardner’s letter to you enumerates some of the diffi¬ 
culties that have been met. The men who dii^ much 
of the work many years ago are no longer with us. 
The results were negative and the details of the work 
done are lost. I am quite convinced that any real 
improvement in manufacture must be along lines rad¬ 
ically different from any that have as yet come to my 
attention. F. G. Stantial. 

MrrrIniBe Chiuntcal Co.. 

Woburn. Uuse. 
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British Chemical Industries 

Fbom Oub London Correspondent 

Lonixin, ,Ian. 18, 1923. 

LTHOJJGII the political .situation in Kurnpe give.s 
rise to anxiety, the (ffneral improvement that has 
taken place in the chemical trade during the last few 
months is still maintained and prices a.s well as busi¬ 
ness both for home and export account are increasing 
slowly but surely. It is perhaps premature to form 
any opinion as to the effect of the oiaupation of the 
Ruhr upon specific industries, but i( is fairly clear 
that the coal and the iron and steel trades will improve, 
at any rate temporarily. The textile trades continue 
very firm and have helped to maintain stability in chem¬ 
ical markets. The prices of (lerman fine chemicals will 
presumably advance in the near future, and it almost 
seems as if the British fisc chemical industry, which, 
as previously noted in these columns, has been more or 
less moribund for a long time jia.st, will experience 
something of a revival. There is also a distinct improve¬ 
ment in the sales of dyestuffs. 

Good Coal and Oil Bkospects 

Cheap coal has always been a prjnu' necessity for this 
country, but although the output is ainiost at its maxi¬ 
mum, having regard to the 7-hour (iay, and pithead 
prices are only about 60 per ceiil above pre-war, freight 
and other expenses are up about 90 pel' cent. I’ressiire 
has been brought to bear upon the railways to reduce 
freights, but so far without sui'cess. Nevertheless, a 
reduction is confidently expected in the late spring and 
if it should also be possible to induce the miners to 
revert to the 8-hour day, that would make all the dif¬ 
ference ill enabling the heavy influx of orders to lie 
filled and in giving the necessary ini|ietus to the chemical 
and allied industries. 

Fuel oil continues to gain favor and low-temperature 
carbonization of certain caniiels and other low'-grade 
coals is showing a progressive increa.se, probably be¬ 
cause such installations do not depend upon the sale of 
smokeless solid fuel, Ver\’ substantial progress has 
been made in low-temperature retorting, and active 
developments are reported in the distillation of shales, 
torbanltes, lignites and the like. 

Industrial and Tkchnicai. Develoi-ments 

The past year has not. been very prolific a.s regards 
the introduction of new processes, and thaf may have 
to some extent been due to the natural reluctance of 
.manufacturers in hard times to encourage expenditure 
on hypothetical schemes. The outlook and po.sition is 
now changing and quite a number of promising develop¬ 
ments are under way. Mention might be made of the 
tendency to import liquid rubber latex instead of crepe 
and of two processes using latex, the one giving cold 
vulcanized products practically without odor and with¬ 
out brittleness in the cold, and the other enabling 
practically the whole of the constituents of the latex 
to be ijnported in solid or pasty instead of liquid form, 
thus saving freight yet enabling the essential parts of 
th« latex to t>e reconstituted for manufacturing proc- 
esRes after arrival. As mentioned in last month’s 

» ea, the process for coagulation of blood and tankage 
means of suitable reagents is now being tried out 
phonograph record.s, cotton spinners’ bobbins. 


waterproof paper, electrical goods and buttons may be 
in.stanced as probable applications. English patent 
165,8.32 indicates that the blood is heated for about 
24 hours at about 50 deg. C., preferably in a closed 
vessel, and the aeration is carried to such a point that 
coagulation to a stiff jelly can be effected in about 2 
hours by adding 2 to 4 per cent of 40 per cent formalde¬ 
hyde or 1 per cent of caustic soda. Alternatively the 
blood may be injected in a thin stream into hot water 
containing coagulating reagents, and it is stated that 
the cost of manufacturing material that would be suit¬ 
able for molding purposes is about 3c. per pound. In 
referring to development and new inventions your cor¬ 
respondent has. often been struck by the fact that busi¬ 
ness trips to Europe would be more profitable in every 
way if made in the spring instead of being combined 
with a vacation during the “rush” period. In the summer 
business topics are at a discount in spite of numerous 
“prospects” from America, and firms would do well to 
consider carefully planned winter or spring trips in¬ 
stead, preparing the ground beforehand by correspond¬ 
ence and representatives’ reports. 

General News and Notes 

The Society of Chemical Industry’s new weekly 
journal Chemistry and Industry has, on the whole, been 
favorably and tolerantly received and is already show¬ 
ing signs of improvement. A not uiicxpi'cted feature 
is the indirect advertising that the society has received 
by providing a general topic of conversation. The 
Chemical Aye. has now incorporated the monthly Chinn 
Clay Trade Review and in view of the revival in this 
industry and its close connection with many chemical 
works, the moment seems opportune. 

The public is taking considerable intere.st in the 
official iiKiuiry as to charging for gas by its thermal 
value and a few recent accidents have produced much 
unjustifiable criticism of carbon monoxide content and 
its dangers. The tendency is still for a reduction in 
gas prices and for an increase in the declared calorific 
value. 

E. V. Evans has resigned his appointment as a mem¬ 
ber of the Dyestuffs Advisory and Development Com¬ 
mittees and his place has been taken by Mr. Dawson, 
manager of the British Alizarine Co., and Mr. Blundell, 
of the North British Chemical Co., Ltd., respectively. 
Dr. Carpenter has resigned from the Council of the 
A.B.C.M. (Association of British Chemical Manufac¬ 
turers) and Dr. Clayton, M.P., succeeds him. 

The death of Prof. George Lunge at Zurich i.s a 
reminder of the great debt which the chemical indus¬ 
tries of all countries owe to this literary pioneer and 
inventor. It may be of intere.st to know that one of his 
■sons is head of the development department of 
Courtaiilts, Ltd. 

The Institution of Chemical Engineers i.s now defi¬ 
nitely in lieing and the first batch of members ha.s 
already been elected by the Council. Reciprocal ar¬ 
rangements have been made with the American Institute 
of Chemical Engineers for attendance at meetings and 
in regard to proceedings; applications for member.ship 
already exceed two hundred. 

1'our correspondent regrets an unfortunate error in 
quoting prices for pitch in last month’s notes. The 
price a few months ago should read $12.60 and the level 
in December was $28. As anticipated, prices have 
slightly increased since to $30. 
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The Dollars and Cents 
Of Careful Barrel Handling 


. . . V .. '■ ■■ ■' ' " 

Although the Wooden Barrel 
Was Invented Far Back Before 
the First Dawn of Written His¬ 
tory, Little Is Known ^by the 
Average User as to the ^oper 
Care to Give Them When Han¬ 
dling and Storing — Some Star¬ 
tling Figures Are Presented 
Showing the Money Involved 


By Matthew William Potts 

Conaillllng Ktigiiin'r, N™- York City 

T here is no doubt that the chemical and allied 
industries of this country are the greatest users 
of wooden barrels, and thi.s includes what is 
known as tight and slack cooperage, 1 have lieen in 
plants where the plant managers and purchasing agents 
are not familiar with the meaning of the terms tight 
and ,slack cooperage, and yet they are using hundreds 
of barrels per day. This lack of knowledge goes right 
down through the organizations and is the cause of 
much abuse to the barrels, loss of materials through 
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leakage, contamination of contents, etc,, which amounts 
to thousands of dollars per year. 

Recently a large chemical company contemplated the 
use of bilged steel barrels as shipping containers for 
its products. These barrels were to be billed to the 
customer with a refund, providing they were returned 
to the company,* This system is now in use by a num¬ 
ber of large chemical industrie.s, but it has nearly as 
many disadvantages as the old wooden barrels. 

Upon investigation, the chemical company of which 
I speak found that most of its trouble was due to its 
own carelessness in the handling and storage of the 
wooden barrels, both before and after filling. After cor¬ 
recting a few of the most flagrant cases of barrel abuse 
It was found unneces.sary to provide a returnable con¬ 
tainer system and in this way an investment of money 
amounting to over a hundred thousand dollars was saved. 
In another plant it was found that by properly stor¬ 
ing the wooden barrels, both before and after filling, 
a cheaper grade of barrel could be used. This change 
in grade made a saving of 45 cents per barrel. The 

Hwjk rights reserved. 


compan.v was using approximately 200 barrels per day, 
300 days per year, .so this small saving per barrel 
amounted to 327,000 per year in barrel costs alone. 
There were additional savings in labor coats for re¬ 
pairing and coopering, clainy; on carriers and delays to 
customers. 

“Barrels Are Not Well Made Any More" 

The common complaints against the wooden barrels 
of today are; the wood dries out, hoops fall off, heads 
break in, liquid contents leak out between the staves, 
at the bung and around the croze of the barrel. These 
complaints are sumihed up by plant managers and 
purchasing agents in the statement, “The barrels of 
today are not properly made,” 

Replacing heads, putting on new hoops, coopering 
and recooiH-ring are expensive. Leakage of contents 
amounts to a loss of thousands of dollars every year to 
manufacturer and consumer alike, but why place all 
the blame against the barrel manufacturer? Experi¬ 
ence proves that leaks are caused more frequently from 
abuse (many times unintentional) than from improper 
manufacture. Barrels aro most frequently ruined at 
the users' plant while empty. Fig. 1 illustrates a very 
frequent example of barrel abuse. 

In the first place the storage location is improper. 
It is under a viaduct where rain and .snow can beat in 
from either side, and there is a continual circulation 
of air. Urip and drainage from the viaduct falls down 
on the heads of the barrels, causing them to swell. 
When the photograph was taken the sun was beating 
down on the liarrels as shown to the left. They are 



FIG. 2-EXAMHUI of QOOIJ EMPTY BARREL STORAGE 
AIbu Hhows barreln being handled by means of slat conveyors 
and gravity conveyors, (Coortesy Matthews Gravity Conveyor 
Co.) 
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pi'ai'lically unprotected and the allernatiiiK wettnip and 
dryintf nut ot the wood haa a diisa.sirous effect. By 
looking closely, a number may be .seen where the hoop.s 
have fallen off, one has only the two head hooi)s re- 
maininj;. Considerintf that these bari’els had been in 
storane only a week when the photograph was taken, 
they are in poor condition. 

The BAKKhx Manufacturer Is ('akefui, oe Stock 

To appreciate why a barrel should be protected it is 
helpful to Rive a little detail as to the method of manu¬ 
facture. From the very start, Rreat care is taken to 
remove .just the right amount of moisture from the 
lumlxT. The rough staves are usually stored in the 
open for a year to sea.son. Before they arc ready to 
assemble into a barrel they are put into a hot room 
or dry kiln to evaporate the remaining moisture. To 
make the bilge, steaming is necessary, but this slight 
addition of moisture is later removed b,\ tiring, (See 
Figs. 3 and 4 .1 

This dryness of the barrel makes the slaves and 
heads equivalent to blotting paper, with an affinity for 
moisture. This is the reason why the inside of the 
barrel is sized (or lined) if it is to be used as a con¬ 
tainer for liquids or pastes. If the absorption of mois¬ 
ture from the outside is not ex- 
ce.s.sive, is eou.stant and of an 
even temperature, the barrel will 
not be damaged. However, when 
moisture hius been iibsorbed and 
subsequently evaporated, leaks 
will develop, becau.se the swelling 
of the barrel has expanded the 
hoops and they do not return to 
their original diameter to hold 
the joints tight. 

This is the reason it is neci's- 
sary to store barrels in a proper 
locatjpn, under cover and in an 
even temperature. Extremt* va¬ 
riations in temperature will oiien 
the joints. This trouble i.s ex¬ 
perienced in March and April, 

%hen we have warm days and 
cold nights. This causes the 
. ataves and heads to expand dur¬ 
ing the high tempei^ture in the 


day and there is no correspond¬ 
ing shrinkage of the hoops at 
night. 

Fig. 2 illustrates a good empty 
stoi'age and a good method of 
handling barrels. The features 
to note are the clean, dry, well- 
ventilatcd room where the bar¬ 
rels arc kept, the even piles, the 
spacing .so that the top ones are 
not rc.sting on the heads of those 
beneath, but are resting on the 
chimbs with four points of con¬ 
tact and .support. Also all hoops 
are tight and in proper place. 

The handling of barrels is 
often con.sidered of no impor¬ 
tance because they are provided 
with a bilge which makes them 
ea.sy to roll. This general prac¬ 
tice or method is not recom¬ 
mended except where a track or runway is provided 
so that it is possible to get two points of contact 
near the (luarler hoops, h’ig. 2 .shows an ideal way 
of handling barrels by means of an apron conveyor, 
or elevator, and gravity conveyors. Another means 
is by electric storage, battery lift truck that trans¬ 
ports the barrels from place to place and akso elevates 
them for piling. The carele.ss dropping of a barrel, if 
oven lor only 6 inches, is likely to break a .stave, and 
to roll I hem on the bilge, allowing them to bump one 
another with torce, has a tendency to spring the staves 
and produce leakers, especially if the barrels are packed 
with liquids or pastes. 

Taking a little more care in barrel handling will be 
found a profitable investment. When uidoading from 
trucks or automobiles the barrels should be lowered by 
means of skids. When being tiered they should be 
raised and lowered by means of portable elevators. 
When the barrels are to be transported for a long dis¬ 
tance the track runway will be found very advantageous. 
This track or runway is simple in con.struction and con¬ 
sists of two .strips of wood or small iron rails spaced 
approximately 111 in. apart. The writer has seen barrels 
filled with liquids rolled for a distance of a quarter of 
a mile ami then turned at right angle.s to the first run 
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and rolled lor an additional distance of over a thousand 
feet. In the entire length of this runway only two men 
were required to handle the barrels. One man was 
stationed at the right-angle turn and the other man 
patrolled the entire runway, so that when a congestion 
at any point made it necessary to stop the barrels he 
stopped them gently and did not permit them to bump 
together. In this way it was po.s.sible to load cars 
quickly and economically, as many a.s eight cars being 
loaded at a time. 

The High Art of Coopering 

Barrels are often ruined when they are being filled. 
They are almost always improperly coopered. These 
two points can be given very careful consideration. 
When barrels are to be filled wdth liquids, more care 
is required than if they are to be filled with a powdered 
or lump material. First the hooiia should be driven 
tight. It i.s be.st to do this coopering by machinery as 
shown in Fig. 6, a.s barrel coopering is an art that few 
men under.stand and the machine coopering ha.s been 
perfected to eliminate the human clement. If, however, 
the number of barrels is small, hand coopering can be 
used and at all times the employing of an experienced 
cooper will be found economical, although it will be 
nece.ssary to pay him more wage.s than an ordinary 
laboi'pr. 

For hand coopering and other puiposcs every barrel 
user .should supply the cooper with the proper tools, 
which include a cooper’s hammer, chimb maul and bung 
learner. In addition, the cooper .should have on hand 
at all limes a .supply of bung.s, flag. peg.s, extra head.s 
and extra hoops. The hoops on a barrel should be tight¬ 
ened by light taps around the barrel and not by a hard 
blow at any one point. If the barrels are .slippery, lump 
chalk .should be used for better friction until hoops are 
in final po.sition and fastened. 

-No mattei' what the product is, a barrel .should never 
be completely filled. Ample room must be allowed for 
e.vpan.sion. Some barrel users leave out a gallon in a 
■'iO-gal. barrel and smaller sizes proportionately. Others 
s‘ .i|) filling when the liquid is within 2 or ,'i in. of the 
bung hole. Of course some liquids have a greater ten¬ 
dency to expand than others, which prevents giving a 
universal rule to follow, but care should be taken in this 
respect and the filler should adopt a safe, con.servHtive 
policy covering this important 
point. Where barrels are filled 
by removing one head, as in the 
case of dry products, heavy 
pastes, etc., care must be ex¬ 
ercised in replacing the head 
.so that it fits square in the 
croze or groove. A leak in the 
croze (where head and staves 
come together) usually indi¬ 
cates a poor fit and can gen¬ 
erally be stopped by hammering 
the outside of the barrel at that 
point until the head falls into 
place. 

The final job of bunging up 
the barrel is often badly done. 

Putting in the bung is very 
simple, but it must be done 
right. First soak the bung in 
hot water so that it will ejcpand 
quickly after it is driven in. 


Then insert it part way to make sure that it exactly flti 
the hole. If it is too tight, ream out the hole just a trliti 
with the proper tool. If it is too loose, wrap it with « 
piece of cloth, or preferably use a large bung. The flna 
driving should not be done until the grain of the bunt 
runs parallel with the grain of the stave (to avoit 
breakage), then hammer it “home" and turn the barye 
to test for leakage. If it holds tight, seal the bunt 
with a bung seal, or strap, and the job i.s properly done 

A number of chemicals are packed in the form of flw 
powder and it has been found that in order to save tht 
leakiige of content, no matter how well the barrel ii 
made, it is necessary to remove one of the heads befor* 
filling and to insert a paraffine paper bag liner. Th( 
contents are then packed into this paper bag within the 
barrel, the top of the bag is drawn together and tied, 
the head re.placed and the barrel is ready for painting 
and shipping. At this point there is overlooked an 
important help to the customer—numedy, the marking 
of the head that has been removed .so it will be possible 
for him to open the proper end of the barrel, so that 
when he has removed only a portion of its contents 
he can again tie the bag. This marking can easily be 
taken care of by having the cooper when he removes 
the head (before filling) nail a small embossed disk 
on the upper side. This disk can be about an inch ir 
diameter and carry the words, “Open this end." Ther 
when the head is replaced after the barrel has beer 
filled there is no guessing a.s to which end to open. 

After Filling and Before Shipping 

Kvery barrel upon being filled, whether filled with 
Ibluids, lumps or powder, should have the hoops driver 
tight and nailed down with fasteners, or cleats, or 
dented into the wood with a sharp tool. This holds the 
hoops firmly in place against jolts and rough handling. 
Each hoo]) should have at least two nails or dents, one 
on each side of the liarrel, and these should be placed 
only after the final driving of the hoops. 

Painting of barrels i.s done for two reasons. First, 
to provide a protective coat for the wooden heads and 
staves, and second, to give a neat appearance to the 
package and to serve as an advertisement for the com¬ 
pany whose products it contains. The painting and 
marking of barrels is according to the taste of each 
individual user. Some like blue barrels with white 
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heads, carryinK a stenciled trade mark and the neces¬ 
sary shipping marks such as “Net, Tare and Gross” 
weights. Others like a red barrel with a white band 
around the center or bilge. The decorative effect is not 
so important as the proper time and method of painting. 
In a nunilier of cases the barrels are painted l)efore 
filling, but I believe the time to paint a barrel is just 
prior to shipment. The paint then acts as a protective 
coat, as it is fresh, and the slight addition of moisture 
swells the staves just enough to keep the hoops tight 
while in transit. 

Machine Painting Oktkn Kconomical 

The method of painting depends upon the number 
being shipped per day. If this e.xceeds fifty, the use 
of machine equipment will be found economical. When 
the barrels are painted before fdling. a revolving ma¬ 
chine is the most advantageous, but when the barrels 
are filled and then painted, an air bru.sh equipment with 
a revolving, lift turntable, will be found most sati.s- 
factory. 

An investigation made by the writer gives the fol- 


lowing comiiarison between the hand and 
methods of painting barrels as follows: 

machine 

Dntn 

liiiiid 

Air l^nixii 

Niinilwr of mci' on pinnfiiui o|)»’rii1 ion 

* 2 or i 

1 

NuiiiImt of liourM workfd 

In 12 

4 

Avcrugt' nmii-liourn i>ri ili v 

IH 

f» 

Wngi'B pi'rniflfi hour 

$0 45 
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AvcniKi' liilfor I'oNt ixtiIhv 

tfi 10 

.$4 95 
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Nt’1 RHviiitfR film t'l iiir liriiNli luctti d-i 
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II |n r iii(>iit)i 

$262 it) 


Over and above the direct money savings is the speed¬ 
ing uj) of the work, a neatei' and cleaner painting space 
and general better working conditions. 

The grade of jiaint to be used is al.so a matter of 
personal choice, but it must be remembered that your 
barrels in transit are a good source of advertisement 
and it is well to give them a good coat of paint and 
to use care in selecting distinctive colors, h'or ordi¬ 
nary commercial purposes, 1 would suggest either a 
pa.ste, barrel paint, thinned with rosin oil or gloss oil, 
or a cheap dry earth paint rni.xed with rosin oil. The 
rosin oil can be purchased or can be made by pulverizing 
3i lb. "F” grade rosin and adding I gal, of naphtha. 
Apply heat, stirring until dissolved. This mixture 
should be kept in a covered receptable, as it evaiiorates 
quickly. 

The common blue and w’hile combination on staves 
and heads requires a paint mixture of 5 lb. dry paint 
with 1 gal. of rosin oil. if red or yellow is preferred, 3 
11). jtaint with 1 gal. of rosin oil. Kaw naphtha should 
not be used for thinning, as it will make the surface 
dull or flat. When using the air-brush method of 
painting, the above specifications should be submitted 
to the manufacturer of the air-gun and should be ap¬ 
proved by him before being used in the equipment. 

The marking or tagging of barrels for identification 
is a jproblem on which many users have spent consider- 
abie time and money without obtaining satisfactory re¬ 
sults. A covered envelope made of paper and tacked to 
the head or side of the barrel is generally used. These 
tear off in storage and in transit. If wetted, the writ¬ 
ing blurs and the identification of the barrel is lost. 
The most satisfactory method of marking is to use an 
embossed metal tag. The barrel will then practically 
have to be destroyed before it will lose its marking. 


Effect of Manganese on Steel 

A method of preparing very pure iron has been 
developed at the Bureau of Standards and with this iron 
as a base various steels and other iron alloys have been 
made for the purpose of te.sting them without the com¬ 
plicating effect of impurities which are usually present 
in commercial iron and steel. 

The use of manganese in steel as a .strengthening 
agent in addition to the carbon is the chief subject of 
the inve.stigation described in Scientific Paper 464 from 
the bureau, entitled “The Kffect of Mangane.se on the 
Structure of Alloys in the Iron-Carbon System.” 

The use of higher percentages of manganese for 
producing high tensile proiierlies in low- and medium- 
carbon steels has been recommended at times by various 
metallurgists, and to some extent such recommendations 
have been carried out in commercial practice. The re¬ 
sults obtained in this investigation of the structural 
effects of manganese in steel strongly confirm such 
recommendations concerning this u.se of the element. 

The general effect of manganese may be concisely 
described as a “restraining influence” so that the 
pearlite, even after annealing, exists in very fine¬ 
grained condition if considerable mangane.se is present. 
In this respect the steel resembles in structure and 
mechanical properties the condition which u.suaily 
obtains in similar steels of low manganese content after 
rather rapid cooling—for example, air-cooling. 

Manganese also appears to have a very noticeable 
effect upon the rate at which high-carbon steels, such 
as carbon tool steels and file steels, assume the granular 
or “spheroidized” state—a condition which for many 
purposes is very desirable. Manganese egerts it.s char¬ 
acteristic retarding influence upon this change. 

(Quarry Operators Should Apply 
Engineering Principles 

“During recent years 1 have visited about 600 stone 
quarries,” states Oliver Bowles, mineral technologist of 
the Bureau of Mines. “Many of these quarries are 
highly efficient operations, but on the other hand I find 
some processes in use that are as crude as those em¬ 
ployed in Egypt when the pyramids were built. The 
employment of ineffieient methods is due partly to lack 
of capital, partly to tradition or to the influence of 
methods u.sed in surrounding operations, and partly to 
unusual quarry conditions, but one great outstanding 
lack is the failure to apply the principles of engineering 
to the problems encountered. Some problems may 
require the experience and knowledge of a trained en¬ 
gineer, and he should be called in consultation. In many 
in.stances, however, the operator is quite capable of 
solving his own problems by applying to them two im¬ 
portant engineering principles. The first principle is 
the ability to see both sides of a question, to weigh the 
evidence impartially, and to dismiss from consideration 
any preconceived opinion as to the most desirable solu¬ 
tion of the problem. The second important principle 
is the establismcnt of conclusions on a .sound basis of 
fact. Thus the preparation of positive data i.s a neces¬ 
sary function of any investigator, and thi.s can be done 
only by keeping exact records of tonnage and costa. Few 
economic problems can be solved without u.sing figures, 
and no quarryman can hope to solve his problems with¬ 
out the aid of systematic records. Many processes now 
in use would be abandoned tomorrow if the operator 
had before him figpree indicating their excessive cost.” 
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Cost of Producing 
Natural-Gas Gasoline 

The Scope of the Industry Is Briefly Outlined and 
Recovery Costs for Various Types of Plants 
Are Carefully Analyzed 

By E. G. Sikvf.ks 

WjiHhiiinton, 1'. (• 

F rom experimental production on a small and crude 
scale in 1900 to an output of 450,000,000 gal. in 1921 
is the story, in brief, of the growth of the nalural-ga.s 
gasoline industry in the United Slates. The first plant 
was constructed in Pennsylvania in 1904, hut not until 
1910 did the industry assume commercial importance. 
The production of natural-gas gasoline has made 
marked progress .since 1915, due to the development at 
that time of the absorption process, which made it 
possible to remove the gasoline from dry gas and ul.so to 
treal a much larger quantity of gas. 

In 1911 the total output in the United Stales was 
7,425,000 gal., but the annual production since then 
has increased rapidly. The output in 1921 was 590 per 
cent greater than that of 1911. Table 1 shows the 
production from 1910 to Itl21 inclusive, and Table II 
shows the output in 1921 by states. 

Gasoline is recovered from natural gas by two chief 
methods—namely, by compression and absorption. The 
compression method is applied to wot gas or that hav¬ 
ing a high gasoline content, whereas the absorption 
process is used for dry gas yielding less than 1 gal. of 
gasoline per thousand cubic feet of gas. Absorption 
penis are now largely replacing compression plants 
lieiau.se the absorption product is more stable and de¬ 
mands a higher price. Present-day practice, however, 
has shown that the combination of comiiression and 
absoiption plants is very successful, consequently many 
of Ihe o))erators are combining these pi'ocesses. About 
75 per cent of the total annual ouliiut is produced at the 
i ompressioii plants. 

line of the vital problems in the production of natural- 


gas gasoline ia that of plant efficiency. Many plants are 
today operating under condition.s not in conformity 
with good conservation practice. The producers, how¬ 
ever, are mindful of this fact and are constantly work¬ 
ing toward greater improvements. Accordir\^ to data 
compiled by the United States Geological Survey the 
yield of gasoline per thousand cubic feet of gas in 1921 
was nearly 0.2 gal. greater than in 1920. In Table I 
it will be noted that there ha.s been an annual increase 
in yield since 1916. 

The economic importance of natural-gas gasoline is 
better appreciated when it is realized that it constitutes 
nearly one-tenth of all the gasoline produced annually 
in the United States. Natural-gas gasoline is highly 
volatile and therefore is blended with naphthas or re¬ 
finery gasolines in preparation for the market. This 
is an economic factor in that the blending makes it pos¬ 
sible to utilize large quantfties of naphthas at the 
refineries otherwise having little eommereial u.se. In 
view of the constantly inereasiiig demand for motor 
fuels, the production of natural-gas gasoline must of 
necessity eontinue to he one of oiir essential industries. 

Beeause of the rapid growth of the industry, due 
perhaps to the inereasiiig demand for gasoline, not 
enough attention has •been paid lo the costs of con¬ 
struction and operation of plants. The greatest expan¬ 
sion of the industry came during the war when manu¬ 
facturers were able to market their product at almost 
any price. Coiisequenlly there was little necessity for 
careful aiialy.ses of costs. The manufacturers were 
making good profits and, furthermore, were too busy 
.solving mechanical problems to give more than cursory 
consideration to the matter of costs. The depression 
following the war demoralized prices, and made it diffi¬ 
cult for the natural-gas gasoline manufacturer to locate 
a market. As a result there was greater scrutiny in 
business methods and costs, and at the pre.sent time 
every effort is heitig made to put the industry on a firm 
ha.sis. 

One of the first steps necessary wa.s to combine 
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small unprofitable plants into fewer large plants. It is 
recognized that profits on plants itrodueing less than 
1,00(( gal. of gasoline per day are very uncertain. The 
overhead expenses, the ditlicultie.s of marketing a com¬ 
paratively small quantity of gusoline, and the fact that 
these small plants require an much attention as large 
plants have proved that even under favorable conditions 
they are not jiarticularly profitable. This is especially 
true with plants which have been in.slalled to handle a 
much larger volume of gas than is now available. There 
are today many plants heavily overequipped with ma¬ 
chinery, making the maintenance and depreciation 
charges on such properties greatly out of proportion 
to the gasoline produced and the revenue derived. 

This condition was largely brought about by over¬ 
building prior to and during the war. During this 
time a large number of plants with the iiilrin.sic weak¬ 
ness of iiisiiHicient permanent supplies of gas were 
installed in various parts of the country. The gather¬ 
ing lines of these plants in many instances overlapped 
the lines of other gasoline plants, so that at pre.sent 
the plant capacity fur exceeds the gas now available. 
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In the older fields where the gas supply has declined 
greatly, manufactiirers have found that to dismantle 
many of these plants or to convert them into vacuum or 
boo.ster stations does not involve a large expenditure. 
Natural-gas gasoline maniiracturers interested in the 
consolidation of jilants and the change of processes have 
carefully calculated the co.st of diverting gas from small 
to large plants, and of changing the process from com¬ 
pression to absorption, and have found that in most 
cases it is more profitable to consolidate the plants and 
change to the absorption process. 

The cost of con.structing ga.soline plants naturally 
fluctuates according to the cost of material, labor, trans¬ 
portation, etc. The location of the plant, the quality of 
the gas to be treated, and the capacity of the plant, are 
factors in determining the cost of installing the plant. 
If the location of the plant is a considerable di.stance 
from a railroad the^eost will be appreciably higher. 
Tablff III shows the cost of constructing a compression 
plant in the Appalachian field in 191!) and 1920. This 
plant could be built at a very much lower cost today. 
Furthermore, it was built during a period of bad 
weather, when bad roads were a serious handicap. The 
plant treats 1,100,000 cu.ft. of natural gas a day and 
yields as much as 4,500 gal. of gasoline a day. 

The cost of labor is included. The cost of operation, 


including overhead expense, sales, depreciation, interest, 
depletion and freight is in the neighborhood of 11 
cents a gallon. 

Production of a plant has little relation to the cost 
of construction. The co.st of installing a plant pro¬ 
ducing 1 gal. of gasoline to 1,000 cu.ft. of gas would 
be very little less than for one having a higher pro¬ 
duction. 

An absorption plant having a daily capacity of 
20,000,000 cu.ft. of gas and producing' about 4,000 gal. 
of g-asoline at high pressure will co.st approximately 
$110,900. This cost is analyzed in detail in Table IV. 

It will be noted that this amounts to $27.50 per gal. 
capacity per day. An absorption plant with a capacity 
of 1,000 g-al. per day would cost about $40,000, and one 
with a capacity of 10,000 gal. per day would cost from 
$450,000 to $500,000. 

Pressure is an important item in connection with 
co.st. An absorption plant producing 4,000 gal. of 
natural-gas ga.soline per day at 10 lb. pressure would 
ciFst from $175,000 to $200,000. 

An absorption plant using the charcoal method can 
be operated succe.ssfully regardless of pressure. Such a 
plant producing 4,000 gal. of gasoline a day would co.st 
approximately $90,000. 

The cost of operating an absorption plant having a 
capacity of 4,000 gal., and costing $110,000 to construct, 
is as follows: 
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This is equal to about (11 cents a gallon and may be 
considered a minimum for operating absorption plants 
in the Kastern fields. 


WeliUng Prt'ssure Vessels 

due of the many difficult problems concerning the 
boiler code committee of the American Society of Me¬ 
chanical Engineers in its effort to draw up satisfactory 
I'odes governing the construction of unfirod pressure 
vessels was that of welding. Rules applicable to riveted 
constructions do not always apply to fabrication by 
welding. 

The problem is seriously complicated because of the 
meagernes.s of scientific data upon which to base proper 
requirements for safety without placinji unjust restric¬ 
tions on the use of welding. Wide differences of 
opinion prevailed not only among the members of the 
committee, the insurance companies and inspectors, but 
also in the industry itself. 

A hydrostatic and hammer test was finally proposed 
for determining whether a vessel was safe for the pur¬ 
pose designed. Eight manufacturers placed at the dis¬ 
posal of the committee about forty tanka and enough 
funds. These tanks have been te.sted to destruction by 
the U. S. Bureau of Standards. The shells of moat of 
the tanks were 6 ft. long and 2 ft. in diameter, and made 
of S-in. mild steel plate. Both electric and oxy-acetylene 
welding were used. The hydrostatic and hammer test 
developed that the welded pressure vessel, according to 
the regular formula for working pressure, has a factor 
of safety of about B. 
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Our Broadening Knowledge of Lubrication 

The Recent Chemical and Physical Researches That Have Given Us a Better 
Insight Into the Composition and Properties of Mineral Lubrication Oils 
Are Reviewed and the Main Paths for Future Study Are Indicated* 

Bv A. E. Dunstan and F. B. Thole 

lU-Miurlj iH'pHrtrncnl. AiiRlo-l’i't'Klun Oil ('o., Ltd.. 

Mt'Otlliurst. Hunl'ur.v-oii‘Tiiiinn-s, KiiKlRnd 


D uring the last few years rapidly increasing atten¬ 
tion has been directed by cheniisls and phy.siciats 
to the study of lubricating oils. The former have 
attempted to obtain some knowledge of the various 
types of hydrocarbons in the oil and their physical 
and chemical characteristics; the latti-r have endeavored 
to elucidate the why and wherefore of lubrication and 
the moat recent researches have tended to develop along 
the line of contact of the two sections of the 
investigation. 

Chemical Composition 

The chief points so far elucidated regarding the 
chemistry of mineral lubricating oils are’: 

(1) It appears beyond doubt that the high-boiling 
fractions of petroleum, irrespective of their place of 
origin, are complex mixtures containing but a small 
percentage of paraffine hydrocarbons of the formula 
('„H ,,+ , and consisting chiefly of compounds whose 
formulas range fromC„H to C,,li . h- A few of these 
compounds have been isolated by Matiery, by repeated 
fractional di.stillation of crude American oils, even from 
a crude so pronouncedly paraffinoid in nature as I’enn- 
sylvania oil. 

12) In no case has the chemical constitution of a 
component of a lubricating oil been established, but 
the chemical behavior of these oils iiidicate.s that among 
the components are unsaturated hydrocarbons (pos¬ 
sibly open-chain but more probably naphthenic and 
jxilynuclear, or perhaps of both types!, saturated hydro¬ 
carbons (naphthenic and probably to some extent poly¬ 
nuclear, but not to any appreciable extent paraffinoid), 
and aromatic hydrocarbons (to an unknown and prob¬ 
ably a limited extent), together with small amounts of 
sulphur- and oxygen-containing compounds, the latter 
of which can be isolated and are probably the principal 
cause of gumming. 

(.S) “Unsaturated” compounds con.stitute between 20 
per cent and 40 per cent of moat lubricating oils, and 
are in part removed from the oil by agitation W'ith con¬ 
centrated sulphuric acid. 

Character of “Unsaturatep” Compounds 

Brooks and Humphrey have shown that the higher 
simple olefines are polymerized by concentrated sul¬ 
phuric acid yielding a colorless condensation product 
which is insoluble in the acid but soluble in hydro¬ 
carbons. Small amounts of carbinols, and acid and 
neutral sulphates are also produced. It follows, there¬ 
fore, that the olefine contents of a hydrocarbon mixture 
cannot be determined volumetrically by extraction wit 
sulphuric acid. , ^ , 

'When lubricating oils are shaken with concentrated 
sulphuric acid, a heavy tarry mass separates which soon 


becomes solid. It seems doubtful, therefore, if lubricat¬ 
ing oils contain more than a small percentage of true 
olefine hydrocarbons. This conclusion is strengthened ' 
by the fact that, so far as our experience goes, attempts 
to hydrogenate such oils by the Sabatier method have 
uniformly failed. It would therefore appear that the 
nature of the unsaturated bodies in lubricating oil is 
at present an unsolved problem. 

A partial separation of these un.saturated hydro¬ 
carbons from the saturated one.s which does not involve 
their destruction can be achieved by employing their 
superior solubility in liquid sulphur dioxide. Thus a 
luliricating oil with an iodine value of 4fi on extraction 
with liquid sulphur dioxide gave a residue with iixline 
value 33 and an extract with iodine value 73. 

A similar effect can be achieved by filtration through 
fullers earth, a material which ad.sorbs unsaturated 
compounds to a greater degree than saturated com¬ 
pounds. Neither method is sufliciently discriminating 
to be of use in effecting even an approximate separation 
of the two types. 

The curious iodine value results given by lubricating 
oils seem to indicate that the unsaturated compounds 
attacked by sulphuric acid and by formaldehyde do not 
react readily or normally with iodine. 

The reaction of mineral oils toward iodine differs 
profoundly from that of fatty oils. Experience in the 
determination of iodine values by means of Wijs’ reagent 
has indicated that by varying the time and proportion 
of iodine chloride a given mineral lubricating oil may 
yield widely varying values. For example, a California 
mineral oil gave a value of 20 in 2 hours, 40 in 4 hours, 
60 in 64 hours and 80 in 266 hours, whereas rape oil 
reached a steady value in 3 minutes. Again, the iodine 
value of rape oil was found to be practically independent 
of the amount of Wijs’ solution u.sed (provided a fair 
exce.ss was employed), but with the mineral lubricating 
oil an increase in the proportion of reagent to oil invari¬ 
ably augments the iodine value. 

The interpretation of these results is difficult when 
coupled with the reluctance exhibited to hydrogenation; 
unsaturated glycerides of comparable molecular weight 
behaved quite normally in both respects. 

The facts again seem to lead one to the conclusion 
that the “unsaturated” hydrocarbons in mineral oil con- 
fiist to a small degree only of true olefines. The slug¬ 
gish reactivity of the greater part may be due to the 
somewhat slow and difficult rupture of closed ring sys¬ 
tems, which can be brought about by the drastic action 
of sulphuric acid and Wijs’ reagent respectively, 
whereas the milder action of hydrogen and nickel fails 
to operate. 

Naphthenic, Aromatic and Resinous Compounds 


'.A paper preaentad before the Petroleuni Division of the Ameri¬ 
can Chemical Society at Pltteburgh. SepL 7. , 

‘The preeent authom have on wloiu 

Committee, Third Annual Report, IjSl) dlaOnieed the ciMnueai 
oompoMtltm at tnlneral ItAricaata. 


(4) Analysis indicates that the residual saturated 
compound* after treatment with concentrated sulphuric 
acid are principally naphthenic, and most probably 
polynuclear in structure, *lnce they contain less hydro- 
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«en than is demanded by the .simple naphthenic formula, 

(6) The presence of aromatic hydrocart.on.s i.s po.s- 
sible but has not been definitely proved. By nitration, 
mtro-denyBtive.s are obtainable; the reduction product.s 
from theile will, however, not vield azo-dves, .so the 
nitro-compound.s may not be aromatic in type, 

(G) Resinou.s components have been .shown by llolde 
to be present to the extent of a few tenths of a per cent 
and to be capable of .separation from the hydrocarbons' 
by treatment with alcohol and ether. Thev are solid 
oxyKen-containinir. lac-like bodie.s, and are probably an 
important cau.se of “(fumminp,” .sjni e they would tend 

accumulate as the hydrocarbnn.s m the oil evaporated. 
Moreover, the hydrocarbons thus jiurilied showed no ten¬ 
dency^ to tfum on proloiiBed exposure to heat and air 
lioldo.s statement would ajiiiear to p,, loo far. The 
removal of these bodies reduced the BunimitiB tendency. 
Removal of unsaturated'hydnsarlions still further 
reduces it, but even the saturated hydrocarbons oxidize 
appreciably on exposure to air and heat. 


VlSt.OSlTV AND tblEMICAI. ClIAKACTKK 

The actual influence on the vi.scosily of the oil of the 
differences in chemical nature of ili,. different coni- 
(Xinents has been stated by several workers, the state- 
.ments beiiiK in some cases contradictory. Mabery and 
Mathews have published liKures which indicate con¬ 
clusively that an increase in viscosity occurs concur¬ 
rently with a decrease in the hydinyeii content, parafiinei 
being comiiarulively very mobile and inellicient in lubri¬ 
cating power.s, while hydrocarlMins of I lie formula 

, are said to be as viscous and as ellicieiit as 
Hiterm oil. 

It i.s a well known fact that jiarallines are compar- 
iitively poor luliricants, while oils such as medicinal 
paraffine and vaseline, which have I.een submitted to 
vigorous refining by acid or lillralion gmieralh with 
:ho object of decolorizing, are inferior m yiscositv an I 
-a lubricating efficiency to those which still contain a 
cerium iiroporlion of un.saliiraled hydrocarbons. The 
ml refiner should therefore carefull.v regulate the treat¬ 
ment given so as to remove as far as iiossible the oxy¬ 
genated compounds and the nioie highly reactive of the 
unsaturated hydrocarbons, which are chiefly responsible 
for gummitig atid carbonization, w'hile destroying only 
a minimum of those more stable unsaturated hydro¬ 
carbons the presence of which in the oil is an asset. 

Kramer and Spilker have synthesized condensation 
pr^ucts from methylated benzenes and alkyl alcohol, 
which pos.sesa extremely high v,.scosit,v, and are in fact 
synthetic lubricating oils. For example, with mesitylene 
us a .«tarting-out material, thev have made • 

CH, 

— C C.HdClI,), or ('.H..; i e., (',,11..,.. 

c'h 

This compound has a specific viscosity of over 700 
They consider that such bodies are the true "viscosity 
carriers" in lubricatinir,oil and that the high viscosity is 
due t6 the accumulation of methyl groups. 

R. H. Brownlee has recently shown that a hydrocarbon 
Oil of high fla.sh point and viscosity and very low cold 
teat, suitable for lubrication, is obtained by the poly¬ 
merization of light unsaturated hydrocarbons by agitat¬ 
ing them with a catalyst preferably at 200 to 400 deg. F. 

As catalysts anhydrous aluminum chloride, or a halide 
or mgants vriiich produce a halide in the nascent state. 


are used. The oil, after treatment, is washed and dis- 
Ulled with steam. The distillates include products hav¬ 
ing the fla.“h points of naphtha and kerosene, and a 
variety of lubricating oil fractions. 

(8) The influence of physical conditions on the visces- 
it.v of lubricating oils, e.specially a.s regards preliminary 
heat-treatment, was pointed out long ago by Bender 
■ while the recognition of colloidal components in machine 
oil by Schneider and Just brought lubricating oils into 
me with other colloids a.s regards the well-known mani- 
lestation of temperature-vi.scosity hvsteresi.s. Heavy 
mineral oils must undouhtediv be iso-colloids—i e polv 
phase systems in which the dispersed component is of 
the same chemical nature as the dispersion medium 
Ju.s't a.s water mu.st be regarded as a .system in which 
moltrules such as (H,0) coexist with simple HO 
molecules, so i„ a lubricating oil the disperse phase is'a 
molecular aggregate suspended in a dispersion medium 
ol simpler and similar structure. 

The Property of "Oilin KSS” 

The vital importance of maintaining the film of 
lubricant between shaft and bearing necessitates that 
mysterious property known as “liody,” Perhaps no 
property has lieen discussed so assiduously among lubri¬ 
cation experts as this, Archbutl and Heeley refer to 
thus as "oiliness” and indorse the opinion of Wilson that 
in reality, oiliness or body is a function both of vi.scositv 
tmd ol capillarity. Unfortunatel.v there is little experi¬ 
mental record on the surface tension of mineral oils 
Init there is a very close relationship between the two 
properties to which reference ha.s been made Both 
are condittoned liy the play of intermolecular forces and 
l)oth are intimately affected by association and un- 
saturation. 

it is not improbable that some connection exist.s 
belween liody and molecular weight. When it is real¬ 
ized that the lrigl.ycer,vlester of ricinoleic acid which 
IS presem in castor oil, has a molecular weight of 'J82 
whereas that of Ku.ssian engine oil is 420, it is reason-' 
able to cxpe. t a much higher value for the molecular 
volume in the fatty oil. This enhanced value shows 
itsclt not only in high viscosity but also in "oiliness.” 

Granted that lubricating oils are iso-colloids, it is 
possible that this mysterious oiliness or body may be 
dependent on the degree of dispersion exhibited by the 
particular oil. 

In recent years the property of “oiliness” has become 
associated with the presence of unsaturated compounds 
which constitute 20 to 40 per cent of most lubricating 

W. B. Hardy concludes that lubrication depends wholly 
on the chemical constitution of a fluid; t'he fact that the 
true luliricant is able to render slipping easy when a 
film of only about one molecule deep is present on the 
■solid faces suggests that the true lubricant is always 
a fluid which is adsorbed on the solid face, such adsorp¬ 
tion being dependent on the attractive forces associated 
with unsaturated compounds. It follows that lubrica¬ 
tion is merely a special problem of colloid physics. A 
surface saturated with a film of condensed matter (ordi¬ 
nary glass, for example, possesses a film of grease on 
the surface with a depth of Wm) differs from one with 
a cleaned or raw surface. The surface of water after 
scraping has a higher surface tension and is highly 
adsorptive. Vigorous rubbing of a glass surface under 
water with the fln^ tips until a clinging feel is pro- 
Aned a freii^ Mrfaee which peeseasee peeulidr 
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properties such as “seizing” when in contact with a 
similar fresh surface. 

Deeley has measured static co-efficients of various oils 
between metals. When no lubricant is used the static 
co-efficient increases as the surfaces continue to rub 
against each other. Such clean surfaces are very sensi¬ 
tive to contamination influences—e.g., moisture. It is 
interesting to note that the oils which have the amalle.st 
cn)eflicient of friction are those which have proved the 
best lubricants in practice. It would appear that the 
unsaturated molecules of the lubricant enter into a firm 
]ihy.sicochemical union with the met.’dlic surfaces, form¬ 
ing a friction surface which is a compound of oil and 
metal. This surface would also appear to be of more 
than molecular thickness. Thin films of this kind can¬ 
not be removed by merely wiping, but must be ground 
off under water, or a thin layer of metal must be cut off. 

Fatty Acid Blending 

H. M. Wells and J. E. Southcombe consider that the 
.-superiority of a blended or compounded oil is due to the 
presence of a small amount of free fatty acid, either 
])re-existing in the added saponifiable oil or formed 
therefrom by hydrolysis. They therefore propose to 
Iirei)are lubricating oils by adding lo mineral oils such 
a (luantity as 1 lo 2 per cent of free fatty acid. Acids 
nf low molecular weight such as butyric and cinnamic 
acids results in Ihe formation of a non-emiilsifiable oil, 
while the acids of high molecular weight like those 
I'litained from wffiale oil, wool grease, etc., form emulsi- 
fiable oils suitable for marine lubrication. 

During the past year these workers have continued 
ti.e development of their views on Ihe influence of small 
amounts of fatt,\ acids when dissolved in mineral oils. 
They emphasize the distinction between the lubrication 
‘if fast running shafts with a large e.xcess of oil, where 
the frictional values are a function primarily of the 
ml ci.scosity, and that of slow sjieed machinery with 
high bearing pre.ssitre, where vi.scosity measurements 
110 longer assist in Ihe choice of Ihe lubricant. The.i 
have found that the interfacial tension against water ol 
vt . etable and animal oils was very much lower than 
that of a mineral oil, and this lowering was due to Ihe 
-light content of free fatty acid in the fatty oils; 
li.v removing the free fatly acids from the sapimitialile 
oils the tension rises, ami by adding free fatty aeids 
lo the mineral oil the tension ran he lowered. It lol- 
Ifiws that if a substance be added to an oil which bring.- 
about a lowering nf interfacial tension, such addition 
will act favorably as fur as lubrication is concerned liy 
lueveiiting a rupture of the liquid film and comsequent 
direct contact between the metal.s. 

Ill point of fact. Archbutt concludes from experiments 
which he has recently communicated to the Physical 
Society that the addition of 1 per cent of free fatty 
ai ids 1(1 a mineral oil lowers the frictional coefficient 
to the same extent as doe.s 60 per cent of pure rape 
oil, and thus lend.s support to the contention that it is 
not the glyceride, but the free fatty acid in a com¬ 
pounded oil which improves its lubricating value. The 
theory that the action of the fatty acid is due to the fact 
that the intcrfacial tension between oil and water and 
between oil and mercury is greatly lowered by the 
addition of fatty acid to a mineral oil has met with 
criticism, and it has been pointed out that, although 
neutral rape oil added to mineral oil greatly reduced 
the friction coefficient, the interfacia! tension between 
neutral rape oil and water was nearly as high as that 


between mineral oil and water. In the lubrication of 
a shaft or journal running at a fairly high speed and 
under moderate pressure, the bearing is separated from 
the journal by a film of oil, and the friction is solely 
due to the visco.sity of the lubricant. Th«t property 
of a lubricant which is not viscosity and is termed 
"oiliness” Incomes important only when the conditions 
are such that solid or “contact” friction occurs, and 
all recent work points to the fact that it is the chem¬ 
ically reactive unsaturated constituents of lubricants 
which promote “oiliness” and that they do so by enter¬ 
ing into physicochemical union with Ihe solid faces 
lubricated, forming new composite .surfaces with lower 
surface energy and opposing less resistance to shear 
than the unlubricated surfaces. The greater activity of 
free fatty acids is quite in accordance with this theory. 

Our Knowledge of VEGh^TAHLE and Animal Oils 

(10) It will be majiifesl from the foregoing brief 
summary of our present knowledge on this subject that 
a very wide and e.xtremely important and absorbing 
field of resetirch is open not only with reference lo 
mineral oils but including also the vegetable and animal 
lubricating oils and perhaps synthetic compounds of 
know composition ajid a.scertaiiiable lubricating effi¬ 
ciency. 

The number of lubricafing oils derived from vegetable 
and animal sources is limited, and the chemical con¬ 
stitution of these oils, with some exceptions, is fairly 
well known. They are eomjKi.sed of the esters of trivalcnt 
and monovalent aleohol radicles, containing saturated 
and uiisaturaled fatty acids. The particular esters 
contained in the different oils and fats have to a large 
extent been identified, and their quantitative propor¬ 
tions can in some cases be stated approximately. 
Further research is most needed in the case of the sperm 
nils, the particular alcohols and acids of which are still 
([uite unknown. Castor oil also needs further investiga¬ 
tion. The number of different esters in each vegetalile 
and animal oil is comparatively small. The oil or fat 
yielded by each kind of seed or animal tissue is suffi¬ 
ciently uniform in composition for its lubricating value 
to be known from past experience. The knowledge that 
we lack in the case of these xiils is the relative lubri¬ 
cating values of the individual esters composing them, 
and as all the natural oils are mixtures, it is desirable 
that the pure ester.s should be prepared and their lubri¬ 
cating properties determined. 

With mineral lubricating oils the circumstances are 
entirely different. The number of these oils is very 
large, and our knowledge of their composition very 
incomplete. We know that they consist in the main of 
hydrocarbons of different series, some saturated and 
others un.saturated. We know broadly, but very incom¬ 
pletely, the principal series of hydrocarbons existing in 
the lubricating oils that are manufactured from the 
crude petroleum obtained from the different oil fields, 
but we have no knowledge of the quantitative composi¬ 
tion of these oils nor of the chemical constitution of any 
of the particular hydrocarbons composing any particular 
oil. Wc are also possessed of very little information as 
to the relative lubricating values of the different series 
of hydrocarbons. If the number of mineral lubricating 
oils were as limited as that of the vegetable and animal 
oils, if they were definite products like the oils naturally 
occurring in vegetable and animal tissues, it would not 
be a difficult matter to learn by experience the lubricat¬ 
ing values of the different oils, and a knowledge of their 
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constitution would then be of secondary importance 
to the user of lubricants. But the variety ut mineral 
lubricating oils is so great and their composition so 
variable and so dependent upon the process of manufac¬ 
ture that jt is a matter of the utmost importance for u.s 
to la* able to analyze these oils, Kor thi.s purpose it is 
desirable to determine the nature and relative propor¬ 
tions of their constituents, and also to sejjarate the 
main constituents from each other and determine their 
relative values a.s lubricants. 

A .SWK’.ESTFU) RE.SEAKCII I’IKKIRAM 
The main lines on which re.search is needed may be 
summarized as follows: 

(1) To isolate and determine tlie nature of the hydro¬ 
carbons in mineral lubrieutintr mis which especially 
promote the jiroperties of viscosity mid “oilnu'ss.” 

(2| To determine the ela.sses of hydrocarbon.s desir¬ 
able in lubricants requirei! to work under hiph pres- 
■surea and hiph temperatures, particularly as repard.s 
their relative stability under the conditions obtainlnp 
in internal combustion engines, steaiii engines and air 
com}iressnrs. 

(S) To study the causes and iiiemis of |irevenliiip the 
formation of carbonaceous deposits from lubricating oils 
under the eomlitions named in (2), with speeini refer¬ 
ence til the nature of the hydrocarhon am! non-hydro¬ 
carbon constituents of such oihs. , 

(4) To study the causes of emulsification in circulat¬ 
ing oiling and in splash .systems, with special reference 
to (o) the iiifluenee of the oxy- and thio-compounds 
in mineral oils, and (h) the eharacleristics of oils witii 
non-emulsifying )iropcrtiea. 

(5) To study the causes and eoiiililioiis of oxidation 
of liydroearboiis at elevated temperatures. 

- ^ 

Testing Oiliness by 
Friction-Testing Machines 

By Winslow 11. IIkiwhkl 

ABHoriaIr I’hyslf'isl, lUiroau <'1 SlarnttinN 

V IStdOSITY is the only property of a lubricant which 
lends itself readily to mathematical treatment and 
which is usually taken into consideration in investiga- 
tion.s of the laws of fluid friction. Oi]ine.s.s is a more 
elusive jiroperty, which has lieen defined as the property 
which causes a difference in friction when two lubri¬ 
cating oils of the same viscosity at the temperature of 
the oil film are used under identical conditions.’ 

Oiliness has little or no effect under conditions of 
complete film lulirication, but a change of bearing metal 
will produce a marked change in friction and of carry¬ 
ing power under conditions of .speed and pressure when 
a change from one lubricant to aiiotlier of the same 
viscosity will produce no effect. High pressures, wide 
clearance, low speeds or low viscosity have a tendency to 
produce a condition of incomplete film lubrication in 
which differences in the iubricant in regard to oiliness 
may lie detected. It is generally recognized that fatty 
oils are superior to mineral oils in regard to oiliness, 
and hence fatty or compounded oils are in general use 
on gfariiig and for ^tting oils. 

There is coming to be u fair agreement that oiliness 
is due to some form of interaction tietwecn the lubricant 
and the bearing metal, although different investigators 
may speak of it as adhesion, adsorption or interfacial 

PublishiHl by p4*rnii»fllon of the* Director. V. S. Bureau of 
lA^'piirtincnt of CoinniiTct' 

'Winslow II HerBoiifl, J. Sor. Autoutoftve Enp . vol. 10, pp. SI, 
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(6) To determine the direction in which the processes 
of manufacture can be modified .so as to lead to the 
production of lubricating oils of improved types. 

(7) To discover new methods of analysis that will 
enable the chemist when examining a lubricating oil in 
the laboratory, besides determining its viscosity, specific 
gravity, flashpoint, etc., to determine the constituents 
of the oil and with the help of the knowledge gained 
under (1) to (6) to measure its ability to reduce friction 
and to meet the conditions of speed, load, temperature 
and atmosphere in which it is required to work. Much 
of this information can tie a.seertained today only by the 
eo.stly method of trial. 

(8) To elaborate further methods of producing lubri¬ 
cants .synthetically in order to meet special require¬ 
ments. nicre.syI-earbonate, for example, has been used 
as a lubricant. Redueed naphthenes, glyeerides of 
naphthenic acids and cinnanienes have been prepared 
and .shown to have lubricating value. It might be found 
po.ssible to produce lubricants whose rate of change 
of visfo.sity is less and whose freezing point i.s lower 
than is the case with existing lubricants. 

(It) To iirepare in a pure stale the esters met with in 
animal and vegetable lubricating oils and determine 
their relative lubricating values. 

(10) To investigate the claim that the free fatly acids 
present in commercial fixed oils are the active constit- 
tienls which enable these oils to improve the lubricating 
value of mineral oils, and to investigate further whether 
the addition of such acids to mineral oils may have any 
deleterious effect. 

(11) To investigate the colloidal nature of lubricating 
oils and its bearing upon lubricating problems. 

(12) To study the effect of ultra-violet light, sunlight 
and ozone upon lubricating oils. 

(It!) To investigate the phenomena of di.ssimilar .sur¬ 
faces (oil and metal) in contact, especially in relation to 
the property of “oiliness.” 


tension. There is therefore nothing illogical in the view 
of V’on Uallwitz-Wegner that oiliness is a joint property 
of liquid and metal, although varying only with the one 
if the other remains comstant. In this paper it will be 
considered that the bearing metals are con.stant and that 
oiliness is a property of the luliricant. 

Methods of Measuring Oiliness 

Considerable work has been done in England in meas¬ 
uring oiline.ss by the use of special apparatus such as 
the Lanchester oil gear-testing machine', the Deeley oil 
friction-testing machine', and the interfacial tension 
apparatus of Uonnan'. This last-named apparatus is 
open to the objection of making it necessary to assume 
that the relative interfacial tension between the lubri¬ 
cants and .some liquid is the same as the relative tension 
l)etwecn the lubricants and the bearing metal. 

Bingham" suggests eleven different methods of meas¬ 
uring oiliness, the two most immediately available being 
the use of a lubricant as a cutting oil and the determina¬ 
tion of the coefficient of friction of re.st by the inclined 
plane. Wilson and Barnard' had the greatest success 
with the inclined plane and the Deeley friction ma¬ 
chine, and also developed two new lines of investigation. 

It was found that the flow through metal capillaries, 
under a constant head, decreased with time, this de- 

•K V. Dallwlts-Woigner, 7.rit. fitr terhn. Phyaik, vol. 2, p. 160 
(11*21) and vol. 3, p. 21 (1922). 

“Kf^porl of I-iubricantB and Dubricutlon Inquiry Committee, pp 
S0-T9. 110-112: laondon. 1920, 

Mt M. Deeley, Proc., Physical Soc. lyjndon, vol. 82, part 2, p. IS 
(1920) ; Report of LubrlcHnt.«i and Lubrication Inquiry Com., 
p. 101. 

“P, * 1 . !>onnan. J. Soe. Ckent. hid , vol. 89, p. 61T (1920). 

C. Blnirham, Bu. Standards Teclmologic Paper 204, pp. 39. 49 
(1922), and Fluidity and PlastU-it). p. 271 (1922), 

IS. Wilson and D. P. Barnard. 4th. J. In4, Bng. Chem., voL 
11. |>. 688 (1922). 
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crease being the more rapid for oils of good oilineas. 
Similar observations were made by Fulweiler and Jor¬ 
don' with glass capillaries, in investigating sources of 
error in viscosimetry, but they found that with some 
oils the flow increased with time. If it should be con¬ 
firmed that the rapidity of clogging of metal capillarie.s 
is a measure of oiliness, this method i.s very promising 
as a routine test, because it could be readily standard¬ 
ized and does not necessitate laboriou.s polishing and re¬ 
polishing of metallic surfaces. 

Wilson and Barnard give as a tentative conclusion 
that in tests with friction-testing machines the location 
of the point of minimum friction, or critical point, is 
“lowered by the oiliness of the lubricant.” Any con¬ 
clusion must necessarily be baaed upon the very meager 
data available. The literature is full of reports of in¬ 
conclusive tests on friction machines, where unsuspected 
variations of roughness and of clearance between rub¬ 
bing surfaces, as well as uncertainty in regard to the 
viscosity of the oil film, cause discordant results. It is 
believed that the following method of reporting tests is 
of general application and will make results of tests 
much more intelligible. The method has been used at 
the Bureau of Standards in an investigation of the 
possibility of measuring oiliness with an oil friction- 
testing machine, and it is hoped to report the results 
of this work in a subsequent paper. 


Method ok Reporting Results 


It i.s now generally recognized that a journal is 
eccentric in its bearings, the eccentricity diminishing as 
the speed is increased. It is also known that the friction 
varies with the clearance and with the eccentricity, and 
according to Sommerfeld’ eccentricity is a function of 


- 1 , that is a function of visco.sitv, sjieed and ratio of 
P A 

diameter to clearance, divided by the pressure, Hersey'", 
who considered all possible factors which might influ¬ 
ence the friction, comes to a similar conclusion provided 
the supply of lubricant is adequate so that friction is 
independent of the rate of feed and the bearing is free 
from cavitation or end effects. Replacing A, the film 
thickness of a concentric journal, by 2A, the difference 


in diameter of bearing and journal, the term 



may be called Sommerfeld’s criterion and will be repre¬ 
sented by S. 

Considering the factors of Sommerfeld’s criterion 
separately, is the viscosity, preferably taken in poises, 
the e.g.s. unit of viscosity, since data on viscosity are 
usually given ip, this unit or in times of flow from which 
values in poises may be determined by suitable equations 
or diagrams." 

Wilson and Barnard" plot the coefficient of friction 
against zN/p, where "z is in centipoises relative to 
water at 68 deg. F., where it has a viscosity of 1 centi- 
poise = 0.01 poise.” As I have taken g in poises, 
z 100 M, The viscosity of lubricating oils is high 
enough so that the poise is at least as convenient as the 
centipoise, and there is some objection to introducing the 


•W H. Fulweiler and C, W. Jordan, J. /ad. Eng. Chem., vol, 14, 
P 7118 (1922). 

•A. Sommerfeld, Zeit. fUr Math, und Physik, vol. 50, p. 97, 
equation 46 (1904). 

‘®M. r>. Herwy, Tran*. A.S.M.E., vol. 37, p. 182. equation 24 

(1915), 


«H. O, Nevltt. Chem. d Met, vol. 22. p. 1171 (1920) ; N. 

Coull. “Lubrlcatton,” p. 5 (May, 1921); Winslow H. Hertchel 
J. Hoc. Automotive Ena., vol. 10. p. 87 (1932); R. B. Wilson and 
r>. F. Barnard, 4th, J. Boc. Automotive Eng., rol. 11. p. 49 (1922). 
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idea of relative viscosity since this is so often confused 
with relative times of flow. 

With s in poises, S will be dimensionless if the pres¬ 
sure, p, is expressed in dynes per square centimeter 
(1 lb. per sq.in. = 69,000 dynes per sq.cm.),,the speed, 
«, is expressed in revolutions per second, and d and A 
are taken in any convenient unit. 

For a given bearing of constant smoothness, the fric¬ 
tion is a function of the viscosity if the pressure, speed 
and clearance are constant. If the viscosity and speed 
are both variable, the friction will be a function of s ti 
as plotted by Biel.” If s, n and p are all variables (and 
they are seldom absolutely constant in actual tests) and 
the clearance i.s constant, friction will be a function of 


—^ as shown bv Hersey.” It seem preferable, however, 
V 


to introduce the term 



and plot the coefficient 


of 


friction against S in order to emphasize the effect of 
the clearance upon the friction, and to prevent a heed¬ 
less and unwarranted assumption that the clearance was 
constant when it was not. 

According to Sommerfeld the lowe.st coefficient of 
friction, or value of f at the transition point, will be 


f 



( 1 ) 


This will occur when Sommerfcld’s criterion has a coin 
stant value of 


e II / d y _ 5 

~7'\2a/ 


0.0211 


( 2 ) 


Hersey gives friction curves for ideal bearings, ob¬ 


tained by a graphical method, taking — as 0.001, 0.002, 

d 

0.004 and 0.010, for which the values of f at the transi¬ 
tion point are 0.00094, 0.00188, 0.00377 and 0.00948 re¬ 
spectively, and agree with equation (1). His values of 


vary as to the square of the clearance, according to 
P 

equation (2). 


Wilson and Barnard concluded that the value of 


s n 


at the point of minimum friction varied with the oili¬ 
ness. If this can be confirmed, or preferably if it can 
be shown that the value of S at the point of minimum 
friction varies with the oiliness, journal friction ma¬ 
chines might be used under certain conditions to measure 
oiliness. 

In the great majority of recorded tests the clearance 
is unknown. Even in the few ca.ses where the clear¬ 
ance was measured when the bearing was new, it is 
possible that the clearance changed by wear before the 
tests were completed. It is none the less desirable, on 

/ d y 

this account, to introduce the term I — I as a re¬ 


minder that any interpretation of the results of tests 
rests upon an assumption in regard to the clearance. 
When the clearance is unknown, it is convenffint to 

2a 

assume that has the not unusual value of 0.001. 
a 


Of course the true value should be used whenever 
known. 


■C. Blel. tHt. d. r. 4. Iner., vol. <«, p. 44* (1920). 
“Loc. git., FIr. 8. 
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A Study of Bearing Metals* 


Kv Christophek H Rierbaum 

\ 1 -1 'i ( .|'I< 111 Liinir'ii lii’ai iii^: ' "'i. liulfaln. V 


T HK fii'.st (iiRiiififunt 
fact iibHcrvcd in the 
stiuly of bearing 
nietala ia that not a 
single pure homogeneous 
metal has given satisfac¬ 
tory service; all bearing 
metals are alloys made up 
of Iwo or mor(‘ phases—- 
that is, they consist of^ 
hard ami ridatively soft 
microscopic particles in¬ 
timately mixed. The func¬ 
tion of the tiard particles, 
or hianHji cry.sfn/.s, is to 
sup|)orl the load and re¬ 
sist the wear when actual met.'illic co]ita<'l exists 
between the bearing surfaces The fiiiiclioiis of tlie 
softer partK'les are to allow the harder particles to 
adjust themselves to the suiface nsinii’cmcnts of the 
journal and to wear down slightly below the surface 
ol the haisler, forming slight deiircssuins on the ap- 
pari'Utly smooth wearing surface of the bearing, in 
which .some of the lubricant is held when the bearing 
surfaces aie brought into cojitact witti each otiicr. it is 
this characteristic of certain alloys to foi'in these slight 
depressions, and thus provide tls' means for I'ctaining 
a lubricant, that characterizes them as true bearing 
nudals; in fa<’l, a bearing metal has lieen delined as “an 
.'ilioy tiiat IS lapable of retaining a lubiicanl upon a 
bearing surface." Tile extent to which tin* lubricant 
can lie so held determines tlw most valuable character¬ 
istic of an allo\ as a bearing met.d. 

An alloy lh:il, iierhaps, most characterisiically repre¬ 
sents a heal ing metal is the composition of copper and 
tin that contains sufficient tin to produce the tiii-coppei- 
eutectoid, or della crystal, 'I’he depressions worn upon 
the surfaces of the softer crystals of the teeth of a 
motor-truck worm wheel, made of an It per cent tin 
bronze, in many cases were from o to (i microns in 
depth; all other conditions remaining constant, this 
depth of wear increases with an increase of working 
pressure. This copper-tin bronzi' contains intercry.stal- 
line slirinkage cavities, which akso tend to retain the 
lubricant, and the relatively low fusing temperature of 
the della crystal permits the same, under severe treat¬ 
ment, to fuse iiiion the bearing surface, while it is being 
"run in." It is the dissimilarity of the component crys¬ 
tals. both in physical properties and in chemical compo¬ 
sition, that makes bronze a bearing mi'tal. and it is the 
similaritA in physical properties and chemical composi¬ 
tion of the component crystal that makes bras.s unsuited 
for tfiis purpose. 

Metals, as cast in the foundry for bearing purpo.ses, 
are not in a state of equilibrium; they, therefore, must 
lie studied in the condition in which they exist under 
service conditions. In fact, the value of controlling 

|■^lpy|■lshl. ISJS. hy lli,* Amcri.ioi Iiotitute of MiiilliK aiut Mflal- 
liiiKlcaJ litns'lneers. Inr 

•.A paper to b*' leHd before ttie February. 1923. inretiriK of the 
niKtltute of .MrfiUs Iiui^loli, 

‘Ueporl of .sub-e,iniini(lre on bearing metalR, .A.S M.E. (lllltl). 


the chill etfect on alloys, 
thereby rendering them 
especially serviceable for 
bearing purposes, is tieing 
appreciated more and 
more. In the copper-tin 
lironzes, where the delta 
crystal is desired, the 
chilling must be done with 
care; excessive chilling 
reduces the amount of 
this eutectoid formed, 
while cooling too slowly 
produces an undesirable 
coarse structure. Some 
other alloys caiiiiot be 
chilled ton suddenly, especially those in which it is im¬ 
portant to reduce the grain size to a minimum. A bear¬ 
ing surface nf bronze cast on a cartion chill, having 
grains of microscopic size, showed that, liecause the 
grams presented different angles of oin'entation, they 
wore at different rates, producing slighi unevenness mi 
the hearing surface.s, for which reason the grains, in a 
limited manner, caused a fiiiictinning nf this bronze as 
a bearing metal. 

So far all efforts to make accelerated wearing tests 
on bearing metals have failed liecanse these tests are 
not made under service conditions, wdiili' tests made 
under service conditions are so prolonged that they lose 
their value. In almost all laboratory testa the .softer, or 
more readily conforming, allnys are favnred, as they are 
"run in" in a shorter time. The teat of a readily con¬ 
forming bearing metal upon the hardened-steel arbor 
of a testing machine is meaningless, when considering 
practical reiiuirements; a bearing alloy .should lie tested 
against the same meta] with which it is to be used in 
service. 

The only physical tests on a bearing alloy, in the 
aggregate state, that can liave any possible practical 
laliic are those tor determining its physical propertie.s 
and its safely factor for wdthstanding the treatment to 
whieli it is to he subjected under service conditions and 
temperature; ;dl other coiiditioiis relating to hearing 
metals are of a inieroseopic nature and depend on the 
jihysieal properties of the individual crystals con.stitut- 
iiig this metal. 

It a journal could be fitted so as to be absolutely 
smooth, true and eylindcical, and additional poli.shing 
in service would be neither possible nor neceB.sary, the 
journal could be made of a material having infinite 
hardness; liut a journal of infinite hardness, not having 
a theoretically accurate surface, could not po.ssibly give 
satisfactor.v’ wear with any liearing metal. In service, 
the bearing surfaces mu.st polish each other; therefore, 
the hardest particles in one member must bear a defi¬ 
nite relation to the particles in *he other; to insure best 
results, they must be of the same order of hardness. 
For a long bearing life, there should be a polishing 
effect t)etween the two metals rather than an abrading 
tendency. 

When .studying the abrasion or poli.shing effected in 


/f i:< H'ctI thiit lit'uriiin niitalu must hr 

ninijiiiyi-il u) (ill iiitmiati iiiuturK of miff and hard 
Cl iintiil.y, iiyiiiii the term hard to I’.riircxn the I'apacity for 
irsiyliiiii iiiltiiui or abrasion. It is now hdnfi appre- 
ciiilcil iiiorr and iiiorr that, for the most satisfactorii 
hcannij sciricr. Ilia phiisica! properrias of the journal 
hriir soiiir ralation to the hearinii metal, as for best 
sarrici |■l‘quil■nlU'nts the hcari.nii and journal must 
polish each other. Tharetora the hardest eriistal in the 
liciiniiii metal must bear some relutinn to the hardest 
eriislal m the journal. The rilatire Iwrdiiess of these 
iiiiliriilual erjistals has not been studied heretofore, and 
it IS intli this ohjirf in view that the derelopmeni of 
till lieieiii deserilied instrument was carried out and 
stlidu beimn. 




but as they decrease in size they become spherical in 
form. This statement is made with due consideration 
of the fact that for a proportionate decrease in size 
of particles, the resolving power of the micro.scope also 
decreases. In the coarser abrasions, we may find entire 
crystals, which may be considered as only incidental 
in reducing the bearing to proper working conditions. 
In the operation of a long-life bearing, giving satisfac¬ 
tory service, the wearing is of a microscopic or ultra- 
microscopic order and represents the abrasion of cor¬ 
respondingly small particles of one member upon those 
of the other. 

From the foregoing, it seems obvious that a study of 
bearings, without taking into consideration both mem- 
la rs, could not be conducive of praclical results. It is 



over the test surface at a uniform rate, slowly enough 
so that no additional indentation may occur by stopping 
on the softest crystal. 

Various materials were experimented with when seek¬ 
ing a suitable cutting point: one that would be hard 
enough for all ordinary metals and their alloys, if pos¬ 
sible including hardened tool .steel; one having the neces¬ 
sary hardness and the microscopic homogeneity to per¬ 
mit it to be ground to an extremely accurate point. 
On account of its hardness, flie diamond was the first 
material suggested, but its grinding has proved un¬ 
successful. Various other jewels have been tried, the 
sapphire, tourmaline, ruby, garnet, also various grades 
of special .steels and tungsten. The artificial leuc.o sap¬ 
phire (fu.scd Al.,0,) has proved extremely satisfactory, 
in I hat it has the necessary homogeneity, and is much 
harder than the crystals in the ordinary metals, includ¬ 
ing martensite in hardened steel and tin oxide (fused 
SnO.). The latter is the hardest crystal so far en¬ 
countered in any of the alloys or their impurities; its 
hardness is more than twice that of martensite. 

The importance of a knowledge of the hardness of the 
individual crystals of the alloys was appreciated by the 
early investigators, when applying the microscope to the 
study of metals. Their inve.stigations, however, were 
crude, in that they applied the points of steel needles 
in their work. The crudeness of any work done with 
a needle is evident from the shadowgraph, of 2,000 
magnifications, of the point of the finest cambric needle, 
Sharp's No. 12, given in Fig. 1; in Fig, 2 is shown the 


I'li; 1 .SIt.MlOWUUAl’II SHOWING POINT 
I IK KINKHT PAMUKIO NEBDI.K. 
.snAHI".S ,\(l. 12. X 2,0(10 


end of a microcut made upon soft steel with a sapphire 
point ground to definite specifications. The point itself 
appears sharp under 2,000 magnifications. 


also obvious that a knowledge of the physical properties, 
e.specially of the abrasion hardness of the different 
niici-oscopic constituent elements of a bearing alloy, as 
well as tho.se of the journa'l, is imperative. 

A natural suggestion for te.sting on so small a .scale 
was to reduce pre.sent methods to a corresponding de¬ 
gree of refinement; this at the outset proved imprac- 
tic.al. In fact, all methods for testing any one crystal 
at a time failed, if for no other reason than its difficulty 
of application. • A fact sometimes observed upon a 
metallographic specimen, polished on soft broadcloth, 
is that a continuous sharp cut, cro.ssing .several crys¬ 
tals, is wider on some than on others; this fact sug¬ 
gested the development of the instrument herein de¬ 
scribed. 

The following fundamental requirements were estab¬ 
lished, after somewhat prolonged experimentation; (1) 
The cutting point must be ground with an extreme pre¬ 
cision and to definite specifications; its shape must be 
such that the vertical pressure exerted upon the surface 
tested will be greater at all times than the horizontal 
pull applied to the point. (2) The cutting point must 
he so mounted that it can respond to required successive 
elevations with the least amount of inertia to overcome, 
and it must exert a constant pressure while passing over 
the test surface. (8) The cutting point must be moved 


After the selection of a suitable jewel, considerable 
difficulty was experienced in grinding a point that would 
be sharp and accurate to the extreme limits of the 
micro.scope. The grinding of a conical point was early 
abandoned as being impossible; the point that was 
finally ground successfully was the corner of a cube or 
a solid right angle. Fig. 3 gives the details of this 
pobit, (1) showing an end view and (2) a side view. The 
jewel was cylindrical in form 0.022 in. in diameter and 
0,08 in. in length. It was cemented securely into a 
close-fitting hole in the end of the grinding stylus that 
made an angle of 54.73 deg. with the grinding disk. 
Three successive facets were ground upon the end of the 
jewel after successively rotating it through 120 deg., 
thus making the point the corner of a cube. The jewel 
point is mounted so that the diagonal of the cube shall 



1 2 


FIG. 8—DBTAILB OF 
JEWEL POINT 


be normal to the surface 
to be tested and with one 
edge advancing directly in 
line of motion. After 
grinding, the jewel' wat 
placed in a jig and, after 


all adjustments for accu¬ 


racy had been made, ce¬ 


mented into the end of a 


flexible spring, while both 
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the jewel and spring wen' held in the ji(f in the field 
of the microscope; the cement was a heavy solution of 
specially refined shellac. After the cement was thor¬ 
oughly hardened, the exces.sive lenjrth of the jewel wa.s 
ground off to reduce it to a minimum weight. 

Fig. 4 .shows a microscope comjilete and ready for 
work, equipped with the instrument developed for re¬ 
search on bearing metals; the name chosen for the 
instrument is Microcharacter. The instrument may be 
described as a mechanical stage with two addition.s, the 
jewel bracket at the right and the micrometer feed at 
the left. The jewel bracket, as shown in Fig. h, is 
provided with a vertical rack for raising and lowering 
the bracket that carries the jewel suspension. This 
jewel suspension consists of a balanced arm, pivoted on 
sapphire bearings, one end of which is provided with 
a spirit level and the other with a weight, which con¬ 
stitutes the load for the jewel point. The jewel is 
motfnted in the small end of a tapered steel spring, 
the other end of which is fastened to the lower side of 
the suspension arm. The suspension bracket is also 
provided with two adjusting devices, by which the mi¬ 
crocut can be located so us to appear in the field of 
vision. These devices are not absolutely necessary, but 
are desirable, in that they make possible the testing of 
a crystal that may be selected in the field of the micro* 


scope. A worm and wormwheel attached to the longi¬ 
tudinal movement of the mechanical stage constitutes 
the micrometer feed. 

The specimen to be studied should not lie more than 
i in. thick, and from 1 to 2 sq.in. in area; it should be 
placed upon an ordinary microscopic slide, leveled, and 
held in plasticine. After the specimen is in place, the 
jewel point is brought down upon it and the jewel 
suspension, by aid of the spirit level, is brought into 
a level position; this insures that the full load of the 
weight is being exerted upon the jewel point. The 
specimen is then moved along under the jewel point by 



I'lii -MirKOCIlAllAI'TIIU WITH .IHWIOI. .SI'.Sl'E.N'SK l.\ 
JIRAOKKT SWI'MI OET 


file micrometer worm and wheel actuated by turning 
the small handle. A drop of oil should l«' placed upon 
fhe test surface and in contact with the jewel before 
starting, for a somewhat smoother microcut is then 
made. After the microcut has been made, the jewel 
bracket is elevated, by turning the knurled head, and 
swung out of position, as shown in Fig ,'5. The objective 
is brought into focus upon the microcut and, after it 
has been studied through a plain ocular, the microm¬ 
eter eyepiece is substituted and the widths of the 
microcut are measured. 



FIG. e—FORMULA, TABLE AND DIAGRAM OF BCALB 
OF MICROHARDNB8S 







February 14, 1923 


CHEMICAL AND MGTALLUBGICAL ENGINEERINO 


307 


Fig. 7 shows a view of a microcut through the microm¬ 
eter eyepiece; the focusing, of course, should always be 
done upon the original surface of the specimen. The 
X of the scale is moved to one edge, in which po.sition 
a reading of the vernier is taken; after moving the X of 
the scale to the other edge the second reading is taken; 
both edges should be approached in the .same direction. 
The difference between the vernier readings gives the 
fractional parts, whereas the full units can be read 
directly. It is necessary to calibrate the scale of the 
micrometer eyepiece by comparing it with the scale of 
a stage micrometer, for which the working set-up of the 
microscope should be used. The micrometer eyepiece 
■scale is then calculated, in terms of microns, and the 
reading of the width of the microcut multiplied by 
this factor reduces the reading to terms of microns. 
A 2-mm. apochromatic objective with lGt)-mm. tube 
length and a 20X micrometer eyepiece with a 1-mm. 
scale gives substantially 2.5 microns per unit of scale 
division. A convenient weight upon the jewel point 
set ms to be 3 grams, as with this load readings can be 
made upon the softest lead as well as upon the hardest 
steel without any change in the microscope set-up. 

The micron, 0.001 mm., .seems to be a convenient unit 
for our purpo.se. As the various c.ro.ss-sections of mi¬ 
crocuts in the different metals and alloys are .symmetri¬ 
cal and their areas are proportional to the squares of 
their respective widths, these squares should be lused 
for compari.son. The .same should appear as a factor 


in the mathematical expression for the value which may 
be designated as microhardness. For the reason that 
the greater widths represent the softer material the 
reciprocal of these squares should be used. Let« repre¬ 
sent the microhnrdness and x the width of enicrocuts, 
then after multiplying by a convenient constant, to 
avoid unwieldy numbers, « = ^ '10', In Fig. 6 this 

formula has been plotted to two ri'ct angular co-ordinates 
covering an ample range of microhardness. 

The microhnrdness of grains in moat metals varies in 
different directions; that is, if a grain on a polished 
metallographic specimen is cut in different directions 
the results vary within certain limits, and these limits 
vary for different metals. This property is illustrated 
by Figs. 8, 9 and 10. Fig. 8 .shows a uniform width of 
microcut upon a surface of chemically pure copper. 
The two grains, of necessity, have a different angle of 
crystalline orientation but thfy presented approximately 
the same angle to the surface and the direction of the 
microcut, so the two crystals present an equal degree 
of microhardness. Fig. 9 shows the same two grains 
as in Fig. 8, but the direction of microcut is different, 
w'ith the result that maximum and minimum microhard¬ 
nesses are shown. 

Fig. 10 shows the greatest difference of microhard- 
ness, so far encountered, for chemically pure metal; it 
shows a microcut of maximum and minimum widths for 
electrolytic zinc. 

Fig. 11 shows a crystal of fused tin oxide imbedded in 



7—Mlcrmmt thrvuffh mteroraetar 

eyeptere. 

Nig. 10—Microcut (howlnc groateot 
range of microhardncM of chomleallir 
pure glue, X 875. 


FIGS. 7 TO 12 

Fig. 8—Microcut in two adjacent gralna 
on pure copper having aame apparent 
bardneaa. X 875. 

Fig. 11—Microcut upon tuaed tin oxide 
and bronf*. X 876. 


Fig, 8—Microcut on name cryatala aa in 
Fig. 8 ahowing maximum and minimum 
mlcrohardnefiee of chemically pure copper. 
X 875. 

^ F^. 1^2..-Microcut imon^cUghUy etched 
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bronze. The narrow width of microcut inilicatee the 
extreme hardncas of the crystal wtiich is found only in 
bronze that has been heated above the fusinjt tempera¬ 
ture of tin oxide. It has lonjt been known that “burned" 
bronze was destructive to iH'arinps. The actual hard¬ 
ness of the crystal, however, does not seem to have tieen 
determined before this as beiiiK more than twice that 
of hardened tool steel; it is by far the hardest crystal 
found in any of the common allo.\s or their impurities. 

Fi(t. 12 shows a microcut in hardened tool steel; the 
martensite formation is distinctly seen. 

Heat tintiny nr very liEht etching may be used for 
the identification of crystals; the etchintt. however, 
should always be very lijfht in order not to affect the 
results. This method of tesliip; offers strictly com¬ 
parable results, for a sinple nucroeiit u|ion a substance 
of, say, unit microhardness would distiirli as larpe a 
volume of material as 11)0 Tnieroculs on a substance hav- 
iriR a microhardness of 100. Should conditions reipiii’e 
the hardness of the diamond, thei'e i,*! no doubt that it can 
be ground to this .same degiaa* of relinement and results 
obtained uniform with the present. While it is desirable 
that the instrument tit the microscope stage it is not 
absolutely neces.sary that it should; a plain .stand may 
he improvised, and after the microcut is made the speci¬ 
men can lie transferred to the niaa'oscope, where all 
measurements can be made in the usual way. 

Ity the use of this instrument, it has been clearly 
shown that the addition of /.iiii in excess of 2 pc-r cent 
to a cop|)er-lin bearing bronze increases tbe hardness 
of tbose crystals which, without the zinc, would have 
been the softest. This addition of zinc, therefore, lends 
to I'ediice the range of hardness between tbe harde.st 
and ,Hoftest crystals and theoretically reduces the bear¬ 
ing value of such an alloy. This offers a most striking 
eoi’roboralion between theory and [iractire, for it has 
long lu'eii known that the hardening of bearing bronzes 
by the addition of zinc increases the rate at which they 
wear off in service, and that tliis dcslructive wearing 
effect increases with an increase of zinc content. 
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An equally interesting fact 

was brought 

out in the 


study of the distinctive effect that a certain high per¬ 
centage copper babbitt had on a low-carbon journal; the 
results showed that the SnCii, crystal was much harder 
than any crystal in the .steel, which was unexpected and 
accounted for the result. While this in.strumeiit was 
developed for one patricular purpose, it should prove of 
greater interest, as it offer.s means foi’ investigation and 
research that have not been available heretofore. 


Dynamite Blasting Teatti 

A comparison of the breaking qualities of gelatine 
and ammonia ffynamites under actual working conditions 
is to be made by the U. S. Bureau of Mines, During 
these tests a study of the fumes from blasting will also 
be made. An effort will be made to determine the 
amount of powder required with a standard round to 
break a foot of drift in different rocks. 


A New Method for Case 
Hardening 

By Frank IIod.son 

I'r, .'.uli'ilt tilpctrif Kiiniin<' i‘oiisliui tlon c’c. 

A PROCESS which .seems to have great possibilities 
for (a.se hardening was recently shown to the 
writer by (he well-known Swedish .scientist, Dr. Assar 
(Ironwall, who will be remembered as the inventor of 
the ''Elektrometall” type of electric shaft ore-.smelting 
furnace ami various other electrical proce.sses. Dr. 
(ironwall also showed a numl.xu' of examples of this new 
case-hardening method, and 1 also had the privilege of 
examining records of te.sts made tiy Prof, Armd Johans- 
.son of the Tckiiiska Hogskoian, Stockholm. 

Dr. (ii'onwair.s process is based ujion the fact that 
carbonizing is due to carbon monoxide, which in pre.s- 
ciice with iron at suitable temperature breaks up into 
carbonic acid and carbon, which latter, together with 
the iron, forms carbide of iron. In order to f.acilitate 
the process it is usual to mix with the carbonaceous 
packing a so-called carbonizing powder, such as car¬ 
bonate of barium, metallic oxides, leather, bone, and 
even quartz and brick dust, which are supposed to 
facilitate the formation of f'O within the furnace. 

It is well known, however, that even using the beat 
cementing mediums, the process is unnecessarily alow 
and that deep carbonization is very difficult. Dr. (Iron- 
wall's experiments proved that the gases inclosed in 
the case-hardening pots reached the equilibrium be¬ 
tween (iO, CO, and the carlmnized steel at the outer 
surface and therefore the iirocess gradually .slops. The 
new method consists of converting much of the car¬ 
bonic acid as formed to carbon monoxide. This is done 
by putting catalyzers of a .special metal in the form 
of thin sheets, ribbons or wires into the box with the 
carbonaceous matter surrounding materi.'il to be case 
hardened. The catalyzei’ then acta in such a way that 
the carbonic acid, when coming in contact with it, 
changes into carbon monoxide. In other words, the 
catalyzer displaces the equilibrium in such a manner 
that the amount of CO in the gas is materially increased. 
An iron object may he case hardened deeper on a 
certain spot by placing catalyzer there; gear wheels 
were carbonized only on the outer parts of the teeth. 

The catalyzer is said not to be consumed during the 
operation and therefore the cost of the new method 
consists only of expense of original catalyzers and the 
license to operate. 

With the new method less carbonitiing material is 
tieeded, the temperature can he kept lower than usual, 
and time occupied is just about half. The teats iit the 
Technical Academy, Stockholm, consisted in treating 
pieces of steel from the same bar in an electrically 
heated furnace, first in the usual case-hardening method 
and second with the addition of the catalyzer. The 
amount of case was considerably deeper in the second 
samples, although time occupied, temperature and other 
conditions were exactly the same. 


Paper Waste Costs $50,000,000 Annually 

Efforts to save the nation’s fore.sts by the reworking 
of waste paper was a feature of the past year’s work o£ 
the American Paper and Pulp Association, which found 
that 800,000 acres of forest land could be saved by the 
collection of paper now being burned, which would be 
worth $50,000,000 a year to the paper mills. 
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A German Apologia 

T he following appeared as an editorial in the Chem¬ 
ical Age, London, for Jan. 20, 1923, relative to 
German comment on a series of article,s published by 
Mr, Negru on “European Conditions as I Saw Them”: 

"A few days ago an intere.sting package reached us 
from Berlin—so insufficiently stamped, it is our painful 
duty to add, that in.spection of it.s contents could only 
be obtained by the payment of 8d. excess. On being 
opened, it was found to contain a pamphlet by Dr. W. 
A. D.ves, of Berlin, constituting 'an ajipeal to coninion- 
■sense,’ and a reply to a aeries of articles which Mr. ,1. 
S. Negru, a member of the editorial .staff of Chemical i£ 
Metallurgiral Engineering, recently contributed to that 
,iournal on German conditions as he .saw them during a 
G months’ tour of Europe. 

“We happened to meet Mr.. Negru in New York 
shortly after his return from Europe. He went there 
as the representative of one of the most reputable 
journals and one of the best publishing houses in the 
United States. His object ■was to s<'e things as they 
are, and to tell the American public what he .saw. He 
recounted to us some of the difficulties put in his way. 
In .spite of them he collected a considerable body of 
facts and published them. It was not to his intere.st or 
to that of his journal to write mischievous fiction: 
the purpose of his visit was to obtain fir,st-hand in¬ 
formation, and if as a Belgian he wrote occasionally 
with some feeling it is only what might have been 
expected. 

“But Dr. Dyes resents his description of German con- 
db'ons, and seeks to discredit it. One might imagine, if 
we did not recall such judicial rejiorls as those of Lord 
Bi'vce's commission, that German.v had hitherto enjoyed 
a spotless record, and was entitled to have its word 
accepled against all other witnesses. If Mr. Negru dis¬ 
covered another side, he is by no means alone, and we 
know no reason for supposing that he visited Germany 
for any other purpo.so than to discover and make known 
the truth. 

Sample of the Strange Psychology of the 
Teutonic Mind 

With the immense detail of this 27-page jiamphlet 
we have not space to deal. It is mainly intere.sting as 
another sample of the strange p.syehology of the 
Teutonic mind. During the war we were privileged to 
see some confidential German documents containing 
instructions to their information agents in this and 
other countries. They were a revelation of German 
mental ingenuity. And we have .something of the same 
quality here. Out of his well-stocked pigeon-holes Dr. 
Dyes seems able to produce every favorable reference 
to Germany uttered since the Flood, and with pathetic 
belief in their efficacy he employs them to di.splay his 
country arrayed in white robes. It is the attitude 
of a highly sensitive man, wounded in his conscience 
by being thought ill of, and indignant at the slightest 
a.spersion on his honor. To Dr. Dyes it really seems 
impossible to understand any feelings save those of 
respect and confidence toward his country. 

“As representing those who have no desire to see 
Germany ’go under,’ may we offer him a few words of 
friendly arbvice? Throughout the war every device 
which Germany adopted, whether to inspire terror or 
to elicit sympathy, almost invariably produced the oppo¬ 
site effect And Dr. Dyes exhibits just the same iMk 


of imagination now—an immense and most ingenious 
capacity for seeing things in detail and total blindnees 
to broad moral values and effects. 

How Germany Can Re-establish Hersfxf 

“If German.v wi.shes to re-establish herself jimong the 
nations, it will not be by meticulous reasoning of this 
sort. It will be by frankly disowning her recent past, 
admitting the injustice inflicted on others, and making 
good the damage. France won tin* respect of the world 
by the splendid spirit in which .she discharged the 
crushing penalties Germany inipn.sed on her. The pro¬ 
found respect which Great Britain commands in the 
United States today is due to the quiet and dignified 
way which we, the most heavily taxed nation of all, 
face our obligations. If Germany desires to regain the 
world’s respect, it can be done in the .same way, hut not 
by weaving ingenious webs of excusi’s or reciting long 
roll.s of synthetic virtues ip- affecting the unsuitable 
role of the innocent and injured party. A little sackcloth 
and ashes would be far more becoming as well as more 
convincing." 

Some Problems Wliieh Brazilian 
Manufacturers Must Solve 

Lack of Fuel and Inadeiiuate Transportation 
Facilities Are the Chief Handicaps, but 
Labor 1 h Plentiful and Efficient 

BY Warren E. Emley 

F rom August to December, 1922, I was favored with 
th<i opiKirtunity of visiting many industrial plants in 
Bra'/il and of making a survey of conditions. Many of 
the ways of doing things are .so radically different from 
the methods in vogue in .this country that a de.scription 
of them would he at least interesting to North American 
manufacturers. Before going into detail about any 
particular industry, it might be well to cite a few facta 
which have a general bearing on every industry. 

Probably the most prominent factor, which has modi¬ 
fied all manufacturing processes, is the lack of fuel. 
There is some coal mined in the mo.st southerly state, 
Rio Grande do Sul, hut this is far away from the indus¬ 
trial center of the country, and besides it is of very 
poor (juality, being extremely high in both sulphur and 
a.sh. Serious attempts have been made to use this coal, 
powdered, in locomotives, but it is not satisfactory unless 
mixed with a better grade of imiiorted coal, English 
coal costs 140 milreis (about $17) a ton, delivered at a 
factory in ,Sao Paulo. Oil shale and oil made therefrom 
are to be found in every museum, but the most careful 
inquiries failed to bring to light any commercial source 
of this material. Wood has been, and still is, the main 
reliance for fuel, but is now getting scarce within 
economical haulin.g distance of the factories and rail¬ 
roads, An effort is being made toward reforestation. 
Groves of eucalyptus extending for miles along the rail¬ 
roads are not an uncommon sight. 

The fuel situation is saved by the unlimited supply of 
hydro-electric power. This has been developed to the 
point that cheap electricity is available throughout the 
industrial districts of the country. This dependence 
upon electric power has brought about a condition which 
seems peculiar, but is quite logical: a single company 
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frequently mukes a number of products which bear no 
relation to one another. HaviriR purchased and developed 
a waterpower site to supply the primary busine.ss of the 
company and having expanded that business to its pres¬ 
ent economical limit, there is still some power left over, 
so that aiventirely different industry is started to use 
this excess power or to u.se some natural resource w'hich 
was accidentally acquired with the site. Thus one 
company makes clay tile, lime and paper; another makes 
enameled iron utensils, locks and keys and nickel-plated 
ware. Obviously the name of such a company can give 
no indication of its activities, a fact which is apt to be 
confusing to a North American. 

The development of water power usually involves the 
holding of large tracts of land. This is facilitated by 
the fact that there is no tax on unimproved real estate. 
However, other taxes are sufficiently plentiful to make 
up for this lack. There is an annual tax to do business 
—a sort of licen.se. Kach .stale levies an import or ex¬ 
port tax, or both, on all materials crossing its borders. 
Everything is subject to a retail sales lax. Some of 
these taxe.** are levied in gold milreis. There is no such 
thing as a gold milreis, so the taxes must be paid in 
paper. Once a week the Bank of Brazil pulilishes a state¬ 
ment showing how many paper milreis make one of gold, 
which is, in effect, a weekly change in the tax-rate. 

Transportation, Lahor and Maciunkhy in Brazil 

Transportation is difficult. For local hauling, the 
two-wheeled cart drawn by oxen or mules is very much 
in evidence. The system of hard-surfiued highways is 
growing, but outside of the cities the automobile truck 
is unknown. Some of the railroads are owned by the 
federal government, others by private indixiduals, and 
apparently the gage is fixed by the whim of the owners. 
This ni'cessitales transshipment of freight into different 
curs at nearly every junction point. Distances between 
cities are great, and small towns are very few in number. 
In vast areas of the country there are no railroads, 
transportation being effected onl.\' by mules. Kven the 
capital, Rio de .laneiro, must rely almost wholly upon 
ocean steamers to communicate with such large northern 
cities as Bahia, I’ernambuco and iManaos. 

Labor is plentiful, low priced and of excellent quality. 
It is mostly south European stock mixed with Indian 
and negro. Their necessities of life are few and easily 
supplied, so that they can live well on a low wage. 
Artisans have the pride of workmanship so charac¬ 
teristic of Italiaus and Spaniards, so that they will not 
do a poor job, no matter what the boss may tell them. 

Machinery is practically all imported, and is very ex¬ 
pensive. It is not the first cost of a machine which 
matters .so much. In a land of plentiful labor and power, 
the .efficiency of a machine is hardly worth considering. 
It is the repair cost that counts. If the smallest part 
of the machine breaks, it may shut down the entire fac¬ 
tory for months until a new part can be imported. This 
is the important factor detiu-ring manufacturers from 
a more extended installation of machinery. Many ma¬ 
chinery manufacturers maintain agencies and carry a 
stock qf spare parts in Brazil. This is frequently the 
determining factor in the selection of a particular kind 
of machine. 

Although I visited many different kinds of factories, 
nvy Interest was centered chiefly on building materials, 
their manufacture aud use. I hope in succeeding articles 
to show some of the points of difference between 
Brasilian and North American methods. 


Canadian Experiments With 
Nitrite Fertilizer 

Some interesting experiments were made in Canada 
during the past year with soda nitrogen. This byproduct 
of the American Nitrogen Products Co. was first brought 
to the attention of the Canadian Government Division 
of Chemistry in February, 19i!l, when it was being 
offered on the Pacific coast markets as a nitrogenous 
fertilizer. The examination of a sample received from 
the manufacturers revealed the fact that of the total 
nilrogen iiresent, approximately two-thirds existed in 
the form of .sodium nitrite and one-third in the form 
of sodium nitrate. 

Th(‘ practical experience w'itb soda nitrogen .so far 
has been limited to the knowledge gained from the 
results of investigations carried on with oats in the 
greeiihou.se at the Central Experimental Farm at 
Oltaw'a, with oats and potatoe.s at the Experimental 
Farm at Agassiz, B. C., and with potatoes, corn, beans 
and pea.H at the Experimental Station at Sidney, B. C. 

In the experiment with oats in the greenhouse, .soda 
nitrogen and nitrate of soda, in quantities of each 
re[ire.seiitiiig applications of 150 and 300 lb. per acre, 
were compared. In some series of plots the smaller 
and in another scries the larger application was made 
at seeding time. In two further .series the applications 
were made after the plants had attained 1-in. growth. 

Of course, under greenhouse conditions the activities 
of the nitrifying bacteria would he favored, so that the 
conversion of the nitrite to nitrate would have taken 
[dace almost immediately. Be this as it may, observa¬ 
tions made at the beginning and during the progress 
of the experiment failed to detect evidence of injury 
either to the germinating seedling or to the maturer 
plant at any stage. 

The heavier applications, whether of soda nitrogen or 
of nitrale of soda, gave results superior to those from 
the lighter applications, while the untreated checks 
were decidedly inferior. The experience at Ottawa was 
repeated in a field test with oats at Agassiz, B. C. 

The results of the experiment with potatoes at 
Agassiz favor nitrate of soda throughout. Besides the 
nitrogenous material, each fertilized plot received super- 
[ihosphate and muriate of potash at the rate of 300 lb. 
and 150 lb. per acre respectively. 

The experiments at Sidney, B. C., were carried out 
on a small .scale with potatoes, corn, beans and peas. 
Of the corn, beans and peas on the plots receiving soda 
nitrogen, 90 per cent failed to germinate, whereas 
germination on the nitrate of soda plants was normal. 
On potatoes there was much leas evidence of injury. 


Engineering Tables for Low Pressure 
Air and Gas 

Calculations involving the flow of air at low pressure 
are simplified through the use of data and charts con¬ 
tained in Bulletin 118, Engineering Tables, published by 
the P. H. & F. M. Roots Co., Connersville, Ind. The 
bulletin is designed to give as completely as possible 
the information which is required ip making installa¬ 
tions of blowers, pumps and exhausters for various serv¬ 
ices, such as agitation of liquids, pneumatic conveyors, 
foundry cupolas, combdetion of fuel oil, water-gas sets,' 
etc. General tables complete a booklet which chemical 
engineers will find very useful. 
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Fundamentals of Rectification 


Effect on Rectification of 
Liquid Feed at an Intermediate Level 

Also Conditions for Minimum Reflux and 
an Example of the Use of the Derived For¬ 
mula Taken From Liquid Air Fractionation* 


By C. C. Van Nuys 

l DiyiAh int, Ale t'o, New V<irK ('Hy 


N ow let ua conaider the case where we have 
a liquid of composition r.t and mass Ma enter¬ 
ing at an intermediate point of the rectification 
column. 

In what follows, we shall assume 
that the composition of all fluids 
entering and leaving the column are 
given or stipulated. That is to say, 
xa, v„ X, and ?/,, are to be consid¬ 
ered as constants. Since the equa¬ 
tions we shall write take no account 
of phase relations, we may, if we 
choo.se, suppose that r, and y„ and 
also X, and y,, are compositions of 
liquid and vapor in phase equilibrium. 

The only supposition we shall make 
at present regarding Xa is that it.s 
value lies between x, and x,. 

W. then have six equations con¬ 
taining four M’s and three m’s, and 
by means of these equations we 
may determine the ratio between any 
two of the seven (M, ni.)’5. 

These .six equations are as follows 
in which m, is the mass of ascending 
vapor passing per unit time the level 
of admission of the liquid Xa and M„ 
is the mass of liquid descending from 
above at this level. 


11 — f.) ( y,—vj + (J, — JJ I — !/,) I 

I (d, —/.)(/„ — .I-,) I (/„-/,) (a-, 

— I td, — /.) (x, — x,) -|- (I, — /,) {X. — (/,) I 

I (•/,--/,)(?/.-?/.) +.t‘'„-d,)l.r,-,/,)l j Af, 
This value of Ma vani.shes if 
(d, — /,) u„ — x,\ 4^(d. — d, 1 (j', — II j 
(d, --/,)( !l„ — I/,) -f (d. •—d,) (r, — ;/,) 

(d, —/,) (x, — x,) -r (/, — I„) (x, — y,) 

which is the same equation as that obtained above as 
the necessary relation .lx;tween x and y in order for 
perfect rectification to be possible- -that is to say, the 
amount of liquid of composition xa that it is possible 
to add at the intermediate point is zero if the com¬ 
position of the vapor having phase equilibrium with 
a liquid of composition x, bears the relation to x, as 
determined by the last equation written. 

Now assume that we are dealing with a binary sys¬ 
tem which has the property desci'ibed above—viz., the 
total heat d of the mixture at the dew point and also 
the total heat I at the boiling point follow the propor¬ 
tionality relation indicated by the equations 

d d;jX + Ja {1 — x) 

/ — I„x -f- /.I (t — X) 

so that the latent heat L at constant pressure of any 
mixture of composition x is given by 

L —■ LjiX La (1 — x) 



M, f- '»h — M„ fti, 

/,A/, 4' *0^0 t 

I,M, -j- d„m, 4,Af„ -j- 
Af.i 4- 

xaMa + x.Af. 4- y,m, — x,M, -|- j/.ro. 

IaMa 4- hM, 4- J,m, =.= /.m, 4- d,m. 

Let us assume that Ma is fixed arbitrarily, then the 
values of M„ M„ M„ TO,, TO, and m, may be determined 
in terms of Ma aad of the various x’s, y’a, I’s and d’s. 
This system of equations may be readily solved by prop¬ 
erly changing subscripts in the results obtained from 
the system of three equations solved above. We thus 
obtain 

4-4d.-d,)(x,-!/4 

( V,—vJ + —x'> 

_ (d. - /,) (I, — x) 4- (/. — /,) (I, — y.) 

' U. - / J (K ~ y.) 4 - (A - ■'.) (*. - ’ 

i (J, — /,) (X, — Xa) 4- (L — (X.. — tf.) lAfs 


M 


■ M. 


TO. 


TO,, -- 


+ 


7d.-/.) iv.-y.) 4- (d.-d.) (x.-i/,) 
(d,-/,) (x.-x.) 4- (I.—I.) 4- U—X) (x,— y,)M,, 


(d. 


■ X) (.V, - y.) + (.J. - 


whence 

[ (X, - xi) - - /a) (ar, - ».) ] 

_[ (/. - /,) (If. - JI.) - (A -/.)(*.- ».) ] Ma = 

•Th* amt two artlclw to tht» Mrloi woro jnibUibod to the tMsu 

of zan. Jl .114 WS, I, wa 


For such a mixture the above relation between Ma and 
M, may be easily shown to take the form: 

LjX,+_La (L —_x,.) Ma ^ (x„ — X, ) ( 

LnX, 4 - i,i( 1 —X,) M, (X, —x.) (y, —J/,) 

LuVy 4“ Ls f 1 — y ,) LflX^, 

Lay, 4“ 11 “ y,) LaX, 4"Li(l — x,) x, — Xa 

Let us denote by I, the function Lny, -f L,i(l — y,) 
and by L, the same function of x, with a corresponding 
notation for y„ y, and x„ x,. Then the last equation 
may be written: 

L^a ix;,--x,)iij, — yj _ i, —x, 

L,ilf. ilf. 1/,, (x, — XA)(y.~y,) x, — xa 

In what follows we shall employ the term "equiv¬ 
alent mass," in speaking of the products L.ilf,, l,m„ etc. 
For example, the equation L,Af, = L^, obtained above 
for a simple column may be regarded as a statenRut 
that the equivalent masses of the liquid at the top 
and at the bottom of a simple adiabatic column are 
equal. 

Conditions m Minimum “Reflux" 

From the above equation for the mass ratio, Z = 

Ma 


M. 


, it follows that for Axed values of xa, x„ y„ y, 


tho maximuai vali» of the ratio is qbtaiiMd when y. 
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is the least poHsibie. If now, j, is less than z„, it is 
clear that the minimum possible value for j/. is the 
composition of a vapor havinjr iiha.se equilibrium with 
the liquid of composition r,,, .since Ihi.s liquid has pre¬ 
viously been in contact w'ilh a v.'q)or who.se compo.sition 
is le.ss INdii If, on the other hand, Ji is greater 
than j., then the minimum pos.sible value of i/,, is that 
of a vapor having phase e(|uilil)riuni with the liquids 
Ml and M„ combined. That is to say, if j\ is the com¬ 
po.sition of those liquids combined, the minimum pos¬ 
sible value of i/„ is that of a vapor in jihase e(|uilibrium 
w'ilh a liquid of composition .r,. 

We shall now a.scertain the conditions existing in 
an adiabatic risdification column wlien, for a given 
muss, M, ol "rellux" liquid entering the top, the maxi 
mum jio.ssible mass Mi of a given roniposition .r, is 
entering an intermediate point of that column, the end 
compositions .i\, y^, x,, y being speeilied. Let us first 
suppose that the mtiss M*, is added at a point in the 
columti and in amount such that after it has been 
llowing .steadily the composition at this level of the 
liquid descending from aliove is the same as th(‘ coin- 
position .r, of that liquid i.e., j', ,r„. L'nder these 

conditions, let us determine for what composition .T i 


.!■ the ratio Z ‘J' is a maxinuim if such a maxi- 
M, 

mum exists, if we place .r, .r,,, our original 

expression for that ratio lieconics: 


Ms l.L, - - !/„)_, 

M. /,L, l.r - .r,! 1i/,) 

That .r„ which makes the ratio / a inaxinium must 
satisfy the equation n l''|■onl the eijuation for / 

we obtain by dilferentiation: 


ilZ 1,1. 

L'b - til/. II,Uj- j',1 

t-L - •LI - •I',) ‘•-Ur- 11,) (i-j- 
l.r -■ .r„) (.1- .1',) I !i I/,) 

If, however, the ratio Z is a constant whatever be the 

ilZ 

value of . 1 ',,, then must be identically 0. That is to 
say, the equation 

i^V., I II, - - II ,.) I II.. -■ - II, I 1 .r - .r,) 

' I/. — ll,)‘-i'.. --.I,) 

with given end compositions .r., y. x,, y,, must be an 
identity- i.t\, it must be satisfied for all possible pairs 
of values of and ?/„ connected by the relation y 
F{x) where F denotes the futictional relation between 
r and y for phase equilibrium. 

If we assume that .r, tind y, atid also x, and y, are 
any two given pairs of compositions of liquid and vapor 
in phase equilibrium, the most general form of the 
functional relation between r and y in order for the last 
equaiion to hold for all possible pairs of values of x and 
7 / may be derived as follows; The equation for 
dy„ 

gj- may in that case lie regarded as a differential 

equation in which the variables are r, and y„. It may 
be written in the form: 

dy, , dy, _ dy, dy, 

v,—y, y,~v, X, X, 


Integrating this, we obtain: 

logc (!/. — ?/,) — log, (g, — ?/„) — log, (x„ — X, ) 

=- log, (g., —X) -}- logo 



where K is a constant for any i .r„, y„) with given 
values of (r,,!/,) and (:r„i/). 

Since K in the last ei|uation is a constant for any 
(.r„, it must be the same when .r,, — i/„ 0 as when 

J',, y, 1. In the fir.st case, we have: 


and ill the second ca.se, we have 

1'—)/, .'f —1 

I b , 

J - - .r, .r , - 1 

or, by division: 

V, II, 

1 - 1 /, 1 -//, 

X. ■<' 

T-.r, I -.r. 

.Since, however, (x„y.) and l.r,,//,) are any pair of 
values .satisfying the functional relation desired, we 
must have 

'll., 

1- u. 

: - (1 

1 - ,r„ 

where a is a constant for any (x,„yj whatever- i.e.. 

?/.. 

1 ll„ I — x„ 

IS the most general form of the functional relation 

which makes the above equation for an identiti. 

".r, 

fills eiiimtion between co-existing liquid-vapor phase 
compositions is characteristic of those mixtures which 
in the liquid slate have the properties of dilute solu¬ 
tions for which the heat of mixture is zero. (See 
Kueiicn, "Theorie Der Verdampfung und Verfiussigung 
von (iemi.schen,’’ pages 127, 144-145.) This relation is 
satisfied approximately by a considerable number of 
two-phase binary liquid mixtures of the type having no 
maximum or minimum vapor pre.ssure composition. In 
particular, it is satisfied approximately by liquid mix¬ 
tures of ox.vgen and nitrogen, as we shall see later. 

The above result shows that for a mixture satisfying 
this relation, the quantity of “reflux liquid,” M, of a 
given composition necessary for a constant equivalent 
amount of the liquid M,i is constant—i,e., doe,s not de¬ 
pend on the composition ,r, of that liquid. We assumed 
in the above discu.ssion that the corffposition g.i was 
identical with the composition of the liquid descend¬ 
ing in the column at the point where the liquid M, 
was added. 

That, for given composition.s x„ //„ x„ //, of end 
products and for a given .amount of "reflux” M,, the 
amount, Mt, of liquid of a given composition xi that 
it is possible to add at an intermediate level in the 
column is a maximum for this type of mixture when 
the condition x,, = x, is .satisfied, may be shown as 
follows: 

First assume that conditions are such that x,>xa. 
Then the value of the ratio 

Mi =, (i. 

M i.L, (x,--XAhy, — vJ x,-r-x, 
for given values of xa and x. is the greatest possible 
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when the relation between x, and ?/, is that for phase 
equilibrium. With this value of the above expres¬ 
sion for the ratio is a maximum when x^ is as 


large as possible. That is, j„ and y„ being fixed, that 
ratio is greater when xa = x, than when But 

since when xi ~ the value of that ratio is inde- 
j>endent of x,„ it follows that, Xi being fixed, the ratio 
is greater when x. — xa than when x„>xi. 

Next assume that x„<Xa. Then the lea.st possible 
value of if„ is that for phase equilibrium with the com¬ 
bined liquids M. and If x, i.s the composition of 
this combined liquid, we have 

X, (A/„ + Af I) — X,A/„ -S .)■ i;l/ I 

from which 

■ -f . 1 -, 

Substituting this value of Xi in the equation 
M_t _ i,L,(x„ — X, j/„] X, — .T„ 

Af„ ” IL , (X,' - x I ) (?/„ — I/,) X, - - X1 

we obtain 

M I _ (X,. -- X,) (y. — ?/„) 

M 1 — !t,l 

Now supiiose that .i\ remains constant — i.e., .r, de¬ 
creases and xi increases in such a way as to maintain 
. 1 ' constant; then i/„ remains eon.stant. But as .r, in- 

erea.ses, the ratio - increases i.e., the ratio when 

,iy Xi . 1 '. is greater than whim .r„ x ■ .ri. Since, 
however, when x, -- Xi - x„, the ratio is constant 

whatever be the value of x„, it follows that for a con- 


si act 


I a maximum value of the ratio 


A/, 

Af. 


is obl.-iined 


when -- Xi. 

In other words, for minimum reflux the liquid feed 
entering an intermediate level should be admitted in 
amount and at a level such that the composition of the 
liquid descending in the column has the same composi¬ 
tion at that level as the entering liipiid. 


Kxampi.k of Use of Preceding Formulas 

Ah an example, let us consider the ca.se where we 
are rectifying a liquid whose molecular composition is 
40 per cent oxygen. Then x„ 0.40. The molecular 
composition of the vapor having pha.se equilibrium with 
the liquid is, according to Baiy, 1S.5 per cent; i.e.: 

?/„ 0.155 

Let us assume that we obtain pure liquid oxygen at 
the bottom and pure nitrogen vapor at the top of the 
column. On this assumption, we have: 

'x, r- s = 1 X, — y, — 0 

For oxygen, Lk =~ 51.15 cal. per gram, or 0.0731 cal. 
per C.C., and for nitrogen, Li — 47.85 cal. per gram, or 
0.0598 cal. per ce. 

Substituting these values in the above equation be¬ 
tween Aft and Af,, we obtain: 

Ma = 2.42Af, 

or Af, ^0.41SM.i 

as the minimum relative amount of “reflux” liquid 
necessary. If the 40 per cent liquid is obtained by selec¬ 
tive liquefaction of a gaseous mixture of nitrogen and 
oxygen, the percentages of which have the same ratio 
as those of ordinary air, the increase of the oxygen 
percentage of the liquid being obtained by withdrawing 
a residual gas composed of pure nitrogen daring the 


SIS 

process of liquefaction, then the amount of this pure 
nitrogen vapor available after liquefaction for use as 
"reflux" liquid may be calculated as follows; 

Dry air contains, by volume, 21 per cent oxygen and 
78 per cent nitrogen approximately, the remainder be¬ 
ing mostly argon, carbon dioxide and hydrogen—i.e., 
the relative molecular percentages of oxygen and nitro¬ 
gen in air are, say, 21 per cent oxygen and 79 per cent 
nitrogen. 

Since the oxygen contained in the 40 per cent liquid 
is 21 per cent of the original ga.seous mixture, all of 
thi.s liquid is 21 40 - 52' per cent of the whole. 

Hence the pure nitrogen withdrawn during the forma¬ 
tion of the Ihiuid enriched in oxygen i.s 100 — 511 ^ 
471 per cent of the whole. 

The minimum amount of nitrogen neces.sary as reflux 
liquid, being 0.418 times as much as the liquid enriched 
in oxygen, will be 0.413 \ 0.521 0.217 of the whole. 

Hence there will lie as surplus a maxitnnm of 0.475 — 
0.217 25.8 tier cent of the whole as pure nitrogen 

noi necessary for perfect rectification. 

Conti nil a I inn of Ihi.t series of arlicli'H n'il! be iiiiMinhed 
in It xiibHcqiwnt issue. 


Siirfiict* Oxidation During Hardening 

One of the prohlems now being studied by the gage 
steel committee of the Buri'au of Standards is the 
dimensional changes on hardening. To determine this, 
an accurate 4-in. cylinder 1 in. in diameter is measured 
and weighed both before and after hardening. 

Surface oxidation may easily eau.se a scale to form 
thicker than the changes expected. If the scale is re¬ 
moved, some metal is lost and the change recorded is 
less than that due to hardening alone. The dimensional 
changes on hardening may he completely masked by 
the scaling effect. Coatings sucti as enamels, sodium 
silic.ute and electrode|)ositcil silver have been tried in an 
effort to prevent oxidation in the air atmosphere of an 
electric furnace, but none wa.s .satisfactory under these 
conditions. However, by allowing illuminating gas to 
flow into the furnace at a rate just sufficient to burn the 
air leaking in. Oxidation was apparently inhibited with¬ 
out disagreeable fumes from the furnswe. Scale is then 
formed only during transfer to the quenching bath and 
is removed by cleaning with ga.soline and pickling for a 
short time in cold 10 per cent H.SO,, 

It was recently noticed that the 4-in. gage specimens, 
weighing about 400 grams, were losing from 0.5 to 1.0 
gram in weight on hardening in this manner. To de¬ 
termine at what stage the loss occurred, a specimen was 
heated to 800 deg. C. as above, and after holding in th( 
air for 5 seconds, was quenched in a small can of watei 
so that the scale could be recovered. The weight oi 
.scale collected was 0.81 gram and the loss of weight o: 
the specimen was 0.56 gram. On pickling 10 minute! 
the specimen lost 0.19 gram more, and on repeating thi 
pickling only 0.01 gram, showing that the acid remove 
residual scale not flaked off during the quenching^ bu 
does not attack the metal seriously. This specjjnen in 
creased in length by 0.0144 in. and in diameter by 0.000 
in. on hardening, but before pickling. On pickling i 
lost 0.0004 in, in both length and diameter, which i 
evidently the thickness of the remaining oxide. 

The total loss of 0.76 gram is equivalent to a laye 
of metal about 0.0004 in. thick over the whole surfaot 
or a loss of double that amount in length and diametei 
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Legal Notes 


By Wellington (H stin 
or the Chh iiiii, Il.iT 


Officers us Dual Agents 

I'reHumpIion ApainKt Validity of Transaclions by Men 
ActinK for Both Corporalionh 

In a suit broUKht by the Mathie.Hoii Alkali Works 
against Arnold Hoffman & Co., Inc., Ilie U. S. District 
Court in its opinion (280 Federal, 133 1 say.s that there 
is a strong presumption against the validity of transac¬ 
tions between corporations where conducted entirely 
through the agency of officers acting ;d tlie same time 
for both corporations, and the burden is on those who 
would maintain the transactions to show their entire 
fairness. 

And a settlement or acceptance of accounts rendered 
requires independent representation lo Ihe party to 
whom they are rendered, and there can be no account 
rendered as between corporations where thi! transac¬ 
tions are conducted entirely through'Ihe agency of offi- 
cers acting at the same time for both. 

Again the court .says that in a controversy between 
two corporations, when plaintiff coiporation sought an 
accounting from defendant corporation, which was both 
a buyer and an agent for sale, with a limited agency, 
as in this case, the plaintiff is presumed to know what 
disposition was made of its own product and what it 
nsieived for it from defendant, both as buyer and as 
sales agent. It is the duty of plaintiff. it.« officers and 
directors, to conduct its business with ordinary care, 
and the burden of explanation rests on it which cannot 
be sustained by a mere general claim that it contided 
implicitly in the defendant, so as to reciuii'e the de¬ 
fendant to assume the burden. 

Further, it says that when a business transaction is 
closed by an agent and his report i.s made thereon, the 
prineipal is charged with knowledge of what is reported, 
and cannot excuse himself from responsibility for action 
or inaction by continued reliance on one who is no 
longer a fiduciary as to completed transactions. 


Lan^uir Patent Again Upheld 

Preliminary Injiinrtion Granted Against I'ompany Copying 
Tungsten-Nitrogen Damps 

Application of the General Electric Co. for a pre¬ 
liminary injunction against the rncandescent Products, 
Inc., was recently granted on the basis of the Irving 
Langmuir patent No, 1,180,15',), owned by the former. 
This patent has been upheld in many cases and in vari¬ 
ous jurisdictions, and the court sa.vs ordinarily a pat¬ 
entee presenting such facts is entitled to a preliminary 
injunction on a showing of infringement. (280 Federal 
Rep. 666?) 

The courts have written the history of the incandes¬ 
cent electric light lamps prior to the Langmuir inven¬ 
tion. The Edison elements were three—a carbon fila¬ 
ment, in a vacuum, inclosed in a glass chamber. These 
elements remained the same, with refinements, until 
Langmuir introduced into the art a co-ordination be¬ 
tween a coiled tungsten filament in nitrogen, argon or 


mercury vapor gas, inclosed in a glass chamber under 
pressure. 

The court sa.vs defendant’s lamps are designed for 
u.se in the ordinary circuits. Those manufactured di¬ 
rectly are rated at 160, 100 and 75 watts. The imported 
Austrian lamps .sold by it are rated at 40 and 25 watts. 
There is in each a glass container with a coiled tungsten 
filament, filled with nitrogen gas under pressure. In 
the Austrian lamp the gas is a mixture of argon and 
nitrogen. 

Defendant’s Action Willful Diskegard of 
Established Rights 

There is nothing to distingui.sh defendant’s lamps 
from the plaintiff’s, as the entriinee of the defend¬ 
ant into .such business, after the establi.shment of 
the validity of the plaintiff’s patent in another juris¬ 
diction, indicates not only a slavish imitation but a 
willful disregard of established rights, says the court. 

Defendant contended that the Langmuir patent is 
limited by the measure of the effectiveness and life of 
the lamps, as contrasted with those in which a vacuum 
was used. But the court points out that the patent 
w'as granted on a structure definitely described and 
clearly portrayed, the privilege being for the structure 
and not the result. It says it was a device, and not a 
result, which was patented, and the defendant can avail 
itself of nothing because in its manufacture the parts 
u.sed !)>' the l.angmuir are so inartistically correlated 
as to produce a less efficient result. 

Again, defendant called attention to the prior French 
patent La Tang No. 384,915 as an anticipation, and 
also to the Edison patent. But the court says the Lang¬ 
muir patent having a tungsten filament in nitrogen 
gas wa.s not infringed by prior patents for a vacuum 
tungsten lamp, or for a lamp having a carbon filament 
in nitrogen gas. 

Sale of Element of Patented Combination Does Not Give 
Implicit License to Use Combination 

More litigation involving the infringement of the 
Langmuir patent No. 1,180,159 is found in two separate 
■suits in equity brought by the General Electric Co., 
against the Continental Lamp Works, Inc., and against 
the United Lamp Manufacturers’ Corporation. (280 
Federal 840.) Defendants admitted the validity of the 
patents, Imt denied infringement, claiming an implied 
license. 

It apjiears that the General Electric Co., plaintiff, sold 
and continued to sell lamp bases for the lamp of the 
Langmuir patent to defendants after it knew or had 
reason to believe that the latter were using these bases 
in the manufacture of lamps infringing the Langmuir 
patent. Plaintiff contended that in making such sales 
it was not granting a license under the lamp patents, 
the contract of sale providing in red letters: 

“The sale of bases by us confers on the purchaser 
no license under any patents of the General Electric Co. 
covering or relating to the structure of incandescent 
lamps, or the materials, machines or processes used in 
their manufacture.” 

Trial Court Held Plaintiff’s Knowledge 
Implied License 

Regardless of this, the defense contended that by rea¬ 
son of the purchase of the bases there was an implied 
license to use the lamps cimstrueted under the Langmuir 
patent. The trial eoiut tildield this contention and nve 
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judgment for the defendants, upon the theory that the 
bases which the plaintiff sold to them were sold with 
the knowledge that these manufacturers were making 
the lamps under an implied license from the plaintiff, 
General Electric Co., and that because the bases which 
were sold could be used only in constructing a patented 
article (Langmuir construction), it is presumed in law 
to be intended, by both the buyer and seller, to be used 
for that specific purpose, and when the plaintiff made 
a .sale it carried with it to the defendants an implied 
license. 

This decision was reversed by the United States 
Circuit Court of Appeals. It said the burden was upon 
the defendants to establish that the parties agreed, by 
a meeting of the minds, that the license contended for 
should be granted, or that when the bases were pur¬ 
chased the parties understood, and the defendants had 
adequate reason to assume, that they had received an 
implied license under the circumstances, which stopped 
the owners of the patent from denying that such was 
the intention of the parties at the time of the sales. 
And the court found the facts to be that there was 
nothing written or spoken from which a license was 
granted or might be implied. 

Inventor Controls Term.s for Use 
OF Invention 

Use of an invention can be obtained only on the in¬ 
ventor’s terms. Without paying or doing whatever he 
exacts, no one can be exempt from his right to lie ex¬ 
cluded and, whatever the terms, the courts will enforce 
them, provided, of course, the licensee is not thereby 
reii jired to violate some law outside of the patent law. 
On thi,s point, in the case of United Nickel Co. vs. 
California Works, 25 Federal 475, the court said: 

"The .selling of the solution does not authorize, infer- 
cntinlly or otherwise, the use of it for the purpose of 
nickel-plating, whatever else it may be used for, without 
also procuring a license to nickel-plate under the first 
and fourth claims, which are separate inventions.” 

.So where the owner of a patent sells a patented article 
.sub'ect to a re.striction, the purchasers, with notice of 
this limitation, could acquire no better rights than 
strangers to infringe upon that part or claim of the 
monopoly still secured to the patentee. And the sale of 
an element of a patented combination does not neces- 
sarilj' imply license to use the whole combination. But 
there is always a question of what is a fair inference 
from the transaction. 

In Edison Electric Co. vs. Peninsular Light Co., 
43 C. C. A. 479, Judge Lurton pointed out that there 
may be circumstfinces under which the sale of a patented 
article by the patentee will carry with it the right to 
use another in co-operation with the first, although the 
thing be covered by a second patent, such as where an 
article of a peculiar construction is sold which has no 
practical use unless it be used in combination with some 
subordinate part covered by the patent of the vendor 
and the right to use the latter in co-operation with the 
former might be implied under the circumstances. 

Rule op Law Covering Such Cases 

The law was stated by Judge Lurton in these words; 
"The limitation upon this is that the things which pass 
by implication only must be incidental to the grant, and 
directly necessary to the enjoyment of the thing 
granted; the foundation of the maxim lies in the 
presumption that the grantor intended to make hja 


. Sill 

grant enjoyable. ... It is evident that the extent of 
an implied license must depend upon the peculiar facts 
of each case. The question in each case is whether or 
not the circumstances are such as to estop the vendor 
from as.serting infringement.” 

In the case at bar this rule was applied. The court 
said that the mere sale imparts no license, except where 
the circum.stances plainly indicate that it did, or except 
where good faith required, or where it cannot be 
doubted that the vendees understood that they were 
getting a license. In view of the red-lettered provision 
in the terms of sale, there was no justification for the 
vendees’ assumption that they received a license under 
the patent. Neither conduct or language of the parties 
would justify the buyers of the bases in their use of 
the patented lamp in connection with same. The bases 
were capable of non-infringing u.ses, and the notice on 
its face was intended to wi^rn against the use by in¬ 
fringement of the patent in suit. Therefore the lower 
court’s judgment was reversed. 


Breach of Implied Warranty 

Federal Court of Appeals Holds Fa.vinent of I’rire Does Not 
Bar Action for the Breach 

A question in sales law was presented in an action 
brought by the Lackawanna Steel Co. against the Her- 
brand Co. in the federal District Court, who.se judg¬ 
ment was partly affirmed by the U. S. Circuit Court of 
Appeals. (280 Federal Rep., 12.) 

Suit was brought for the price of a large quantity 
of steel bars sold to defendant, which counterclaimed 
for damag'ea alleged for an asserted breach of implied 
warranty of fitness of a large amount of steel bars 
purchased in the previous year. 'The damages claimed 
consisted of the difference between the invoice value of 
the defective steel and its scrap value ($4,605.15), to¬ 
gether with expenses incurred by plaintiff ($16,927.60) 
in manufacturing the defective forgings. 

Plaintiff denied the claims of defendant. First, be¬ 
cause defendant paid in full for the steel after it knew 
or should have known of the alleged defects therein. 
Second, because there was a general custom existing 
in the steel trade at the time whereby the manufacturer 
was not liable for the cost of labor or other expense 
incurred by the buyer in working defective steel, but 
that the latter’s remedy with re.spect to reimbursement 
was limited to the replacement of the steel. 

A verdict was directed upon the sole ground that de¬ 
fendant’s right to complain of the defective steel was 
barred by its voluntary payment of the purchase price 
in full, with knowledge of the defects. It is a general 
rule of law that money voluntarily paid with full knowl¬ 
edge of the facts cannot be recovered. 

Question of Waiver of Warranty Is 
A Ques'hon of Fact 

But the Court of Appeals points out that an action 
for breach of warranty is not barred as a matter of law 
by payment of price. A retention of goods purchased 
and the payment of the price, or suffering the seller to 
recover a judgment therefore without defense and with 
knowledge of breach of warranty, does not as matter 
of law bar an action for the breach. The question of 
waiver of the warranty is at the most one of fact. 
Nor does retention of goods and payment bar an action 
for breach of warrant under the uniform Hdea act 
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a8 in force in Ohio. And while the extenRion of time 
granted for payment would furiiiRh a yood con.sideration 
for the waiver of action for breach of warranty, an 
extension doea not as matter of law show .such a waiver 
under the uniform sales act. 

Now whither the defendant waived it.s riKhI to dam¬ 
ages under the circumstances of haviiiy paid without 
protest, etc., was a question of fa< l that should he left 
to a jury to decide. 


C.IWTO.M I.lMlTINCi LlAIill.lTY llKI.I) .N’OT 
Unreasonaiu.I'; 

The custom in the steel trade as alluded to was e.stah- 
liahed hy witnesses, and this eusloni, undiu’ which the 
buyer’s only remedy for defective st<'el was replacement 
or credit for it.s value, at the buvei''s oiilion, the seller 
not being liable for cost of labor or oilier conseciuenlial 
damage, the court held was not ;iii unreasonable cuslorn. 

Hut the eourl .said this custom did not loi'bid a re¬ 
covery for failure to replace defective and unused steel, 
whose purcha.se |irice was grealij in excess ol its scraii 
value; the seller being ask<‘d to replace such defective 
steel and having failed to make such replacement. 

For error of the District Court in directing verdict 
for plaintiff in full of its claim Ihe judgment, was or¬ 
dered revm'sed unless th(‘ plaint iff should rmnit from 
the judgment the sum of .fd.dbi’i l.'i, covering the defec¬ 
tive steel. 
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Although too complex to describe here at length, the 
hammer rebound ia locked and recorded by means of a 
ball and hollow cone clutch. This clutch is made pa.asive 
and active by raising balls in their retainer cage out of 
jamming contact with the hammer body, or putting them 
back to jam on downward pressure—no movement in 
this direction is then possible. 

First Cyci.f. (Second Period) 

Thus when the hammer is ready to drop, its .shoulder 
rests on Ihe inner flange of the pilot .sleeve E (see 
illu.stration I, the upper end of which has just rai.sed the 
ball cage G-J out of clutching contact. This hushing i.s 
held up by a honk. 

Fpoii releasing the hook. 


INew Quttncliin^ l ank 

Fig. 1 shows a (|uenching device recently designed by 
the VV. .S. Kiiekwell do. The rectangular lank is tilled 
to any desired depth with circulating oil or walei'. 
Heated nietid parts of such si/.e and slia|ie as will iierniil 
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tundiling about are then dropped into the submerged end 
of the rotating drum. It is then automatically picked 
up in small batches by the internal thread of the rotat¬ 
ing tank and conveyed through the quenching fluid aa it 
ia raised to the cone-shaped discharge spout. Naturally 
the device works best with a continuous flow of heated 
metal. 

New Model ScleroHcope 

The problem of recording indications of the well- 
lipown Shore Ueboiind Reading Scleroscope Model C was 
solved by the use of a comparatively long hammer F, 
which, being much heavier, develops the same striking 
force by dropping only a short distance (} in.). This 
principle ia embodied in the "Model D Recorder," 


the hammer and its pilot 
sleeve E drop down together. 
The clutch having been left 
open, as il were, the ball cage 
renniins up by friction of a 
band s))ring 11. 

The hammer strikes first, 
a moment later, the lower 
end the pilot sleeve E, which 
fulls a little further, strikes 
the downward extending in¬ 
ner shoulder of the ball re¬ 
tainer sleeve instantly 
dr()|)i)ing them in jamming 
coiitucl with the hammer. 
The movement of the ball 
cage slmwe is very short; the 
last |)art of its critical 
period, or just when the balls 
begin to touch the hammer 
liody, is done at the moment 
the hammer is brought to 
momentary rest preparatory 
to rebounding. 

The halls now in position 
do not retard the rebound 
but absolutely prevent a re¬ 
verse motion, hence the 
slightest rebound is fixed 
positively and faithfully re¬ 
corded. 

Second Cycle 

The hammer F, now locked firmly in the hardened 
cone sleeve K, the ball retainer G and pilot .sleeve E are 
idl raised up together by a rack and pinion by knob B 
to an upper stop Q. Here the pilot sleeve catches on its 
hook 1) and the hammer is brought in cpntact with the 
dial hand rack bar M, moving it to the extent of the 
recorded rebound. The spiral spring in.side of the knob 
B then hold.s the clutch hammer and dial hand fixed until 
the next tost is made. 

First Cycle (First Period) 

The turn of knob forward against its spring causes 
movements in.side which constitute the fir.st cycle. In 
the first period of this cycle the clutch sleeve, with its 
hammer still locked in it, ia caused to descend. Soon 
the hammer contacts with the previously hooked up 
pilot sleeve E, where it remains on it as a standard 
height rest. As the clutch sleeve' descends more, the 
ball cage contacts with the pilot sleeife, de-clutches the 
hammer and releases the hook so that they drop again 
for the second test (see first cycle, second period). 



.Mn[)|':i, 1> KK''()HJ)10K 



February 14, 1923 


CHEMICAL AND METALLURGICAL ENGINEERING 


81T 



Synopsis of Recent 
Chemical &Metdllurgicdl Literature 


Manufacture of Blue Gas 

Janies Hall, of ClasKow, Scotlaml, 
presented at a recent gas associalioii 
meeting operating results from work 
at the gas plant of that city where 
thorough teat of the efficiency of water- 
gas operation was made recently. This 
test was a 24-hour run with two 
Humphrey.s and Glasgow curbureltcil 
w.ater-ga.M sets operated as bluc-ga.s 
generator.s, using coke as fuel. The 
operating cycle was li minuea blow, 1 
minute up-run, 2 minute.s down-run, and 
i minute up-steam run. Clinkenng 
five tunes per set per day occupied from 
l.b to .SO minutes for a total of (i.lli 
bour.s out of the 24 operated. Some of 
the most interesting results are as fol 
lows; 


I If \ .isli't'lr.' coKf ll'4fd IH'V 1,00(1 cull of 

!'lu< i:.!'- rn.'ido . 1(3 lli 

ll-.ilJiiH \hIu<' o( (wi'osK), 

.396 H t.vi per ou l‘( 

f ■oiti)>o,sil.inn (>f KJf' 

II .1 6 S 

r\\, 11 

'■I* . ..Ill 

o ... .HI 

>•(. .iitd n.s , . :n 

\ 7 3 

I ‘ii|ii|iO'!tl>in ol lilUf Kfi's 

< ■' > . , . , II H 

(' Nil 

. .... liiii 

\. . .71 ! 

I'iirthcr detail.s can be found in (inn 
loei'eo/ ( f.ondoti), |;nge 209, issue of 
.Ian. 24. 

Aiiloniutic Gunlro] uf 
Walcr-Gas Sets 

In the current (February) number of 
Aiiii’yicnn fVa.s A^noriafinn Monthly, C. 
n. Stevick presents a hi.story of the 
ill elopment of automatic control of 
water-gas .sets. The article also in- 
clude.s full description of the U.G.l ther¬ 
mal automatic control equipment, the 
Gas Machinery Co. type of equipment, 
and the Kennedy automatic control ap¬ 
paratus as made by the Bartlett-Hay- 
ward Co. The mechanism thus de¬ 
scribed is planned exclusively for water- 
gas apparatus operation, but tbe 
methods and apparatus would be adapt¬ 
able t(. other types of automatic process 
control where ‘ periodic opening and 
closing of valves, lids, etc., is necessary. 
Chemical engineers having problems of 
this sort will find this review of tbe 
subject particularly pertinent. 


Eleciruplaling With Cobalt 

A few years ago some Canadian re- 
•search workers in the Canadian De¬ 
partment for Mines created considerable 
interest by putting forward a proposal 
to use cobalt as a metal for electro¬ 
plating in the place of nickel. The re- 
■sults of these researches showed that 
cobalt could be deposited on brass, iron, 
■'*teel. copper, tin, german silver, lead 
and britannia metal, and that the de¬ 
posits were firm, adherent, hard and 
Uniform, and could be readily polished 


to a satisfactory finished surface. The 
cobalt deposited was harder than the 
nickel and the speed of deposition con- 
.siderably greater, it was also claimed 
that its resistance to corrosion was 
definitely .superior to that of nickel, 
and that the deposits stood satisfac¬ 
torily all the usual bending, hammering 
and burnishing tests. The actual weight 
of cobalt required for a good coating 
was stated to be about a quarter that 
of nickel. These claims have not, ap¬ 


parently, been entirely substantiated id 
British workshop practice, according to 
The Engineer (Jan. 12, 1923), but it 
is possible to electroplate with cobalt 
quite sati.sfuctorily and very rapidly. 
It is considered by that publication un¬ 
likely that cobalt will ever attain the 
industrial importance of its sister ele¬ 
ment nickel, but it has a peculiar in¬ 
terest of its own, and exercises con¬ 
siderable fa.scination upon those who 
work with it. 


Recent 




Chemical Metallurgical Patents 




American I’uteuls InHuetl Jan. 30, 1923 


'Die liillowinn iiimibt'i.>- h.'ivi' bi-tni 
rioMi Die lutf'Sl ;iv;iiliibb' i.’-oHiif t>f 
lilt' iia’:rtlv of tln' United 

iVili'Til (Mtlff ln'f!Ui.st' iir>j.i*‘ai to 

li.'U'f iK-rtint'iit Iritfi'ci^t for r/ie>»i .f Mvt 
'I’tu'y will lie ■dliulli'd latrr by 
(’h> u! .1/'/ 's ,'^tall’ and tho.'te whloli. In 


our JudKiin'iit. ;iif lUO.Ht worth> will In* 
published in iib.Hii'iirt li 1.*^ reeoKHized 
iluit wi‘ iTiniiot iintlelimlc our 

I'oadcr.s’ inlorr.sls mid Meeordln>ilv tbln 
;i/lvfuic*‘ H.st in publlshetl I’tir tin* beneflt 
<if lliosi' \n1u> iii.ty not e;irc to iiwiill our 
jiKlKHirnt mid .-synoiisls 


l,li;i.3r):( - Fuol and MmiuCaelurlrit' 
rni('."-.>- 1'liri.^l liin 1 (IillMliap, Iowa 

1 li;!,3()7 App.iralu.s joi I ii li.vdtiUinK 
J'luii. Vt'Kolables and (Hlwi Malerlals. 
•loMcpli i'l, Kcniifdy. \rw York. 

I,ll3,3.sj - Acci'ler.'idnK I lio Vuleun- 
i/..iiii>ii of Jtnlibrr and Mftliod f)f I’ro 
iliii’tiiu till- .''s.init' Similoy John I’oaeliey, 
l>a \ riipui t, Stoel<port, Kny.lanii. 

1 . M ;i, I :i:>—I ‘roeeHH and .\j)parHliia for 
ihi r itiiuciiie. Flft’irie lOiif'njy Intoa Spaett 
ol Aftioii. 'r Soulli^ali, \\ asli- 

inutoii. 1>. C. 

1 . } I .i, I .'i I - I't oeoHS of Maniilnel urln^r 
J'apor Ol Pulp. I.cveis Millir ftoolb, 
J'Imnlii ld, N, J 

I,'UK.-193—Apjiaralus for 1 nicinilninff 
I In* Kf]ali\’t' licn.'dity of 7’wo (j.iso.m, 
Hosh F. MaeMichaf‘1, (’hioa^fo, 111. 

l,443.r)3.S—Foiiin bir I’l'i'VoniIn^' Fvaj)- 
orntion of Sitirt-d Lltpiid.s. Frank A. 
ilowanl. (b'Orjie 11. L. Konl, .lunii'S M. 
Jentiinp.s, J'lliziibt’lh, X. J. 

1,'113.7)47—Appara.tuH ff»r lU-eoverin^' 
HolyenU Arlhiir Samuel O’Ntdl, Sprint- 
held, Ill. 

1.443.563—l^slor.'s of Trlbalotontortl- 
arv Hutyl .Meoliol and I'rot'oss of Fonri- 
Irit Same. Thomas 15, Aldrirh. hetrolt, 
Mieh, 

1.4 I3.6n2 -- pj-i'servalivi- (’ompoHitlon 
Max (1. Wfbrr, X’^ewark. N. J. 

1.413.616 Proee.sH for Separatinp Sol- 
Idfl by f'ryHtallizntion from Solvents. 
Henry Vint'ent Aird JJriseoe, Tsondon, 
Kn^httid. 

1,443,618- Pioei'.SH of Making t’oke. 
Wllllniu Kverard L>avles, Uondon, Fng- 
land. 


1.1 1 3.674—M<dliod loi ilir 'I'reatrnont 
of Sllieates W’itli Aeitl In Older Id Obtain 
S.iline Soliiiiojis Fri'f l•■rolIl Silica. (Jian 
Albt I to I daiir. Ivoltic, Italv 

1.143,6!i7- Mamifiicl iit <• ami Pniduo- 
tioii of Taiiiiiiin /\«cnt.*< Uobln lU'UCti 
Cioarl. lyivor])iiol. Filmland. 

1,113.7(17 Itoa.Hlin^ of Zinc .Sulphide 
Ort'H, I’rcpajaiory to Ucacliin^. Herbort 
\V. (icp)). Mt lbt)urnc. Vieiorla. AuHtralla. 

1. 113.70K - Jtf.uat iMK of Zinc Sulphide 
otcH, I’r< Jim.iioiy lo Lcaeldrifi lierliort 
Williiini (ft pp. Melbourne, N'iclorla, Au«- 
ti'iilia 

1.4 13.7 11 I'oneeiiti-aihikr i’rtweafi. 
f)Ii\cr Fdwiiid iMci'i-'dl, Svi'acime, N. Y. 

1.4 4.'i,73.'tMixin(,T Maclilne. Robert 
Fdniondson, Roi'bcstcr. N. V. 

1,413,113 Method of and ApPurotus 
for Fffccdim ('onOnuouH niHlIllullon. 
I*'ruiicis M. Hc.'sN, t'hlcaifo, Ill 

1,443,7 1 3 \’a])or Pox or Still for Dis- 

lillnlion S\'*4tcnm. Fraiieia M. IIhhs, 
liul 

1.443.813--Fnatiiel and Method of 
MalvitiK^ the Smile. Alexander L. Duval 
n’Adrlan, W’a.shmtfton. Pa. 

1.4 43.81 6- -Fleetrlr Furnace^!. Frftnel« 
A. J. FitzGerald, Niagara Falls, N. Y. 

1.443,881 -Fciiricnlalion of (’’(•lluloso. 
Ilerberl [yaii^well, Slockton-on-Teea, 
FnKlHTid. 

1.,443,93r.—lic.HinouH Produel. Louis 
WclHberK. Orantwood. N. J. 

1,443.9.16—T'roeeHH of Making a Mol(3- 
injr ('ompoHition. Louih Welsberg. 
Orantwood. X'. J 


Uoinpb'tc apeelflealiona of anv llnllecl llrp; Ihe. to the Pornmissloner of ihilenls, 
Staten patent may be obtained by rernU- WashiiiKlon, T>. ('. 


Artificial Silk.—W. 0. Mitscherlmg, 
of the Atlas Powder Co., Wilmington, 
Del., has been granted a patent cover¬ 
ing a process for the preparation of 
visco.se solution.s of cellulose for the 
production of films or threads whereby 
the keeping qualities of the solution are 
improved, and at the same time the 
product is improved in quality. The 
ordinary carbon bisulphide viscose solu¬ 
tion is quite unstable and gradually de¬ 
composes so that the mass seta to a 
solid jelly in about a week. This of 
course necessitates spinning before Uie 
setting takes iflace. 

The process described in tUs patent 
is briefly as follows; Hie soda-cellulose 


is treated with carbon bisulphide to 
form the cellulose xanthate without 
aging the soda-cellulose and by using a 
weight of carbon bisulphide, which in¬ 
stead of being from 40 to 60 per cent of 
the weight of cellulose, is only 30 to 32 
per cent of that weight. The tempera¬ 
ture does not have to be carriedsso low, 
the patentee recommending a tempera¬ 
ture of approximately 20 deg. C- The 
cellulose xanthate formed is dissolved 
without aging in an alkaline Bolvdnt 
containing an amount of caustic soda so 
that the total amount of caustic soda Is 
not less than the weight of the cellulose 
and not more by 2 per cent. 

In connection with this patent, it will 
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be intere»tin(c to refer to British patent 
183,882, which was granted to H. Drey¬ 
fus of London on Sept. 27, 1922, and 
which was abstracted in Chem. di Met. 
on p. 1138 of the issue for Dec. fi, 1922. 
(1,435,650. ^Nov. 14, 1922.) 

on Treatment -An improveinciit in 
petroleum refinery methods, particu¬ 
larly UK they relate to the washing of 
mineral oil, paraffine wax and othei 
petroleum products, is described in a 
patent by (Iharlea F. Kennedy, which 
hea been assigned to the Atlantic Re¬ 
fining Co. of Philadelphia. Thi‘ pur¬ 
pose of the washing, of course, is to 
improve the odor or color of the prod¬ 
uct or to render it non-emulsifying. Re¬ 
course is made to a suitably diluted 
solution of soap such 0.9 can be made liy 
the combination of an alkalu metal or 
ammonium salt with those organic or 
Bulphonic acids found in ordinary acid 
sludge, such ns results from the treal- 
inent of petixileurn or petroleum <lir>til- 
lates with strong or fuming .sulphuiic 
acid. AnothiT and perhap.s beitei 


ous forms of cracking distillation of 
crude petroleum, resulting in various 
cuts or products, any of which may be 
washed by the solution of sludge acid 
soap described in this patent (1,439,171. 
Dec. JH, 1922.) 

Dyes—A new yellow dye which is in¬ 
soluble in water and in moat organic 
solvents and for which is claimed su¬ 
perior fa.stne.s.s to washing, acids, chlo¬ 
rine and to light, is covered by a patent 
taken out by Georg Kali.scher, Jens 
Muller and Detlev Nissen, all of Frank- 
fort-on-the-Main, Germany, and as¬ 
signed to U'opold Cassella & Co., 
Gaseilschaft mit Beschrankter ITaftung. 
'I'his vat dye is prepared by heating 
tn(‘thylanthraquinone with sulphur and 
aromatic compounds winch contain the 
[laradiamine-nucleus in their molecule. 
The paradiamines themselves such as 
heii/'-tdirie, p-phenylcneilianiine and its 
sufistitution products are particularly 
well suited for the reaction. The 
quantiiii.'s of the paradiamine.s of the 
compounds containing the paradiamine- 


nucleus may be varied considerably, but 
the proportion of 2 molecules 2-methyl- 
anthraquinone to 1 molecule paradia- 
mine has proved particularly advan¬ 
tageous. The dyes yield olive to brown 
colored vats with hydro .sulphites from 
which vegetable fibers are dyed greenish 
to reddish-yeilow shades. The new dye¬ 
stuffs are distinguished from those 
obtained by heating 2-methylanthra- 
quinone with sulphur alone by their 
different chemical behavior and also by 
their superior tinctorial properties. 
(1,440,833. Jan. 2. 1923.) 


Dehydration of Petroleum Emulsions 

—It is proposed to apply the principles 
of osmosis to effect a sejiaration of 
water from emulsions of various petro¬ 
leum products. In brief, the process 
consists of separating a body of the 
emulsion from a body of water by 
means of a porous diaphragm, and 
causing u direct current of electricity 
to flow between these two bodies. The 
water particles of the emulsion are 
caused to pass through the diaphragm 
by osmosis, thus dehydrating the emul¬ 
sion. (1,140.835. Wynn Meredith, as¬ 
signor to Petroleum Rectifying Co., of 
San Francisco. Jan. 2, 1923.) 


Recovery of Phenol Vapor—Walter 
Runge and H. A. Curtis, of the Inter¬ 
national Coal Products Co., de.scribe in 
two patents methods for recovery of 
phenol vapors evolved from solvent re¬ 
covery processes or from other ga.seous 
mixtures. The first of these patents 
proposes the u.se of phenolates, the sec¬ 
ond the use of suitable tar-oils, such 
the material commonly known us “dead 
oil." 

“When the sodium phenolate .solution 
h made by neutralizing a sodium hy¬ 
droxide solution of greater than 1.07 
specific gravity the resulting sodium 
phenolate solution is miscible with tar 
acids in all proportion.®!. It is feasible 
to employ this absorbing function of 
the sodium phenolate solution to ad- 
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source of these acids is the acid coke 
or tar which separates from the sludge. 

Washing wax-bearing mineral oil or 
distillates prior to chilling and press¬ 
ing is said to result in an improved 
crystalline structure of the wax formed 
upon chilling the oil, with resultant im 
proved pressing qualities of the oil it¬ 
self, better and more complete separa¬ 
tion of the wax fn)ni the filter medium, 
an improved alack wax and a resultant 
improvement in the filtered oil. 

Thus, in fractionating crude petro¬ 
leum, as is indicated in Fig. 1. there is 
a residuum in the still which is heavy 
wax bAring oil, from which hea\y oi 
so-called cylinder lubricating oil may 
be produced. This residue may he 
washed with the soap solution previ¬ 
ously, referred to, and upon reducing it.s 
viscosity by the addition of naphtha 
or other low viscosity oil, it is chilled 
sit4 the contained solids of the nature of 
petr^atum separate out more readily. 
Id #ig. 2 is indicated one of the vari- 
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vantage in the recovering of the phenol- 
ciesol-vapors from the gaseous mix¬ 
ture, and the present process employs 
the sodium phenolate solution of sodium 
cresylate solution—of the character spe¬ 
cified—as the absorbing agent for the 
phenol or cresol vapors. The .sodium 
phenolate solution picks up much les.s 
carbon dioxide from the air than would 
be the ease with sodium hydroxide or 
caustic soda. The process may be em¬ 
ployed as a continuous process or as 
an intermittent one.” 

The second patent, relating to the use 
of tar-oils, employs oils distilled from 
tar between 170 and 200 deg. C., pref¬ 
erably oils freed from tar acid. 

Both patents are assigned to the 
Bregeat Corporation of America; and 
reference to this company’s process 
is made in de.scribing the invention. 
(1.439,128, 1,440,108, granted Dec. 10, 
1922, and Dec. 26, 1922, respectively.) 

I’lirifiration of Liquors Containing 
I’henol-—Two recent patents, both as¬ 
signed to the Koppers Co., Pittsburgh, 
relate to somewhat similar procedures 
for purification of waste liquor from 
ammonia stills of coke or gas plants 
and other waste liquor containing jihe 
iiol which cannot be discharged to waste 
because of the damage done in streams, 
lakes or other water courses. The first 
of these patents, issued to Ralph L. 
Brown, relates to the use of certain 
lihenol - destroying micro - organism.s 
o riich are apparently of the bacterial 
t.vpc for the elimination of phenol ap- 
imrcntly by oxidation to other unob,iec- 
tionnble compounds. The operation is 
conducted by passing the liquor through 
a filter of humus material properly 
activated b,v the presence of the suitable 
micro-organism. The other invention 
1 elutes to the use of humus material 
for filtration with intermittent opera¬ 
tion during which the humus material 
I- used and then subsequently revived 
for re-use, (1,437,394 and 1,437,401, 
granted Dec. 5, 1922, respectively to 
Ralph L. Brown and to H. S. Davis and 
.8aul D. Semenow.) 


Anesthetic Compound—Roger Adams 
and Ernest H. Volwiler have patented 
a process of manufacture of the normal 
butyl ester of pura-amino benzoic acid, 
an anesthetic compound which may he 
used locally, iptemally, for dusting on 
wounds and for anesthetic purposes in 
general. The compound is made hy the 
reduction of the normal butyl eater of 
para-nitro benzoic acid. The latter is 
prepared by refluxing a mixture of 
para-nitro benzoic acid and butyl al¬ 
cohol with a small amount of concen¬ 
trated sulphuric acid for 8 hours. The 
reaction mixture is then distilled in a 
vacuum to remove the excess alcohol, 
the residue treated with dilute sodium 
carbonate solution, then extracted with 
ether, dried and distilled. After the 
ether has been removed, the residue is 
warmed up to vacuum for some time to 
remove the remainder of the normal 
butyl alcohol. The residue consists of 
fairly pure normal butyl ester of para- 
nitrobensolc acM, which may be crystal¬ 


lized from petroleum ether. This nitro 
ester is mixed with powdered iron and 
20 per cent of hydrochloric acid added 
gradually, the mixture being kept at 
about 50 deg. C. during the reduction. 
The reaction mixture is filtered, made 
alkaline with sodium hydroxide and ex¬ 
tracted with ether. The compound may 
be crystallized from water or petroleum 
ether and has a melting point when 
pure of 57 to 68.6 deg. C. (1,440,652. 
Jan. 2, 1923.) 

Commercial b’ertilizer—E. A. Mor¬ 
gan, of Dorchester, Mass., has patented 
a commercial fertilizer which he claims 
is exceedingly beneficial. Primarily, it 
consists in the use of an appreciable 
percentage of finely ground sulphur in 
a dry mixed fertilizer. For example, 
600 lb. of Canadian hard-wood ashes, 
200 lb. of commercial crude potassium 
carbonate, 400 lb. of powdered sulphur, 
400 lb. of sodium nitrate, 300 lb. of 
ground bone and 300 lb. of acid phos¬ 
phate make up what might be called a 
typical formula. Sometimes when a 
les.s concentrated fertilizer is desired, 
a proportion of 5 parts of sifted soil 
or loam, ground wood, sawdust, etc., to 
1 part of the fonnula is used. (1,440,- 
836. Jan. 2, 1923.) 


Method of Controlling Foaming of 
Boiling Liquids—C. E. Dolbear has as¬ 
signed to the Industrial Research Cor¬ 
poration of San Francisco the follow¬ 
ing patent on preventing foaming in 
boiling liquids. Both petroleum and 
chlorine individually have some effect 
on the diminution of foaming, but the 
author has found that if the lighter 
boiling petroleum oils (the lighter oil.i 
prevent foaming which would be pres¬ 
ent in the heavier boiling fractions), 
the so-called “slop di.stillate” or “tops," 
are used in conjunction with chlorine 
(as the element or as chlorite or hypo¬ 
chlorite or other chlorine compound), 
the foaming is cut down by a very 
much greater amount. The author has 
used it particularly on potassium bear¬ 
ing brine. (1,440,973. Jan. 2, 1923.) 


Vulcanizable Composition — W. E. 
Gardner, of Pittsburgh, has patented 
the following compositions which can 
be vulcanized to any degree of hardness 
or softness, depending on the time of 
heating. Twenty-five per cent of com¬ 
mercial rubber is broken down on the 
rolls to a consistency of thick molasses, 
and the following ingredients are incor¬ 
porated with the rubber by sifting on 
to the roll: Sixty parts of fine Tripoli 
or its chemical or geological equivalent, 
B parts of sized mica, 2 parts of hy¬ 
drated lime and 8 parts of sulphur. 
The compounding is then finished as 
usual on the roll and the sheets thus 
obtained can be treated in any way 
desired. (1,440,466. Jan. 2, 1923.) 


Process and Apparatus for Treating 
Rubber—G. B. Britton assigned to the 
Firestone Tire A Bobber (^. a patent 
on a macblne for 4 i 7 ing robber sheets. 


$19 

The washed sheet, thoroughly cleansed, 
is run through a pair of squeeze rollers 
and then into a small chamber, where 
it is treated with a blast of hot air 
from both sides. From this chamber it 
passes over a number of Rested rolls, 
finally being wound up in convenient 
rolled form. It should be noted that 
the last roller is water-cooled, in order 
to prevent any bud effect from the roll¬ 
ing of the heated rubber. (1,440,371. 
Jan. 2, 1923.) 

British Patents 

For conuilDfi' m!M‘i-IIIch(Iomh of any Hritlsh 
patent appl.t (o tli.' Supci inieiidfiu Hrittsli 
I’ati'fit oilifc. Sdiiihiimpfon HuililiiiBN, Than- 
ci'ry laini', Fniiiion, ICiibjl iii<l. 

Artificial .Silk- In the manufacture 
of artificial threads from an unripened 
viscose ^inploying an acid coagulating 
bath, the earlion bisulphide contained in 
the freshly in'ccipitated acid threads i.« 
removed hy treating the threads, with¬ 
out previous washing, with an alkaline 
bath. The threads may be in the form 
of hanks or layers of yarn, the bath 
may be maintained at 60 deg. C., and 
to it may be added a small quantity of 
soiiium suljihide so as simultaneously to 
remove the sulphur; in that case, only 
a single washing is nei’essary. (Br. 
Pat. 187,942; not yet aeeepted. Glanz- 
filden Akt.-Ges., Petersdorf. Dec. 20, 
1922.) 

Chromium Compounds—Chromite is 
decomposed by treatment with sulphuric 
acid and an oxidizing agent, such as 
chromic ai'id, at a temperature above 
160 deg. C., the oxiillzing agent, 
whether added directly to the reaction 
mixture or generated in nilu by electrol¬ 
ysis, being present in amount insulR- 
ci(*nt to oxidize the iron completely. 
The chromite may first be treated with 
carbonaceous matter or a gaseous re¬ 
ducing agent at a red heat and part of 
the iron then extracted with dilute acid. 
Under the conditions set forth above, the 
chromium and part of the iron are con¬ 
verted into insoluble sulphates, from 
which the chromium is separated by 
adding a reducing agent to the diluted 
reaction mixture when the ferric sul¬ 
phate is reduced, leaving a residue of 
insoluble chromium sulphate. This com¬ 
pound may be decomposed by boiling in 
aqueous suspension with caustic alkalis 
or alkaline earths, alkali sulphides or 
carbonates, alkaline earth carbonates or 
ammonia to yield chromium hydroxide 
or basic carbonate; it may be heated 
with caustic soda or potash in presence 
of air and with the optional addition of 
other oxidizing agents to yield sodium 
or potas.sium chromate; .or it may be 
boiled with strong barium chloride or 
acetate solution to yield the correspond¬ 
ing chromium salt and barium sulphate. 
Alternatively it may be dissolved in 
dilute sulphuric acid in presence of 
ferric oxide and a small amount of 
oxidizing agent and the solution, after 
reduction of any ferric salt formed, 
treated with potassium sulphate for the 
production of chrome alum. 

Instead of first separating the insoln- ■ 
ble chromium sulphate, the mixturp of 
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insoluble chromium and iron sulphates 
obtained in the initial decomposition 
may be treated directly for the produe 
tion of chromium oxide. 

In one process the mixed aulphati's 
are washeihand heated with excess oi 
coal in a redueinir atmosphere, a mix¬ 
ture of iron sulphide and ehroiiiiiirii 
oxide beintt obtained. 

In another jirocess, the mixed sni- 
phates aie boiled with a .slipht excess 
of alkali-sulphide solution and the blacl; 
precipitate obtained ignited in a rwluc 
in(( almmsphere at red heat. 

In a third proce.ss the mixed .sulphates 
are lalcined and the resultinir oxides 
mixed with coal and healed in a redui 
injr atniosphoro. 

In each OHse the product is treated 
with acids to dissolve tho irnn, and the 
residual chronnuni oxide nui^- he <li-- 
solvoil 111 sulphuric aciil in presence of 
a small amount of oxidizing ami 

used for the prf'parntion of nlher 
chromium compoundK. (Rr. pjit. 1H7, 
h.UJ. (,. K. Piitter, St. Annes (oi-Sea, ami 
F Uohiii.soM, Holton. Dec. UO. lilLii'.) 

Dehairinjr Hides- Skins, especially 
those of raliiiits, hares, kni)Karoo,s and 
opo.ssum.s, art' treated for the reniova! 
and recovery of the fur and hair with- 
out iniimirmj.-; the usefulness of Hie 
skm.s for the production of Jealher, li,\ 
immersing them in a solution of siil 
[>hite of .soda, then in a .solution of 
ammonia, and hnally subjecting litem 
to a sweatiiu; pnieess. The sttlulion of 
sulphite tif soda is of about .‘I [ht cent 
strentrth, and tlie skins are soaked 
therein for altoui. 12 httiirs itt remove 
blood and fatty matter. The stdution of 
ammonia eontains about 4 ftinls of HHO 
ammonia in 4 ;;m 1. of water, and Ilie 
treatment therewith is carried out in a 
elosed vessel at a teiiiiierature of N(l to 
120 de;r. F. for altout 12 hours. The 
akins are lett in the sweating,'- vat hir 
12 to 24 hours, the time varying' aceord 
in^: to the .strentrih of the ammonia so¬ 
lution used and the tcmiierature at 
which the sweatinjr is carried nut. The 
hair is then removed hy scra[nnp: oi 
hruxshinijr, which o])eration should he 
curried out us soon as possible after 
the removal of the skins from the 
.sweating vut. {Hr. I'at. not 

yet accepted. G. Duckworth, Victoria, 
Australia. Nov. 22, 1922.) 

\'in Dyea and ( hromium Compounds 

The chromium compounds of chro-^ 
mable a/o dyes described in the pai’ent 
specilication are prepared by treatine 
the dye-stuffs in question in alknline so¬ 
lution with the complex chromium com¬ 
pounds made hy action of alkaline sus¬ 
pensions of chromium hydroxide on ov- 
^ranic compounds containinjr more than 
one hjBimxyl jrroup. The proce.ss per¬ 
mits the use of iron vessels. Accordinj^ 
to examples: (1) the dyestuff from 

diuKotized l*amino- 2 -oxynaphthalene- 4 - 
sulphonic acid and a-naphthol, or that 
from diazotized I-oxy-2-amino-4-methyl- 
ben2«ne-6-aulphonic aeid and /S-naphthol 
ia refluxed with the product made 
by heating glycerine with caustic pot- 
ael^ and chromium hydroxide paste; 


after diluting with water and neutraliz¬ 
ing free alkali, the dyestuff is salted 
out; (2) the dyestuff from diazotized 
I - oxyhenzene - 2 - amino - 4 - ehloro - 6 - 
.vulphonic acid and l-phenyl-ltmcthyl-B- 
pviazolone is boilid with the chromium 
(oiiifKmnd from gallic acid or glucose, 
the free alkali neutralized and the chro- 
iniiim compound salted out. The prod- 
ui'ts (lye wool blue, violet or red shades 
(a.sl t(» light. 

I'omplex chromium compounds of or- 
yiinic compounds containing more than 
one hydroxyl group are obtained by 
heating with alkaline suspensions of 
ehroiimim hydroxide the parent eoni- 
pouiuls —for instanee, polyhydric alco¬ 
hols and phi-nols, tanning agents, 
sugtir.s, degradation products of cellu¬ 
lose and waste products from sulphite 
rellulose manufacture; glycerol, glycol, 
uliicose, tannin, gallic acid and phloro- 
Klncinol are mentioned. The eompound.s 
may in part be .separated from their 
aipieous solulions by evaporation or by 
saltij)t 4 out. (Hr. Pat. lH(),(i;U>. Soc. of 
rheniica) Industry and F. Straub, both 
ol liasel, Swdtzerlaiid- Nov. 29, 1922.) 

Absorbing (iases - Apparatus in 
wiiicl) gas(‘s ai'e alisorhed by means of 
rliai'foal and recovered tlierefroni and 
11 ) which the charcoal is jU’efianal for 
re use is so I'onstructed that these steps 
are performed in one continuous opera 



lion, The annular sieve drum 2 is suh- 
\ ided by radial imperforate partitions 
nUo a scries (.if narrow seetors contain- 
ng chareoal, and the annular s})ace be¬ 
tween the drum 3 and the closed cylin- 
diivai casing 1 is divided by partitions 
2. Gas entering at A passes radially 
through the charcoal, from which the 
absorbed constituents are recovered by 
rotating the drum so that sectors con¬ 
taining absorbed gas are subjected to 
the action of steam introduced from 
inlets 4. The mixture of steam and 
liberated gas leaves the apparatus at fi 
for condensation and recovery, any 
ce-siduul gas being returned by the inlet 
d. The gas originally introduced at A 
passes again through the charcoal at 
li. thereby cooling and drying the char¬ 
coal. and the gas having been cooled, it 
i.'j passed again through the charcoal 
by means of the inlet D to complete 
the cooling process, and is finally with¬ 
drawn at E. The gas streams and the 
steam current may be applied axially 
instead of radially, and it is also stated 
that the system of supply pipes may be 
rotated. The apparatus is described 


with reference to the removal of 
benzene from illuminating gas. (Br, 
Pat. 187,222. Farbwerke vorm. Meistei 
j-ucius and Bruning, Hoechst-on-Main. 
Dec. fi, 1922.) _ 

Desulphurizing Oils—Petroleum and 
similar oils are de.sulphurized by vapor¬ 
izing the oil to convert the sulphur into 
sulphuroLU'd hydrogen, and then treat¬ 
ing the vaiHirs with water or steam 
and a gaseous di.s.sociating agent such 
as chlorine or sulphur dioxide, prefer¬ 
ably under the action of a magnetic 
field. The vaporized oil, steam and dis¬ 
sociating agent are led into a ehamber, 
packed with firebrick, pumiee, etc., and 
.surrounded !»> an electrical coil. The 
chamber is heated to 200 to 400 deg. C. 
In an examph*, the oil is vaporized, and 
the contained volume of .sulphuretted 
hydrogen is determined. .An cnjual vol¬ 
ume of chlorine or .sulphur dioxide and 
five volumes of steam at 240 deg. F. are 
then admitted. (Hr. I’at. 180,728. W. 
R. Walkey, Westminster, and A. F. Har- 
gate, Fondoii. Nov. 29, 1922.) 

Food Products From Colloid Mill— 

Fruit, vegetables, ('tc., are made into 
colloidal dispersions in water or other 
liquid liy a mechanical process such as 
that (lescriiu'd in specification 157),820; 
undesired constituents may be precipi¬ 
tated and the solution conet.mtrated or 
dried. When giaties are treated, the 
cellulose may he coagulated hy boiling 
or by aleohol, which may be added or 
produced by iermentatiuii. Apples may 
b(‘ treated and the juice freed from cel 
hilose by lioiling, mixinl with sugar and 
evaporat(‘d to form a conser\’e. In 
treating beet, impurities may be coagu¬ 
lated by boiling and sugar separated 
in the ordinary way. (’aeao beans may 
be treated and the solution heated to 
Ot) to 80 deg. C. to coagulate cellulose, 
lignin, etc. The solution is concentrated 
by drying with or without sugar and a 
protective colloid such as gelatine or 
Iceland moss, and the dry product 
pulverized. (Hr. Pat. 180,756. Plau- 
son’s, Ltd, fiondon. Nov. 29, 1922.) 


Hydrogen Peroxide—Hydrogen per¬ 
oxide is di.stilled from solutions con¬ 
taining or yielding it by bringing the 
solutions into contact with the highly 
heated .surface of a liquid or a fused 
salt, the evolved vapors being rapidly 
condensed. The liquid br fused salt em¬ 
ployed is such that it can be heated, 
without boiling, to a temperature higher 
than the boiling point of the solution to 
be distilled, and this having been done, 
the solution is directed on to the heated 
surface either as a thin sheet or, prefer¬ 
ably, as a spray; a stream of air may 
be sucked through the liquid to prevent 
sudden frothing. The preferred ma¬ 
terial for the heated surface is sul¬ 
phuric acid or a fu.sed bisulphate, and 
as examples of solution.s which may be 
treated by the process, the following 
are mentioned: crude solutions of hy¬ 
drogen peroxide, setdium, potassium, or 
ammonium persulphate, persulphuric 
acid and inorganic peroxides. (Br. Pat. 
186,640. Woodlands, Ltd., Dover. Nov. 
29, 1922.) 
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Bureau of Mines Plans 
Ceramic Studies 

(Jeorjiia ClayK and Bauxites to Be In* 

veHtiffaled in Co-operation With 
Manufacturers 

In the course of the investi^^alum of 
the kaolins, bauxites and feldspars 
alonp the ri^’-ht of way of the (k-nt.ral 
of (leorj^ia R.R.. being conducted by the 
United Stales Bureau of Mines at its 
ceramic experiment station, Columbus, 
Ohio, under a co-operative agreement 
V ith the Ontral of Georgia R.R., which 
was recently renewed for another year, 
the work is being grouped under thrc" 
heads - whlteware clays, refractory 
clays and bauxites, and vitrified faci' 
brick. 

In order to attempt the separation 
from the whiteware clays of certain 
deleterious materials, a semi-commercial 
centrifugal elutriation outfit has been 
dc tsed by R. T. Stull, supervising 
ceramist of the Bureau of Mines, and 
set up at the ('olumbua station. With 
this outfit, about 1,000 lb. of clay 
waslu'd at one time. Seven clays have 
been .so washed and seven mon* arc 
•lill to be washed and tests made on the 
several separations. The clay washer 
has proved very satisfactory. The most 
higidy purified material from the sev¬ 
eral clays burns to a white body free 
fro I specks. 

Manufacturers to Co-operate 

Five hundred pounds of the most 
pronnsing of these clay.s will be .sent 
to the Homer Laughlin China Co., at 
Newell, W. Va., where about eight 
hundred piece.s of china are to be made 
in Hccordance with pottery practice. The 
behavior of these clays, as to working 
properties, color, percentage lo.ss, etc. 
will be tabulated. 

Some clays which are unsatisfactory 
for casting and jiggering can be used 
successfully in dry-press processes; so 
oOO ]b. of one of the washed clays is to 
be made into tiles at the American 
Kncaiistic Tiling Co., Zanesville, Ohio, 
where thi.s process is used. 

Electrical porcelain is to be made 
from another of the clays at the plant 
of R. Thomas & Sons Co,, East Liver¬ 
pool, Ohio. The body which i.s best 
I'Uited for this purpose is to be worked 
out and prepared at the station. 

Rroper dewatering methods will be 
studied in an endeavor to make both 
a saving in the tifne necessary to refine 
the clay and to improve its slaking 
properties. In this connection arrange¬ 
ments have been made to have some of 


Chemical Frodiiritt From 
Ruhr Cut Off by 
Occupulioii 

Latest advices reaching Wash¬ 
ington from the Ruhr indicate 
that practically all hojie of any 
early shipments of chemical prod- 
uct.s from occupied Germany has 
been abandoned. Because of the 
exchange situation, however, it is 
believed that any stocks of chem¬ 
icals in uiUH’cupied Germany will 
be shipped to the United States 
in preference to other countries. 


the slips washed by the Bureau of Mines 
put through a Uorr thickener and con- 
Itnuou.s filter process. The Dorr Co. 
and the United Filters Corjioration are 
CO operating in the work. 

Preheating in order to iniyirove the 
ca.sting properties of these clays will he 
tried out, as a preliminary inve.stiga- 
tion has indicated that this property 
eun be improved by such treatment. 

Tests of Impure Bauxites 

Great quantities of impure bauxites 
and hauxitic clays, which have been 
little utilized U]) to the present time, 
are being tested for their utility as 
material for refractories. 

Bricks made from these clays and 
bauxites have been proved to have u 
higher fusion temperature than the best 
grade of firebrick, exceptional hot 
cru.shing strength and low syialling ten¬ 
dency. The.se properties, together with 
the large range of basicity obtainable 
in such refractories made from it, should 
insure a large application. 

Tests are umit r way to prove whether 
it is not possible to use the samp mate¬ 
rial for the bond as i.s used in the grog, 
since this would greatly cheapen manu¬ 
facturing costs. 

The bauxite grog is to be electrically 
.sintered at the Seattle station of the 
Bureau of Mines. Thi.s grog is to be 
used in the electric furnace refractories. 

Refractory Teals 

The refractories are to be te.sted out 
in electric fumaee practice, and bungs 
for malleable iron furnaces. The refrac¬ 
tories are to be made at one of the 
plants of the Harbison-Walker Co., 
Pittsburgh, Pa. Mechanical strength, 
low apailing tendency and resistance 
to cinder abrasion are prime requisite.*; 
for this type of refractory. 

The electric furnace refractories are 
to be tested at the plant of the Bonney 


Manning Will Lead A.C.S. 
Motor Fuel Symposium 

Motor fuels and substitutes will be 
the subji-H't of discussion at a joint 
meeting of the gas and fuel chemists 
and petroleum chemists at the New 
Haven mewling of the American Chem¬ 
ical Society. Dr. Van H, Manning ha.s 
consented to preside at this meeting and 
several well-known speakers will con¬ 
tribute important papers to the discus¬ 
sion. In addition to a resume of pres¬ 
ent chemical knowledge in this field, 
some im])ortant new research results on 
.several phases of the motor fuel prob¬ 
lem will be included. 


British Report ou 
TruiiHniiHHioii of Heat 

A recent report of the Food Investi¬ 
gation Board of the British Govern¬ 
ment gives jmrtieulars of experiments 
curried out at the instance of the engi¬ 
neering committee of the board. The 
{irimury purpose was to obtain data 
which would be of assistance in investi¬ 
gations on j'loblema of in.sulation con¬ 
nected with cold storage construction, 
but a.s the work progressed it became 
somowhut rnori* general in character 
and a large* number of the experiments 
were carried out as pure problems of 
engineering. 

The process of the transfer of heat 
by convection of air has been exhaus¬ 
tively investigated, and it is said that 
the experiments throw new light on the 
mechanism of convection, especially in 
connection with the loss of heat from 
parallel vertical walls with an air space 
between. It is believed that these re- 
.sults will be of service not only in cold 
storage work but in various other de¬ 
partments of engineering. 


Floyd Co., Columbus, Ohio, in a HerouU 
furnace melting alloy .steel. The re- 
quisite.s for such refruclories are high 
fu.sion point and low slag penetration. 

The bung brick, which have to with- 
.stand considerable heat together with 
sudden temperature changes, are to be 
tested at the yilant of the Ohio Malle- 
abie Iron Co., Columbus, Ohio, 

Large deposit.s of feldspar not^suffl- 
ciently pure for pottery purposes exist 
along the right of way of the Central 
of Georgia R,R. These deposits can 
probably be utilized, together with some 
of the white clays, for making a eemi- 
vitreous face brick. It is the purpose 
of the Bureau of Mines to run an in¬ 
vestigation pursuant to the utilization 
of this material. • 
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House Approves Federal 
Sale of JVitrate 

aewnnifimdfl Atlopfian of RoNolutinn to 
Aulhorice Government Salen of 
Kertilizer and Inaecticide 

With an amendment extending the 
periofi through the calendar year I'tL'l 
as well as throuRhout 192.1, the House 
Committee on Attriculturc has reported, 
with a reeonimendation for ado[ition, 
the Senate joint rc.solution authoriziny 
and direetinR the Pre.sident to proeuri* 
stocks of nitrate of soda and calciuni 
arsenate and to dispose of them at cost. 
The resolution also create.s a $10,000,- 
000 revolviiiR fund for this purpose. 

DurinR and immediately after lh-‘ 
war, nitrate of soda was purchased b\ 
the Rovernment and sold at cost to 
farmers under authority of the food 
pontrol act. (tharles ,J. Brand, who was 
chief of the Bureau of Markets of Hie 
Department of .ARriculture at that tune, 
tt'stified before the Hou.se committee 
that iluriiiR 1917 and 1911 120,000 lon^ 
af nitrate was purcha.sed in Chile Oiih 
7.0,000 tons was received in time to. lie 
listrihiited duriiiR the season of ItllH. 
Korty thousand tons of the 191b pui'- 
■hases remained on hand and was sold 
n 1919, toRother with 111,000 tons ile 
dared surplus by the War De|iailmeii' 
ind distributed by the DepartmenI of 
‘iRriculture, the total for the 2 yi-ers 
nider this form of distribution bein;’, 
12K,000 tons. The testimony showe.i 
■ hat the 1918 and 1919 nitrate deals of 
he Depiirtment of ARrieulture involved 
ihout $20,000,000 and that the opera- 
ions were conducted without loss and 
-vith a small fraction of 1 jier cent Ram. 

'ompelilion Aiiiomr Nitrate Importers 

H. M. Baruch, former chairman of the 
iViir Industries Board, and 1,. 1,. Sum¬ 
ners, formerly a memher of the Muni- 
ions Board of the Council of National 
defense, told the House committee that 
ompetition amoiiR importers of Chilean 
litrate has been keen and that there 
inve been no evidences of eombination.s 
ir price-tixinR aRreements. 

The committee amended the Senate 
esolution to apply to 1924, because the 
eason when farmers purchase both 
litrate and calcium arsenate is well ad- 
anced for this calendar year. 

The report shows that Rovernment 
listribution of nitrate in 1919 repre- 
ented sales in 18 states from 21 .stor- 
.Re point.s. The normal quantity of 
litrate of soda usisl for iiRrieultuial 
lurpose.s in the United States annually 
■1 between 2.bn,0t)0 and 100,000 tons. 

The report points out that while iir- 
cnic, which is chiefly a product of the 
opper smelters of the United States, 
s afailahle only in limited quantities 
inder existiiiR circumstances. 

The Depart mi'iit of .ARrieulture 
ecoinmends tlic use of calcium arsenate 
a an insecticide for the control of the 
oil weevil. Its use for this purpose 
€Ran only in 1919 and has increased 
0 rapidly that the supply has not kept 
ace with the demand. 

White arsenic is oxidized to arsenic 


acid under very carefully controlled con- 
dition,s. The arsenic acid is then com¬ 
bined with hydrate of lime, both proces- 
•ses under very strictly controlled opera¬ 
tion, and by the use of elaborate fac¬ 
tory equipment, to produce calcium or 
lime arsenate. This careful preparation 
IS of the utmo.st importance, as an im- 
liroperly prepared prwiuct miRht readily 
kill a lai'Re number of plants. 

In 1922 about 8,000 tons of calcium 
arsenate was sold and did not satisfy 
the demand. In the manufacture of this 
tonmiRe 1,000 tons of white arsenic 
was re(]uired. The jirobahle minimum 
demand for the pre.sent and future sea¬ 
sons IS about 12,000 tons of 2,000 lb. 


Klein Kxplaiiib Hoover Stand 
on Foreipin Tnide Zoiien 

Criticism of Secretary Hoover’s alti- 
Uidi' on foreiRR trade zones ami on the 
|•.\l■mptlon from federal taxation of the 
iiu'iimc of American citizens eiiRaRcd 
abroad has led .Julius Klein, the director 
of the Bureau of ForeiRn and Domestic 
(bimmerce, to make the foIlowiiiR ex- 
jdanation: 

“The kind of products which are most 
likely to he imported into forelRii trade 
zones for re-c-xportalion are raw ina- 
lenals and certain types of bulk food- 
Slufi's for which, under favorable condi¬ 
tions. wo miRht become distributors. 
Sui h iirodiicts are very larRely of a 
nori-competilive nature, many of them 
hciiiR on the free list of our tariff. 
Furthermore, they are produced, to a 
lai'Re extent, by tropical countries not 
pos.HcssitiR any considerable merchant 
niiirincs, it is evident, therefore, that 
the creation of foreiRti trade zones 
could not possibly injure American in- 
du.stry, while, on the other hand, they 
are likely to benefit our shippiiiR by 
cnabiiiiR it to obtain return carRoes. 
Then, too, the benefit to be derived from 
free trade zones is not confined entirely 
to exemption from customs formalities, 
hut is also due to the .simplification of 
shippiriR reRulationa which make for a 
more economical utilization of merchant 
vt'ss(*i.s. 

Would Relieve Income Tax Burden 

“With reference to the question of 
tax exemption, Mr. Hoover’s proposal 
contemplates only the provision of re¬ 
lief for those incomes actually earned 
abroad in professional or trade activ¬ 
ities by Americans resident overseas. 
At present they are compelled to pay 
in most instances a double income tax, 
to the United States and to the country 
in which they earn their income. In 
the World War states, this double tax¬ 
ation amounts to practieal confiscation, 
and is rapidly drivinjr American citi¬ 
zens out of representation of our com¬ 
merce, abroad. We are. therefore, con¬ 
fronted with the unpleasant prospect 
of entrustini; our commercial interests 
abroad to the hands of foreij^ners, which 
is, of course, undesirable under all cir¬ 
cumstances and decidedly dangerous. It 
is manifestly unjust, as it puts our 
citizens on a clearly unfavorable foot¬ 
ing as against their rivals.” 


Representative Favors 
Ford Shoals Offer 

Maddrn. of Illinois, Desires Matter 
Closed in Businesslike Manner 
—Has Confidence in Ford 

Unqualified aceepluncc of Henry 
Ford’s Mu.scle Shoals offer was pro¬ 
posed on Feb. 1 in the House, by Chair¬ 
man Madden of the Appropriations 
Committee. 

Representative Madden declared he 
viewed the matter purely from a busi¬ 
ness .standpoint and that his desire was 
to put the Rreat Alabama project in the 
hands of a man of demonstrated ca¬ 
pacity, irre.speetivp of his politics. 

“I know of no person who has demon- 
■straled a larRer rapacity to handle an 
undertakioR of thi.s maRHitude than 
Henry Ford,’’ declared the Illinois 
memher, 

Mr. Madden received an ovation as he 
concluded, many Democratic members 
from the .Southern states beinR amooR 
those who rose to applaud him. 

Hi.slory of the I’roject 

'The approririations chairman reviewed 
the whole history of the Mu.scle Shoals 
project and declared the is.sue had nar¬ 
rowed itself down to whether the gov¬ 
ernment would spend another $100,000,- 
000 in eompletiiiR the dams and plants 
and puttiiiR them in ojieration or would 
turn the whole (iroject over to Mr. Ford 
and receive a “substantial return’’ annu¬ 
ally with a repayment at the end of 100 
years of practically what it had spent 
under the Ford offer. 

“We can’t stop now,” he said. “I feel 
we owe it to the taxpayers, the farmers 
and the nation to finish the operation. 
My own judgment is we .should accept 
the Ford offer and Ret out of the busi¬ 
ness so as better to provide for the com¬ 
mon defen.se in time of war and the 
welfare of the nation.” 

PointiiiR out that the Rovernment 
alr^dy had spent $107,000,000 on the 
project, Mr. Madden said estimates -were 
that it would have to expend an addi¬ 
tional $84,000,000 to complete it and Ret 
B into operation under Rovernment con¬ 
trol. Under the Ford offer, he added, 
the Rovernment would have to put up 
another $50,000,000 to complete the 
dams and other -work and then the de¬ 
mand on the Federal 'Treasury would 
end. 

8 Per Cent Profit on Nitrate 
For his part, Mr. Ford, he went on, 
would URree to operate nitrate plant 
No, 2 to its pre.scnt capacity of 40,000 
tons of nitrate annually, and in addition 
would keep the other plant fully- 
equipped and ready for operation in the 
event of war. Profits on the sale of ni¬ 
trate to the farmers would be limited to 
8 per c ent. 

“Mr. Ford agrees to pay the govern¬ 
ment $.5,000,000 for the project,” he con¬ 
tinued. “In addition he would have to 
put up $59,000,000 to Ret the -whole 
works into operation, so he would not 
get such a wonderful bargain.” 

In concluding Mr. Madden said he had 
tried not to take sides in*the matter but 
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to state “the plain, unvarnished facta, ’ 
le-Ahat the House might draw its con¬ 
clusions. 

While Representative Madden's an¬ 
nouncement that he regards it de.sir- 
able for Congress to accept Henry 
Ford’s Muscle Shoals proposition did 
much to stimulate the flagging hope of 
the advocates of that proposal, it ap¬ 
parently has brought the realization of 
those hopes no nearer. 

It is admitted that this statement 
from such a prominent member of the 
House of Representatives is a grent 
asset to the proponents of the Ford 
offer, but it is an asset which will be of 
more service in the next Congress than 
in this, since it is conceded that no vote 
can be had in the Senate at this se.seion. 

Coke Plants Plan to Install 
JNew Ovens 

It is annoimced by the Columbia Slcel 
(’o. that a byjiroduct coke-oven plant of 
‘A[i new-type Koppers ovens will be con¬ 
structed near Salt Lake City, Utah, for 
carbonization of Utah coal. This m- 
.stallation will have a carbonizing ca¬ 
pacity (if approximately 1,000 tons of 
coal per day. It will be the first plant 
installed to carbonize Utah coal in a 
coke oven. 

An extension of the Kepublic Iron ^ 
Steel Co.'s Y'ounpstown plant is planned 
to include a battery of 61 of the same 
type combination oven. Thi.s battery 
-cill be of the standard i2i'ton, ISii-in. 
av(^vajje width oven, de.signed to car¬ 
bonize approximately 30 tons of coal 
]H‘r oven per day. 

The small ga.s oven developed some 
tune ago by the Koppers Co. is to be 
given practical plant trial through the 
installation of eleven 6i-t(>n ovens for 
the Battle Creek Ga.s Co., Battle Creek, 
Mich. These ovens will be 13J in. wide, 
do.signed for an average coking time 
anproximately 12 hours, giving the 
plant a capacity of about 14 million 
cubic feet of gas per day when fired 
with producer gas. The producer will 
utilize breeze and small coke and will 
operate in connection with a waste-heat 
boiler. Normally the plant will use 
producer gas for heating the ovens, but 
any individual oven or the entire bat¬ 
tery may be changed over to burn coke- 
oven gas for oven firing if desired. The 
new oven corresponds in general type 
with that which has been tested out 
during the past year or more at the 
Chicago By-Product Coke Co. plant, 
with only such modifications as change 
in .size make necessary. 

R«-vie>vs Work of A.P.P.A. 

Hugh P. Baker, executive secretary 
of the American Paper and Pulp Asso¬ 
ciation, has opened a tour of the paper- 
making districts of the South and West, 
his first address having been delivered 
before the Virginia manufacturers at 
the Jefferson Hotel, on Feb. 6. He 
devoted his talk to a review of the 
work of the American Paper and Pulp 
Association, and made public a notable 
list of accomplishments of the associa¬ 
tion during the year just closed. 


French Purchase of Haber 
Rights Approved by Deputies 

The plan of the French Government 
to operate a fifty million franc nitrogen 
and synthetic ammonia plant and its 
agreement to purchase the rights of the 
Haber patent from the German Badische 
Anilin Co. today safely ran the gantlet 
of the anti-German criticism of mem¬ 
bers of the Chamber of Deputies, says 
an Associated Press dispatch dated Feb. 

6. Government leaders were confident 
that Parliament would approve the pro¬ 
posed use of the enormous Toulouse 
gunpowder plant for the manufacture 
of fertilizers and gunpowder material.‘<. 

Louis Loucheur, former Minister of 
Reconstruction, was complimented for 
his success in negotiating for the Haber 
rights in 1919, for the option on which 
France jjuid 2,500,000 francs. Tlie bal¬ 
ance is to be paid when the factory is 
functioning normally. A French engi¬ 
neer has been for 9 months in the 
Badische Anilin plant watching the 
process of manufacture. Under the 
agreement France will be entitled to 
all developments in th<? process for 15 
years. Under the plan the French Gov¬ 
ernment will rent the Toulouse plant to 
a private corporation, but will subscribe 
for on(“-half ol the stock, 

Revised Winnlow Bill 
Excluden Chemical Patents 

Chemkal Foundation Trusts Not In¬ 
cluded in Those to Be Returned 
to Owners 

A new bill which repre.sents majority 
sentiment among the members of the 
House Interstate Commerce Committee 
has been introduced by Representative 
Winslow, to provide for the return by 
the Alien Property Custodian of certain 
trusts held by him under the trading 
with the enemy act. Thi.s mea.sure will 
displace the one on the same subject 
which has been considered by the com¬ 
mittee several months. 

The revised bill, broadly speaking, 
provides for the return of trusts valued 
at le.ss than ?10,000, but no more than 
that maximum amount shall be returned 
to any one person regardless of the 
number of trusts in which he may pos¬ 
sess an interest. A new provision is 
written in this bill stipulating that after 
its enactment dividends and interest on 
trusts still held shall be paid to the 
one for whom the trust is retained. 

Excludes Foundation Patents 

Exceptions to the bill are patents, 
trademarks and copyrights which have 
been “sold, licensed or otherwise dis¬ 
posed of” or which are involved in 
litigation “in which the United States, 
or any agency thereof, is a party.” This 
exception excludes from the provisions 
of the bill all the patents given into 
custody of the Chemical Foundation, 
Inc., and all licenses under these patents 
and the patents previously issued by 
the War Trade Board, and also excludes 
various patents held by the War De¬ 
partment and the Navy Department. 
The funds still to be held by the Cus¬ 


todian under the terms of the Knox- 
Porter peace resolution, together with 
several hundred million dollars worth 
of former enemy ships, will, in the opin¬ 
ion of administration offlcials, be a suffi¬ 
cient guarantee of Ameiican claims 
against Germany when adjudicated, al¬ 
though this administration has made it 
plain that it does not approve of con¬ 
fiscating the remainder of this property 
to pay these debts. This bill if enacted 
into law will provide: 

1. For the return to their former 
owner,s of all trusts of the value 
of $1(1,000 and under, and a like 
•sum to be returned to the own- 
er.s of all trusts whose value 
exceeds $10,000. 

There are approximately 28,000 
trusts held by the Alien Property 
Custoilian valued at less than $ 10 ,- 
000 un^l approximately 2,200 trusts 
of the value of over $10,000; the 
total amount to be returned under 
this item alone will approximate 
$45,000,000. 

2. On and after the pa.ssage of the 
act, all income accruing to the 
variou.s trusts will bo remitted 
by the Custodian to the former 
owners or their beneficiaries. 

3. All patents that are not the sub¬ 
ject of litigation, such as in the 
suit of the United States CrOV- 
ernment v.s. the Chemical Foun¬ 
dation, lnc„ or those that have 
been sold or assigned to the 
War and Navy Departments, 
will be returned by the Cus¬ 
todian. 

This include.s patents that are 
held by the Custodian and have not 
been sold, assigned or licensed by 
the previous administration to any 
government department or the 
Chemical F'oundation. 

4. Fugitives from justice are pre¬ 
vented from receiving any re¬ 
turn of their property. 

5. Another provision permits a cor¬ 
poration, partnership, or asso¬ 
ciation to recover their property 
if their principal place of busi¬ 
ness is outside of Germany, Aus¬ 
tria or Hungary and the major¬ 
ity of their stock is not owned 
by individuals of German, Aus¬ 
trian or Hungarian nationality. 

This includes certain banks, cor¬ 
porations, etc., in those nations 
which formerly were a part of the 
Austro-Hungarian Empire, and 
those portions of Germany which 
are Polish or Danish territory, or 
Alsace or Lorraine, now French 
territory. 

6. Extends power of the Custodian 
in deciding expatriation claims. 

This relates to Americans or 
naturalized Americans who were 
caught in Germany or Austria at 
the outset of the war and whose 
property was seized and who have 
not satisfactorily explained or satis¬ 
fied the State Department that they 
did not expatriate themselvw. 

No estimate has yet been prepared 
of the full elTect of this bill as revised. 
Testimony before the committee by 
Alien Property Custodian Miller showed 
that there are 28,144 trusts held by that 
official valued at $10,000 or less each, 
the return of which would involve f22,- 
122 , 002 , leaving still in custody 2,224 
trusts valued at $ 296 , 286399 . 
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Expect New Dye Customs 
Rules This Month 

Spocial Deputy Appraiser of the I’orl 
of New York John Donnelly stated last 
week that tentative rules and repula- 
tions governinjr the customs a])praisal 
of imported dyes may he issued hy the 
Division of ClusUiins, Treasury Depart¬ 
ment, prior to Feh. IK. The rules that 
will be issued will he of a temporary 
nature only and subject to chantre when- 
such change may improve the melhod 
of ascertainintr the tariff value.s of m 
coming dyes. 

“We want importers and manufac 
turors to ‘shoot’ at these rules when 
they are issued,” Mr. Donnelly declared, 
"This,” he continued, “will enable u.-. 
to perfect them from time to time in 
accordance with suftirestions troni in 
terested parlies.” 

The draft of the new rules, as pre¬ 
pared by the apiiraisin^ offieeis at New 
York, were to have been submitted to 
the Treasury Department last week. It 
is believed that several days will he 
consumed by the Treasury in studyinp 
the draft as submitted and mukinp' any 
necessary rhanpes. This means, it was 
explained, that the tentative or Usl 
rules will be in operation possibly on or 
about Feb. l.K. 

Caiiiiiliuii Expcriiiiental Farms 
Reports Busy Year 

III tbi‘ ialest. n‘p<irt of the work jH'V 
formed by the Division of (Uiemislry of 
the Dominion Kx]>eriniental Farms in 
('unada dunn^^ the past year, detnib 
and the results are p:iven of the exami¬ 
nation of 4,1^« sani])les sent in for 
analysis from different parts of llio 
country and ineludini; every proviiu'e 
Of these samjdes, 020 were of soils, 140 
of manure and fertilizers, 597 of fora;;e 
plants, fodders and feedinn' stuffs, dOO 
of waters, 2,DM) samples of food pnid- 
ucU from the Meat and Canned Foods 
Division, and 2011 under the head of 
miscellaneous, including' dairy products, 
insecticides and fungicides. 

The investigational work on soils for 
the Ueclaniafion Service of the Depart 
menl of the Interior, which was begun 
2 years ago for the purpose of assisting 
in classification of the irrigable lands 
of southern AUxTtu and southwestern 
Saskatchewan, has been continued. The 
chief object of this work is the deter¬ 
mination of alkali, i-nabling a report to 
be made upon the lands examined, as 
to their suitability or otherwise for cul¬ 
tivation under irrigation. 

As required and in as far as circum¬ 
stances permitted, analytical work and 
research was undertaken during the 
year for the several brunches of the 
Department of Agriculture, the Dost 
Office Department, the Department of 
the Interior. Department of Customs 
and Excise, Department of Marine and 
Fisheries, Department of Naval Serv¬ 
ice, and the several commi.ssion.s and 
boards in connection with soldiers' 
civil re-establishment and settlement, 
so that the division acts as a bureau of 
chemistry for the entire government 
service. 


New Lrfiboratory Planned 
for Johns Hopkins 


Point Concern Restrained 
on Misbranding Charge 


Flans for a new chemical laboratory 
for the Johns Hopkins University, to be 
erei'ted at Homewood at a cost of about 
$000,000, have been completed. The 
details of the building have not been 
made public, but it is known that the 
type of architecture will conform to the 
('(doTiial style of the liuildings in that 
group. 


New .4iio(le Alloy Cuts 
Copper Cost 

(’oppcr-Silicon Alloy Developed by U. (4. 
I’ink JteduceH Anaconda Co.’s 
CosIh to 6.4c. Per Pound 


From the standpoint of technology, 
the most intere.sting and important 
portion of the annual report of the 
Anacioiuia-Gopper Minning Co. is the foi- 
iowing statement referring to eleetro- 
nietallurgicul practice at Chuquicamata: 
“The solution is electrolyzed with a 
special copper-silicon anode which has 
greatly reduced the cost.” 

At this plant the solution for elec- 
tiolysi.s is formed by leaching oxide 
otes containing about 1.8 per cent Cu 
with dilute sulphuric acid. In the elec- 

1 i'(Mleposition of copper from such cop¬ 
per sulphate electrolytes ferrosilicon 
aiuKies (about 87 per cent F(‘ and 12 
per cent Si) have been largely employed 
IP commercial practice, Dead has also 
been us(‘d. The copper-silicon anodes 
ri'ferred to contain 15 to 25 per cent Si, 

2 to 15 per cent Mn, 0..5 to 10 per cent 
i'l>, 0.01 to 10 per cent Ha or ('a. with 
the remainder Cu.' 

These have the advantage over ferro- 
-''ilicon anodc.s that a normally lower 
volUige can bo used and substantially 
no iron is introduced into the electro 
lyte hy corrosion of the anodi*, whereas 
with ferro.silicon anodes a very con¬ 
siderable contamination of the elec¬ 
trolyte by introduction of iron takes 
idace, and thi.s contamination increases 
progressively with recirculation of the 
electrolyte.' 


Long Life of Anodea 


Hy avoiding .such introduction of iron 
the copper-silicon anode materially de¬ 
creases the cost of maintaining a low 
iron content in the electrolyte, since 
the electrolyte can be used for longer 
])eriods of time without requiring purifi¬ 
cation, thus rtMlucing the acid lost with 
the im])ure electrolyte and reducing the 
amount of impure copper formed. As 
compared with the use of a lead anode, 
the copper-silicon anode presents the 
advantage of increased efficiency, par¬ 
ticularly in electrolytes containing iron, 
inasmuch as lead anodes give extremely 
low current efficiency with such elec- 
ti’olytes unless special precautions are 
taken to keep the iron in the ferrous 
condition. The anode loss is materially 
less than with either ferrosilicon or 
lead anodes, with certain electrolytes, 
pafttcularly copper sulphate electrolytes 
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Misrepresentation in the advertise¬ 
ment and sale of paint was found by the 
Federal Trade Commis.sion in the case 
of L. C. Orrell & Co., of Chicago, Ill. 
It developed in the commission’s investi¬ 
gation that the company sold and offered 
for sale, through catalogs and other 
literature, ready mixed paints under the 
principal brand of “Painters’ Pure 
Paint.” Thus brand, the commission 
found, was represented a.s “100 per cent 
pure” and as composed of pure ingre¬ 
dients, whereas the fact was that sub- 
stitute.s comprised the principal com¬ 
ponent parts of such paints. 

By specific term.s of the commission’s 
order, L. C. Orrell and Fredcricka B. 
Orrell, co-partners in the Orrell com¬ 
pany, are prohibited from using repre¬ 
sentations of “Painters’ Pure Paint” 
brand or any other paint so offered and 
sold by resjiondents. 


Cbemicai Tariff Rate Protests 
Will Be Heard First 

Complaints against the chemical 
.schedule of (he new tariff act will be 
among the first to be investigated by 
the Tariff Conunission, says a dispatch 
to the New York JounioJ of Comytu^rce. 

The commis.sion cxpirts to take U]) 
early next week the report of its ad¬ 
visory board with particular reference 
to the chemical schedule and investi¬ 
gations into costs of production us pre¬ 
liminary U) public hearings which arc 
to start shortly thereafter. 

Lack of a quorum ha.s delayed the 
commission in its plans to begin the 
preparation of recommendations to 
President Harding under the elastic 
provisions of the new law. Commis¬ 
sioner P'dward ?. Costigan is in the 
We.st und Conimis.sioner William Bur¬ 
gess i.s ill, but i.s thought both will be 
ready to take up their dutie.s next week. 


containing chloride.s and nitrate. 
Owing to the relatively low cost of 
the anode.s themselves in the fir.st in- 
.stance, and their re.sistance to breakage 
during handling and ordinary use, as 
well as their resistance to anodic dis¬ 
integration. the process can be carried 
out for long period.s of time, with re¬ 
sulting low cost of operation for the 
anodes, a.s well as with economy of 
operation in low voltage and power 
consumption and high current efficiency. 

Reduction of Costa 

Referring again to the annual report 
of the Chile Copper Co., the cost per 
pound of copper exclusive of interest, 
depreciation and depletion dropped from 
10.8c. in 1921 to an average of 6.4c. in 
1922. In 1915 the figure was 16.34c. 
Percentage recovery of copper has im¬ 
proved from 66.87 per cent in 1915 to 
91.07 per cent in 1921. Present produc¬ 
tion rate is about. 200,000,000 lb. per 
year, but further extension in the use 
of the new anodes will probably raise 
this to 226,000,000 lb. per year by 
May, 1923. 
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Explosion Damages Helium 
Purification Plant 

It wag not an “explosion ol helium” 
which damaged the purification plant 
at Langley Field, Va. In an official 
statement, R. B. Moore, chief chemist 
of the Bureau of Mines, declared that 
“there was no helium in the plant at 
the time of the accident and helium had 
absolutely nothing to do with the ex¬ 
plosion.” The accident took place 
when one of the liquefaction macliine.s 
was being tested under air pressure. 

The plant at Langley Field i.s in¬ 
tended to purify helium after it has 
been used in airships. There i.s .some 
infiltration of air through the ga.s bug 
which must be removed periodically to 
maintain the lifting power of helium. 
It is for that purpose that the plant is 
being provided at Langley Field. It has 
no connection whatever with the pro¬ 
duction plant at Fort Worth and thi.s 
accident has no bearing whatsoever on 
the general helium program. 

Engineering Colleges 
Negleel Social Sciences 

Federated American En^ineeriiijr 
Societies' Committee Urges 
Broader Scope for Education 

The colleges of the country are 
urged to “point engineers toward 
'cadership in public affairs” in u re- 
iiort submitted to the Federated Ameri¬ 
can Engineering Societies by its com¬ 
mittee on industrial ideals, of which 
Prof. Joseph W. Roe, head of the de¬ 
partment of industrial engineering at 
New York University, is chairman. 

The report stresses the need of the 
engineer in public life, asserting that he 
must aid in removing the difficulties of 
the material world which he has ere- 
aUd. Carrying out the idea expressed 
by Edwin Ludlow, past president of the 
American Institute of Mining and 
Metallurgical Engineers, that “this is 
an engineer’s country but a lawyer’s 
government,” the report continues: 

“For a century, engineers have di¬ 
rected their energy toward the utiliza¬ 
tion of the physical forces and the 
materials of nature. The developments 
which they have brought about have 
created an epoch in human history. 

“While there developments have 
been of inestimable benefit and modern 
society could not exist without them, 
they have introduced many public 
problems and social readjustments so 
closely related to the engineer’s activi¬ 
ties that it is increasingly evident he 
must assume an active part in their 
solution. 

Need for Public Service 

“Recognizing this growing need, the 
engineers of the country formed the 
Federated American Engineering so- 
^eties, primarily to place their knowl- 
™ge and training at the public service 
on all public matters affecting engi¬ 
neering, or affected by it. 

"Engineering education, reflecting 
closely the attitude of engineers here¬ 


tofore, has confined its work almost ex¬ 
clusively to scientific and technical 
training, giving little if any attention to 
the social and human aspects of engi¬ 
neering enterprises. 

“The Federated American Engineer¬ 
ing Societies, therefore, speaking for 
the engineering profession, urges upon 
engineering colleges an increased at¬ 
tention to the social aspects of engi¬ 
neering activities and a broadening of 
their technical training in every way 
possible, to develop in engineering stu¬ 
dents the spirit of, and a capacity for. 
active leadership, not only in industry 
but ill public affairs.” 

The other members of the commit¬ 
tee, whose report has l>een adopted by 
the governing body of the Federation, 
are: Mortimer E, (Violey, dean of the 
engineering schools of the University 
of Michigan, Prof. U. F. Scott of Yale 
University and J. C. Ralsttm of Spo¬ 
kane, Wash. 

Herty Optimistic on the 
Outlook for Industry 

Tells Boston Meeting Ruhr Occupation 

Will Cut Off Oerman Dyes, 

U. S. Will Not Notice U 

An optimistic view of the present 
statu.s of the American synthetic or¬ 
ganic chemical industry was presented 
by Charlea H. Herty, president of the 
Synthetic Organic Chemical Manufac¬ 
turers’ Association, in a speech before 
the Northeastern Section of the Ameri¬ 
can Chemical Society in Boston, 
Feb. 10. 

“The economic struggle now in 
progress between France and (ler- 
many will, in all probability, result in 
the ce.ssation of exports of German 
dyes and other synthetic organic 
chemicals, just as the blockade of Ger¬ 
man ports during the great war cut 
off all German chemical exports in 
1916,” said Dr. Herty. “It is very 
plain that with the Ruhr Basin iso¬ 
lated, thereby shutting off the coal 
needed for power and the essential raw 
materials, with transportation demoral¬ 
ized throughout the Rhine territory, 
which is the center of the dye and 
chemical industry in Germany, and, 
finally, with upset labor conditions as 
the result of French occupa^tion, the 
crippling of the German chemical in¬ 
dustry must necessarily follow, un¬ 
less reparations question.s are quickly 
settled by France and Germany.” 

Pre-War Conditions Changed 

The blockade of 1916 found the 
American textile industry in a very 
embarrassing position, for there was 
then in this country barely a few 
months' supply of necessary colors, and 
no factories, or even a nucleus of an 
industry prepared to make dyes and 
chemicals. These facts are too well 
known to need repetition here. The 
American chemical manufacturer can 
justifiably point with pride to the con¬ 
dition which exists today, with an 
American synthetic organic chemical 
industry ready to supply practically the 


Corn Productg Acquiree 
“Sealite” Rights 

Newly Developed Subgtatice for Pre¬ 
venting; Oil and Gasoline Evapora¬ 
tion Was Perfect^ by 
Standard Oil Co. 

Formal announcement has just been 
made that the Corn Products Refining 
Co. has aci|uired from the Standard De¬ 
velopment Co., a Standard Oil subaid- 
iary, control of all the rights of “Seal¬ 
ite,” the newly developed preparation 
u.sed l(] prevent evaporation of oil in 
.storage and t(] minimize the danger 
from lightning. Negotiations have been 
under way foi' .some time for the con¬ 
trol of the product. The amount in¬ 
volved in the transfer was not made 
known. , 

Development of “Sealite” 

The pisiduct ".Sealite" represents the 
re.sult of several years’ research and 
development work by the technical staff 
of the Standard Oil Co. of New Jersey. 
The patent.s have been owned by the 
Standard Development Co. The product 
went into general use in the refineries 
of the Standard Oil Co. of New Jersey 
and its .suhsidianes last year. 

The principal constituents of “Sealite” 
- glucose, corn starch, glycerine, cal¬ 
cium chloride and glue—are produced 
by the Corn I’roduets Co. at its various 
plants in the United States, and ar¬ 
rangements liave been concluded to pro¬ 
duce the “Sealite” itself at these plants 
so that it may be ilelivered to the petro¬ 
leum refining and producing industry 
at a minimum cost. 

I’roperties of Compound 

It is e.vplained that “Sealite” is a 
highly viscous fluid weighing approxi¬ 
mately 4.71) 11). per gallon and having 
the appearanee of a thick white paint. 
Although its viscosity increases at low 
temperatures, it flows freely down to 25 
deg. F. It cun be pumped, but only with 
great difficulty due to its high viscosity. 
Some of its constituents are of a drying 
character and some of a hygroscopic 
character, the proportions being so 
balanced that the material neither loses 
nor gains water upon exposure to the 
air. Teats and experience justify the 
conclusion that it is unaffected by at- 
niospheric conditions. 

It is chemically neutral, faintly sweet 
in odor and taste, non-poisonous, non- 
corrosive, and would be rated as non¬ 
combustible, although it decomposes 
under extreme temperatures, as do ell 
organic materials. It is soluble in water 
in all proportions and insoluble in any 
petroleum oil in any proportion. It 
does not impart any color or odor to 
either crude or refined petroleum prod¬ 
ucts. It is not subject to fermentation 
or decay. 


entire needs of the country. As a mat¬ 
ter of fact, the American consumer 
would scarcely feel the result of the 
complete stoppage of German colors, 
so well has the American industry 
progressed during the 6 years of its 
existence. 



326 


CHEMICAL AND METALLUBGICAL ENGINEERING 


Vol. 28, No. 7 


New Society Formed to 
Champion Chemist 

American Institute of Chemistry Will 
Devote IJffortN to Promotion of 
Economic Status of Profession 

The Americaii Institute of Chemistry, 
an organization with the announced ob¬ 
jects of aiding in the establishment of 
the professional status of chemists and 
promoting their economic interests, wa^ 
formally organized on Feb. 5 in New 
York City. Constitution and bylaw’s 
were ado])U*d and temporary officers 
elected. 

The general purposes of the organ 
ization, us .stated in the constitution, 
also include the compilation of a cod'' 
of ethics and the promotion of popular 
appreciation of chemical research ami 
control in the industrial field. The 
efforts of the Institute are to be devoteii 
primarily to the interests of chemist'-: 
rather than to the interests of the 
science. In a general way the fuiic 
tions of the new society will follow the 
model of the British and (buiadiaii In¬ 
stitutes of (diemistry. 

No (Conflict With I’reHenI Sm'b'tles 

“It is not the niti'ntion of tlie liisli 
tute to encroach niam the fields of U'^e- 
fulness of tlie American {'lu'inical 
Society, the American Electrorhcniu ;il 
Society or the American Institute of 
(diemical Engineers,“ says a statcmeiil 
of the president, Horace (I. Byers. “On 
the contrary, it earnestly seeks llie co 
operation of thi'se agencies in llieii- 
fields of usefulm'ss with the efforts 
which the Institute will make in its own 
“The Institute does not jiropose to 
enter the field of publication in any 
connection either directly or imlirectly.'’ 
continues the statement, “and it hope'' 
to he mutually helpful to all the agen¬ 
cies of publication of chemical informa¬ 
tion which are now serving the puhlic. 
The scientific papers presented at it; 
meetings will seek publication in tic 
present journals and every effort will 
he made by the Institute to <'o-uperate 
with existing agencies for tin* benefit 
of the profession “ 

Its objects appeal naturally more 
strongly to the younger men, and de 
velopment will doubtless be guided 
largely by their influence. 

Temporary Offirers 

Temporary officers were elected 
follows; Bresiileni, Horace (I. Byers; 
vice-president, Lloyd Van Doren; treas¬ 
urer, Clarence K. Simon; secretary, 
Lloyd Lamborn. 

Councilors were selected as follows: 
Ralph E. Lee, L. R. Seidell, F. D. Crane, 
L. W. Parsons, H. L. Lourie, fasiniir 
Fink, L. J. Matos, Mi.ss C. M. Hoke, 
Staniiifeus Skowronski. 

Membership of the new organization 
18 to consist of fellows, associates and 
juniors. Fellows will comprise tho.so 
who have had training equivalent to 
the B.S. degree in chemistry' and a 
minimum of 5 years of experience. 
Associates must have the above educa¬ 
tional training and juniors may be 
undergraduate students. 


Personal 




Richard V. Ageton, of the Bureau 
of Mines, who has been doing examina¬ 
tion work for the War Minerals Relief 
Conimi.s.sion, is acting as assistant chief 
mining enginc‘er of the bureau. 

ih'of. W. L. Badger, professor of 
chemical engineering, University of 
Michigan, Ann Arbor, Mich., is taking 
a year’.s leave of absence beginning 
Kell. 1. He expects to continue his re¬ 
search work on evaporator design in 
Ann Arliii?'. 

Dr. Mauston T. Bogkrt. jirofessor of 
chemistry in ('oluml)ia University, gave 
a lecture at Connecticut Ckillege for 
Women, New' London. Conn., on Jan. 

on “Synthetic Dyestuff's and Their 
Bearing on the Life of the Individual 
and of the State.” 

IIenu\ T. Chandler, chemical and 
metallurgical engineer, ha.s heroine con¬ 
nected with Die Vanadium (’orporation 
of America as metallurgical engineer, 
with liead(]uarters at Detroit, Mich. He 
wa-^ formerly w'ith the Ford Motor (^i 
as research engineer and more recently 
was imiinecled with C. H. Wills & Co.. 
Marysville, Mieh.. mamlfactul'er^ of 
aulomohiles. 

I'KRCiVAL Christie has been elected 
|iie'>ident of the Taylor-Wharton Iron 
tV Steel Co., High Bridge, N. J., suc- 
(I'cding the late Knox Taylor. He has 
been vice-presulent and treasurer of 
the company for a Tiumlier of years. 
Mr. ('hristie will also act as president 
of the William Wharton Co,. Easton. 
I’a.; tlu' Tioga Stwl & Iron Co,, and 
the Phtladeljihia Roll & Machine Co., 
liolli of Philadelphia, subsidiary or¬ 
ganizations. 

WIGGINGTON E. ('EtEED, president of 
the ('oluml)ia Steel ('orporation, Pitts¬ 
burg. (’alif., gave an iiitere.sting ad¬ 
dress on the progress of the steel in¬ 
dustry at the w'eokly luncheon of the 
Down Town Association. San Fran¬ 
cisco, on Jan. 25. 

H. R. Hanley has been appointed as¬ 
sociate professor of metallurgy at the 
vSchool of Mines and Metallurgy, Rolla, 
Mo. 

Dr. Ellwood Hendrick spoke at the 
Sterling Laboratory, before the New 
Haven section of the A.C.S., New 
Haven, Conn., Feb. 19, on “Obligations 
in ('hemistry." 

John M. Hood, Jr., president of the 
Crown (!ork & Seal Co., Baltimore, Md., 
has resigned. 

Herman Livingston and Paul Mc- 
Michael, chemical and mechanical 
engineers, have opened an office in the 
Woolworth Building, New York City. 

Dr. Thomas Midoley, Jr., research 
engineer of the General Motors Re¬ 
search Corporation, has unfortunately 
contracted organic lead poisoning from 
his work on lead compounds used in 
preparing anti-knock motor fuels. 


Although Dr. Midgley’s condition is not 
at all serious, he is on leave for an 
indefinite vacation to recuperate. 

George Southgate has resigned 
from the Bureau of Soils, Washington, 
I). C., to accept a position with the 
Federal Pho.sphorus Co., Birmingham, 
Ala. 

Dr. P. V. Wells of the optics divi¬ 
sion of the Bureau of Standards, has 
rcKigncd to take up research work for 
E. I. du Pont dc Nemours & Co., Par- 
lin, N. J. 

Obituary 


b^ERETT ('. Britton, an official of 
K. I. du Pont de Nemours & Co., Wil¬ 
mington, Del., died at his local resi- 
denee, Jan. 20, from pneumonia. He 
was 9K yoars old. His entire business 
careei' w'as spent with the du Pont 
organization, and for some time he 
acted as assistant to the director of the 
high explosives operating department. 

David (’(KuiitANE, of the H. S. B. W. 
Cochrane (^irporation, Philadelphia, 
Pa., the inventor, designer and lirst 
builder of the ojieii-feed water heater 
which liears his name, died Jan. 24. Mr. 
Cochrane was horn in Sawkey, (9ack- 
manmoiishive, Scotland, in 1850, and in 
his early years worked as a pattern 
maker on the Clyde. In 1879 ho came 
to the United States, where he entered 
the employment of P’erris & Miles, but 
shortly afterward went with the Har¬ 
rison Safety Boiler W'orks, then the 
builder of a sectional ca.st-iron boiler. 
His open heater, brought out in 1883, 
w’as specifically designed to protect 
boilei's from the effects of cold, un- 
purilied feed water, and was itself 
the first to be built of cast-iron plates, 
to avoid corrosion. Mr. Cochrane was 
also the first to design a successful 
oil separator, a heater and receiver, 
and other appliances which have since 
become standard practice. He was dis¬ 
tinguished by great common sense in 
engineering matters and had a pecu¬ 
liar capacity for winnowing the wheat 
from the chaff and for simplifying 
construction. He was frequently con¬ 
sulted concerning the design of steam 
plants and his great contribution to 
steam engineering consisted in focusing 
attention upon the more efficient utili¬ 
zation of exhaust steam for heating 
buildings and for heating and purify¬ 
ing water to be used for feeding boil¬ 
ers and for industrial purposes. As 
early as 1894 he advocated the with¬ 
drawal of steam in course of expansion 
for feed heating and similar purposes, 
thus anticipating the present-day move¬ 
ment to provide all large turbines with 
bleeder connections. 
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Market Conditions 

In Chemical, Metallurgical and Allied Industries , 

A Survey of the Economic and Conimercial Factors That Influence Trade in Chemicals and Related Commodities 
Prevailing Prices and Market Letters From Principal Industrial Centers 



What Shall We Do About Immigration? 

Leaders in Commerce, Finance and Industry Contribute Their 
Opinions to Symposium of National Manufacturers 
Association—Recommend Changes in Law 


ROBABLY no sin^rle economic (|ues- 
tion in this country is being so 
wiriely discussed at the present time as 
the fundamental problem of immigra¬ 
tion. t’urrent shortages of labor, par¬ 
ticularly in the metal industries and 
building trades, have served to focus 
attention on our present immigration 
law and its operation under conditions 
that may be regarded as npproximaUdy 
normal. 

in view of the timely importance of 
the subject, the National Association of 
Manufacturers recently sent out an in- 
(luiry asking a large number of repre- 
.sentative men the question: “What 
shall we do about our immigration?’’ 
/ orty-six responses were received from 
pi'e.'idents of corporations, agricultural 
Caders, heads of great rail and water 
1 l ansportation systems, hankers, college 
pnif(‘>sors, tinaneiers and immigralnm 
specialists. The replies were firac- 
lically unanimous in recommending that 
the jtresent 3 per cent quota law be 
aniendeiJ. 

(’onstructive vSuggeHliuns 

In addition the following constructive 
suggestions have been picked out as 
summarizing the recommendations most 
generally agreed upon; 

Til'' niiola Bhould be determined wllb 
ili«- nltimale oliject of obtaining Jiri 
iininiKiaiioii. aiui not accordiriK to the 
pi ♦■.sent method which in many in- 
.''lunet a caiiflPM a deficit of labor. 

The SocTotarj’ of Labor should bo 
anthorl/.ed, on the pro.sontation of sat¬ 
isfactory evidonoH of a shortage of 
labor in any Industry, to bring alioui 
111 *' admission nf denirable immigrants 
lo fill the special need. 

A acientitlc selection of imni'granls 
should lie made by United .Stales of- 
licorH, on the other side of the ocean, 
so that intending immigrajits who do 
not qualify may bo reject'd at the 
poll of embarkation. 

A centralized bureau or commlsfilon 
sli.-uld bo spt up, BO that all matters 
re.specting immigration may be han¬ 
dled by it in the most expeditious, tf- 
tleieni and practical way. 

The adoption of a more dottnito 
P'lllcy in tho regialration and distribu¬ 
tion of the immigrants. 

Tho nation should extend and make 
nior*- bumano its method of receiving 
nnmigrants. 

A broader method of immigrant edu- 
eation is needed: one that will take 
liini from the time of his entry and 
guide him properly for his naturaliza¬ 
tion. 

Abolition of the literacy test. 

Among those who contributed to the 
symposium were Judge Elbert H. Gary, 
W. W. Husband, Commiasioner of Immi¬ 
gration; Frederick A. Wallis, former 


Immigration Comniis.Kioncr at tho Port 
of Now York; Prof. Albort ShioMs, of 
(k)lumbia Univorsity; Fredoriok Under¬ 
wood, presidonl of the Erie Railroad; 
I.eo d. Eu.'itman, president of the 
Packard Motor Co. of Now York, and 
(h H. Markham, head of tho Illinois 
Central system. 

I.ogislative Proposals 

It is interesting to know that tho 
Imnugration Committoo of the House 
of Representatives is now considering 
and in reported to bo in practical agree¬ 
ment on u tentative riMiraft of the 
present immigi’ation law-, It is .sug¬ 
gested by tho committee that tin* 3 per 
cent quotas ba.sed on foreign nationals 
resident in this country m HHO be 
changed to 3 pm- cent on the basis of 
the 181H) con.sus. This wouhl have the 
effect of sharply reducing the allotted 
number of immigrants from Italy, 
Greece and southea.stern Europe, but it 
is reported that other features of the 
bill will so liberalize the in-e.sent law 
that at least 300,000 more aliens than 
are now permitted will be allowed to 
enter. This would increa.se the present 
maximum to about fihO.OOO ])er year, it 
is estimated. 

To meet any shortages of skilled 
labor which may develop after the 
quotas are filled the Secretary of Labor 
would be authorized to admit workers 
in the groups needed when labor of like 
kind can not be found in America. 

Aliens returning from temporary 
visits to their home lands, the number 
of which may likely run as high as 
75,000 a year, are not counted in the 
quotas, as is now provided. 

Broad exceptions are established for 
the foreign kin of American citizens or 
the clo.se relative.? of permanently ad¬ 
mitted alien.?. 

Another exception includes immi¬ 
grants who have resided for 5 years in 
contiguous territory, with their wives 
and children, provided they accompany 
them. 

The Immigration Committee aban¬ 
doned the idea of introducing the 
examination of aliens at the source, as 
well as the literacy tests. 

However, in order to obtain a con¬ 
sular certificate required for entr^ the 
alien must fill out a form which in itself 
is a sort of literacy test. 


“Chem. & Mel.” Weighted 
Index of Chemical Prices 

LIiinc mo fill' 1913-14 
'I'liH \\,.,.k ... , ..17S.04 

LiinI week .. . ..ITCi.OK 

l''i'briJar-y, lOL’J .... 148 

l''i.‘bruai y, 19L.’l 166 

Fcbniiu'v. 191‘ii 252 

April, «lim (hiKii I . 286 

April. 1921 vlowi . 140 

Ak til*' roHult of a typ»iicraphlcal 
er roi- in our ibsu* of Feb. 7, 1923, IhiH 
liKi*'x wa.‘i loport*'*! hh 175,08 for “laul 
w*'t'k” (Jnn. 31. 1923) and tlie proper 
(iiiotation for tiial wot'k wa« omitted, 
(‘orn'ct liK'ir«-H for thifi Irulex fllnce 
til*' fiJ’.Hi of tlio .v*'ar art' a.'* follows: 


■Ian. 

3, 

192;5 ... 

. . ,171.30 

.1 nil 

10, 

ri2:i 

_172.79 

J !iH 

17. 

192:F . 

..171.71 

Jnn. 

21. 

lo:,') . . 

, ...174.21 

Jan 

31, 

I92;i .... 

. . . 175.15 


7 

lit:;} 

,175.08 

F.'b. 

1 1.' 


.176.64 


Clieniival Pric*- Ciiangeii 
During January 

Most of till' price ctiarKfos that 
occurred duriiiK' .lanuary have not 
been of a fundamental character and 
in most in.stanee.s were the result of 
current developments. The outstand¬ 
ing feature cd' the list was arsenic. The 
demand for calcium arsenate producers 
brou(;hl prices up from 16c. per lb. to 
Ifije. Hleachiiift Jiowder was also ad¬ 
vanced by leading producers to 2e,. per 
lb. The re.sale market advanced from 
2 e. per lli. to 2ic. Importers of caustic 
potash showeil a strong tendency to 
increase quotations and prices recorded 
a net advance of le. per lb, during the 
month. Early in .January quotations 
ranged around (ije. per lb. and during 
the latter part of the month prices ad¬ 
vanced to 7Jc. per lb. Carbonate of 
potash also advanced from .6ic. per lb. 
to 6c. Permanganate of potash showed 
a gain of lie. per 1b. for the month. 
Quotations opened at 16e. per. lb. and 
gradually advanced to 17ic. Producers 
announced an increase of Ic. per lb. on 
acetate of lead during January. Am¬ 
monium nitrate was sharply advanced 
duo to the sold up condition of pro¬ 
ducers and the inability to import large 
quantities. Prices late in January were 
around lOJe. per lb. 

There were only a few declines. Ox¬ 
alic acid, barium chloride, citric acid, 
red prussiate of potash, prusBat* of 
soda and acetate of soda showed slight 
reductions during the month. The 
transportation situation haa had a 
strong effect on many commodities. On 
the whole chemical prices have been 
well maintained and producers are con¬ 
fident that business will show material 
expansion in the next few months. 
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IVew York Chemicai Markrt 
Lackn Important FeatureH 

But Few .SiKnificant Price ( han^ifeH hh 
B uHineat^ ReflertH an TnuKua) Lull 
—ShippinK ConditionH Improvetl 

Nbw Y(HtK, Feb. 10, 102:!. 
Althou^rh on tlu* nurface the efienii- 
cal market in New York City has been 
practically featureleHs durinp the past 
week, there i.s nevertheles.s abundant 
evidence that underlyinK conditions ar<' 
fundamentally sound, The consuming" 
trades continue their activity and the 
fact that there has beeij a temporary 
lull in buyinjf does not necessarily mean 
that the consuming'’ demand has been 
au])plie(l. 

The shorta^re of freijrhl ears w- 
porlt'd in these columns lasf week has 
been considerably relieved and as a 
result the alkali and heavy chemuaJ 
produeers are a^;ain able to make fan- 
sized shipments. 

Arsenie and its compounds conliriin- 
to be in demand ami dealers are very 
firm in their belief that prices will 
reach much hi^fher levels before sfirwip. 
Jvead arsenate has been advanei-d be¬ 
cause of the .stron^f demand from the 
insecticide trade. Importers of white 
sal ammoniac, sodium sulphide, lump 
potash, alum and sodium (luonde 
(jUoLed fraet lenaliy lower firices in an 
elfort to attract new business, t'ar- 
lionate of potash, caustic potasli. per 
mani^anate of potash, salt cake. |irus- 
siate of soda and bloaehinK )''wder con¬ 
tinue alon^i’ moderately active Iiik's at 
former levids. 

Principal Price ChanKes 

Antif /Icid— The general lone was 
quite steady, witli ‘2H per cent matiTial 
(luoted at Jti.in pin- 100 lb., carload lots, 
(ilaeial was held at $12 per 100 lb. in 
barrels. 

Arctic Aiihydruic -- Manufacturt'rs 
announced lower prices for this ma¬ 
terial. The K^meral ran^e was armuui 
:}6@;!8c. jier lb. The demand, how¬ 
ever, was .somewhat un.steady. 

Arscair— Resale broods wore reported 
firm at Ki^c. per lb. The jjeneral mar¬ 
ket is very strong’, althoufi'h a few odii 
lots are .selling at slijchtly lower fi^rure.s. 
Future shipments were held around 
lOc. per Ih. 

liar'uim (’/i/ondr- - Leadinjr importers 
offer spot Kraals at $90 per ton. Ship¬ 
ments quoted around $85. Domestie 
factors quote $95. Market rather ir- 
re^rular. 

Hinirhitnah' nt Soda — I*rodue<'rs 
quote the market around $1.75 per 100 
lb. in barrels and $2 per 100 lb. in 
kejrs, f.o.b. works. The Koneral move¬ 
ment. is of H routine nature. 

Cafei Hfn CMoridr — Manufacturers 
report transactions for the granular 
at lie. per lb. Fused material is 
quoted at $20(^$21 per Ion, f.o.b. 
works. 

Cdrbonatr of PoUinh —Imported ma¬ 
terial continues quite firm, with dealers 
^looting limited quantities of calcined 
w-86 per cent at 6c. per lb, and 96-98 
per cent at 7@)7ic. per lb. 


CaifNtic Potnuh —Several /air-.sized 
lot.s have been sold at 71(2>7ie. per Ib. 
for the imported 88-92 per cent. Ship¬ 
ments are quite difficult to obUiin be¬ 
low Tie, per lb. c.i.f. N. V. 

(’ofiHtic Sodtf —Kxport business ia 
Without any special feature and prices 
for standard broods ran^M* around- 
$:!.45(rt)$.'1.50 per 100 Ib. Railroad 
.shipments have been somewhat im- 
jiroved and consumers have been able 
to purcha.se at ’Vic. per Ib. for prompt 
sliipment. Contracts continue at 2ic. 
pel- 11)., basis 00 per cent f.o.b. works. 

Laid Arnfiiatc Produeers rejiort a 
very firm market, due to (he increased 
demand from the insecticide trade. 
Sales of jKiwdered recordei! at 2:!e. per 
ih , with the paste at I 24 C. 

Mitriofic Arid -A .sli^cbtly firmer 
market was noted for the lower ^rrade 
and producers wa-re not inclined to 
shade 90r. per 100 Ih. for the 18 dejr. 
acid in tank ears. The 20 de^’. acid held 
at $1 pe. 100 jb. 


Conipuiiy DivicU'iidH uiid 
Fiiiiiiiriul Notes 

Oi7 Dii'idfiidx. On Feb. 7 
the Standard Oil (:o. of Indiana an- 
riDuneed a quarterly dividend of 02ie., 
w hich is an increase of $1 per year over 
the rate paid on its old slock prior 
to the recent 100 per cent .stock divi¬ 
dend. The old rale was $4 a year; the 
new IS $2.50, eiiuivalent to $5 on the 
old stock. 

On the same day the Imiierial Oil 
('ll.. Ltd., of Canada, which is owned 
by the Standard Oil (:o. of New Jersey, 
declared an extra dividend of $1 jter 
share. If this is made a permanent 
quarterly feature the stock will lie on 
a basis of $7 per year. 

JiiyrisuU-fioHd. The InKersoll-Rand 
Co. has declared a ijuarterly dividend 
of 2 iK-r cent on its common .stock, pay¬ 
able March 1 to stcK’kholders of record 
Feb. 17. This company had declared 
a 100 per cent stock dividend last De¬ 
cember, prior to which lime the quar¬ 
terly rate had been 2i per cent. 

tLintuian Kodak. The directors of 
the Kastman Kodak Co. recently de¬ 
clared the u.sual ijuarterly dividend of 
$1.25 a share and in addition an extra 
7ric. dividend on the common stock 
payable April 1. 

Ainn'ican Hide <tr Leather Profits. 
The report of the American Hide & 
Leather Co. for the quarter ended Dec. 
:!1, 1922, shows a net income of $294.- 
875, which is equal to $2.35 per share 
on the $12,648,300 of preferred slock 
This compares with a net income of 
$268,209, or $2.13 per share, in the pre¬ 
ceding: quarter and $207,601, or $1.66 
per share in the corresponding quarter 
of 1921. 

In 1921 this company reported a de¬ 
ficit of $660,267, while in 1922 the 
net income amounted to $1,022,660. 
It should be pointed out, however, that 
the Utter figure includes an extra¬ 
ordinary Income for fire loss of $495,- 
000 . 


Nitric Acid—Manufacturers report 
sales 0 / the 36 deg. at 4Jc. per lb. 
in carhoy.s. Smaller lots command 
from 4i(^:5c. per ib. The 42 deg. test 
was held at (ic. per lb. 

Prti.y.statr of Sodu — A slightly better 
tone was noted in thi.s market and 
dealers were not inclined to shade 19c. 
per lb. for spot goods. Shipments from 
abroad held firm at 20c. c.i.f. N. Y. 

Linseed and Cottonseed Oil Advance 

The general tone of the market con¬ 
tinued along very steady lines, due 
largely to the firmness in cottonseed 
and linseed oils. Most prices were un¬ 
changed, but dealers were quiU* certain 
that materially higher quotations would 
be seen before the spring season sets in. 

Linseed 0<7—I.eading crushers an¬ 
nounced another advance for February 
shipments, due to the pronouiiced 
scarcity of spot and nearby good.s. 
Quotations range around !Mk'. per gal. 
Futures were advanced in proportion 
to the spot price. 

Cdsfar Oil - Prices showed practi¬ 
cally no change for the interval, with 
AA quoted at 127c. per Ih. and No. 8 
at 12ic. per ih. Demand continues 
along moderate lines. 

Chnta U'odd Od —Demand continued 
along very steady lines, wdth spot goods 
quoted at 18c. per Ih. Fehruary-March 
shipments wen* held at 174c. Nearby 
.Hhipni(‘nts from the coast in sellers’ 
tank.s wen* quoted at Ififailoie. per lb. 

Siili.sfarlory Bunineisg in 
Si. Louis Markul 

MohI Cheniinil I'rioeH Are I'irnily Main- 

lained—Hi^fher Alkali Prices in 
Prospect—Citric Arid I.ower 

.St. Loms, Mo., Feb. 6, 192.'!. 

A very .sati.sfactory volume of bu.si- 
ness was transacted in this market 
durinjr the month of January, and the 
activity has continued this month. 
The character of this business is very 
sound, which is accounted for by the 
firm market which has maintained for 
some time. Stock.s in general are 
adequate, althnuph a few article.s are 
reported short in some direction.s. 
Tran.sportation is still an obstacle con¬ 
fronting the shipper and very little 
improvement ia expected before sprinff, 
as weather ennditions during the winter 
months frreatly hamper the operations 
of the railroads. 

The chaotic condition in Europe has 
made no material change so far, but if 
the occupation of the Ruhr district is 
prolonged there will be a shortage of 
supplies of articles coming from this 
district, and consequently higher prices 
will be forthcoming. 

Good Trading in Alkalis Reported 

The market on alkalis continues firm, 
with a good volume of business being 
transacted. Prices have not changed, but 
a slight rise would not come as a sur¬ 
prise. Caustic soda is still being quoted 
at $3.90 per 100 lb. for tiie solid, and 
14.25 per 100 lb. for th« flake in 5-dram 
lots delivered to ‘the buyer’s door. 
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Quotations on carload lots would indi¬ 
cate about $3.40 per 100 lb. f.o.b. this 
market for the solid. Soda, ash, 58 per 
cent light, is being quoted at $2.10 per 
100 lb. in 6-bag lots, $2.30 per 100 lb. 
for 5 barrels. This has been shaded in 
one or two instances, but this price gen¬ 
erally prevails. Carload lots sell 
around $1.65 per 100 lb. in bag.s f.o.b. 
shipping point. Bicarhomte of noda is 
holding firm and the best that can be 
done on less than carload quantities is 
$2.25 per 100 Ib. on truckloads de¬ 
livered. The 5-bbl. price is pretty gen¬ 
erally $2.40 per 100 lb. Sal modn is in 
good demand at $1.55 per 100 lb. in 
barrels, $1.85 in kegs, $2 in case.s—0(1 
lb. in 2i-lb. packages. 

General and Special Chemicals 

Heavy mineral acids continue to 
move in good volume, particularly mu¬ 
riatic, and producers report being sold 
ahead over the next few months. Last 
week leading manufacturers announced 
an important reduction in the price of 
citric acid which was .said to be due 
mostly to foreign competition. The re¬ 
duction brought the price of cry-slals to 
50c. per lb. and powdered to 51c. ))er 
lb., both in barrels, f.o.b. St. T.ouis, with 
the usual ic. advance for kegs. Citrafex 
remain unchanged, although citric acid 
di*clined. The demand for tartaric acid 
is nil, while cream of tartar has been 
more active. The^-e are no special 
change.s reported in white arsenic. Sup- 
i-iies are still very scarce and many 
u.sers are buying as far ahead as 0 
months so as to insure them of sup¬ 
plies when needed. Carbon tctrachlo- 
rulc and bisulphide are both moving in 
fair volume and remain unchanged in 
price. There is now a big demand for 
crco.sotes and guiacols. Glycerhc con¬ 
tinues in an unsettled .state, and .such a 
thing as an established market price 
dix's not exist—17(S)18ic. and any- 
N here between is considered a satis¬ 
factory price. Cyanide of potash is 
very firm, with a good demand. Red 
and yellow prassintc of potash are mov¬ 
ing in larger volume. Potassinm per¬ 
manganate is very strong, with a good 
demand, and an advance in price in the 
very near future would not be surpris¬ 
ing. Sulphur has not gained noticeable 
strength since our last report. A fairly 
good volume of business has not as yet 
brought about any strength in price, 
which continues very low. Zinc sul¬ 
phate is quiet and very firm and the 
inarket is quoted at 3Jc. f.o.b. St. Louis 
in carloads. Zinc dust is also quiet and 
firm with an increased inquiry, and the 
market is quoted at 10c. in carloads 
f.o.b. St. Louis. 

Vegetable Oils and Paint Materials 

Castor oil is maintaining its position 
of firmness attained a short time ago 
and a good volume of business is being 
done at 14c. in drums. Turpentine has 
declined sharply and is being quoted 
today at $1.43 in 6-bbl lots. Linseed 
oil has taken the expected advance, the 
prevailing price being $1.06 for the raw 
oil, $1.08 for boiled oil in single-barrel 
lots. In 6-bbl. lots a differential of 10c. 
per gal. prevails. 


Advancing Tendency Con¬ 
tinues in Steel Market 

Increasing Strength the Result of Better 
Prices, More Business and 
Active Inquiry 

Pittsburgh, Feb. 9, 1923. 

There i.s a still more pronounced ad¬ 
vancing tendency in the steel market. 
Tn fact, the advancing tendency has 
been growing constantly since it first 
appeared about Jan. 1. Measured by 
prices, the steel market is stronger 
than ever. Mea.sured by volume of busi- 
ne.ss on books, it is likewise stronger 
than at any previous time in this move¬ 
ment. Measured by volume of inquiry, 
the market appears almost us strong as 
at any time. By still another symptom, 
the actual volume of sales and pur¬ 
chases, the market is decidedly quieter. 

When the mills are not well sold up, 
inquiries and sales are much the same. 
When they are, the apparent V()1ume of 
inquiry may greatly exceed the trans¬ 
actions, on account of many mills re¬ 
fusing to quote and an inquiry having 
to go the rounds before finding a seller, 
thus being magnified in apparent vol¬ 
ume. A number of mills have been 
lefu.sing more busine.ss than they have 
been accepting. 

Production to Reach Maximum 

Maximum steel production will probu 
bly be reached next month. Outputs 
have been increasing .slightly in the 
past few weeks, with slowly increasing 
labor supply, due to intelligent employ¬ 
ment effort, and with smoother oper¬ 
ation of mills, from practice. March is 
almost always a month of high outputs, 
on account of weather conditions. After 
March labor shortage is likely to be a 
factor. A great deal of new construc¬ 
tion is planned, and it is practically 
certain that not a few workmen will be 
drawn from mills by bonus wage rates. 

Steel ingot production was at a rate 
of about 40,000,900 tons a year in each 
of the last 3 months of the old year. 
The rate has been increasing since De¬ 
cember and it is far from improbable 
that a rate of close to 45,000,000 tons 
will be attained next month. 

There is no particular scarcity of any 
finished steel c''mmodity. The steel in¬ 
dustry evidently ha.s its old-time flexi¬ 
bility, with a finishing capacity well in 
excess of steel-making capacity, .so that 
finishing departments can be operated 
in relation to the demands for the 
various products. 

While no formal action seems to have 
been taken, it appears that the Carnegie 
Steel Co.'s price on shapes and plates 
has been advanced from 2.10c. to 2.20c. 
in the past week, following a definite 
advance in January from 2c. to 2.10c. 
The company's usual quotation on bars 
i.s 2.10c., but order books are so well 
filled that little tonnage can be taken. 
A large independent, on the other hand, 
is quoting 2 .10c. on shapes and 2.20c. 
on bars. There is no single price quot¬ 
able, much depending on tonnage, time 
of delivery and relation between mill 
and prospective bayer. 


Late last week several independent 
pipe mills advanced prices two points 
on merchant steel pipe, throe points on 
oil country goods and about $6 a ton 
on oil country goods. The Steel Cor¬ 
poration followed with similar ad¬ 
vances. Nominally a point in mer¬ 
chant pipe discount is $2 a net ton, out 
on account of the trimmings it amounts 
to about $1.85. In the present advance 
one trimming, the last discount of 2& 
per cent, was eliminated, so that the 
actual advance in merchant pipe aver¬ 
ages slightly over $5 a net ton, The 
new basing discount is 04 per cent, the 
baaing discount at the low point a year 
ago being 71 per cent. The total ad¬ 
vance has been in the neighborhood of 
$15 a net ton. 

For months pa.st there has been some 
divergence in jirices t)Uote(l on hoops 
and bands, acciuding to width and gage. 
The divergence arose from the fact that 
with greatly advanced labor cost the 
old .schedule of extras does not cover 
additional cost on the lighter material, 
weighing in some cases only a few 
hundred pounds per mile. Of late the 
irregularities have crystallized into two 
base prices, one, 2.75c., applying on 
hands and on hoops 1-in. ami wider and 
20 gage and heavier, the other, 3.50c., 
applying on lighter material. While 
this makes quite* a difference between 20 
and 21 gage, the mills are averse to 
tampering with established extras. A 
similar gap occurs between flats i-in, 
and t'V-in. respectively, the former being 
a bar and the latter a band. 

Nearly all the independent sheet mills 
have now withdrawn from the market, 
being sold up to April 1 or later. These 
mills did not wish to fill up unduly prior 
to an advance in prices, but were not 
a.s ready as on former occasions to make 
formal announcement of advances. In 
a few cu.ses mills have been quoting 
higher prices. It is Uiken practically 
for granted that prices will advance $3 
or $5 a Ion from the market level gen¬ 
erally prevailing of late, 2.50c. for blue 
annealed, 3.35c. for black and 4.36c. for 
galvanized. Some mills have been dis¬ 
posed to increa.se the spread between 
black and galvanized from Ic. to either 
1.10c. or 1.15c., on account of the high 
cost of zinc. 

('oal and (k)ke 

Market prices of Pittsburgh coal, 
Connellsville coal and Connellsville coke 
have declined .slightly in the past week. 
In coal the decline is less than would 
be expected from the decreasing demand 
of the past few weeks, a supporting 
influence being car shortage, for car 
supplies in the Pittsburgh district have 
averaged decidedly less in the past 30 
days than during December. Pittsburgh 
coal is now quotable at $2.76 for steam 
mine-run, $4.50 for nut and $4.26 to 
$5.00 for lump. Connellsville byproduct 
is quiet at about $3.50. 

Demand for coke for heating purposes 
has been decreasing, but is still of fair 
volume. All prices are down about 60c. 
in the week, at $6.50<^7 for heating, 
t7.60@i|6 for furnace and $6.25^18.76 
for foundry. 



530 


CHEMICAL AND METALLUBGICAL ENGINEEKING 


Vol. 28 , No, 7 



Current Prices in the New York Market 


. FOR CHEMICALS, OILS AND ALLIED PRODUCTS 

Although these prices are for the spol market in New York City, a special effort has been made to report the American 
manufacturer’s quotations whenever available. In many instances these are for material f.o.b. works or on a contract basis 
and these prices are so designated. Quotations on imported and resale stocks are reported when of sumcient importance 
to have a material effect on the market. Prices quoted in the.se columns apply to large quantities in original packages. 




General Chemicals 


Acetic anhydride, 85'’;., drums 

Ib 

$0 

36 - 

50 38 

Acetone, drums 

lb 


21 - 

211 

Add,acetic. 28'% bbl IOOlb 

3 

15 

3 40 

Acetic, 56%,. bbl IOOlb 

6 

25 


(llaoiai, 991%,. carbova. 100 lb 

12 

00 

12 50 

Hurie, orvstalB. bbl 

Ib 


Hi 

11} 

Boric, powder, bbl 

Ib. 


H - 

m 

Citric, kflffs 

lb 


49 

50 

Formic, 85%, ... 

lb 


15 

17 

Qallic, tech . . 

lb 

• 

45 - 

50 

Hydrochloric, 18° tanks, 100 lb 


')0 - 

1.00 

H 3 rdroftut)ric, 52"% carboys 

lb 


12 

.12) 

lACtie. 44%„ tech , light. 





bbl 

lb 


II - 

n; 

22^^ tech , light, bbl 

Ib 


05 - 

05) 

Muriatic. 20°. tanks. IOOlb 

I 

00 - 

1 10 

Nitric, 36", carboys . . 

Ib 


041- 

05 

Nitric, 42°. carboys 

II) 


06 > 

06} 

Oleum, 20* % tanks 

ton 

17 

00 - 

18 00 

Oialic, crvsinls, bbl 

Ib 


(2;- 

1 3 

Phosphoric, 50'', ciirboys 

Ib. 


08 - 

09 

PyrogsIIio, ri'mililifiH'd 

lb. 

1 

50 - 

1 60 

Biilpliune, 60 ', tuiik.ff 

ton 

•i 

00 - 

10*00 

Hiilphiinc, 60'', ilniiiiM 

Inn 

12 

00 - 

14 00 

Sulphuric. 66°. fiiiikH 

ton 

14 

50 - 

]'■ (10 

Sulphuric, 66 ’ driiiiiH . . 

ton 

I'l 

OU 

20 00 

Tannic, F S P , Idil 



65 - 

70 

Tnrmip, tenli . bid 



40 - 

.45 

Tartaric, im|) ervH . bbl 



30’- 

3| 

Tartaric, imi>. powd , I'bt 



31 - 

32 

Tartarin, domcwfic, bbl 




32 

Tungstic, per lb ol \Vi l 

Ib 

1 

no 

1 2(1 

Aloohnl, butyl, driniis 

gill 


18 

23 

Alcohol ethvl (( 'olotnic 





spirit), bbl 

gal 

4 

75 

4 95 

Alnobal, methyl (see Melliinir.l 





Alcohol, deiiafurud. 188 prodt 





No t 



38 - 

.40 

Alum, nmiootiia, hunp. liM 

Ib 


Of 

.0% 

P(ita.sh. Iiimj), bill 

Ib 


03 - 

.03’ 

Chrome, liiiup, piitiiNli. bid 

Ib 


05 

05} 

Aluminum sulphate, rooi . 





bags IOOlb 

1 

50 

1 65 

Iron free bags 

Ib 


()2i 


Aqua ammonia, 26ilruoi', 

Ib 


0(.; - 

.071 

Ammonia, anliydnuin, cvl 

11. 


3(1 - 

.303 

Ammonium rnrbonute, pn«<i 





onskH. impiirted 

Ib 


no* 

. in 

Amnionium carlini-Hte, pnwfl 





domestic, bill 

II) 


H 

14 

Ammonium iiiiratc. tech , 





casks 

1b 


10 

11 

Amyl acetate tech . drum.s 

KnI 

2 

811 

3 il) 

Arsoiiic, white, powd , bbl 

lb 


15; 

16 

Arsenic, red, powd , kegs 

Ib 


M 

13'. 

Hariurn carbonate, bbl , 

ton 

75 

no 

77 00 

Harium chloride, bbl 

Ion 

<)() 

no 

01) 00 

Barium dioiide, <initns 

Ib 


18 

18) 

Barium nitrate, easks 



08' 

.08} 

Barium sulphate, bbl . 

Ib 


04 

04} 

Blano file. dry. bbl., . 

Ib 


04 

04', 

Htano fur. pulp, bbl . 

ton 

4‘i 

00 

55 00 

Bleaching powder, f.o.h. wks , 





drums . IOOlb 

2 

00 

2 50 

Resale drums. 100 lb 

2 

50 

2 75 

Borax, bbl. 

lb 


053 

05’ 

Bromine, oases .,. 

th 


25 

27 

Calcium acelalr. bags 100 Ib 

3 

50 

3 M) 

Calciuni carbide, drums 

lb 


043 

04} 

Calcium^hlorule. fused. drum>i 

too 

22 00 

23 00 

Omn drums 

Ib. 


01'- 

01} 

Calcium phosphate, mono. 





bbl .. . 

lb 


06) 

07 

Camphor, eases 

Ih 


86 - 

88 

Oarhon litsiilphide, (tnims 

Ib 


07 - 

07} 

CarlHin tettacnloride. drumn 

Ib 


09)- 

10 

Chalk, preeip '^l<>lII<‘atic, 





light, bhi 

lb 


04} 

.04} 

Domestic, he'avv, bt*l, 

1i) 


(m- 

03} 

Importmi, light. i>bl 

11) 


041 - 

05 

Chlorine, liquid, cylinders 

Ib 


Oh - 

06) 

Chloroform, tcch .drums.. 

ib 


35 - 

38 

Cobalt oxide, bbl 

lb. 

2 

U) - 

2 25 

CopptTW. bulk, f 0 b wks,. . 

ton 

16 

30 

20 00 

Copper^rbnnste. bbl 

lb 


20 

20) 

Copper cyanide, drums 

Ib 


47 - 

50 

CoDperaulphatc, ervs , bbl , IOOlb 

6 

00 

6 25 

Cream of tartar, bbl 

Ih 


24 - 

25 

Dextrine, corn, hags 100 Ib 


2 -> 

3 50 

Epeom salt, dom., tech. 





bbl . IOOlb 

2 

10 

2.25 

Epsom salt, imp., tech. 





baia. IOOlb 

1 

in - 

1 23 

Epeom salt. U S.?., dom . 





bbl . IOOlb, 

2 

50 - 

2 75 

Btber, U.S.P., drums. 

lb. 


.IJ “ 

.15 

Ethyl ecetate. com., 85%. 





drains. 



.80 - 

.85 

Ethyl aeeute, pure (aeetie 





' ether, 98%to 100%).. 

Kl, 


.95 - 

1.00 


Formaldehyde, 4(K’r.bbl . lb. 

I'ullrrminrlh, f <1 b iiiint-B not ton 
I tllbiri earth -imp . powd . net t.iii 
Ftisi-! oil, R'f , (Iriinm Kitl 

Fiisol oil. criidf, drums c:»l 

(IiHubcr.H Niitl , wkN , bHRK . I no lb 


(tinubers salt, imp , liags 100 lb 

OlyciTMie, c p . drums extra 

lb 

(Ilycerine, dynamite, drums 

Ib 

I'lditie, reniiblimed ,,. 

lb 

Imn oKidc,red, casks ... 

Ib 

l/cad; 

White, basic oabonatc, dry. 
casks 

Ib 

Wluic, in oil, kogs . 

lb 

Red, dry. niisks _ 

Ib 

Red, Ml ijl], kegs 

Ib 

I,»‘!id aef’Iule, whlt«‘ crys . bbl 

Ib 

Le.-n! am nair, powd ,l>bi 

lb 

liimc-llvdriited, bbl m 

IT ton 

l.iiiie, I,iji)i|i, bbl 21 

3011) 

l.ilh.'irye, enmiii , caaks 

Ih 

1 It ltorilii>ni‘, bill 

Ib 

.MagiK'.Hiiiiii curb , feclj , bags 

Ib 

Mrfliiirinl, 95'',,. bbl 

gal 

Me(||.u)nl.')7‘,.bbl 

gal 

Nickel •<id(, double, bbl . 

Ib 

Nickel Halts, single, bbl. 

11) 

I’lmsireiie 

I'linspliorus. red, cases 

II) 

I’lmspliiitii.H, yellow, ciiseH 

lb 

l'olaH.»Unij birliroriKite, canks 

lb 

l’ut:iH.Hium> lirofiiide, grail , 
l.bi 

Ib 

I'ofaH.siiitii ciirlxm.afe,80'85*',, 
calcined, ea-sks 

11) 

I’ofiiHsmiii elilorafe, noiAd 

Ib 

I’olaHsiiiTii evanide, druiiiH 

lb 

i’ota,ssiuiii livdriixide foiuistie 

polanli) drums 100 lb 

PntllH,Hitim loillde, ciiHCH. 

II. 

l’'ifaMsium nitrali', bbl 

11. 

i’ulasHiiitii pe- iianr'.aiiat <. 
drums 

]l> 

l’olus.-uuin pruasiatc, red. 
Clinks 

lb 

Potassium pruHsmte, ycllou, 
ciiskn 

11) 

.'nalaiiiiiioniac, white, gran , 
rask.s, imjiorted 

Ib 

Salanimuiuiic, white, gran, 
1>!)1 , domestic . 

Ib 

(Irav.grari , casks. 

Ib 


SuUodit.libl . , iOOlb 

Suit Piikc (l)iilk) ... ttiii 

Soda nsh, liuht, 58% flat, 
hiiffH, rontrarf IOOlb 

Soda twii, liKht, hasla, 48'% 
hiucH, pontriipt, f o.b 
wkH IOOlb 

Soda ash, linht, 58^,'. flat. 

hnjiA, rrsiilc 100 lb 

Hotla iish, dcufli*. bRRS, con- 

trnrf, bnais 48% , IOOlb 
Soda nsh. (Iptirp, in buga, 

rpsHh- 10^ lb 

Sodn. cniiHfic, 76';^,, aolid, 
druina, f a.s. IOOlb 

Soda, rnustio. 76%,, solid, 

dniiiiH, pontriiot . 100 lb 

Soda. rauNiir, basis 60^:, 
wkK , rontraol 100 lb 

Stxla, ouuntio, ground an<i 
flak«>. cniitrHrtfl IOOlb 

Scxln, oHustio, gruuiid aiai 
flftki', rrsale lOOlli 

Smliiirii acftatp, works, bagB lb 
Sodium iucarboiiatp, bbl 100 lb 
SihJiiiiii bu'hroiimte, caakN ll> 
Sodiiitii biHulphHUr(nif<’r cake) Itm 
Saliuiiis bisulphite, pow<l,, 
rS.F.bbl . . lb 

Sodium phloratc, kegs . Ib 

StHliimi chloride long ton 

Sodniiii evamdp, cast's lb 

SiKiiiim fluoride, bbl Ib 

Sotiiuiti hyposulphiU', bbl Ib 
MtxJiuiiuntritc. casks lb 

HtMbutiiiwrovidc,powd .cases Hi. 
Sotlium phoepliHtc, dibasic, 
bbl. lb 

Rodtum prussiate, yrl drums lli 
SiKlium silicate (40°. drums) 100 lb 
Sodium silicate (60°, drums) 100 lb. 
Sodium sulphide, fused. 60* 

62^’I, drums. lb. 

Sodium sulphite, crys., bbl... Ib. 
Strontium nitrate, powd., bbl. Ib. 
Sulphur ohloride, yel drums. Ib. 

Sulphur, crude. ton 

Sulphurdinxide.UquId.ayl.,. Ib. 
Sulphur. Bour, bol.IW Ib. 


JO 151- JO. 161 

1 Sulphur,roll.bbl. . . IOOlb. 

$2 00 - 

$2.50 

16 00 - 17 00 

Talc—importjsl, bugs 

ton 

30 00 - 

40.00 

30 00 - 32 00 

Tale—domestic powd , bags 

ton 

18 00 - 

25 00 

3 55 - 4 05 

Tin bichloride, l>l)l 

lb 

.11- 

"1 

2 30 - 2 40 

Tin oxide, bbl 

lb 

.45 - 

.47 

1 20 - I 40 

Zinc rarbonati*. bags . 

lb 

14 - 

.14) 

1 (in - 1 25 

Zinc chloride, griirt, bbl .. . 

lb 

.06 - 

.07 

18)- 19 

Ziiin cvunicle, drums 

11) 

.38 - 

.40 

17 - 17* 

Zinc oxide, XX, bill 

lb. 

.071 • 

.08 

4 40 - 4 50 

Zinoeulpiiate, hbl l0(ilh 

2,75 - 

3.00 

12- .18 

Coal-Tar Products 



Alpha-naphtliol, crude, bb! . 

lb 

$0 80 - 

$0.85 

091- .10 

Alpha-nuphthol, ref , bbl 

lb 

1 05 - 

1 10 

12- .13} 

Alphn-naphtlivlaimne, libl 

lb 

27 - 

.30 

111- iij 

Aniliix' oil, drums 

Ib 

16).. 

. 17 

13 - 14) 

Aniline Hails, bbl 

lb 

24 - 

.25 

13 - 135 

Anlhriiecne, 80'',, drums 

lb 

75 - 

1 00 

23 - 24 

A n t h r a c e n e, 8(8 ,, imp , 




16 80 - 17 00 

drums, duty paid 

Ib. 

.65 - 

.70 

3 63 - 3 65 

Anthraquiiione, 25%, paste, 




09', 10 

drums 

Ib 

70 - 

.75 

06)- 07 

BeniaMehydd’ S P .cnrlioys 

lb. 

1.40 - 

l.4‘. 

08 - 08‘ 

BenEi'tie, pure, wider-wliite, 




1 23 1 25 

tanks aiui dnim.K 

gal. 

.30 - 

.35 

1 25 - i 27 

! Benxene, 90'’,, A drums 

gfd- 

,26 - 

.32 

10 - inj 

Densene. 90'’,, drums, r^’sale . 

gal 

. 32 - 

,34 

]i m 

Relixidine base, bi)l 

Ib 

.85 - 

.90 

6(1 - 75 

HcnEidiiie sulphate, 1)1)1 

III 

75 - 

80 

15 - 40 

Bcfixoic aeiil, 1' S J' , kegs 

Ib 

72 - 

.75 

3(1 - 35 

lienBoute (d soda, ISP. bbl 

Ib 

57 - 

.65 

09J- 10 

Renxvl chloride. 95-97",. ref , 





drums 

Ib 

25 - 

.27 

16 - 23 

Benrvl chloride, iccli . drums 

Ib 

,20 - 

.23 


liela-naplilliol. siilil , l)b|, . 

Ib 

55 - 

.60 

06 - 06} 

Ilelji-miplithol, tech , bbl 

111 

25 - 

.26 

07t- (18 

Refa-naphlhvlamuic. tech 

III 

1 00 - 

1.25 

47 - 80 

(’iirb.'iEol, bbl 

Ib 

.75 - 

.90 


(’resol, P S 1’ , drums 

lb 

.25 - 

.27 

7 25 - 7 50 

(Irtho-cresol, drum.s 

lb 

.24 - 

.26 

3 50 - 3 60 

Crcsvlic .-leid, 97‘-’,, resale, 




06)- 07 

driim.s 

gal. 

1.60 - 



95-97'% ilrums, res.-,!.- 


1 60 - 


.17)- 18 

Dichlorlieiizeiie, ilnims 

lb 

07 - 

.Oq 


I ItetliylniiiliiH’, firiims . 

II) 

.50 - 


.85 - 90 

l-bmt’fbylfiiiiliiic, drum.s 

11) 

.40 - 

.^1 


Uimlrobenzene, l)lil 

Ib 

20 - 

■ p 

38 - 39 

Dinitfoclorbiuizelie, bbl , 

lb 

.22 - 

.'3 


' DinitroimpliihHlene, bbl 

Ih 

.30 - 

.'2 

06)- 06} 

J3iiiitrf)phetiol, 1)1)1 

lb 

.35 - 

.'♦o 


Dinilrotoliifiie, li))l 

Ib 

,22 - 

.24 

08 .08} 

Dip oil, 25",', drums . 


.25 - 

.30 

08)- .08} 

Diphenvliumne, bbl . 

11) 

54 - 

.56 

1 20 - 1 40 

IT-acid.bbl 

Ih 

.75 - 

.80 

26 00 - 28 00 

Metii-phenvieiiediamine, bbl. 

lb 

95 - 

1.00 


Michlers ketone. l)bl , . 

ib 

3 0(1 - 

3.50 

l.hO- 1.67 

MonochlorlienEeiie, drums ,. 

lb. 

.08 - 

. 10 


Monoefhvlunilinc, drums 

Ib. 

95 - 

I.IO 


Naphthalene, crushed, bbl 

ib 

.051- 

.06 

I 20 - 1 30 

Naphthalene, fluki', bbl 

Ib 

.06 - 

.061 


Naphthiih’iie, balls, bbl 

Ib. 

.07 - 

.07} 

) 73 - 1 00 

Naphthiorinte of Bn<la, bbl 

11). 

.58 - 

.63 


Naphthiomc acid, crude, bbl. 

Ib. 

.60 - 

.63 

I 171- 1 20 

Nitroberizcne, ilrums 

lb. 

. 10 - 

.12 


Nitrf>*nRphtl»il«'iie, bbl. 

Ib. 

.30 - 

.35 

1 85 - 1.90 

Nitro-tuhiene, drums. 

Ib. 

.15 - 

. 17 


N.W acid, bbl. 

lb. 

1.15 - 

1.2(1 

3 45 - 3 70 

Ortho-aiTiidophenoI. kegs.. . 

Ib. 

2,30 - 

2 35 


Orthn-dichlorbcniene, drums 

lb. 

.17 - 

.20 

3 35 3.40 

Ort.b«>-nitrophenol. bbl 

lb. 

.90 - 

.92 


Drtho-nitrotoluerie. drums. 

lb. 

.10 - 

.12 

2 50 - 2 60 

Orthf>"toluidme, bbl.... 

'lb. 

.13 - 

.15 


Para-amidophenol, base, kegs 

Ib. 

1.15 - 

1.20 

3 80 - 3 90 

Para-ami<lophcnol. H(^l, kegs 

lb. 

1.20 - 

1.25 


Para-<lichliirbpn*enc, bbl 

lb. 

,17 - 

.20 

4 00 - 4 I! 

Paranitraniline, bhl 

lb. 

,7) - 

.75 

06)- 07} 

Para»nitrntolueiie. bbl , 

lb. 

.55 - 

.65 

1.75 - 1 85 ; 

Pars-phenvlencdiamine, bbl. 

lb. 

1.50 - 

1 55 

07}- 08 , 

Para-toiuiuine, libl. 

lb. 

.85 - 

.90 

6 00 - 7 00 1 

Phthalio anhydride, bbl ... 

lb. 

.35 - 

.38 


Phenol, n S.p , drums. . 

lb. 

.35 - 

.37 

04}- 04J 1 

Picric and. bbl. . ... ... 

lb. 

.20 - 

.22 

06)- 07 ! 

Pyridine, <lom., drums . 

gal. 

nominal 

12 on - 13.00’ 

Pyridine, imp , drums .. 

gal. 

3.00 - 

3.10 

20- .23 

Hesoreinol, tech , kegs. 

Vb. 

1.50 - 

1.55 

,09- 10 

Resorcinol, pure, kegs. 

ib. 

2.00 - 

2.10 

05- .0li 

Rnialt.bh] 

lb. 

.55 - 

.60 

08)- 09 

Salicylic acid, tech . bbl. 

Ih 

.40 - 

.42 

28- .30 

Salicylic acid, IbS P , bbl 

lb. 

.45 - 

.47 


Solvent naphtha, water- 




0)}- ,04 

while, drums. 

gal. 

.37 - 

.40 

I9 - 19} 

Crude, drums 


,22 - 

.24 

80 - 1 15 

Rulphanilio arid, crude, bbl... 

Th. 

.18 > 

,20 

2 00 - 2 25 

Tbiooarhanilide, kegs . 

Ib. 

.35 - 

.38 


Tohiidine, kegs .. 

Ib. 

1.20 - 

1.30 

04 “ .04) 

Tuluidine. mixed, kegs. 

lb. 

.30 - 

.35 

.031- 03j 

Toluene, tank oars. 


.35 - 

.37 

.09- .101 

Toluene, drunw. 

«*'' 

.40 - 

.43 

.041- .05 

XvBdines drums . 

lb. 

.40 - 

.41 

18.00 - 20.00 

XyleM, pure, drums.. 

i>i. 

.45 - 

.50 

.08 > .081 

Xyl«iiie4 9om.,drufns 

gnl. 

.40 - 

.42 

2.35- 5.15 

Xylene, eom., teaki. 

IM. 

.30 
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Naval Stores 

Roain B-D.bU.210 lb. tS 7S ' 

RnainE-I.bbI.200 lb. S 90 

KwinK-N.bbI.200 lb. 6 10 

Roain W.G.-W.W.,bbl.2801b. 7.75 

Wo^rnflin.bhl.280 lb. 6 25 

Turpenf me. spirits of, bbl.. ital. I 41 

Wood, steam dist., bbl. gal. 1.35 

Wood, drat (list., bbl.... khI. 1.25 
Pine tar pitch, bbl . . 200 lb 

Tar, kiln burned, bbl.500 lb. 

Retort tar, bbl, , ...5001b. ... 

Rofiin nil, hrst run, bbl. .. . gal. .43 

Ronin nil. second run, bbl.. .. gal. .47 

Rosin oil, tliinl run, bbl... gal. . 53 


Pine oil, steam Hist. 

gal. ... 

- .90 

Pine oil, pure, dpst. dial... 

gal. ... 

,85 

Pine tar oil. ref . 

Pine tar oil, crude, tanks 

gal. ... 

.46 

f.o b. Jacksonville, Fla... 

gal. ... 

....- 35 

pine tar oil, double ref , bbl , 

gal. 

.75 

Pine tar, ref., thin, bbl 

gal. 

....- .25 

Pinewutid creosote, ref, bb) 

gal. 

.52 


Vegetable Oils 


Ca*toroil,No 3.bbl ... . Ib 

Castor ml. AA, bbl. lb. 

Chinawood oil. bl)I. .lb 

Coconut oil. (Vylon, bbl... lb 

Coconut oil, Cochin, bbl... lb 

Com oil, crude, bbl. lb 

Cottonseed oil, crude {f.o.b. 

null), tanka .. Ib 

fiummor ycM'iw, bbl . ... Ib. 

Winter vellow. bbl, Ib 

I/inaccd oil, raw, car lots, bbl gal. 
Haw. tank cars (dom ) ga!. 

Hoilod, 5-bbl lotetdom.) gal, 

Olive oil, denatured, bbl . gal. 

Palm, Lacos, casks ... lb 

Palm kernel, bbl Ib 

Peanut oil, crude, tanks (niilll lb 
Peanut oil. refineil, hbl lb 

Rnpeseed oil, refined, bbl . gal. 

Uapesced oil, blown, bbl gal. 

Soya biMo (Manchurian), bbl. lb. 
Tank, f 0 h. Pacific coast lb 

Fish Oils 

Menhaden, light pressed, bbl gal 
WhitehleiK’heii, bill gal 

tilown.tibl gal 

Wbale No. I crude, tanks. 

Coast lb 



lb 

,091- 

• 9} 


lb 

.091- 

10 

D.b. 

lb 

.lll- 

■III 


Ib 

.09}- 

. 10 


Ib. 

.12}- 

121 


lb 

.13 - 

n 

>bl 

gal. 

.96 - 

97 


ga!. 

.92 - 

93 

) ’ 

gal, 

? 00 - 

1 02 


gal. 

I 00 - 

1 15 


lb 

06 - 

08} 


Ib 

00}- 

09 

iin 

lb 

I3i- 

13} 


lb 

16 - 

16} 


gal. 

.85 - 

66 


gal. 

.90 - 

.91 


Phosphate rook, f o.b. rnlnee. 

Kloridapebblc. 68>72^ih.... ton |3 50 - |4 00 

TenneMw. 78-80’^ ton 7 00 - 8 00 

Potassium muriate. . bag* ton 35 00 - 36.00 
Putajsium auiphatc, ba^ unit 1.00 _ 

Crude Rubber 

Para—l!priver fine lb. |0 331- |0 34 

llprivor coarse Ib. 27j- 26 

Upriver oaucho bull lb. ,29 - .291 

Plantation-First kfex crepe lb 351- 35| 

Hibhcd aniokcd sheets lb. . 35|- .35| 

Brown crepe, thm. , 

clean lb. 31 - .32 I 

Amber crepe No I , lb. .31 - .32 

Miscellaneous Materials 

Aabestoa, crude No I, 

fob., Quebec sh. ton $4S0 00 - J550. 00 
Aabestoe, slimgle, f o I), 

Quebec sh Ion 60 00 - 80 00 

Aabeslos, cement, f.o b . 

Quebec ab.ton 15 00 - 17 00 

liarytos. gni. white, fob 

milts, bbl ucttnn 16 00 - 20 00 

Baryti's. grd , off-color, 

f.o D. mills bulk . netton 13.00- 21.00 

Harytes, floated, f.o b 

St. Louis, bbl , netton 24.00 - 28 00 

n a r y I e B, crude f.o b 

inmes. hulk net ton 8 50 - 9 00 

I Casein, bbl. tcch lb. .11 - 12 

I C'hina clay (kaolin) crude. 


Ferro-urnnlum. 35-50^; of 
n. perIb of U . Ib. 
Ferrovanadium, 30-40‘’i, 
per Ib. of V . lb 


$0.f0« |0.fS 

(.00 •. 

3.50- 4.00 


Dye & Tanning Materials 


O’Vi-divi, bag.s 
h u«( 1C. fit ick.s 
I''ufliu', eliii'H, b.ags 
I.i>>7m,i,d. fit ick.s 
LogwiKiil. eliips, bitgfi 


ton 538 on $39 00 

(on U) f(0 - 35 00 

III 04 - 05 

ton 28 00 - 30 00 


rijlllH, nuKs. 11], J/, 

Suiiinr. leaves. Sicily, bagH.. . ton 65 00 


Sujii.'ic, griiuTid. bagH. . 

Sunme. domestic, baga.. 
Tapioca flour, bags. 


ton 55 00 - 60 00 
ton 35 00 - 
lb .031- .05 


lb 


06 

_ 


06) 

Ib 


05 

- 


05) 

ton 

35 

00 

- 

50 

00 

'lb 


15 



16 

Ib 


50 

- 


60 

Ib 

1 

75 


) 

80 

>1)11 

4f) 

01) 

- 

42 

00 

tnli 

50 

00 

- 

55 

00 

Ion 

14 

00 

- 

15 

00 

Ib 


03 

- 


l)5i 

ll> 


05 

- 


05) 

lb. 


06 

- 


07 

lb 


83 



84 

Ib 


83 

- 


86 

Ib 


80 



81 

lb 


81 

- 


82 

ton 

2 

00 


2 

50 

ton 

2 

50 


5 

00 


extracts 

Archil, cone , bbl. lb. 

t’beHinut, 25';. tumun, tanks lb 

l)ivi-divi, 25'’: tannin, bbl Iti, 

Fm -c. cryptftls. l)h! Ib 

FuHtic.litpjid. 42‘‘.l>bl lb. 

(»smhier,h<j ,25*’; tannin,bbl. lb 

Hcmafiiieeryfl ,bbl. . lb 

Hrmh-ck, 25'’; tannin.bbl lb. 

Ilypcniie, solid, drums .lb 

Hypi niic, luiuid, 51°. bbl_ lb 

Logwood, ervB,. bbl ... .lb. 

Logwood, liq . 51^, bbl. lb. 

Quebracho, solid, 65"; tannin, 

bbl.lb. 

Sumac, dom , SI®, bbl. . lb. 


loll 17 00 - 
ton 2 00 - 


Waxes 


Bayberry.bbl lb. 

Bttruwiu, refined, dark, bags lb 
Beeswax, refined, light, bags., lb 
Beeswax, pure white, c^R. lb. 
Cniulellila. bags lb 

Carriaubii. No l.bags Ib 

No 2, Nor'li Country, bags Ib. 
No 3, North Country, bags llj 
Japan, CMCB jb 

Montan, crude, bags.. lb. 

Parnfline, crude, match, 105- 

..lb. 

Crude, scale 124-126 m.p., 

,, hogs lb. 

Hcf., 118-120 m.p,, bags lb. 
Hef, 125m p .bags . , Ib, 

nsf. I28-I30ni p .bags . . lb 
Hid , 1 3 3-13 5 ni p , bags lb. 
Hef, 1 35-137 rii p , bags Ib 
Oi.ejyjcarid. sglepresswl, bags Ib. 
^uble prill'd, bags. . lb. 

Triplepres.si'd, bags lb. 

Fertilizers 

Ammonium sulphate, bulk, 

f.o.b. Works.100 Ib. 

F.a.s.doublsbttgB. 100 lb. 

Blood, dnod, hulk. unit 

w2,u*‘ 50,ground., ton 

f,^*®rap.dom.,dried, wka.. unit 

Nitrate of Boda.bagi.100 Ib. 

iPwi*, f.o.b. 

C^teato.unit 


j fob Ga. netton 7 00 - 9 00 

I Washed, fob (ia netton fl 00 - 9 00 

J’owil .fob Ga net ton (3 OO - 20 00 

Oiidcfob Va netton 8 00 - 12 00 

Ground, fob Va,, netton 13 00 - 20 00 

Imp , liuiip, bulk. netton 15 00 - 20 00 

[ Iiiip.powd .netton 45 00 - 50 00 

Feldspar. No. I pottery. ..long ton 6 00 - 7 00 

1 No.2p()ttcry .. . lotiiitnii 5 00 - 5 50 

No. I soap . lung ton 7 00 - 7 50 

No. I Canadian, f ob 

mill . long ton 25.00 - 27 00 

Graphitr, Cevliin, lump, first 

(pialitv, bbl lb , 06 - . 06 

Cevlon, chip. 1)1)1 ib ()5 - 05. 

High grade ani'irphoim 
crod*' ton 35 00 - 50 00 

Gum arable, umber, sorts, 

bags lb .15- 16 

Gum trairacanth, Horts, bags Ib 50- 60 

No l.l)ag.s Ib I 75 - ) 80 

Kieselgulir, f o b (^iil ton 40 00 - 42 00 

F()I)NY toll 50 00 - 55 00 

Magncfiite, emde. f o b C':ii Ion 14 00 - 15 00 

FurniceHtoiie. imp. eusk.s lb 03 - l)5j 

Dorn . lump, bbl II- 05 - 05j 

1 )om , groiiml, bill Ib. .06 - 07 

.Shellac, orange tine, liags lb 83 - 84 

(>riinge .supertine, bagfi lb 83 - 86 

A C garnet, bags lb 80 - 81 

T N .bags lb 81 - 82 

Silic.i, glass sand, f o b liid ton 2 00 - 2 50 

Silica.sand hhiHt, f,(I It liid tun 2 50 5 00 

Silica, amorphous, 250-nicsh, 

fob 111 loll 17 00 - 17 50 

Silica, bldg s.ind.fol) Jhi ton 2 00 - 2 75 

SoapHfone, coarse, fob Vt . 

bags ton 7 00 - 8 00 

Talc, 200 mesh, f o li, Vt . 

bags ton 6 50 - 9 00 

Talc, 200 mesh. fob. Gu . 

bags loll 7.00 — 9 00 

Talc, 200 mesh, fob. Los 

Angeles, bags. ton 16.OU- 20.00 

Refractories 

Bauxite brick, 56% AljOj, f o b. 

Pittsburgh ton 145-5(1 

Cbruine brick, f o h. Eastern ship¬ 
ping pointu . ton 5(^52 

Chrome cement, 40-50% CraOj. ton 23-27 

40-45% Crjftj, sacks, fob. 

Koatern shippiti.'’, points.. ton 23. OC 

Fireclay brick, Ist quality, 9 -id. 

shape®, bo.b Ky wks. 1,000 40-46 

2nd quality, 9-iu. shapes, f o b. 

wks. 1.000 3fr-4l 

Magnesite brick, 9-in. straight 

(f.o.b. wks) ton 65-68 

9-in. arches, wedgeaand kevs. ton 80-85 

Scraps and splits ton 85 

Silica brick, 9-in. Biies, f.o b. 

Chicago district 1.000 48-50 

Silica brick, 9'iii. sises. f o.b. 

Birmingham district 1.000 48-50 

Fo.b Mt Union. Pa , 1,000 42-44 

Siliooo carbide refract, brick, 9>in. 1,000 1,100.00 

Ferro-Alloys 

Fermtitanium, 15-18%' 

f o b. Niagara Falls. 

NY. tun (200.00 -$225.00 

Feiroehromium, per lb. of 

Cr.6-^^C lb. .Hi .IM 

4-6% C... . lb. .12 - .13 

Ferromanganese, 7^-82% 

Mo, Atlantic scabd. 

diitypald.. . gr-too 105.00 - 107 50 

^egcleuan, 19-21% Mn.. gr. too 35.00 - 37.00 

FeiTomolybdenum, 50-60% 

Mo.porlb Mo .... Ib. 1.90- 2.1$ 

FerroeilieoOi l(F15%.fr.toti 38.00 - 40.00 

5(7%. gr.ioii 80.00 - 85.00 

75%.r-toa 150.00 - 160.00 


Ores and Semi-finished Products 

Bauxite, dom. orushed. * 

driiKl, f.o b. shipping 

Points.ton $6,50-18.7!- 

Chrome ore Culif. cunccii- 

irates, 50'';, mm C'r*Qi (on 22 00 - 23.00 

Cif AtlanticHcnlxnird ton |6 50 - 19 00 

Coke, fdrv .fob ovims ton 9 25 - 9! 50 

roke. funmee, f (. b ovi-ns tfin 8 00 - 8 50 

Fluorspar, guncl. fob 

mines, N.-^ Mexico (on 17.50-. 

Fluorspar. No 2 I.ump — 

Ky. 4 III mines . ton 2$ 00 - 

riiiienite, 52% TiQ.; ,1b .01*-' .01* 

Manganese ore, 50"; Mii, * 

cif Atlnnticspaport unit ■33-.,.,,,,, 

Manganese ore, chcniicul 

(MnOi) ton 75,00 - 80.00 

Molvbdeniti’. 85'',, Wo.^’j, 

perlb Mo.s,. N Y lb .65- .70 

Monasitc, per unit of TiiOj, 

r 1 f. Atl, 8CR()i)rt lb. .06- .08 

Pyrites. Hpan , fiiieB, c i f. 

Atl Hcapoi^ . unit .11*- .12 

Pyrites. Span . furnace siic, 

cif Atl seutiort . unit .11*- .12 

Pyrites, (lorn lines, fob 

mines, Gn unit .12 

Hutile, 95';, TiOi Ib. .12-. 

TiingHten, .scheelite, 60'’,, 

W(>s and over, per unit 

„ WO, unit 8.00- 8.50 

Tungsten, wolframite. BO*';. 

WOj and over, per unil 

W’Oj unit 7,50- 8,00 

Uraniiiiii ore (earnotite) pi‘r 

'bufUjOg . lb. 3.50- 3.75 

Uroniom oxide, 96%, jvir Ib, 

IxOg Ib 2.25- 2 50 

V'anadiurn pentoxide. 99"; Ib 12 00 - 14.00 

\'anndiiini ore, per Ib VjOj, lb, 1.00-. 

Zircon, wusbeil, iron free, 

f o.b Pablo, Fla Ib 041- .13 

Non-Ferrous Materials 


Copper,eh'elrolvdc 
Muimnuiii, 9eio99'' 

Aiidmony, wlmlesule, Cliinefie and 
.Iiipiinc.se 

Nickel, virgin metal . . 

Nickel, ingot and slioi . 

j .Monel nirdil, hlioi and blocks . 

■ Monel inetiil, irigotK . 

j Motii’l incdil.slieet bars . 

Tin, 5-1 on lots. Sdaits . ... 

i l.eiid. New \'ork, niiof 

I.eml. !•; Si I .DUIH, Hpot .. . . 

Zinc. Spot, New York 
Zme. spot, F St l.ouis 

OTHER METALS 


(on 

IS.00 


Ib 

oil- 

■oil 

unit 

.33 


ton 

75.00 - 

80.00 

lb 

.65 - 

.70 

lb. 

.06 - 

.06 

unit 

.IIH 

.12 

unit 

"H 

.12 

unit 

lb. 

.12 
.12 -. 


unil 

8.00 - 

8.50 

unit 

7,50 - 

6.00 

lb. 

3.50 - 

3.75 

Ib 

2.25 - 

2 50 

Ib 

12 00 - 

>4.00 

lb. 

1.00 -.. 


lb 

04i- 

.13 


Conts per Lb. 
15 00 

23 00 

7.15-7.50 
25 00 27.00 
29 00 
32 00 
38 00 
45 00 
4(L50 
8 00 

8 Oa 8.125 
7 25-7.30 
6,85-7.05 


- 8 00 

Silver (ei)mmerciul) 

o|, 

$0 64 

Gmlmmin 

lb 

1 15 

- 9 00 

Binniiith ( 500 lb lots). . 

. Ib. 

2 55 

f’nball 

Ib. 

3 006ii3.25 

- 9 00 

Magnesium, ingots, 99%.. 

lb 

I.OOfinI 05 

I’lntinuni 

ox 

ll4.U0fhi||6 00 

- 20.00 

Indiiim 

, . Ol. 

250 00((it275.00 

Palludiiim 

OB 

65 00(ff) 70.00 


Mercury. 

.75Ib. 

71 50 


FINIRIIED METAL PHODIICTfl 

Warehouse Price 


ton 

ton 

50-52 

23-27 

Gopper sbeets, hot rolled .... 
Cupper bottoms . 

Cents per Lb. 
... . 20.75 

30.75 

. 20.50 


23.00 


. 19.50 




. 17.00 

1.000 

40-46 


. 21.10 

1,000 

3^41 

Low brans rods . 

. 22.00 

.. .. 24.25 




29.00 ' 

ton 

ton 

65-68 

60-85 

.'‘’PUinleaBCopper iulimg . ... 
•SeAiiilesii high brass tuliing.. . 

25,25 

. 23.50 


are the dealan’ 


II.30^11.50 
II 25(^11.50 
9 25^ 9.50 


OLD METALS -The following i 
purchasing prices in ci-nts per pound 
Chipper, heavy and crucible 

Cop{)er, heavy and wire . 

CopiMT. light and bottoms . 

I/en(i, heavy. 

I.PRil, tea . 

Brass, heavy . 

Brass. light. . 

No I yellowbrassturnings.... 

Zinc. 


Structural Material 

The following hose prices per 100 Ib. are for 
structural shapn 3 in. by * in. and larger, and plates 
* in. and heavier, from jobbers’ waruiouses la the 
cities named: 

New York ChlosM 

fltraotural sbaps. (3.29 $3.14 

Hoft steel bars. 3,19 3.04 

Boftsteel bar shapes. 3.19 3.04 

Softst^banda. 3.29 3.19 

Pktes, i to 1 in. tbidt. 3.29 • 3.14 
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Construction and 
Operation 

Alabama 

Ta!,I,AI'Ki;A 'I’hr I’ulludt'KiL ri|)i i'-f'. 

itiamifnrtun ‘1 of rimf-iron iilpc, will iti.il.i 

rxIftiHians Jim? Inijauvi-nuTilH In its ritimiln 

for IruiciiHf In CHjiacKt !■: " 

Millnmn is jilunt siipcj'lnlomlmii 

(’ai-Kha 'I’lir <)'Ni“h!h lilnn' Wnik"' 
Kurt loi. Alii . inis pliiiH in imokitss |i.i iii.’ 
runstmctinn uf :i tu'w plant tillin' \irlnn\ 
of i’alna foi tiir iniiniifmtui'i' nf li\<li 
Ilrnc, wlUi (ii'paritncnl for tin- piudmiiDii 
of a»ti loulliii'al lirm It will consisi ..f lo 
kilns anil nnnplrto opcratltiK facillio'^ ami 
laimr-siivin^', nuiclilm-i'\' for ;ui ,'iriiui.ii |.in 
fim-tiori of I.non,OIK) hh] The majmilv m) 
the niuipimiit iaIII 1h- oI«'c-trirJill.\ oiaialMl 
'I’im iii'w wuiks is (‘stimiitril ton.,si ,‘|;;,(H).iiimi 
T ill* SrliJiflrr I'.’iij;Im-crlnK'& Kqiilianriii )’o, 
-81S Sniallnian St , i'lUslatrKli. i'a . i- j>ii- 
paiitiK plans 'I’lir ri.mpaijy has 
ri'im'M'ii its Kciuaal onici-H from Ihimlnr, 
liati) to till' pirsriit )il»inl at Mui'K.i John 

11 Adams la pi i-Miion | 

Annjs'i'on 'I’hi-lml«-jH'ndfHt Soil I’lpri'i;, 
l''|•»OltI.\• I'oriiiMl ttitii a I'lipltal of .'‘;T'),auo, 
to lliMniirai'tiit'o ojist-lrnn pipr, lias .iiqulrnl 
tlw liK'iii plant of tin- AJfix l''oiindi\ <, 
!imi will ii|uialr ,il Diis locallon IaPo- 
siotiK ami Kniaovonmnts titv plann.'d In llu 
pn-Hoiit ^\M»ik-, U i: ('iirr i.s s.n. la' \ 
and H 'P Houso, (.pnonil manam'i 

Arkansas 

t;KjU(VVII,l I. II n Ural is Oi'yaiii/lip; .1 
oomiiaiu to coti.sl I not Hthi opol.itc a Im.il 
|ilanl |oi tin iinimifailiin' of litno piudmi-. 
Work uill hr jilai'i'd itmlor wa\ at an r.iil\ 
ihitr 

Aiikappi rnpv 'n,,, Arkadolplua .Millinjt 
I'o is tihiiininp I'oi tho cna-tlon of a nnm- 
imr of III'W hulldm^s at Its iilant I'oi i|m 
produi'tloii of piolasHi'H ami aililiali d pioil- 
iioIh W N \danis i^ ^cmoal maiiipii 

Arizona 

l>om,[,AS 'I'lir I’alumot A Aii/auia Miiiinp 
(’u., (‘alunii't Mil h , has tirrHn>:i'd nn appto- 
pi'hition of $r>iKi.(K)ii for extrusions ami 
initu'ov rnirnf.s In its sriu'ltiiiF l>lanl at Ixnip 
his, Inrluilin^t (hi; Infdallatioii of a nrw 
rl'llNliIJiK, saiMMliMH and oisotrratinj; plmt 
It Is exptTlfd to l•onl^m‘nl•«■ roust t m I ion 
tit an ojirJv dalr ami complrto th*' Inst.illa¬ 
tion in Ihr fall 

California 




1’\SaPKNA-—' riir Alt fonrH'tr Wofk.s, 3fi4 
'•Miiili Fair Otiks Avr, has plans under 
v\a\ for tlic orcM.’tion of a J-HtfifA' addition 
t>i Its ormonl cnmpo.sition jdarit. ft. 

\v losi'> -'Dll* J’aclflc this A: Kloclrir Co.. 

1 r, Slitter SI. San Framisio. will Install 
a n-'W artJfh'ial K-as'Ki'm'i'alJn« jilatil on 
loia! sitr (•HtiTiialod to eosi approximately 
;vi(ni,n(ni 

Colorado 

1 ii'’\vi''K-'J'lir .Midwe.st lirdiunp Co, l'■i^»t 
Vatiomil Itjink I'dilK , will lommriue the 
iinniriiiatr rreetiori of a third unit at its 
i.:;o;ollm-i'eflnlnK plant in thr Salt Creek 
lli'ld, (o meiease Ihr rapaiitv to abfiut 
Inn,(Hot j;al jirr dji\' 

Connecticut 

IIah'ii'uhp 'I'he Harfl'oid Uubhri Works, 
a siii.sidiaiy of the Fnltrd Stati’’ ItuldMM' 
I'nip, Is platinitiu for the ieluiildinp'' of the 
lioiiioti of it.s plant, destroyed l)v hie. I''eb 
: 'I'he hulk of Ihr lo.ss was eonflned to the 

m.irhitiei \ 

Georgia 

('t'nAii’i’ou N—'rhe 'r J Kier Co . I .a< ii'an|te, 
'.a , opri.'iliiif; a loeal lion fouiulis, is |)lan- 
iiiim Im|- ilie immediate l•sl.lhlis)lmenl of a 
if'vs plant ;il Crdatlown It Is pi'(>j)o.s('d 
I'l (otilimie Die piesriil plant at laUlrance 

Idaho 

Ci,i'\N,‘- Fiautt - 'rii* Ainriiean Miami; & 

I XA rldpoiriil Co l.s iiei'f••( (i||n pi.ills I’oi the 
maiallaiion of a new inilliiii; jihuit at its 
local iaopritos Cliailrs Allaiii is pjesideni 

Illinois 

t'lio’AOo 'I’he ColdsniKh Jtioilieis Smelt- 
iiiK ^ Krtliihij; Co, kSll 'I’lnoop Svi* . has 
< oiiani-nceil the en-etion of il.s proposeil new 
plant additions, to eoiisisl oI a l-stor\ .s|tiie- 
loit, TixFi.') ft., at 'I'iiioop \\e and aStli 
.“SI , to lie Used foi' tlm pi odiiction of copper 
sulphate, and a similar 1-.story huildini; yl 
Alla tml fiUtli St.s , to 1)* et|Uipped as ji 
simltum plant. I’lie expansion will eo.st 
ahoiii IfL’Cii.lHlf), liH'liidinM mmhinei.N' 

liKAMTK I'lTY -'rtie lllilou SlaVell^;: Ki'Mtl- 
mi; Co Is (ompli’lltiK plan.s foi the eonstriie- 
imn of a new 1-story addition, iDxT.a ft , to 
cost aliout Jla.IMKI ,J \<] liwin is .see- 
1rtalV 

CnioAiio —'I'lu' Fake View Frick I’o,. liTaH 
Inmy I'ark Fl\d. has pureli.ased prtipi'rty 
ai living I’ark Flvd. and California Ave., 
ti*110x1.1-0 ft-, for a, <-on.sldeiation of j'F'i.OOO, 
to he used for an adilltion to its phant. 


Kentucky 

Rowli.ng fJiUfiEN—The Central ProdudnB 
& Udlninp t'o. haw acquired properly in 
■Warren and Allen CounlieH, and lias pre¬ 
liminary phins under eonfllderation for the 
ereeliori of a new oll-roflnlnK plant. 

Maiiion —The Flir Four Fluorspar & Ore 
Co . HOI Fannerw’ Rank BldK, IMtlsburgh, 
I^u.. i.s iierfei'lliiK plan.H for the erection 
of a new minim; and nilllInK plant on wlte 
near .Marion, comprlsinK a nutnher of l-.story 
buildlriK.'-, esltmaled to eo.st close to 
JlUti.fiOi), ineludinp maehinert, W. J Strass- 
burKor js jiresidenl 

Louisiana 

.N'Afoi.Ko.sviM.K--'rhe local rolltiery of the 
Oukliyv Sin;ai *'o. lui.s been acquired by new 
int(M'e.'<t.s. hi'Jided by (leoffrey Harton and 
C. C I’erey. A eoinpatiy will be orpjinlzed 
to operati' the plant, and a mintbei of 
extension,s and ImprovciTientw made 

Maryland 

JtM/riMonw— Tlio Prudential Oil Corp., 
Fairfield, has tiled plans for the eiaxtion 
of tin aiidilioii to its local oil .sloruRC and 
dlstributlni; pl.Tiit, <l[)xl20 ft, estimated to 
cost JlOlhiMKi Four .wleel tanks will be 
installed. 

Massachusetts 

MAi,t»KN — The Malden & .Melrose (las 
Liitlil Co will soon <-onmieiice tlie erection 
of ;in addition to its arlifleia! gas plant 
to <loid)le the pre.sent ctipuclly. Tlie retorts 
will be (lesiutieil for automatic coal-feoding 
The expjinsioii i.s estimated to I'ost clo.se 
to ?lliil,*|iiii, imhullnt; equipment, 

Srni.N'uriiau)—'i'lp' Springfield * las Fig’ht 
t'o, has lerit.ative plans under considei ation 
foi tlie I<'l>uilditiK of the porlh.ni of its 
.'irtifhial cas jilant, de.stroyod hy fire, caused 
by an cMdosiori, b’l h 1 with loss estimated 
In exeis'-i of j:!iK),fl*)0. including eqiiipimmt. 
It Is .said tluit new plant will he estabhslted 
in atiollu'i location 

Michigan 

MAM.STIgru —• Tile Manislique ! !j ass Sc 
Pronze Co. ieeeriLl.\' e.slabli.slied to nianu- 
factuii' ;i line of bru.ss and litonze iii'oducLs, 
is iiirangmg for tlie inirnediale erection of 
a new J-stoi'\ addilioti 

]l{o\ .Mot .MTAIN - Tlie l-’urd Motor Co,, 
Hlghlaml J’/irk, is planning for the election 
of a large ebermeal phint in this vicinity, 
to hi' u.sed in connection with its iron ore 
and hlast-fiii mice propeities M is e.sti- 
m.ated to eo.st In exee.ss of ?7r>il,IMKi, with 
niac)imer.\ 

Jackson-- 1)1 I) Uobin,won. HiS South 
Jackson S* . is taking bids Ihvougli Areiii- 
tecl H Ciaf, I'luunbej' of Coinmerei' IMdg , 
for tile erection of a 2-.story and hasement 
chcnileal laboratory on We.st Main St . 
CitlxT-') ft,, estimated to I'OHt $.'>11.IKK) 

W'niTh I'lUKoN — Tin- Kdd.i I’jiper Co., 
Tbree Ui\ers. Mich, will ubamion plans 
temporJiilt\ for tin' proposed extiuisions and 
impnnement.s at it.s local milks, used for 
<‘arton prodiKtion. c.stimated to cost close 
to J-tfMI.KOn. The plant will he utilized for 
ntlier purposes, and a new l-wtor.\ building 
erectec). 


VJI.I.K 'I'lie W’estlnglmuse Flrettli 
Si .Mfg. Co. I'iast I’Htsbmgh, I’a. ami Fir-.i 
Xiiliomd Funk Fldg , San I'Yanei.sco tius 
Hwaided a eontiact to the ilalpli .MeFerun 
Co, Hear,St Fldg , for the erection of the 
rtr.st unit of a m w plant at (Irei'H and HL’ml 
bts , Fnieryvllle, to be 1- jmd 2-.storv. estj. 
muted to i-o.st close lo J200,(Ki*l, with equip¬ 
ment It will lie opei.ated by tlie Wi'stliig- 
hmiHc Illg-h Voltage Insulator *'o. a suh- 
.sIiHhj'.n organizdl, ami used exebisivrl.v foi 
porcelain In.suialor marnifuctlire i'our oil- 
burning kilns will be installed and this 
bal(er.\ will ultimately be Increased to IJ 
sue)' kllti.s Califortiia I’lays will he utilized 
for the nmniifaetuie Uav 1’ .laekson 
formerl> located at the Kawl I’Utshuiah 
works, will he general manager at the plant 

Ili NTi.NU'tMN IlKACM -The I’ueme Casolme 
I o is pjurmlng for the tn.Htnllatlon of ti 
large giiKollne-ahsorptlon plant <in local site 
estimated U) cost close to lUbl.OOii. H-aid- 
d'birters oMlie eompanj me at lai.'- Angele.s 
3\ J» Power is pieshletd and geiieial man¬ 
ager K. T Mlbheoek Will be in charge 
of lonstruetlon 

(a*s Anuklkw- 'I'he Amerieuii A gat Co. 
Sun Idego, operating a local plant foi tlie 
inamifucture of gelathi from seaweed, ha.s 
been granted permission by the Itoard of 
Jiurbor Commissinooners to construct and 
operate a .similar plant on wite selected at 
f-JNh Harbor. Sun i’lMro. It Is estimateil 
to cost close to 1200 .( 11 ) 0 . with machinery. 

exj)erlmenr)il plant at Glendale, 
t ftUf.. will b+i removi'd to the new location. 
Dr. (.. y. Fujtow l8 preDldent, 


<''MCAiio—The Nortliwe.slei 11 l-’uundry Co.. 
*ii‘.2 ^Vest Uuosevelt Jld . has awarded a 
eontiai't (o William h' Snlumon Sc Co., 
i::. Went Jackson Flvd, for the rebuilding 
of a l-,story foundry nt its plant, r>lixl 26 ft . 
X Lcntiy partly destioyed b\ fire The eorn- 
panv luanufuetureB grey iron I'asting.';. 

< 'iiii’AUo —The Chicago Extr uded Metals 
*'(i, lecently otganlzed. has coiiiinenced tlu* 
I otixtriietion of a now planl on ,VI(li Ave. 
m;ir IHih HI. (Mcero. for the mumifaeture 
of liijuss produot.s II is estimated to cost 
in exces.s of $20*1.(b)(l. with inacliin<‘r.\ 

Indiana 

Wausaw— The Interstate I’uhlic Seta ice 
<’o . lioaril of 'I’nide IJldg., Indianapolis, 
h.i.s plans in pi’eparallnn for the installation 
of a new filtration plant at Center I.rfike, 
WmsHW, for Hie local water sy.‘!tem, esti¬ 
mated to cost 175.000. 

Fort 'Waynb —The Dudlo Mfg, Co.. Wall 
.Ht . manufjicturer of ijeetrli' wire products, 
IS siiUl to be planning for the Imrni’diate 
icbuilding of the portion of its enameling 
depHrlmenl. destroyed by fire, Jan, 29, 
with h>s8 approxlniHllng tlO.OOO. 

SHBbBYVibLfcr— Fire, Jan 30. destroyed the 
hx’al plant of the Kennialy Car Fluor & 
Hag Co., manufacturer of paper products, 
with loss estimated at $ 200 , 000 , including 
machinery, A temporary plant will be 
establlHbed pending the rebuilding of the 
works. The company maintains a branch 
Ht Groensburg. Ind. Fred W. Kennedy U 
president. 


Minnesota 

llinaiNo—The Oliver Iron Mining <’o., 
Duluth. iH perfecting plans for the con¬ 
struction of a new crushing and scia-ening 
plant. R9xl0.5 ft., at its Hull Kust mining 
proijerties, estimated to cost close to 
1100,00(1 h', R Mott is general supej'lu- 

tendent 

Mississippi 

Ori.ri’OH'r -'I'he Gulf Cou.st Refining C'o. 
will take bids at once for tlie In.stallatlon 
of additional equipment at its crude oil 
w(»rks. in eonnectlon with proposed exten¬ 
sions. e.stlmuted to ro.«*t about $.15,000. 

New Hampshire 

NnwiNGToN —Fire, Jan. 23, destroyed tha 
chemical biboratory at the local plant of 
the Atlantic Dyestuff Co,, Ames Bldg.. Bos¬ 
ton. Mh.ss,, with loss csllmateil at $25,000, 
It 1 h planned to rebuild. 

New Jersey 

Euzahkth— -The Htanwood Rubber *'o.. 
Newark Ave., operating a local plant for 
the manufacture of automobile tires, recently 
reorganized, will install additional machin¬ 
ery for the manufacture of cord tires. The 
works have been Idle for about a year and 
were acquired from the receiver. S. P. 
Woodard has been elected president of the 
,new company and Charles K. Cooper assist¬ 
ant treasurer. C. 0. Corey Is superintend¬ 
ent 
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Klizabhth—T he Standard OH Co. of Ntw 
Jersey, 26 Broadway, New York, has plans 
under way for the erection of an addition 
to Its local Bayway refinery, li!{>x2(Hi ft, 
to be used as a paraffin plant. It la 
malod to coat close to $500,000, InchuliiiK 
machinery. 

Nrwakk --K. Kaufnumn & Oo., 160 Muria\ 
St. manufacturers of loatlier pooda, ;iir 
tiikinp bids on a penoral contiacl for tin- 
erection of ;t Jl-story addition, 65x100 It , 
to co.st about $35,000, ‘Winiani E. Eehnimi 
738 iiroud St., Is architect. 

Nixon (New Brunswick)—Fire, Jan 26, 
dcHtroyetl the I’Hporization dej)sivtment at 
the plant of the Nixon Nitration Co. wiuili 
has been used for -some lime past foi tie- 
pianluction of eelluloid products. Ati chU- 
iniife of lo.s.s lues not been made ft is 
planin d to rebuild. 

New York 

SVHAtT.sR— rians are l>elnp jierfocied foi 
tlu' oi'Kanization of u now company to in- 
known as the Syra-Cord Kubbec Co,, to 
take over and ojn'rate the local plant of tin- 
SvraciiRe Rubber Oo. The now company 
will be. eapltalized at $1,000,000, and pui- 
po.ses to make exten.sions and Improvcnienl.'-^ 
In the exiHtinp works. JToductlon will In 
devoted to cord tires ami kindred rubh'-i 
prodmts. 

\Vatkk Vai.t.RT -Tlie Water Valley Vonn- 
dr\‘ t'o li.’iH tentative plains under eonsid 
enilion for the rebuildltip of Its foun(lt.\, 
destinyed by fire, Jan. 25. 

North Carolina 

Srm:svu,i,K 1’he <’, H, Turner irouiidrv 
'■«)., hie,. rt'Cently orRanlzed with a enpital 
of $100.000. will eoiniiienee the imme<hal<- 
■M-i ction of a new l-.slory foundry, 75x135 ft , 
for the inaiuifncturo of Iron ca.'itinp.'?. )l 
w-il! Ik; equipped for an Initial d.aily {irodiu- 
fion of about C tons, C H. Turner is pres¬ 
ident, and D. C. Ritchie, secrettiry and 
tre:is-urer. 


Ohio 

Zanrbvii.t.k- The Columbia Chcniieal In- 
vi.sjon of the IMttsburgh t’late (Jln.s.s Co , 
k Bldp.. Pittsburgh, Pa., is taking bi<l.‘; 
on ; pcneral contract for the fTci.lion of its 
piiii-srd new plant at White Cutta»;e, 
lie., I Z iiie.sville, e.sllrnated to cost about 
t!,5011,000, Incliidinp machinery A total 
ni' r ii-ven 1 - and L'-story buildiiiKs will !>'■ 
(onstructed J*'. A. .Jones, Monumental 
lildy , Zane-ivllle, Is engineer and local nian- 

:iK' 1 

\KKON —Jdans are bciriK completed foi 
tJii- < on.-.-!ruction of a municipal plant for 
if;c pi<nlnclion of alum for use ut the <■it^ 
v\.itci wnrk.s, estimated to cost about $1.5.000 
W I' I’ct'-is, city service diroetor. Is in 


Pennsylvania 

\\ ITK VIaV>:n—'D ie I’ccrleas IViwdcr Co 
lias uistmctlon under way on new plant 
butidinc.s and p!an.‘< to have the stnictures 
t'adv for tlu‘ e<piipm<‘nt at an early dale 

Ci.K.NSini.)—The Gulf HeflnlnK Co.. I'TOk 
Amn-'c, PlttHhufKfi, has pktn.s nearliiR <oni- 
pli-tion for the erection of n 2-stor.t' oil 
stoiriK'’ and di.strliuitlnK pbint at Gli-n.side. 
'•'Climated to co.st $50,000. 

^ t'ltRiciiiTos- —The PItlsbuiTli l’lat(‘ (Ilas^ 
‘'o. I’’i l(-k Rlilj;, Pittsburgh, has actiulred 
tile foundry ami shop.s of Yo.sl Brothers, 
on .site adjoining its (Telghton work.s. known 
a.s til - Xo 1 Plant, t(» be used for propo.s«'d 
cxten^iori.-^ 

Tennessee 

<'h \TTA.N(K)aA—-The 'renm's.see Fiirnituri' 
' "'p IS planning for the erection of a new 
building for enameling and por<elaln work, 
m ' ontici-tiofi with other plant addition.--' 
about $165,000, 


Texas 


Tkxa.s City— The Texas Sugar Refining 
' 0 has plans in progress for the ereetion 
of a new local refinery, eslinmted to cost 
111 exces.s of $100,000, including muchinerv. 
h I.'" purposed to have the mill ready for 
set vie- rarly in the fall. 


.\RTlirii-Tl,e CJulf Ttefliiliii,' Cii. hii» 
'oriimeni-ed tiie construction of a new oil 
*bcal site, to I'omprise a catalylle 
'b.-^iiliatlon unit of 32 stills and auxiliary 
*'<iuipnient, re-run nlnnt and other struc- 
,7m.''''' '■'"timated to cost In excess of $250.- 
"'10. Complete. 


^oAKPM—'rhe Texas Hide & Heather Co 
’“f. "brk in progress on extensions and 
mpiovt-menu in fts tannery for extensive 
. production. ' Plans are also 

iL, erection of an addl- 

u hV 1 .^® leather department, for 

uni’lV^ equlnment to be Installed 

^ifi soon be arranged 


Virginia 

Roanokk—T he Roanoke Tire & Rubber 
Co. is perfecting plans for the erection of 
a new 3-story plant for the munu^uture 
of cord tlr,*H for automobile service und 
other rul^ber products. Charles H Kleffer 
H ii'-sNtapl .'lecrettu'y and general manag«*r 

Washinirton 

Oi.vMi’U - The W«'st Coast T’ulp K Caper 
''o. recently oi-gan!ited as a subsidlai'y of 
tile llawlc) J’ulp & Ibipt-r Co.. Orcgoji Ctly^ 
I'rc, i.H perfecting pbin.s and will soou com- 
iioflce the erei-lioti of ii m-w local mill, to 
loiisl.st of a paper mamifnclurtng plant, 
'<ulj>hide mill and auxiliary .structures, esti 
m.'iled to eosl in exeos.'j of $.5iia,iii'o, with 
niachinet y 

West Virginia 

<’i.,\KKSiu'HU - The Tdberiy Glass Co., niiin- 
ul’aeUirer of window gln.s.N, is planning for 
I\tciision.s in its planl. iiieluding tin- ic- 
naidellng of the present plant fiom liand 
to nuichiiu- operated. Coiistdi-ruhle addi¬ 
tional machinery will be installi'd, Hugh 
Smith, an ofi'icial of the (Wim]tany. i-' in 
cliurge of jmi-eha.ses. 


Industrial 

Developments 

-Tiie Grass h'lbcr I'ulp & I’aji-'i 
I/<;e.-<burg. l-'la,, lia.s cumim-iu cd 

<U(cr.i(lons at ll.s la'w pulp mi!!, rc<cml\ 

I omph't<'d, and expect', to bei^ln liie prodiie- 
lioii of paper In tin- otlic-i plant d<-purt 
iiieiits at an early dale. 'Pin- jibiid willMn- 
devoted to the manufaelure df papei I'lom 
saw gia.'<s 

I’aper mills in tlie Mieiilgan district me 
.ulvam-ing production and adding to tlieli 
working forces. 

'rhe Anierleun Writing J’aper Co., Hol- 
voke, Mass., is maintaining regular opera- 
fion.s at Its dlffcr<‘n( mills in iiii.s .sei-tion. 
giving cmploynieitt to norma! working 
I’ta-fc.s, 

(Il.AHS—'fhe Raker lirothets Gla.s.s Co.. 
Okmulgee. Okla., manufarlurer of window 
gla.sa, ban resumed onoratioiis at lbs plant 
at Sopulpa, i)kla., nnJ will develop capacltx 
laoductlon. The Okmulgt-o works lias been 
I losed and the .skilled employee.s have 
moved to the Saptilpa plant. Ucpalr.s and 
improvementH will be made to the ma- 
I'blnery at liic Idle plant during the coming 
woek.s, and it is planned to reopen laic 
III the spring. It is expected to resume 
production fit the Augu.sta. Kan., faitovj 
• It an early date, following u .sliut-ilown for 
Home lime past 

The Millville BoHie Works, .Millville, N. J , 
has resumed service at one of It.s large 
glass lank.s recently closed down through 
falluro of the furnace. Broduction wMl be 
.idvanced at t)ie plant. 

Glass plants in western I’enn.syivania aie 
running full, giving' erriploymeni to n-gmlar 
working foroe.s, Nigdit slilfls have been 
•scheduled at a number of the factcirie.s 

lA'.ATiiiMi —The Atnerleun Ride & I/<atiicr 
Co. New 'V'ork, N, Y.. ha.s advanced pro¬ 
duction at Us diffi-rent tanneries, and l.s 
now running at <'lohc to normal. It i.s said 
that heavy ineoming orders Insuie full ca¬ 
pacity for some Ui'te to come, 

Glazed kid plarU.s ut Caimlen. N. .1 . rind 
Wilmington, Del. are operating at a jire- 
war basis, giving employment to regular 
working forces It Is expected that In¬ 
creasing ordi-r.s now being received will ad- 
vaiun production to niaxlinum at an cmly 
date at the majority tif the tanneries, 

Burk RrolherB, ft23 North 3rd St,. Bhlla- 
delphla, T’u,, nianufactiinus of glazed kid, 
are operating' th«-ir tannery a1 aboul 75 
per rent of normal. An early ira-rense is 
cxiieeted 

V, F. W Filoon Co., Brockton, Ma.s.s , 
manufacturer of sole leutlier. is running 
full In all deparimentfl. Maximum output 
is being developt-d in the welting division. 

Gensemer A Salem, operating two tan¬ 
neries at Pine Grove.. I’a., ar<- malnlalnlrig 
full produetion at both pianls, giving em- 
pioynierit to i-fegular working forces. No 
eontra<-t tanning D being handled at the 
pieaent time. 

CkraMIc — The Rurlon-Townsend Co.. 
SJanesvlUe. 0.. manufacturer of brick, is 
planning for an early Increase in produc¬ 
tion ana has oxtQBsions and improvements 
In urogresB for thle purpose. The advance 
will average from 26 to 36 per cent. H. C. 
Burton, one of the heads of the company, Is 
also planning for the construction of a new 
plant In this vldnlty. 


f'otterles in Ea.st IJverpool. O,. report 
inoraaslng business ami the majority of the 
general ware phuit.s are now runnlng on a 
full basis, with full working forces. 

Bi'Ick-mnnuf»c(uring plants in Gvorgin 
are operating at full eapueitv and expect 
to maintain thJ.s .seiiedole for an indefinite 
period. , 

Tlie Nlloak I’oitcij Co, Benton, Ark., 
nmnufaclurcr of mt ntul noveltv wure, i.s 
maintaining full oii- ialiuius jil it.s plant utv.l 
plaii.s for tlie early ei<Tti<m of « number 
of new kllii.s for ineiea.sed manufacture. 
The working force will he enliirgeil, 

llrii'k plants at i'lillndelphia, i'a., equipped 
witii nieclmiiu-al diyliig sv.si.-tn.s. are main¬ 
taining eap.icHy pii.ducth.n. wltti full work¬ 
ing force.v .Vboul J,5 pei i-eiil of the loeal 
plant,s. arranged fur sen.snnal operalUm only, 
are elosed duw n 

Tin- lie.st Briik Co. Kvansvllle Ind., 
is I'unning nl foil capaeily and will uuvln- 
latn tills schedule for an indefinite period, 
'Du- company i.eently ri-eeiveil an order 
for rdMl,( 1 ( 1(1 face hriek for tiie new works 
of the Ford Motor Co,, at Cliicago, 111, 

IKO.V AND Sti.;ki -Till' Betlileliem Steel 
Corp. i.s ariaiigiiig fcir the eiulv Idowlng III 
of (inolher bln.sl furnace at lls Steclton, Pa., 
works ItepBlrs ate iji progreH,s at furnace 
V. at tho irilllf-, atid 11 is expeetcil to have 
this unit ready for .seivleo at an early dale 
other (icp.'irtniciits of tl»> works will uIbo 
ailvanei- operations at an oatly date, 

'Die Thi'opji hla.st furnace at Earlston, 
near Bedford, J‘ii . has eomjiieled relinlng 
and tdher lepairs, and plans are under 
way to Mow in at an early date The 
coniiiany's coke ovens in the Broad 'Top 
•s.'cllon will also he plaei-d on liic aetlve 
list 111 the .same tunc 

'rUe Sio.s.S'.Shcfrield Stet-1 Cij,, Birming¬ 
ham. Ala, will contlinie tiie employment of 
foiivict lahor at it.s milts a.s a tesulf of a 
hill .signeil liv Governor Brandon, deferring 
any ciiiingc in tic- ptes<'ni <-onvict leaslnff 
sy.stem uiilil Man It. Tlie plant In 

continuing production -u full eapneity, 

'Die Harrow Spring Co. Kalamazoo. 
Mith , Is mainliilidiig proiluetlon al It.s two 
lolling milts ;ind cleetric funun-e, giving 
«niplo.vmeni to a regular working force. 
Tla^ local plant will bo Included In the 
M-cent merg.-r of the Steel Ai Tulie Go of 
.\merh‘H. (diU-tigo, Ill,, and tin* Youngstown 
SlK-r-t AC- 'I’ubi' ('o.. Young,stown. G 
'Die Retidltig Iron (’o.. Heading, Pa . haa 
(ilaeed its universal mill on fltli St. In opora- 
tlon, after ii .simt-down since hmt Novem¬ 
ber. The mill will give employment to 
about 100 men on .single turn. 

In tlie Sharon. I'u,, dtstrlel, the Carnegie 
Steel Co bus all dt-parlinents of its mllis 
running full with tim exception of the by- 
liroduct enko oveiiH, which liave been idle 
for about 21 nioiilhs The Arm'rlean Sheot 
ic Tin Plate Co, is op<‘rutlng at full ca- 
pfieity at it.s licit mills, while the Amerlean 
Steel & Wire Co has a .sehedulo of approxl- 
nifllely 75 p<t cent of capacity. The Sharon 
Steel Hoop Co !h In nctlv'c service at all 
of Its local flniHlilng inill.n, with the Youngx- 
town, (). plant running at normal capacity. 
Six of 14 bla.st furnaces nn- on the active 
list, 3 of those being those of the Carnegie 
Compmiy, 2 tlie Sheiiango Furnace Co. and 

I of the Reliance Coke & Furnace Co., at 
Sliarjiavlllo. 

The Witlu-rhee. Slu-rman <'o,, New York, 
has poslpom-d tin- blowing in of its blast 
furnace at I'ort Heni\f N Y., scheduled 
for Feb, 1. owing (o coke shortage. It Is 
exjierted to apply the torch bt'fore the close 
of the month if eok<- now In transit Is 
reeidved at tin- plant 'i'he plant 1ms betm 
idle for about 12 months, during which tinie 

II number of impnno-nients ami exlenulons 
have been madi- Tie- furnace operate# 
on magnetic ore and ha# a rated production 
of 250 tons of pig iron per day, A new 
blast furnace is now In couise of construc¬ 
tion at tlie jiluiit, to have an output of 500 
tons per day; tld,-i unit Is si-heduled for 
blowing In during April. 

Tiie Carnegl(' Steel (.7o has active con¬ 
struction under wav on nn addition to it# 
byproduct plant at Glalrton, I’n. The pres¬ 
ent plant, Hold to lx- the largest of Us kind 
in the world, consists of 640 ovens, arrangod 
in to batti-ries of 64 each The extenBlon 
win provide, for 366 new byproduct coke 
oven.s, a benzol motor fuel recAivcry plant 
and u byprodueta plant. 

Miscrllanbouh The Kansas City Mal¬ 
leable (’’nstlngH ('o . Kansas City, Mo., has 
re8Umc(.l production at Its plant after a 
shut-down of more than 18 months. The 
Dayton Mallenble Iron Co., Dayton, O., is 
Interestwl in the <'ompany. 

Graphite mine# In the vicinity of Burnet. 
Tex., ar? now producing at th<‘ rate of 
about 16,600 tons of ore per day. 

Rubber mllle at Akron, 0.. are operating 
on a baats of 85 per emt of capacity, includ¬ 
ing tires and other rubber products. 
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New Companies 

Tiia Chloride rRODucTi, Inc., cine of 
tht‘ Corponttlon Trust Co. of America, du 
I'ont WHmington, Df-l., rent ctMinta- 

tive. has been Incorporatwl under [)elHw.'iie 
laws with tapllal of |1,000.00<I. to manu¬ 
facture sodium, potash, maEJUNlinn ami 
ufnllatcd products. 

The Htbhlitic Foundry & Mko <’o, 
Auburn, Ind., hus been Incorporated witii a 
capital of to manuiucture Hp'clnl 

motols. metal castings, etc. The iticurpo- 
lators are J. A, Uomlel, u. .1 Schweltzei 
end A. Ti. Kuhlman, all of Auhuin 

Thk Frank Shinn (^o.. Inu. Phtladcl- 
phlu. I'll , Is lu'inif (ifijMnue'l iiiul' r xtsie 
laws to innnufaclure iialnl.s, vat ni.slu .s 
colors, etc Appllcutlon a Htale <tiarlei 
will be made on Feb. 19. Tiie coinparu f- 
represented by John Ifl. Gon.seiuer, Ciozcr 
Bldjf., Philadelphia, 

Thk SANor UivKit OIL Co., ABhlanil. Ky., 
h«H been Im-oipnrated with a cupilnl of 
$100 ,(H)0 to manufacture petroleum prinl- 
u<-tH Tin- ini’orpoijiturs are llari\ 1. <’lui- 
borne and It J». PavlR, AKlilami ’'I'le Ia-.1 
noted repri'sentH the company. 

Vi.M'KNT Co . Jni' , 400 No^th M!< lil«aii 
Ave,, (‘hica^o, Ill,, has bciai iru’orporali d 
with a (fipitiil of $‘jr»,000, to maiiufa. lUK 
ch'unlnR fluid,s. compoumls, etc 'l'ln- incui 
porutoiH are John A. Vincent, •’haiincej 
lllair ami l.conartl M Prince 

TlfK STANDAUD SMKI.TINU & ItKI l.NINO '’o 
Jil9 Jer-Mcy Ave, ,!erHcy City, N .) , lia.s illi'il 
notice of oi-Kaiiizallori to operate a iiMt,il 
,snn‘Ulng ami lellnlriK woik.s, ll.ury M 
I’ohan, 1!1 Fa^'l illnd St., iliiyotim . N J , 
lieiiils the eonipany 

Thk Stark Ci,akk Ma.s.sillon o,’lia-- 
been Ineoi porated with a capital of 
to mamifMclufe Klass products The ineoi- 
poi-ator.s .lie Jolin A. Vimerit, ch.iumiy 
ford, botli of M.issdlon. 

t'HAiU-KH S Wool) Ai Co., blast tlraiiK'', 
N. J,, cate oI the New Jei.sey Uepl.^lra 1 ion 
Ai 'rrust I'o , .'.JIi .Main St, ]’,)a.sl iJi,inj;i, 
I'ept e.septal ive, lias bi'cn Ineorpoi aP'd with 
a capital of Jllia.mMl to rruinufa* tin e a,sl)e«-,- 
to.s prodmlH The Im-orporators are t’li.iile.s 
(). (ley< r and as.snclatGK. 

Thh Nkwman Koiin Pai’RR t o. .\ewaik, 
N. J, hti.s been irn'orporuted willi a capital 
of $ll)U,U(J0, to manufacturo napej priiduel-s 
The Ineorpoi nlors are Alberl Newman, 
laon A. and Sylvan H, (’ohn, 7!Hi Ihuad 
St , Newark The last noted icpreHeni,s tlie 
company 

Tub Hktwk Cort , New Yotk. N. Y, 
care of J L lireebcn, SO liroad SI.. New 
York, la prcsenlalivi'. has been Incotpuialej 
with a capital of $100,000, to manufacture 
cliemirala ami cliemlcul byprodmtH, dyi- 
Nlufls, »‘te Tlie Incoruorator.s arc J If 
llutoiuan and S 1) Cowl. 

Tiiic Pkak Sta'i'k Oil (k)., Jcffer.son (’’Ity, 
Mo., has been Ineoiporatt'd umler stale Iiiw.m 
to mamifacture petroleum products. The 
InoorporatoiM arc It H. Muzzy, H (’ Welble 
and Cl. W. FAilaml, all of Jefferami City. 

Thk Mki.linukr Tirk & Kudrkh t’o. care 
of the Coriiorntion Trust Co. of America, 
du Pont 111(1^', WllminKton. Del , rcpie.senta- 
live, has been iiu'oi'por'atcd under Delaware 
laws with capital of $600,000. to manufuf- 
ture tires and otlier rubber Kuf*‘D. 

Tub HoLMEsmiRd f'oNcuKTK Co., Phila- 
dtdphln, T'a., has been lnrr>rporntt'd with a 
capital of $30,000, to manufacture cement 
and concrete prorlucts. If. F. Zlmiuerman. 
7660 Frankford Ave . Is treasurer and rep- 
rcRcnlatlve, 

Thk Cumhbrland Pardon Co . Churle.s- 
ton, W. Va . has been Incorporated undi'r 
Rtatc laws to nuinufactirre carbon products 
The Incorporators arc Roswell 'r Hapwood. 
0»H>rco K Thomas and Oticur Nelson, all of 
Charle.ston. 

The Frazier Drain Tile Co . Phiffton. 
Ind. has been Incorporated with a capital 
of $71).000, to manufacture clay Hie. blocks 
and kindred prorlrnhs The mcorporalor.H 
aro Luther M Frazier and \V Hobart 
Frazier, both of UluiYton 

Tub NKWurHoH I.imk Muo Co. New¬ 
burgh. N V , i-ure of J V McKee. M f'hniu- 
bera fll . New York N. Y. repi e.^entatlve, 
ha.s •b>‘cn iru orpoi aid witli a capital of 
$20,000, to maniifacluce Mine luoduet.v 'Plu* 
Incmporaloi.s aie W C Maitln. M <h>i- 
cliolT ami .\ l,e»liemati, Newbuirrh 

'I’hr .Mount Vkunon l.KATiiFti <'o . Ise 
Philmlclpiila, Pa. ha.s been ineoi jmrated 
with a r-apitn! of $JO.OOO. to niimifactme 
ItMther products Har\a>v Freeman. 2131 
North IDih St. Phliadolphla i.s fu'a.suror 
and representative. 

Thk Asniutv Stkki. I^HonrcTs Co,. Indian- 
HpojlR Ind.. has been Incorporated with a 
capital of $100,000, to maiuifHctupe steel 
.'^ pt'Ciftltles. The Incorporator a arc Joiry A. 


(iallivan, Edward £. Asbury and Everett A. 
Mar4’y, all of Indianapolis. 

The Master Oasounb Cori* , Oklahoma 
City. Okln., has been incorporHt<-d with a 
capital of $250,000, to operate a posolinc 
extraction plant, mamifaiture leflncd oils, 
etc, The Inc'orporalor.H are perijfimin H. 
.Mii.son, (I If Kendrick and .1, E t'lowder, 
all of Oklahoma City. 

M I/OOH & Co., 409 Oijden SI , Jersey 
t'lty, N. J.. have filed notice of orgsriizatlon 
to manufacture grlnd.Hloncs and other abra¬ 
sive products, llcrman Loos heads tho 
I'ompany. 

Thk Oknkhek I-'kijisrar <’o Itorhester. 
-N V. <'arc of William Atrn,■strong, I’owers 
Itldg, Poelnster, rejircs^-nlaliv lias been 
im m porated wltli a r apltal of $100 000, to 
'>perate a feldspar mill for commercial pro- 
diiefitin The IncotporalorK are S U Parry, 
W ('. j-’rederlck.s and <l F Worth, Roches- 

tei 

Thk Cj.kaho.mtk Proi>i:uts Co, Bo.ston, 
Mass, rare of iJdmund S. IhdlitiKH, Kquit- 
able Hldg,. Wilmington, Del, tipresentative. 
ha.s been incorporated under Delaware laws 
wiUi t apHal of $],00fi,(i(ifi, t'l luaniifactufe 
H.vritlietie rul)l)(^ pnalutts, e(( 'J'he incor* 
P'lialois are Charle-, j'etef'-, Loui.s and 
Max. IJjown, Do.slori 

Thk Maho.m City Hrk-k 'I’li.t; (k)., 
Mason t’lty, Iowa, i .ire of the Corporation 
'I'rO'-t Co of America, du Pont Building. 
Wilmington, Del, repre-'entative. has been 
irieoi paiated under la-laware with 

‘apital of $3,000,000, to maiiufaelure brlek, 
till' ami klndr<“d burned ilay pioducis 
/riiK FANiiANtio Mn.L.s, Inc Milllmrn. 
N J . lias iieeii Incorporated witli a capital 
of $125.UOR. to mariiifact 111 ( pape' and 
lilnder hoaid pi'odinls Tlie ineorporalors 
au“ .M C Durr. l•Yank C 'rinlieearid Ccorge 
J lh-istl(T, Millbuni Tin last noicil tep- 
lesrads the comjiariv 

'PlIU T'HTMO.S ClIKMii'Al, ! .MtoKAI'Ol'.IES, 

IN''. Peiisaeolu,, Fla , lias lieen iiieorporatcd 
with a. enplla.l of $15.000 to riianuf:u-Uire 
chemie.ils ami elu'mieal Inpiodiiets W J 
.\la< liitire Is pre.sideiit . ami W A Pourtle.s, 
seeiad.iry and tie.i.surer. holli of Pcn.sacolu. 

J'Hi': LKIOIIToN- ClIl'MKNVI, Co, Colcln'Stor 

(l►elaware County), N. Y. »are of A. G. 
Patter.sufi, Walton, N Y rcpr<HeiitaUvo. 
ha.s been incor-poraled with a «apital of 
$150,110(1, to manufaeturo wood ah-ohol and 
kindled product.s. The ine^uporators ai'c 
I’ Ix'lghton, K D Wiiitc :ind E. N Cary. 

Thk Commonwealth Mica c,,. oare of 
Ihe Colonial Chart«r Co, Ford Building, 
A\ llniington, Del. representative ha.H been 
ineorpoi ah'd under Delaware laws, with 
I apital of $1,000,000, to manufruturi mica 

pi oiluels 


Capital Increases, etc. 


Thk Miuiriam Pakkr Co . 
ha.s filed ncitiec of iiur.-n.si. 
$20,000 to $101,000. 


I'hociiii la. N T., 
in capital from 


Thk Ccnnbittc-cit Oil Oi , Wali'rbury, 
i OT1I1 , lias art'i,riK'ai for an Int rcaHf In (lan- 
lliil froni Jlso.mio lo fSbO.OOO for exoan- 

Sion 


The Fkazkr Paint Co. 247.5 Hubbard 
.St, IS'iioit. Mich. ba.a flh'd notice of In- 
eieime In I'npital from $100,000 lo $250,000 
Thk Paiterhon Class Mku Co. Cameron. 
U Vii. has nrrfinged for an Inorea.'^e in 
cupitul from $50,000 to $1.50.000 for nro- 
pus**(l expansion. 


1 UK Nkw York Coiair A Chemical Co., 
U (.old St,. New York, with plant at Belle¬ 
ville. N J . has filed notice of inerea.se In 
••apital from $100,000 to $.350,000. 


Thk Sikmon IlARn Rurkkr Corp Bridge¬ 
port. Conn . ha.s lllcd notwa of change of 
name to the Sikmon Co, 


Thk Transylvania Ta.nninu Co, Bre- 
yanl. N C. has arr.aiiged fep an lncrea.se 
In e.apital from $2.5,000 te $1.0(10,(100 for 
propi>.H4'»l expansion. 


The Nation m., 
Evan.sv ille. Iml.. 
from $200,000 to 


IlKl.I RIrH PoTTKRIKfl Co . 
has ineiea.sed its capital 
$250.1)1111 


‘>klu, is dispu.slim of a prefe rred atr 
issue of $2..500,00(1 ,1 portion of the pi 

ce. ds to be u.sed foi expansion Cliarles 
Peters Is preslthml 


I'jfK West HaVKN Ri Ujikr Co West 
Haven, (’onn. \vhl« h reeejulv took over 
the haul plant uf Krlley Tire A- Rubbei Cn 
is perfecting plana for reorganization, with 
InereiLsed capitalization, 


Tub Uniteo States Glass Co.. South 
9th and Binghnm St.s., Pittsburgh. Pa.. Ih 
arranging for the sale of a stock Issue of 
$1,000,000. the pnicaods to be used for gen¬ 
eral operations, expansion, etc. Brnst Nickel 
is secretary. 


The Cunchfield Portland Cement Co., 
Richmond, Vs., has arranged for an Increase 
kn ca^ftal from to $3*600,690 for 

general expansion. 

The American Corruoated Paper Prod- 
UCTTS CoRP., 221 West 26th St,, New York, 
N. Y., has filed notice of Increase in capital 
from $300,000 to $500,000 for expansion. 

Tub Inland White Lead Co., 741 Bos¬ 
ton Ave,, Chicago, HI., manufacturer of 
paints, etc., ha.s filed notice of increase in 
capital from $40,000 to $150,000. 

Thh Shafker Oil & Rkkininq Co.. 208 
South La Salle St , Chiragn, III., Is dispos¬ 
ing of a note Is.sue of $594,000, a portion 
of the proceed.^ U) be used for extensions. 

The Midland Paper Co.. 322 West Wash¬ 
ington St , (Jhicago, HI., has filed notice of 
increase In capital from $100,00(1 to $200,000. 

Tub New Nhjukro Sugar Co., 129 Front 
St., New Ymk. N. Y, operating sugar refin¬ 
eries, lias fill'd notin' of Increase in capital 
from $1,500 hOO lo $5,000,000 for expansion. 

The Guodalb CIu., Kalamazoo, Mich., has 
arranged f«>i a cliaiige of nanu; to the 
D. R C h'outidry Co 

The Huwi’intKy.s Oil Co.. Mexia, Tex,, 
operating oil rellneru's, lias filed notice of 
increase in eupital to $15,000,000 for gen¬ 
eral expan.sioii 

The F 10 Bkkd Glass Co. S60 Maple 
St.. Hocliesli'r, N V., manufacturer of hol- 
lowan j)iii(lu(ts, has jirranged for an In- 
creas'- in miiital fnun $200,000 to $7.50.000 
for expansion. 


Coming Meelinjis 
and Events 


American A-shociation of Knoinkkrh will 
hold Its annual eonvmtion in Norfolk. Va , 
May 7 to 9 

American Ckkamic S<vcietv i.s holding its 
annual meeting in Pittsburgh, Pa., Feb. 12 
to 17, 1923. 

American Chemical Societt will hold lU 
spring meeting April 3 to 7. 1928. at New 
Haven, Conn. 

American Electrochemical Society will 
hold ItH spring meeting May 3. 4 and 6. 
1923, at the Commodore Hotel, New York. 

Amkuk’an Foundhymkn’h A.hhociation 
will hold a meetine in Cleveland. 0.. April 
28 to iMny 4. 

American Inhtitlttb of Mining and 
META i^LUhoicAL ENGINEERS wlll hold Its an¬ 
nual meeting In Now Y'ork City during the 
week of Feb. 19. 1923. 


American Lkathf.k Chemists Associa¬ 
tion will liold Its lw(!ntlcth annunl con¬ 
vention at the Gie«’nbriei. White Sulphur 
apring.s, W, Va.. June 7, 8 and 9. 

Amkrican Sociktt for Testing Ma¬ 
terials will hold Its twenty-sixth annual 
meeting ot the Chalfonte-Haddon Hal) 
Hotel Atlantic City, beginning Monday, 
June 25, 1923, and ending either Friday or 
Saturday of that week. 


win hold its second gtui 
Rome. Italy, March 19-26, 


1928. 


RON AND Steel Institute (London) will 
hold ILs annual meeting May 10 and 11 at 
the House of the Institution of c’lvil Engi- 
neer.s, London. S W. 1. 


Natio.nal Forkign Trade Coijn(’ 1L has 
postponed its annual conference from April 
25. 20 and 27. to May 2. 3 and 4. it will be 
held In Now Orleans, La. 

Now Jersey Chemical Socibtt holds • 
meeting at Stetters Restaurant. 842 Broad 
St., Newark, N. J., thf second Monday of 
every month. 


headquarters In Chicago, will hold its sprlni 
Cincinnati. April 18, 19 an] 
20, 1923. Tho major subject wlll be "Man¬ 
agement Problems of the Smaller Plants." 
K •"PhSTBiEs Exposition will bs 

held In Crund Central Palace, New York 
City during the week of April 9, 1929. by 
the Inliriiatlonal Exposition Co. 

meetings arc scheduled 
to be held in Rumtord Hall, Chemists’ Club. 
East Usl St, New York City; March 9— 
Ameilcan Lhsmlcal Sra.-iety, Nichols Medal. 
Man-h 23—Secioty of (’’iiemlcal Industry, 
regular meeling. April 2(i—Soclely of 
Chemionl Industry (In charge). American 
Electrochemical Society, xSociftf de Chirale 
Incluatnolle. American Chemical Society, 
nieetlng May 4—American Chemical 
Society, regular meeting May 11—SociOtO 
de Lhimie induflirlHlle (In charge), Ameri¬ 
ca ( hemlcal Society, American Electro¬ 
chemical Society. Society of Chemical In- 
duRtry, joint meeting. May 18—Society of 
Chemical Industry, regular meeting. June 
8—American Chemical Society, regular 
meeting. 
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Number 8 


The Chauffeur 
Aspires 

A GOOD reputation achieved Uirough laboriouf< effort 
and sheer merit has always been the envy of the 
near-worthy and the goal of the covetous. Those who 
are on the fringe of importance or greatness or dis¬ 
tinction or respectability like to persuade themselves 
that they are, in point of fact, quite within the fold. 
.And HO it happens that periodical assaults are made on 
the, citadel of engineering by variou.s crafts and trades, 

< ()nsciou.s of the good name and reputation of the engi¬ 
neer and seeking as a trophy the use of the word “engi¬ 
neer” in describing their vocations. The plumber would 
he a sanitary engineer, the fireman a fuel engineer, the 
tailor a sartorial engineer, the barber a tonsorial engi¬ 
neer, and so on with the butcher, the baker and candle¬ 
stick maker. 

And now comes the chauffeur. A recent item in New 
A ork papers records the organization of chauffeurs into 
the Society of Professionai Automotive Engineers. 
There is a slight distinction in the name from that 
of the well-recognized Society of Automotive Engineers, 
which is one of the great national engineering bodies. 
But undoubtedly the distinction, though slight, is sig¬ 
nificant in the mind.s of the chauffeurs. They, be it 
known, are professional automotive engineers while the 
others, forsooth, are doubtless only amateurs. Our new 
aspirants for engineering recognition probably look 
up( ,1 themselves as very practical men, while such 
theorists as produced the Liberty motor or who now 
design modern automotive mechani.sm are mere acad¬ 
emicians. But there is a further distinction. We 
learn from the news item that “There is a great dif¬ 
ference between an automobile driver and an automotive 
engineer.” So there is; but not the one the reader has 
in mind. We learn further from the president that: 
"Our organization is composed of professional opi r- 
ators of automobiles in private employment. It aims 
to place the profession on a higher plane and to protect 
its members from increasing laws levied on operation of 
automobiles.” We quote from the interview without 
editing. And we learn that taxicab drivers are not 
eligible for membership, while the lowly commercial 
truck driver is not even mentioned. Evidently the 
“great difference between an automobile driver and 
an automotive engineer” is principally one of vehicle. 
One has to sit at the steering wheel of a limousine 
in order to be eligible to the Society of Professional 
Automotive Engineers. 

For the moment we can think of no title or designa¬ 
tion tliat has suffered more from illegitimate use at the 
hands of aspirAij; craftsmen, unless it be that of “pro¬ 
fessor." Who used to malW'the balloon ascension and 
parachute drop at the cqj^ntjrfair in 


other than our old college friend Professor Blimp. And 
who now presides over the local parlor for manicuring 
and chiropody? Professor Foote, of course. Who 
teaches dancing, if not Profes.sor Tango? And is not 
the favorite headliner on the vaudeville bill frequently 
Professoi' Aladdin with hi* black art? Finally there 
has been no more chronic aspirant than Profe.s.sor 
Bump, the phrenologist. Small wonder that this title 
has almost tallen into disuse among those who earn and 
deserve it. 

Reputation has been the theme of .some of the finest 
gems of litei-ature. We immediately recall the plaint 
of lapo in "Othello,” when he says, “Who steals my 
purse steal trash . . . hut he that filches from me 
my good name robs me of that which not enriches him 
and makes me poor indeed.” Again he says that it is 
“Oft got without merit and lost without deserving." 
And in “Richard 11” Moichrai/ says that without spot¬ 
less reputation “men are but gilded loam or painted 
clay.” We presume that the chauffeur will not be the 
last to filch the name and reputation of the engineer 
with which to gild the loam or paint the clay of his 
humble but useful calling. Nor have we any formula 
for preventing encroachment on the proper use of the 
title. We protest against it, but evidently it is some¬ 
thing which, like the poor, we have always with us. 


Allot li«*r Problem 

For the Fertilizer Industry 

N OUR i.ssue for Jan. 10 we publi.shed an editorial 
entitled “Long-Term Credits in the Fertilizer 
Industry.” Some of the discussion which that editorial 
called forth has already appeared in Readers’ Views 
and Comments, but we believe there are several points 
that are worth further emphasis. Perhaps the most 
significant has to do with the marketing of fertilizer, 
tiertain localities seem to have become a kind of dump¬ 
ing ground for fertilizer. Perhaps they do not con¬ 
sume enough material to be classed as a field of major 
sales activity, but apparently they are the happy hunt¬ 
ing ground for the disposal of surplus .stocks of various 
kinds. “Sell at cost or even below, but sell anyway!” 
That is evidently the .slogan. 

What i’esult.s is a veritable orgy of competition. A 
contract is .signed with one salesman. Another calls 
who offers a better price. The customer then calls up 
the first company and demands a lower price or*;ancel- 
lation of the contract. Or, worse than that, he does not 
even notify the first company but buys from salesman 
No. 2. In a buyer’s market the seller can do nothing 
but grin and bear it. If he sue# he will lose a cus¬ 
tomer. So the net result is that contracts amount to 
nothing. The same is true of the price list. 

■ Spyeral eolu^^s have 'been suggested. One i« to 
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make conBumption and production balance in the indus¬ 
try, either by controlling production or by increasing 
consumption. Of course the former is impossible except 
by a now illegal combination of producer.s, and the 
latter is a much-de.sired and sought-for end. It might, 
however, pi;i)Ve .somewhat of a boomerang, for increa.s- 
ing demand would probably lure others into the field of 
production. The more practical .solution is that of in¬ 
sisting through the National Keriilizer Association that 
contracts and sales agreements be strutly enforceable. 
It is distinctly within the powei' and province of the 
association to work for good business piactices. It 
would be a principle easy to enforce through such an 
organization. No one is the gainer from present con¬ 
ditions except po.ssibly the consumer and at the saerilii'o 
of one of the cornerstones of business 

Wlial’s ill 

The Ruhr'/ • 

IX weeks ago (lermany’s largest and most tangible 
a.sset was the great industrial district lying in the 
valley of the Ruhr. Hefore its occupation by the French 
and Reigian troops, it was a princiiial .source id' co;d, 
the seat of a tremendous iron and steel industry, the 
heart of (iennany's industritd system. Today, produc¬ 
tion in that district is practically at a standstill. No 
man can predict the ultimate result of the French occu¬ 
pation nor its effect on the world's economic structure. 

In the tielief tliat more inlormation about the eco¬ 
nomic and industrial a.spect of this situation would be 
welcomed by our readers, an editorial survey has been 
made of available economic data bearing on the Ruhr 
district. In another place in this i.ssue there will be 
found an attempt to answer, from a idiemical and indus¬ 
trial view)ioinl, the important (piestion, "What's in the 
Ruhr'.'” 

Notwithstanding iiresent uncertainties in the situa¬ 
tion, there have been a number of developments and 
apparent tendencies that are gradually helping to crys¬ 
tallize sentiment in this country and to aid in our 
appraisement of what the situation )iortends. For one 
thing, it is becoming increasingly apparent that the 
policy and plan which has guided the French is not one 
that will be consummated by the developments of a week 
or month. It is the building of a permanent structure, 
(.rganizing for the long swing rather than for the im¬ 
mediate profit. This attitude is liegiiining to be shown 
in a number of ways, such as the strategic control of 
traffic with the idea of exacting taxes and tariffs. The 
only definite attempts so far to demand reparations 
in kind have been in the ca.se of coal -which is, of 
course, merely the justifiable collection of a debt long 
overdue. The attitude toward the chemical plants has 
been les.s discernible, but underlying it is this same 
long-swing policy. Incidental interferences such as the 
confiscation of specific shipments of raw materials have 
been reported, it is true, but this can scarcely be re¬ 
garded as the permanent plan. The coal-tar crudes and 
intermediates needed by the (lerman dye industry will 
not find a ready market elsewhere, and for taxable pur¬ 
poses ft would seem more logical that they be allowed 
to pass into consumption and taxes enacted on the fin¬ 
ished goods--i.e., the dyes and reparation products al¬ 
ready demanded by France and Italy. 

But the most important tendency to become evident 
—the real riddle of the Ruhr—ia the greet political 
problem .In bringing together in a workable unit the 


German interests of the Ruhr and the French interests 
of Lorraine. As long aa the one controls the coal and 
the other the iron ore, they stand at loggerheads. To 
revert to pre-war conditions, with one country in com¬ 
mand of both resources, would seem to be the first 
requisite for production. But it is evident, too, that 
insurmountable difficulties will croii up constantly in 
any co-operative arrangement in which France is the 
employer and Germany the worker. Therefore, it is 
obvious that peaceful economic settlement can come only 
with a solution of the political difficulties. To hazard 
a guess as to the effectivene.ss of the proposals of the 
.separationists is perhaps immature, but it would seem 
that at times the coming of such an event is already 
clearly foreshadowed. 

How is this trouble in the Ruhr going to affect us'? 
Temiiorarily, at lea.st, we are more likely to be bene¬ 
fited than harmed. Our export trade in foodstuffs and 
raw materials will probably suffer because of the dis¬ 
trict's loss of purchasing power, but this will undoubt¬ 
edly be more than compensated by the gain in our 
exports of manufactured goods, of iron and steel prod- 
ucl.s, and of similar commodities originally supplied by 
the industries of the Ruhr. 

Our own organic chemical industries, a.s Dr. Hervy 
has iiointed out with characteristic forcefulness, have 
fortunately insured us against a recurrence of the trag¬ 
edy of We arc prepared to supply the American 

consumer, or the world if necessary, with practically 
every dye and coal-tar chemical required for uninter¬ 
rupted production. For the economic good of the world, 
it is to be hoped that the industrial prostration of Ger¬ 
many can be averted, but it is comforting to know that 
we are prejiared for such an emergency if it does come. 

Wiiifjed Errors in 

Clirniical Lileruliire 

IIFN we chemists gel hold of an error it often 
takes more than a mental crowbar to pry it loose 
from us. Start a wrong constant in a textbook and 
there it is, not only in that liook but in nearly every 
one that comes afterward. Of such a defective record 
a chemist told us the other day that he had looked it 
up in three different textbooks, and since they all agreed 
he thought they must be right. But they were all 
wrong, 

A few days ago in di.scussion with Profes.sor Ken¬ 
dall of Columbia, who ia reviewing the textbooks of the 
late Alexanukr Smith, he referred to the melting 
point of ammonium sulphate as one of those winged 
errors that fly through the literature. It seems there 
w'as a Frenchman who had worked with ammonium sul¬ 
phate and developed the fact.s back in the eighteen- 
forties or thereabout, and he published his findings, 
which were correct, in his book. Next somebody else 
wrote a textbook which became more popular and he 
was a bit hasty about getting the data on ammonium 
sulphate, or he may not have read French very well. 
At all events he put down the melting point as 140 
deg. C. and there it started. Everybody else copied it, 
and now it ia standard in the literature. 

In point of fact, if ammonium sulphate is heated in 
a closed tube it does not melt until above 600 deg. C., 
whereas if heated in an open tube ammonia is given off, 
the acid salt is formed and it is the' acid salt end not 
ammonium sulphate that melts at 140 deg. C. 
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The Psychology of Glass 
As Plant Equipment 

HOSE who read Mr. Marshall's interesting con¬ 
tribution on industrial glass in our issue for Jan. HI 
mu.st have been .struck with the note of practical psychol- 
og.v that he .sounded with respect to the use of this 
material in chemical plant construction. The very qual¬ 
ity of glass—fragility—which might be expected to 
defeat its use as a material of construction has proved, 
in the case of Pyrex, to he the best insurance again.st 
breakage. 

We have all grown up in the knowledge that gla.ss 
is breakable, and this fact is connected in our minds 
with its quality of transparency, Of two pieces of 
apparatus, one of tran.sparent gla.ss and the other of 
opaque earthenware, there would be no question in the 
mind of a workman us to which he mu.st handle with 
care and respect for its fragility. Earthenware looks 
tough and no amount of expei ience with breakage in 
clay ])roducts would give him the same in.stinctive re¬ 
spect for it that he would have for transparent, fragile 
glass. Consequently, although breakage might he ex¬ 
pected to t)e high in plant apparatus made of glass, the 
reverse is found to be true, because a workman antici¬ 
pates the likelihood of breakage and handles the trans¬ 
parent material more carefully. 

While we can scarcely advocate the extension of this 
iiitori'sting example of p.sychology to the point of ad- 
vjsing that plant apparatus be made fragile in.stead of 
rugged in appearance, vve think that it does furnish 
oiv' of the beat evidences that glass has by no means 
re.iched its full utility as a material of plant construc¬ 
tion. Its tran.sparency is one of its greate.st merits, and 
apiiarently its fragility is by no means the drawback 
Ibat might have been expected. 


All Opportunity 

For the Tanning Chemist 

HERE is a good deal of talk going on about the 
destruction of wild animals for the fur indu.stry. 
I'ntil 10 or 12 years ago the wild birds were being killed 
to such an extent for feathers to decorate women’s hats 
that Congress took measures to stop it, and these were 
successful. Now we have no brief to present on liehalf 
of moles, .squirrels, skunks or mu.skrats, which are 
threatened with extermination; we never cared for 
minks or weasels or foxes around the chicken yard— 
in fact, we have not yet added the salvation of fur¬ 
bearing animals to the reforms we support. 

We are, however, always ready to join in any rea¬ 
sonable effort to eliminate rata. They threaten us with 
diaea.se, they carry the bubonic plague and they are a 
nuisance to the whole world. Once, years ago, we ven¬ 
tured to suggest editorially that rat skins be tanned 
and brought into use, but this in.stigated such an amaz¬ 
ing correspondence that it nearly got us into trouble. 
Nevertheless, we venture again to attack the subject 
from a somewhat different angle and to call in the aid 
of chemistry. 

In regard to clothes, men wear what their tailors and 
their wives tell them to wear, so long as their raiment 
shall be without any distinguishing mark of individ¬ 
uality. Women think more about their clothes than 
men do, they aspire above all things to be in style and 
every woman wants her clothes to be "individual” in cut, 
in trimming and in fabric. But if anybody had told us 


when we were boys that women would be straining every 
nerve to possess and wear the .skins of skunks, we should 
not have believed him, although today these very skins 
are a luxury. 

Now rat skins make good leather. Th* pieces, of 
course, are small. What is called for is an advance in 
the art of tanning and in the discovery of a method of 
joining the edges of the separate pieces by some col¬ 
loidal turn. Granted that such a material may be pro¬ 
duced that is pleasant to wear and durable, we may 
expect it to become fashionable. Any amount of ex- 
pen.se may be added to it by trimming, hut even when 
worn plain, the wearer will achieve merit by encom- 
pa.ssing him.self or herself in a garment made of it. 

Soft leather coats, vest.s and overcoats are very de¬ 
sirable for men in cold weather, and if they are in 
fashion women may be trusted to wear them, even in 
the hottest summer days if khe I’aris dre.s.smakers should 
decree it. The main thing is to iiroduce the material, 
and only a chemist familiar with the technology of 
leather can do this. The development of such an in¬ 
dustry would make the destruction of rats a profitable 
enterprise—and that would be the end of one of the 
worst peats of our day and generation. 


A Disrrimiiialiiig 

Bt'iiefarlioii l«» Scieiire 

HEMISTRY in the West, piofe.ssional and indus¬ 
trial, will be heartened by the news of a princely 
gift of over $4,000,000, by ARTHtiR H. Fleming, of 
Pasadena, to the California Institute of Technolog.v—an 
act that marks a significant advance in the scientific 
life of the Los Angelos distrk't in particular and of the 
Coast region in general. Such a gift is an indication 
and an appreciation of the vigorous growth and promis¬ 
ing vitality of those Western indu.stries who.se pros¬ 
perity depends in large measure on the provision of a 
sound .scientific foundation and the unremitting appli¬ 
cation of technical research. 

Benefactions often fail in their purpose because of 
a luck of di.scrimination and foresight on the part of 
the donor. It is refreshing, therefore, to note that Mr. 
Fleming accompanies his gift with suggestions that 
should receive the careful consideration of all who are 
concerned with higher education. He earnestly advises 
that the California Institute limit its enrollment to 
2,000 .students; this we may interpret as an indorsement 
of the contention that mere bigness too often connotes 
emptiness. He recommends that the Institute "special¬ 
ize in chemistry and physics, under the direction of the 
most competent men available, with the most liberal 
provision in the way of aalaric.s and equipment, for the 
prosecution of such work; that it seek and invite the 
superior student; that it help and encourage those who 
are disposed to research, hut that the utmost care be 
exercised in the manner of giving such help and encour¬ 
agement, keeping always in mind that ill-advised or too 
free-handed assistance begets weakness rather than 
strength, and that a man should be helped to help 
himself.” 

With such a code of common-sense ideals, and with 
the financial support of public-spirited citizens such as 
Mr. Fleming, the board of trustees of the Institute 
needs no more than competent scientific direction and 
the co-operation of the earnest student to insure for 
California an eminence in technology commensurat? 
with the needs of her rapidly expanding Industries. 
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Readers'Views and Comments 




Diihrin^ ’s liHAV 

Of Vapor Pressures 

1 0 the h(lit(tr oj ('hcmit'al & Mf'iiUhfrgiral I^rigiticf’.rinj} 

Sir: There appeared in the ,)an. 24 issue of your 
journal an article entitled “Theoretical Derivation of 
the Vapor Curve of Xylol." In this article there i.s pre¬ 
sented what is termed a “novel” method of calculatinp 
the vapor pres.sure. 1 wish to call your attention to 
the fact that this method was jirobahly first proposed in 
1878 by Diihring, and his since api>eared in most of 
the textbooks on physical chemistry, either under the 
name of Jliihrinjf’s relation or as a .special case of the 
more jreneral Itamsay-YounK vapor pressure relation. 
Furthermore, this same method of calculatinjf vapor 
pressure has appeared recently in Chemical & Metal¬ 
lurgical Kniiinecrinji in the art icles by W. L. Badjter on 
the propeilies of salt .solutions. A recent article in the 
Journal of Iluluutrial and Engineering ('heniisfry fvol. 
14, No. (>, patfe 5(19, 1922) also called attention to this 
relation for the calculation of the vapor pressure of 
certain hydrocarbons derived from coal tar. In view 
of the.se facts 1 cannot but take excejition to the state¬ 
ment that this is a novel method for the calculation of 
vapor pressure. Barnett F, Dodge, 

•Ni'wlimvill.', .M.i-.- 

Problems in 

Sniliiiin Sulphide Miiniifaeliire 

To the Editor oj Chemical ,0 Metallurgical Eugineeriug 

Sir;—Y oui- article of .Ian. 1(1, tORcther with the in¬ 
teresting: letter of Mr. Hart on “Problems in Sodium 
Sulphide Manufacture,” has mentioned in a way the 
manufacture from salt cake and from barium chemicals. 
However, the pi'ocess which 1 have developed here I 
hope will be sulliciently interestiiiR to warrant a note. 

We are usiiiR niter cake which we chaiye directly into 
the .sodium sulphide reverberatory ty|K‘ furnace along 
with 20 to 30 per cent gas-house carbon. The revor- 
heratories arc oil fired. The reduction is carried on 
until approximately 70 per cent of the available Na.SO. 
content is reduced to Nn.,S nmi is then tapped from the 
furnace. This charge, after cooling, is ground and di.s- 
solved, giving a .solution containing sodium sulphide, 
considerable proportion of Na/X),, Na,S()., Na S.O,, etc. 
This solution is filtered and barium sulphide added In 
complete precipitation. The precipitate settles rapidly, 
the supernatant liipiid being decanted directly to the 
storage tank for the sodium sulphide evaporator. The 
precipitate, after settling, is filtered over an Oliver filter, 
then goes to wash tanka. After several washes remov¬ 
ing the small amount of sodium sulphide remaining, 
sulphuric acid is added until all of the precipitate is 
converted to BaSO,, or blanc fixe, and is sold as a stand¬ 
ard article. 

The chief features in this proce.ss are that what is not 
convei'ted in the furnace to sulphidt' is later on converted 
b.v the addition of barium sulphide, giviiig a very' pure 
-sodium sulphide solution for evaporation and a high- 
grade blanc fixe us a byproduct. Moreover, by operating 
at a lower temperature and not endeavoring to secure 


such a high-grade sulphide in the furnace, the life of 
the furnace is more than doubled. The furnaces u.sed 
have a hearth area of about 160 sq.ft, and produce about 
6 tons per day of concentrated sulphide, 70 per cent of 
which is from the direct furnace reduction, the other 
30 per cent from the barium sulphide precipitation. 


ami (’licmicalM Extvattioii <\i 
< >i(klaiMi. ('alif 


B. T. Rocca. 


Kapi*! Sorting 

Of Alloy Steel 

To the Editor of Chemical it- Metallurgical Engineering 
Sir:—H aving had occasion recently to sort a badly 
mixed stock of bar steel, 1 attempted to use the method 
described by M. Galibourg in your issue of Nov. 16, 
1922, p. 992. This consisted in measuring the thermal 
emf. again.st pure iron wii'p, when the ends were im¬ 
mersed in a pot of warm mercury. 

Our tests did not indicate that it is possible to use 
this method on a commercial scale. There is undoubtedly 
a difference in the emf. force for diffoi'cnt analyses, but 
this is in fact so slight that we could not rely upon it. 
The results we obtained follow: 


MitI 

' (KM till ImulfDmg.'stG.'l 
Stvcdmli iron 
lliilouiiil) toijUlDcl 
Ki'fitMDil hfirdctiuitthici l 

< ‘llirHi; hiKli-8|K‘prl sli i-1 
s A !■; 5l2()H(('t>] . 

MHcliim>Ki.i‘cl 


'rciiiiii'iftturf 


Dffg V 


2S0 

O.t) 

24« 

0 2 

248 

0,'* 

252 

0 5 

252 

0 25 

252 

0 1 

250 

0 1 


The suggestion in the article of using Brinell test 
was not carried out, but this will not make any material 
difference. The Brinell hardness of for instance the 
last two .steels will at least under certain circumstances 
be similar and as the emf. is the same, it would not 
be possible to separate these two steels by this method. 
We realize of cour.se that in other special ca.ses it might 
be possible to u.se this method to advantage. 

E. W. Khn, 

<■•'"'<' 11 , <Miin MDliillui'KiHl, Tinikvii JUilim- H.'jiniiK (’o. 


liOng-Distance Hauling of Sulphuric Acid 
INo Longer Feasible 

As the transportation of sulphuric acid for long dis¬ 
tances is difficult and expensi\'e, the producing plants 
are located clo.se to the points of consumption. Prior 
to the war a 200-mile haul for a regular contract de¬ 
livery of acid over a long period of time was exceptional. 
Under the unusual conditions that prevailed during the 
war, the acid was shipped even from the Pacific coast 
to New York, but since the resumption of normal busi¬ 
ness, it is now hauled for only comparatively short 
distances. Moreover, few cargo boats are equipped to 
transport sulphuric acid in bulk and its corrosive action 
on metal containers makes it subject to high insurance 
and freight charges. There is, therefore, little inter¬ 
national trade in the acid. Of the 6,407 tons exported 
from the United States in 1921, 2,895 went to Mexico. 
1,389 to Cuba, 722 to Argentina and 110 to Canada. 
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I’hotii by Vrulrrwniid t Vndmifnoil 


VI1]W OI' 'Pill': <'(>Ai. IMX'KS A'P 'I’llK OKI) AT KUUJ’l* W'OiiKS A’l' I'lSSlOX t V Tl 11)‘Hr 11II I>1STK!'‘T Ol’ (IKRMANV 


What Is in the Ruhr? 


An Attempt to Answer This Question From a Chemical and 
Industrial Viewpoint, Pointins Out the Economic SiRnifl- 
cance of French and Belgian Occupation and Possible 
Effects on the World’s Chemical and Metallurgical Industries 


W ERE the Pittsburgh tlistrirl to be isolated com¬ 
pletely from the remainder of the United States 
and to be occupied by 50,000 troops and a large 
technical commission of foreign nationals intent upon 
controlling production and distribution of that district’s 
basic industries, some idea might be gained of the 
present situation in the Ruhr di.strict and of its possible 
(‘cormmic consequences to Germany and the rest of the 
world. The Ruhr district is Germany’s moat important 
asset -the greatest industrial center of that country, if 
not of all Europe. From a commercial and economic 
viewpoint it is to Germany what the Pittsburgh distrht 
IS to the United States, what the Sheffield region is to 
England and wfiat the French departments of Nord and 
Pas-de-('alaia were to France before their destruction 
during the war. 

The Ruhr district is not a geographical division of 
(■erniany, but geologically it is a well-defined strip of 
land of about 400 square miles bordering on the Ruhr 
Eivei-. As may be seen from the map on page ,341, 
it stretches across the northern part of the Prussian 
provinces of Westphalia and Rhineland. 

The industrial development of this district may be 
said to have started about 1850, when coal began to be 
niined there on an extensive scale. In 1913 something 
over 114,000,000 tons of coal was mined in the Ruhr 
liistrict, representing fully 60 per cent of the total Ger¬ 
man production. As is. the case in the Pittsburgh 
district, the Ruhr does not contain any workable de¬ 


posits cf iron ore, but rather the abundance of coal has 
been the factor that has made it the principal seat of 
Germany’s iron and .steel industries. The industrial 
centers of Essen, Bochum, Mulheim, Dortmund, Gelsen¬ 
kirchen, Duisburg, Oberhau.sen, Ruhrort, Horde, Wit¬ 
ten—to mention only the most important—are the 
strongholds of Germany’s industrial magnates.' There 
Stinnes, the Thyssens, the Krupps, the Haniels, the 
Kloeckners, the Funkes, play economic roles analogous 
to tho.se of the Carnegie, Rockefeller, Harriman, Van¬ 
derbilt and Gould interests in this country. 

Increasing 1ndu.strial Population 

A very illuminating survey of the economic im¬ 
portance of the Ruhr district was made not long ago 
by M. Dariac, a special commissioner of the French 
Government sent into the Rhineland in advance of the 
French and Belgian troops. He points out that in 1913 
the industries of the territory now occupied employed 
one-fourth of all the factory workers in Germany. This 
includes 55 per cent of all workers engaged in mining, 
27 per cent of those in metallurgy, 20 per cent of the 
chemical workers and 19 per cent of those in the lextile 
industries. 

’A<f'or’dfnjf to n pr’esn on fVb. 13 tlioro w^ro 46.942 

Krprifh troop.n (ofTIforfl and men) in the Ruhr and 12,0^0 French 
Hnil RelKian railwny men and enslneers were at the dl«posaI of 
the Tec'hnlcftl (‘ornmlsHion. Thts poHhion of the troops of occupa¬ 
tion wa« Riven ai< follows: Bolfirian detachment at Rterkraae; 
■17th French Infiintry Division at Hecklinghauaen: llth Infantry 
Division north of Dortmund; 40th Infantry Division south of 
Bochum: 128th Infantry Division at Essen and south of Essen. 
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tahi.h I I'oi'i i.atkjn III iMirs'i'um ciintiais 
IN lUTIIi IIISIIIK I 


f'i'y 

1 "|)I|IHU 

t'HO 

1919 


194,651 

419,297 

Rochuiii 

[16.911 

144.991 

Hfriiniitid 

214,226 

297.018 

OtH'rhKUwii * 


98,677 

IMliflhiirtc 

2IK.40f) 

241,788 


169,511 

179.785 

Hprix* 

57,459 

64,135 

UnoklinKlKiHNcn 

59,2m 

60,498 

Witfpn 

17 450 

17,189 


112 5«0 

127,151 


The Krupp woikn alone, in eniiiloyed 80,000 
workers. During the war this niimher rose to 171,000, 
hut hy the end of 1922 had heeii redu.-ed to about 
100,0(!0 omployees. 

While the total population of I’.u.ssia declined from 
40,lf),'i,219 in 1913 to 3(1,771,0.'iI in 1919, that of the 
liuhr di.striet .showed u marked increa.se, due, probably, 
to the influx from the tijrrilorie.s originally occupied 
by the Allied troops. The ligu.'o.s in Table I show the 
extent of this gain in some of the iniwt important indus¬ 
trial centers in the Kuhr district. 

An Index of Inihistkial Activity 

An idea of the iiroductive and distnbutive capacilies 
of the Ruhr district may be gained from statistics of 
inland trallic, both by water and land. In point of 
mileage the railroads in the leri'itiiry now occupied hy 
the French and Belgian troops arc but 12 per cent of 
the total in Germany, but they actually handle prac¬ 
tically three-fourths of the Irallic of the entire country. 
In addition, GO per cent of Germany's water tran.spor- 
tation is in the Rhine and Ruhr districts. 

IndusiriHl liiHourre.s 

Coal. It was previously stated that in past years Ihe 
Ruhr district has accounted for over GO per cent of ihe 
coal production of Germany. The outpiil of the most 
important districts in Germany during 1913 and 1919 
were as follows (in millions of tons) : 
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Since the the loss of the Saar basin to France, Ger¬ 
many's coal production has been concentrated in the 
Ruhr district, so that the present Ruhr output is 
probably in the neig’hborhoml of 80 per cent of the 
total. Production during 1921 and 1922, although some¬ 
what lower lhan the 1913 prodiation, nevorthele.ss 
considerably exciu'ds the 1919 figure. 

Table III, recently printed in Coal ,4(;c, shows the 
total production of the last 2 years as compared with 
that of 1913. 

The coal resources of the Ruhr district from the 
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region that is now producing at the rate of about 100 
million tons per year have been estimated' to be 31,9 
billion tons to a depth of 1,500 m. or 37.5 billion tons to 
a depth of 2,000 m. The lalter amount at the present 
rate of production would suttice for 375 years. 

/row.- -The pig-iron production of Ge-many in 1913 
amounted to 19,291,920 tons and was distributed among 
the various provinces as follows: 
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Coal-Tar Proilucts.- Before the war the byproduct 
coke ovens in Germany consumed annually about 45 
million tons of coal. Of this amount it was estimated 
by M. IJariac that 25 million tons came from the Ruhr 
district. This would account for an output of ammo¬ 
nium sulphate and coal tar in approximately the follow¬ 
ing proportions: 
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Of this p.oduction the Hugo Stinnes group industries 
accounted for 129,000 tons of coal tar and 69,000 tons 
of ammonium sulphate. 

Situation in the Dye Plants 

Chi miral'i .—Practically all of this coal tar passes 
it,to consumption in the form of the products of the 
German organic chemical indu.strie.s—dyes, pharma¬ 
ceuticals, color lakes, perfumes, photographic chemicaLs, 
etc. However, these industries for the most part lie 
outside of the Ruhr district ;is such, althou.gh at least 
90 per cent of them are included within the territory 
which hits been or is now occupied by the Allies. The 
great plants of the I.G. (Interessen Gemeinschaft). lie 
to the south of the Ruhr—Eadische at Ludwigshaven-on- 
the-Rhine, Bayer at Leverkusen, Meistcr Lucius & 
Briining at H6chst-on-the-Main, Cassella at Frankfort 
and Kalle at Biebrich-on-the-Rhine. Of the Ic.ss im¬ 
portant companies Griesheim-KIcction i.s at Offenbach- 
on-the-Main, Weiler-ter-Meer is at Uerdingen-on-the- 
Rhine and Leonhatdt is at MuhIheim-on-the-Main. 

The only important coal-tar ri.ve plant in the im¬ 
mediate vicinity of the Ruhr district is that of Carl 
Jager, G.m.b.H., Anilinfarbcnfabrik at DUs.seldorf. This 
company was founded in 1823 and while small as com¬ 
pared with the ground organizations of the I.G., it is 
nevertheless a recognized factor in the German industry. 

These plants, whether actually within the occupied 
trrritoiy or not, are nevertheless dependent largely on 
the Ruhr district for their chief raw materials--for 
coal tar and the so-called crudes form its distillation such 
as benzol, toluol, naphthalene, anthracene, carbolic and 
cresylic acids, etc. Naturally the course of their future 
production will depend on their supplies of these basic 
materials and for that reason they are vitally affected 
by the embargoes on coal and coal products which the 
F'rench are enforcing with increasing severity. 

It is scarcely to be believed that the French would 
voluntarily cut off supplies of these byproducts for any 
extended period. Little market exists for them else¬ 
where and from a revenue viewpoint it would be much 
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nidi'e desirable that they be fal)ricated into finished 
I)i(iduet.s of much d;eater taxable value. However, 
the defreasiiiK cokinR operations due to labor troubles 
in the coal mines, on the railroads and at the ovens 
would automatically cut down the supply of raw ma- 
teri.ils for the dye factories. It is therefore entirely 
possible that these Kteat industries will eventually come 
to a standstill unless supplies in the way of coal and 
coal products can be imported into (lermany from Eng¬ 
land or America. 

It has been reported on the authority of hijih German 
ot1i( ia's in this country that many of the large dye and 
chemical factories of Germany now have on hand 
stocks of crudes and intermediates sufficient to carry 
them over a period of 4 to G months. Just how much 
credence can be placed in such statement.s is, of course, 
largely a matter of conjecture. 

Chemical Plants in the 
Occupied Territory 

Names and Addresses of Important Factories in 
Khine’and and Westphalia and Adjacent 
Districts, Compiled by Depart¬ 
ment of Commerce 

I .N VIEW of the timely interest in the economic and 
industrial problems arising from the French occupa¬ 
tion of the Ruhr Valley in Germany, the Commercial In¬ 
telligence Division of the Bureau of Foreign and Do¬ 
mestic Commerce has compiled a comprehensive list of 
chemical and allied factions within the occupied terri¬ 
tory of Germany. This compilation is not as yet en¬ 
tirely complete, but it is believed that its publication, 
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Regional Meeting at Chicago 
A.S.S.T. 


Measurement of Cooling Rate; Its Effect on Structure 
of High-Carbon Steel; Microphotography and 
Metallurgical Education Hold Atten¬ 
tion of Members 

P URSUANT to their admirable plan, the various local 
organizations near by Chicago united in a regional 
meeting on Feb. 8. Two technical .sessions were held 
during the afternoon and evening, while the social ani¬ 
mal was appeased by luneheon and supper .served at the 
City Club. On the following day many members and 
their guests made inspection visits to nearby steel works 
or forge plants. In this way many men who have not 
the means or the opportunity to attend one of the na¬ 
tional conventions held by the American Society for 
Steel Treating in some distant city can participate in 
all the convention activities near at home at least once 
a year. 

brief notes on the formal papers read at the session 
appear below. 

Hot Bodies Cooling in Air 
F. ,). .lanitzky, metallurgist of the Illinois Steel Co., 
noticed that cooling curves assume a .shape approxi¬ 
mately that of a rectangular hyperbola, and upon in- 
\’estigation found thi.s indeed to be a fact. When plot¬ 
ting time again.st temperature at the center of a i-in. 
cylinder of high-nickcl steel 2i in. long, cooling in air, 
he found that the correspondence was extremely good, 
and since then he has checked the same relation for very 
large inas.ses, such as ingots or annealing furnaces, and 
ha.s verified the assumption by figures already published 
by various investigators. 

The entire matter can be generalized if a rectangular 
hyperbola be plotted, having the x axis as one asymptote, 
and the ordinate y — — 1 as the other. The equation 
for ihi.s curve is 

K 

y - r -f-T 

h IS the intersection with the )/axis and represents the 
temperature of the body at the beginning of the cool¬ 
ing; 1 / is the temperature of the body at any time there¬ 
after. The unit of x is the “time con.stant,” or the 
time required (in minute.s, seconds or hours) to cool the 
body half way to zero. 

A.s an instance, for the small nickel steel specimen 
cooling in air at 80 deg. F., it required 4.7 minute.s to 
cool from 1,7.50 to 875 deg. F. Call this time the finst 
period. During fhe second period (or at the end of 9.4 
minutes) it will cool to 


” . 2 + 1 3 


585 deg. F. 


At the end of the third period it will cool to 1 of 1750 
or 437, of the fourth period it will be at i of 1750 or 350 
Oeg. F. and so on. 

Computed and actual results follow: 





^ Tiiuo InlervaJ 

ik'!n,il fiiup, 

PjTonu’lPr 


X 

Minuti-s 

1750 


0 

0 


875 

H75 

1 

4 7 


580 

585 

2 

9.4 


445 

437 

3 

14 1 


340 

350 

4 

18 8 


285 

290 

5 

23 5 

TTl. 

240 

250 

6 

26.2 


The matter of predicting the approximate time when 
pie body will reach a given temperature resolves itself 
into a very simple arithmetical calculation, requiring 


onl.i- the experimental determination of the time re¬ 


quired to cool one-half the distance to zero. This time 
(the “time constant”) evidently varies with the mate¬ 
rial, its shape, mass and temperature to which heated: 
it cannot easily be predicted, but can very easily be 
measured. • 

If the cooling is dela.ved by transformations in the 
body—as for instance steel at the recalescence point— 
the cooling is merely intcrrupled the time neoe8.sary to 
complete the transformation—that is to .say, the y axis 
is shifted to the right an equivalent amount. 

Technique oe Microi-hotography 

An interesting set of micros, taken at very high mag¬ 
nifications, were shown by R. (1. Guthrie, of the Peopie's 
Gas Light & Goke Co,, while recounting some of the 
precautions necessary before such work can he success¬ 
ful. He also cited the methods of producing sensibly 
monochromatic light and theVea.sons for its utilization; 
ray fillers recommended by the manufacturers of the 
particular plates used by the operator will usually be 
most satisfactory. While a single filter will cut out a 
large number of wave lengths, a combination of two 
or more will be found very u.seful to narrow down the 
transmitted beam. He regards the panchromatic plate 
as the ideal for many purposes, despite the fact that it 
must be handled with the greatest care, owing to its 
sensitivity to infra-red rays. 

In experimenting with polarized light, he attempted 
to use it in an ordinary Leitz metallurgical microscope 
to photograph opaque specimens. He mounted the po¬ 
larizer just ahead of the sub-stage condenser, and the 
analyzer in the tube carrying the ocular. Using sen¬ 
sibly monochromatic light, it was easy to photograph 
the structure in its usual aspect when the prisms were 
set parallel to each other. Grossed Nichols should have 
showed the field dark, which was found to be true only 
when the beam consisted of an extremely small pencil 
of rays. Opening the diaphragm somewhat allowed a 
photograph to be made of the structure in extremely 
curious contrast, suggesting a badly overexposed print 
on blueprint paper. While the speaker was unable to 
point to any present utility of the method, it seemed to 
be in effect an example of the possibility of photograph¬ 
ing metallic specimens at high magnifications and under 
oblique illumination—polarized light being essentially 
that. 

Education 

Remarks on the ways and means of capitalizing upon 
metallurgical achievements were made by E. E. Thum, 
associate editor of Chemical & Metaliurfiical Knyineer- 
iiif/. Noting that while there is doubtless much pseudo¬ 
engineering ma.squerading a.s technical control, a suc¬ 
cessful metallurgical or testing department was bound 
to contribute toward a reduction in manufacturing costs. 
The problem then is properly to show these savings in 
a way that the auditor, the manager and his board of 
directors cannot help but see. When that has been done, 
their services will be valued in direct proportion to the 
amount of profit they ean show—they will become some¬ 
thing more than a salary expense. 

After recounting the wide variety of activities and 
interests occupying their attention, the speaker recom¬ 
mended that the best way to sum all the.se things in the 
ledger was to have a departmental account started for 
the testing or metallurgical department. Then it would 
be possible to charge the various manufacturing depart¬ 
ments for services rendered at a fair rate, and to secure 
the proper book credit for new developments and econ- 
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omics suggested in the operations. The.sc will ea.sily be ghosl.s, and contain fewer cementite particles than thei 
found to overbalance the salarl(\s and expenses of the .surniunriings. Sometimes they occur in the same grai 
necessary investigations. "ith “ broad-banded twin, from which they can li 

easily distinguished by form and etching charai 
Structure OF Hardkneh lliGii t'AimoN Steeu icrisiic.s. 


A /.78 carbon steel. c(uencbed from 1,080 deg. C.. If these conclusions as to the identity of the .struc 
wa.s examined by Hownril .Scott of the iliireau of tural const it uents are correct, it follows that in a ver 
Standard.H. He found the interior to lonsi.st of good- high-carbon steel quenched from a very high tempera 
sized polygonal grains, shot through with feathery ture, an iiu.stenitic core i.s produced at a moderatelj 
needles (plate.s) and containing a little ma.s.sive slow cooling rate—.slower in fact than that producinf 
cementite at the grain junction.s .evidently unabsorbed martensite in the lower-carbon .steel at the edges, 


exce.ss constituent. Some decarbonizution oecurred at 
the very surface, since there was no massive cementite 
ob.served in the microsection: the apjiearance there was 
a typical granular martensite of hai’dened tool steel. 
In a thin intermediate zone the polygonal grains char¬ 
acteristic of the center contained zigzag apparition.s, 
like lightning flashes, and»few if any needles. 

Thi' interior grain.s are thought to be austenite, be¬ 
cause they have a simple jiolyhedral outline. It is 
plastic, because sijueezing in a vise developes twins and 
slip bands. Cooling to liquid aii' buckles the surface 
and develops a structure suggestive of martensite. 
When cooled from 1,080 slowly- i.e., in a mild air-blast 
-it di'velops smiill areas of a dark-etching constituent 
like troostite, and the grains completely transform to 
this material on tempering at H,0(l deg. C. 

Massive cementite, free at the gi'iiin boundaries and 
envelopes, is easily identified b\ its characteristic color 
and shape and by darkening^ .aftei’ the sodium-picrate 
etch, h'eathery needles (plaUs in three dimensions) 
also etch dark in sodium pici'ali': they usually grow 
Ironi the grain envelopes, and spheroidize on temper¬ 
ing to (100 or 700 deg. ('. S ott therefore dubs them 
cementite, solubh' in austenite at 1,080, but precipitated 
along cleavage planes dui'ing cooling. 

Zigzags are thought to be thick plates of martensibn 
They appear in the austenitic gi'ains after cooling in 
liquid air. On tempering to 2.')0 deg. C. tlnyv etch much 
quicker, iind when the structure is tempered to 600 
deg. (t, iind becomes sorbite, the needles persist as white 



PIO. I—transformation in Hian-OARBON STKKLS 


Furthermore, this austenite ajipears to transform 
directly into troostite (by slower cooling or mild tem¬ 
pering) without any intermediate martensitic stage 
appearing. 

.Such tacts are generalized in a diagram of the 
‘‘.stepj;ed’' transformation (F'ig. 1) as indicated by many 
recent researches on quenching. A eutectoid steel, 
cooled slowly, or at a rate less than that indicated at A, 
will transform abruptly at Ar, (in the neightwrhood 
of 650 deg, C.) from austenite into pearlite. At 
somewhat taster rates, the transformation appears to 
split; some austenite appears to change to troostite at 
Ar' 1650 deg. C. and the rest into martensite at 
Ar" (250 deg. (1. j ). The final structure of eutectoid 
steel is a mixture of ti-oostite and martensite. If the 
steel contains much more carbon, as the 1.78 C steel 
under rii.scussion, and is ((uenched from a high heat, 
Ar' and Ar" are lowered, Ar" occurring below atmos¬ 
pheric temperature and therefore suppressed. Then 
the steel will be austenitic with some troostite. Super¬ 
cooling in liquid air pas.ses Ar", and develops the struc¬ 
ture expected in a eutectoid steel. For very rapid 
rates of cooling the steel i.s either austenitic or mar¬ 
tensitic, depending upon whether Ar" is above or below 
Ihe lowe.st temperature attained during the quench. 

Quenching experiments with lower-carbon steels-— 
containing 1.16 and 1.04 percent carbon respectively — 
were made to discover the rate at which the cooling 
mu.st be effected in order to preserve the martensitic 
structure (B of Fig. 1), These developed a number 
of surprises, most notable of which is that it is easy 
to produce a specimen pos.sessing a martensitic core and 
a muff partly or entirely of troostite. Evidently some 
other factor than rate of cooling is re.sponsible for the 
ultimate structure. Consideration of the facts in this 
case led the author to discuss the effect of internal 
stress upon the tran.sformalions found in steel. 

Mathematical analysis of the cooling at various 
regions in a steel ball was given to show how the rate 
of cooling, and therefore cooling stre.sses, varied at 
different times during the cooling. In this way it was 
possible to show that quenching from a high tempera¬ 
ture at certain rates will throw high ten.siona in certain 
regions. .Since the transformation au.stenitc—* troostite 
involves an increase in volume, pressure will lower the 
temperature at which it occurs (Ar') or restrict the 
transformation, and conversely tension will increase it, 
and cause troostite to appear in considerable masses 
where only austenite would be expected from a con¬ 
sideration of cooling rates only. 


Produetion of Talc in Canada 

In a report just published by the Canadian Depart¬ 
ment of Mines, the production of talc in Canada in 1920 
amounted to 21,000 tons. Virtually the whole of this 
quantity was derived from the Madoc area of Onartio. 
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How to Save Money by Proper 
Methods of Barrel Handling 

By Matthew William Potts 

I'linsultlnp EngiiHMc, \.-\s Voik (’ii\ 


The Right and Wrong Methods 
of Storing Barrels Are Both 
Pictured and Described — A 
Number of Generalizations on 
tbe Care of Barrels Are Then 
Derived From the Examples 


I N PREVIOUS article,' oh “The Dollars and Cents 
of Careful Barrel Handling,’’ we merely led up to 
the most important point—namely, the storage of 
barrels. The amount of care taken in storing, han¬ 
dling and filling of barrels has a grind deal to do with 
the method of storage and the ultimate sueress or 
failure of the barrels as contaiiiei's providing it is 
necessary to .store them for any lenglli of time after 
they have been filled, and also has a great deal to do 
with how the barrel will stand up in storage after 
it is received at the comsumer’s plant. 

There arc certain fundamentals in hai'rel .storage that 
apply in both the manufacturer’s plant and the con¬ 
sumer's plant. Each branch of the industry has certain 
reiiuirements that must be met. The pertinent (pie.s- 
tioris which apply in mo.st ca.ses are: 

1. Bow art the bariels received at the storage 
warehouse—i.c., (onveyors, hand tnicks, tractor.s ami 
trailers, motor trucks, railway sidings, etc.? 

2. Bow long will the barrels remain m .storage? 

:i. What is the natui'e of their contents—i.e., liquid, 
powder, dangerous, neutral? 

4, Bow many ditferent products are to be stored? 

Is there more than one grade of the same product 
-for instance, chemicals of different analysis? 
fi. Bow must the materiuls be taken out of stock— 

I e.. must the oldest stock he taken out first? 

7. Is .storage space plentiful or must every euldc foot 
hc‘ utilized? 

H. Is it nece.ssary to take a eompicte physical inven- 
loi v? If so, how often? 

There are numerous other questions which will pre- 
seiil Ihemsclvc.s .such as, Is the w’arehouse space all 
oil one Hoor, or on difTcrent floors which would necc.s- 
sitati the use of elevators'? What is the allowable 
floor load? This last question will regulate the height 
ol piling. It is difficult therefore to go into detail 
unless we could take into consideration some particular 


iimIjI.s tf.sriveil 

,( «<■(., vol. liS, Mo. 7,'Feb 14, ISCl! 



fig. 6—how not to store barrels 

?tiowii poor al«le «pace, ab»enco of dunnage and thirty 
"A’’’commoditlea, Queation: How would you get at barrel 



FIG. 7—IiIAGHA.M SIKIWI.N’G that SAMK .NTMIlEIl OF 
I1AHHHI..S I'OFLH IIK HANDI.F.H HV -t IIIMINI.SHI.MG 
FdliCI'; WHKN Hltlll'I'lUl.Y OUGANIZF.D 


warehouse and di.scuss the relative merits of each 
system in con,junction with that warehou.se. We can, 
however, at this time show illustrations of proper and 
improper methods of barrel storage that have been 
and are now exi.sting in some of the largest chemical 
plants throughout the country. 

One Warehouse Which Saved $20,000 Per Year 
ON Barrel Handling 

In the warehouse one of the moat important points 
to consider is the layout of aisles; next, the piling of 
the barrels; third, the proper method of building the 
pile.s. Looking at Fig. 6 we see a condition that exists 
in over 50 per cent of the chemical plants throughout 
the country. This is a poor and wasteful method of 
storing barrels. First, there is poor aisle space; this 
runs up the labor co.st. Second, there is no dunnage 
between the tiers of barrels; this causes damage to the 
heads of the bottom barrels and also runs up the labor 
cost. Third, the group contains almut thirty different 
products, and the one marked A might be required 
first. There is also waste overhead space which could 
be utilized with a proper layout. When we consider 
that this same condition, existed throughout 40,000 sq.ft, 
of floor space, we can picture a real problem. Only 
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]l Miltl'n. l.l'iii m: 


imiiKiiio lhi‘ overhead spare lhal roiild lie utilized it the 
layout was proper. Tukiiiir thi.s rondilion and makiiiK 
a rearraiiKoment of aisles and produrts, the writer was 
able to reduce the labor force fi'om fifty-three men to 
thirteen men in a month and a half; increase the 
capacity of the warehouse 50 per cent; and at the same 
time handle more barrels. 

The trend of the imiirovemenl and the number of 
barrels handled per day are shown in FiR. 7. By add- 
iiiR the number of barrels put in storaRe and the 
number taken out of stnruRe the reader can easily find 
the total number of barrels handled per day. h'or 
instance, on the lilst, or the last day shown on the 
chart, there were thirteen men workiiiR. These men 
placed ItfiO barr(‘la in storaRc and removed 290 barrels 
from .storaRe, making a total of 651) barrels handled in 
a 9-hour day. The.sc thirteen men include the foreman, 
checkers. e(,opers and painters, but do not include the 
office force. 

The main point in reducinR the force was the layout 
of ai.sles, but the use of electric tierinR machines played 
an important part also, and the installation of a ramp 
conveyor to carry the barrels to the car-loadiiiR plat¬ 
form was another great assistance. The new arrange¬ 


ment permitted the barrels to be tiered four high on 
the chimb. 

This reduction in the force of labor required had 
several advantages. First, it reduced the payroll by 
$24,900 per year. The new equipment cost $6,000, so 
this meant a saving of $19,960 in the first year over 
and above the cost of the equipment. Second, it elimi¬ 
nated considerable labor trouble and made supervision 
easier, as thirteen men are easier to handle and keep 
satisfied than fifty-three men. 

Three Methods of Storing Barrels 

Looking at the problem of barrel storage in general, 
whether the amount stored is a small or a large quan¬ 
tity, there are only three distinct methods of storage. 
The best method to be used depends upon whether the 
product being stored is in dry or liquid form, and not 
on the quantity to be handled. The three methods are 
here given in their order of preference; 

1. In racks on the bilge. (See Figs. 10 and 14.) 

2. On the bilge with dunnage. (See. Fig. 9.) 

:i On the chimb with dunnage. (See Fig. 12.) 

The rack .sy.stem of storing is without a doubt the 

best method, as it allows systematic storage by groups, 
products, analysi.s, etc. The separate tiers makes lot¬ 
ting of stock simple, convenient and inexpensive. Each 
tier of barrels is separate and accessible, being held free 
from tho.se above and below. This allows considerable 
flexibility of .storage .space and prevents pressure on the 
lower tiers—pres.sure which with the other methods 
results in parting of the .staves and leakage. 

With the rack system it is possible to take a com¬ 
plete physical inventory at any time, as all barrels are 
easily reached by leaving a foot of apace between racks. 
If it should become necessary to remove any particular 
barrel it may be done easily, whether the barrel is in 
the uppermost or in the lo\ve.st tier, and at a minimum 
expen.se. Another advantage is the ability to utilize 
all overhead space. With racks it is possible to tier 
barrels as high as ten tiers or to a height of over 20 ft. 

If the barrels contain liquids, it is often necessary 
to turn them slightly so as to keep all sides moist and 
prevent loss of content, through staves that have dried 
out, when the barrel is removed from stock. With 
the rack system this turning can be frequently done with 
little expense and effort. 



niiS ;i AXU Ul -I’lUll'Kn AXtl IMI'KOI'ISU WAY.S ok .STOUINO barrels roNTAIXlNC. LIQUIDS 
EXp. S-..An bands sboulil be stored on the bilge, The method FIR. 10—^Same warehouse as shown In Fig 9 after It has been 
(If duimuBi- shown l.s correct. equipped with steel racks. Storage increased 60 per cent. 
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Fli; 11 IMIMIOI’KH MliTHOl) (JK I'lLlNC HARttlOLH 

Note un«‘\fli piles, whidi re.qpll.v m ;i<rliients See le.xt lei^aui- 

np jKisjtion of lieiiriK rtuuhine. 


The economical advantage of the rack system is the 
small labor force required to operate a warehouse where 
racks are installed. In most cases one man with a 
portable elevator (or tiering machine) can do all the 
work of placing and removing the barrehs from stock. 

It is true that barrels can be stored without being 
placed in racks, but they will not be as accessible and 
there is more chance of damaging the barrels. T.ooking 
at ^ig. 8 we see a good method of handling, tiering 
amt storing barrels except that the bottom tier should 
be on the bilge and resting on dunnage placed on the 
floor. We cun agree, however, that it would be impos¬ 
sible to remove the bottom barrels without taking down 
the whole pile. This means that this .system is useful 
and practical only where the products are all the same 
grade. It would he impossible to pile the barrels in 
this manner if they contained liquids, as the e.xcessive 
pressure would spread the staves and cause leakage. 
In this warehouse, if liquids were being stored in.stead 
of dry products, it would be impossible to pile the bar¬ 
rels more than two high, and the remaining 8 ft. of 
headroom would be wasted. 

I* ig. 9 shows the proper way to store barrels con¬ 
taining liquids, providing dunnage is being used in 
place of racks. Note the dunnage on the floor, which 
gives two points of contact on the staves of the barrels 
instead of placing all the pressure directly on thd" bilge. 
The two points of contact also hold the barrels steady 
and prevent accidents from a wabbly pile. The dun¬ 
nage foe the second tier is also shown. It is not recom 
mended to pile liquids over two high with this system, 
lut barrels containing dry products can safely be piled 
as high as four tiers. 

fig. 10 shows the same warehouse equipped with 
racks. Note the additional increase of 50 per cent by 


adding the third tier of barrels. If this warehouse had 
been built with the idea of using racks, a slight re¬ 
arrangement of the overhead steam pipes would have 
permitted the placing of a fourth tier, which would 
have allowed an increase of 100 per cent over the old 
method. This photograph shows very clearly the nar¬ 
row aisles that are possible with the use of racks and 
also how the bottom barrels can be removed without 
disturbing the upper tiers. 

Practice in Handling Slack Cooperage 

The illustrations so fur have shown only tight coop¬ 
erage. Figs. 11 and 12 show two ways of storage, a 
proper and an improper method. While the.se photo¬ 
graphs show slack cooperage, it is only incidental. 

Looking at Fig. 11 we see a good example of how 
not to pile barrels and also the wrong way to use a 
portable elevator (or tiering machine). First, there is 
no dunnage between tiers*of barrels; this makes a 
very unsteady pile which is dangerous and does not 
permit of the full u.se of the overhead space. If dun¬ 
nage had been placed in this pile, it would have been 
(lossible to pile the barrels four high, thus increasing 
the stoiage capacity by 3,3:\ per cent. It is plain to 
see that some of the barrels ari‘ resting directly on 
the heads of those beneath; this often causes breakage 
of the heads. The portable elevator should be placed 
with the pile or at right angles to the position shown 
in ordei- to operate efiiciently. Placed in its proper 
position the machine will work in narrower aisles and 
the barrels can be rolled on from the front of the 
machine and off at either side without moving the 
machine. This important point is often overlooked. 

Fig. 12 shows the proper way to pile barrels and 



PIG, 12—-PROPER AND EFFICIENT METHOD OF PILING 
BARREI.S CONTAINING DRY l‘RODUCTS 
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also the proper position of the portable elevator in 
relation to the pile. Note the dunnage beneath the 
bottom barrels so as to allow the moi.sture from the floor 
to escape, thus eliminating the .swelling of the bottom 
heads. Observe the straight even piles, I he placement 
of the dunnage, the nearness of the portable elevator 
to the face of the pile and the number of men used in 
piling this material. 

f'ig. 13 shows the wrong way to place a portable 
elevator and also shows how the contents of the barrets 
leak out between the staves when they are stored on 
the chimb, h'ig. 14 illustratc.s the use of the rack 
system and the proper placing of the jiorttible elevator 
when it is used in conjunction with racks. Note how 
some of the barrels from the bottom tiers have been 
removed without disturbing the upper tiers. 

There are a number of points which have not been 
touched in this article, and a mimlier that are found 
only in certain branches of the chemical industry. It 
will be found advantageous by most companies to look 
over their pre.sent methods of liarrel storage and to 
correct the faults .set forth in this article It will also 
pay to have their engineering department or an outside 
consulting engineer make a study of their barrel stor¬ 
age. Often little items that are being dailj' overlooked 
will amount to a loss of thousands of dollars pi-r year 
that could be saved without a very large investment. 
Under this heading comes the matter of space. Are 
you getting the maximum amount of storage possible 
in a given space? 

A Few Axioms in Hahkei. Haniilinc 

In conclusion a few general points aliout the han¬ 
dling and storage of barrels should be listed and 
followed to otitain the maximum results and possible 
economies. 

1. Keep the barrels dry; never leave them outdoors 
even for an hour without covering. 

2. Never store barrels in a draught, in a sunny room, 
in a wet cellar or where temperature is in excess of 
GO deg. 



FIG. 18—t>OOU I,AYOITT OF W'.\RE110USE AND AISLES 
Nolo conlents of barrola lonklnfc between tho fitavoB. 



Covrttmi 0/ fA<i Bconomi/ Nntxn'-miiii I'o 

i n: 11 IbXi’lblJJON'l’ J.AVOI T t)l'' n.NHKKI. U..\('KS 

I'lopi'i nictiKtrl of .stiirlnjr Iuiit-i-Is urid luupcr location of tiennp 
rniicini!-' in plnf'ini? barrels. 

3. Maintain an even temperature in the warehouse. 

4. Always store on the bilge with the bung stave 
up. This is the weakest .stave in the barrel. 

•T Never store on the chimli without placing dunnage 
between tiers. 

(i. Always cooper barrels by machinery. It gives a 
better and tighter Job. 

7. Never drop a barrel. To do so may break the 
staves. 

8. Use a paper lining in barrels containing dry 
products. 

!l. Size (line) barrels that will contain liquids to 
prevent the wood ab.sorbing the product. 

to. Never fill barrels with products that are hot. 
The barrel will expand and develop leaky joints a,s soon 
as it cools. 


Coke Byproducts of 1922 

The U. S. Geological Survey has issued preliminary 
stali.stics indicating a production of 28,493,000 tons of 
byproduct coke and 8,033,000 tons of beehive coke dur¬ 
ing 1922. On the as.sumption that the yield of byprod¬ 
ucts from coke ovens in 1922 bore the same relation to 
the coke production as in 1921, the following recoveries 
of various products are estimated: 


Tar. Kill. 365.000,000 

Aniriifniia (snljihutc uciulvalont of nil forniH), lb... 946,000,000 

(?aN M. oufl. 447.000,000 

Cnidt- lipht oil, Krai. 111,000.000 


The Survey has issued preliminary figures by states 
and by months as a part of a recent weekly coal report. 
Those desiring these data can secure them on application 
to the Survey, Washington, D. C. 
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The Chemical Engineer’s Part 
in the Rescue Work at the 
Argonaut Mine Disaster 

How the Composition of Escaping Gases Was Used 
to Follow Progress in Controlling the Fire 
—Estimate of Extent of Destruction 
Based on Gas Analyses* 

Bt L. H, Dusciiak 

C'lipniirnl En>;huH-r. Snn I'lam sen 

W HEN the fire was discovered in the vicinity of 
the 3,000-ft. level of the Argonaut shaft in Cali¬ 
fornia shortly before midnight on Aug. 27, 1922, the 
mine was being ventilated in the usual manner by an 
exhaust fan situated near the collar of the Muldoon 
shaft, which with the communicating system of raises 
and connections formed the return airway. As no 
change was made in the system of ventilation after the 
fire started, a dense cloud of smoke was soon emitted 
by the fan. This continued for about 3 hours, after 


Co. At this time the churning of the fan indicated that 
it was handling much less than the normal volume of air. 

During Wednesday and Thursday the composition of 
the fan discharge remained practically unchanged, in¬ 
dicating that the efforts to extinguish the fir# were un¬ 
availing. Exploration made Thursday afternoon by an 
apparatus crew under the direction of B. 0. Pickard oi’ 
the U. S. Bureau of Mines disclosed burning timbers 
below the 2,500-ft. level. The.se were extinguished 
without producing any material change in the gas dis¬ 
charged by the fan and it was evident that a vigorous 
fire was .still burning considerably below this point. 
On Friday it was decided that further efforts to ex¬ 
tinguish the fire by the application of water from above 
were uaele.ss and a tight bulkhead was constructed 
across the shaft below the 2,500-ft. level. Bulkheads 
in the drifts on the 2,400- and 2,,500-ft. levels were also 
repaired and sealed with cl#y in order to prevent any 
fresh air from reaching the fire zone. The efficacy of 
these bulkheads was shown by an almost immediate de¬ 
crease in the quantity of CO, and CO in the fan dis¬ 
charge. 

On Sunday, Sept. 3, an exploring party crossed from 




1- .M'l’.MlATlS l-.SKII AT AHIJ(I,\.M"I .M IN ll 


winch the ilensity of the smoke cloud materially de- 
crea- ‘d, but the fan discharge was .still of a highly 
toxic character. Owing to the limitations of the oxygen¬ 
breathing apparatus, any attempt to reach the working 
level.s of the mine through the Muldoon .s,y.stem was out 
of the question as long as the Muldoon atmosphere re¬ 
mained irrespirable. An accurate knowledge of the con¬ 
dition of this atmosphere was therefore es.sential in 
planning the rescue program. 

Regular gas sampling at the Muldoon fan was com 
menced on Wednesday morning, Aug. 30. A typical 
analysis was as .follows: 0„ 17.6 per cent; CO„ 2.8 
per cent; CO, 0.7 per cent. Analyses were made with a 
standard Orsat apparatus, following the procedure out¬ 
lined by Kreisinger and Ovitz.' Carbon monoxide de¬ 
terminations were also made with the carbon monoxide 
detector,' manufactured by the Mine Safety Appliances 

.‘Th. »rit.-r .spent -I weeks at Jackson, I'lillf., as consultlnK on- 
kiinri'i for thf Iiuluxtrial Accident CommlHwion of (California. He 
'I'Mics lo aclfnowledgc the Hsafstatice rend'icd b^v Orr Wtwaburn, 
(ill- (Jlobc Mlnml DlHlrlrt Mine Rescue and First Aid Asaocia- 
and of various rescue men working nntler the alreotlon of 
1' (> I’ickard, tif t)io TJ. S. Bureau of Mines. 

"Flue (las Analysis bv Means of the Orsat Apparatus, by 
H- nry KrclsinKer and F. K. Ovitz. Bulletin 97, U. S. Bureau of 
Mine.s. 

-''o far as the writer knows, this was the first time that the 
'-‘rbon monoxide detector has been used to any extent In connec- 
tii>n wltli a mine fire. Its indications were checked repeatedly by 
Ui«‘ Orsat apparatus and also confirmed by tests with canary birds. 

wfuj found that the color scale of the Instrument could ^ 

I ' lui underground In the concentrated beam of two carbide liffhts 
IT iwo pocket flakh light*. The elmpUclty of the iMtrument and 
ih- ease with which determination* are made euggeet that It 
might be of u«e In connection with regular mining operations. 


the Argonaut .shaft to the Muldoon end of the 2,400-ft. 
level. The raise coming up to this point carried all of 
the gas escaping from the lower levels of the mine. 
A sample taken at that time with the apparatus shown 
in Fig. 1 and analyzed later in the usual way had the 
following compositions: 0„ 13.0 per cent; CO„ 6.2 per 
cent; CO, 0.9 per cent. A comparison of this and sub- 
.sequent sample.s at this point with .samples taken at the 
fan showed that between the 2,400-ft. level and the sur¬ 
face, the gas coming from the lower levels of the mine 
was diluted with approximately twice its volume of 
fresh air entering through superficial workings. 

Systematic sampling was continued both at the fan 
and the 2,400-ft. level and anemometer and temperature 
readings were taken regular y at the latter roipt. 
Owing to the greater significance of the observations 
made at the 2,400-ft. level a selection from these data, 
given in Table I, will be sufficient to show the course 
of events. 


TAHI.F. I—COMPOSITION OF OASES AT 2,400-FT. LEVEL 




Temp.. 

Air Vol,, 
Cu.Ft. 

(lU Coinpoeitioa (in Per Cent) 
By 

.-By Great-> Detaotor 

Daln 

Time 

De* V. 

Per Min. 

C, 

CO| 

CO 

CO 

9-3 

8:00 p.m. 



13.0 

6.2 

0,9 


9-6 

11:00 a.m. 

80 

5.000 

12 8 

7,0 

0.9 


9-8 



4.000 

13.6 

6.3 

0.5 


9-12 


80.6 

3,800 

15 2 

5.0 

0,6 

6.5 

9-M 

II :00 a.m. 

79.7 

3,900 

IS 5 

4.6 

0 4 

0.5 

9-16 

n;l3a.m. 

80 0 

4,100 

15.2 

3.9 

0.2 

0.1 

9-17 

3:30 p.m. 

tp.k 

4,500 

16.1 

4.0 

0.1 

0.05 
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Accurate work with the anemometer was impoasihle 
and the variations in the gas volumes shown above are 
without significance. The gradual decrease in the CO, 
and CO showed that the fire was being slowly smothered 
owing to ,thc continued effectiveness of the t)ulkheads. 
At times large quantities of water mist were present in 
the gas coming up the Muldoon raise at the 2,400-ft. 
level. The water mist was doubtless due to one or both 
of the following causes—namely: the [Mmotration of the 
fire zone by water or the progress of the fire to a point 
where considerable water entered the shaft. 

The diminution in the carbon monoxide was closely 
watched from day to day in the hope that the atmosphere 
in the Muldoon system below the 2,40()-ft. level would 
clear sufficiently so that rescue parties could safely 
descend to the lower levels of the mine through this en¬ 
trance. The atmosphere, however remained irrespiral)le 
up to the afternoon of Sept. 17, and early in the morn¬ 
ing of the 18th, connection was m.'ide between the 
3,600-ft. levid of the Kennedy and the 4,200-ft. level 
of the Argonaut, 

During the tinu- of the exploration work and the re¬ 
moval of the bodies, gas samples wei’c analyzed at 
frequent intervals, but there was no indication that the 
air entering the mine through the Kennedy connection 
cau.sed any change in the fire zone. 

Cai.c.ui.ating the Extent oe the Kike 

One of the much-di.scussed subjects prior to the en¬ 
trance of th(' Argonaut shaft through the Kennedy con¬ 
nection was the extent of the fire rone in the shaft and 
particularly the (|ueslion as to whether the l,2IIO-ft. sta¬ 
tion in the Argonaut shaft would be found intact. On 
Sept, 4 the writer made :i rough calculation of the 
amount of timber which had been bui'iied up to that 
tim(>, and at intervals aftei- tliat this calculation was 
brought up to date. For the period covered by the gas 
anal.i'ses these calculations were bast-d upon the volume 
and total carbon content of the gas coming up the Mul¬ 
doon raisi' at the 2,40t)-ft. level. For the initial period 
of the fire, assumptions were made as to the volume of 
air entering the tire zone, and the extent to which the 
oxygen was consumed by the burning timber. Accord¬ 
ing to data furnished by the management, the timber 
used in the Argonaut shaft corresponded to 1,200 lb. 
of wood per running fool of shaft. The wood was as¬ 
sumed to contain .'iO pel- ci'ul carbon. A summary of 
the.se calculations is given in Table- II. 


TAni.E’II ESTIMATl'IOl' SH M '1 I'I.MIieHINC IUUNEH 
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The assumptions used in calculating the quantity of 
timber consumed during the early period of the fire 
before exact gas data were available were considered to 
be liberal. The computations based on gas data are. fair 
approximations, but indicate only the quantity of timber 
totally destroyed. There was no way of knowing 


whether the timbering in a single continuous section of 
shaft had been destroyed or whether partial de.struction 
had occurred throughout a greater length of shaft. Bal¬ 
ancing these several considerations, the writer expressed 
the opinion that not more than a thousand feet of shaft 
timbering had been involved and that consequently the 
4,200-ft. station would be found intact. Subsequent ex¬ 
plorations have shown that the shaft was not burned 
below the ,‘i,700-ft. level, and it seems likely that thf 
estimate will prove to be, approximately correct. 

The Value oe’ Gas Analyses 

As the events at the Argonaut were followed from day 
to day one was repeatedly impressed with the fact that 
the analyses and other observations of the gas strearr. 
coming up the return airway furnished the only means 
of judging what was going on in the fire zone. The.sc 
observations not only .showed that the fire had lieer 
placed under control by the bulkheads but al.so that it 
was b(“ing slowly extinguished. In this case the story 
told liy the gas work is a relatively simple one. Uurinf 
the previous fire at the Argonaut in 1919 a somewhat 
similar program of gas .sampling was carried out and or 
several occasions variations in the gas composition gavi 
notice of occurrences underground which required im 
mediate attention. 

It is possible that the utility of the systemalii 
determination of gas composition, gas volume, etc., ii 
connection with mining ojiei-ations has not been full.' 
.•ipprecialed. Seepages of methane occur in certaii 
formations and there are several ca.ses on record where 
explosive mixtures of this gas with air have beei 
formi-d in underground workings in California. Warn 
ing of such seepages might be obtained by analysis o 
the return air before dangerous quantities have col 
levied. In a similar way, the inllux of air high in car 
bon dioxide from old woi-kings, due perhajis to move 
nienl of the ground or failure of an old bulkhead, migh 
be detected. The underlying consideration is that ai 
examination of the return air may yield information ii 
regard to an occurrence at a remote point, thus givini 
notice of a condition which reciuires attention. 


The New (Ihemieal Element, Hafiiiiini 

In (’hcniistrii and Indiisiry for ,Ian. 26, w'c read o 
the discovery by Professors Coster and Hevesy, o 
Copenhagen, of a new element, called hafnium, aftc 
Hafniae, an ancient name for Copenhagen. The ne' 
element is homologou.s to zirconium and is apparent! 
present in .specimens of zirconium minerals to the ej 
tent of about 1 per cent. It has been discovered b 
means of its X-ray spectrum, and the method w'ill i 
all probability be applied to advantage in the discover 
of other elements. 

For some .years past the University of Copenhage 
has made valuable contributions in the department r. 
both physics and chemistry. The theories of Professo 
Bohr as to the structure of the atom and the calculi 
tions he has made of the ortiils of the revolving electron 
have gained recognition and have assisted in .solvin 
the difficulties of the emi.ssion of ordinary brighl-lir 
spectra. The output of accurate determination of X-ra 
spectra by Professors Hjalmar and Coster and othei 
has been considerable, and a complete survey of th; 
interesting field of research is now being undertake: 
The Scandinavian men of science seem to abound i 
genius as do their minerals in elements! 
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What Happens During 
Fermentation? 

Some Recent Developments Which Have Given Us a 
Better Insight Into Various Biochemical 
Processes of Industrial Importance 

By F. F. Nord 

IVjUlor liigunieur, Berlin 

T he fermentation industries stand foremost in 
importance among the technical consumers of 
agricultural products. Tremendous (luaiitities of alco¬ 
hol, lactic acid, butanol, acetic acid and other chemical 
materials are prepared from carbohydrates with the 
help of micro-organi.sms. Although we are intimately 
acquainted with the.se final products and with the raw 
materials from which they are obtained, we have only 
begun the research which, with the aid of organic 
chemistry, will penetrate into the I'eal nature of these 
reactions. 

This work has, however, already led to significant 
and important results. Among the more recent develop¬ 
ments 1 need mention here only the di.scovery of the 
pyroracemic acid fermentation and the sugar-free f<'r- 
mentations and the new theory of alcoholic fermentation 
arising from the.se discoveries. This work has led 
to supplementing Gay-Lussac's classic fermentation 
formula of 1810 

C'„1I,,0. 2(',H„() I 2GO, 

by ilie tw'o new e(|uations: 

- CHflHO T Cl), I C,I10, 

2C,II,,0. -t 11,0 -- CH.COOH 

f C,,H„OH I- 2C.H.0, I 2CO, 
E.xpressed othei'wi.se, it may be said that sugar is split 
up into acetaldehyde, glycerine and carbonic acid as 
well as transformed into alcohol, acetic acid, glycerine 
and carbonic acid. 

The Intermediary Stack 

From fermentation practice wo know that one mol¬ 
ecule of sugar yields two molecules of ethyl alcohol and 
two molecules of carlxmic acid without .so much as the 
slightest indication of either C,H,,— or CO,— gi’oups 
existing in the sugar. This is a typical example of a 
reaction which i.s possible only by pa.ssing through 
intermediary stages. This view is not a novel one. It 
has obtained for 30 years and yet search for these 
intermediary stages was unsucce.ssful until the ferment- 
ability of pyroracemic acid was definitely established. 

This study is bound up with that of the activity of 
the enzyme carhox^lasc, contained in the complex zymimc. 
that splits the sugar into alcohol and carlxmic acid. 

I’yroracemie acid, which might potentially be present 
in grape sugar and in other fermentable carbohydrates, 
is split into acetaldehyde and carbonic acid according 
to the following simple equation: 

CH,COCOOH CIUCOH -f- CO, 


r'lll.F, 1 UEI.ATIIIN OF .“(IDII’M .SIT.riinK CONTENT TO 


l’ropi>rt,ioii of 
SiilphitfMo Sunn r 
(I’tT Cent) 


40 

h7 

HO 

100 

i:o 

ISO 

200 


fil-Yf-'lCJlINF. 'S IFLD 


V i»-l<l of (ilvceriiH' 
ill I*fr('*‘iii of Thforcliiial 


23 I 

24 8 
27 3 
30 I 

33 

34 b 
36 7 


Here then we have bodies in which carboxyl and ethyl 
remnants are found and how they came into existence 
is no longer a subject for speculation, but can be 
demonstrated experimentally. The facility with which 
pyroracemic acid yields to this charaeteri.stic division 
into acetaldehyde and carbonic acid makes it* immate¬ 
rial biologically whether, in fermentation proce-sses, 
acetaldehyde and carbonic acid as such are assigned 
their function, or whether it he in the form of their 
union as pyroracemic acid. 

Commercial Production ok Glycerine 

Outstanding among the practical achievements in the 
fermentation field is the commercial production of 
glycerine in Germany by Connsteiu and Ludeckc. The 
great dearth of glycerine among the Central Powers 
(following the cutting off of imports of fats and oils) 
and the demand for military’ purpo.ses prompted the 
theoretical researches which eventually led to this 
process. 

Sugar was available as a raw material and accord¬ 
ingly every effort was concentrated on its fermentation. 
Previously this had been conducted only in neutral or 
faintly acid solution. Knowledge of the facile forma¬ 
tion of acet.-ddehyde which has iireviously been referred 
to, and the work of Buntc and later of Kerp on .sodium 
acetaldehyde sulphite, suggested the possibility that by 
succe.ssfully removing the acetaldehyde in the form of 
that compound 

Cll CHO I Na.SO, II O 

- CH CHOH.SO,Na F NaOH 
some glycerine might be formed provided suitable con- 
dition.s for the fermentation were maintained. In the 
first experiments a number of compounds of alkaline 
reaction were u.sed such us di.sodium phosphate, sodium 
carbonate, sodium acetate and sodium bicarbonate. 
However, these gave rise to the growth of a great many 
lactic-acid bacteria, which, while flourishing in the 
alkaline nutrient medium, not only consumed large 
(]uantities of sugar hut also were the cause of an 
impurity which was difficult to remove from the result¬ 
ing glycerine. 

The alkaline salts were next replaced by disodium 
.sulphite. This salt, when added to the mash even in 
very considerable quantities, does not inhibit fermenta¬ 
tive action of the yeast and in addition is a valuable 
antiseptic. 

The manner in which the yields of glycerine increase 
with increasing amounts of this salt may be observed 
from the figures in Table I. 

It is of significance to note that during the war the 
monthly production of glyci'rine by this method 
exceeded 2,000,000 lb. and the yield was 20 to 2.5 per 
cent. 

The Theory Explained 

With such commercial results attained, fresh impetus 
was given to attempts at the theoretical explanation of 
the reaction.s involved. The way was shown by C. 
Neuberg and E. Reinfurth, who in their very extensive 
investigations proved that the secondary sulphites enter 
into a very loose combination with sugar which in 
aqueous solution undergoes almost complete dissocia¬ 
tion. The resulting sulphite complexes with aldehydes 
are more stable, especially the sulphite-acetaldehyde 
combination. With any amount of sulphite employed, 
the quantities of acetaldehyde and glycerine produced 
are found to be in relation of 1:1 mol. As regards 
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the participation of the Hulphite, the ideal fermentation 
equation now becomes (where A/ — alkali metal) 

C.H„0. ^ M,,SO. + H/) 

^ CH.CHOH.OSO^M ( MHCO, 4 C,H,0., 
The Kene^'ation of acetaldehyde and iriycerine may be 
said then to lie represented by the followniE reactions; 
t-nH,./), -f 2H,0 - (methviKi.voxal-aldoi) 

C„H,0, 2(lH,COHCOH 2(:H,((){'()H 

(methy)((lyoxal) 

2(:h,,{:()H(;oh a 2H/) cufliicdioticn oh 

i t:H,(;ooooH 

(pt rorarrinii' jichl) 

Ctl,, cocoon CO, 4 CHCOll (acetaldehyde) 

CH.COCOII 4- CH.COH -f 11,0 

^ CHCOCOOH [ CJf.OH 
In normal alcoholic fermentation the final phase 
means a reduction of acetaldehyde to ethyl alcohol. By 
fixintf the acelaldyhyde iiv the form of a sulphite com¬ 
plex (CH,CH01I0S0,M) it is withdrawn from the final 
phase of hydrogenation and inasmuch as free hydrogen 
is not being generated, aiudher reduction product, 
glycerine, is formed in equivalent amount. The more 
sulphite pre.sent the more acetaldehyde is held and con¬ 
sequently the more glycerine can be produced. 

In studying these reactions one is impressed with 
the strategic position held by I he pyroracemic acid and 
by acetaldebyde. The whole scries of equations is based 
on the assumption that initialli two molecules of water 
are split olf to form methylgl,\ oxal the first product 
with thn‘e atoms of carbon in the molecule. All fur¬ 
ther rearrangements amount to reiieated transforma¬ 
tions of methylglyoxal in conformance with the 
Oanni/.zaro retiction. In the first, p.iroracemic acid is 
formed, and, taking up water, glycerine. 

The pyroracemic acid having lieen dissociated into 
carbonic acid and acetaldehyde through the action of 
the enz.i'me carlioxyla.se. acetaldehyde is present for the 
second reaction with methylglyoxal (also an aldehyde). 
After the single (lannizzaro reaction had been confirmed 
through a number of observations and the succeeding 
internal rearrangements established biochemically, it 
stood to reason that this reaition rejiresented a step 
in the intermediary processi’s of alcidiolic fermentation. 

The question now arose as to whether the mixed 
transformations between simple aldehydes, such as are 
set forth in the preceding eiiuations, could actually be 
effected. The author put the iiuestion to experimental 
proof and obtained an affirmative answer. He succeeded 
in bringing about this transformation between two 
aliphatic aldehydes and also between one aromatic and 
one aliphatic component. This was accomplished by 
employing a suitable catalyst, and a .series of inve.stiga- 
tions comidelcly confirmed this explanation. 

Study of B. t'oi.i Fermentation 
With the successful use of disodium sulphite in yeast 
fermentation, a fresh impetus was given to investiga¬ 
tions on the metabolic procedures in the case of other 
micro-organisms. 

Nature offers in the widely occurring H. rnli an in¬ 
stance of carbohydrate fermentation on a va.st scale. 
This agency is not limited to the sugars proper, hut is 
concerned with relaled substances as well—for instance, 
with mannite and gl.vcerine. 

It will be recalled that the yeasts are comparatively 
resistant to the alkaline sulphites, which, as we have 
seen in the case of glycerine, contribute to the mech¬ 
anism of the reactions by assuming the role of a bind¬ 
ing agent. In applying this principle in the case of 


bacteria, however, conditions were altered, in so far a 
the sulphite of an alkaline earth, such as calcium su 
phite (with a neutral reaction), was used instead o 
the secondary sulphites of sodium or potassium (o 
alkaline reaction). 

(lalcium suiphite offers advantages not only becaus 
of its neutral reaction but also because of the fac 
that, since it is insoluble in water, osmotic action harrr 
ful to sensitive organisms is avoided. A di.sadvantagi 
however, lies in diminished concentration of sulphitt 
ion, although this may in a measure be overcome b 
agitation. 

The role of acetaldehyde as a transition factor i 
fermenting dextrose and glycerine by means of B. coi 
has been proved where the calcium sulphite modifies 
tion has been employed. 

Here too acetaldehyde is formed (40 to 45 per cen 
of the corresponding amount of ethyl alcohol) plain! 
at the expense of the reactions 

2C,H„0, 4 H,0 ^ 2C1I,CH0HC00H 

4 - 2CO, + 2H, 4 CH.COOH + C.H.OH 
C.H.O. HCOOH 4 C,H,OH 
which in a normal coli fermentation result in th 
alcohol. 

Similarly, acetaldehyde as an intermediate product i 
met with in other fermentation reactions such as thos 
re.sponsib!e for putrefaction and also in the citric aci 
and funiaric acid fermentations. 

All of the preceding fermentations by yeast or ba< 
teria are of an anaerobic character. It .should, then 
fore, be of interest to study the modus operandi in 
fermentation where atmospheric oxygen takes a par 
An example is the production of acetic acid, which i 
closely related to the different sugar fermenta-tions. Thi 
i.s not only because many organisms will form acetic aci 
from carbohydrates, but akso because in the aceti 
oxidation we see the alcohol, after certain organism 
had produced it from sugar, further transformed b 
means of another organism. And, too, the sulphit 
"blocking” of acetaldehyde in order to arrest the suga 
fermentation in an intermediary stage has akso bee 
accomplished in the case of vinegar. From one-thir 
to three-fourths of the acetic acid formed by the reac 
tion could be removed in the form of acetaldehydi 
These results were obtained from extensive experimet 
tal investigations with wine and vinegar bacteria, ei 
peeially B. asce.nde.ns and B. pasteuriamm. 

In practical vinegar making traces of acetaldehyd 
not infrequently are found, especially in tho.se case 
where by faulty operation there has been an accumuh 
tion of alcohol with an insufficient air supply. 

Butyric Acid and Alcohol Fermentation 

The formation of acetaldehyde as an intermediate i 
butyric acid fermentation has been well proved. B 
using B. butijricn.s Fitz in the pre.sence of disodiui 
sulphite, 11.8 per cent of the aldehyde has been show 
to have been formed. The acetaldehyde and its ald( 
when acted upon by this bacillus yield ethyl alcohol an 
acetic acid instead of butyl alcohol and butyric aci( 
Although the pyroracemic acid is fully utilized for sui 
plying carbon, yet only traces of butyric acid are formei 

The aldol of pyroracemic acid, the 

a keto-Y-valerolaetone-Y-carboxylic acid 
CH,—C(OH)—GOOH 
I 

CH,COCOOH 

(condensation product of two molecules of pyroracem 
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acid) yield considerable amounts of butyric acid when 
acted upon by the B. butyricm Fitz. 

How pyroracemic acid functions as an intermediate 
product in this complex process is made apparent by 
the following reactions: 

2CH,COCOOH 4 4H 
2CH,COCOOH - C,H,0. (aldolization) 

(a) C,H,0, —’ 2CO, 4" (butyric acid) 

(b) C.H.O, 4- 4H — 2CO„ -) Ilf) 4 - C,H,„0 
(butyl alcohol) 

Thus it will be seen that acetaldehyde occupies a posi¬ 
tion of great biological importance. 

It has been isolated from many different carbohydrate 
fermentations. There have been vague indications of 
the presence of aldehydes in physiological processes, but 
almost without exception evidence has been lacking as 
to the kind of aldehyde present. In ca.ses where acet¬ 
aldehyde has been definitely isolated its pre.sencc has 
been explained as a secondary oxidation of ethyl alcohol. 
It is well known that alcohol will form acetaldehyde 
under a number of circumstances, such as by contact 
with porous bodies, by exposure to light and by various 
metallic surfaces in presence of air. Such qualitative 
traces as were noted in normal fermentations were, ex¬ 
plained ahso as secondary oxidation of alcohol. How¬ 
ever, this would not account for such amounts as are 
indicated in the sulphite fermentation—viz., 7,5 per cent 
of the alcohol present. 


Volume Changes During Hardening 

In the course of the investigations conducted liy 
Howard Scott at the Bureau of Standards for the gage 
■^teel committee, an attempt was made to locale the 
principal source of di.stortion duidng hardening. Gage 
specimens made of a high-nickel steel, containing 0.11 G, 
0.89 Mn, 0.19 Si and 31.0 Ni (which has no hardening 
liansformation), were quenched in water from 800 
deg. C. and the following changes noted; 


I-fiiKlli --l)iaiiir-(i-r (In x Ih 3) 


\;) 

(In X 10-5) 

Left 

('(‘iiti r 

Hight 

1 I\ 

-0 08 

0 16 

0 M 

-0 14 

1 22 

-0 M 

0 5? 

0 43 

-0 46 


1 21 was silver plated and I 22 unprotected, so it was 
necessary to pickle the latter specimen, which circum¬ 
stance probably accounts for the greater decrease in size. 
The changes are, however, very small, perhaps within 
the limits of reproducibility, so the effective changes 
must he associated with the true hardening transforma¬ 
tion called by Scott Ar". 

The hardening transformation occurs in tool steels at 
a temirerature below 300 deg. C. and is sometimes not 
complete at ordinary temperatures. It involves a con¬ 
siderable change in volume of the steel and this suggests 
that the dimensional changes may be controlled by the 
rate of cooling through this range. An increase in 
\olume cannot t)e avoided if high hardness is desired, 
so the problem of dimensional changes resolves itself 
into the problem of producing uniform dimensional 
changes in all directions. Two obvious courses are open 
for accomplishing this; either to use a deep hardening 
steel and cool slowly through the hardening transforma¬ 
tion, thereby permitting it to progress uniformly through 
t he whole mass, or to harden only the surface layers of 
the steel. The latter expedient introduces a variable 
which is very difficult to co.ntrol. 

A chromium-bearing steel containing 1.00 per cent 
carbon and 1.84 per cent chromium is much used for 


gages, and experiments were made as outlined in the 
following table; 


(jueiiuhinR 
[’crnperHturc, 
Deg C 


Tc'tiipiTHturc of Hath, 

Chuugt* iti 

Nature of Hath 

Deg 0, 

111. X lo-* 

825 

Oil 

flOn. oo* 

• 2 05 

840 

Oil 

H 

4.46 

840 

Litiuid Air 


6 22 

830 

Oil 

14(1 

5 47 

840 

Oil 

140 

8 27 

800 

\5’ntor 

li 

15 65 


’I'likiiiM 2 luitirs 


To reveal distortion, the change in length is calculated 
from the change in specific v<ilume, giving the total 
length change for uniform change in all directions. 
Differences between these values and the values for 
length change are then a measure of distortion. The 
distortion for water quenching is very marked, the actual 
length change being more than twice the computed 
change. There is, however, little distortion on oil hard¬ 
ening, though cooling rapidly from the oil quenching 
bath at 140 deg. C. appears to cause greater distortion 
than cooling slowly from that temperature. 

The conclusion should not he drawn, because the oil- 
quenched specimens show less distortion than the water- 
quenched specimens on hardening, that they will neces- 
.sarily show less dimensional change with time. In 
fad, from the indications so far, the opposite appears to 
be true—i.e., that the water-quenched specimens change 
le.ss with time. 

The volume change is aboul 0 3 per cent for water 
quenching and probably represents the maximum for 
full hai-dening. Certain of the oil-quenched specimens 
show as great a volume change as this, hut it is doubtful 
whether the hardening has penetrated to the center, 
li-in. diameter .specimens of this chromium steel 
quenched in oil from 1,000 deg. C. show only a surface 
layer of martensite, but penetration to the center on 
water quenching. 

Oil quenching evidently produces little di.stortion, but 
that it gives maximum hardness is open to question. 
None of the specimens listed in the table showed full 
file hardness, while those quenched in oil from 800 deg. C. 
were distinctly .soft and probably not martensitic even 
on the surface. 

Fertilizer Industry ConsuineH the Largest 
Quantity of Sulphuric Acid 

Eliminating the amount of sulphuric acid used for 
munitions and allowing about 200,000 tons for peace¬ 
time explosives, an indicated requirement of 6,010,000 
tons for normal peace industries is arrived at. The 
normal amount of sulphuric acid used for explosives 
would thus be less than the quantity used in the metal¬ 
lurgical industry, including the manufacture of storage 
batteries, but more than the quantity used for paints, 
lithopone and glue. Fertilizers head the list as 
taking the largest quantity. However, the need for 
so much acid in the summer of 1918 operated to reduce 
the amounts used for other purposes, for pre-war con¬ 
sumption in the manufacture of phosphate fertilizer 
was about 2,300,000 tons a year and it has since grown 
to more than 2,600,000 tons, or over half the total. 
Moreover, it is to be noted that ammonium sulphate, 
and probably other products classified with "chemicals, 
drugs and ammonium sulphate," are themselves used 
for fertilizers or to make fertilizers, so that without 
doubt the fertilizer industry is normally by far the 
greatest user of sulphuric acid. 
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Structure of 
Chromium-Nickel Steel 

By H. B. Pulsifer and 0. V. Greene 

AssjMiiint 1'I'olc'-soi .Met;il!iir uv, [iclilnh UnivriBity, and 
M''t.'i)liii'niH(, )'|jil,id*'iiilil,i A J^■:ldltI|; J{ I( Cii 


A Series of Micrographs Fail to 
Show Any Change in Structure 
in Quenched Cr:Ni Steel After 
Various Draws, Despite Large 
Differences in Physical Prop¬ 
erties — Precautions Needed in 
Etching and Photographing 


W E hiid availabk' a aeries el' 1-iii. rriuiifl bars 
manufactured in the liaaic iipen-hearth liy the 
Bethlehem Steel Co., of the following' analyai.s: 


(’hi'diaiuni- 

.Niekel Chromiuni- 
S.A.E, :!2I0 Molybdenum 

Carlioii .(.0..'!K O.'lti 

Manaanese.O.lia D.7d 

I’ho.sphorus. 0,01 H O.Oda 

Sulphur.0.0:ll O.OUl 

Silicon . (I.'JO 0.21! 

Chronnutn. l.OS 1.07 

Nickel .1.H7 ..... 

Molybdenum. O.a.'l 


Phy.aieul i)ropertie.s after a vai'iety of heat-treatments 
had been studied in a tfraduation thesis by former stu¬ 
dents, and found to be very similar to tho.se tfiven for 
similar material by H. J. Fi'eneh in MduUurtiiral it 
dhemiral h'tijiinrcrinn of Oct. 15, 11117, and in the 
Society of Automotive EriKineers’ Handbook. The 
chromium-molybdenum material is distinctly superior 
to the chromium-nickel. 

Both steels were normalized by heatinu to 1,G00 deg. 
F. during Hi hours, soaking H hours, and slow' cooling. 
Preliminary fracture tests of quenched pieees heated 
to every 50 deg. interval from 1,400 to 1,600 deg. F, 
indicated 1,500 deg. as giving the finest grain and the 
smflothe.st fracture. 

The te,st pieces were cut in 5-in. lengths; eight speci¬ 
mens were quenched in oil and eight were quenched in 
water after holding at 1,500 deg. F. for an hour. The 
pieces of each series were then drawn at 100 deg. in¬ 
tervals from 600 to 1,300 deg, F. 

Preliminary examination at 100 diameters for struc¬ 



PIi: 1—I’l -NI. OIL QUENCHED AND DRAWN TO 
1,2(10 DEC. F. 

1,000 din. 12 niln. etch. Leltz microscope. Cellular 
murlpn.sltp. 


ture was made after the usual brief etching with stock 
picric acid .solution. Thc.se showed a martensitic struc¬ 
ture with the grain boundaries imperfectly disclo.sed. 
(Fig, 6 .) Archer’s method'—etching in freshly pre¬ 
pared 4 per cent picric acid in ethyl alcohol for several 
minutes, and then rubbing off the carbonaceous smudge 
on moist broadcloth—was then used by Mr. Greene and 
each specimen was photographed at a thousand diameters 
magnification. The conspicuous development of the cel¬ 
lular structure requires several minutes immersion in 
the picric acid solution and either a too brief or a too 
long period fails to give the network clearly. The cellu¬ 
lar texture is always pre.sent in the chromium-nickel 
•series; we find in chromiurn-molylidenum steels it is 
more difficult to get the network sharply and it is also 
obscured by an apparent change of the martensitic stock 
to troo.stite about the grain boundaries. 

The microscopic structure of the chromium-nickel 
.samples ajipears to be a uniform cellular martensite; 
this means that the martensite obtained by the quench¬ 
ing has not been changed microscopically by the tem¬ 
pering operation. It is well known that the tempering 
operation alters the ])hysical properties enormously and 
the tempered specimens etch more easily as the tem¬ 
perature of the drawing is increa.sed, but in this 
ehromium-nickel series the microscopic appearance at 
1,000 diameters magnification is not changed. There 
is no evidence that the cellular nature, or the grain 
structure, has been affected in the slightest. Fig. 1 is 
a typical print. We fail to find any noticealde difference 
in the ground-muss, the size of the grains or the width 
of the grain boundaries as the drawing temperature 


7,1111.1, A I.M H., \,>1. C2, p, 7G4 (1!I2(U. 



FID. 2—Cr-Mo, W'ATF.K QUENCHED AND DRAWN 
TO 1,300 DEG. F. 

1,000 dia. 5 min. etch. Pellln-Zeiss microscope. Shows 
dark trooatlle appearing In spots. 
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l'l<l .•i-Ci-NI, WATER QL'IONCTIED AT,!) DRAWN 
TO i.iiuii moo I’ 

-50 Oi:i, ir. min etch, J’L'llin-Zi'is.s mici ust np‘' 
l.it niaiii'nsilc 



I'Hi 1 -('r-Ni, OIL gOLMOIlKl) AN1> DUAWN TO 
l.UM) DLL !•' 

500 (Ji)t. 11 min. etch, rclIln-Zci.sH microsiopf (Vllu- 
lar nuirlrii.sltc. 


has been raised. Since the phy.sital and chemical prop¬ 
erties have chanired very greatly, we must infer that the 
atomic ruadju.stmenta caused by the heating are .sub- 
microscopic. 

We doubt if there is any component which could be 
called troostite in this .series, even at draws a.s high as 
l.UOO deg. F. Thus Seidell and Horvitr/ give a print of 
a \ ery similar structure and call the ground-mass mar¬ 
tensite “surrounded by troostite envelopes.” If the 
grain.s were bounded by troostite, or if troostite began 
to form at the lower drawing temperature, the amount 
of that component should increase with the temperature 
of drawing. 

In the chromium-molybdenum steel there is much 
more evidence of the formation of troostite. The two 
s|)ecimens drawn at 1,300 deg. F. after quenching in 
oil and water respectively show considerable amounts 
of a second component (Fig. 2). This .second com- 

Seidell imd Iloivitz, ‘'J’liysieal Qualiti(‘.‘i of lllyli-Chrome Steel.” 
hon Aiji, Jfiii 30, 1919. 


ponenl etches out dark in the picric acid solution, its 
granule.s are extremely fine and it likely corresponds 
to the troostite of the simple carbon aeries. 

Prolonged efforts were made to develop the cellular 
structure of the chromium-molybdenum slock as com¬ 
pletely as was done with the chromium-nickel material. 
Although traces of units were always apparent and in¬ 
dividual grains could easily be known from the ar¬ 
rangement of the striations, no particular success was 
obtained. Fig. 2 is characteristic of the general results 
in this respect. Possibly the suppression of the definite 
grain outlines of each particle has its physical expression 
in the enhanced strength of the steel”. 

J'ig. 3 is a 2,50-diameter print from the water qflench 
chromium-nickel bar drawn to 1,000 deg. F. This bar 
had a very perfect cellular texture, so that pictures were 
more easily obtained than from any other specimen. 

liiniL jijmI ullimiiii' klp.iikHi lor the quonchod Cr Nl 
.^Uwl, tompcr.-.l at 1.300 F., .i\v 70,000 and 110.000 Ib. per 

,s(| III., bill 30,000 and 130,000 for the t'r; Mo 


‘tV .is?'; !-• v'vy'C'y V' • 

h ’S' '^y rV 'i. • ■ .A' -4 


FIG. 5—Cr-Nl, OIL QUENCHED AND DRAWN TO 
1,300 DEO. F. 

100 dia. 8 min. etch. Pelltn-ZelBs microscope. Cellu¬ 
lar martensite. 


FIG. 6-Cr-NI, WATER QUENCHED AND DRAWN TO 
1.100 DEG. F. 

Short etrh with stock solution. 100 dla. Pellln-ZeisB 
mlcroflcope. Martensite grains Imperfectly disclosed. 
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Fijf. 4 i'hb 500-diameter print from the oil queneh drawn 
to 1,100 dejf. F. The Rraina appear lens sharply defined, 
while there is slitrht evidence of any alteration of the 
martensite. 

Fig. 5 is from a series of chroniiuin-niekel specimens 
drawn to 900, 1,100, 1,200 and 1,300 deg. respectively. 
The fine-grained nature of all the stock is apparent from 
this print at 100 diameters; although the grain boun¬ 
daries are sharp and distinct, it must he remembered 
that either a shorter or longer time in the etching than 
the optimum would leave the grains very indistinct. As 
evidence of how uniform the martensite is in the 
chromium-nickel series and to show the results of a 
brief picric acid etch we give Fig. 0 from the prelimi¬ 
nary work. A casual inspection reveals that separate 
grains are present in the picture, hut it is equally 
obvious that for sharpness or clean-cut delineation such 
etching cannot comiiare with that given in Figs. 1 to ,5. 

A final word may he offered as to pitting and tarnish¬ 
ing of the specimens during the etching, drying and 
photographing. Th(‘ material is very firone to become 
pitted; round pit marks are only too conspicuous in 
Fig. 5. Only sharp and prompt vvnrk will keep them 
subordinated; it may often he necessary to repeat the 
final polishing and etching. Tarnishing is even more 
serious and difficult to overcome tlian thi' pitting. If 
any of the specimens stand exposed in the open air 
or even in a de.ssicator alteration of the surface begins 
quickly and spreads rapidly along the grain borders 
The corrosion caused by exposure to air re.semhies a 
change to troostite; on this account all the specimens 
were photographed immediately after the polishing and 
etching. Specimens were resurfaced in case a iihoto- 
graph had to be repeated the next day. 

It might he proposed that the extent of the tarnish 
might be u.sed as an indication of a change from mar¬ 
tensite to troostite, we do not doubt that the changes 
proijj(ced by the tempering have strongly altered .som“ 
deep-.seated forces in the chromium-nickel steel, and even 
.the microscopic structure of the chromium-molybdenum 
steel, but it would he impossihl(‘ to admit that a pro¬ 
gressive tarnishing could define a siructural constituent. 

Pult'iilH uml the Problem of Priority 

An interesting aspect of the question of priority, 
reported in the Feb. 1 issue of India- Kiibher World, 
presented itself in the suit of the Dovan llhemical Co.^ 
Inc,, plaintiff, against the National Aniline & (Ihernical 
do., defendant. .luilge Manton, in the United States 
District (lourt for the Southern District of New York, 
rendered decision in favor of the plaintiff, proclaiming 
that earlier and inadequate experiments should not he' 
permitted to deprive the successful inventor of his due 
and just reward. The patent under discussion (No. 
1,411,231) was applied for Nov. 12, 1921, and was 
granted March 28, 1922. It represents a method of 
improving rubber compounds .so that the finished prod¬ 
uct shall be of superior quality and the time required 
for vulcanization he greatly les.sened. The inventor of 
this process, Morris 1,. Weiss, has di.scovered that 
diphenyl guanidine not only hastens the vulcanization 
but results in a final product greatly improved in 
texture, durability and aging qualities to a much greater 
extent than when triphenyl guanidine i.s used. 

The use of diphenyl guanidine results in greater 
elasticity and freedom from bloom. Moreover, it is 
also very valuable where it is desired to produce a 


harder or less elastic portion in an article, leaving other 
parts more elastic and flexible, as in the case of auto¬ 
mobile tines. 

The defendant, however, urged that others prior to 
Wtdss have tested diphenyl guanidine as an accelerator. 
At a meeting of the Chemical Society of Philadelphia, 
111 September, 1919, George D. Krutz read a paper in 
which diphenyl guanidine was referred to as an accel¬ 
erator, It cannot be claimed, however, that a mere 
reading of the paper before this .society constitutes a 
statutory publication. Later, in 1920, there appeared in 
the Journal of Industrial and Entiineering Chemistry a 
complete publication by Kratz and others. Although 
this was previous to the filing of an application by 
Weiss, it has been shown that the Weiss tests recorded 
ill the spring of 1918 were previous to the reading of 
the Kratz paper. A careful examination of the.se tests 
proves that Weiss was the fir.st to make adequate experi¬ 
ments and to .solve the problem of producing diphenyl 
guanidine in commercial form. Kratz, on the other 
hand, claims to have made laboratory tests and later 
to have mixed 30 grama of diphenyl guanidine with 
rubber stock made into tubes for automobiles. These 
tubes were sold as imperfect rubber. The amount of 
acceleration used, however, could have had no substan¬ 
tial effect in the curing of the rubber, as compared 
with that used in the plaintiff’s prcsiess, and an inven¬ 
tion, to be patentable, should be complete and capable 
of producing new and useful results. 

lllili/.in^ the Waste of Grape Fruit Factories 

There is a possibility of the practical and profitable 
commercial utilization of the stems and pomace from 
the grape juice factories which are thrown away. The 
average quantity of grapes crushed for beverage pur¬ 
poses in the .') years from 1914 to 1918 was 22,000 tons. 
Ill this period an average of 660 tons of stems and 4,400 
tons of wet pomace was discarded. From this quantity 
of wa.ste it is claimed that, where the stems yield 2 per 
cent of cream of tartar, it is possible to secure 13.2 tons 
of this material. 

After the seeds are separated the pomace can be made 
into a good grade of jelly by a simple process. Ex¬ 
perts have calculated that 3,300 tons of wet skins would 
be available annually from the wet pomace, and it is 
estimated that this amount of waste would produce 
19,800,000 8-oz. glasses of jelly.. From this operation 
about 1,435 tons of dry residue would result which is 
of value as stock feed. 

The grape seeds, compri.sing 5 per cent of the total 
weight of fresh grapes, or about 1,100 tons, can, after 
hulling and grinding, be manufactured into oil by two 
different methods known commercially as the pressure 
method and the solvent extraction method. The total 
oil content of the seeds is estimated at 13 per cent, not 
all of which can be successfully recovered. It is esti¬ 
mated that by means of the pressure method about 89.3 
tons of oil and 626.7 tons of oil cake can be obtained. 
The 484 tons of hulls made available by this process is 
calculated to yield 48.4 tons of tannin extract. The 
solvent extraction method yields about 132 tons of oil 
with 968 tons of meal possessing a lower market value 
than the press cake from the pressure method. Re¬ 
fining, bleaching and deodorizing of the oil produce a 
palatable condimental oil with properties similar to 
those of the soy bean and cottonseed oil. 
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Pyruvic Acid From Lactic Acid 

Significance of This Problem in ElectroIytic'Oxidiza- 
tion Is Discussed and Elucidated 

By J. G. Smull and P, Suhkow 

\\’ H (’hfniU’Hl Laboiiitiu v, l.^liiuh rnivt'isItN 

T he oxidation of lactic acid l)v purely chemical 
methods, not electrolytic, can he controlled so as to 
yield pyruvic acid, as represented by the wiuation 

CH.CIKOHICOOH + 0 CH.COCOOH -f H O 

This can be accomplished either with' KMnO, or 
with H,0„ using Fe,(SO,). as an oxygen carrier. The 
pyruvic acid may be further oxidized by H,0, with or 
without a catalyst," with the formation of acetaldehyde 
and carbonic acid. The oxidation of lactic acid by 
eli'ctrolytic means has been shown to proceed in the 
following .stages:" 

2CH,(:H(0H)C00 ” 12 t + ) 

^ CH,CHO + CO, ^ CM.CHtOHtCOOH 

CH,CH(OH)COOH + 0 ^ CH.CHO 4 CO, + H,0 

Rockwell' has found that in the electrolytic oxidation 
of pyruvic acid, acetaldehyde and CO, are the final 
lu'oducts of the reaction. 

It was decided to investigate more thoroughly the 
electrolytic oxidation of lactic acid to see whether its 
transformation to pyruvic acid could be accomplished. 
Ordinary electrolytic oxidation of lactic acid priKeeds 
mainly with the formation of acetaldehyde, formic and 
acetic acids, together with a large amount of CO,. The 
authors found that in acid solutions the aldehyde is 
oxidized to acetic acid, and in alkaline solutions to formic 
acid, corroborating the work of Heimrori and Leven." In 
both acid and alkaline solutions a large amount of CO, 
IS liberated. It was found in our experiments that if 
certain precautions were taken to remove any pyruvic 
acid formed from the sphere of o.xidation, the latter 
acid can be prepared electrolytically. 

The cell employed in these tests was composed of 
anode and cathode compartments separated by a semi- 
permeable diaphragm, consi.sting of an ordinary porous 
cup. Arrangements were made for cooling and for stir¬ 
ring the anode portion. In all but the la.st experiment 
I he electrodes were of platinum. In the last experi¬ 
ment a perforated lead sheet was used as the anode and 
an iron gauze as the cathode. The anolyte was stirred 
vigorously in order that the electrolyte at the anode be 
not impoverished during the oxidation. 

Oxidation in Acid Solution 

Anolyte —76 cc. consisting of 27 per cent lactic acid; 
20 per cent sulphuric acid; platinum anode, 75 sq.cm.; 
anode current density, 0.04 amp. per sq.cm. 

Cafholyte —20 per cent sulphuric acid; platinum wire 
cathode. 

The current was passed until theoretically one-half 
of the lactic acid should have been oxidized to pyruvic 

N’otk : Tho HUthors winh to uckiiowli'dffo IJioIr imieblfdneHB to 
'!h‘ I'ullender-Curnoll Fellowship in (’honiistry which made this In- 
'' sti^'ntion possible. 

'Ht'ilstrln and WIegand. Ber. dtr Deutsch. Ch. Geacll, 188'!. 
\'>1 17, p. Kit). 

Konton ami Jones, J. Chem. Sor.. ISOO, vol. 77, pp. 70-71. 
•‘Kolhe. Liebig yinnaZen. 1860, vol. ItS, p. Miller and Hober, 

lin- drr Deutsch. Ch. Grsell, 1804, vol. 27. p. 468. Walker, J. 
f'finn. Roc., 1896. vol. 69. p. 1278. 

^Hockwell, J. Chem. Boc., 1902, vol. 24. p. 719. 

'Holmrod and I^even, Ber. der Dewteh. Ch. Oescll., 1908, voL 
n. p. 4446. 


acid. The object was to keep the former in excess so as 
to favor its oxidation in preference to that of the reac¬ 
tion products. The depolarization was extremely poor 
and the current density had to be reduced to 0.0133 
amp. per sq.cm. The oxidation proceeds with the 
formation of acetic acid and CO,. No pyruvit acid was 
detected. 

Oxidation in Neutkal Solution 

it was thought that if some soluble salt of lactic acid 
were u.sed, insoluble when converted into the correspond¬ 
ing pyruvic acid salt, it might be possible to remove any 
pyruvic acid formed from the .sphere of oxidation. 
Copper lactate is soluble six parts in one hundred parts 
of water. The copper pyruvate is imsoluble. Otherwise 
it was believed that because of the vigor of the oxida¬ 
tion any pyruvic acid formed was burned to CO,. The 
copper lactate was obtained by treating lactic acid with 
an excess of basic copper carbonate and filtering off 
the residue. 

Anolyte —350 cc. of copper lactate, G parts in 100 cc.; 
enough CuiNO,), was added to raise the copper concen¬ 
tration to 20 per cent; platinum anode, 150 sq.cm.; anode 
current density 0.04 amp. per sq.cm.; complete depolari¬ 
zation. 

('atkolyle— The catholyte contained 20 per cent copper 
as copper nitrate; platinum wire cathode. 

The current was run long enough to oxidize theo¬ 
retically one-half of the lactic acid to pyruvic acid. The 
copper concentration in the anolyte was kept high so 
that the copper lactate was not impoverished, in cop¬ 
per, during electrolysis. The oxidation products were 
acetaldehyde, acetic acid, formic acid and CO,. An 
insoluble precipitate was obtained. This was filtered 
off, washed with water and dissolved in ammonia. The 
solution was made acid with acetic acid and phenyl- 
hydrazine added. The characteristic precipitate of the 
phenyl-hydrazine of pyruvic acid was obtained. Due to 
the slight .solubility of copper lactate, the current effi¬ 
ciency was low. The oxidation of the lactic acid to CO, 
by the .strong evolution of oxygen accounts for the com¬ 
plete depolarization noted. 

Oxidation in Alkaline Solution 

1. With in.solublc anode: 

Anolyte —126 cc. of 40 per cent sodium lactate solu¬ 
tion containing 6 grams sodium hydroxide: platinum 
anode, 150 .sq.cm.; anode current density 0.0183 amp. 
per .sq.cm.; complete depolarization. 

Catholyte —A 6 per cent solution of .sodium hydroxide. 

The current was pas.sed long enough to oxidize theo¬ 
retically one-half of the lactic acid to pyruvic acid. The 
concentration of sodium hydroxide in the anolyte was 
constantly diminished, due to electrolysis and to neu¬ 
tralization by the CO, liberated in the oxidation. The 
hydroxide concentration in the anolyte was maintained 
during the process by addition of caustic soda solution 
from time to time. The depolarization was complete. 
The oxidation proceeds, mainly, with the formation of 
acetaldehyde, formic acid and CO,. No pyruvic acid 
was detected. 

2. With attackable anode: 

The use of platinum anodes which have a high oxygen 
overpotential insures an extremely vigorous oxidation. 
It was thought that a more mild oxidation might result 
in a greater yield of pyruvic acid. Lead is at the other 
end of the electromotive series from platinum with 
respect to its oxygen overpotential. For the same cur¬ 
rent density, the lead would give a very much milder 
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oxidation." The lead is oxidized to PhO, which is dis¬ 
solved b.v sodium hydroxide. This oxidation would fur¬ 
ther reduce the oxygen concentration at the anode and 
thus reduce the vigor of oxidation. Lead is made more 
u.seful, Hi 4 ce, though lead pyruvate is .solulde in water, 
it was found that it is converted on standing into a 
basic salt, in.soluble in water nr acetic acid. This 
hydrolysis would be facilitated by an alkali, and thus 
insure the removal of the pyruvic acid fi'om the zone of 
oxidation. 

Anolytc- 21 per cent sodium lactate solution made 
alkaline with sodium hydroxide; perforated lead anode; 
anode current density O.OOTd amp. per si|.cm. 

Catholyte —A (i per cent sodium hydroxide .solution; 
iron wire gauze cathode. 

The depolarization in this experiment was complete. 
The current was passed until the lead was entirely cor¬ 
roded. This happened wljon only one-i|Uart,er of the 
lactic acid could have been theoretically oxidized. The 
lead was converted into I’hPO, which analyzed Td.S per 
cent Ph. The current ediciency of corrosion was about 
!)5 per cent. 

The lead carbonate was washed clean, decomposed 
with acetic, acid and the insoluble residue treated with 
strong caustic soda in which it was soluble. The solu¬ 
tion was made acid with acetic acid and gave the test 
for pyruvic acid with phenyl-hydrazine. 

The anolyte after filtering contained no acetaldehyde. 
On extraction w'ith ether no acetaldehyde ammonia 
could be delected when Nil. was passed through the 
cooled ether .solution. Upon evaporation of the ether a 
reddish resin of the type formed by the polymeriza¬ 
tion of acetaldehyde in alkaline solution was obtained. 
Acetic and formic acids were found. The anolyte no 
doubt contained some pyruvic acid due to the solution 
of some of the basic lead pyruvati' in the alkali. An 
attempt to remove the pyruvic acid by acidification with 
acetic acid and .steam di.stillation gave uncertain results, 
with the phenyl-hydrazine test. 

Importance oe Pkoi’kss 

It has been shown' that the simullaneous electrolysis 
of the alkali salts of pyruvic acid and other fatty acids 
yields higher ketones, in satisfactory amounts. The 
technical importance of the higher ketones as organic 
.solvents has long been appreciated. However, the com¬ 
mercial significance of the aliove electrolysis depends on 
a cheap .source of iiyruvic acid. 

Another use for pyruvic acid is found in the synthesis 
of "atophan,” or as it is sometimes called, “cincophan," 
one of the most important remedies for rheumati.sm. 
"Atophan" is a condensation product of pyruvic acid, 
benzaldehyde and aniline. The cost of pyruvic acid, 
made by the pre.seiit method of the dry distillation of 
tartaric acid, is one of the large items in the cost of 
this pharmaceutical. 

The above considerations make a source of relatively 
cheap pyruvic acid of prime importance. The present 
supply of lactic acid, at a low co.st, increases its interest 
as an intermediate in the preparation of pyruvic acid. 
With this view in mind, this investigation was begun. 
The results included in this paper are given only us 
preliminary, indicating that pyruvic acid can be ob- 

*’('ouh and Osaka, / axoig. Ch> in . \til. ;u. p Sli. IUihs, Z. 
cht'm., 1903, vol. 44, p (ill. 

’Hofei", Bf'r. Piutsch Chc.m (!is, pp. 38, (iTiO (1900); Mayr, 
”li]loctroRyntln'8o aHphatl.sf!u*r and Kentmivorbln- 

liunpen,” DiHRorlalton. Munuht'ii Tochnt.Huhe Hoohachule (1904), 
ami Roikwi‘11. J. Chnn. Hoc., vol, 24. p 719 (1902). 


tained by an electrolytic oxidation of lactic acid, the 
yields being dependent upon careful control. 

Summary 

1. The electrolytic oxidation of lactic acid in acid, 
neutral and alkaline solutions has lieen studied. In the 
latter case both soluble and insoluble anode.s were u.sed. 

2 . It was found that if care is taken to remove any 
pyruvic acid formed from the sphere of oxidation as an 
in.soluble salt or if care is taken that the oxidation is 
kept mild, or, better, if both conditions are combined, 
pyruvic acid is obtained. 

Projierlies and Tests of Tar Oeosotes 

Creosote is widely used as a preservative because of 
its chemical, physical and toxic properties. The litera¬ 
ture on it, however, is widely distributed in technical 
lieriodicals, society proceedings and government re¬ 
ports. It is very fortunate, therefore, to have available 
a comprehensive resume of the information in all this 
literature in the publication of the U. S. Department of 
Agriculture Rulletin 1036, entitled “Coal-Tar and Water- 
Cas Tar Creosotes: Their Properties and Methods of 
Tcvsting,” by Ernest Bateman, chemist of the Forest 
Products Laboratory. 

This bulletin not only gives a most comprehensive, 
well-organized review of previous work, but also in- 
cludi's the fii'st publication of the results of re.search 
which have lieen carried out for the purpose of obtain¬ 
ing a broader knowledge of the variations of creosote 
with different processes of manufacture, 

The bulletin is divided into four parts. Part 1 in¬ 
cludes the introduction, a de.scription of tars, and an 
account of the manufacture of creosote. Part 11 is a 
presentation for the first time of the results of re.search 
by the author and his co-workers in the Forc.st Products 
Laboratory. Part III gives a summary of the chemical, 
physical and toxic properties of creosotes as a whole. 
Part IV is concerned entirely with methods of testing 
and .specifications. 

Copies of the bulletin can be obtained from the Gov¬ 
ernment Printing Office, Washington, at 20 cents each. 


Molding Sands 

An investigation on molding .sands, its reclamation 
and re-use, has been under way for some time under 
the active co-operation of a number of members of the 
American Foundrymen’s Association. Standardization 
of tests for determining size, shape, cphesiveness, per¬ 
meability, water content, thermal properties and an¬ 
alyses i including rational, chemical, mineralogical) are 
si ill under way and .some of them are completed. The 
Ohio Brass Co. is making investigations for the use of 
clay in retaining bond strengih in molding sand heaps. 
The Sivyer Steel Casting Co. of Milwaukee, is studying 
the effect of clay additions on the grain size of sand 
heaps. The American Steel Foundries Co. has reported 
on the method and equipment designed, which permits 
a recovery of about 70 per cent of refuse sand used in 
steel foundry work. Cost figures show that reclaimed 
sand costs alxout $1 per ton, against new sand at the 
plant at $2.66 to $3.85 a ton. The process involves 
cleaning the sand grains of adhering fused material, 
then separating by air currents the good sand from the 
bad material. 
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i' iindamentah of Rectification 

Methods of Operating Which Affect 
Limiting Composition of Binary Liquids 

For Example, Ihe Introduction of Liquid or 
Gaseous Compounds at Intermediate Levels 

By C. (L Van Nuvs 

t'liiff i*h> •sicisl, An Ki'duflioii Co, New N'oiK (’it> 





U r TO this point in our discussion we have not 
considered the ways and means available for pro¬ 
ducing either the liquids descending or the 
vapors ascending in the column. 

In the actual operation of a rectification system, par¬ 
ticularly when we are dealing with a gaseous mixture 
which must be liquefied at a temperature much below 
atmospheric, it is of very great importance that the 
liquefaction be accomplished as far as possible by per¬ 
mitting the heat necessary to be abstracted to flow into 
the liquids to be evaporated. 

One common method of providing both the liquid de¬ 
scending and the vapor ascending in the column is that 
of admitting the mixture, either liquid or ga.seous, at 
an intermediate level and condensing directly in the 
upper regions thereof a portion of the ascending vapors 
and vaporizing directly in the lower regions thereof a 
portion of the descending liquid. 

We shall later on show how this condensation and 
evaporation must be distributed along the length of the 
column in order to cause the relation between x and y 
at all levels to be that for phase equilibrium. Actually 
to accomplish this result exactly is always impracticable, 
however, on account of the impo.ssibility of distributing 
in the required manner in the column the various coils 
required to furnish or abstract the heat necessary at 
the various levels. For this reason it is usual to con¬ 
centrate the vaporizing or condensing effect in certain 
limited regions in the column by the use of condensers 
and vaporizers therein. 

The arrangement and location of these parts of the 
apparatus is always a matter of the greatest importance, 
inasmuch as some possible arrangements may impose 
.severe restrictions upon the compositions possible to be 
attained in the separated products. 

An example of such an arrangement which may be 
considered with profit in the present 
connection, where liquid is supposed 
to be admitted at an intermediate 
iwint in the column, is the one illus¬ 
trated. 

In this case, we have a liquid of 
mas.s M\, composition r.i, entering a 
rectification column at the top of 
which is a condenser formed of 
Tiarallel vertical tubes through which 
the ascending vapor passes, being 
partly liquefied therein. This lique¬ 
faction is accomplished by surround¬ 
ing said tubes with a liquid M, of 
composition r,, constituted by the 
liquid leaving tbe vaporizer of the 
column after the pressure thereof has been lowered suffi¬ 
ciently in valve V to cause that condensation. The 
vapor ascending in the column is produced by evaporat¬ 
ing at the bottom thereof a portion of the descending 

•The rtrHt three articles In this serlee were published in the 
issues of Jan. 31 and Feb. 7 and 14, 1923. 


liquid M. by means of a coil therein. As before, x, is 
the composition of the liquid M„ desedending in the 
column iit the level of admission of Af.i, and we assume, 
furthermore, that the composition j/, of the vapor m, 
ascending at this level is that for pha.se equilibrium 
with the liquid of composition .r„, if .r„ '■ xa, or with 
those liquids combined if tr, -- r\. As before, M, rep¬ 
resents the liquid entering the top of the rectification 
column proper, in this case delivered by the tubes of the 
condenser, while m, represents the vapor of composition 
1 /, entering the tubes of said condenser. 

Let m, be the mass of uncoiidcnsed vapor residue 
leaving the top of the condenser and j/, its composition. 
Then with the arrangement shown in the figure, eleven 
equations may be written, all homogeneous in the nine 
(M, ml's. Ten of these equations are as follows: 
m, — m, M, 
yjn, -f- x,M, 

m, I M, — m, + M, 

!i,m, + x„m„ 

’ ./„m„ -1- I,M, ' -t- J,M, 

7n, \- Ma -|- M„ — m„ M., 
y,m. 4- = JL™. 4' x.,Ma 

Jjn^ + FMa -f- /.iff. == Jjn„ -i /..iff, 
iff. ■""" TJq Iff, 
x,M.^ !i,ni, -\- x,M, 

These ten equations hold independently of the method 
employed to accomplish the condensation in the tubes 
of the condenser and are true even were that condensa¬ 
tion produced by the employment of an extraneous 
liquid surrounding the tulies of the condenser. If the 
liquid iff, is produced in the condenser by thermal con¬ 
tact of the ascending vapors therein with the evaporat¬ 
ing liquid iff, as shown in the figure, an additional 
equation may be written which states that the heat 
abstracted from M, during condensation thereof equals 
the heat added to M, during the evaporation thereof 
after its pressure has been lowered in valve V. 

The heat required to evaporate the liquid M, before 
the pressure thereof has been lowered in the valve V 
is L,M„ where L, i.s the latent heat at constant pressure 
of the liquid iff, at the pressure in the rectification 
column proper. The result of this evaporation would 
be the fluid iff, in a condition of saturated vapor at the 
pressure l\ before passing through valve V. If this 
saturated vapor were then throttled in valve V, and if 
after throttling it were neither superheated nor partly 
liquefied—i.e., .still saturated—it would be in the con¬ 
dition in which it is in the actual case as it leaves the 
condenser after being evaporated therein. 

In that ca.se, if L, denotes the latent heat at constant 
pressure of the liquid iff, at the pressure F,, our eleventh 
equation would be: 

L.M. = L.M, 

since the total heat of Jf, remains constant during its 
passage through valve V. 

If, however the saturated vapor iff, at the pressure P, 
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should be partly liquefied when its pi-essure is released 
to that prevailinif around the tubes ol the enndenser. 
then the heat required to evaportte M in the eondenser 
is greater than L,jW„ the latter being that nqiiired to 
evaporate Jfhe liquid at the higher pressure and 
our eleventh equation would be: 


Kut under these conditions, 


and 


3 — l/« 1 

y, 'I'. 

1 — »/, 1 — r, 


L,A/, (L. I 

where ^ is a quantity depending uimn I hi change of 
the latent heat of the liquid M. when its pressure is 
decreased under condition.^ of eonslan! "total” heal. 
tVe shall therefore hike our eleventh equation to be: 

M, KM, 

where, with the arrangement shown in the figure. 

It, iiowevei*. the eondensation ol the iiijuid M in the 
eondenser !«■ aeeompliahed .independenll.i' of the liquid 
M,, K may he regarded as a quantity wiiose value is 
determined by the amount of that condensation. 

Now, since we have eleven hoinogi'iieous equations 
among nine {M, nit’s, we may by elimination of all 
(M, »i)’s obtain three inriepeiideni equations not coin 
‘aining any IM, m). 

These thiee ei|ualions are as lollows: 


I. 


II. 

11, 


i Id, 


■I', - ■ .V, 

.'f, 


!l 

II.. 

It 


fit 


,r, —- 11 , 

.'/, If 


I 

A' 


!l, 

r. 


!l, 

II.. 


(./„ - /,) 


. 1 ', .r 

,r,1/ 


I I 


— 1 , 


We note that the tir.st one of these relations must lie 
satisfied indeiiendently of the value of K that is to say, 
independenll.\' of the method employed to produce the 
condensation in the eondenser. 

This being true, we may assume that the mass of 
liquid A/, produced in the condenser is the minimum 
possible amount for a given mass A/|, or what is the 
same thing, that the mass A/i is the greatest possible 
for a given A/,, We have shown above that under the.se 
conditions, if we are dealing with a mixture having the 
property of proportionality latent heats, g, ,t„, and 
also that j,, and ii,„ and also ,r, and ii,, are compositions 
of liquid and vapor in phase equilibrium. In the par¬ 
ticular case where ;/, 0, 'he first of our three inde¬ 

pendent relations takes the form: 


./,g, - 1,11, .l„.r„ - I„!i„ 

~ U.. 

That is to .say, if the points (.r,, ii,) and (g,„ i/„) on 
the X, II curve are not coincident, the function 


Jx_- III 
■f ■ !l 


must have the same value at the two points. For a 
mixture whose latent heat at constant pre.s.sure follow.s 
the proportionality relation as defined, the two points 
(g,, y,) and (.r,„ ii„) neces,saiily coincide, whatever be 
the value of i/. In that ca.se, the first relation becomes: 


where 


I ~rh I V}. 
J'l — it, "" t, — it. 

A, LiiX, + Ai(l — g,) 
L, -- LiiX„ -f Aid — g.) 


Kliimiiating //, and y„, the fii’st relation become.s 

i,,„ -- .1'I \Li,ax,x,il — yj 

+ Aid — .(■„) d — x,)yj =- 0 

which in general can be true only if x„ — .r,. 

This result shows that in general the section of the 
column between the lower end of the condenser and the 
level of inlet of M i i.s inoperative and therefore the same 
le.suit would be obtained if the liquid A/| be admitted 
just below tile conden.ser. 

With the notation indicated in the figure below our 
•s.vstem of equations then becomes: 

HI, U, r m, 
ij,m, — .I'.Af, j- n.m, 

.1 /1 f A/, -|- m, M, + m, 

.|■,M I -|- g,A/, I ir,m, .r.M, -)- y,m, 

I..111 + I,M, -\ - Ijll 1 - J,m, 

M, rr m, I A/, 
x.,M., ii,m., J■,M, 

M, - KM, 

Tins s.i'stem of eight equations is homogeneous in the 
seven i A/, w)'s and by elimination of ail IM, nil’s, two 
independent equations may be obtained between the 
various (,y, y, ./, /)'s and K. These two equations ai'e 
as follows: 


•r, 


-y. 


(■/, - A' = i (d. 




+ A - A 


K 


-.. (,/, ~ A) 

A ,r — y,. 

If we eliminate K from the second equation by means 
of the fir.st equation, the second eipiation takes the form: 
J,(x, — X,) — I,lx, — y,) ^ JAx, - - x,)j— I,(x, — yj 
— .'A g. — y. 

The value of x, as determined by the first equation is 

(g, — i/,) (g, — ?_/,) 

— Ih 

The equation shows that for given 
values of g, and y,,, x, is greatest 
when K is as great and y, is as small 
as possible. Whatever be the value 
of K, the minimum possible value of 
y, is that for phase equilibrium with 
the liquid of composition g,, while 
for the arrangement as shown 
in the figure, the value of K is 
of the order of unity. Hence, 
under the.se conditions, the value of 
g, is limited and in general it will be 
impossible to make y, — 0 and g, — 1 
together. 

As an example, assume the mix- 
turc we are dealing with is of oxy¬ 
gen and nitrogen and let g, == 0.21. According to Baly’s 
curves, y, — 0.06. Then if we assume that y, ~ 0 and 
K ~ 1, the maximum possible value of g, is 

(0.21 ) (0,15) 

0.06 



0.21 


0.73i 


and 
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This limitation upon the composition of lower end 
product obtainable is present only in case the reflux 
liquid is produced in the manner exhibited in the figure 
and does not exist if we have available any desired 
amount of some extraneous liquid told enough, when 
fed into the condenser, to cause condensation of the 
vapor m, as the latter ascends in the condenser tubes. 

The example discussed in the preceding paragraphs 
is instructive in that it shows the importance of 
analyzing the relations existing in any proposed ar¬ 
rangement of apparatus. 

Ke TiFiER With Vapor Feed at Intermedia e Level 

Let us now consider the ca.se where we admit a 
saturated vapor of composition at an intermediate 
point of the column, its mass ma being the maximum 
amount possible under conditions of perfect rectification 
as heretofore defined. In what follows, we shall assume 
that the vapor m.i is added at a 
point in the column such that after it 
ha.s been flowing steadily, the com¬ 
position at this point of the vapor 
ascending from below is the same as 
the composition g,, of the vapor ad¬ 
mitted to the column at that point. 

We .shall find that, under these con- 
dition.s, the quantity m,i is a maxi¬ 
mum when the composition x„ of the 
descending liquid at the level of ad¬ 
mission of ni l is the same as that of 
the liquid having phase equilibrium 
witb the vapor of composition y„. 

I’ndcr these conditions the six fol¬ 
lowing equations hold, in which 
i.s the mass of descending liquid pass¬ 
ing per unit time the level of admis- 
■■-■lon of the vapor mi, and m„ is the mass of vapor 
iiscemling from below at this level. 


llo%. 




. i. 


!l|0, 




4 ni l — M„ 

-f + w i) + ltd”, 

I,M, -h Jjm„ 1 m 1) — /„Af, + J,w, 

M„ -f- w, — Af, + m, 

+ vyn, ---- x,M. 4 

4- — I,M, 4- 

These equations may be readily solved by properly 
interchanging sub.scripts in the solution of our three 
orginal equations for a simple rectification column. In 
this manner we obtain the following: 


ni.. -* m I 


(./,— /,) (j;,. — X,) 4 — V:] 

(~ IJ ( y., — y,) '4 i-h — J,UX., — ;/„) 

(4 —/,) ( x, —x„)(J, — .i.)(x, —x„) 4 _ 

' — (y, —y.) 4 (J, — J.H^', — y,) 

(J, — I,)(!i, — y,) 4 {•!., —— y,) 

(J, 


M. 


M. 


-ijty.. — V,) 4 (-^o — •/,)I—!/,.) 


M, 

whence 

1— /.) {y, — ?/„) 4 (4 — 44 Lt, -- !/,)l 
I (4, — 4) iv. — !/,) 4 (4. ~ 4,) (x„ — y„) }mi 
- 1 i (4 - /,) ( 2 -„ - X,) 4 (/„ - /.) (X, - 3 /,)] 

I (J, — 4) (y, — y,) 4 (4, — 4) (x, — y,) ] 


M, 


— f(4. •—4) iy., — y,) 4 (4,-4,) (x, — 3/,)l 
1(4- 4) (X. - X,) 4 (4- 4) (X. - yj ] W. 

In the special case where we are dealing with a mix- 
lure for which the total heat I at the boiling point and 


also the total heat 4 at the dew point follow the propor¬ 
tionality law indicated by the equations, 

4 — Jnx 4 4x(l — x) 

/ — /flX 4 (1 _ xi 

the above equations take the form ' 

Af [ 4—4 4«j/,4 4,(1—^ 

1.1/.“?/, ’ 4«.r„4L,(l~x,) 

X, x„ 4itX, 4441 — X,) Liiy, 4 4 1 (1 — y,) L 


?/. — y,' L,IIX, 4 4,1 (1 — x„ I 


M. 


b>tiXj 4“ 41 (1 

Now consider the special case where the incoming 
vapor nil is a mixture of nitrogen and oxygen, and 
assume that we obtain pure liquid oxygen at the bottom 
of the rectification column and pure nitrogen vapor at 
the top, .so that 

X, - y, 1 

and 

X. ' 1/, - 0 

Substituting the.se values in the equation just written 
giving the value of niu we obtain 


m I 


Af, 


_.x„—3/„ 4, 

9.(1 — l/o) 4,.r„ I 4,(1 — x„) 
Now taking 1 /, = 0.21, x„ 0.47, we obtain; 
0 26 X 

0.21 .X (bfO A 


Af, 


660 
0.704A/1 


From this result we conclude that if the liquid 
“reflux” nitrogen Af, employed at the top of the rectifica¬ 
tion column is derived from an incoming mixture of air 
composition, it will be necessary to liquefy as liquid 
nitrogen about 70 per cent of that mixture in order to 
obtain complete separation. 

The equations we have obtained in this section are 
very similar in form to those derived for the rectifier 
with liquid feed at intermediate level and may be utilized 
in a similar manner to obtain the 
conditions for minimum reflux. 

A similar method may be easily 
applied to ca.ses where any number 
of either vajior or liquid feeds are 
admitted at various levels in the 
column. 
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Rectieier With Distributed Con¬ 
densation AND Evaporation 

In case the liquid descending in the 
column is formed by partial lique¬ 
faction of the ascending vapors 
themselves above the point of admis¬ 
sion of the incoming vapor m„ the 
above equations are modified. In the 
figure let A be a liquefying coil dis¬ 
tributed throughout the portion of 
the column above the level of en¬ 
trance of m„ and let B be a vaporizing 
coil distributed in the column below 
that entrance level. The question as 
to the distribution of the condensing 
and vaporizing effects along the recti- 
fier in order that the compositions of 
liquid and vapor in contact at all levels shall approach 
the relation for phase equilibrium we shall consider 
later in connection with a study of rectification as a 
reversible process. As before, let be the total mass 
of descending liquid at the entrance level of mi and x, 
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its composition. Let m, be the ma.ss of vapor ascending 
from below at the same level and y, its composition, the 
latter being assumed to be the same as that of the in¬ 
coming vapor nu. Let be the mass of mixture leav¬ 
ing the bottom of the column and j, its composition, 
while w, is •the muss of the mixture leaving the top of 
the column and its composition. 'I'hen between the 
five m'n as defined, the four following eipialions hold; 

m., -\ mt ni^ j 

-| mi) lijri, I 

M„ ■ : wi„ I M, 

■ “= ) .r,iM 

From these four (‘quations the ratio between any two 
m’s desired may be obtained. 

Eliminating w,, w„ and M. from these foui' equations, 
we obtain as the relation between m, and 



TW .l - 

?/. — II, — 11: 

which 

reduces to; 



III 1 

Ur,-- //,) (.r„ - nj 

1 , , , -'f 

(; • II.. 1 •- !l. ' 

or 

1^1,. 

' II..} ( II.. II.} 

, III 

Ui'„ — .(/„M r, !i.) 


Inspeetion of the eipiation last written shows that, 
since r,, occurs only in the denominator and .r,, • the 
amount of desciuiding liquid passing the entrance level 
of the vapor Wi and thus the mass of ascending vapor 
necessary to be liquefied in the column is least when .r„ 
is ns great as possible. 

The niiiximum value of .r„ possible to attain at the 
entrance level of mi is the composition of that liquid 
having pha.se equilibrium with the incoming vapor of 
composition //,„ since the descending liquid at this point 
is in contact with that incoming vapor. Hence, if we 
assume that the compositions at this level are those 
necessary for phase equilibrium, the value of it/„ thus 
obtained—-i.e., the mass of vapoi- necessary to be liipie- 
fied in the coluinn-will be the least po.ssible. 
C(>vlhni(ili,iii of thin of (irtirlrt; irill hr pnhlixhrd 

in It xiihxnilii'lll i.xxiir. 


Leaching Oxidized Ores by 
SOc Solution 

A great deal of work has been done liy the Tucson 
station of the Hnreau ol Mine.s oii the leaching of copper 
ores by weak ILSO, .solutions, and the proi-ess has been 
determined to be commercially feasible. It is now 
planned to use this equipment for a series of trial runs 
on several types of oxidized ores from the Western 

.starting on a complex ore from the Miami 

Copper Co. 

Jicaching of oxide copper is to apiiroximate plant con¬ 
ditions lus closely as possible, f’reciiiitation will be by 
sponge iron manufactured at the Southwest station. 
Flotation for the recovery of cement coiiper will be by 
both yiolent agitation and pneumatic agitation type of 
cell. Re-use of discard solutions will suiqily all the fer- 
roufl sulphate required and the building up of impurities 
in the mill solution will be studied for po.ssible adverse 
results. The plan cidls for continuous daily plant ojier- 
fttion. Several types of ore.s will be selected and repre¬ 
sentative samples carefully prepared such that each day 
of a particular run will hav\ the .same ore condition. 



Legal Notes 


By Wellington Gustin 

Of the (Mtlcimu i’.ni 

(Chemical Use of Palladium Alloy 

Court Holds It Was Conceived by F. A. Fahrenwald and His 
Right to Patent Is Indisputable 

In intei'ference proceedings between Charles A. Over¬ 
mire and one Flynn, junior applicants, and Frank A. 
Fahrenwald, .senior applicant, on application.s for an in¬ 
vention for a utensil for chemical use, or a chemical 
resistant ware formed of an alloy, the Commissioner of 
Patents decided in favor of the jipplication of Ur. 
Fahrenwald and his decision was affirmed on appeal 
to the Court of Appeals of the District of Columbia. 

The invention was de.scribed in the opinion of the 
tVimmissioner of Patents as follows; 

“The invention covered by the counts is a device vari¬ 
ously denominated ‘a utensil for chemical use’ (count 1), 
‘a container for laboratory use' (count 2), ‘chemical 
apparatus’ ((;ount 3), or ‘chemical resistant ware' 
uount 4), made of an alloy of gold and palladium in 
proporlions of about 1 of palladium to 5 of g(dd or 
silver.” 

Use of Palladium Ai.lov kok Other - 
PuRi’O.sKs Is Old 

The court fouriil that the use of an alloy of palladium 
and gold for dental purposes, points of pencil cases, lan¬ 
cets and for numerous other purposes where strength 
and elasticity, coupled with the min-tarni.shing quality, 
are required is old in the art. Hence the parties here 
were held .strictly to the thing found to be patentable— 
that being “a utensil for chemical u.se,” 

The issue of the interference was set out in four 
counts, as follows; 

“1. A utensil for chemical use consisting of an alloy 
of palladium and one or more of the noble metals of 
lower melting point in homogeneous solid .solution, 
wherein the palladium forms not less than about 20 
atomic per cent of the whole. 

“2. A container for laboratory use, con.si.sting of an 
alloy of palladium 10 to 40 per cent and gold 90 to 00 
per cent in homogeneous solid solution. 

“3. Chemical apparatus having a w’orking surface 
consisting of an alloy of palladium and one or more 
of the noble metals, gold or silver, in homogeneous solid 
solution, wherein the palladium forms between 10 and 
40 per cent of the whole. 

“4. A heat and chemical resistant ware formed of a 
metal alloy of approximately 80 per cent gold and 20 
per cent palladium.” 

Dr. Fahrenwald filed hi.s application for patent July 
13, 191(1, which the court says constituted a constructive 
reduction to practice. The court found that this date 
is prior to any date to which Overmire and Flynn could 
lay claim. The latter, to sukstantiate their claim of 
priority, produced te.stimony to establish a production 
of a palladium;gold alloy in 1913 for use as a solder. 
But the court points out that that is not the invention 
of the issue. There was evidence, also, that prior to 
F'ahrenwald’s filing date they had produced a palla¬ 
dium; gold alloy for use as weights; but the court found 
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that such an alloy was old in 1880. Further they pro¬ 
duced evidence to establish that as early as Nov. 26, 
1914, Uiey made an anode and a cathode, and these elec¬ 
trodes were successfully tested; but the court found 
there were publications showing the u.se of this alloy 
for electrodes as early as 1911. But, says the court, 
even if this were not old in the art, electrodes are 
neither “chemical ware” nor “chemical utensils.” 

And the Court of Appeals of the District of Columbia 
was convinced that Overmire and Flynn had “totally 
failed to prove reduction to practice, or even conception, 
of the use of the alloy of the issue for ‘a utensil for 
chemical use’ prior to Fahrcnwald's filing date.” 

Hence the right to patent was found to be in Fahren- 
wald. t277 Federal, 618.) 


Delay in Shipping Goods 

When No Definite ’lime Is Specified for Delivery Circum¬ 
stances Determine Reasonableness 

Where the date fixed for delivery of goods under 
contract is imi>ortant—that i.s, an essential part of the 
contract--a delay in the delivery is dangerous. Often 
such delay may lie taken advantage of to refuse accept¬ 
ance of the goods when laid down, and again the buyer 
m.iy accept and use the goods and then set up damages 
caused by the delay as a counterclaim when sued for the 
pui'chase prii-e. Again, the circum.stances of the delay 
and the acts of the buyei’ may excuse the delay, or the 
l>uv(‘r may have waived the rei|uirenieut as to delivery 
and. '■ the contract. 

Wiiei-e no date for delivery has been set l)y the parties 
to a sales contract, the law makes delivery within a rea- 
.soiiable time sufficient. What is a, reasonable delivery 
time is a question of fact arising out of the agreement 
and undei'standing of the parties at the time of entering 
into the engagement. Reasonable delivery might be a 
day or many weeks according to the circumstances of 
each contract. 

In a recent action brought by the Lebanon Valley Iron 
& Steel Co. against the American Shipbuilding & Dock 
Corporation to recover the contract price of a quantity 
of galvanized iron spikes manufactured by the plaintiff 
lor the defendant on the buyer's order, the United States 
Circuit Court of Appeals has held that a delay in de¬ 
livering an article to be manufactured does not entitle 
the buyer to rescind without notice to the seller of such 
recision. 

Buyer Gace No Notice of Intention to Rescind 

In this case the order was given for galvanized spikes 
and other products of the steel plant. The order con¬ 
tained the following: “Please ship this material at the 
earliest po.ssible date.” 

The order was given in Se|itember and the spikes were 
not shipped until the following March, 6 months after- 
"ard. Correspondence between the parties 3 months 
after the order was placed showed that more or less of 
the material was yet to be delivered, and the court said 
d implies acquiescence by defendant buyer in such fu- 
taro shipments. Neither then nor afterward, until the 
spikes were actually shipped, did the buyer give any 
notice, formal or informal, that they would be refused 
on account of delay in making delivery. -The court fur¬ 
ther found that although the order called for shipment 
at the earliest possible date,” the buyer at no time 


thereafter requested prompter deliveries than were actu¬ 
ally made, gave no intimation that it objected to the 
delay, but impliedly assented thereto in its letters to 
the manufacturer and otherwise, allowed the manufac¬ 
ture of the spikes to be completed without protest or 
notice of any sort, and then, when they arrived, refused 
acceptance on the ground that plaintiff had broken the 
contract by failing to shij) at an earlier date. Buyer’s 
sole defense for non-payment was th<> time that elapsed 
between the ordei- and the delivery. 

Under the above-stated facts and circumstances the 
District Court gave judgment for the buyer against the 
manufacturer and seller, but the Court of Appeals re¬ 
versed the judgment and awarded a new trial to the 
seller. It says buyer’s defen.se cannot be sustained un¬ 
der the.se facts. The, contract in question fixed no defi¬ 
nite date for performance. It says the buyer understood 
that the articles ordered were to be made by the seller 
and therefore could not hate expected immediate de¬ 
livery. A sub.stantial period of time, sufficient for the 
manufacture, was necessary in contemplation. More¬ 
over, under conditions then prevailing and of which the 
buyer was fully aware, delays in filling such orders were 
often unavoidable and always to U* taken into account. 
This being so, the higher court says that buyer “could 
not remain silent, accept partial deliveries 3 and 4 
months aftei' the order was given, make no objection 
to further delay in shipiiing the balance of the order, 
seemingly acquiesce in what plaintiff was doing, and 
then ujion tender of the spikes, barely 6 weeks later, 
refuse to receive them for no other reason than the 
lapse of time since they were ordered.” 

The Law Defined 

The settled rule of law is that when the contract fixe.s 
no definite date for performance, notice of the intention 
to re.scind the contract is a prerequisite to the right to 
rescind. And the right to rescind because of delay 
must be asserted promptly. 

The rule is stated in volume 6, “Ruling Gase Law,” 
page 932, as follows: “The failure of a party to per- 
foi'm his part of a contract does not -pc?' .sc rescind it; 
the other party must within a reasonable time give 
notice of his intention to rescind. A formal or written 
notice is not neces.sary, but the law requires, on the 
jiart of him who would rescind, some positive act which 
shows such an intention.” 

And it is laid down in 9 Cyc., 613: "When no time 
has been fixed for the performance of a contract, cither 
[larty may limit a reasonable period within which it 
must be performed by giving the other party a reason¬ 
able notice.” 

In the case as set out almve the court says the fact 
that the goods were to be manufactured, to say nothing 
of the conditions then exi.sting in the industry, made 
shipment “at the earliest possible date” a plainly indefi¬ 
nite, if not uncertain, time. The mere lapse of time 
did not serye to relieve the buyer from obligation, and 
the indefinite date for delivery did serve to put upon 
him the duty of giving reasonable notice of its intention 
to re.scind the order. Its continued silence carried the 
implication of assent to the delay. 

As to whether delivery was made within a reasonable 
time the court said the difficulties attending the manu¬ 
facture of the .spikes and their delivery at that par¬ 
ticular time were proper and necessary as bearing di¬ 
rectly on the question of reasonable time. So 6 months’ 
delay was not unreasonable time for delivery in this case. 



3fi4 


CHEMICAL AND METALLURGICAL ENGINEERING 


Vol. 28, No. 8 


Electric Enamel Furnace Lowers 
Rejections on Stove Parts 

Cast Iron and Sheet Steel Knamcled in Electric 
Pdrnace Operating on Schedule Which 
Insures Minimum I'ower Kate 

AN installation of heatinjf ('(iiiiiimcnt that i.s inter- 
iV estiiiH both as a new application ot the electrically 
heated vitreous enamel furnace and because of some of 
the factors connected with its o|ieralion has recently 
teen made by the (lalusha Stove tin., of Rochester, N. Y., 
maker of high-grade enameled gas and combination 
ranges. The furnace is u.sed for two classes of work, 
that of baking vitreous enamel on cast-iron stove parts, 
and on sheet steel. It operates at from 1,200 to 1,400 
deg. F., with a maximum temperature range of 2,000 
deg. F., and has a conneiited load of 118 kw. at 230 
volts, three phase, sixty cycles. Its eapticity is normally 
estimated at approximately 7 lb. of nietid tier kw.-hr. 

Furnace (;oN.STRurTio.s' iN.smiKs L'nieorm 
Heat Diktriihition 

The equipment consi.sts of the lurnace proper and 
the automalic control panel and inslrunient. The fur¬ 
nace is constructed of brick, with a refractory lining, 
having a sliding door that gives access to the upper 
compartment from the front. The dimensions of the 
overall working space are 3 It. deep by 3'. ft. wide by 
23 in. high. The interior is divided horizontally into 
two compartments by narrow shelves on each side wall, 
which support the sides of the tra\ on which the work 
to be baked is set. The nickel-chroniiuni heiit units are 
mounted away from the side walls and are about evenl,\ 
distributed between the upper and lower^-ompartnients. 
This arraiigenieiit, together with the curved roof, causes 
the heat to strike the charge from all directions, and 
makes for a very uniform heat distribution throughout 
ihc furnace interior. The temiieralure is automatically 
controlled by a Leeds & Norihriip temperature control 
instrument and an automatic coniroi ]ianel carrying 
contactors and overload relays. The heating elements 
and the control panel are of (leneral Klectric (to. manu¬ 
facture. 

The two cla.sses of material require for their baking 
two temperature settings and durations of baking. The 
cast-iron stove parts are baked for it minutes at a tem- 
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perature of 1,250 deg. F. and the sheet steel for 4 
minutes at 1,400 deg. F. The company operating the 
furnace buys power from the central station on what 
is known as a three-rate schedule, whereby power used 
at a steady demand for 24 hours a day earns the lowest 
liower rate. A .schedule has been worked out for the 
operation of the furnace so that its running periods 
are dovetailed with those of the other power-using de¬ 
vices in the foundry of the plant, with the result that 
no additional demand is created during the daytime. 
Hy this method the operating expenses of the furnace 
itself are held to a very low level. Also, by not running 
the furnace in peak hours through the winter months, 
further economy has been effected in the operating coat. 
The overall economy that has resulted from the u.se of 
the furnace is due, in addition to the factors already 
mentioned, to the speed with which the material is 
finished, the reduced attendance nece.s.sary, and, moat 
important, to the perfection of the finished product. 

Percentage oe Rejects Small 

In regard to the latter item, the percentage of rejects 
from the electric furnace is only about 4 per cent by 
weight of all the material baked. This percentage ia 
remarkable in this special case, because a large portion 
of the work baked is enameled in white or light gray, 
colors th.Ht are very susceptible to spoilage from a con¬ 
taminated atmosphere, either in the furnace itself or 
ill the neighborhood. If has been possible, in the case 
of this factory, to save both space and time by installing 
the spraying equipment in the same room with the fur¬ 
nace and to assemble the sprayed parts on trucks in 
close proximity to the furnace, where they are left until 
their turn comes. F'urtherniore, the furnace has been 
operated by men who previously had little or no expe¬ 
rience, either with electric furnaces or with enameling 
itself. 

Preseiil Situation in Riilihcr Siiiulric's Trade 

In a paper enllticd “A Bigger and Better Sundries 
Trade," given by Fordyce Jones in Manchester ^'eccntly, 
it was stated that the rubber industry at pre.sent might 
be de.scribed as being at the crossroads. In order that 
it might advance, it was essential to create demand and, 
through .salesmanship and systematic advertising, to 
increa.se sales. Although the industry was originally 
founded in England, British rubber sundries are in¬ 
ferior to those of other countries in many instances. 
British manufacturers have acquired the reputation of 
regarding innovation with disfavor and of po.ssessing 
very little knowledge of the development of the indu.stry 
in other countrie.s. Moreover, very few inventions were 
really taken up by the public and freiiuently the dealers 
who attempted to sell them were heavy losers. The con¬ 
sequent fear of failure was in reality the chief deterrent 
to the advancement of the industry in Great Britain, 

As an example of the differences existing between 
British and American rubber sundrie.s, surgeons’ gloves 
were di.scussed. For this purpose, hard rubber is es¬ 
sential and must not be overmilled. It is important also 
to use a solvent free from residue. To te sure, solvent 
ia very much cheaper in America, where, moreover, 
there ia no amateur dipping or curing. Every opera¬ 
tion is mechanical there and the glove is never touched; 
the cure is by vapor. In many respects, therefore. 
Great Britain could learn considerable from -America 
concerning the rubber sundries trade. 
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Character and Uses of Peal 

A very firu* bulletin has just been 
i-^sued by the IJ. S. Geological Survey 
describing; the peat industry of the 
Viiited Stiites and its opportunities. 
This is Bulletin 72H, entitled “The 
Occurrence and Uses of Peat in the 
1'ruled States/’ by E. K. Soper and C. 
(’ Osbon. 

In this bulletin are summarized very 
(ompletely the chemical and physical 
properties of peat deposits, includinp 
those of commercial importance and 
Dthers that at present offer no promise 
of economic development. The applica¬ 
tion of peat in fertilizers, as a filler 
in feeding; slulTs and as a fuel for local 
i^e ir, territory where coal is scarce or 
wry hitrh will justify careful considera¬ 
tion of the bulletin by anyone interested 
ii thin business. It may be obtained on 
.ip]ilication from the LI. S. (ieolo^;ical 
S;ir\ey. Washington, 1). C. 


I'lioiiiaH and Pelrec ProccM.H <»f 
Sii^ar CluriHcntioii in 
Hawaii 

A diMUssioii of a suR'ar process by 
> S Peck de.serves i‘es])ectful con- 
•idnalion and therefore the January 
I'liniiier of the Iiiivniafional Sin/oi 
ioi'Dial received unusually careful at- 
iention. The application of Dorr thick- 
to suKar clarification by nnuins 
* the Thomas and Petree process has 
•'"■ii <-ari itsl out in over forty plants 
! ■ various parts of the world, but never 
in'lore has there been an installation in 
1 Iowan. The process involve.s a dif- 
bi'uit routing: of juice from the mills 
•tul a strateiE:ic in.sertion of two thick- 
'>o)s. The limed juice from the first 
"iill passes through a preheater and 
'hiikeiier and goe.s immediaUdy to the 
'v aporators. Along with this there 
U'li s the clarified juice from the second 
"‘ill. The strained juice from the sec- 
•"‘d mil] is limed .separately and the 
"Old from the first juice thickener is 
‘dded to it. This mixture is preheated 
■‘"d clarified, the juice as indicated 
’ll .01 going in with first mill juice and 
’de mud is returned and added to the 
'd'li'd mill juice, which in turn is re- 
1 ‘lined to the first mill. 

I'huH it will be seen that there are 
■di'o* closed cycles, the mud finally 
to waste (or fuel) with bagasse 
"d the plant delivering one grade of 
' " liquor to the evaporators. 

1 he advantages are many and will 
briefly listed. 

1- Character of the mud. The process 
ills for a slightly alkaline settling 
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first and then an acid clarification at a 
somewhat higher temperature. This 
produces what is described as a stabil¬ 
ized mud which is more firmly fixed 
by the bagasse with a consequent dim¬ 
inution in the solution of insolubles. 

2. Clarification of the juices, The 
juice from the first mill settles much 
better. Thus the Thomas and Petree 
process make use of this fact in re¬ 
turning the first mill mud to the second 
mill juice to aid in its clarification. 
This is a distinct improvement and in 
settling the first mill juice the Dorr 
equipment reduces the per cent of sus¬ 
pended matter and a more brilliant 
juice is obtained. 

3. Automatic liming equipment. 


4. Diminution in the percentage of 
juice in the mud from 10 to 25 per cent 
to 5 per cent. 

5. The return of the mud to the rolls 
produces no ill effects on them due to 
the continuous nature of the process. 
Other attempts to add mud to tiie cane 
have been unsucressful because of the 
unevenness of the addition and to the 
different character of the mud. 

t). No definite daUi on extraction 
were available, but calculations indi¬ 
cated the return of b per cent juice to 
the second mill would result in u slight 
drop in extraction.’ An actual increase 
is mentioned in some instances by the 
inventors. 

7. Effect on boiling. (Hearer juices 
should make for less evaporation 
tiljublos. 

H. Effect on find. Unexpectedly the 
clinker in ttic furnaces disappeureii 
with the return of the mud. 

In liddition to the already enumerated 
items the undetermined losses will be 
fewer; some fuel will be saved, because 
of the elimination of the water used in 
sweetening of the cake; considerable 
labor will be saved, including all of the 
ju’ess men and .some of the settling 
tank force. Finally, there will be a 
saving of material such as filter press 
parLs, mud pumps and cars, etc. 

A Uisai>vanta(;k Which May 
Dkvklop 

This has to do with the value of the 
filter press cake as fertilizer. Although 
data on this point are a little confus¬ 
ing, there semes to he no doubt that 
the press cake has distinet fertilizer 
value, and an estimati* of the economic 
value of the material should be sub¬ 
tracted from the financial gains which 
the process can show’. 

The financial advantage of an instal¬ 
lation has been earcTully estimated for 
a plant of assumed rapacity and oper¬ 
ating metluxis. Tile specifications are 
given in full in the article; there is 
need, howev(‘r, only for a summary 
here. Tin- plant grinding 200,000 tons 
of cane and producing 25,000 tons of 
sugar should make a total saving of 
.i;41.478. If we subtract from thi.s the 
interest on the investment in the Dorr 
equipment, the value of press cake as 
a fertilizer, etc., w’e should have a net 
gain of $23,428, or 39 per cent on the 
investment over and above the normal 
interest rate. 

All IntereHting Nole on 
Propyl Alcohol 

The Phanmzcuthchc Zevtralkeften 
(No. 31, 1922) declares that propyl 
alcohol is of unusual merit as a disin¬ 
fectant to be used on the skin. It is 
said to be at once a strong germicide 
and harmless to the skin and is used 
in solutions of from 35 to 50 per cent 
strength with good results on facial 
acne and disorders of the scalp. Poul¬ 
tices containing 10 to 20 per cent 
solutions are said to have been success^ 
ful in treating bacterial eczema. 
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ChloriniilinK Ilydrorarbon.s — In thr 
diri'L'l chloi'iimtioii of ort;anii' idni- 
pounds, b.v tin* use of a nutnlysl, such as 
activated ciU’liiin, i) has hi.oi found tliat 
certain undesirable ehlorinatcd com¬ 
pounds with a boiling point higher than 
that of the compound which ii. is rie- 
•sired to make are formed durint; the 
early sta^res of tiie reaction, and thest' 
eompoumis are believed to impede the 
action of the catalyst by eondensinj; on 
it in liquid phase. Herbert 11. Dow has 
patented a procedure to overcome this 
difficulty, the patent beiny: assiyued to 
the Dow Chemical Co., Midland, Mich. 
In a Rpecifir illustration of the im¬ 
proved process the patentee doscrihe.. 
the chlorination of the acetylene. Upon 
brinKinK chlorine in contact with acety¬ 
lene in the presence of a porous 
catalyst, such us activated carbon, a 
number of substitutions or addition 
compounds are formed, tXp most con- 


siiieuous a.s well a.s the most desirahle 
heiny the tetrachloride. The formation 
of these compounds beyins at a tem¬ 
perature as low us from 40 to .bO dey. 
{’., whereas the boiling point of such 
compounds ranges from appi-oximately 
(«!) to 200 deg. C., and upward, the boil¬ 
ing point of acetylene tetrachloride, for 
example, being appro.yiniatoly 140 deg. 
0. A.s a result of the initial reaction 
taking place in thi.s proees.s of chlorina¬ 
tion, eompound.s may be formed which 
will not be in the va])ornus state at the 
temperature at which the reaction oc- 
i urs, and even though the temperature 
may be raised quite frequently they 
may still continue present in the carbon 
or other catalyst to such an extent as 
to atfeet its activity materially. When 
the activity of the catalyst has been 
reduced to a certain point, the flow of 
the reacting substance is shut off and 
the reaction chamber is placed under a 


vacuum so that the high-boiling com¬ 
pounds are vaporized. After such 
evaporation the reaction is resumed 
under the former conditions. The un¬ 
desirable products arc, of course, with¬ 
drawn in the vaporous condition and 
may lie condensed and separated by 
fractional distillation or by chemical 
mean.s. (1,427,036. Dec. 5, 1922.) 

Rubber Vulcanization—S. M, Cald¬ 
well of Leonia, N. J.; has assigned this 
patent to the Naugatuck Chemical Co., 
together with patents 1,440,962 and 
1,440,963. All of these patent.s have to 
do with the vulcanization of rubber and 
the product obtained thereby. They are 
continuation of a number of serials filed 
previously. In the thi'ee patents there 
are a total of 150 claims, and all of 
them deal with the use of various type.s 
of vulcanizing agents, starting with 
compounds like zinc ethylxanthogenate. 
Various metal salts, such as zinc, mer¬ 
cury lead, cojiper, etc,, are used and 
organii' eompound.s having a general 
strucUiral formula represented hv 
KCSM 


They are divided into three general 
groups, the first group heing the metal 
thiol salts, the second group heing 
bisulphides, .and the third group heing 
monosulphides. It will hardly pay to 
go into this elaborate patent more thor¬ 
oughly, for it seems to he basic for a 
wide variety of products belonging to 
this group. (1,440,961. .tan. 2, 1923.) 

Smokeless I’owder—Tenney L. Davis, 
of Somerville, Mass., has patented the 
use t)f certain nitrogen compounds of 
the type known as heterocyclic for 
gelatinizing agents for tlie manufacture 
of smokeless powder. Specifically men¬ 
tioned among such sulistances arc the 
substituted jiyrazolones and pyra’zoli- 
doiies. The formulas of the unsuhsti- 
tuted parent substiinces are as follows: 
CH — N CH, — NH 

I '>NH 1 >NH 

CH, ~ CO CH, —■ CO 

t'vraxr.ldii, P.vr.'izelulelie 

I’henyidimelhylpyrazolone, which is 
extensively used in medicine under the 
name of nntipyrine, is also claimed to 
be excellent for the purpose. The 
advantages claimed for thi.s invention 
reside in the fact that powders coated 
with tlie substance will be less hygro- 
.scopic than ordinan? smokeless powder 
and will show a greater degree of 
progressive burning, giving higher 
velocity to the projectile while produc¬ 
ing lower gas pressures in the barrel 
of the gun. (1,439,60.5. Hce. 19, 1922.) 


Cellulose-Ether Solvent—Samuel E. 
Sheppard, of Rochester, N. Y., has 
taken out a patent covering the use of 
a solvent mixture for use in the plastic 
arts such a.s sheet or film and varnish 
manufacture. The feature of the pat¬ 
ent is the employment of hydrogenation 
productions of the hydrocarbons and 
homologs. The hydrogenated sub¬ 
stances are, individual solvents of the 
cellulose ethers, but they may also be 
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employed in conjunction with other 
compounds, such as chloroform, ethyl 
alcohol, etc. Typical examples of the 
compounds used are tetrahydronaph- 
thalene, or tetraline, and dekahydro- 
naphthalene, or dekaline. These are 
high-boiling solvents and consequently 
can only be used in film dope in a 
mixture with other low boilers. A typ¬ 
ical formula is given as 100 to 200 
parts cellulose ether in a mixture con¬ 
taining 600 to 900 parts of chloroform, 
300 to 450 parts ethyl alcohol, and 15 to 
30 parts dekaline or tetraline, or mix¬ 
ture thereof. (1,441,181. Jan. 2, 1923.) 


British Patents 

P’or coinpletc of nny l-tritlfili 

patent apply to tin- Superintendent HiiUhIj 
I'al' nt Offke, SoutliFimplon 13 uildings, Clian- 
i*‘i> Liinr. lAUidon. lOngland. 

Briquet Fuel - A composition fuel 
which IS molded into block form is made 
uj) of 10 parts by wciirht of asphalt or 
pitch, 800 parts of fuel oil, 25 jiarts 
of shale and 45 parts of coal or coke, 
with or without IfiO parts of tar, and 
20 parts of peat impreRnated with fuel 
oil. The shale and coal are finely 
jjround and stirred in a mixinp vessel 
into which steam is injected. Finely 
ilivided ])eat imprei^nated with oil may 
be added. The asphalt, and sometimes 
tar, and fuel oil are heated in a .separate 
vessel and the mixture when li(iuid is 
combined with the shale, etc., the in¬ 
corporated mass beini; molded on cool- 
iiiK (Br. Pat. 187,851. H. J. Franklin, 
London, and J. rettinpall, Chinford, 
Kssex. Dec. 13. 1022.) 

Bollle OappinpT Solution--A composi¬ 
tion particularly adapted for sealing 
bottles consists of an agtrlutinant such 
as (^^luc or silicate of soda, an earthy 
fillin^^ material such as talc, and an 
aqueous .solution of soap and wax. A 
capsuhnir mass consists of 10 jiarts of 
leather glue diluted to 28 to 35 deg. Be. 
miX'd with 20 parts of talc and 3 parts 
of a solution containing 25 grams of 
hard soap and 40 to 50 grams of car- 
nauha wax per liter. Coloring matter 
may he added. (Br. Pat. 187,011; not 
yet accepted. H. H. Warmund, Berlin. 
Dec. 13, 1022.) 


Hydrogen Peroxide—Hydrogen per¬ 
oxide of more than 10 per cent 
strength is obtained in one operation by 
treating an alkali perborate or a sus¬ 
pension in water of an alkali perborate 
with a mineral acid, such as sulphuric, 
hydrochloric or phosphoric acid, with 
agitation. Boric acid and the salt pro¬ 
duced, such as sodiuBi sulphate, sepa¬ 
rate. The perborate may be added to 
the concentrated acid, or the acid to a 
suspension of the perborate. (Br. Pat. 
185,871. Deutsche Gold- und Silber- 
Scheideanstalt vorm. Roossler and 0. 
Liebknecht, Frankfurt-on-Main. Nov. 
20 , 1022 .) 


Methane—Methane is produced bv 
passing a mixture of water vapor with 
carbon monoxide or a gas, such as 
water-gas, containing carbon monoxide 
over two nickel contacts or sets of con¬ 
tacts in series, the water vaphr being 


removed from the mixture between the 
two contacts. After elimination of car¬ 
bon dioxide, the product consists of pure 
methane or methane admixed with a 
little hydrogen. For the sec'ond contact, 
nickel obtained from calcined nickel ni¬ 
trate and maintained at u temperature 
of 350 to 400 deg. C. may bo used; 
preferably, however, the nickel is pre¬ 
pared from nickel carbonate or organic 
nickel compounds and is employed at a 
temperature of about 300 deg. (k 

In a second specification by the .same 
patentee, the process described in the 
parent specification for the production 
of methane from carbon monoxide and 
hydrogen is modified by introducing 
carbon dioxide into the gas mixture 
either before the reaction starts or be¬ 
fore it is conijileted. The theoretical 
proportions of carbon monoxide and 
hydrogen, namely 1: 3, may then be em¬ 
ployed. According to the examples, (1) 
a mixture of carbon dioxide, carbon 
monoxide, hydrogen and nitrogen is 
pas.sed over heated nickel, prepared by 
reducing precipitated nickel carbonate; 
water Ls then eliminated and the result¬ 
ing gase.s are passed over a second 
nickel contact; after removal of water 
and carbon dioxide, the product I’onsists 
of methane and nitrogen; (2) ordinary 
illuminating gas, completely d(‘sulphur- 
ized and freed from cyclic hydrocar¬ 
bons, is mixed with a little carbon diox¬ 
ide and circulated over reduced nickel 
with periodic sejiaration of the water 
formed; the gas is then conducted over 
a further nickel contact and after cool¬ 
ing, the carbon dioxide is removed; a 
mixture of methane and nitrogen re¬ 
mains. Specifications 140,114 and 101,- 
!)24 are referred to. (Br. Pat. ]8C,8ilfi. 
Farbwerke vonn. Meisler Lucius und 
Briining, Hoechsi-on-Main. Nov. 21), 
1D22.) 

Plastic Composition.s—Four composi¬ 
tions containing peat are described for 
the manufacture of bricks, building 
blocks, etc.; (1) 70 parts by volume of 
peat, 25 parts of lime, 5 parts of sul¬ 
phate of zinc; (2) 75 parts of peat. 20 
parts of lime, 1 part of alum, 2 parts of 
tar, 2 parts of gypsum or silicate of 
soda; (3) 45 to 50 parts of peat, 45 
parts of clay, 5 to 10 parts of silicate 
of soda; (4) 30 to 35 parts of peat, 60 
parts of clay, 5 to 10 ])arts of silicate 
of soda. The peat as it comes from the 
hog IS macerated, the other ingredients 
are added, and articles are molded. In 
the case of compositions 1 and 2, arti¬ 
cles harden without artificial heat, other 
articles are burned. Reinforcements 
may ho inserted during molding. (Br. 
Pat. 186,355. C. L, Hamon, Ballycum- 
ber. Nov. 22, 1922.) 


Tungsten—In a process for the manu¬ 
facture of tungsten suitable for electric 
lamp filaments, there is added to the 
tungsten compound before its reduction 
to metal a combination of two sub¬ 
stances, one of which will introduce into 
the resulting metal an oxide irreducible 
by hydrogen, such as thoria or silica, 
and the other an alkali metal compound. 
For example, there may be left in the 
tungstic acid before its reduction 0.6 to 


1 per cent of thoria and 0.03 to 0.3 per 
cent of sodium chloride, or 0.06 to 0.6 
per cent of caesium chloride, the subse¬ 
quent reduction, pressing, .sintering, 
swaging and drawing being carried out 
in the usual manner. Specification 
155,851 is referred to. (BrTPat. 186,497. 
General Electric Co., Ltd., and C. J. 
Smithclls, London. Nov. 22, 1922.) 


Dyes—Triurylmethane dyes contain¬ 
ing a Ihiazole ring are prepared by con¬ 
densing tetramothyldinminobenzhydrol 
or equivalent tetra-ulkyldiaminobenzhy- 
drol (in which one or two alkyl groups 
may be replaced by benzyl groups) with 
an arylbenzthiazole and oxidizing the 
resulting leuco compound. According 
to examples, tetramclhyldiaminobenz- 
hydrol is condensed with l-phenyl-fi- 
mcthylbenzthiazole, 4‘-methoxy-l-phenyl 
-5-mcthylbenzthiazole, or dehydrothio- 
toluidine, and th(' leuco bases oxidized; 
the leuco base from dehydrothiotolui- 
dine may be acotylated, or, according to 
the provisional sjiecilication, it may be 
alkylated or treated with jihosgeno. The 
products dye wool or tannin-mordanted 
cotton and also unmordanted cotton or 
paper, bright green shades. 

i-PhenyLr>-methylbenzthiazole is pre¬ 
pared by healing benzyl-p-toluidine 
with sulphur. 

4’ - Methoxy * 1 - phenyl - 5 - methyl- 
benzthiazole is pnqiared by methylating 
4‘ -oxy-1 -phenyl- 5 -methylbenzthiazole 
with niethyltoluene sulphonatc. (Br. 
Fat. 186,517. liraddiley, E. H. Rodd 
and 11. 11. Stocks, assignors to British 
Dyeslutl’s Corporation, Ltd. Nov. 22, 
1922.) 

Nickel- Nickel is deposited from 
nickel carbonyl by passing the gases 
containing the nickel carbonyl between 
a number of jiarallel heated surfaces 
arranged close together, say from i to 
1 in. apart. Two forms of apparatus 
are described in the two specifications. 
(Br. Fat. 186,457 and 186,468. H. E. 
Fierz. Zurich. Nov. 22, 1922.) 


Fatty Acids—Waste eellulosic ma¬ 
terials such us wood waste are hydro¬ 
lyzed to impure sugary worts, which, 
after purification, are subjected to sym¬ 
biotic bacLei'ial lermentation to produce 
fatty acids, mainly butyric acid. The 
hydrolysis of the disintegrated wood 
waste is effected by means of dilute 
sulphuric acid and sujiorheated steam; 
the acid liquors are then neutralized 
with lime or chalk, the sugar solution 
extracted from the product by exhaus¬ 
tion, and purified from gums, resins, 
mucilages, etc., by adding excess of 
milk of lime, followed if necessary by 
passage of the decanted solution 
through animal charcoal. The purified 
wood W'ort is then treated with the fer¬ 
ments obtained by inoculating sugar 
solutions containing mineral salts with 
bacilli of the intestinal digestion of 
herbivora or contained in garden earth; 
by this means, all the reducible sugars 
of the wood wort are converted into 
acids—viz., butyric, acetic, propionic, 
valeric and caproic acids. The fer¬ 
mented wort is concentrated to a sirup 
preferably in vacuo and treated in a 
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still with sulphuric or hydrochloric acid 
or prcferrtbly .sodium bisulphatc to 
Jjbcratf the free or^'-anic acjdy whicii 
di.stiJl off and are fractionally separated. 
The carbon (]i(»xjde of the fermentation 
is recovered by absorption in .sodium 
carbonate, from vvhich it is freed by 
boilin^f. (lir. Tat. lK(i,rj72. Lefranc el 
Cie., rarts Nov. 2'^, V.)22.) 

DeMulphiiriziiiK IVtroleum —In desut 


Nor example, lead azide i.s precipitated 
In I he adilition of sodium azide to a 
soiulmn of acetate of lead coritainiiijr 
loiid trinitron-sorcinale in suspension, 
(i^r I'at. 1K7,012. K. von Ilerz, Her- 
hii Dec. b. V.f22.) 

'I'realintr (iascH—Relates to the treat- 
men1 (»f K'ases or vapors with a liquid 
iiiediuni, which may contain catalytic 
or otix'r solids in a mechanical or col- 


charffed into the basket through radial 
pipes j and sprayed through perfora¬ 
tions in the basket across the vessel a. 
Fresh liquid may he fed into the ap¬ 
paratus and silent liquid discharged 
continuously during the operation. 

Any desired number of baskets may 
be mounted on the tube /, and two or 
more complete aiiparatus may be ar¬ 
ranged in series or in parallel, the gases 
or vapors receiving the same or differ- 


phurizing jietndeum or petroleum di^ 
tillates in the iKpiid state by adsorptive 
treatment with a dehydrated natural 
or artificial inorganic gel, the di-sub 
phurizinii agent is used when freshly 
ignited and wliile still warm. Varudies 
(if fullers (‘arth such as floridin, m 
bauxite, or metallic hydroxides of a col¬ 
loidal character, sucli as iron and 
aluminum hydroxides, may be used. 
The oil Is mixed with tb(‘ ail^orjitive 
Kuhstariee or filtered through it Means 
such an a steam-jacket may be provided 
U' niatnlnin the oil and adsorptive sub¬ 
stance warm dunnp contact. In treat 
ing benzine, 4 lb of lloridin or lb. of 
bauxite pei eallon is used. (Rr. Pal 
iKb,1)5.7. A. K. DuMslan and F. H. 7'hoh , 
Sunbury-oii 'rhanios Dec. tl, 11)22 .1 

Scap- The lime sludge obtained by 
the action of soda on a lime snap is 
treated to remove lesidual soap b\ aiid 
ing soaps of ))alm kernal oil. co))ratuit 
oil oi resin. The sludge is tium lixivi¬ 
ated with watei or weak salt siduiion 
and the hme earhnnate fillt'red from the 
soapy si'lutinJi. Palm kernel oil soap m 
conranul nil soap is addeu! in sucli 
qimnfities as to amount to not l(‘ss than 


Inidal slate in suspension therein, in 
centrifugal or cyclonic apparatus in 
ord(‘i to cause the liipiid or the .sus¬ 
pended solid to absorb one or more 
I on.slituents of the gases or else to pro¬ 
mote a reaction between the gase.s and 
tile liipiid nr the solid. The process 
ma> bi employed for the simultaneous 
desul)duirization and hydnfgenation 
and oxidalinii of gases or oil vapor.s by 
means of catalysts and oxidizing agent.s 
111 the [iresencc of ammonia, which may 
h» supplied by means of producer' gas. 



ent treatment in each. The basket is 
preferably I'otated in the direction op¬ 
posite to that of the incoming gases, 
but where two or more baskets are em¬ 
ployed in the same or different ap¬ 
paratus, they may be arranged to ro¬ 
tate in opposite directions. (Br. Pat. 
IKO,1)4.7. .1. K. Ward and H. Nielsen, 

London. Dec. (i, P.)22.) 

Lubricants, (’osmeticH and Leather 
Dressing—Wax or crude bitumen, such 
as ozokerite, bee^wax, mont'in wax, 
carnauba wax oi .lapan wax, is treated 
with an aldehyde, such as formaldehyde 
or furfural, in presence of an alkali, 
with 0 )' without addition of a ketone, 
such as acetone or nu'thyl ethyl ketone, 
or a divalent or tnvalent aleoliol, sucli 
as glycerol or glycol. The product, 
after removal of the alkali by washing, 
may be added to mineral, tar, animal or 
vegetable oil, yielding viscous or paste¬ 
like products, which may bo used as 
lubricants or cosmetics, or emulsified 
with watei, foiniing salves or leather- 
dressing compositions. It may be 
mixed with 20 to 20 per cent of paraf¬ 
fine W'lX, ceiesin, ozokerite or the like 
without affecting its properties. In- 


25 )>er cent of the total soap iit llu* 
.sludge alter the addition, and resin 
^i<'ap to a corresponiling miiiimum 
umounl of 2(1 per cent. If the residual 
soup IS wholly or mainly palm kernel 
oil soap or copianut oil soap, tfiis mldi 
lion IS unnecessaiw (Itr. Pat. iKH.Oldi 
P. Krelutz, Miinuh Dee. (i. 11122 ) 

lr(ui Allens.Workalile low-tarbon 

iron alloys containing chromium in 
smaller projiortion than iron are made 
by blowing in a converter molten nuTal 
containing carbon. mterUumal over 
blowing Indng avoided. The charg»‘ to 
bo blown may consi.st of ferrochromiiiin 
diluted with pig iron, scrap steel, oi 
other form of iron; or high-carbon iron 
may bo mixed willi low-carhon fi'rrti- 
chromium or high-carlion feirocliro 
mium may be mixed with low-carbon 
iron; or both matennls may contain 
carbon. Silicon is iireferubly prcj^ent 
in 01 ' added to the charge in sullicient 
proportion to raise the temperature 1)\ 
oxidation during the blowing Tfu' 
finished alloy is deoxidized by means of 
manganese or other deoxidizer. (Br. 
Pat. 186.982. .1. D. CiUot, SheHield 

Dec. 0, 1922.) 


a 

* • r. 



Till* centrifugal or cyclonic apparatus 
may be so constructed that the reaction 
may take place at a pressure above or 
below atmospheric. 

In the preferred apparatus the gas 
or gas(‘s to be treated enter the treat¬ 
ing vessel a tangentially and at great 
sp(‘ed through an inlet r, the liquid con¬ 
taining the desired solid being kept at 
the desired temperature by means of a 
heating or cooling jacket b. The gas 
travels spirally around the inner sur¬ 
face of the chamber a and is forced by 
incoming gas downward toward the 
center of the apparatus, where it is 
forced by rapidly rotating propeller? g 
vertically upward through a rotating 
basket or mixing chamber h carried by 
a central tube /, the gas being 
eventually forced through openings c\ iF 


.stead of aldehydes, their polymerization 
products or sul:)s(ances, such as hexa- 
^methylene tetraniine, callable of lib¬ 
erating aldehyde may be used. (Br. 
Pat. ISd.DnO. Plausoii’s, Ltd., London. 
Dee. (1, 1922.) 

Sulphuric Acid--The process de¬ 
scribed ill the parent specification is 
modified as follows in oi'der to obtain an 
acid of higher eonceritration. In one 
modification a solution of nitrosylsul- 
phurie acid of above 58 dog. B(’. i.s sup¬ 
plied to each unit of the plant, a more 
elevated temperature being employed if 
neee.ssary. In a second method, the 
central part of the plant is irrigated 
with a solution of nitrosylsulpburic acid 
o'' a lower concentration than that used 
in the fore and rear parts of the plant. 
The second method Inay be further 
modified liy adding water to the units 
in the middle of the plant, the nitrogen 
oxides consequently liberated being re¬ 
covered by subsequently irrigating with 
acid of the same concentration as that 
employed in the fore part of the plant. 
(Br. Pat. 187,016. T. Schmiedel, 
Nurnberg, and H. Kleneke, Frankfurt- 
on-Main. Dec. 6, 1922.) 


Explosives - Mixtures of lead azide 
and lead trinitroresorcinate for use as 
explosive priming compositions are pre¬ 
pared by the simultaneous precipitation 
of the two salts or by the precipita¬ 
tion of one salt from a .solution con¬ 
taining the other salt in 8UNf)ension. 


in baffle plates to the outlet d. While 
in the veiisel it and during its pas.sage 
through the basket h, the gas is mixed 
intimately with a portion of the liquid 
and contained solid which is forced up 
the center tube / by an injector m sup¬ 
plied with a portion of the gas by- a 
compressor n, the liquid being dis- 


Turpentlne Substitute- An oil, hav¬ 
ing the properties of oil of turpentine, 
is obtained by heating rubber waste to 
about 220 deg. C., condensing the vapors 
given off, and rectifying this liquid by 
distillation, preferably with steam. (Br. 
Pat. 188,008. C. Lefebvre, Seine, France. 
Dec. 29, 1922.) 
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Technical News of the Week 

Current Events in the Cheniieal, Metallurgical and Allied Industiial i'ields 
iLegislative Developments—Activities of Government Hiireaus, Technical Societies and Trade Associations 


Tentative Program Arranged for 
A.C.S. Spring Meeting 

Important Papers Announced by Divisions and Sections 
—Membership of Local Committees 


Oil Clioinisis to Meet in 

Hot Springs ' 

The fourtiTiUh Hiutual meeting of 
the American Oil ('heraists Society will 
he held at the Kastman Hotel, Hot 
Springs. Ark., on Monday and Tuesday, 
April lltl ami May 1, 


T HK spring meeting of the Amer¬ 
ican Chemical Society will be held 
with the New fTaven and Connedieut 
Valley sections, at New Haven, Mon¬ 
day. April 2, to Saturday, April 7, in- 
dusive. Alt ilivisions and sections are 
[tlanning extensive meetings with the 
exceptions of the divisions of Fertilizer 
rhemistry and Leather Chemistry. The 
local committees have nearly e()ni{)ieted 
their arrangements and an interesting 
program, together with instructive ex¬ 
cursions, is assured. 

7’he dedication of the Sterling Chem¬ 
istry Laboratory of Yale University 
w. ! be held on Wednesday, Ajiril L 
and all members of the society are in¬ 
vited to attend the ceremonies and to 
inspect the splendid new building. 

Diviaional Programs 

All divisions and sections, as enu¬ 
merated below, will meet. All divi¬ 
sions and sections will have two full 
(lays at their disposal if needed. 

Before the general meeting of the 
Di’ision i^f Industrial and h7ngineering 
Chemistry there will be presented pa- 
pms by men of national reputation 
(b'aling with various phases of indus¬ 
trial chemistry. A whole day will he 
devoted to a symposium on “Materials 
I'f Chemical Equipment Construction.” 
Subject matter will include cement, gal¬ 
vanized coatings, paints, rubber, glass, 
enamels, stoneware, wood, iron alloys, 
synthetic resins, laboratory construc¬ 
tion, lead, etc. Philip A. Singer is 
(hairman of the symposium. 

The Water, Sewage and Sanitation 
Division announces no special features, 
but enough titles of papers have been 
received to insure a good program for 
that Division. 

The Agricultural and Food Chemistry 
Divi.sion will discuss general papers and 
esiiecially those on jams, jellies, pectin, 
etc , the first day of the meeting, and 
the .second day will be given over to a 
symiiosium on “Insecticides and Fungi 
Cldcs.” This symposium will be in 
charge of F. C. Cook, Bureau of Chem¬ 
istry, Washington, D. C. 

The Division of Cellulose Chemistry 
is planning a symposium on the subject 
of “Oxycellulose, Cellulose Hydrate and 
Hydrocellulose.” 

The Division of Chemistry of Medic¬ 


inal Products is planning an interesting 
meeting. Apiilicable papers in the re¬ 
lated Helds of organic chemistiy and 
biology are particularly requested. 

The Division of Organic Chemistry 
is planning a .sympo.siuni on “Catalysis.” 

The Division of Dye ('hemistry con¬ 
siders this an opportune time to de¬ 
scribe and record Ihe accomplishments 
and the trials of the American dye in¬ 
dustry prior to the war and accordingly 
there lia.s been arranged a symposium 
{,11 “The Coal-Tar Dye Industry in the 
United States Prior to IDU." The 
secretary of the division asks anyoii'* 
who has any facts bearing on this mat¬ 
ter to write him at once. A complete 
fiicture is desired. 

The Division of Physical and Inor¬ 
ganic Chemistry is arranging an inter- 
(‘sting program. 

There will be no meeting of the divi¬ 
sions of Fertilizer Chemistry and 
Leather Chemistry. 

The Division of Petroleum Chemistry 
Will hold a joint symposium with the 
Cas and Fuel Section on “Motor Fuels.” 
The division also hopes to take part in 
the symposium on “Materials of Chem¬ 
ical Engineering Construction” to be 
held by the Division of Industrial and 
Engineering Chemistry. 

The (iu.s and Fuel Section will have a 
program, including a symposium on 
“Motor Fuels.” 

A meeting of the local section chair 
man and secretaries will be held at New 
Haven, at an hour and place to be an¬ 
nounced on the final program. Round 
table discussion will lake place on the 
following topics: Sectional program.s, 
sectional finances, sectional community 
service, employment, and intersectional 
meetings. The committee on a standard 
set of local section bylaws will make 
its report. Chairmen and .secretaries 
are asked to come prepared to take part 
in this informal di.scussion. W. Lee 
Lewis will preside and E. M. Billings 
will act as secretary. 

Papers for the Meeting 

Titles for papers should be sent to 
the secretary of the appropriate divi¬ 
sion or section and not to the secretary 
of the society. Titles to appear on the 
final program must be in the hands of 
the individual secretaries not later than 


March l.T It should b(‘ stated whether 
or not a lantern will lie reciuirod. 

Those desiring to present papers 
should communicate with the proper 
division ('f section immediately in order 
to obtain any s]»ecial instructions which 
may aj)])ly. 

The ('ouMcil recimtly empowered offi- 
(ers of (Inisions to request any paper 
in advance, in order that it might be 
passed upon and an indication made 
to the author as to whether he is to 
ri'ad the (‘nlire paper or to abstract it 
in order to give time for discussion. 

By vote of the ('ouncil no papers may 
he presented at the meeting titles for 
which are not {irinled on the final 
pi ogram. 

“By Title” should be placed on the 
announcement of any paper where the 
author is to be absent, so that mem- 
ber.s may understand in advance that the 
paper will not be read. 

The following are the addresses of 
the divisional and sectional secretaries: 

DivisionH 

AgricuKuial and Food Chemistry, 

S. Brinton, U. S. Food Tnsp. station, 
124 S. 2nd St., Philadelphia, Pa. 

Biological Chemistry, W. V. Bovie, 332 
Elliot St., Milton, Mass. 

Cellulose Chemistry, L. F. Hawley, 
Forest Products Laboratory, Madison, 
Wi.s. 

Dye Chemistry, R. Norris Shreve, 43 
5th Ave., New York City. 

Fertilizer Chemi.stry, H. C. Moore, 
Armour Fertilizer Works, 209 W. Jack- 
son Blvd., Chicago, Ill. 

'ndustrial and Engineering Chem¬ 
istry, E. M. Billings, Kodak Park, 
Uoche.sler, N. Y. 

Leather Chemi.stry, Arthur W. 
Thoma.s, Department of Chemistry, 
Columbia University, N. Y. C. 

Chemi.stry of Medicinal Products, E. 
H. Volwiler, 4763 Ravenswood Ave., 
Chicago, Ill. 

Organic Chemi.stry, R. R, Renshaw, 
Chemistry Department, N. Y. Univer¬ 
sity, University Heights, New York 
City, 

Petroleum Chemistry, W. A. Gruse, 
Mellon Institute, Pittsburgh, Pa. 

Physical and Inorganic Chemistry, 
Graham Edgar, University of Virginia. 






370 


C.’iEMICAL AND METALLURGICAL ENGINEERING 


Vol. 28. No. 8 


Tentative Program Arranged for A.C.S. 
Spring Meeting 


Rubber Cherriislry, Arnold H. Sniilb. 
Rubber Service LnIxiraturieR do,, (Ill 
People)! Savinirs & Trust BUIk., Ak¬ 
ron, 0. 

Sugar Chemistry, Frederick J. Bates, 
Bureau of Standards, Wa,shington, IJ. C. 

Water, Sewage anfl Sanitation Chem¬ 
istry, W, W. Skinner, Bureau of Chem¬ 
istry, Washington, 1). C. 

Sectiims 

Chemical Education Section, I’rol'. 
Neil E. Cordon, University of Mary¬ 
land, College Park, Md. 

Cu.s and Fuel Section, R. S. McBride, 
Colorado Bldg,, Washington, D, Q. 

]li,story of Chemi,stry Section, L)i. 
1„ C, Newell, (IKK Boylston St,, Boston, 
Mass, 

.Section of Local Section Chairnieii 
and Secretarie,s, Erie M, Billings, 481 
Woodbine Ave,, Roche,ster, N, Y, 

Local Committees 

I'blwaj'd W, Morley, llonorriry Clntn 
man, 

Ralph W, Langley, Chairman Hotels 
and Transportation Committee, 

Treat B, .Johnson, Chairman Execu¬ 
tive and Program Committees, 

.lulian S, Cravely, Clntirman Finance 
Committee, 

C, II, Mathewson, Chairman Enter 
t.ainment and Reception Committees, 

•A, .1, Hill, Chairman Hivisional Pro¬ 
grams and Itoom Committee, 

W. T, Read, Chairman Publicity Com¬ 
mittee, 

W, H, Whitcomb, Chairman Exciir 
,sions Committi'e, 

Blair .Saxion, Secretary and Chairman 
Registration Committee, 

P, T, Walden, Chairman Smoker Com¬ 
mittee, 

Mr.s, .lohn .lohnston. Chairman 
Ladies' Entertainment taimmittee. 

Reduced Railroad Rates 

Reduced railroad raters to the New 
Haven meeting are assured, as in view 
of the expected large attendance the 
railroads have agreed to sell round trip 
tickets at one and one-half fare on the 
identification certificate plan applicable 
to all parts of the United States, 
Tickets may be purchased March 2fi to 
■April 1) on presenting an identification 
certiffcate obtained from the secretary 
of the society or from the secretary of 
an.V' local section, and will be gotxi re 
turning until midnight of April LI. 
From Colorado (except Julesburg), 
Idaho, Montana, New Mexico, Utah and 
Wyoming, Oklahoma and Texas the 
limits are March 28 and April 14. From 
Arizona, British Columbia (on Great 
Northern Railway only), California, 
Nevada, Oregon and Washington, the 
limits are March 27 and April 15. 
Tickets must be validated at New Haven 
by agents at the regular ticket offices 
of the lines over which tickets read into 
New Haven. When validated they will 
be good for return leaving on anV day 
within final limit. Passengera.. must 


reach original starting point within 
lian.sit time shown on ticket, and in no 
case later than midnight of April 13, 
or, m case of sjiecial exceptions above 
stated, April 15. 

Tentative I’rogrant 
Monpay, April 2 

to a.m. Registration bureau opens in 
Byers Memorial Hall, Yale Univer¬ 
sity, corner College and Grove Sts. 
2 30 p.m, -Council meeting in Y.,M.C..A. 
auditorium, second floor, Byers 
Memorial Hall. 

7.30 11 . 111 . -Councilor.s' dinner in Ball 
Room of Hotel Taft. 

Tiiksdav, April 3 

0 a.m.—Itegistration and reception of 
member.s and guests at Kyer.s 
Memorial Hall. 

10 a.m. Ceiieral public meeting, Wnol- 

sey Jiall, A'ale Llmver.sity. Ad¬ 
dresses Ilf weleome. 

Re.sponse, E. C. Franklin, pres¬ 
ident, American Cbemicnl Society, 
(ieneral addre.sse.s by .lohn W. 
Weeks, Seeretury of War, and 
I' rancis P. Garvan, presidimt, Chem¬ 
ical Fouiiilation. Com|ilctc list on 
tile final program. 

I ]i.ni. Dutch treat lunciieon for ladies 
and men at University Dining Hall. 
2:30 p.m. - -General scientific meeting, 
Woolsey Hal), Yale University. 
.Special addresses will be given, of 
whieb the followdng is one: Carl 
A. Al.sberg, “Chemistry and Our 
Food Resources.“ 

2.3(1 p.m,—Ladie.s will visit Ilarkness 
Memorial Quadrangle, Yale Art 
School, Yale Library or New Haven 
Historical Society Building. (Guide 
service will be providi'd.) 

■1:30 p.ni.—Tea for ladies and men at 
Faculty Club on Elm St. 

8:30 p.m.—Smoker for men at Yale 
University Dining Hall (special 
features). Admission by ticket. 
8:15 p.m.—Theatre Party, complimen¬ 
tary to visiting women. 

Wepne.sday, April 4 
Dedication of the Sterling Cliemi.stry 
Laboratory. John Johnston, chairman 
dedication committee. This day will be 
devoted to functions arranged by Yale 
University, the chief of these being the 
dedication of the new Sterling Chemis¬ 
try Laboratory. The order of the day’s 
program will be as follow.s: 

11 a.m. -Dedication ceremony in the 
Sterling Chemistry Laboratory. The 
building will be presented to the 
university by the Sterling trustees 
and acceiited by President Angell, 
who will turn the building over to 
the American Chemical Society for 
its divisional and sectional meet¬ 
ings. After a reply by President 
Franklin there will be a special ad¬ 
dress by Dr. Edgar F. Smith deal¬ 
ing with the history of chemistry in 
America, with especial reference to 
Yale. 


1 p.m.—Luncheon in the University Din¬ 

ing Hall complimentary to invited 
guests, ladies and members of the 
American Chemical Society. 

2 p.m.—'During the afternoon the lab¬ 

oratory will be open for inspection. 
4:30 to 6:30 p.m.—Informal tea in the 
Sterling Chemistry Laboratory. 
8:30 p.m.—Public meeting in Woolsey 
Hall, open to men and women. 

Award of the Joseph Priestley 
Gold Medal. 

Address by a speaker of national 
reputation (to be announced in the 
final program). 

Thuuspay, April 5 

9:30 a.m. — Divisional and sectional 
meelings- Sterling Chemistry Lab¬ 
oratory, Sloane Physics Laboratory, 
Osborne Memorial Laboratory and 
Ham Ill o n d Metallurgical Lab¬ 
oratory. 

2 p.m.—Divisional and sectional meet- 

ing.s—Sterling Chemistry Labora¬ 
tory, Sioane Physics Laboratory, 
Osborne Memorial Laboratory and 
Hammond Metallurgical Labora¬ 
tory. 

3 to 6 p.m. Ladies will he entertained 

with an automobile drive to places 
of interest around .New Haven, and 
with a tea at the Country Club, 
opposite Lake Whitney. 

6:30 p.m.Fraternity and college 
alumni dinners, University Dining 
Hall. 

8:30 p.m.—Indoor polo game by Yale 
University K.O.T.C, given 'in the 
Yale Armory, off Derby Ave., near 
the Yale Bowl. (This contest open 
to ladies and men and admission 
will be by ticket.) 

Friday, April 6 

9:30 a.m. -Divisional and sectional 
meetings—Sterling Chemistry Lab¬ 
oratory, Sloane Physics Laboratory, 
Osborne Memorial Laboratory and 
H a ni m o n d Metallurgical Lab¬ 
oratory. 

1 p.m.—Luncheon for ladies at the 

Lawn Club, on Whitney Ave. 

2 p.m.- Divisional and sectional meet- 

inga---SterIing Chemistry Labora¬ 
tory, Sloane rhy.sics Laboratory, 
Osborne Memorial Laboratory and 
Hammond Metallurgical Lab¬ 
oratory. 

8:30 p.tn.—Reception tendered by the 
New Haven Sec'tion to the visiting 
member.s of the American Chemical 
Society and their guests. An eve¬ 
ning of informal sociability in 
Memorial Hall of Yale University. 
Dancing from 9:30 p.m. to 12. 
Supper will be served at 10:30 p.m. 

SATtiRDAY, April 7 

Excursions to industrial plants, in¬ 
formal inspections, etc. 

Final Program 

The final program will be sent about 
March 24 to the secretaries of local sec¬ 
tions, to the Council, to members of 
the New Haven Section, and to all mem¬ 
bers making special request therefor 
by mailing a postal card or the form 
printed herein. 
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N. Y. Chemigts Discuss 
European Siyiation 

W. S. Landis’ Obaervations on Condi¬ 
tions in (iermany Arouse 
Much Discussion 

The American Electrochemical So¬ 
ciety was host at a joint meeting of the 
four chemicai societies having sections 
111 New York City, in Rumford Hall on 
Fell. !). There were two speakers on the 
program, Harold E. Bishop, of the 
Kadiiim Company of Colorado, who 
spoke on the present situation in the 
radium industry, and W. S. Landis, 
chief technologist of the American 
Cyariamid Co., who gave some impres¬ 
sions gathered on his recent trip to 
Furope. 

As Mr. Bishop explained in his intro¬ 
ductory remarks, there was no particu¬ 
lar connection between the two subjects 
ol the evening’s discussion unles.s it 
might he found in the fact that the 
present .status of the radium industry in 
file I’nited States is due to European 
competition. The original source of 
raiiiiiin was the pitchblende deposits in 
liidicniia, which were finally abandoned 
in lavor of the more extensive, al- 
tliough poorer, camotite deposits in 
( oinrudo. Now the Colorado deposits 
lime in turn been abandoned because of 
liic discovery of some extensive de- 
po-ils of a very high-grade ore in the 
llcigian Congo. A plant has been 
crcclei: near Antwerp which will have 
ii c.ipacity of about l!j mg. of radium 
p' 1 month. The c.apacity of existing 
Aniciican plants has ranged from 1 to 

I ■> m.g. of radium per month. 

I’roblems in the Sale of Radium 

I lie sale of radium presents some 
'cry extraordinary problems. Its com¬ 
mercial develoiiment is comparatively 
■ ccciit, dating back only about Hi year.s 

II has been necessary for the radium 
lompanies to educate the public to the 
llierapeutic value of radium and to edu¬ 
cate the jihysicians of the country in 
Its intelligent use. In the hands of an 
unskilled physician, radium is a danger¬ 
ous agent. 'The sales organizations that 
i.ue been built up by the American 
comjianies will be kept intact hy a 
working agreement with the Belgian 
producers under which the American 
companies will market their product in 

rountry. 

Mf. Bishop outlined the method of 
"iming and working the Colorado car- 
ite and the method of proparinff the 
nii.shed radium bromide for application 

III the treatment of cancer. 

Conditions in Europe 

Hr. Landis, after apologizing' tor the 
Piesuinption of a ehemistiwho attempts 
discuss problems that puzzle econo- 
misls, gave a very interesting discus- 
" 1 ™ of conditions in Europe as he ob- 
'crved them on a recent 5 week.s' trip, 
■ngland, he said, has not yet recovered 
'lorn the post-war depression. Prices 
lete are very high. The most encour- 
uging sign in industry is the recent re- 
' ic al of the shipbuilding. The spinning 
•III ustry is jn shape because of 


German competition, serious on account 
of the low cost of labor in Germany. 

Dr. Landis spoke enthusiastically of 
the industrial prosperity of Italy. Since 
the Fascisti have restored the industries 
to their rightful directors and are 
gradually driving the Gommunists out 
of power in the elections, industries are 
flourishing. The. hydro-electric de¬ 
velopment of Italy’s natural resources 
IS being carried out on a large scale, 
he said. 

Dr. Landis recounted the ludicrous 
complications arising in Germany from 
the wild fluctuations of the value of the 
mark. Wherever possible, he said, 
wages are being paid in advance, be¬ 
cause otherwise, after working for 2 
weeks at a certain wage, the workman 
finds that the value of the mark has 
depreciated to such an extent that he is 
unable to purchase even the necessities 
of life W'ith his wages. Some of the 
German companies are paying wages in 
food and necessary supplies. Selling 
prices, wages and overhead are rising 
to keep pace with the fall of the mark. 
German business men are afraid of any 
attempt to stabilize the mark, heeause 
the upward momentiiiii of selling jirices, 
wages and overhead would soon carry 
the cost of production higher than the 
.selling price and a panic would un¬ 
doubtedly follow. 

Dr. Landis emiiha.sizcd the fact that 
since railroad rates are so ridiculously 
low' there must be a tremendous drain 
on the capital of the railroads. Simi¬ 
larly, tremendous demands are made on 
capitalists to meet their payrolls, etc. 
lie predicted that the occupation of the 
itiihr will cut off the coal supply of 
Germany and shut down all the steel 
.and chemical plants in Germany, ex¬ 
cept those south of Berlin. 

Much Di.scussion Aroused 

.1. ,S. Negru, managing editor of 
t'/icii:. & Met., who led the discussion of 
Dr. Landis’ paper, disagreed with the 
latter on .several points. He pointed 
out that the figures quoted hy Dr. Lan¬ 
dis showing that in lULI Germany ex- 
jiorted 7.1),tl0tl,0tl0 tons of material while 
in 1922 this total fell to 20,000,000 tons 
were deceptive, tweause they do not 
show the value of the goods. He in¬ 
clined to the opinion that the 20,000,000 
tons of material exported in 1022 was 
of far greater value in dollars per unit 
weight than was that of the 1913 ex¬ 
ports. Paper and discussion aroused 
unu.sual interest and after the adjourn¬ 
ment of the meeting informal discu.s- 
sion continued late into the evening, in 
the dining room. 

Brick Kiln Laboratory Car 
Dismantled 

The railroad car “Holmes/' equipped 
with a field ceramic laboratory and 
used by the ceramic experiment sta¬ 
tion, Bureau of Mines, Columbus, Ohio, 
has been dismantled. The car has been 
making efficiency tests on fuol-buming 
practice at different brick kilns in the 
central district, and has recently com¬ 
pleted its survey. 


To Iiive8tigute Basis for 
Changes in Cheiiiieal Tariff 

The Tariff Commission has begun 
work on a questionnaire to be used in 
field investigation of eight •chemical 
commodities regarding which applica¬ 
tions for changes in tariff rates under 
the flexible section of the new law have 
been submitted and which have reached 
this stage. The identity of the com¬ 
modities involved will be announced 
about March 1, when the questionnaires 
have been prepared and are ready to be 
sent to the interests involved, accord¬ 
ing to present plans. 

It is the intention of the commission 
to send agents into the field following 
these questionnaires, to assist in their 
preparation and to secure other data 
needed by ihe commission. When the 
field work is advanced suflieiently to 
form the basis for judgment us to the 
merits of the applications, those cases 
which present costs of production mak¬ 
ing it appear that the tariff rate is 
<‘ithcr too high or loo low will be dock¬ 
eted for public hearing. It is not be¬ 
lieved that any hearing will be held 
before April 15. 

More applications for changes in the 
chemical schedule have been reeeived 
than for any of the other scht^iulos of 
the new tariff act, it is announced by 
tlie Tariff Commission. 


(A>inpilpK lltiefiil Data on 
“Where to Buy” 

With the puijKisi' of helping to meet 
Ibe growing denianil for information 
on research equipment and instruments 
the Ueseareh Information Sei’vice of 
the National Re.seareh Couneil has as- 
.senibled catalogs ami lists of research 
appliancp.s issued by makers and deal¬ 
ers. I’ublications of neai’ly IjOO do¬ 
mestic firms and nearly 200 foreign 
firms are now on file. They have been 
clas.sificd for effective use and a sub¬ 
ject catalog of apparatus has been 
prepared. The Service has also an 
up-to-date list of munufacturers and 
distributors of research chemicals. If 
the Service cannot supply just the infor¬ 
mation desired, it can generally sug¬ 
gest some useful source of information 
—manufacturer, dealer or designer. 

Chemical engineers and directors of 
chemical research who desire assist¬ 
ance in locating special instruments, 
apparatus or supplies for use in their 
laboratories are invited to avail them¬ 
selves of the resources of this organi¬ 
zation. The appropriate address for 
inquiries is Information Service, Na¬ 
tional Research Council, Washinglon, 
D. C. 


Oil ReiinerieR as Public 
Utilities 

The Stale Legislature of California is 
considering a bill introduced by As¬ 
semblyman S. L. Helsinger of Serna, 
classing oil reffneries in the state as 
public utilities and placing them under 
the jurisdiction of the State Railroad 
Commission. 
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Women’s Clubs Urge 
Appreciation of Chemistry 

Appeal io Ameruan Women I'oints Out 
Impt^tance of CheiniKtr> in Nome 
and Everyday f,ife 

A new and important phn^e of U'e 
l^rowirur appreciation of ihenus1t.\ by 
the Arni'ncan public is eniphuM/.ed by 
a pamphlet just issued by a (•omniitLer 
of women represtmtinji: various nalioiinl 
W'onien’.M orjjanizations. The jiamphlet 
is addresseil to American women a-' 
members of the responsible Ameinari 
public. It urires that women assess 
anew' (he value of the intimale and un- 
endin;f service of chemistry to liome, 
community and country and tliat lluyv 
assuim* the obli^^ations restuu’ upon 
them to brinj.^ America aftreasl of the 
world’s foremost nations in this branch 
of knowledtre which literally underlies 
our [ihysical and our economic life ’riu* 
brochure is sent out under the names 
of Mis. Thomas (J. Winter, )»r<“S!denl oi 
the (Itmeral Feiieration of Woiii^n’,-' 
Cluhs; Miss Maude Wetmorc. chairman 
of the women’s department of the Na¬ 
tional Civic Federation; Mrs ll(“rberl 
Hoover, national jiresident ol the (iirl 
Scouts; Miss Ada L. (bmislock, presi 
dent American Association of Cniver- 
sity Women, and Mrs. (icor^^c Maynanl 
Minor, president ^renera! of the I>auyh 
lers of tile .Aimoican rtcvobitioii. 

Uehind in Orj^anir Ueseareh 

Tlu“ hui'deii of the message as set 
forth in thi* pamphlet is to the elfi'ct, 
that, tins nation has falhm behind in 
the promotion of research in Dial 
hrancli of chemistry on which rests the 
preservation of healthy the practice of 
medicine, the elimination of waste from 
the home and industry by the conver¬ 
sion of that waste into humanly usable 
products, the improvement and increase 
in our food supplies, and the conserva¬ 
tion of our resources throuj^h a wider 
and more etfeetive utili/.ution of ma 
terials. 

The pamphlet poes on to ^ive a 
“sweepinij p:laneo over the broad fields 
of human eoneerns in which chemistry 
plays a part.” The nitro^'en cycle, the 
formation of coal, the synthesis of per¬ 
fumes and dyes, fertilizers, rubber and 
other important chemical products and 
raw materials are described in simph* 
iHiijfuajje. Special emphasis is placed 
on the chemist as a civic beaut ifier, par¬ 
ticularly in reference to smoke preven¬ 
tion and recovery of industrial waste 
products. 

T’ointinp: out that the ^row’th of or- 
jranie chemical research in America has 
been retarded by the lack of luihlic u])- 
preciation, the plea concludes with su>r- 
jresteil steps to remedy this national 
fault as follows; 

lU’t lll<' ' >lu> Iinb iriltl'l'- 111 

\imr null t oiiioHiMilit'.H III t(UH’l) wtili 
till' ohJ'Ttiv of VOUI HI lliili 

}<’1jii| imf wliiit bt living Iht' 
ib‘\I'li'iuoont of olH'mlenl 
upon lliiit ohjcrlivr 

out wluit roHoHnh oqulpmcnt 
poi Eonro-l In ^ our eonmiuniiv luul slate 
and In tlio nation are iluxoteU to ihi- 
subjoels in wiiieh you art'intertstod. 

l.ook into the educrtllona) sy.stemH 
of youv own community and 


liaiti phot' IS aNsIgtifd in tllC CUV- 

I || ulu to i ii<'niJ,sli'\ , .K*'C viluil >oui' 

loiiii |ilivaii(-.s lii(\i- in tin was of 
■ I III hotilafs •• .ii)d inbai-.Ntiiig liteiHliua- 
oil Ol giinn I [ii'ini,''t i \ 

Studs liiifluMs and dci idi ioi' souv- 
-•1 Is I'v u )j> tin j the ol I lo-nural in- 

diivtii.s ;iM' iii'('r-..s;i I \ ;jw all assLuaiice 
ol --11).poll of llio Anioliian \ oung men 
and woiiHi! ulio mas be nidui’A-d to 
< tioosr a tairrr in llir field of oigaiiu- 

I la 'll II.V| I \ a.s a HMllI of \ 011I l•nlu ITllng 
ai IlS'llirs 

\\ lien sou have gatliemd this infnr- 
liial oil Ihiougli gioup atuds, lakeeoun- 
-el ssiili other gimij)'' of ssoiinn who 
has-' h«-en Kfndsmg the s.uite subjert 
iinl vsith Ihe iiu'ii who an- < oni'erned 
and ailise In (he devetopinelil of Ol- 
;;aiiie clieMii.Mtis anil an oiganie i-lienii- 
I i! [leisonnel ill Amenea 

With lliis irifoimation and with this 
'Oiiirad. lot Ululate >oui own idi'a as to 
sslial naliuiml and .state poliiies should 
lie |)lll into I'rfeel foi the .surest do- 
^'loptneiit and inamlenniier nf an 
\inei K an oi ganii <'hi'niie;i| jaa sonnel 
adeipiale to om national noeiis 

Wt Ml aMoidaiui' willi tie- judg- 
|'|'■nl \ou liase tlius foiined. ami lie- 
iM.and of tliose opposing S'oill i-our.se of 
olloll a eleai e\p|a n.l t loll of the motive 
Mid gi omuls of tlieir o[)|Hisi|ion 

111 eoneludiuj', the brochure voices a 
Ihoujfilt which is worthy of considera¬ 
tion. It IS po nted out that it is the 
Kcneral sympathetic un(lerstandini< 
the creative achievements and purpose 
o) chemistry which turnishes the favor¬ 
able condition for the growth of crea¬ 
tive lesearch. “There are but a few 
^^|■eat musiciaths, poets, painters and 
scul)itors, but there are millions of 
lovers of music, poetry, paintinyf and 
-sculpture. The uppr(‘eiation of the mil- 
lion.s Is the life-su.staininj^^ if not life- 
ireatinjf atmosphere of the mastm-s of 
science as well as of art.” 

I’iipt r Siiow Will Attract 
Many to l\ew York 

Feature Days and Educational Attrac¬ 
tions Make Up Elaborate Schedule 
for Paper Week 

A series of special days for ditferent 
Uroups of vi.sitors to the F‘aper Indus¬ 
tries Exposition is beinj^ arranjjed for 
the paper show which will be held at 
(ii'and (entral Palace the week of 
April b. In arranijin^ these special 
(lays, cart' is beinE" taken to avoid con¬ 
flict w'lth the conventions of the Amer¬ 
ican Paper and Pulu and National 
I'ajier Trade and their afllliated asso¬ 
ciations. On each of the speciaf days, 
special programs will be arranged, with 
authorities on various lines of activity 
as the chief speakers. 

Printers’ and Publishers’ Day has 
been set for Friday, April lib Thurs¬ 
day will probably be selected as Clean 
Food Day, with the program devoted 
to the utilization of paper and pulp 
containers for the protection of food 
from filth. Thursday will also be a 
special day for the manufacturers and 
merchants in attendance at the conven¬ 
tions to be held during paper week at 
the Waldorf-Astoria. The tentative 
program for the American Paper and 
Pulp Association, which will have its 
annual meeting and banquet on Thurs¬ 
day, April 12. provides for the holding 
of a strong forenoon program, but 
leaves the afternoon open for those in 
attendance at the convention to vUit 
the Paper Industries Exposition. The 


manufacturers will then be able after 
their visit to the exposition to return 
to the annual banquet in the evening. 
The holding of Printers’ and Publish¬ 
ers’ day on Friday gives the merchants 
and manufacturers an opportunity to 
spend the day in vi.siting W’ith their 
customers at the exposition. 

Badges to Admit to Show 

In order to facilitate the attendance 
of the merchants and manufacturers at 
the exposition, the management has 
arranged to make the badges of the 
different associations the only requisite 
for admission, those wearing associa¬ 
tion badges Ix'ing admitted free as 
guests of the managers of the big pa¬ 
per show. In order still further to 
facilitate their attendance, the Amer¬ 
ican Paper and T’ulp Association has 
arranged that not only the badges but 
the registration cards of those in at¬ 
tendance at convention sessions be rec¬ 
ognized as passes to the exposition. 

While these arrangements for the 
pi-ogram of the Paper Week have been 
in the pnuess of completion, the work 
of .assigning exhibits to space in the 
exjMisition has not been lagging. There 
are now upward of fifty-five exhibitors 
who have either closed contracts for 
space or made reservations of space 
pending the closing of formal contracts. 
Two or three of the bigge.sl of the 
jiaper-manufacturing companies are 
among those which are now planning 
to place exhibits, and one of these at 
least is considering the taking of sev¬ 
eral Isioths in order effectively to show 
its product. 

Educational Features 

The latest of the eilucational (‘xhibits 
to be d<'finitely cIose<l is that of the 
Purx'Hu of Foreign and Domestic Com- 
nieice. which has accepted the offer of 
space made by the exposition manage¬ 
ment and which is planning to make 
an effective jiresentation of the work 
done by the whole bureau in general 
and more specifically the activities of 
the papio’ divi.sion of the bureau. 

Basing its plans on the belief that 
the exposition is to be an educational 
exhibit for the public, as well as a spe¬ 
cial showing of paper to printers and 
puidishers and of paper-making ma¬ 
chinery and supplies to the paper 
manufacturers, special invitations are 
being sent to the various schools inter¬ 
ested in paper, either by its u.se or in 
its manufacture, to have their students 
attend. The students of Columbia 
University’s chemical engineering 
course, for instance, will be invited to 
take advantage of the exposition. 

Not the lea.st notable of the student 
group to be invited will be the pupils 
in the printing schools conducted in 
New York and vicinity. They will prob¬ 
ably be invited to attend on Printers’ 
and Publishers’ Day, when the print¬ 
ers will be invited to bring their ques¬ 
tions, with the manufacturers of paper 
on hand ready to answer the questions 
of the printers, who after all are the 
largest group of customers of the pa¬ 
per industry. 
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“Tell Ford Yes or Mo,” 
Sentiment in Senate 

l‘ropn*ial of Appropriation for Experi- 
mintal Work on Plant No. 1 Hrinps 
Up MuMfie Shoals Ajrain 

While the probabilities are muih 
ajrainst any action on Henry Ford’s 
Muscle Shoals proposition at thi.s ses 
sioii of Congress, the friends of that 
offer contend that they still have a 
chance to obtain a vote not only in the 
House but in the Senate as well. The 
unexpected happens many tinies during 
the closing Hays of a Congress when un¬ 
expected alignments are formed in the 
frenzied efforts to get certain legisla¬ 
tion through the jam. It is entirely 
coneeivahle that some trade may be 
effected which would permit of a vote 
on the Ford offer. 

It is known that Senator Underwood’^ 
contention, made recently on tbc‘ floor 
of the Sc-nate, that since Mr. Ford’s bid 
was submitted as a result of a formal 
request from the government it should 
be accepted Jir rejectcfl, has impressed a 
number of Senators who are not advo¬ 
cates of the Ford proposal. During 
that debate it was contended that it i-; 
a universal rule of business ethics that 
when bids are invited, the bidders must 
he told whether their proposals arc ac- 
(cjited or rej(‘cted. Senator Underwood 
characterized the long delayed action on 
th' Ford offer as being a very cavaliei' 
way m which to treat any bidder. 
Senator Williams said it was worse than 
cavalier and suggested “puritanical" as 
llie proper adjective. 

No Excuse for Delay 

Senator Underwood called attention 
U* the fact that there no longer is any 
controversy about the completion of th" 
Wilson dam, since each nouse has aii- 
tho'ized the engineers to make the final 
conirad for its eompletion. He pointed 
out that within ^ years at most a great 
electrical plant will be ready for opera¬ 
tion at Muscle Shoals, and the issue be 
fore Congress i.s whether it i.s to he 
I |K’raU.‘d by private effort or as a gov¬ 
ernment institution. 

The debate in the Senate was brought 
about by an amendment propo.sed by 
Senator Norris suggesting an appro¬ 
priation of $2,000,000 for the installa¬ 
tion of new machinery in Nitrate Plant 
No. I, .so that the plant could be used 
for experimental purposes. He argued 
that such a proposal should not be ob¬ 
jectionable to Mr. Ford, since he would 
have to conduct such experiments if his 
offer were accepted. The amendment 
was opposed on the ground that it 
Would complicate the situation by addi- 
iional expenditures, additional experi¬ 
mentation and additional contracts. The 
tnuul of the debate made it clear to 
Senator Norris that the amendment 
<'ould not prevail and he therefore 
withdrew it. 

Fadd Thinks Haber Proceaa Hopeless 
Senator Edwin F. Ladd, the only 
chemist in the Senate, rose to discuss 
the proposed appropriation. He urged 
speedy decision on the dispoaal of the 


Equipmeiil AHMociatioii 
Appointee ConiniittceH 

Announcement is made from the 
hcadquarter.M of the t'hemical Equip¬ 
ment As.sociation. 1:12H Broadway. New 
York City, of the appointment of the 
following standing committees: 

Kfhicn: n. W. Sowers, Sowers Manu¬ 
facturing Co,; A. B. McKechnie, Parks- 
Cranicr Co.; W. B. Tardy, Schutte & 
Koerting Co. 

Stdudfn'dizatum: E. H. Froman, 
Fuller-Lehigh Co.; Hamilton Allport, 
E. B. Badger & Sons ('o.; Hubert 
Royer, General (’oramics (k). 

Memhership: .1, George lA’hrnan, 

Bethlehem Foundry & Machine (’o.; 
M. A. Knight, Maurice A. Knight; 
T. (’. Oliver, Chemical Con.struction 
Co. 

/ iidusf rio! RFiutionN : Edward -I- 
Fowler, Pacific Foundry Co.; E. J. 
Sweetland, United Filters ('orporation; 
J. W'. Bodman, William Garrigue & 

BKsiin’HF K.rtciisiii}f : J. W. Spotten. 
United Lead Co.; H. N. Spicer, Dorr 
Co ; H. P. MacGregor, Merrill (b. 

Siatii<tirs: R. Gordon Walker, Oliver 
(’ontinuous Filter Co.; ('. W. Pearson, 
Buffalo Foundry & Machine (k».; P. S. 
Barnes, Pfaudler Co. 

LryLslat}on (md !*id)(intn : Irving 
^’eliner, ('ftt’tn, A' McL; H. T. Matthew, 
Quigley Furnace Specialtie.s Co., Inc.; 
I’aul 0. Ahiie, Inc. 

Some of these committees are not yet 
active, because their members have not 
yet been able to get together, but the 
scope of activity and the methods to 
he followed by each of the eonimittees 
are nearing final definition, and within 
the next few weeks it is hoped to have 
undertakings under way which will in¬ 
volve the eo-operalion of government 
"flicials and bureaus, leading figures in 
the various enuipmenl using industries, 
and the members of the a'S;»ciali«)n. 

The association has ado[)ted insign'a 
for use on the stationery of members 
and in advertising, etc*. The in.signia 
consist of a monogram of the initials 
(f the a.ssoeiatien and the motto, 
“Better to Serve Industry.” 


Muscle Shoals property, but opposed 
the expenditure for experiments on the 
Haher process at Plant No. 1. He de- 
declared that the plant was built upon 
an assumption and resulted in a failure. 

The Senator from North Dakota then 
went into considerable detail regarding 
explosions that have occurred in plants 
where the Haber process is used. Ho 
quoted newspaper accounts of the 
Oppau explosion and dwelt upon acci¬ 
dents which have occurred in the Haber 
plants in this country. 

“Only a volcano could be compared 
with the Oppau explosion,” he declared. 
“I maintain, Mr. Pre.sident, that the 
.science of nitrogen fixation has pro¬ 
gressed far enough so that it is not 
necessary to erect a volcano in a 
civilized community to supply this 
country with nitrogen for its military 
explosives.'* 


To Fight Ford in Defense 
of Waterpower Act 

National (ommittee Formed for the 
Purpose Points Out Evil of Estab¬ 
lishing Precedent 

Declaring that the terms proposed 
by Mr. Ford to the government for the 
leasing of (he Muscle Shoals power site 
aie in flagrant violation of the princi¬ 
ples of the federal waterpower act of 
1920, a voluntarily organized committee 
including in its personnel many of the 
men w'ho. in official positions, worked 
f(»r the passage of the waterpower ac], 
has voiced strong disapproval of the 
bold proposal. The committee includes 
formt'r Secretaries of War Garrison, 
Stimson and Baker; former Secretaries 
of the Interior Garfi<‘l(i and Fisher; for¬ 
mer Secretaries of Agriculture Meredith 
and Houston; Governors Parker of 
Louisiana, Dixon of Montana, Gifford 
Pinchot of Pennsylvania, former Gov- 
f'rnors Allen of Kansas and Pardee of 
(’alifornia. 

A pamiihli't is being eirculated, writ, 
ten by Herbert Knox Smith of Hart 
forii, Conn., who was Commissioner of 
('orponitions under the Roosevelt and 
Taft ailministralions and who conducted 
an exhaustive investigation of the 
waUTpower pniblem. In this article 
the original objects of the waterpower 
act are set forth and contrasted with 
the provisions of the Ford Muscle 
Shoals proposal. It is pointed out that 
the real vice of this proposal is not in 
the immediate money lo.ss, but that it is 
a flagrant violation of the waterpower 
aet, which was passed purely for the 
protection of the public. The points of 
violation arc enumerated as follows: 

J( IK a nfiiril for lOO yvars 

It for no r<-nial j»a.vnicn(n 

whaiKoi viT lot tln' us" of tin- Hite, and 
only an ah.Hiitfilv .Hriian ntitnl for Ihf 
use ol' th< Works Itullt with governimini 
money. 

q'liiT" IS no provlHioii whiilHofiver to 
un vMil the riiakiiiK of ixcishIv" profit 
on ill" Ford compiiny's arlunl Invesf- 
imtii, nor (o ratinit" atiy tran«f"r'{»f 

KUCll "M "S', to tin- |)Ul)li". 

Th"t" Is no r"gulalion whatsOaviT of 
til" ili.stril'Oi loji or ust‘ of lln* powar. 

q’h"!-" Is no provi.slon that It Hhall 
h" u.S"(l for public HiTvico in any way. 

'Phi- F'ord ('<)nipany is not r"qulrHd in 
any way to contriliut" to llic cost of 
sidrag" nscrvolrs hiTcfiftcr built ul>- 
stri'iini Sill'll n-si rvoirs would onor- 
mousiy Imaaas" th" vaUi" of th" Ford 
compiiny's sit", timl the Kovornment in 
now tnaking a Hiirvv for RUoh storngo 
d"V"loi)ni"nlK 

The point made in the article is that 
the real danger of the scheme lies in its 
force as a precedent, since it would 
apply to all other developments, exist- 
inff and future. 

Germany to Pay Italy in Books 

Italy has agreed to accept as part of 
the reparations due her from Germany 
books and scientific publications to the 
value of 4,000,000 gold marks. Italy 
will furnish a list of her requirements. 
The (taps in the collections in her puhl'c 
libraries have been carefully cataloged, 
and it is these gaps that Germany will 
fill. Many valuable scientific works 
publiahed before the war will be 
assigned to Italy's scientific institutions 
and museums. 
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Liquid Oxygen an an Explonive 

Ah an appropriation will bo avail¬ 
able July 1 for a further study <d’ 
liquid oxytfen explosives by the iiureau 
of Mines, t>he tests made reeently at 
Martinsburtf, W. Vu., by Adoif 
a Ciermun manufaeturer, were of pai 
tieulnr interest to the specialists oi 
the bureau who were present. George 
S. Rice, the bureau's chief mining en 
gineer, who has done a great deal ol 
work on liijuid oxygen and who will be 
in immediate charge of the work to be 
done under the new appropriation, at¬ 
taches great significance to the Mar- 
tinsburg tests, since they show how 
successfully liijuid oxygen can be used 
in deep holes. He believes that the 
use of liquid oxygen in shallow holes 
has been worked out thoroughly and 
demonstrated to he entirely practicable. 
For that reason he plans to devote ni(»si 
of the bureau’s appropriation t<t the 
study of the technique involved ni tlie 
shooting of deep holes with li(]Uid 
oxygen. 

Mr. Rice has no idea that theic will* 
he any eximisive supplanting of dyna 
niite hy li<|uu! oxygen, but iiudi'r cei- 
tam conditions he Ixdieves liijUKl oxy 
gen can be used to greater inlvantagr 
than other ex[)losives. This is jiarticu- 
larly the case in cities and congested 
areas, where the lrans])oilatioii ol 
ordinary explosive's is undesirable. lie 
expects it to appeal to useu's whetr 
there is diflieiilty in preventing thefts 
of ordinary explosives and at tunes 
when outrages might follow the avail¬ 
ability of explosive supplies wliicb 
could be pilfered by misdirecteMl pei 
sons. 

Under somi* conditions, however, Mi. 
Itici* believes liquid oxygen will be used 
in mining operations. He calls atten¬ 
tion to the fact that m-arly two-third.s 
(;f the iron on* mined in Loriaine is 
.shot down) with liquid oxygen. It is 
his opinion that conditions are ideal 
foi' the use of this explosive in Ala¬ 
bama iron mines. That it is reaching 
the point of practical use may lie 
Judged from the fact that a plant is 
about to be installcMl at a mine in north¬ 
ern New York. He dues not believe its 
use is desirable in any co d mine, 
whether gaseous or not. 


N«'w Jersey Third Stale 
in Clay Production 

According to a ])reliminary report 
compiled by the State Department of 
Ckuiservution and Development, Now 
Jersey, that state stands third among 
those of the Union producing clay and 
burned clay materials. The total value 
of pottery production for 1D20, the year 
which the report covers, was lpLI4,r)D7.- 
.'170, while that of brick and tile ag¬ 
gregated $15,42.1,652, a total of $-10,- 
02],()2S. According to the statistics, 
Ohio ranks first in the line of ceramic 
production with a total of 21.0 per cent 
of the aggregate output of clay prod¬ 
ucts in the United States; Pennsyl¬ 
vania comes next with 11.tN per cent; 
nnd New Jersey follows with 10.7 per 
cent. 


Personal 

Wii. 1 . 1 AM nAKii, formerly with the 
i.os Angeles branch of the Hughes Tool 
Co., IS now production manager for 
the Kegan Forge & Kngineenng Go., 
San I*edro, (’alif. 

JoH.N A. Col has been re-elected 
president of the American Brass Co., 
Walerbury, ('onn., and ('llAJtLLS F. 
IhuioKKK has been re-elected ehaiiman 
of the board. 

A. Clayton Clark, superintendent 
at tin* plant of the Raritan C.opper 
Works, I’erth Amboy, N. J., has been 
eh'cted jiresideiit of the local board of 
education. 

W. 1). (k)i.LiNS, of the U. S. Geologi- 
(al Survey, delivered an address 
liefore the Washington Academy of Sci- 
(Oices. Feb. 15, on the subject “The In¬ 
dustrial Asjiects of Modern Methods of 
Water l*iirification.” 

I.. C. Coolly has accepted a position 
as plant engineer with the United 
.'slates Industrial ('heniica! (k)., Balti¬ 
more, Md. 

Foward a. DiKTKRLfc; lias resigned ins 
position as chief chemist of the Chicago 
By-Products (kike Co. and is resuming 
coiisuHing engineering work with heiul- 
(|uarters in Chicago. 

\\\ E. Emlly of the Bureau of 
Standanls recently delivmtd a paiier 
lii'fore the Saiid-Eime Brick Associa¬ 
tion. 

AiaiKUT I’. Matthkw.s, professor of 
biochemistry, College of Medicine, Uni¬ 
versity of Cincinnati, gave an interest¬ 
ing address at the meeting of the 
Indianapolia, hid., section of the Ameri¬ 
can (.'hemical Society, L’eb. i), at the 
Indianapolis Chamber of Commerce tm 
the subject of “New Light on the 
Origin of the Organic Substances on 
the Earth’s Surfaces ’’ 

Georhe S. Rice, the chief mining en¬ 
gineer of the Bureau of Mines, has 
been .selected us the hureuu’.s delegate 
to attend the Mining Exposition and 
Conference which will be held in Lon¬ 
don, June 1 to June 14. He will sail 
from Now York on May 12. Following 
tlie exposition he will visit other coun¬ 
tries of Europe to continue his study of 
mining methods. He also will devote a 
eonsIderaWo portion of his time to a 
study of the improvements made in the 
manufacture and use of liquid oxygen. 

Dr. Hugo Schlatter will deliver a 
lecture before the Philadelphia Section 
of the A.C.S. on “The Manufacture of 
Artificial Silk” and will also be the 
principal speaker at the March meet¬ 
ing of the N. J. Chemical Society. 

Dr. Edwin E. Slosson of Washing¬ 
ton, D. C. reeently nddrc*sse(l the Tech¬ 
nology Club of Syracuse N. Y. on “Cre¬ 
ative Chemistry.” 

James Vail of the Philadelphia 
Quartz Co. gave a paper last week be¬ 
fore the American Ceramic Society, He 
will shortly sdil for Europe to be gone 
about 2 months. 


Obituary 

Robert W. Hilton, pre.sident of the 
Hilton-Duvis Co. and formerly vice- 
president of the Ault & Wiborg Co., 
died Feb. 5, following u 3-day illness 
at his home in Cincinnati. He was 49 
years old. A complication of influenza 
and pneumonia caused his demise. 

Lysu-: R. Kuals, secretary of the 
Kraus Re.search Laboratories, Inc., 
died Tuesday, Feb. 6, from the result 
of a railroad accident. Mr. Kraus was 
boni Nov. 21, 1891, at Cockeysville, 
Md., was gratluated from the Sparks 
Agricultural College in 1914 and was 
one of the founder.s of the Kraus Re¬ 
search I.aboratories, Inc., and associ¬ 
ated him.self with the company in the 
capacity of ceramic engineer. In the 
ceramic field Mr. Kraus invented sev¬ 
eral processes for the plasticizing of 
clays and developed many bonding clays 
of exceptional value. His research 
work in refraftories was very ex¬ 
haustive—making improvements over 
present-day methods and producing sev¬ 
eral new' refractory bases. 

H. J. Seaman, for many years general 
.superintendent of the Atla.s Portland 
Cement Co., of 10 Broad St., New York 
City, died on Feb. 9, in Atlantic City. 
Mr. Seaman was a graduate of Lafay¬ 
ette College, Easton, Pa., and hud 
played an important part in the build¬ 
ing uj) of a very essential manufactur¬ 
ing industry, which has always been 
classed as a chemical indu.stry since 
the early stage.s of its development. 
Previous to his eorinection with the 
Atlas Portland Cement Co., Mr. Seaman 
was associated with Mr. Hurry, a prom¬ 
inent English engineer, and together 
they introduced the use of pulverized 
coal fur burning portlund cement clinker 
in rotary kilns. 

Arthur C. Stallman, president of 
Arthur Stallman & Co., crude drug 
merchants of New York, died Feb. 8, 
at hi.s home in Mt. Vernon, N. Y., from 
pneumonia, at the age of 52. He was 
born Sept. 22, 1H71, in New York. Mr. 
Stallman was the son of the late John 
Henry Stallman and Sophie M. C. 
(Frentz) Stallman. He became as.soci- 
ated with his father in the crude drug 
firm of Stallman & Fulton, one of the 
earliest and best-known hou.sos in that 
trade. His father died in 1908 and the 
firm was dis.solved. In 1912 Mr. Stall- 
man started the business that now 
bears his name. 

Milton Franklin Williams, presi¬ 
dent of the William.s Patent Crusher 
Co., St. Louis, Mo., died Feb. 8, from 
septic pneumonia, although he had been 
confined to his home for the past 18 
months .suffering from diabetes. Mr 
Williams went to St. Louis more than 
50 years ago and started as a mill¬ 
wright in a small machine shop. He 
originated the swing hammer crusher 
and pulverizer in 1896, and in 1897 in¬ 
corporated his machine works under the 
present name. 
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Market Conditions 

Metallurgical and Miedlndustri^^ 

A Survey of the Economic and Commf*nMni ,* 'tl t n «« ^ 

Prev-iilin? PnVpc i t\/ i ^ t I”fl»ence Trade in Chemicals and Related Commodities 
' _' ” Market Letters From Primipal Industrial Centers 


Chemical Exports Show Gradual 
Recovery in 1922 

Improvement at a Time When Total Exports Show Marked Decline 
Is Generally Regarded as Indicative of Better Business 
Conditions in Chemical and Allied Industries 


C hemical and kindred industries 

shiiwe(i a surprising impruvement 
in export trade during' 1922. In the face 
of a deerea.se in itoneral exports from 
.V1,.'i7S,92«,U24 in 1921 to $3,765,192,13.'), 
the shipment.^ of American chemicals' 
■sliowcd a p^ain in aiftrrep:ate value of 1.4 
per rein. The filture for the year was 
8-106.1(11.562, as contrasted with $104,- 
O'l'.i.Pl i durini; 1921. The chemical 
iliusuin Ilf the Commerce Department 


poinl" 

' "ut that among the 

subsidiurv 

( 0111111 

'xlity groups contributing to thi.s 

M'oni. 

(‘.'vJ)luSlVO.S 

rose 50 p( 

‘r cent in 

\ aliic 

O'er 1921. 

perfumery 

ami co.s- 

nit'lic; 

' iiicrca.sed 2 

per cent, 

medicinals 

anil I 

>harniaceutic 

*als 11 per 

cent and 

f(')-li)i 

zei-s 3 per cent. 



I’lcaiients. jiaints and varnishes, it is 
aKi) nmrited out, have shown a .steady 

• o'lhniiph rather sluggi.sh tendency to 
Iinpnne. However, the total for 1922 
'■ < per cent below last yeav’.s. It is 
'd Intelrst to note that the 26 per 
I eni decrease (from corresponding 1921 
'.dues! that marked the fir.st half was 
loiiipensated in large niea.sure by the 
•I I'er cent increase of the last half of 
1032 The exports for December, 1922 

1.006,320), were the greatest for any 
'■ne month since February, 1921. 

toal-lar Products Lagging 

Ceiieial chemicals failed to reach 

• ell ipji level by 4 per cent, exports 
•'>r 1022 having a total value of $51,712,- 
"llm eontra.sted witl| $.54,041,996 a year 
apo. I'oreign sales’of benzol (64,740,- 
■‘"2 II)., valued at $2,362,821) were 10 
lai lent in quantity and 21 per cent in 
'iilue below those of 1921 (72,030 400 
' ''orth .$3,007,086). Coal-tar colors, 

■ ' ‘ s rind stains other than color lakes 

ground, dropping from 
» a«<>i.noo to $3,981,217. but crude coal 
•" increased from $191,482 (92,406 
' to $208,666 (99,960 bbl.). Carbolic- 
" "I exports decreased from $35,994 


Encouraging Comment 

Only three groups of American 
exports in 1922 showed an increase 
over the previous year; “chemicals 
and allied products” was one of 
the three. True, the gain was 
only 1.4 per cent, yet when this 
is set off against decreases ranging 
from 8 to 31 per cent for other 
groups, u feeling of satisfaction at 
the year’s outcome i.s not unwar¬ 
ranted. 

With a conlinuancf of the spirit 
of organization and co-operation 
manife.sted during the past year- 
there would seem to be no leason 
why the chemical industry should 
not now go steadily forward.-- 
(,'. C. Covxamion, Acting Chief, 
Clinnicul Dii’ision, Depdrimciit of 
Commerce. 


sponding 1921 figures for tlicso items 
are not available. 

Foreign sales of wood and denatured 
alcohol doubled in value and tripled in 
quantity, rising from $454,684 for 412,- 
110 gal. in 1921 to $922,700 for 1,270,- 
314 gal. in 1922. A large decrease 
occurred in exports of other alcohol- 
from $2,338,838 for 5,611,897 jiroof gal¬ 
lons to $497,955 for 2,090,666 proof 
gallons. 

Heavy Chemicals Show Important Gains 

Heavy chemicals showing important 
expansions in quantity in 1922 over 1921 
included copper sulphate, which in¬ 
creased 46 per cent, acetate of lime 51 
per cent, bleaching powder 123 per cent, 
glycerine 20 per cent, potassium chlorate 
.50 per cent, sodium silicate, or water 
glass, 40 per cent, sal soda 10 per cent, 
and sodium bicarbonate 35 per cent; 

I ’ Pi fro' 1 .'7’ . “'='‘'’“■■’'=0 iroiii ^oo.uua but the largest increases of all under 
2'. I HI'ipoo $23,223 (223,146 this classihcation were in borax, which 

increased more than 300 per cent, and 
caustic soda, which rose nearly 200 per 
cent. Specific figures of the exports of 
these and other chemicals are given in 
Table I, which wi)! be found on page 376. 

Experts of sulphuric acid dropped off 
from 1317,720 (12,814,344 lb.) in 1921 
to $201,267 (12,470,389 lb.) in 1922. 


other coal-tar products, 
: '■'■'i.lO worth (341,820 lb.) of aniline oil 
;; '2 siills. $224,646 worth .(654,166 lb.) 
, and $103,863 worth (248,- 

' j of photographic chemicals were 
from the United States to 
‘•“-'II countries in 1922. The corre- 


Throughout 1922 the foreign demand 
for explosives was encouraging, grow¬ 
ing until during Dwemher the peak was 
leached with 2,939,283 Ih,. valued at 
$504,942, exiiurted. Total shipments 
abroad for the year were 19,212,449 lb., 
worth $3,400,391, compared with 10,433,- 
830 lb., worfh $2,28.5,849, in 1921. Of 
this group, the only class for which 
conqiarutive figures are available is 
dynamite, with increases of 47 per cent 
in quantity (from 9,507,442 to 14,105,- 
017 lb.) and 33 per cent in value (from 
$1,815,999 to $2,406,.398). 3’here were 
also shipped abroad during 1922 925,840 
111. ($.169,848) of smokele.ss powder, 
410,705 Ib. ($129,216) of other gun¬ 
powder, 3,227,9.56 Ih. ($306,686) of blast¬ 
ing powder, and 125,308 lb. ($54,207) of 
cordite, guncotton, etc. 

Phosphate Hock Competition Expected 

The expected drop in foreign demand 
for phosphate rock as a result of the 
recent develojiment of the Moroccan 
phosphate mines has not yet material¬ 
ized. The development of the Moroc- 
ean phosphate deposits i.s receiving 
.serious attention, and competition with 
American phosjihutes is expected. Dur¬ 
ing the next few years it will be in¬ 
teresting to observe the actual effect on 
American exports. Although sales of 
high-grade phosphate rock rose in quan¬ 
tity from 182,.594 tons (value $2,592,641) 
in 1921 to 202,300 tons (value $2,548,- 
587) in 1922, those of land pebble de¬ 
clined from 544,425 tons ($4,267,875) 
to 512,777 tons ($3,269,179) and of other 
phosphate rock from 6,293 tons ($99,- 
721) to 4,217 tons ($40,401). 

In addition to these fertilizers and 
fertilizer materials, there were shipped 
abroad in 1922 2.556 tons ($26,112) of 
calcium eyanamiiie 1,576 tons ($78,047) 
of other nitrogenous materials and 
14,416 tons ($600,972) of prepared 
fertilizer mixtures. 


“Chem. & Met.” WeiRhted 
Index of Chemical Prices 

liasr 100 for 191;M4 
Tliin W’M-k ... 

Last week. 17,r,;’64 

e.-iruary, 192 ; . 

J-'■ inmr.v, ]!I21 160,00 

I-clirunry, 1929. 252 00 

Alirll, 1918 (lilKh) . 286.'00 

•April, 1‘JiJl (low) . 140 00 

Included in thlR indoy are acetic, 
rltri(.-. hydroolilnrlc. nitric, and sul¬ 
phuric acids, cHiyi and methyl alco- 
hois. anhydrous ammonia, ammonium 
sulphate barium chloride, bleachinjr 
powder, borax. cauRtlo potanh, caustic 
soda, copper aulj^ate. formaldehyde, 
ffiycerine, potassium carhonato. salt 
caKo, jKKla ash. sulphur, benzine, ani¬ 
line, and cottonseed and linseed oils. 
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Coal-Tar Productw Show 
More Activity 

Crudew in S<iurcc Supply—Interintdialt*^ 
in FaVly (itHtd Demand —Material 
Improvement (Jenerally Noted 

The Kenernl market for coal-tai 
products appeared rather steady, ami 
prices throuirhovit the list were well 
maintained. Oudes continued in limited 
supply and producers reported a 
heavily sold up condition at the work-' 
Phenol, cresylic aeid, solvent na|ihllia 
and pyridine were in strontr demaiid, 
but sales were rather small, due to tiie 
aearcity of stocks. Intermediates wioe 
held in strong producing hand'' and 
priees were fairly well sustained 
Alpha-naphthylaniine. aniline oil, II 
acid and beta naphthol 'sliowed eon- 
siderable activity at prevailing ouo- 
tations. 

Dull Market for CheiniealK 

However, a Few Bright Spots Were 
Nttlired ( aleium Acetate Selluii: 
in (iood Quantity 

Tradiru': in industrial (dieniieaK la-'t 
we(d\ was latluT dull in the New 
York market, due undoubtedly to the 
intervening holiday an<l the extreme 
eonservatisin sliown by leading consum¬ 
ers. Tile transportation situation was 
shiihtly impioved, but still far below 
normal. 

Produem-s of oxalic acid announced 
anotl-er decrease in price, said to b(‘ 
diU' to the shnr|) forci^ni eompetition 
and the lack of coiisuniirur interest 
Arsenic ami its compounds contmued 
to feature the spot market buyers 
experuMU'cd somi* difliculty in prociir- 
inii: any round lots for March shipment, 
duo to llie lieavily sold up i-omiilnm 
abroad and at the works. The alkali 
market is proun’ossinK alon^^ niodetate 
lines and with some improvement 
rcsultintr from the better railmal 
transportatmn. Buyers have been aide 
to transact considerable addilnmal 
business. Bleaching powder, eaustic 
potash, prussiatt* of soda, sal anunoniae 
and barium chloride continued aloiijr 
fairly active lines at prevailing: (luola- 
tions. Slijrhtly lower prices were noted 
for formaldehyde and carbonate ot 
potash. 

Price Changes 

lUvachint) /’oieder— Producers con 
linut'd to quote $2 per 100 lit., i.u.b. 
works, in lari:e drums. Uesab* ^^omls 
were held around 2ic- per lb. Oemand 
WHS rather active, in view of the snld- 
up condition at the works. 

Calcium Ac(t(if('-~\A^Adh\v; producers 
quoted 2.ic. j>er lb., f.o.b. w'orks in havrs. 
The demaml was said to b(‘ p;ood and 
the dealers expressed their satisfnet.on 
at the ireneral volume of business. 

tV/MKtiV Cotaxh The market ap¬ 
peared somewhat slower than jire- 
viously noted, althou^rh prices w’ere 
well maintained around 7.l@7ic. per lb. 
Shipments from abroad ^w^^e quite firm 
at 7Jc. per lb., c.i.f. N. Y. 

Caufftir S(Hla — Dome?^ consumers 


cojilinued to jiurehase in fair-si/x'd ton- 
najic.s at $0.75 per 100 lb. ex-store N*. Y. 
Kxport business was (juiet, with odd 
tots seilini: around $;),'10(ce$.‘i.45 per 
infl lb. f.a.s. 

( '(irho)iaf(' til Ciilash-- Prices were 
fractionally lower, due to the lack of 
(onsumint; interest, ('alcined Sd-Hf) per 
1 cut w’as quoted around 5i{c. per ih., 
with Ihi-bK tier I'ent at 7'i((e7ie. per lb. 

I<'t)ymnldc}i{f(le materinl was 

(|iio(ed somewhat lower, due to surplus 


stocks. Producers continue to quote 16c. 
per lb. in carlets and IHic. in, smaller 
quantities. Re.sale ^:ouds was quoted at 
154c. per lb. 

.SV>d(( Af<li — Leading: dealers were 
quoting: standard goods at $1.75 per 
100 lb., f.o b. N. Y. in carload lots, 
single bags The demand was merely 
routine, with actual transactions rather 
limited, ('ontracts continued at $ 1.20 
per 100 lb., basis 48 per cent, f.o.b. 
works in single bags. 
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7,953,847 


I.h 



3.251.722 

Siihliuifd Iciid (hiiMic '•nlphiifid 

I.h 



524.975 

Wlilir lend (h'i*.ie i- ti Ixnntet 

l.h 

10.321,4I5‘ 

995.130 

9.196.656 





' 

I'hliillll'l ])lllIltN 

I.h 



,.501.520 


Cal 



14,503 


Cal 

1,397.045 

5,150,804 

1 , 557.303 

(ItliiT paint' 

T.h 


3,550.610 

10.(88,353 

V.irinsh,: 

ChI 

665,457 

1,399,1 10 


S|>tn( VHrin.'liC' 

Cal 



46.548 


Cal 



376,416 

(UhiT viirniMln's 

Cft, 



352.331 


Ton 



7,556 

Siilpliiilf Ilf lui'iiuniia 

Toll 

102,614 

6,098,406 

147.331 

}‘hii'<lihiitr liiH'h 






Ton 

182,594 

2,592.541 

202,300 

l.nti'l pnhhln 

Ton 

544,425 

4,627.875 

512.777 


Ton 

6.295 

99.721 

4.217 


T.in 

4.278 

96.303 

24,373 


l.h 

10,435.850 

2.285.849 

19.2,2.449 

l)viiiiriii'i' 

l.h 

9.567,442 

1,815,999 

14,105.017 







1 h 



125.308 







l.h 

2)2.548.666 

24.561,974 



l.l) 



3'.’12,143 


l.h 



43,590,678 


T,h. 

1,708.53$ 

183.433 

963,102 


T.h 

3,512.228 

406.460 

2,702,634 


bh. 

1.943.768 

176,753 

2,4$8.060 

Com oil . 

T.h, 

4.399.789 

491,499 

5.732,993 


(>26,057 


<122,700 

4<J7,955 

900,111 

^««.447 

1/.I5,755 


501 , 5‘19 

6M,297 

679.775 

20.2H2 

256,452 

556.027 

209.386 

425,891 

35,947 

31,066 

433,552 

296.378 


235.298 
867,417 
678,983 
302,51 1 
186,284 
5.271,528 
341,385 
2.439.228 
5,149 
16,873 


J593.I28 

169.982 

36,584 

710,765 


418.521 

34.807 

2.734.325 

1.720,360 

80.127 
657,1 )7 
533.844 
26,112 
8,736.611 


2.548.587 

3.369.179 

40.401 

360.402 

3.400,391 

2,406.398 


54,267 


2.508;696 
4 778.446 
100,691 
332.781 
207.288 
676,160 
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Smaller Volume of Business 
in Chicago Market 

Trices Are Well Maintained, but Dealers 
Are Showing Concern Recause of 
General Inactivity 


Chicago, III., Feb. 1,5, 192:!, 
Husines.s in industrial chemicals has 
mil lieen so good during the past 2 weeks 
and dealer.s displayed some concern 
over the change. The dullness of the 
market brought on .some price cutting 
from worried holders, but in general 
linces were fairly well maintained. 
,kpot stocks were in fair condition, bul 
the poor freight service made shipments 
^hiw. Conditions abroad were getting 
wor.se instead of better and it is ex- 
liected that in the near future material 
ot foreign origin would be both high 
priced and scarce. 


Trincipal Price Changes 

I he spot price on cauntir ttodu was 
reduced 10c. per 100 lb. hy leading fac¬ 
tors. This reduction brings grounil 
caustic to .|4.15 per 100 lb. and solid 
$.1.10. ('(i/islic patdKh. wa.s very firm 
due to the scarcity of supplies and the 
situation in Germany. .Spot material 
o! the K,S-<i2 |ier cent grade was held at 
S(ii 9| per 111 ., price according to quan¬ 
tity and the seller. Sodn a.s/i was in 
tail demand and was unchanged at 
1112 2:i per 100 lb. for material in ctioper- 

agi' 

/'oio.si; iflntn was scarce on spot and 
I Illy small lots were available at 4i(«!5c 
pel 111 for the iron-free lump. The 
powdoled grade was available only in 
one diiection and was quoted at Hie 
I'ct lb. Aikiikiiiiiiiii curhomilf was 
quiet anil unchanged at 9(d)10c. per Ih. 
I'll till' lump. Stil ummuuiitr was 
nvailahlc from one source at 7Hc. per 
ih, hut the general quotation was Si. 
Giiii/iiii rhhtride was quiet at .$110 pel 
ton. lUninni eai-lKivule of foreign origin 
"as quoted in small lots at $100 per 
"'ll, hut with a fair-sized order this 
eould have been shaded eonsiderably. 
II/fitr (nscHir was well maintained in 
priei’ and only small lots were to be had 
at 17(1017ic. per Ih. Carbon ietra- 
ihloiide was available from one dealer 
id 04c. per lb., although the g-eneral 
asliiiig price was 10@10Jc. Carhtm 
bisiilidiidi' was unchanged at 74c. per 
II' for spot goods. (Uipjier niilphate was 
quoted in some quarters at file, per lb., 
•'lit odd lots were still available at 6c. 
f'"i niiddehifde displayed no signs of 
weaknes.s and was quoted at 17c. per lb. 
'•Ilicninc was not so firm and there was 
less talk of an advance; c.p. material in 
'iiunis was quoted at 18Jc. per lb. de¬ 
livered. Lend acetate was quiet and un- 
'luiiiged at 12Jc. per lb. for white 
'ly.stals. 


Potash Salts Advancing 

1 raetically all itota.sh salts were very 
firm, with advances noted in several 
* ases. Potassivm hichromate was in 
fair demand and supplies were quoted at 
per lb. Potasnium ca/rbonate 
4h-98 per cent was quoted at 9@10c. 
l*^!’ lb, for delivery from stock. Potas- 


cyanide 96-98 per cent was to be 
had only in one direction and was 
quoted at 55c. per lb. in single-case lots 
and 2c. less for five cases. Yelloic prue- 
sitilc Ilf lala^lt was available at 40c. per 
hi and the red was generally quoted at 
IH)(a'i92c. per lb. Putmtuiuin in'riuan- 
i/unnfc was firm, with moderate lots of 
the U.S.T, crystals available at 18®19c. 
per lb. 

Sodium bimitphilc was in fair request 
and powdered material was generally 
iiuoted at 6c. per lb. Material for ship¬ 
ment from the Fast was .somewhat 
cheaper. Sodium fluoride was quiet at 
lll(rb]04c. per lb. Ziur rhtonde granu¬ 
lated was quiet at 8c. per Ih. for domes¬ 
tic material and foreign slightly lower. 

The demand tor linveed oil was far 
from heavy but the price continued to 
advance. Boiled oil was ijuoted today 
in single-drum Inis at $1.(16 per guL, 
with similar (juantities of the raw at 
$1.(14. 

Turpentine was in a position s niilar 
to l.hat of linseed oil. The movement 
was only fair, hut the price was widl 
maintained at $1.5,‘! jier gal. in single- 
ilruni lots. 


Advancing Market for 
Steel Products 

Tendenrie.s That Hwanie Evident in 

January Have Resulted in Numer¬ 
ous Price Advances 

I'l'lTSBiiUGH, K(‘h. IG, U12G. 

Many sellers of steel liken present 
coiuiitions in the steel industry to those 
(ditaininu: in P)20, on the eve of an 
enormous advance in steel prices for 
eai-ly delivery. In that period the mills 
received a ^rreat deal of money, but 
afterward, with various losses and ad¬ 
justments, it was found that they had 
retained vtmy little. Aecordinjfly the 
mills profess anxiety to avoid a re))eti- 
1ion of the 1920 performance Possibly 
there is an ambition, however, to re[)e:it 
in a more moderate way the price ad¬ 
vances but avoid entirely the suhse- 
(|uent losses. 

Thus for, at any rate, steel prices 
have not been pejrjred, the market show¬ 
ing fully as much advancinjr tendency 
as in the past 3 or 4 weeks, and more 
advancinji: tendency ♦han in the first 2 
or 3 weeks of January. 

N'umeroua Price Advances 

Bars, shapes and plale.s, quotable for 
2 or 3 weeks past at a range of 2.10@ 
2.20e., are now practically at 2.20(*. as 
minimum, with the usual exception of 
lurgre lots for late delivery aprainat con¬ 
struction jobs. 

While most of the independent aheet 
mills remain out of the market, refua- 
inp to commit themselves on second 
quarter business, there is enouph buy¬ 
ing: and selling to indicate that the 
market Is likely to be established at 
advances of $4 to $7 a ton over prices 
lately ruling and at which the Steel 
Corporation has sold for second quarter, 
these prices being 2.50c. for blue an¬ 
nealed, 3.35c. for black and 4.35c. for 
galvanized. The spread between black 


and galvanized may increase from the 
recent Ic. to 1.15c. 

The American Steel & Wire Co. has 
advanced its prices on nails and plain 
wire $2 a ton, this being its first ad¬ 
vance of the year on nail.s and its second 
on wire. Independents hud previously 
been obtaining the higher prices. The 
mark<‘t is now at 2.()r)c. for plain wire 
and $2.80 for nails. Barb wire has 
also been advanceil, also woven wire 
fence, the discount on which is now 69 
per cent, in carload lots to jobbers. 

Hoops and hands have been stiffening, 
the base price on heavy material ad¬ 
vancing from 2.The. to 2.90c., while 
light material, under 20 gage or 1-in. 
width, is 3.25(0^3.GOc., base, against 
3(h)3.2r)c. recently. 

Semi-Finished Steel Higher 

Recent transactions in billets, slabs 
and sheet bars appear to have cleaned 
up all steel avail ible at the old price 
of $38.50, ami while recently .some mills 
have been naming $40 as their objective 
it seems doubtful now' whether any steel 
could be bought at that figure. One 
seller of a large tonnage has had trouble 
m making scheduleii deliveries and has 
been endeavoring to buy from other 
producers to apply on his obligation. 
The market in Ilecember wa.s $36.50, 
first <|uarter contracts being chiefly at 
that figure. 

Latest develiqmients suggest that pos¬ 
sibly the decline in (Ainm-llsville coke is 
over, without prices reaching as low’ a 
level as expected. The theory has been 
that w’ith the ending of winter the di.s- 
appearance of Ipiyirig for domestic con¬ 
sumption would cause further declines, 
but the new outlook is that increa.sed 
consumptive demand will take up the 
expected slack. The change in basic 
condition.s has been very decided. Not 
more than 2 months ago many steel 
])roducers wen* willing if not anxious to 
sell basic [lig iron, us with their byprod¬ 
uct coke they could make it cheaper 
than merchant furnaces. The Republic 
Iron & Steel (’o. was one of these, but 
now Republic has decided to blow in its 
Hannah furnace, a sort of reserve stack, 
and has bought coke, 500 tons a day to 
July 1, to take care of the stack, the 
company's byproduct coke covering only 
the Huselton stacks. The price paid is 
reported to be $fi.75. The market for 
spot furnace coke has declined 50c. in 
the week, being now quotable at $7|^ 
$7.25. This makes a total decline of 
$2 since the end of December, but leaves 
the market 50c. higher than early in 
December, before the advance caused 
by buying of coke for domestic use.^ 

Pig iron, expected by the majority of 
consumers for some time past to de¬ 
cline, now seems more likely to advance. 
Consumers must buy very soon now and 
an advance may easily be precipitated. 
The market is, indeed, a trifle stronger 
on the whole this week, as a result of 
a few transactions. Bessemer, for¬ 
merly quotable at $27.50@|28 valley, 
is now firm at $28 as minimum, while 
basic, quotable lately at $26i^$2d valley, 
is now well established at $26. Foundry 
remains at $27i^$28. Freight to Pitts¬ 
burgh is $1.77. 
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Current Prices in the New York Market 


FOR CHEMICALS, OILS AND ALLIED PRODUCTS 


Altholitth these prices are for llie spot market in New York City, a speeial effort has t>een made to report the American 
manufacturer’s quotations wlieiK'ver availalile. In many irislanees these are for material f.o.b. works or on a contract basis 
and these prices are so deaiKTialed. Quotations on imported and resale stocks are reported when of sufficient importance 
to have a material effect on the market. Prices quoted in the.se columns apply to larpe quantities in original packages. 




General Chemicals 


Aoptio , .driiiiiw III. 


Acf'toiii'. ilruins 
Acid, juN'tic, 2fi', lilt), 
AfU’tlO. Iibl 
(iluoml, **’*i'i. 
Horie, crvftiilH. libl 
Jlonn. jiowdiT, bhl 
Cit/ic, ki-MN 
Furinic, (• 

(Jalhc. Id'll 
Mydrodlilorii' 
iiydn)il tiiinr, 
Luciiti, 44',',, 
hhl 


!l> 

100 III 
100 III 
lOOlh 
. Jh 
. Ill 
111 

. . 111. 
Ill 

18'’tHiik«, 100 II) 
52',, ciirlxiYii III 
U'cli , li^lit, 

1l> 

22'fc-rli . IikIO. hli! lb 

Miirialir, 20^', tfiiiks, 1001b 
Nu.ni', Ih". cnrlHvva, lb 

Nilrir, 42'. PiirliDVK lb 

Olciiiii, 20*,,, hinks ,. 

OiiuliP, rrvHl Ills, bill 
PluiHjiliiiric', SO, cnrlKiVB 
Pyr'iKallir. rcmiblitncd 
Siilpliurif', hOI iiiiKh 
H ulplMinr, GO dniiri.s 
Hijlpliiirif, fiiiikN 
8ulpliiiric, ()<>*' ilrnms 
Titnnir. r S 1’ , bb| 

Tllliiiic, li'i'li , bbl 
Tarltinc, imp tTvs . bbl 
Tarlnrii', imp , pnwil . bid 
Tiirliirii', iliiiiii-Hlit'. bill 
TutlRNtlC, piT lb .. 

Aloolml, l>iit\ 1, drimiH 
A1 r I) li u I ftlivl (('i)li>Kin> 

Hpiril), bbl 

Alniliol, iiictlivl (hci' Mi'lliiiiiiil) 
AlPdlml, dt'iiilluird, IHH proof 
. No I 

... ,,.M,l,l.i 

Abiiii, niiimom.'i, Imui 

I’oliish, lump bbl ti, b 

Cliromi', liimii, potioS ..coi 
Alummi'm Htilplmlf. ^ > 
bmiH 'f 

Iron If'' b'iH-< 

Aqmi iLmimuiiH, driimf* 
Aliuiiomii. iiiibvilrous. rvl 
Amiiioiimm piirbotiiiti , powd 
phmUh, impoltinl 
Aininoiimiii cniboiiiiti . powti 

iloliustif, bill 

Amnioiiium miriitc ti'cli 
ciLsks 

Amvl luK'liil'’ ti'uli , ilninis 

AriH'iiif, Whlli', powd , bbl 
Arsoni'’.f d, p<>wd , krjrs 
Htiriiiin nirboimlp. bbl 

Ibirium rlilnrulc, bbl 
lluriiim .lioxiilc.tlrunik 
ibiniini niinUi'. I'li'ik'' 

Ibtrmin Hulpliiitf. bbl 
niiiiiP lixf, <lr\, bid 

iliniic I'X'*. P'l'p. bid 
iticmdniiK po«il«'r. 1 o b 
drums 

UpsiiIp tlrums 
Ruriix. bid 

llromiiH'. disi-H 
r’lili'iiim an lull', bnifh 
Citlnum rarbidi', dniiuH 

Cubduint'lilorHic'. tim'd,'Inims ton 
(Jruii drmid 

Cfvlf'iiun pilot plmfr, mono 

bid 

rnmtdmr, nisi'’" 

Curbon bisiilpliidi', drum- 
Ciirboli trtrtH'ldoridf, dnims 
Cludk. p I '• P 1 P --domniUP 
Itltlil.bld 

nrum"*! lu. lii'iivv. bbl 
irnporlnl, litfbl, bbl 
Clilonm'. li'liiid, ''vliiidi rs 

f’iiloroform, li-i'li . diuim'. 

CnbuH oKi'lf, bbl 

ClopppritJ*. bulk, t o b « Ki. 

Gopp<‘r (‘I\ibiimitf. bbl 
. Qopp«‘r PVnmdr. drum'- 
roppWi*'»lp*''*''’.' '''d • 

Odim of tarinf.bbl 

Ooxirim'. rorti. Imu'- 
Kpsnm ilom. 


$0 3iS 
21 
3 15 
(. 25 
12 00 

11 
49 
15 
45 

90 

I .12 

M 

05 

I no - 
(14; 
Oh 
17 00 

12 

OH - 

I 50 - 
9 00 
12 00 
14 50 
19 00 

(/i - 

40 - 
. 30' 
31 • 

I 00 - 

.18- 


$0 38 

?i; 
3 40 
h 50 
12 50 
11! 
Hi 

50 
17 
50 
I 00 
I2i 

> >; 

05', 
1 Ml' 
05 
Oh' 
IH 00 
I 3 
09 
1 (ill 
Ml 01) 
14 00 
1 / 0(1 
20 00 
70 
45 
31 
52 
52 
I 20 
25 


lb 


per ('III 
2H0I1. 

r’d 


Ral. 4.75 - 4 95 

40 
0 5 


n:'- 

.38 ~ 

05;- 

II). 

0 5 - 

d lb. 

05 - 

'ibo lb 

1 50 - 

lb 

02;-- 
, U<,'_ 

11) 

*'% .11')' 

lb. 

30 - 

lb. 

.09J- 

lb. 

.13 - 

11) 

10 - 

pul. 

2 80 - ■ 

11). 

15;- 

11) 

1 5 - 


lull 

IfUl 

lb 


70 00 - 7' 

87.00 - 
18 - 
OR 


H. 

1 ' 
00 
9) 00 
IH' 


I'nrmaldehv'b'. 40',', bbl lb 

I iilliTH nirl li, f n It nniM s iict I mi 

I nil' I -■ '•art 1) imp , powd , net ' mi 

I Hsi'l ud. ref , tlriims pal 

I iiscl oil, (‘rmlc, driiiiiH pal 

I d IIIhors Hail, wk.s . baps 1 00 Hi 

(il'itilxTs halt. imp , Imps 100 lb 

< ;!\'n I me, r p , drums ext ra lb 
( d\ ccrim . dvimmil'', flrnms lb 
Iodine, ri-HiibliTii<'d lb 

Irtiii nzidt', red, citukn 

I,('fill: 

VVhitf’, liiisir f'libiitiiitu, ilr\ , 

( asks 

\V lull', iti od, Ifi'PB 
Kfil. di \. (‘iLsks 
Ml '1, in oil. ki'pH 
1 I'lid am-Iiitc, while ( r\.s . bid 
l.•■:ld arseiiale, powd , bbl 

Janie-Ilvdrul'sl. Iibl 
I,line, bump, (ibl 
I It li'iipi', eninm , ca.sks 

I ll liophiilK , bill . 

.\1 arIII Miim call' , lerli , baps 
\l. Ih.mol, 95', , bill 
M. Ilian..1, 97',. bid 
\nK,lsid(,d.mbl.,bb| 

Nicki I s.dl.H, ample, bbl 
I'liuspene 

i’lmsiilmrus, red, ra.sfs 
i‘!i.is|ilionis. \ ellow, {'iihch 
I’ ola-siiiiii liiidiroinale, casIvH 
l’(i(aasiuin briiimde. pran , 

1)1.1 

r.ita^siuni earboniite,80-85', , 
e ileiti'd, casks 
I'lii as^inm ctiloiiiie, iiowd 
I’ol ri--mm e\ amdi , ilrum-J 
I’ot a'-suim h\ droxid.' (raiLstic 

pi.lasli) dinnm Ml 

!a .'I'.siiim loilule, ('iise-. 

I’oi .'Msiiini hill ale, bill 
I'ol assiuiii pi rm a iipa ii a I r, 
drums 

I'ill imsintii prussiiile, led, 

I a.sk s 

T’.it a-'Miiiii ])[ iisstaic, yellow , 

IMskt 

Siilamii'omac, w liile, 
f asks, impm Iral 
SalamitU'"""!’"'' 

bbl , irnr.ii'."''-*'"’ 

Cliav pi.'in , 

SalHodti.bl)! 

>-'i!l cake (bulk) 

.'s.jiiii .isli, bplM. 58', 

Impa, ('.ml raft 


praii , 


pnui , 


11) 


lb 


11) 


t-m 


.. "-'b 
I l)v. 11) 


lb. 

04 ' 

04; 

lb 

(14 

04' 

1(111 

45 00 - 

55 00 

. 

lOOll- 

2 00 

2 50 

100 lb 

? 50 - 

2 7S 

11) 

()')'- 

05; 

lb 

25 - 

27 

lOOlb 

3 50 - 

5 hO 

lb 

04; 

04; 


100 lb 
ilal. 

MIO 11) 

'lOOlb, 
delLse. Ill baps. 

100 lb 

r..'tid, 

111011. 
K.ill.l, 

100 lb 


lb. 

Ih 

lb. 

11 ). 

lb. 

1b. 

lb 

lb. 

11 ). 

lb 

lb 


bbl. 

Epooin Kiili 

btuiH 

Epson) Midi, 

bbl 

Ether, U S 1’ 

Ethyl nrelrili', 
drum" 

Ethvl purr lari’Mc 

‘ether.98<\ t.. lOO-.V. , 


imp , 

USM, 


. drums 

Cum , 


lb 
lb. 

loolb. 

lb. 
100 lb. 

terb . 

10011). 

It cl; , 

100 lb 

dmn . 

100 IK 

lb. 

85',. 


22 00 

or 

Oh' 

9 I - 
07 - 
O'H- 


04 i- 
05' 
.04'- 
Of) - 
55 . 
2 10 - 
h 5(1 • 
19 
47 

t 00 - 

24 - 
3 25 , 


23 no 

01; 

07 

9 5 
07; 

10 

04i 

05; 


2 . 10 - 

MO • 


2 50 - 

,13 • 


g(l*V 


.80- 
95 • 


so 
6 2S 
25 
3 50 

Z 25 

1.25 

2 75 
.15 

85 

1 00 


S.hIh hhIi, bplo. biiHi.s. 48', 
b'lp". colO raft, fob 
w ks 

Si>da i.sh, liplit, 58' 
hai's, rcsjilc 

,S(,d;i -b. deiee, luipH. 

11 'ict. basis 48' 

S.t.la i.sb 
re.sidc 

.siula. caii.siir. 79' 

.IriiiiiH, 1 ll " 

Soda, can.stK', 7f)' 
dnima, coutra.'l 

Sinla. raii'-lic, basis hO', , 

j wk.s . I'oiilnict tool!' 

I Soda, causiic. prmmd imd 

Hake. euiifvaciH 100 lb 

Smli, l■au^llc. prmiiid iiU'l 

Hake, resale 10(1 lb 

Sodium lu'i'iaic, works, bap- ' 

>oiimm 1 nearb(mate, bid 100 lb 
>>o.imm bicliri.iiial. . (’asks lb 

S.i.lium In-ulpliate (nilci cake) (“«' 
Sodmm bisidplulc, pou.k, 

1 S 1’ .bid . > 

Sodium cbl.'raie, keps lb 

S,.dlum ('hl.iM.ic b'liH !:"» 

^t.l^iul 1 l c\ amde, ease" 
s.siiiim lluoridc bbl 
'-n.lmm luposulpbitt- bbl 
Sodium niinl.', casks 
'-^r.diiiiTi per.iMtb', p.<wd _, 

Siiilmm ])b.'>|'bal 
1)1)1 

So'lium iirusRiatf. ycl dnu 


dlbiiHir, 


11 ) 


lb. 


lb 

lb 


Soibum Kilicale I 40'. <lrnnis> 100 lb. 
SikIiuiii silieiif (hO dnuiiH' 1001b. 
StHlmm Hulpbidc. fu"cd. 90- 
62'druMiM 

H'xiiuni sididute. rrys . bbl . . 

Stroiil mm niinUt*. powd , bbl. 
Sulphur rbloridc, ycl drmu«. 

. Sulphur, rnjdc 
Sulphur dmxide. liquid, ryl 
' Sulphur, Oour. bbl , . 


Ih 

lb 

1b 

0) 

foT) 

lb. 
100 lb. 


$0 15;- 

$0 161 

1 Sulphur, rull, bbl lOOlb. 

$2 00 - 

$2 50 

Ih on - 

!7 00 

I'jilc -iiiipiirled. ImpH 

Ion 

30 00 - 

40 on 

30 on - 

32 00 

i'alc -domc.siic powd,, baps 

ton 

18 no - 

25 00 

3 55 - 

4 05 

Pin Itichiond. , bill 

Ih. 

II - 

.iij 

2 50 - 

2 40 

I'm (I'Cide. bbl 

Ih. 

47 - 

.48 

1 20 - 

I 40 

/yiliC carlimiide, hups . 

•lb. 

.14 - 

.14, 

1 00 - 

1 25 

Zinc clilor"!)'. pran, bbl ... 

lb. 

06 - 

.07 

18;- 

19 

Zinc r\ antdi , druniH 

lb. 

.37 - 

.38 

17 - 


Zlim.'xalc. \.\, bill 

11. 

07;- 

08 

4 40 - 

4 50 

Ziiicbulphalc, bill 100 lb. 

2 75 - 

3,00 

.12 - 

. 18 

Coal-Tar Products 




\lplia-iiat)ii!li(il, criule, Id)! 

II) 

$0 00 - 

JO 85 

mi- 

10 

.Mpliifitiiplilli"!, lel , bill 

II. 

1 05 - 

1.10 

12 - 

, ni 

\lplia-iiaplillivl;iiiiine. bid 

II) 

27 - 

.30 

Hi- 

111 

.\niline ml, dnmiN 

11). 

161- 

.17 

13 - 

14; 

.\nililic Htih.s, bbl 

11). 

24 - 

25 

13 - 

HI 

AnI hiacciK , 80', , dniin.-- ... 

lb 

.75 - 

1 00 

23 - 

24 

.A II f h r a c c n e, 80',, imp., 




16 HO - 

17 00 

drmir'. diit\ pani 

Ih. 

.65 - 

70 

.1 ()3 - 

3 65 

fViitlira'iniimiii. 25',, paHtd, 




101- 

)o; 

dl nil/.'. 

11) 

70 - 

75 

06',- 

07 

Ucii?,iildclivd( r S 1’ .CiirliiiVH 

11). 

1 40 - 

1,43 

08 - 

08' 

ileiiEene, puK , wiifi i-white. 




1 23 - 

1 25 

tankn .ind di itne. 

gal 

30 - 

.35 

1 25 - 

1 27 

Menzene, 90',, tanks A <lriimH 

pal 

26 - 

.32 

in - 

lOi 

Hc'tizene, 9|)' ,. ill Him-, ii .salt 

pal. 

(2 - 

.34 

11 - 

HI 

Metiza'linc Idim , bbl 

lb. 

85 - 

90 

60 - 

75 

Mcnzidim sutpliaP', bbl 

Il>. 

75 - 

80 

55 - 

40 

]3cii/mc acul, 1 S )’ , kepa 

11). 

72 - 

.75 

30 - 

55 

Hciizoati ofs.nla, r S 1‘ ,hbl 

lb. 

57 - 

.65 

09 i- 

10 

Ib'lizv 1 chlm ide, 95-97',, rel , 






ilruii's 

lb. 

23 - 

27 

16 - 

23 

Ilcn/x 1 clil'iiule. (ech , 'iriiniH 

lb. 

20 - 

.23 



Hela-naplifhol, hiiI.I , bbl 

IK 

55 - 

.60 

051- 

06 

llcla-implii Iml, tei li . bbl 

II) 

24 - 

.25 

,071- 

1)8 

Mclu-iia)>lirli\ laiiiiiic, Ps li 

lb. 

1 00 - 

1 25 

45 - 

50 

(’(ilba/,..|.blil 

Ih. 

.75 - 

.90 



('resnl, ISP, ilnims 

Ih 

23 - 

27 

7 25 - 

7 50 

Ortlm-ci'i-.id, ili iims 

lb. 

.24 - 

.26 

3 50 - 

3 60 

Crc.svlie at id, 97',, rcHidc, 




061- 

.07 

dniiiis 

pal 

1 50 - 

! 75 



95 97', , (Iruiiis, 1 ('.sale 


1 50 - 

1 75 

IBj- 

19 

Ilicliloiliiui/iUH , dniiiiB 

lb. 

07 - 

09 



1 )ie( li\ lamb lie, dniliiH 

11 . 

50 - 

60 

.85 - 

.90 

1 *inM-( li\ lamline, drums 

11 ) 

41 - 

.42 



Himtnibi iiz»'lie. hid 

lb 

20 • 

.22 

.38 - 

39 

l>iiii(riiclmb< n/iuic. bill 

lb. 

.22 - 

.23 



Dmili'UKipht ball iM', bid 

lb 

.30 - 

32 

061- 

06J 

i •iiutiM|.lii mil. bb! 

II) 

)5 - 

40 



1 imiirnti.li[« 1,1 , bbl 

lb 

22 - 

24 

.08 - 

.081 

Dijn.d, 25', .dm,ns 

i.«i. 

.25 - 

.30 

08]- 

.08] 

I )|piieii\ laiiiliic, bid 

lb. 

53 - 

.55 

1 20 - 

] 40 

fl-iicid. 1 ) 1)1 

lb 

,80 - 

85 

26 00 - 

28 00 

Mf^a-pbeii\ Iciiediaiiiiiie, i)ld 

lb. 

95 - 

1 00 



M irliler- kiUnUe, bbl 

lb 

3 00 - 

3 50 

I 60 - 

I 67 

Mmnicblnrben/eiie, diums 

lb 

08 • 

10 



Moiioci In laniliiii, drums 

lb 

95 - 

1 10 



Niiphtliak lie. iTiiHlicd, bbl , 

lb 

05.;- 

.06 

1 20 - 

I 30 

Naiililliiileiu-, flake, bbl 

lb 

.06 - 

06; 



Naplitludiuii , btillH. bbl 

lb 

07 - 

071 

1.7, 5 - 

1.80 

Naphtlimnate nf snila, lihl 

lb. 

58 - 

65 



Naplitbimiic acid, crude, bbl. 

lb 

. 6(1 - 

.65 

I i7i- 1 

1 20 

Nifriibcii/i lie, drums 

lb. 

10 - 

12 



N'llro-iiaplitiiaieiic, bbl 

Ib. 

. 30 - 

.35 

1.85 - 

1 90 

Mitri'-bduciic, drniiLS 

lb. 

.15 - 

.17 



N-W aruil, bid 

Ib. 

1 15 - 

1.20 

3 45 - 

3 70 

Orthd-amiiiiijtlHUinl. kepH 

IK 

2.30 - 

2.35 



Ort Im-dicliloi lienzcDc. druiiiB 

lb 

17 - 

.20 

3 35 

3 40 

()rflm-nitrc>|ilicniil, bhl 

lb. 

.90 - 

.92 



()rl liienijriilt/lucue. driiuiH 

lb. 

10 - 

.12 

2 50 - 

2 (■ 0 

()r(hii-ti.liiidmc. bid 

11 ) 

13 - 

.15 



Parn-amidiiplicmd, base, kcgH 

Ib, 

1 15 - 

1.20 

3 80 - 

3 9 0 

Piini-iiinidi)]ibrncil, IK’l, ket" 

ii.‘ 

1.20 - 

1.25 



l’uia-ilichlnrb(ui 7 ,(uic, bhl 

lb. 

.17 - 

.20 

4 00 - 

4 '15 

Pnramliamlinc, bbl ., 

Ih. 

74 - 

,75 

06 - 

U ihi 

ParH-mtrmi>!iiciic. bb! 

Ib. 

53 - 

. 65 

1 75 - 

1 ,M5 

I’aru-plicnv Iciicdiammc. bbl. 

lb. 

1 50 - 

1.55 

07;- 

3 08 

1 l'a>n-tiiluiilmc, bbl 

Ih. 

.85 - 

.90 

6 00 - 

7 ' 00 

' Phi liahc •iii!iv<lriilc. bbl 

lb. 

.33 - 

.38 


1 

1 I’lnuiiil, 1 S P , dnim.s y 

lb. 

35 - 

,37 

04i- 

!04I 

Picric ncid, bid ./ 

lb. 

.20 - 

.22 

06; • 

07 

Pvri'liiK , iliim , drums . ., . 



12 00 - 

13 00 

Pvridiiic, imp , drums . 


2 75 - 

3.00 

20 - 

23 

ilcHiii (uin)l, ic(di , keps,.. 

111 . 

1.50 - 

1,55 

09 - 

• 10 

|{CHiircim>l, pure, keps 

lb. 

2 on - 

2.10 

03 - 

03J 

If-HIlll , 1)1)1 

lb. 

.55 - 

.60 

08i- 

09 

S.'dii't lie acid, ft'ch . bbl . 

lb 

.40 - 

.42 

.28 - 

30 

Salic\ lie acid , 1' S P , bbl ... 

lb. 

.45 - 

.47 



Solvent naphtha, water- 




.03^- 

04 

w lute, drums .. 

pal. 

.37 - 

.40 

. 19 - 

,20 

Crud'-, drums . 


.22 - 

.24 

80 - 


.^uliihandic m id, crude, bbl ... 

11). 

.18 - 

.20 

2.00 - 

2.2S 

Thmcarb.'iuilulc, kftas . . 

Ib. 

.35 - 

.36 



Tiduidilie, keps 

Ib 

1.20 - 

1.30 

,04 - 

.041 

TuIukIidc, mi.xrd, kegs . 

lb. 

.30- 

.35 

05}- 

035 

Toluene, tank oars . 


.35 - 

.37 

091- 


Tnkit'iie, drums. . 


.40 - 

.43 

04i- 

, .05 

Xvlidines drum*. 

lb. 

.40 - 

.45 

IB .OO 

20 00 

Xylene, pure, drums. 


.45 - 

.50 

OB - 

.0(H 

Xvlcn«, com., drums . 


.40- 

.42 

2 35 - 

3,15 

Xylene, com,, tn nks. 

gal. 

.30 
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RoiinB-D.bbl.. 

Rnsin E-1. bbl... . 

Ibwtn K-N, bbl. 

HoMiiW.G -W.W 
Wood rusin, bbl . 
Turnentinr, spirits of. bbl.. 
WochI, steam (list .bh!.. 
Wnod.di'sl (l’i«f.,i)bl.. 
Pine tiir pilcli, bl>l 
Tar. kiln Inirncd, bbl.,. 
Hetnrt tar. bill . 

Ho'^in oil, brsf run, bbl 
Roviii nil, ficcoiicl run, I 
iiosin nil, tliird run, bbl 
Piiir oil, Hlenm dist. . 

Ibiic oil. ptire. dis 
pine tnr oil, ref .. . 

Pine tar oil, rrudo, 


Pini' fur, ref , tliili. libl 


Naval Stores 


. 280 1b. 

. .280 1b. 

..280 1b. 

bbl.2fl01b. 

280 lb, 
k;iI. 
R:i 1 
iml 

20011) 

500 lb 


•6 25 . 

6 25 - $fl.40 

6 55 - ■ - 

7 40 - 
6 25 - 
I 50 - 
1 35 - 
I 25 - 


6 90 
8 10 


I 51 


<. 00 


. 500 11). 

-- 11 no 

l)l’...! 

g.il 

.43 

gal. 

.47 

,. . 

gal 

.53 • 


gal. . 

- .90 


gal. 

... - 85 

tanks 

gal. . 

46 

Ida . 

gal . 

... .- 35 

l)bl. 

gal 

75 


gal 

25 

. bb]'. 

gal. 

52 


Vegetable Oils 


Cnai or ml, No 3. Iibl 

II. 

$ 12 ;- 

CaRtnr oil, AA, 1)1)1 

U) 


CliinawDod oil. bbl 

lb 

18‘- 

(’oconut Dll, (’cvloii. bl)l 

Ib 

.09'- 

Coeuiiut ml, Cochin, bbl . 

lb 

.09|- 

(k)rn Dll. crude, 1)1)1 

lb. 

.lli- 

Collouaeed oil, enide (fob. 



liull', tiiukn 

11) 

09;- 

Pumtiicr vrllow. ])bl. 

11). 

. 12 - 

\\ lUtervellow. bbl 

lb 

13 - 

Linseed Dll, raw, ear lolti. 1)1)1 

ga! 

96 - 

Raw, tank eacM (doni.) 

ga' 

92 - 


Polled, 5-hhl lol.s Idoni ) kjiI 
Olive Dll, dfiinfurod, bbl. , .. gal. 
i’ulin. Latins, casks . lb 

Puliii kernel, bb! lb, 

T’canul, nil. (Tiidc, tanks (null) lb. 

Peanut nil, relined, lilj] 11) 

Ihipt'Rccd nil, refined, bbl gal 

llajK'setal nil, blown, bbl . gnl. 

tinva benn (.Maiirluin-nil. bbl. II). 

Tank, f.(lb I’acilie ena.sl ib 

Fish Oils 

M^nliaili'i), light presst'd, bbl gal 

White l)l(‘uelie(i, bbl gal 

PInwn.tibl jrjil, 

Whale Nn I orii'le, tanks, 

Cniisl 111 


I on - 
I 00 - 
08 - 
()«;- 
13 - 
16 - 
85 - 
90 - 

.Hi- 
. 10 . 


$0 60 - 
64 - 
68 - 


10 
121 
f'i 
97 
93 
1 02 
I 15 
081 
09 

n 

ih 

K6 

91 


Dye & Tannins: Materials 


Oivi-divi, bags 
I' USl le, si leks 
Pli .fie. elups, bags 
Lngwni,d.al leks 
I .ngw nr,d, cliip.v, bags 
Suiime, lea\Ts. .Sirilv, bags , 
Siiniae, pmuml, bags 
Siirmie, dnnicstir. bags 
Tajiincu Ilnur, bags 


ton $38 00 -$39 on 
ton 30 00 - 35 00 
04 - 05 

28 no - 30 no 
02 '- 
65 00 - 
55 no - 60 1)0 
35 00 - 
.031- 


lli 

Inn 

lb. 

(nil 

Inn 

ton 

lb. 


.03'. 


05 


KXTllACT.S 
Arcliil, rone , bbl. . II) 

(Oiestnut, 23', tannin, tiink.s II). 

I >ivi-divi, 25', laiinin, bbl lb 

I'UHtie. erv.slalH, bh! 11) 

Fustic, li<iuid. 42". bbl ili 

Gan.^ier.lKi ,25''; tannin,lil)]. lb 

Heniiitllie erys , bb] lli. 

Heinl(>cl\, 25'[ tannin,bbl lli. 

II vjiernie, .solid, ciniins lb 

HyjHTinr, )i.-|uid, 51", bbl lb 

l-ngVMJod, rrys , bill .. lb. 

Lngwond, Jhj . 5 Ibbl . lb. 

Quclinielio, solid, 65',' tannin, 

bbl . lb. 

Sumac, iloiu., 51°, bbl. lb. 


$0 17 

.02 
.04 - 
.20 - 
.08 - 
.08 - 
.14 - 
.04 - 
.24 - 
.14 - 
.19 - 
.09 - 

.04J- 

.06i- 


$0 18 
03 
05 
22 
09 
(19 
18 
.05 
26 
.17 
20 
10 

05 

07 


Waxes 

Payberry, bbl . . lb 

Peeswax, refined, dark, liags lb. 
Peesaax, refined, liglil, bags . 11). 

beeswax, pure white, rase.s ll> 

(hindi llihi, hags lb. 

C'aniiiuba, No. l.bngs lb 

No 2. North ('nnnfrv,bags lb 
No, 3. North ('mintry,bags 11), 
>f«piin. eases ' 11). 

Monliiii, eriide, bags lb. 

f’iiralbne, crude, iiiateh, 105- 

110 ni p Ih. 

Crude, scale 124-126 ]ii p , 
b.igs lb. 

Pcf. Il8-I20m.p .bags lb. 
Pef., 125 ni p . b.ags . lb. 
l{«f. 128-130tn p .bugs , lb. 
Itef., I33-I35in p .bags lb. 
Kef., 1 35-137 11 , p .bags ll,. 

Steanenrjd.sgleiireHsed. hags 11) 
Hnii})le prpHseii. iuigs lb 

Triple presbed, bags lb. 


$0.28 
30 - 
34 - 
40 - 
.33 - 
38 - 
24 - 

\n 

15 - 
.031- 


$0 30 
32 
35 

41 

34 

40 

241 

I8‘. 

Hi 

04 


$4.00 

8.00 


Phosphate rock, f.o.b, aiines, 

FIriridupebble. 68-72'';,,.., ton $3 50 

Tenne«wec. 78-80';. ... ton 7.00- 

li*tas.sjun, muriate, 80',. bags Ion 35 00 - 36.00 
1 ota«ium sulphate, bags unit 1,00-.., 

Crude Rubber 

Para—Fpriver fine , lb. $o 33 • 

Fpnvnr eniirse lb 27 - 

I'tirivereiuiehnball ]b 28)- 

I lantiition-first 1,Ilex erepe Ih 55- 

Pllilied Hiimked slieets lb. 35 - 

Prfc)wn erepe, thin, 

f'li'an . , lb. 3) - 

Amber erepe No. I.. , lb. .31 - 


$0 33i 
271 
29 

Hi 

.35* 

32 

.32 


8 50 - 
.11- 

7 00 - 

8 on 

I 3 (Ml - 
8 00 
13 00 
I 5 0(1 - 
45 00 - 

6 no - 
5 no - 

7 00 - 


9 00 
12 

9 00 
9 00 
20 00 
12 0(1 
20 00 
20 no 

50 00 
7 00 
5 50 
7 50 


,061 

.05j 


16 
611 
I 80 
42 00 

55 on 

15 00 


.04 - 

.02i- 
.03{- 
,03J 
.04 - 
.04^- 
05 - 
10 - 
. 101 - 
.11 - 


021 
03' 
.03’, 
.04,' 
.04; 
051 
10} 
lo; 
.115 


Fertilizers 


AmmoTiium aulphalo, bulk, 

f.o.l) works. . 1001b. $3 20 - $3 25 

F.ae. double bags. 100 lb. 3 85 - 3 95 

PhxKl, dried, bulk unit 4 60 - 

Kune, raw, 3 and 50, ground., lou 30 00 - 35.00 
rishacrap, dom.,dried, wks unit 5,00- 3.10 
Nitrafeofeoda,bo«8 . lOOIb. 2.60- 2.65 
Tanker, high grade, f.o.b. 

Chicago.unit 4,70- 4.80 


Miscellaneous Materials 

-AshestiiH, crude N'n I, 

f o b .(Jiiebrc... . sh.ton $450 00 $550 00 
•\abestns, sliiiigle, f.ob, 

, fpiebee ,ah. ton f)0 00 - 80 00 

Asbesros. ennent, fnli, 

,, r «li. ton 15 00 - 17 00 

Par.t tes, gi.l . wliite. f i> b. 

, mills, bill net loll 16 00 20 00 

Paryle.s, grd , otT-cdtor, 

f o b. millsbulk net ton 13 00 - 21 00 

Pnrvtes. tloa'-'d, ful' 

Si Louis, I'bl nol ton 24,00 - 28 00 

P u r V t e crude f o b. 

Uiiiies, luilk net ton 

r’asem, bill , (aeli lb. 

('iiinii elav (kaolin; crude, 

f o ll ( hi net ton 

WhsIksI. t (, 1) (hi net ton 

(\iwd .fob (ill net (on 

( 'rude f (] I) \'|, ]l,>t toll 

(irouiid, f (I ll \'a ne1 ton 

imp , liiiiip, bulk m-( lou 

^Inip.powd, net toil 

Fold.spar, No Ipoiterv. loiigion 
No. 2pottery huiglim 

No. I,s<t,-ip long ton 

No. 1 (‘aiia'lian. f o li. 

'Oil! long toil 25 00 - 27 00 

Griipliiie, Cevlon, liiini*, hrst 

'lualirv, bill lb. 06- 

revloii, elii)), bbl. lb. 05 - 

High grade nmorphoiia 
crude .. (on 35 00 • 

(lUiii araliio, timiier, S'lrts, 

biig.s .... II). 15 - 

Gum ii.igaeiintli, soils. Lings.,, ll). 50 

N’o I,i)iig,s . 11). I 75 - 

Kieseiguhi.l i)l> Cal Ion 40 00 - 

F o b N V ton 50 (II) - 

Magnesite, crude, f ti b Cal ton 14 0(1- 

J'iniiiee.s(tin(‘, iinii , ea.sks 
Dom , liiiiip, lilil 
! )oin., ground, bbl 
Siielle.e, oiaiige ftne, bags 
(irangi- siipertine, bnr.s 
A (' game!, liag.s 

'I' . bag.s 

bihea, glass sand, f (, |i Ind 
.''ilieii.flimd blast, f o h Ind (on 2 50 

Silica, iiiiiorpliiius, 250 mesh, 

1 o I, ill t,„i 17 00 - 

Silica, l)|r|g.fciujd, f () I) Fa Ion 2 00 - 

Soajislone, coaise, fob. \'| . 

bags ... ton 7 00 - 8 00 

Tide, 200 jne.sh, f ol. . Vt . 

bags Inn 6 50 - 9 00 

Tale, 200 mesh, fob ( ia , 

lings . (on 7 00 - 9 00 

Tale. 200 nu'sh. fob Los 

Angeles,hag.s. ton 16 00 - 20.00 

Refractories 

Pauxite brick, 56',' Al2(*3, fol) 

J’lftsburgli Ion $45-50 

(’hroiiie brick, f o b lauslcrn sliip- 
]iMjg points 

Chrome cement, 40-5(1', Crol);( 

40-45',, (> 2 'b. Miiek.'-. fob, 

Faslern Hliippitig pi.ints 
l■'l^e^l|lv buck, hsi <iuidity. 9-m 
sliapes, f o h Ky aKs 
2nd uualily, 9-in hIj'Hics. f o b 
w k H .. 

Mugnesitn brick, 9-in. PtraighL 
(f,o b wks ) 

9-111 arelu'*., wedgi'Kaiid Keys 
Seraps andijplits .. toll 

Silica brick, 9-in. eums, f.ob. 

Chieiigodistrict . , . 1,000 

Silica bnr-k, 9 m. si/es, f.o,b 

Piriiiiiigliam di.stnci 1,000 

Fo I) ,Mt, Fnmii, f*a l.f-OO 

Silicon carbidercfiact brick, 9-m, I.OOO 


Ferrotungnten, 70.80%, 

perlb. ofW. Ib. $0.90 • 

Fomi-urnnium, 35-50% of 

ILpt'rlb of F .. . Ib. 6,00 • 

Forrovnuadiiim, 30-4(F; , 

porlb.of V,, . lb. 3.50 - 


$0.95 


4.00 

Ores and Semi-finished Products 

Pnuxitc, doin crushed. 

dried, f 0 1). tinpping * 

. ton 

( hrome ort\ f 'lilif coneen- 
trate.s, SO*, nun CrjOs 
C i f, .Atlantic sealmard , 

Coke, fdrv , f I) b ovf'iLs 
('oke. furnace, f o b ovems 
Fluorspar, gravel, fob. 

mines, New Mexico 
Fluorspar. No 2 Luriip- 
K^ A 111 laine.s 
llmcnite, 52',, ri(i,j 
Manganese oie, PK, Mn, 

0 1 f Atliini icReiiport unit 
Mnilgaiiese oie, clienueal 

ton 

.Molvlidenite, 85', MiiSt 

pel III M 0 K 2 , N V ' Ib. 

MoiuiEile, per umf of 


ton 

ton 

toll 

ton 

toll 

ton 

lb 


lb. 


unit 


unit 


unit 

lb. 


11. 

03 - 

O') 

11. 

05 - 

05 

)l. 

06 - 

07 

11. 

82 - 

83 

!b 

84 - 

85 

11) 

7') - 

80 

III 

80 - 

81 

tiiii 

2 no • 

2 50 


17 50 
2 75 


f , Al! seaport 
I’yriteH, Span . (ineN. r 1 f 
All neaporl 

Pyrites. Sprm . Iiirimec sue, 

,c I f.At4 Hcaiiort.. 
p.vrifes, dnm. fines, f.ob 
mineR, (hi 

Rutile. 95',^ Ti(b 

Tungsten, ficlieelile, 6(F,', 

W();i and ovei. per unit 
W(b unit 

rung.sleii, wolframite. bO*', 

W( >3 and over, per unit 
W(i 3 unit 

Fniniinn ore (enriioiite) per 
h> of r,i( >H lb 

Fniiiiuiii oxide. 96“"; per lli 

l';i<>H Ib 

A'anadiiiiii penfoxide. 99'', . ]b. 

\ aiutdium ore. per lb \ 2 <)r,. lb 
Zircon, waslieil, iron free, 
f o.b,J’uljlo,Fla. . . 11) 


$6.50 - 

$8.75 

22 00 - 

23 00 

18 50 - 

19 00 

8 00 - 

8 50 

7 00 - 

7.50 

17 50 - 


25 00 


.oil- 

.01^ 

.33 


75.00 - 

60.00 

.65 - 

.70 

.06 - 

.06 

.iij- 

.12 

•111- 

.12 

.12 


.12-.. 

. 

8.00 - 

8.SO 

7.50 - 

8.00 

3.50 - 

3.75 

2 25 - 

2 50 

12 00 - 

14.00 

1.00 


.04)- 

.13 


Non-Ferrous Materials 


Cofilier, eleelrolvt 1 C 
Miitmiiiun. 98 to W . 
Aniimonv, wholesale. Chine 
.lapaiieNC 

Nickel, virgin metal 
N'lekel, iiigoi and slioi 
Mould iiiet:il, .shot and lilorks., 
Monel metal, ingnis 
Monet mi (id, hIu e' bars 
'I'm, 5-toii lots, Sirait.s 
I.eail, New 3 ork, spot 
Lead, IC St Loue. spot 
//lliC, Hjiot .New A III k 
Zinc, spot, J'i St I.oiiiN 


('eats per Lb. 
15 25 
23 00 

1 

7 15-7.50 
25 00 27.00 
29 00 
32 no 
38 00 
4$ 00 
41 00 
8 05 

8,00-8.15 
7 35-7.45 
6.95-7.15 


O'I'IIKR .METALS 


ton 

tun 

50-52 

23-27 

Cripperabeets. hot rollwl . 

CD[H)er IxiKoms . 

20 75 
30 75 
.... 20 50 


23 00 


19 50 




_ J7.00 

1,000 

40-46 

Low lirjiss wire . 

21.10 

22,00 

1.000 

36 41 


24 25 



.... 29 00 


65-68 


25 2$ 

ton 

80 85 

SeamleH' lilgli ijrass 1 iibiiig . 

23.50 


48-50 

48-50 
42 44 

1.100.00 


Ferro-Alloys 


Ferrotitaniiim, 15-18';, 
f i> b Niagara Falls, 

N V ton $200.00 -$225 00 

Kcrreehnuniurn, per Ib. ot 
('r.6-8',C Ib. 

4 6', f' .. . . lb. 

Fcrreiniiiipuiiene. 78-82' 

Mil, Allaiilifi fleabd. 
dulypaid gr. ton 

.SpieueleiKi ri. 19-21','; Mn, gr ton 
(•'eironml.vlKlenuni, SO-dOf, 

Mo. per lb Mo Jb, 

Ferrotohcon, 10-15%.gr. ton 

50*';. gr. ton 

75%. F.Wn 150.00 r 160,00 


:11b 


105.00 - 
35.00 - 

1.90 - 
38,00 - 
80.00 - 


107 50 
37,00 

2 15 
40 00 
85 00 


Silver (ennimerciaii 

oz 


$0.64 

< 'admium 

ll> 


1 15 

Di.smiitii ( 50011) lots) 



2 55 

(’obalt 

II) 

3 

006e3 25 

MiigiieHUim, iiigolH, 9'8', , 

lb. 

1 

OOtml 05 

Plalinuiii 

or. 


116 00 

indium 

nz 

260 

00(11.275 00 

Ihilladiiirii 

oz 


79 00 

Mercury . .. 

. 751b. 


71 00 


FINLSIIEI) METAL PRODUCTS 

WarelimiBP Price 


01,1) MF.TAL.S The follnwing arc the dealers’ 
puicluLsing price,'' in eeiitH jier pound: 

Copjier, heavy and (Tiieible . 11.30((i)]| 50 

Copper, heavy and wiie .. . . || 25(uij|,50 


('ofiper, light and Imttoms , 
Leal], lieavy .... 

Lead, tea . 

lirasH, heavy . 

Dross, light . 

No. I yellowbra.sstiirnifig* 
Zinc .. 


9 25((/i 9 50 
5.75(m 6.00 
3.50(rf> 3.75 
6.25f(/i 6.40 
5.35(«‘ 5 75 
6 306h 6 50 
3.50(i>) 4.00 


Structural Material 

TliP following base prices jicr 100 lb. are for 
.Hiruei lira! shajvs 3 III by J in and huger, ami plates 
( in. mid heavier, from jobbers' waroliousea in the 


cities named: 

Htnirtural flhnpes.. .. 
Soft sled bars .. , 
Soft steel bur shapes, .. 
Soft Btotd bands. 

Platei, i to I in. thick. 


New York 
. $3 29 
. 3.19 

3.19 
3.29 
♦ 3.29 


Chicago 

$3.14 

3.04 

3.04 

3.19 

3.14 
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Industrial 

Developments 

(‘KMKN’r Tlir iN'tuwkiy I'ortlJiiul Ci inrnl 
t'o., IV'toshty, 1 ,h 0 |H;ratln^! at full 

i;Hj)acit,v with ri’k’uliir workinK foK-' It 
Im purpoNrd to {’n■ilU‘ all poMHlijIu i i nci \ rv 
for HprihK ilislI'ibutiuii, tutalltiM apjanxi 
nml»‘ly Uall.tlOO bbl., as now 

(’iTnfnf rrjIJls in tin- vicinity of Nazairili. 
Pm. ai'o lunnltiK at niaxiriiuiri an<l laiM 
siilfiolont oidors <jii hatul to cnntlfiii' on tln- 
bits's until woll into next fall. 

Till* JlcHsnjtirj l.lrni'.stonn fv (’ortii-nt To, 
Mossorrn-r. Pn , Is plniinjrijf foi fne 'nlv 
ti'siinipllon of Mi'tivitic's at Its (‘rtiiont unit. 
cloHrd dow n on l<’r)) 1 foi'JUs'csHaj y to h liln 
ff'v fopairs 'Pin' plant was oorupl<l'<( :< 
llltb* ovrt a ,\c!(i a*:o and lias lacii in 
Htoad.v opt'i'atlon slma- tlial ltni<- M pi-' 
posoil to pnrfact aiTan^inmnl.s for- itn t<-aa ,| 
pj'odni (ion 

All cTpM'nl tnillH In llin ylcinit.v of t'opli c 
I'll . nin iiintiinw Itill. and jniriiosr to niain- 
taln lliH basis of pi odiiition foi art jndi'Ilnif< 
jH'I'lod 

c’l'atAMio The (I Zlinbal PrirK Sh. 
bovfiMii, VVis , I-, pi-i Cicl IMK plaii.N fi>i imoH' 
diiili- lintras.-,! pi oi luct Ion al IH plant 


Will li. (<,nsidot.-.l at an laiP tnoi'tinp of 
th. Iioaid of dn-fctots Kmplov nx-nt 
itM>\ 1). iriy, Kivi-n to about f)"" op'i a I nr.'- 
WoiloT^i at llio i.llniny, plant ot lii< Tub - 
v\i|.j int t'o , PavolilN' \ .1 lia:- 

i;i mil'll .1 wa^to advaiMi' "1 alioiii ” l"'t' 

, ,.(il 'I’tio nil 11 iia onll' at lo il foi .in in- 

inavr .ijijii nvinialinn 11' pi'i 'oti' MioUl 

” non rjiijiloA I'l"' ai t‘ afln t'-d 

1'aI'I J: 'I'tir Idiit WlllJ.ini I’ap't <’o . Id'l . 
lull \\ illuiiii. <'lit , IS planning; loi an <-ait\ 
iitiii'a'c in pi odin'tloii at it'' jn w ni'i\spiin( 
noil, ii'cinlh jilai cd in m i \ n i 'I'tu pi*'-''- 
< lit oiilliiil 'ippi ovillialc'^ 7 .’i loll' da 1^ alid 
Dll- \\ 111 III ad\ aiK'i'd tn a < oiitiinion- i iin 
111 J oi loll' p>'i da \ voiih I ini< III .Mail li 


'I'll. Plalntli'lil Pape r 


TIm' Sotittn'in IPI(|< K 'rile ('o, I...,,, .V 
K>., lias piodiM'tlon at It-, piani 

afli't' a hi irf i iirtailMK'iil It is plahii'd 
to d>'\i-|op iiMixiniinii output at an oaih 
diito 

'I'Im' t'oia! lUdK'- fl.i\ I’roilin'Is I'o 
l-oiilsN illi , K_\ , niatnifai tin iM‘ of ht i< U and 
till' proiiiii'i.N, IN opi-fiitinj^ III till] iapaii(\ 
with output about .'(|iiall\ dhidrd b.lw.i'ii 
blink and tiln It i.s iiiuixisi'd to (onliniin 
opnratbuiK tlifoiiplioiil the wtjitni 

Snni1ai\ wain jdaiils at Phliadnlphi.i, 
Pa,, and \'lijnit\ ntn iiinrilp^'' on a nuitail-d 
'■clinilub' owmi; to tin- nnsetUrd sliikn ol 
till' (ipniativn sanll.iiv pollnis \ iiunibn 
of poitftin.s 'lit. liitakiiit: III new nun 'uul 
nxpnrt to ail\anit' |U'nilln Uoii nl all oailv 
dnti'. 

Tim Ti)-c'il\ P.iKk <'r>,. Calboii t'lilf 111 , 
i.s iipninlin^ at I'ull napanltv and lia.s |i|.in-. 
nialiirliiK fot i xtniision.s to [u'lividi' foi rail\ 
timiI'M.No iri out|)Ul Vddltions will bo iiiadi 
111 t Im VVOI k iriK fot 1 n 

LKA'I'IIKR ’I’Iic I il b'S.s-rfloRO) ’r.iiiliUiR 
t'o. VN'nuknRaii. Ill, is tumiliin uridni l-oih| 
nnpanllA at tls lonal liirumr.N, piodiniriR 
uillskliw. .Splits and kindi'ni'l .'.pnil.iltm.s 
llm coriipaMA .'ilso oprratnx a tanimi\ in 
( lilnnuo. and i.s luaiiit.lining mnulai pio- 
diU'fioii at Dlls iMuiil 

'I'Im .Vllssl.M.slpp) \’a)l« \ Tainiint; t’o .■'it 
I.ouIn. .\1o . Is inniMtiilnlUR luodin- 

tion at Us bmal tann''i'_\, atvlnj; mnplos lui nt 
to a notinal working furnn (►pni'aiioiis am 
dnvotnd 111 blank Klaznd kid 

•Ml. 'I'Im Stnnlaii Dll ('orp.. v\nw \.itk 
is iiusliUiR (onslruntion on Us im\s oil i‘lhi 
t‘i.\ at 'I'ralimi'. imai' Muicus Hook, Pa , .iial 
tlm pmsont bulldlliR foinn of Mt|) timii will 
bn iMnnasnd to J.tuitl ninii at uP naih dtU*' 
roundalloii.s uin bnlUR laid for 21 .stilb 
nanh wllb napanilv of l.OIll) bbl Wtmn 
conjpb'tnil, tlm plant will givn niiijilox iimni 
to appiox'm.Uriv titlii workni'.s, and will mp- 
msniti an invnslnmrit of , lose to jl.imu.iiini 

'l*lm Anmylcnii f.otton 1 ) 1 ) I’o.. fia Pioad 
Way. New Voik. lia.s closoil a nvinibm of ii,s 
cotton,sncal niuNlunR niill.s for tlm .s.ason 
Snynral plants will mni.nii .shut down pm- 
'^\'\>b'ntly, whiln opnration.s at tlm otlmis 
will lu’ in.sutimd ns siioti as mindltlons wai- 
ranl riu' ionipan> nxpncls to inalntain 
Its I'ottoiisnod ol! businnss at tlm pjnsrnt 
HtatUH, with possibln In.m.isn In tlm futum 
It will not abandon thi.s In annh of opmailon 
MH nurmnlly laporlnd 

Tlm ProduncTH' ^ Ttntlimrs' Poip, ('ali- 
forniii Hldn., Pniivm, ('olo. Is jiianiung for 
«n early innruu.io in prodiudlon at Us mtln- 
liiR" plants in Wyoming, advaimini; Iroin 
Itl.OOO to 15,000 bbl. IMT day iVrTmn r 
(•lorn* of the yoar, it is expected to ih'wln. 
u capBctly of 20.01)0 bbl iier day. 

Employees of the Vacuum Oil Pm. Hav- 
onne. N. J., have aaked an Inmeane In 
wa*e« aggregatlnK 12 per cent. ThtS 


rnni'tlt l.\ Ol pall- 
i/< d [II l.ikn o\ni and sin i md tin (’hilds 
I’ i|M I r.i , I’tiildsdali , im.'ii l(oi lUm d Ml( li , 
|s pi iiinina tot n.irh op.'i ,i I mii.s ,i1 lh< Imni 
null aivinr rinplov nn'Ml I'> a nsulai vnik 
inj; I'ull. Iblikn \I ll.'ixti'l li.n- Ih'I'Ii rii-i l.'d 
pi i'sld- Ml 

'I’ln Ui\ii Paisin I'lipii ('ll, .Motitor, 
•MmIi m opnintliiK on a lull i.i|'.inlt\ 
SI III'.III!.' ;;|yinp nmpba mmif to a i>'^;iilai 
wuikiiiR fuini , arid cxpoits to luntinur on 
Dll', b'isfv foi ,'iri indnfiiiit.- [x-imd Th. 
loilk ut pjoduitloll I.s dnsotnd to (.MiilR.iInd 
III' I tihi I fi.i pof Npo. t.'Di In.s 

I ’ I unll.s in III.' s(;ii,. |,( W.i.'-ii'iujMti 
di\oi.-,| I,, n.'W.spiint . 11 ,. ;ii( Minnum at 

ni.i xiiMiiiii pj o. I lief mn, with ,id\ .'Uuc oi dm '. 
'■■ iiisini lilt' < ontiniintH n id this hrdiii,. 

''loi ,• I li.iii I L’ lilolillm In 1 Oim 
llto\ AMI .‘'iTKKi.-.'I’li,. Al.ibaiii i i'.. , |:n- 
\' i . >'■' ;ii lanpinR for lii,' niiiiin- 
onih l)|u\\iiii; ,n id' Us iibovt |iiin,i,,. ;ii 
‘ ^ U.l , foi |l R n nil pi III] II, I lull 

Til. .. .SI,.,I I',,,,, 

'I''||,I, I J I-, (ipm.iiinj; III 

"U'lml M.nii ... 

'II'J-'- I" ."I'... Ihiv K,.|H.,Ui|, ,,| 

The It,nil,I,I,I 

I'll niiiipii.ini. Is I oiniili linn i, |nH' p. 

" \ Inn b\ 111 . r],,s,. ,,1 

'"'"Hii 'Mm (Oiiumnc m opoi'Mim; its 
(uinai.'s al Pn.ssonmi Al, to, nm 

I't 0,1,1, t„.n whil,. SIX ruirium.s'ai I'ln-d. \ 

" "I"' Pi'ii'’inn at 1 bi luliiRhani run- 

I 'Ik oil h.mi, Ik,II 'PJ,,, I J 

oid.'m hand 

'I'll, VoiuiRstuvc n SI.I K- 'j•,|p.. c,, 

^oUnKstowii. (), h:,s blown m U.s tU'mini 
''‘"I"'" ut llubbaiil, nmtr Slmion, Pn 
’'’I" blmst lurnnne at tlm towm works of 
In (.l.lsRow lion i’idl.stowil. I'a jdln 

" iiimilii'T' (Il ,.(,11.^, I,,,. I,,.,.I, 

IK'I llildc.sU and will lu disiii,i„|l,.,| at 
-'ll n,i 11\ date 

KiRlit o-' .Insmi funiane.s at tlm Kdn-,, 
lbotns,.n Winks of tlm CainoKi,- sin^i c'o 
Noitli Hiaddonk, Pa., am now in opora- 
tioi, l•ul•|lane II, which lia.s b.'nn idle .sinne 
‘ 1 ''-i. li.i.s JilHt bnnti blow II In 

Ml.si'Ki.i.ANKoi'.s Tim liUnr.sl.it, Ulims Po 
lltiiituiKton. W. \'a.. Jnaruifat Iiirm (T wln- 
om'm Operations at ita 

J l.iid , ft,.t a sliuldowti foi mom than a 
■ ..’r >o develop maxUmini 

mip.uitv at an early d.it,.. .'ivirur eniulox-- 
'Unlit tt) .'iliout 2011 pel Homs 


Construction and 
Operation 

Alabama 

Anntston—T lm fndnpnudeiit Soil Hpe ('o,, 
has awarded .i nontrant to the Ogletree 
I'on.stniniton <'o .\nnislon, for the erec¬ 
tion of a 1 ,ston tidditlon to Uh foundry, 
TUxluiJ fl. eonipi isiiu; the former work.s of 
the Ajax Poiindi \ ''o, lately acquired. It 
Will be used foi tin piodurtion Of ctiat-iron 
pipe, U i: P'lM i.s senrelary. 

I'K.sHK.MKR -'riin imperial Pipe Co., manu¬ 
facturer of mist-iion lupn. will make exten- 
sjon.s and inipiocnnmnls in itn plant to iri- 
ermi.sc pi'oduntion about 50 per cent, Fu- 
cilitN'.s will he piovided f(d‘ the employment 
of 50 additional omii 

Hii{Mi.m;ii\,M -'riie I’nitod Slute.s Cast 
Iron Pipe a l''miridry <’o, 71 Hroadway, 
.S'ew York, will soon I'ommeiice I'nlarire- 
nmiit.s iri its bx'.il plant for eotiNlderable 
uieiea.He in (,ip.uii\ ('onHldcrable new 
niaeimmt\ uill tm installed, inehidlng equip¬ 
ment foi the de La \ a ml proce.s.s of easl- 
iron pip*' jaodmtion The eomp.Hiiy I.s also 
jiktnntrip for nxtnn.sion.s in iLs foundr\ at 
Purllnyiton, ,I , fot tlte installation of 
similar rnanliiimi \ 

Calit'oriiia 

.'SAN [''ha M'i.si'o 'I’tie Lo.s AiiKelns .Noap 
<’o. I'd .SI, l.o.s Angeles, manufacturer 
of .so.ap.s. washing powders, etc. ha,s 
.iwarded i (oiitianl to H .\ McClure, San 
b'l.ancist o. lor ex, .'ivailon for Us propo.seil 
now pi,lilt at ;'nd and Liannan Sts. to be 
2 stm\ iiiiil IniseiiM'lil. estimated to CO.st 
.S.SII.IIIill Woilv will bn jdaend under' wa\ al 
otmn, tUli'-t cnidi.ot.s foi einnlion will 1 m' 
let imnmdi.'i f, ]\ W. H I'rlni, .Jr. -12,') 
Knai'liv Si , S.in I'’| .Iin i.s, O, is arnhltnet 
PlTTsnriii. Tie ('iihmibia Steel Coi'p, 
San Cr.'im is( o, 1ms awaid'-d a norUrant to 
tlm I'nfoii ('oi,-.i 1 IK t ion K.‘v Houle k'ill, 

Oakland, l.u th, oif, tioii .d fl\r rmw bulld- 
liiR.s al ib' l.M,i| pi,ml, nsl iiii.il ,'(| lo nosi in 
I'Xce.s.s ,,f 1^1 ,11,Dim, innliP'Ui of n(injpiii,-nt. 
Work will hi j,|:ond in piom.s.s at olinn 

(iolorado 

Mnwi'ai Tie I’loduiris' Unfhn'is' 

<'ol P , C.'iiiloi iii.'i Lldp , IS iilannmn for the 
iMimMli.ite I uii'.n u< lion of a larRe oil-m- 
(hiiiiK plard ii, tti, \iiiiiU\ of Us pms.'ril 
wotk.s at (U ('i'ii\ 1 11, , W\o A new pipi' lirm 
pumping plants and otiini .sii n< tui'o.s will l)n 
built A sto. k isMiu of ^7.,‘,11(1.00(1 has Imeii 
arranged, .i portion (d llm pimocds to h,' 
us<‘d fiu' tin i'\|i,insi(in 

C<,iiiie,-ti|.ul 

PiniHU.;pon'i -.Dnkiiis Li'otlmr.s. Itu,, ho 
White St, Now \oik, will rnsfal! a rmw 
foundry in lonneetion vMth additions to it.s 
local plant Im ili<' tii,'inula<lure of valve.s 
and (>Umr' kindmil I’ngirmei'ing product.s. to 
he ecpiipimd foi , .is(-.stool and <'a.sl-lion pi'o- 
dunUon hei otofoi, soeui ed from outside 
plants. riio (xtensioiis, witli eiiulirment. 
will cost appioxinuiteh $25(1.000, The 

oMangnig for a borul i.s.sue of 
U.oiHi.UOO. tilo r xprinsion appropriation to 
I.e taken from thi.s futnl Lockwood (.Ireene 
\ ( o., 101 Park A\'e, New Yoi'k, ai'e eriirl- 
ncers Pnls wilt be called at olme 


Oidaware 


.viiill .st<' iMar'i,.. Mmh is puNhiinr eon 
s'.uefbM. on its new local pla!u amtplans 
t.. hKu'Bunilf ,,ro>lu,.|,„n 1 „|,. .v,,,',, 

' in May two more binblingK will be 
eic' ted and «‘quipped 

Paint and vjuni.sh manufaelunis in the 
I hiladjdjdmi. Pa, distr'i^'l arc ..periiting 

l\\’IunL V‘ • with full 

"otkUiK forces 

The Inter natkinal NicKel Co, Now' York, 
is operating In eertatn (le,pai'tmerrts at U.s 
Mt'W plant at Huntington, W Va and 
• xpm'ts to InereHse production graduallv 
until the works am running full The plant 

'-i-" 


The TeiinesHee Ctfpper & Chemical Co 
bl ili'oadwuy, New York, Is opLu-nling at full 
lauHolty at its now eulphute plant, and 
will eontinuo on thlc basis for an indefinite 
period. It is said that the entire output 
'vquesl for the nre.sent year has been sold. 


Nkw' Casi i.k —'I'he Wilmington k’ibre spe- 
ehilty^ ( o. ha.s acquired the Ober plant of 
the Johns-.Manvllle Co, Lockport. ,N' V.. 

and will remove tiio equipment to Jt.s local 
plant. Liilaigoment.s will be made In the 
New tastle works to aceoinnuiiiate the ex¬ 
pansion. tnclurllng the in.slullutlon of flbei- 
makimr machinery rolling niachlne.s and 
auxUiary criurpmeiit The work is esti- 
rnaled to o.m about JU^i.ooti, John W 
Morris Is pi'o.sldi.nt 

Florida 

Tampa- -Tiro Tampa <hi.s ('o is planning 
for extensions and impi-ovemcnts In its arti- 
flolal ga.s plant to co.si about $200,000 In- 
eludinK equipment 

JACKaoNvrr.LK -William N'usbaum ba.s ar-^ 
rangecl for (he e.stablisliment of n local 
plant for tin? production of sigal fiber prod- 
oporaled under the name 
of the Cordova Hat Co. 


Ceorgi 


;ia 

Valdosta— The Walker-Wood Products 
Co., manufacturer of turpentine, etc., has 
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iilatia under way for extensions In its plant, 
to include the Installation of additional 
oquipment. 

Stlvkbotr—T he Tomllnson-Haddock Co . 
Albany. Ga.. has acquired a local tract of 
land and plans for the Installation of a 
local plant for the production of turpentine. 
1 'hc initial still capacity will be oxtcndcil 
a I an early date. 

Idaho 

ritiKST Kiver—T he Spokane Soup i’rnd- 
u( (s (’ 0 .. Spokane, Wasn., manufacturer of 
wiishlnij powders, etc., has conoluded 
iiCRotiationa for a local site and pluiiH foi 
du' < al ly erection of a new plant, 

niinois 

OTTAWA—The National i'late Glass Co , 
iivnfval Molors Bldif., Detroit. Mich , ultil- 
latcd with the FlslKir Body Co., same ad- 
liirsH, iiiHniifacliner of automobile bodiofi, 
iia'< acquired a tract of land of about :100 
acres at Ottawa, adjoining tiic plaiU ai' 
till! ]‘'(*dcral I’lato Glass Co, .a aubsidian 
oi ganization. Plans are under way for tlio 
i>rp<liori of a new plant, to be operated 
lUidiT the J*'<‘deral name, with capacUy of 
cldsi' to 15,000.000 sq.ft, of polished 
ix'i annum, praeUc’uHy doubling the present 
\\<uk.s rapacity. Tlu: bulUltngs with ina- 
rliiiiciy aie estimated La'eost approxtniatclv 
S."..000,000 D D Fisher I.h vice-prf'str]<iii 
rd lh<- National company. 

,\(T Vkhnon’—T he Mt V(*rnon Ciir .Mf^; 
Cri h.-is prcllniinury plans in progress for 
llii‘ rebuilding of its foundr-y, recently d(‘- 
sito'cd by lii'e. The now .Mlructun- will 
lo.^l .ipproxlmately $25,000. Neller, KIch ii: 
Co. 131 South Dearborn St, Chwapo, an- 

< nmners-.s 

CiiK’Aui )—]j j\ Alfilelior. forme r Iv coti- 
metr'd with the Oxweld Acetylene Co., will 
' (uninence tiie imniodiato erection of a new 
I Htory welding plant at 2G13-17 States St, 
f sliniuti'd to cost approximately $25,000, in- 

< liidini; equipiu«>nt. 

CUK'Aorv The J.Ietroit Copper & Rra.'','^ 
Kolling Allll.M, Itl North .Jetteison St., havi- 
piir-ehaHecI prop(‘rtj at Washington Blvd. 
•iml Ada St., 50x170 ft., for a con.siderntloit 
'<i alioin $42,000 Tin; .Mite will be used for 
tin- erection of a new plant In the near fii- 
tur*'. Construction will be deferred foi 
sr^vrial montiis. owing to •‘xistlng propr'rU 
Ir'll.Mrs 

Indiana 

^ In'uianai’omh - The Tndianapoll.s Terra 
‘ oll.i ('(),, 1241 Consolidated Bldg., is eon- 
.''Mleiing plans for the erection of a now 
plant at Koosevrli and (Uiu'.s Sts George 
B I/icy fs general matuig^i'r. 

^ iNPiANAfoi.iB- Tie* National Malleabh- 
• 'a.i^tings Co ha.s Hied plana for the er«*etlon 
of an addition to Its plant at lIolm«‘fl and 
W.st Michigan xSts. 

SnyhKuiH . — The ,Sil\ crHlone Stucco dr 
T’la.stcr Proiiuets Co, 220 Indiana J'Vthlan 
Bldg, Indianapolis, l.s taking bids on a 
g'-neral eoiitrart for the erection of lie pro- 
po.sed new local plant, the flrat unit to bo 
l-atoiy. 50x1)6 ft. MeiTlt. Harrlaon & Tur- 
to<k. r,no Board of Trade Bldg, Indian- 
^ipoii.s, :iee architi'Cts. M HriggM is HCcn*- 
taiy 

Kansas 

Wl.-tiiTA—Tlio Dijiby ItrflninB r,.. Us 
pianning for addillons In its local oil-reHn- 
ing plant to inciea.se the pri'sent output 
about one-third Tiie ruled capacity is 
bbl, pel' dav, 'rh(‘ work i.s cfttlmaU'd 
to (o,st approxitrmB iy $300,00(1. inehidlriR 
machinery. 

I.KAVi.:N\v(mTH--The Bonner Portland 
''♦■nient Co is having plan.s prepareil for 
cvti’Dsions In it.s plant to cost approxi- 
'UMtcly $1,500,000, ineluillng maclilner.v 
1 joad(|ii;irtorR of the company ar<- In tiie 
Victor Bldg. Kan.sas City, Mo 

Kentucky 

l.»l!lsvirj.E—Till- .Standard Sanltnrj Mfp. 
^o, Bessemer Bldg., Pittsburgh, I’a, manu- 
lai turt'r of sanitary ware, has tentative 
plans uniler consideration for llie erecLlon 
of a now addition to its local pottery on 
Shipj> Ave., to be 2-.'<tory and b.asemont, 
125x500 ft. The company recently cnni- 
an extension to the works. 

Maryland 

Bai.timokbi—T he United States Asphalt 
Heftning Co., Falrftold Rd., Wagner's Point, 
will install a number of new steel tanks and 
auxiliary equipment at Its plant. 

North Bast— The North East Porcelain 
Vo., recently organized, hasacquired a local 


works, previously u.^ed for porcelain manu¬ 
facture. and will establish a new plant The 
structure will be remodeled, and extensions 
and improvements made, including the In- 
.stallatlon of new machinery. It is expee.ttal 
to have the plant ready for .service early in 
-April. K Kirk Brown, Charles A. Ferguson 
<iud .T Wesley Me.Mli.Mter iieu<l the com- 
l):uiy 

IULTiMoitf>—Th.' Standard Oil Co. has 
< oinpleted plans for the Installation of ad¬ 
ditional steel tanks and auxiliary equipment 
lit its plant at l.st A\e mid 3rd SI , U- 
'■».st about $30.0nfi 

MusnurhuseltH 

N’Kw BKnKoiu)—The New Bedford (jUs 
I' idi.son Bight (’o will in.stall expi'idnu-ntal 
Miacliinerv at it,^ artitlcial gas works foi 
lic' tnanufaelun' <ir ga.s from eiiicti- oil 
Tlu cquipmutit will H'plMce Uu' rulorls liof'-- 
tofoi-i' used It as t-xpcctcd to iu'^tall ad- 
ililional apparatus of thu character noted 
•'ll ,'i laler date. 

Mirhigtin 

Batti.k Chkiok- -I'lilhp Buxton. Inc, 22U 
Wust 42rid St. Nt-w York, manufacturer of 
pi'inting inks, tins aiaiuired i1m‘ local iilant 
of the F A Biglur Ink Co,, mid plnien for 
till’ i'ariy ureition of a large nddition to llu' 
plant to (joublr. approxirnalely, tlu' present 
capacity 

IiKThoiT —Tlie rnuiuu Btass Mfg Co, 123 
Military Ave.. i.s jilunnlng for (hr lebiiild- 
ing of tlie portion of Its plant, destroyed by 
lire. b'eb. .5 An ofttela! estimate of loss lias 
not lu'cn antiouiH od 

MoNnot-k'-TIlo iMonioe I’aper Co has 
;iwarih<l a contract to August Badtke. .52S 
.Soutli Smith Avo , for the rebuilding of the 
portion of It.M plant recently destroyod b\ 
tiro, <‘stiinated to cost about $50,1100 Bcon- 
atd Mitchidl i.M manager. 

Dkthoit-■ Thu Schroeder J’ainl Hi Glass 
Co. liy t^ndlllai' Sq . has confrtructlon 
uriiha way on a ru'w l-fllory plant at 12t]i 
and Antoinette Sis., 125x19.5 ft., estimated 
to cost approximately $300,000, iiieluding 
uijiiljinient 

Missouri 

WnsT Plains— 'I'he .Natiomil Upiidei-mg 
Co., fith St and tite Kaw HIver. Is eom- 
pb'tlng plmi.s aiul will .siion commence Uie 
erection of a new local plant for mductfon 
service, with departments for lh(“ manufac¬ 
ture of laliow' and kinilrod products, eati- 
rnulefl to cost about $2.5,000 W U Boss 
is president 

Montana 

liBWKHToWN- The Gordon < iampbelBKel- 
\’ln S.\'ndicnle is planning foi' the organizn- 
tion of a subsidiary company, with tapilal 
of $1,000,000, to construct and operate an 
oil reJinery and topping plant. A site for 
the proposed refining [‘larit i.'< being .selected 
In the vicinity of Seattle. W’a.sli , while tlie 
new topping plant will he .situated near 
Spokane A pile line will lie con.structed to 
the Kelvin oilfields of the parent organiza¬ 
tion Gt)t(i(jn Canipbell i.H liead of tfic toni 
pany 

New Hampshire 

i’oaTSMOi'Tji—Till- Ihirt'au of Siipphc- 
ati<i Aceoiints, Na\\ 1 Sqiarlmcni. will take 
bids until b’eb 27 for furnishing arnl in- 
stalling an annealing liirnae) at the Ideal 
nnyt’ .\ard 

New Jerse^y 

BoOSKVIM.T h'ire, l-'cb 3. deStlO\e(l a pnl 
lion of the Inciit plant of the Aniioiii't l-'erti- 
lizer Works, with loss eslinmled at about 
$75,000, Including e<iuti)nient ll is jilanm-d 
tf) relmild. Headiiuat lers df the eonipan\ 
MIC at 209 We.st .Jaeksdh Itlvil,, Clilt'ilgd , 
Ill 

Bavonnk—T he Vncuiim Oil Co , foot of 
Ra.st 22nd St, wlU erect a new )>ullding at 
Its ]o('a) refining plant td cost atiout Mlo.- 
000 Headquarters of the company ar*- at 
61 Broadway, New Vrak. 

Bkhkkluy Hriuhts—T he ,! H .Stone 
Corp , mantifactui cr of et>rk in.sulation prod- 
urtH. has tenlati\*‘ iiians under consldera- 
lion for tlie ja'buihllng of tiie jiortion of Its 
hxal filant dr.stro.\’ed by fire, Fob 6, with 
los.s estimated at elo.se to $150,000. Includ¬ 
ing machinery. Tlic crimpany also oper¬ 
ates a plant at Port Colburn. Ont. 

New York 


38x112* ft,, as a site for the erection of a 
now plant. Plans will be prepared at an 
eorly date. 

Potsdam —Hollia W. Martin. Norwood. 
N. y., is organizing a company to construct 
and operate a paper mill on site recently 
acquired (Ui the Kequelte Ud. T. L* Tom- 
llne.s. City Bank Bldg, Syracuse, engineer. 
lui.H been > ommis.sloneil to pp'pare plana 
for n 1-story plant, estimated to cost ap- 
proxunateB $10().0(I0, with niachliiery. It 
Is »’xpected to cull foi bills tit an early date. 

Watkkfokp Tlie Idtlle Fulls Fibre Co., 
Little l■^'llls, is planning for the rebuilding 
of tile portion tif Its local plant destroyed 
t)\ file. I'vb, !♦, willi loss approximating 
$5ii.iiiui. iiU'hicHng equipment. 

North Carolina 

Wir.MiNuTo.N Tile Seminole Phoanhate 
<'o . Gokisbni'd. .\ has h ast'd a bu tiding 
at tile ftiot of ilntidyer St . Wilmington, for 
(lie estfililisliiiu'nt of a lu'w plant for the 
mmiuraMuie df I'eilillzcr products, 

Ohio 

BrrTM.vN’-'Tlie Dliio Box Board fhF, 
Wad.vwottl^. (I. !.'•• ttuiipleiing plans and will 
'toon Cdnina iKe tlie I'icctioii of a new plant 
at Biltman, < nmpn.stng a i-story building. 
llilx,‘<t)U ft. i.sliiiiated to cost abtait $200.- 
uou, imiuding ((piipineiit fnr tilt' manufac- 
tiiK' of caidlioard juhI boxlioai-il products. 
Chriilian. ScIih arz'‘nbcig At Gaedc, Kucliil 
Bldg , Cl('\elaiid. are ciiglnt'ers. 10, J. Young 
i.s pi'esiilerit. 

lA)WKLt,vii,i,K—'I'hc Uepuldic Iron & Steel 
t'o, Vouiig'ttown, (), has plana under way 
for tiie eoiislructltiii of ii new byproduct* 
coke plant .idtiition, cHtlmated to cost ap- 
pi'oximati ly $5.fiiii),u00. 'rin' Ktippera Co,, 
UtiUm Arcade. I'itt.'tburgli, Pa,. Is engineer 
ami t ofiicu'toi 

Oklahoma 

GkLAHoMA CiTV' Tlie Dead Shot Chemi¬ 
cal Co , 103 Weflt Noble St., has prelimi¬ 
nary plans under eonHldcratton for th«* n*- 
building of li»e portion of Its plant de¬ 
stroyed l)>' Are. l*’eb 3. with Iobh approxi¬ 
mating $75,000, Including isjuipment and 
.stot'k 

Ponca City—T he Murland Refining Co. 
ha.s tentative plans In progresB for the con- 
f»tnn:M«n aw wMitw ff to its local oil- 
refining plant, ft increase the eapaeity from 
12,000 to 15.01)0 bbl. per day E. W. Mar- 
hintl is jitM'.sIdent 

Oregon 

AtrroHiA- 'I'iie ttnion oil Co.. Mills Bldg.. 
.San Friinclsi’tu Calif., Is planning for the 
<'onHtructton of n new refining and dis¬ 
tributing plant on lot-al site, estimated to 
cost $500,000, Iticluding equipment. 

I’cnngylvania 

.Nkw Casti-k -TIk; Itnitod Sta(e,« .Steel 
(’orp, Pltt.sliurgh. I’a . lues plans under way 
for ad<lltioiis and imprnvetnents in Its local 
Carnegie works, including power and other 
equipment Irislniiation, e.sllrnatod to coflt 
in excess of $500,000. 

Au,ic,ntovvn’- -T1h' Lehigh Soap Works. 
Wal4‘r St, has acquifi'd fmtory property at 
Hanover A\c and Sherman St., and will 
romtjdel tiie struelure for a new plant. The 
present Works w ill lie removed to the new 
hHvilloii Unoi ll Painter liead.s the com¬ 
pany. 

A'ork Havkn Fire, Feb. 8, destroyed a 
poitlon of Hie plant of the York Haven 
Patier Co. wHli loss estimated at ubout 
$50,000 It is planned to rebuild. 

I’Uii.Al'Ki.KPfii A -'Pile C H Boley Co.. 
;i720 .Noi'lli Bandolhli St., mnnufacturor of 
cluMidcuI pioilucts, has awlinb-d a, contract 
to Clinrlcs H. ScluM.'fer. Otis Bldg., for the 
creel Ion of a 1 -story plant addition, cut!- 
inaled to < list aliout $15,000. 


South (Carolina 

H AiiTSVu.t.K - T. if. Coker, Hnrtsvlllo. iB 
planning for the Installation of a local clay- 
grtndlng irliint for commercial kaolin pro¬ 
duction Inquiries aro being made for 
equipment for gilnding 80 per cent fine. 
tiirouBli u lOO-mosh Bcrcen 

Tennessee 


Ia>no Ibland C[TY--The Allan Novelty Chattanoooa —The Dixie Portland Ce- 

Co-. 722 East lith St.. New York, manu- ment Co, Is arranging a program for ex- 
facturar of celluloid and compoHltion prt>d- tensions and Improvementfi a^ Ita plant to 
ucts, has acquired property at Hancock St. cost about |20().0U(i, inclmllng additional 
and Freeman Ave., Long Island Clty.'Hjolpment. 
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Texas 


Tkxah City—T he Texas Hugrar Kefirilnfr 
<’o., lately formed with a capital of 
000, has been orjcanizcd with Alexandi t 
Smith, of I'caboriy, Hooifhte.lInK & <’<' 
bankers, 866 Madison Ave., New York, as 
president. I’lana for the proposed loeiil le 
finery hnvefi)f‘en extended from a propo. 'd 
investineht of $100,000 to one of elosc t<i 
$1,000,000, Ineludlnff machinery. Tlx: work.'" 
will j'onslst of a number of bulldJnKs foi 
nn Initial lupactly of about 1.000,000 Ih. of 
refined augur per day, which will be in¬ 
creased In the futme Jt Is purposed to 
Jiavc the first milt.s ready for service be¬ 
fore the close of the present year, giving 
einployinent to about 400 operatives. 


lUl from 1160,000 to »1,000,000 for proposed 
expansion. 

Thb Hudson Brass Works, Inc., 16 
Naeeau .St,, Brooklyn, N. T., 
of Increase In capital from 1160,000 to 
1250,000 for expansion. 

Th» Georobtown Oil Co.. Georgetown. 
- - ’ a change of name 

at the same time 


and kindred specialties. The 
li.ri arc John H. Nind. Jr. E, U. Kettle and 
('!\<le ff. Teasdale, 1517 Robinson Rd., 

Crand lUplds. 

Tmk Sponge Rubber PRontTTS Oo.. New 
ji;,\.n t'onn., Iuls been incorporated with 

;i ciphal of $ho. 000 . to manufacture rubber - 

sDCcliiltii K Th*- im’orporators are >reaerlcK jiaa arranged for 

M. iPilt V. William U. Todd and Lowell to the Union Oil Corp., 7 - - - .. 

Jill of Naugatuck, Conn, increasing its capital from 150,000 to 

'I’KK n. V. BUHOHa 1U> CHKMirAU OO , $300,000 nV,lAO«r,^ 

St J,,oUH Mo has been Incorporated with fTHE Inland KNClNEKniNO Co, Chicagtb 
•I (■.uiiljil of nnn.OOO. to manufacture ohem- jias filed notice of clmnge of name to 

ji.ilv and clicniical byproducts ^ T]l^ w/rlT-lir ^be Standard Alloy Steel Co. 


Wefil Virginia 


rARKKRsmmo—The Oencral rorccliiln Co 
has tentative plans under consideration for 
the establishment of a new branch plant on 
site to be selected on the Pacific C'oa.ni It 
is understood that preference will be glvon 
to a hM'Olion In tlie vicinity of PorUaml. 
Ore 

(''HESTER—The Cord Tire (^>. luia nlan.s 
In progress for the ererllon of nn addition 
to Its plant to Incri^asc the outpitt from 66<i 
to 3.000 tires a day. It Is estimated to 
cost In excess of $125,000. with machincrv 


iioi.itors are K. D. Burchard. J. W. Walsh 
and lioiijamin M. Carrl-so. all of St. lAnns. 

Thk United States Tkri'ENTINE Co . 
(•nil of the Corporation Service Co., Kqull- 
able Bldg.. ■WllmingUm, Del., reprcHentatlvo. 
Inis been Incorporated under Delaware laws, 
with capital of $6,000,000. to manufacture 
iiirpentlne and affiliated products. 

TlIK Frieplandbr SurpLT CORP., 1212 
UooMevclt nivd., Chicago, 111., been 

Incorporated with a capital of $25,000, to 
inanufueture chemicals, waxes, colors, etc. 
The Incorporators are Samuel J. Frledlander, 
Dhuiles K. Schwurlz and Herbert Frled- 
lunder. 

The Master Products Co , Newark. N. J.. 
lias been Incorporated with a capital of 


■,.00(l. 


The Connecticut Chemical Co., Hart¬ 
ford, Conn., has filed notice of dlMolutlon 
under state laws. William H. Baraum. 
lU Broadway. New York, Is president and 
reproaents the company. 

The Columbia Steel Corp., San Fran¬ 
cisco. Calif., with plant at Pittsburgh, Cal., 
a Delaware corporation, has arranged for 
an Increase In capital from $20,000,000 to 
$110,000,000 for general expansion. 

The Standard Sanitary Mfo. Co.. Bes¬ 
semer Bldg.. Pittsburgh. Pa., manufacturer 
of enameled Iron and clay products, a New 
Jersey corporation, has filed notice of 
Increase In capital from $20,000,000 to 
$30,000,000 for general expansion. 

The Olburt ELwrrBo Chemical Co.. Har- 


to manufacture poliflhes for wood ,.jgon^ y ^ has filed notice of decrease in 


New Companies 

Thk Kmsitk (.'hemical Co.. New Voik, 

N r.. care of D. K, Shapplro. 276 Olh Ave , 
M'preaentalfve, Iihm been Incorporated with 
a capital of $25 000 to manufacture cliem- 
m oIm and cheinliul byproducts. The ineoi- 
poralory are H .lohn.Hon, N. Kernel ami 
W T. .‘Randall 

The Sohmkx ('hkwu’al i'RODta’'rB To, 
Uf) SUHHCX St, .leiaev (’Uv, N. J., has b-eu 
incoipmated willi u capital of $100,Odd, to 
triariufaclui (• cheniicnls uiul kindred pred 
ucta, The IncorporalorH are TxjuIh H Mir.m h 
Paul B. Dii<-i\.h luul Edward Dreyfu.s, 

'I’ltK Hoi.yokk Buu’k (’o , Holvoke, Mji.h.s . 
has heen ineotporated witii n capital of 
$ 100 , 000 , to manufarture brick, lile ami 
other biirrieft ehiy products. Patrlek .1 
Kenneih, .Ir, !.« pre.nldent; and I)«'nr.v II 
I firsoMH, 69 I.O('u.'<t .St, Holyoke trea^iirei 
Thk Mihwkht spoar Uekinino (V) ti-C 
MadlMon St. ('lili-agti. m,, haa be. 11 im m 
ponil.'d with a capital of $1,000,000, to 
'oristriat ami opemte ^.ugaf-reiliiiiig iil.inis 
I he iiirorporator.s are John W Davl.*-, 
Arlliur 10. Dike mid lia H, McKinney. 

Co.. 1301 FUMitv 
iddg . Baltimore, Md., has been liu orpo 
rated with a eapital of $160,000. to mnmi- 
raelure I hernicalH. Hoaps and kindred punl 
uct.'< Ihe ineorpoiatora are A J. Slieitiia!i, 
E. A- Hummer ami J. C Hamburger 

Thk Oi-Ai.ic.scKNT Paper C’o.. lYovUlenc.’, 
B I., ha.s been hiroi'porated with a capital 
of $1.50,000, to manufacture paper pTralmt" 
The Ineorponitor.H are William U. Ilamlvn. 
Sr. and .7i , both of Providence; and Haiaild 
(^. Pearl 

Thk H It .iKKin'ans ('o.. New York, N V . 
eare of .1 1, I’eri-y. 84 Willlnin St., r.p- 

re.seirlative, bms l»eon lircorporated with a 
eupltal <}f $.52,700, to manufacture ehent- 
U'ulR and rubber products. The tneorpo- 
ralofH are ,1. C Treadwell and TT K. Jef- 
ft rds. 


Thk ChkmIcal Enoinrkhino ('o Cam¬ 
bridge Mas.H, iifvs been Incorporated with 
a «Hpltal of 200 Hhares of «{(»ck, no par 
vuluj', to nianufaeture chomlenl specialties 
and operate aa chcml<-al engineers. Porter 
<). Robinson l.i presldc’ut; and J. Deivl.Hon 
Kr-nyon, 8 Midland St. Worcester, Mass, 
trettsuj*T. I’he last noted represent*? tlie 
compjiny. 

Lehman BnoTHKttH. Inc. Jer.xey Cltv 
N hfi.M IxM'ii tmorpoTiited with a eapital 
of $.50,000. to manufjtetur'r' pnlnt.H, oils, etc 
The Incorporators ai»‘ David 1. nold.^tcln. 
Hart and Eorl I^ehman. 22 Hallaclay St., 
.lersry City. The la.st noted represeirts 
the cotupany 

Thk I'Vonomy Oil Co., Clarendon, A’a , 
luis berm liu-orptM‘.atr*d with ft capital of 
$ 200 , 000 . to ntamifjielirre potroleurn prod- 
ircts The rn<‘orpoi'alors arc John Sallcn 
and R. It. Allen, botli of C’larendon 

TiiK Prism Soap k Ciikmical Co. Nr'W 
Trrrk, N. Y.. cai’e of Sirinuol Falk, 291 Brojul- 
way. repre.sentative, hii.s heen Incorporaterl 
with a capital of $f)'i,nno, to imiriufacture 
chemlcala, soaps and kindred products The 
incorporators arc ,1. Jordan, F. MHncu.so 
and F. C. Battistella. 

The Teasdale Glue Co.. Grand Rapids, 
Mich . has been Incorporated with a cap¬ 
ital of $20,000, to manufacture glue, paate 


and mi'tnl work. The Incorporators are 
l.orenzo A. Crowley and .larncH Hilton, 99 
Pe.'<tilne Ave,, Newark Tlu' In.*?! noted rep- 
n nents the company, 

Tub T)adf. Cit^ Brick (Jo,. Dftde City, 
{•'hi . bafi bei'h incorporated with a capital 
of $10,000. to manufacture brick, tile and 
ollmr ceiamlc products Tbc incorporator.^ 
:iii‘ V M A(kermnri, S IT Ackerman and 
D D l-'jmlkncr, till of Dade City. 

Thk MrLAHCHUN Papp:r Co. Sjhi Fian- 
Culif, hfiH been incorporated with a 
<aplt)il of $100,000, to manufHOture paper 
pi'oducts. Tile IneoriKiiiHor.k! iii'i' !•’ M 
McAulirfe. Samuel B. Stevems rind .lerome B. 
Willie, Ne vada Bank Bldg., San Fnincbseo. 
Tlie ];mt noted rcprfsetita the eoiiipany. 

Thk .SiNJ'i.Aiu & Cahkoll Co , New York. 

X y , luiH been incorporated with a ( npitii! 
of $100,000, to munufaclurc printing Inks 
jiud klndtcd produeta 'rhe incorporator.H 
:iic P, B'-tinetl. P. G Brennan and W. .)• 
U>;irt The e(unpany is reprcHented by 
U'liig K' Rii.saell, 14 ‘Wall .St . Ni'W York 
Thk ARTHt'R Dove Co, .5850 Fur.svlh SI.. 
Iietroit, Mieh, bn.s lie<'n ineotpor,'it«'(l with 
a capital of $50,000, to manufacture painlH 
aiiii cnauudK for lndu.slrlal Kcrvice. The 
Hi< orjior.ators are Fred W. Grundman, 
lleim p Viapp Jind Arthur lt(jve, 3017 East 
( h ami Bhd.. Detroit. 

Thk L, 11. Hamkl Licatitf.r Co., llnvcr- 
liill, Ma.sa . lias been incorporated with a 
< jipilHl of $.50,000, to operate a local leather- 
tanning plant. Arthur A. Hamel is presi- 
di-nt. and Louts II. Hjiniel, 49 Lexington 
A\e. Bradford, Mass., treasurer. The last 
noted represents the company 

Thk pATADfiCO On, A Grearic Co., 109-11 
CJlie.H.'ipealu* St., Baltimore, Md., has been 
jncorporaled with n cai'ltal of $50,000. to 
nuimifuctiin' oils, greasoH and compounds. 
'Phe incorporators are John and David L. 
Itjan, and Harry E. Purkhurst. 

'I'liE General Foundry (' 0 .. Fort Worth. 
T4‘\ . ha.s bt'on incorporated with a I’lipltal 
i*f $25,000, to manufacture iron, steel and 
otlu’r metal castings. 

are B N. Wadley, R. A 
all of Fort Worth. 

'I’HOUNK A Co. Isr.. Klizabeth, N. J., 
care of Albert Ehlnger, 658 Van Buren 
A\e, EllzHbuth, representative, hna been 
mi nrporated with a capital of 1,000 share.s 
<if slock, no par volue, to manufacture 
(iK-mlejils and chemical byproducts. The 
Iticorporslors fire S. Reinhart. Irving Eise- 
nian nnd IJ. Horowitz 


capital from $1,500,000 to $1,000,000. 

The Gaskiix Chemical Corp.. 167 Spen¬ 
cer St.. Brooklyn. N. Y,. has filed notice of 
Inerease in eapital to $65,001). 


Coming Meetings 
and Events 


American A68o<aATioN or ENOiNEBRawlll 
hold Its annual convention In Norfolk, Va., 
May 7 to 9 

American Chemical Socibjt will hold It* 
spring meeting April 8 to 7i 1921. at New 
Haven. Conn. 

American Electrochemical Sooiett will 
hold Its spring meeting May 8. 4 and 6. 
1923, at tho Commodore Hotel, New Y'ork. 

American Founprymen’s Abhociation 
will hold a nioetlng in Cleveland. 0., April 
28 to May 4. 

American Institute of Mining and 
MRTAt.T.iiHCK'At, KjNGlNEKRf? is holding its 
annuol meeting in New YTnk City this 
week, 

Amkkican Lbather Chemists Associa¬ 
tion will hold Us twentieth annual con¬ 
vention at the Greonbrler, White Sulphur 
Springs, W. Va., June 7, 8 and 9. 

American Society for Tbstino Ma- 
TERiALB will hold ils twenty-sIxth annual 
meeting at the Chalfonte-Haddon Hall 
Hotel, Atlantic City, beginning Monday, 
June 26, 1923, and ending either Friday of 
Saturday of that week. 

International Chamber op Commerce 
will hold Its second general meeting In 
Rome, Italy, March 19-26, 1928. 

Iron and Strrl Institute (London) will 
hold it.*? annual meeting May 10 and 11 at 
the House of tho Inatltutlon of Civil Engi¬ 
neers, lx)ndon, S W. 1. 

, National Forkign Trade Council has 

^ postponed Its annual conference fiorn April 

and F, M. Stewart. * 26 , 26 and 27, to May 2, S and 4. It will bo 
held In New Orleans, La. 

New Jersey Chemical Society holda a 
meeting at Stetters Restaurant, 842 Broad 
St., Newark, N. J.. the second Monday of 
every month. 

Society of Induetrial Enoineerb, with 
headquarters In Chicago, will hold iU spring 
convention In Cincinnati, April 18. 19 and 
20. 1923. The major subject will be “Man¬ 
agement Problems of the Smaller Plants," 
A Paper Industries Exposition will be 
held In Grand Ccntnal Palace. New York 
City, during the weA of April 9, 1928. by 
the International Exposition Co. 

The following meetings are scheduled 
to be held in Runiford Hall. Chemists' Club. 
East 41st St, New York City: March 9— 
American Chemical Society. Nichols Medal. 
March 23—Society of Chemical Industry, 
regular meeting. April 20—Society of 
Chemical Industry (In charge), American 
Electrochemical Society, Socl^t6 de Chlmle 
Industriello. American Chemical Society, 
joint meeting. May 4—American Chemical 
Society, regular meeting. May 11—Society 
de Chlmle Industrlelle (in charge). Amerl- 

..... . . *1 can Chemical Society, American Electro- 

ing of a bond Issue of $10,000,000, a portion <;hemlcal Society, Society of Chemical. In- 
of the proceeds to be used for expansion dustry, joint meeting. May 18— Society of 
and general financing. Chemicsd Industry, regular meeting. Juno 

The Gordon Pbiwolsum Co., Eaatland. 8--^merican (Jhemloal Society, reffular 
Tex. has arranged for an increase tn cap^ meeting. 


Capital Increases, etc, 

Thk Victoria Paper Mills Co,. Fulton. 
N Y . has filed notice of Incrensc in capital 
from 5100.000 to $250,000 for general expan- 

Thk Sterling Brick Go. 6201 12th St, 
Detroit. Mich., has arranged for an Increase 
In <'HpllaI from $25,000 to $75,000. 

The Johnson Oil Refining Co. 208 
South LaSalle St, Chicago, 111., has ar- 
janged for on Increase In capital from 
$2 OOO.OOO to $3,000,000 for expansion. 

T'liicR Brothers & Co., (Quebec, Can., 
operating pulp and papor mills. Is dispps- 
- '-of $10,000,000, a portion 
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The Outlook 

For Rubber 

HETHER rubber shall soar to exorbitantly high 
prices or maintain a stable market depends prin¬ 
cipally on the decision of the East Indian Government 
and the British pianters either to maintain or to remove 
the present restriction on production. The United 
States is in a peculiar economic position with respect 
to rubber. Our industries consume about 75 per cent 
of the world’s output, but British planters in the East 
Indies control 75 per cent of the world’s production. 
Consequently unless there is close accord between these 
two great factors of supply and demand, it is quite 
evident that the rubber market will be upset to the 
detriment of producer as well as consumer. In this 
industry, as in all others, stabilization is the great 
desideratum. 

From the point of view of the United States the 
pre.sent obstacle to stabilization is legislation in the 
East Indies restricting the output of rubber to 60 per 
cent of plantation capacity. It is true that the law 
make.s provision for increases in production by incre¬ 
ments of 10 per cent whenever certain prices are main¬ 
tained for 90-day periods, thus making possible 100 
per cent production in 12 months. But the fatal objec¬ 
tion to this plan is that our capacity to consume rubber 
i.s increasing at such a rate that before the.se restrictive 
measures can be carried out our demand ^vill entirely 
overtake the productive capacity of the planters. In 
fact the world demand for rubber probably warrants 
too per cent production at the present time. 

With a view to bringing about a better understand¬ 
ing, representatives of the British plantation owners 
liave recently visited this country and, it i.s believed, 
have been duly impressed with our capacity to consume 
rubber. We understand they have returned prepared 
to recommend that the restrictive measures he removed 
immediately in order to avoid a .shortage and conse¬ 
quent high prices. They realize that a stabilized mar¬ 
ket at a fair average price, year in and year out, will 
be best for all concerned. 

In the meantime the Department of Commerce evi¬ 
dently believes that it is just as well to show a lively 
interest in the possibility of stimulating the production 
of rubber elsewhere than in the East Indies. It is true 
that conditions there are almost ideal; cheap labor, 
healthy surroundings and liberal land laws, coupled 
with a cultivated skill in the production of plantation 
rubber. Nevertheless there is no reason why equally 
favorable conditions cannot be found or created else¬ 
where for the purpose of bringing competition into the 
plantation rubber industry. This explains the request 
of the Secretary of Commerce for ft special appropria¬ 
tion of $600,000 to investigate the possibility of rubber 
production in other tropical countries, including the 
Philippine Islands. Probably too much has been made 


of the prospect of raising rubber in the Philippines, 
because economic conditions there are not favorable to 
the development of a large industry. The land laws 
restrict ownership of areas to 2,500 acres or leas, and 
labor is expensive. But more important perhaps than 
either of these factors is the question of the future, 
political destiny of the iiflands. It is doubtful if 
American capital would be freely invested in rubber de¬ 
velopments in the Philippines unless there was assur¬ 
ance of continued United States control. 

But there are other tropical countries closer at hand 
that would be more suitable sources of rubber as far 
as the United States is concerned. Brazil, for example, 
might prove satisfactory if the land laws were liberal¬ 
ized and health conditions improved. Our Department 
of Agriculture thinks that there is even a possibility 
that rubber may yet be produced in the temperate zone; 
but this is a remote contingency—something that may 
come to pass in 25 or 30 ywirs. 

Any measures looking to the development of new 
sources of plantation rubber cannot be of assistance in 
the present crisis. Under the moat favorable condi¬ 
tions new plantations cannot come into production for 
7 years, and it would probably be a decade before their 
product would be a material factor in the market. The 
immediate hope of an adequate supply at a reasonable 
price is intelligent action by the British with respect 
to their present restrictions. If our laws permitted 
combinations of American firms in import trade, it 
would be possible to control such markets as rubber and 
other commodities of which we are the world’s largest 
consumers but for which we are dependent on some 
other nation for our supply. Since this is impossible, 
the most hopeful prospect lies in a friendly understand¬ 
ing between the producing and consuming industries. 

.Staiulards for 

Heavy Chemicals 

'TANDARD specifications for heavy chemicals have 
been discussed from time to time, but no one seems 
to have made any very striking progress on the subject. 
For some rea.son the manufacturers have been unwilling 
to take the initiative in drafting such specifications. 
And the users have been scattered through so many 
industries and have been so poorly organized as to pre¬ 
clude any effective action on their part. However, a 
movement that is steadily gaining ground promises to 
remedy this defect. 

The P'ederal Specifications Board of the United States 
is constituted of representatives of various government 
departments interested in purchases. Sub-committees 
of this board are appointed to draft specifications for 
the various commodities that the government buys in 
quantities. One of these commodities new receiving at¬ 
tention is sulphuric acid for storage batteries. No sub¬ 
committee has as yet been appointed, but it is proposed 
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that there shal) be such a committee to eonHider the 
specifications now being drafted for this purpose by the 
Bureau of Standards. Certainly .some definite specifica¬ 
tions can be expected during the next few months. 
Sulphuric acid is produced in many pualilies and sold 
under many trade designation.s. One of the principal 
uses of sulphuric acid which demands a staple and uni¬ 
form product is the storage battery. It is estimated 
that from 50,000,000 to 100,000,000 pounds of sulphuric 
acid goes into battericss every year and that there is no 
particular rea.son why there should not be a uniform 
reijuirement as to the quality of this acid. The Hureau 
of Standards proposes to find out what can rea.sonably 
be required and what is essential for iniiper service 
from this matei'ial. 

The specifications w'hich the bun-au propo.ses will 
doubtless find wide application and it is almost certain 
that they will eventually become the ollicial requirement 
for all acid purchased by the government. When that 
is done, hundreds, if not thousands, of other purchasers 
are likely to copy the government requirements. This, 
therefore, is a movement which the manufacturers of 
acid cannot ignore. It is a movement which is more 
than likely to determine what (|uality of acid they will 
have to make sooner or later in order to supply the 
demand. It is another case in which the manufacturers 
will do well to take steps for active co-operation with 
the government, in order that the most effective and the 
most workable recpiirenients may be fixed to the mutual 
advantage of producer and user. It is not too much 
to hope that such co-operation can be arranged at once 
for this material. And one may even expect that this 
co-operation wdll demonstrate some workable scheme 
for the drafting of standards of quality for many other 
important heavy chemicals. 


Palciil Oflirr 

Rc^'ords ill Danger 

OR many years the government has lieen grossly 
carele.ss of its irreplaceable, invalualile records of 
I'ublic business. During the present session of Con- 
gre.ss, the lloii.se of Representatives decided that an 
archives building should be constructed and authorized 
an appropriation for that purpo.se. Hut the Senate 
thought otherwise, and for (he pre.seiit the opportunity 
has pas.sed for undertaking the plans and construction 
of such a building. 

Among the most .serious problems of this sort that 
demand immediate consideration is the protection of 
Patent pffice records. These original documents are of 
inestimable value to industry, yet they are stored on 
rough wooden shelving along the public corridors of 
the building, forming a fire hazard of almost'unparallcled 
magnitude. In this matter the Deiiartment of Interior 
and the Commissioner of Patents are helpless, for Con¬ 
gress has persistently declined to give adeijuate storage 
space or provide any facilities for the care of these 
documents. 

There is now propo.sed a special Congressional com¬ 
mission of investigation. The problem is .so clear that 
it seems absurd to have such a commission appointed; 
but it appears to lie necessary that the Congressmen 
see with their own eyes and pass upon the que.stion in 
their official capacity. Let us hope that this commission 
will be authorized at once, and that it will be so thor¬ 
oughly convinced of the need tbpt it will overcome Con¬ 
gressional negligence and provide at an early date ade- 
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quale housing and filing facilities for these documents. 
Certainl.v' no one will deny that something must be done 
(o safeguard these records. 

JoiinialiKiii— 

Ti'cJiiiical and Otherwise 

RITI-NC and reading are complementary, both are. 
cs.scntial to what is .still the mo.st .satisfactory 
melhod of transferring though! despite modern iiiven- 
(loii. Skill is acquired liy practice, aided by an appre- 
cialioii of common-sense principles. Facility in reading 
is governed by the limited service of the human eye, 
with or without artificial aid to sight, although it is 
probalile that future generations will read more by the 
car and less by the eye. 

A good writer is recognized by two dominant char¬ 
acteristics: economy in words and an absence of am- 
biguily ill the message. To convey the facts tersely, 
without the remotest po.ssiliility of misinterpretation, 
wdthout necessitating any mental choice as to meaning 
on the part of the reader, and without inviting literary 
criticism this is the essence of good journalism. 
Kffcctive wriling is so unolitrusive that its virtue.^ 
often iiass unobserved. How often need an item or an 
account in a daily newspaper be read more than once, 
or any part of it more than once, to appreciate the. 
mes.sage? If clarity and brevity be the e.ssence of good 
journalism, have we not Iveeii tardy in paying tribute to, 
th(‘ daily press? Is it not somew'hat pathetic that a 
veteran journalist, CHESTER A. Lord, should feel obliged 
to take up his pen to defend and .give credit to news¬ 
papers ill “The Young Man in .lournalism,” recently 
published by the Macmillan Co.? A little retrospection 
and analysis will show that the lioiiquet is well deserved. 

The main characteristics of contemporary newspaper 
journalism I'orm an excellent example of the application 
of common-sense principles, principles that arc so logi¬ 
cal llial thi'v can be commended to the attention of alt 
writers, especially those who contribute to the technical 
press. Tile primary essentials are clarity and brevity, 
ill ttie order named. Ambiguity is not tolerated; there, 
is no justification for excusing it in scientific literature. 
As to brevity: it may take one man—the author or the 
editor -a few hours to condense a manuscript 5 per 
cent, blit this may .save ten thousand hours of profitless 
reading by others, besides enhancing the contributioiv 
by increasing its clarity. A recognition of these com- 
mnn-sen.se facts by newspapermen has been responsihhx 
for the supremacy of the English-speaking press today. 
For clarity, there is nothing to .surpass the news items 
in the great dailies; for literary merit, the editorials. 

It is well, therefore, that we take the opportunity to. 
pause from our allotted tasks to pay tribute and give 
credit where both are due. We appreciate the striving 
for efficiency and accuracy that has marked the jour¬ 
nalistic career of men such as Mr. Lord; and we wel¬ 
come the .sane and sensible advice he gi^es. Although in-, 
tended primarily for the would-be newspaper journalist, 
the hook we have mentioned should be read by all who, 
put pen to paper. The chapter on composition should 
be especially valuable to the technical writer. One quo¬ 
tation from an address hy Lafcadio Hearn is worth 
repeating: “To produce even a single sentence of good 
literature requires that the text be written at least 
three times.” Repeated revision is essential. It is only 
by patience that the non-essential can be eliminated, and' 
the simple, direct message framed to take the place of- 
the verbose interpretation of first thopght. 
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J'he Struggle 

On the Ruhr 

ITII the French grip tightening on the industries 
of the Ruhr and temporarily strangling the indus¬ 
trial life of that region, and with German resistance 
intensified to the utmost, the outcome has become 
largely a question of endurance. It is quite evident, 
a.s intimated in our editorial of last week, that the 
French are in for a long siege that will be terminated 
only by Gei-man capitulation or the introduction of aide 
jssue,s not now in evidence. The important question, 
then, becomes one of endurance and we may profitably 
inquire into the respective re.aources of the contestants. 

In Gt'rmany fuel and food are the critical factors. 
Our information is that as far as fuel is concerned, 
German industry outside the Ruhr can continue to func¬ 
tion normally to about the middle of April. After that 
dale the country will be dependent on outside sources 
tor from .'iO to 05 percent of its needs. Food supplies, 
of course, are growing short; and the situation is 
strjiined by reason of the fact that Germany’s credit 
js poor, being limited to the value of her exports. 
Inasmuch as the latter are decreasing from day to day, 
it is readily seen that the possibility of providing food 
from this source is rapidly waning. This means that 
tile government may have to draw on its internal gold 
re,serve, which we are informed amounts to about 
.f17,'),000,0(10. Should the .situation become desperate 
enough to wiiiTant expenditure of part of this reserve 
for food, it is doubtful if even France could or would 
prevent it. 

In France conditions are none too good. Coal is 
short, credit has been somewhat damaged and com¬ 
modity prices are rising. Nevertheless from a material 
point of view' the resources of the French are more 
comprehensive and flexible than those of the Germans 
and consequently the former probably can last longer 
III the pre.sent struggle. On the other hand, France 
has to contend with the influence of public opinion on 
(he acta of the government. Whether the French offi¬ 
cials entertained any delusions on the immediate out¬ 
come of the occupation of the Ruhr, it is certain that 
the French nation believed that economic relief would 
be an immediate consequence. What will be the reac¬ 
tion in France when people realize that no great recov¬ 
ery of reparations is to flow from the Ruhr itself and 
that there is no immediate economic relief in .sight? 
There must be inevitable disappointment; and it is a 
(piestion how long the government can witb.stand that 
reaction. Other que.stions al.so may ari.se to modify the 
French program, such as outside and independent agi¬ 
tation for the establishment of the Ruhr as a separate 
state. In addition there are those who believe that the 
pre.sent occupation may extend indefinitely, even to the 
acquisition of territory. As to this, the French policy is 
no clearer than when the Ruhr was first occupied. 

There has been some talk of intervention by Great 
Britain or the United States, but it is doubtful if this 
"ill come about without invitation. Reliable advices 
ii'dicate that there is a stronger spirit of unity among 
'be German people than at any time during or since 
1 be war. Apparently the French also arc at present a 
"nit in support of their government. Under these 
' onditions it must be evident that no successful inter- 
'• ntidn could be made, as it would not be welcome by 
•other side. Until one or the other or both of the 
contestants ask for outside aid it is quite likely that 
no nation will interfere with the present French plans. 


Why Should We Be 

Interested in European Conditions? 

ACK in 1920 one of the common plaints of industry 
was the lack of raw materials. The threat of a 
world shortage of crude stuffs for our factories was a 
subject of grave concern. Now, of course, we realize 
the fallacy of our vision; we were working up the raw 
materiaks of the world and w'hen the break came in the 
world’s economic equilibrium we were not long in find¬ 
ing out that industrially we were organized on much too 
large a scale. 

In the process of liquidation that followed it was the 
producer of raw materials who was the first to be 
affected. Wherever possible the production of basic 
materials w'as curtailed and the industries drew upon 
existing stocks. The more effectively this process was 
carried out by the raw material producer, th(“ sooner 
the consuming industry complied its readjustment. In 
the case of copfK'r the mines were closed down and 
it is only with the recent revival in prices that the 
copper industry has lieen at all active. Cotton produc¬ 
tion was curtailed, not voluntarily by the producer, 
rather through the ravages of the boll weevil. As new 
rubber plantations came into bearing it became ap¬ 
parent that our supply of this raw material could not 
be diminished, at least not without the drastic measures 
which have since been instigated by the British grow¬ 
ers. Steel, the most important of all raw materials, 
was seriously restricted in the latter part of 1919 by the 
steel .strike and later by the walkout in the bituminous 
coal fields. However, it was (he great producer of food¬ 
stuffs, the American farmer, that has suffered most 
acutely. He was not so successful in curtailing his out¬ 
put and the market for his produce had disappeared over 
night. We awoke to the fact that we had been selling 
too much on credit to Europe, that our debtors were not 
working nor was there evidence of their intention to do 
so. Our loans to European countries, with the excep¬ 
tion of England, had been dissipated in military ex¬ 
penditures, in speculation over reparations. Thrift had 
given way to extravagance. 

Dr. B. M. Anderson, a noted economist and the chair¬ 
man of the conference on European rehabilitation which 
was held by the Institute of Politics at Williamstown 
last summer, has recently said that there are two ways 
to .straighten out the present situation. In the first 
place we can sit passively by and watch the process run 
its course. Gradually the farmers and the indu.strie8 
in this country which are dependent upon a world mar¬ 
ket for their goods will be forced by foreclosure to 
contract their operations to the point where production 
will be balanced by our own consumption. This process 
will prove long and tedious— 10 years is Dr. Anderson’S 
estimate—and it will be consummated only at the 
expense of sacrificing much of our present industrial 
system. The other way, and the more fruitful course 
for us to pursue, jS to help get Europe back on her feet. 
We must assist in restoring the world’s economic equi¬ 
librium by making a good debtor out of a bad debtor. 
Drastic reforms are necessary, and they will come only 
when we can tie together into one settlement the 
currency, financial and reparation problems of the 
former belligerents. Additional loans, proposals of 
debt concellation and intervention in the present polit¬ 
ical situation will be ineffective unless there is a return 
to the gold standard, so that national expenditures, in 
some way or dther, caff be measured in terms of actual 
production and enterprise. . 
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Readers' Views and Comments 


Till- (liiuufffiir 
A^pireH 

To the Editor of Chemical (t- MetaUiii'iiiciil Eiijimeering 

Sir:—Y our editorial in (he issue of Keh. 21 about 
the Society of Professional Aulomotive Eiitrineors over¬ 
looked the fact that these aspiring chauffeurs were 
aliout to jump from the frying |iaii into the fire. The 
society aims “to protect its members from increasing 
laws levied on operation of automohikw,’’ and since its 
headquarters are in New Y'ork, presumably the onerous 
laws of which it complains are the laws of the State 
of New York. The laws of New York about automo¬ 
biles are mild compared to the law which goes into effect 
after April Fools’ Day regulating and defining the prac¬ 
tice of professional engineering. This law requires 
professional engineers to lie licensed and .sets up certain 
standards of training and experience requisite to the 
issuance of a license. This is clearly meddlesome inter¬ 
ference with the inalienable rights of tho.se who drive 
cars of the better sort, and no doubt the society will 
use the full power of its 4,000 votes to see that its 
members are not compelled to pay another $25 fee in 
addition to the heavy burdens they already bear. 

On reading Chapter 581, Article IV-A, of the laws 
of New York, some may have wondered how the Legis¬ 
lature came to couple professional engineering and land 
surveying in the .same breath. As the law is worded, 
one might think that surveying is the highest form of 
engineering with which the Legislature was acquainted. 
The Society of Professional Automotive Engineers 
might well begin its educational work in Albany before 
it is too late. Louis Wkishkrc. 

\ ,.il, ('ilv - ♦ 

Murkotin^ Itleas 

To the Editor of Chcmieid S' Metollori/icaJ En(jiiiecriv() 

Sir:--H e who can solve the problem of marketing 
ideas, according to E. H. in your .Ian. It issue, will bring 
fame to the successful aspirant, and peace and coiitent- 
meiil to many inventors who know the ways of matter 
but not the ways of men. To this sentiment there should 
be ready concurrence. If the technician negotiates with 
a business man, continues our informant, the chances 
are that the idea he propounds will die. To prove the 
truth of this one need only record the experiences of 
thousands; but the remark contains the germ of an idea 
that, in my opinion, should be fruitful of result or, at 
least, is worthy of discussion. 

The trouble with the majority of inventor.s is that 
they have no commercial in.stincT and cannot bring them¬ 
selves to acquire it—they can never become business 
men. One can admit the ability of the ordinary tech¬ 
nician to develop an idea through the laboratory stage, 
but few there are like the chemical engineer of whom 
E. H. speaks—who can adequately protect an invention 
from plagiarism or theft. Patenting is a business; it 
cannot be successful unless ample financial backing is 
available, unless each and'every possibility of business 
competition is anticipated, unless a su^icious eye is 
kept on the legal sagacity of competitors. 


The marketing of an idea should also be viewed as 
a business proposition, to be put through by a business 
man. This is the crux of the matter. Every movie 
star employs an attorney or a business manager, to 
arrange, to argue and to bargain—always with an eye 
to adequate financial return—although his principal 
usually lacks none of the push required to advance his 
or her claims to distinction. How much more necessary 
is it for the scientist or the technician, absorbed in his 
work and living above the atmosphere of commercial 
greed, laboring for the love of achievement, as averse 
to bargaining for remuneration as he is to compromising 
with facts—how much more necessary is it for him to 
have a business manager to see that proper protection 
is secured for ideas evolved, that adequate recompense 
is arranged for personal services, that fair and equitable 
agreements only are signed. 

1 suggest that there is scope for an organization of 
professional men with commercial training to act as 
intermediaries between the man of science and the man 
of business. As the matter stands at present, the in¬ 
ventor-technician has to fight against elements with 
which he is unfamiliar— against shrewd and highly paid 
attorneys and patent experts who represent business in¬ 
terests anxious to get ideas for nothing and professional 
service for next to nothing. The chemical engineer will 
come into his own when he is protected by the same 
type of business acumen that has deprived him of his 
just reward in the past. Alpiiita. 

San Kiani'lsco, Calif 

Lime Produetion SlaliklieR for 1922 

It has beim estimated by the United States Geological 
Survey that during 1922 there was a material increase 
in the production of lime. Stati.stics show that approxi¬ 
mately 3,528,000 short tons of lime, valued at $33,057,- 
000, was .sold during the past year in the United States, 
including Hawaii and Porto Rico. These figures rep¬ 
resent an encouraging increase of 39 per cent over the 
previous year, when the produetion of 34 states de¬ 
creased and only 8 reported a larger output. Producers 
of lime on a .small scale who supply markets largely 
dependent upon local demand report a decrease. 

Although the scarcity of coal has resulted in the use 
of wood for fuel by many manufacturers, approximately 
the same number of plants are reported still in opera¬ 
tion, Economic conditions are such that the demand 
for lime has improved, but prices show a distinct down¬ 
ward trend. Labor has been easily secured, but many 
transportation difficulties had to be overcome. 

Lime for building purposes has reported the largest 
increa.se in production, ranging from 3 to 75 per cent 
among the various manufacturers. Chemical lime has 
also increased appreciably, reaching a record output of 
300,000 short tons, as compared with 107,664 short tons 
.sold ill 1921. These figures, however, apply only to 
refractory lime (dead-burned dolomite) used for patch¬ 
ing and lining basic open-hearth furnaces. Agricultural 
lime, on the other hand, does not report a similar im¬ 
provement as construction and Chemical lime, owing to 
the farmers’ inability to buy the raw materiai. 
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The Sterling Chemical Laboratory 
of Yale University 

Description of the Building Erected as a Memorial to John W. Sterling 
and Which Will Be Dedicated During the Spring Meeting of the Ameri¬ 
can Chemical Society in New Haven—Construction is Planned to 
Meet Immediate Needs, With Flexibility for Changing Requirements 


r 



T HKRE was John W. Sterlincr, who went to Yale, 
took the good old prescribed course, “made Bones,” 
was called Jack by his fellow students, according 
I'i the class-book, and was graduated in 1866. He wa.s 
a quiet man, not addicted to display; he studied law, 
-ettlod down to practice in New York, did well at solv¬ 
ing the problems of corporations and practiced the 
philosophy of Cou6 in gaining day by day more and more 
aHlueiit clients, among whom were finally included the 
iiilc Janies J. Hill and Lord Strathcona. He attended 
'trictly to business, did not even take the trouble to 
Piarry, lived quietly, and in the course of time went the 
'■'ay of all flesh. When his will was read, after a number 
of minor provisions, a board of tru.stees for the resid¬ 
uary estate was named, who should administer it to pro¬ 
vide chiefly memorial buildings and professorships for 
ale University. And the residuary estate footed up 
'll neaily twenty millions of dollars. It was a cheerful 
'iirprise. 

The first building to be constructed was the Sterling 
' hemical Laboratory, which we are about to describe. 
1 his is now completed, and will be formally dedicated 
hiring the spring meeting of the American Chemical 
'^"cicty, on the one hundred and nineteenth anniversary 
h the first lecture delivered in Yale by Benjamin Silli- 
'han, Sr. Its coat is said to be about two million dollars. 
I’he next building will be the Sterling Hall of Medicine 
and a Museum, both of which are now being erected, 
and there will follow a. new library. 

The Sterling laboratory is designed to house all major 
'hemical activities of the university except the de¬ 


partment of physiological chemistry, under Professor 
Mendel and his associates, which remains with the 
Medical School and will later bo provided for in the 
Hall of Medicine. The work in metallurgy and allied 
subjects is well cared for by the Hammond Metallurgical 
Laboratorjje a gift to Yale by John Hays Hammond. 

At the very outset there was a difficult problem to be 
met. The site w.as provided on a hillside, with the front 
and main entrance at the lower, and the bitek at the 
.higher, part of the slope. The university corporate 
authorities and the trustees of the fund desired it to 
be as a memorial laboratory, monumental in design, 
and Delano & Aldrich, an eminent firm of architects, 
di.stinguishcd for its good taste in form and line and 
color, was engaged. 

On the other hand, the faculty of chemistry knew 
very well that the merit of a laboratory consists, aside 
from needful equipment and the convenience of its ar¬ 
rangements, in good light and a great measure of flexi¬ 
bility. It should be more of a factory than an office. 
Saw-tooth roofs with overhead northern lighting over 
a single story appealed to them as the most desirable 
form of building for this purpose. This is the same 
conclusion as that reached by Sir James Walker when 
the new laboratory of the University of Edinburgh was 
built, to the amazement of the Scotchmen. 

Some eminent chemists Ijold that ia building a labora¬ 
tory one should not aspire to set up more than tem¬ 
porary structures, because much of what is within is 
bound to suffer corrosion and deterioration, and re¬ 
quirements are sure to change with everchanging and 
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always new problems to be solved. A perfect layout 
for one kind of work is wholly inconvenient for that of 
another type which it may be de.sirable to take up shortly 
afterward. So the faculty had the problem to meet to 
include^ in a memorial buildinij. a fjietory plant which 
may be changed and shifted about to meet the needs. 
Now the faculty of chemistry at Yale is a very intelli¬ 
gent body of men, and the same may be said of the cor¬ 
porate authorities of the university and al.so of the 
architects. Therefore they did not nuarrol over it. 
They studied the problem, and arrived at a remarkably 
practical .solution. 

The front, which extends over the whole width, is a 
building liy itself, divided from that which is back of 
it by a large hall, of which we show a cut. Here, in 
the front building, is the vestibule;, to the right of 
which is the otlice of the chairman of the department, 
Prof. John Johnston, (lufet rooms and cla.ss rooms take 
up the rest of the space on the ground lloor. On the 
floor above are two large auditoriums, one on each 
side of a great window alsive the entrance and vestibule, 
with a preparation room between them, as shown on the 
main flooi' plan. The lecture looms are flanked by two 
cla.ss rooms on either side. 

A railway runs through the preparation room and over 
the platform in each auditorium, so that the set-up for 
each lecture is made in room 159, and then wheeled 
either into ItJO or 110, as desired. All the platform 
desks for these two lecture rooms are on wheels. There¬ 
fore lectures which involve wholly different apparatus 
may be given in con.spcutive hours in the same audi¬ 
torium, la'cause everything in front of the professor is 
wheeled away as soon as he is finished, and another 
train of de.sks, all prepared and joined together, is 
wheeled in for the next. 

The dividing walls wdiicli se)iurate the various rooms 


in this front building are not structural, so that any 
change may be made in the size or the arrangement 
of rooms without affecting the building proper. 

In order to preserve arcbitectural unity and to hide 
the factory construction within, a narrow structure ex¬ 
tends back the full length on each aide from the front 
building. On the lower floor the excavation extends 
only half way back, owing to the aide-hill formation, 
and ill these narrow aide buildings are contained offices 
and research laboratories. Half way back on each 
external .side is a bay, and these include on one side a 
machine shop, and on the other a larger research labora¬ 
tory. On the main floor throughout the full length are 
research laboratories and offices, with the library in 
the right-hand bay and a class room in that on the left. 
These two outside buildings constitute a so-called “archi¬ 
ll dural .screen,” and extend up one flight above the main 
floor, providing sleeping apartments for research 
students on one aide, and more research laboratories 
or additional sleeping quarters on the other. 

The above three structurally independent but con¬ 
nected buildings constitute a great U, 328x256 ft. at 
maximum. Within the U is the undergraduate labora- 
toiy proper. The lower floor, which, as we have noted, 
extends only half way back, contains a delivery court 
with driveway and store room, stock room and other 
conveniences, all artifically lighted, and also the labora¬ 
tory of industrial chemistry. This extends in part 
through the main floor and is equipped with two galleries 
and a traveling crane running over the greater part 
of its length. A connecting room is provided for grind¬ 
ing machinery and furnaces. 

The main floor is of two stories in front and one at 
the back, covered with saw-tooth roof and light from 
northern exposure. The glazing is heavy wire glass 
and is doulile, with air spaces between, thus avoiding 
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excess heat in summer. It contains the undergraduate 
teaching laboratories, thus lighted from above, and all 
partitions may be removed and changed about as needed, 
without disturbing the building 
proper. Abundant flexibility is thus 
assured. Teaching laboratories are 
restricted to a limited number of 
students working at one time, thus 
avoiding the tendency to “study in 
lockstep,” which sometimes occurs if 
laboratories grow too big. A very 
clever arrangement in the rooms 
devoted to ((uantitative analysis con¬ 
sists in the balance room, which is 
long and narrow, and extend.s 
through the unit as an axis. Swing¬ 
ing doors open into each aisle, which 
makes the balances readily accessible 
to the workers. A draft of air blows 
into this long room and when the 
doors are opened it blows into the 
laboratories. This increases the 
■abundant ventilation and avoids a 
return current with its corrosive 
effect on the balances. The balance 
tables cover the entire width of the 
rooms, which discourages conversa¬ 
tion. 

The laboratory of elementary 
■chemistry is divided so as to pro¬ 
vide places for thirty-two students 
in each room, and it has a total capac¬ 
ity for eight divisions of students, 
or 1,280 in all in the suite of five 
rooms. The qualitative laboratory 
is in two sections with eighteen and 
sixty work places respectively. For 
organic work there are two suites, of 
which one, of three rooms, is for 
elementary and the other, of two 
rooms, for advanced courses, '^hese 
are also provided with a central bal¬ 
ance room and Kjeldahl room. In 


addition there is a large, unit for 
advanced research in organic chem¬ 
istry. The physical chemistry depart¬ 
ment is arranged with balance room 
similar to that in the quantitative 
unit, and is provided with thermostat 
tanks with means for steam and elec¬ 
tric heating, cold water circulating 
coils for cooling, electrical equipment, 
etc. 

In the northeast corner of the plant 
is a large underground chamber and 
elsewhere there are special spaces pro¬ 
vided for conducting research at con¬ 
stant temperatiH'e, at high pressures, 
for photiK'hemistry, etc. Indeed the 
scope of major research which may be 
carried on in this splendid new labo¬ 
ratory is vei'y large and it reflects 
great credit on the chemical faculty 
for remarkably shrewd and far-seeing 
planning by its members. We believe 
it would Ix' profitable for those chem¬ 
ists who expect to attend the spring 
meeting at New Haven to bear in 
mind those lines of research which they would like to pur¬ 
sue, and observe during their visit to the laboratory what 
provision has been made for meeting such requirements. 



LOBBY BETWEEN BUILDINGS, WITH STAIRWAY 


















390 


CHEMICAL AND METALLURfilCAL ENGINEERING 


Vol. 28, No. 9 



I'lIVSICM. rilUMISTIlV I,\UIIH \TOHY. STTOWINd HALANC'E KOCIM HKTWEION .SCI"l'mNS 


ment.M. The pliysieul equipment of the lAlxinitory has tieen 
H(‘lei‘ttHi with ureat earc. In order to eliminate losses 
from deterioration a drainajre system has been installed 
consistinK entirely of chemical earthenware. The lines 
of thi.s system are straight, without traps or vents. 
Where the system discharges inlo the sewer ai'e two 
large catehbasins. The sinks are also of chemical 
earthenware, and each is sealed by means of a hell trap 
which prevents the escape of fumes into the woi'k rooms. 

The plumbing tixtures are of bra.ss with dull nickel 
finish. Standard hose-connection tapers have been used 
for tho.se w’hich are provided with rubber-tube connec¬ 
tions. Hot-water is secured by means of a steam- 
water mixer, which will provide water at any desired 
temiH'rature. 

Work benches and tables ai'e of Alherene stone, sup¬ 
ported by the same cast-iron frames which carry the 
sinks and plumbing. These frames arc attached to 
the floor by pins which are threaded through washers 
and permit the benches and tables to be made exactly 
level. W'ooden cabinets are raised from the floor several 
inches by cement pads. 

In constructing the building, red brick and brown 
sandstone have been used for external walls. Interior 
walls are of red or buff pressed brick. Floors of the 
main laboratories in the saw-toothed roof section are 
concrete. All corridors have tiled floors. The roofs 
are of glass and “Pyrobar.” Care has been taken 
throughout to protect the <»l 4 ;uctural materials from the 
action of chemicals. 


The gcnoi'al harmony of the planning and of the layout 
impre.s.sos one with the notion that the Yale faculty of 
chemistry pulls together and is developing an c.s'/ir/t de 
corpn which prevents any working at cross-purposes. 
One gathers the conviction that chemistry is bound to 
grow at New Haven as one of the great, learned pro¬ 
fessions, and that this will include industrial research 
of tlio highest order. 

Impossibility of Accurately Controlliu{{ 
Sulphur Production 

Although sulphur deposits have been worked in many 
parts of the United States, practically the entire output 
is now obtained from the deep-lying sulphur deposits 
of Louisiana and Texas. When the wells in this region 
are once heated, it is not economical to allow them to 
cool until they have been exhausted. For this reason 
and because of the desirability of maintaining stocks 
above ground, more sulphur is often mined during a 
year than is marketed. A diligent search for new uses 
for sulphur has ensued and efforts to expand old uses 
have been made. The further use of sulphur as a fer¬ 
tilizer has received especial attention and most of the 
agricultural experiment stations are aiding in this 
research. Experiments in the use of sulphur as a com¬ 
ponent of acid-proof cement and acid-proof construction 
material have also yielded promising results. Sulphur 
is how one of the few commodities of which the price 
is lower than before the war. 
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Winter Meeting of the Mining Engineers 

Dr. Rosenhain Delivers the Institute of Metals Lecture — Advanced Physical Metal¬ 
lurgy Almost Excludes Consideration of Manufacturing Problems — President 
Mathewson Pleads for Greater Sociability and Fewer Formal Technical Sessions 


F rom the attendance at the various sessions, the 
interest manifested in the papers, and the dis¬ 
cussions which ensued, the Institute of Metals 
Division appears to be the most active branch of the 
American Institute of Mining and Metallurgical Engi¬ 
neers. Po.ssibly not so much information on non-fer¬ 
rous ore dressing and smelting should be expected in a 
New York meeting, owing to its geographical situation; 
but this should be no bar to active work among the 
iron and steel men. Yet the di.sparity in interest was 
obvious to many observers. 

Institute of Metals Annual Lecture 

Perhaps the Institute of Metals profited from a run¬ 
ning start. Certainly the technical feature of the first 
day, if not of the entire meeting, was the annual lecture 
of the Institute of Metals, given this year by the emi¬ 
nent English metallurgist Dr. Walter Rosenhain. His 
di.scussion on “Solid Solutions” was at once erudite, 
fluent and interesting, and held the close attention not 
only of the physical metallurgi.sts pre.sent but also of 
many hundreds of listeners who were relative strangers 
to the subject under study and even of the instruments 
by which the structure of metals can be studied. Space 
limitations preclude more than mention of the event 
at this time—a full digest of the lecture will be pre¬ 
sented in these columns next week. At this point, how¬ 
ever, it may not be amiss to compliment the Institute of 
Metals Division, and especially its indefatigable secre¬ 
tary, W. M. Corse, for their enterprise. Announcement 
that Dr. Zay Jeffries will be the third lecturer insures 
that the high quality set by Bancroft and Rosenhain 
will be maintained one year hence. 

Social Activities 

E. P. Mathewson, the incoming president, stressed 
the importance of social activities to the success of the 
Institute in his address at the banquet. His words were 
homely, but were expressed in a straightforward man¬ 
ner which everyone wTio knows him would expect. Re¬ 
calling that the bond of union cementing the A.I.M.E. 
was of course the technical interests of the members, 
this will fail if it does not satisfy the social aspirations 
of the technical men. Dry-as-dust papers must be re¬ 
placed by those which will elicit animated discussion; 
these discussions must in some way be carried to the 
outlying members, either by frequent regional meetings 
or even by wireless. In other words, the technical in¬ 
terests of the members should be nothing more than 
an excuse for them to meet, to merge their personalities 
and become more human. 

Award of the James Douglas medal was made to 
Frederick Laist, manager of the Anaconda Works, for 
his achievements in the metallurgy of copper and elec¬ 
trolytic zinc. In a brief speech of acceptance he said 
the achievements, such as they were, were the result of 
wholehearted co-operation of hundreds of assistants, 
and he wanted his hearers to know that, and he lyanted 
his assistants to know it, as well, 


The usual round of luncheons and theater parties, a 
dance and a smoker were well attended. On Washing¬ 
ton’s Birthday a special train took the members to An- 
sonia. Conn., where they inspected the extensive mills 
of the American Brass Co. Can it be that this red- 
letter day ushers in the open door in the brass industry? 

Diefusion in Solid Solutions 

• 

Dr. Rosenhain, in his lecture, showed how the prop¬ 
erties of .solid solutions can be explained by considering 
their atomic arrangement. It was therefore fitting that 
at a later session Dr. Edgar C. Bain should describe how 
the X-ray can be used for crystal analysis, and present 
the information thus found for cored crystals, inter- 
metallic, compounds and solid solutions. His two con¬ 
tributions have already been printed in full in Chem. & 
Met. (Jan. 3 and 10, 1923). 

In the discussion, Jerome Alexander raised two ques¬ 
tions: Whether there was a possibility of a molecular 
aggregation in solid solutions (such as, for iirstance, in 
ice, which is thought to be 11,0,,), and second, whether 
a spheroidal or colloidal state intervenes between a true 
solid solution and a two-phase mixture of observable 
units. Dr. A. St. John reported that he has been able 
to prepare materials in extremely fine particles. It is 
well known that a crystal size which may with difficulty 
be resolved under the microscope produces an X-ray 
diffraction pattern which contains well-defined narrow 
bands or lines. As the size of particle decreases, the 
bands widen, but still have a well-defined maximum. 
Subdividing the particles still further—to less than 
colloidal size and approaching particles estimated to 
contain no more than 126 atoms, the pattern is still 
observed. Each line has spread out into an extremely 
broad band—a beam which theoretically should be con¬ 
centrated at a deflection of 24 deg. occupies the space 
from 15 to 32 deg., but there is still an observable 
concentration of intensity at 24 deg. Further subdi¬ 
vision of the particles would mask the true effects still 
further, but the speaker felt that if he could manufac¬ 
ture a material of cubic crystals containing only 8 
atoms it would produce a very cloudy film still having 
the slightest maximums. 

Such markings would be observed superimposed on 
the pattern of the solid solution if the “stranger” atoms 
occupied definite positions in the lattice, even though 
this regularity was interrupted at random every few 
atoms distance.' So far the most minute search had 
failed to show any such effects in solid solutions; there¬ 
fore the speaker was forced to the conclusion that the 
regularity of distribution of stranger atoms in solid 
solution, though great, was not such that they occupied 
the northwest corner of alternate cubes, for instance, 
thus building up an interpenetrating lattice of their 
own. , 

In response to the second question—i.e.. Does the col¬ 
our. Bain has pointed out, however, that it an Interpenetrating 
lattice ia dieplaced regularly, and not at random, a general can¬ 
cellation of X-raya occura, and no trace could be found on the 
dim. 
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loidal Htate intervene in the (leceninositioii of a .solid 
solution?—Dr. Jeffrie.s expre.nsed the opinion that it 
necessarily mu.st. Colloidal state i.s a condition of .size; 
it mu.st intervene between atomic di.spersioris and micro¬ 
scopic crystals. Annealing of solid solutions at a tem¬ 
perature at which they are stable caii.ses diffusion of 
stranger atoms. Annealing at unstable temperatures 
allows precipitation of excess constituent and involves 
aggregation of stranger atoms; this precipitation starts 
at random centers, and as the particles grow in size they 
pass through the colloidal stale; but at all times the 
particle is crystalline, and it grows b;r adding on one 
atom at a time. Dr. Rosenhain did not agree entirely 
with Jeffries’ view, even admitting that they were 
largely speculating about an unknown mechanism. He 
suggested that when atoms begin lo leave solid solution 
they do not do .so easily—conditions must be right. 
Whether they could aggregate would deiiend largely 
upon their own mobility and the expansivity of the 
lattice in which they were trapped. Conseiiuently pre¬ 
cipitation of excess constituent caused a general upset; 
each tiny crystal of insoluble substance is not well ar¬ 
ranged and in turn would be surrounded by masses of 
mother lattice, badly disturbed or even disintegrated— 
almost approaching the amorphous condition. If thi.s 
does not recrystallize quickly, considerable hardening 
ensues. 

Metallography of Ai.uminum Alloys 

E. II. Dix, Jr., of the Army Air Service, presented 
two papers on the “Preparation of Aluminum Alloys for 
Metallographic Study” {('hem. it- Met., Dec. 20, 1922) 



and on the “Occurrence of Iron and Silicon in Alu¬ 
minum.” Equilibrium conditions have been worked out 
in the Eleventh Report of the Alloys Research Commit¬ 
tee, but cast alloys or commercial annealings fail to 
approach this state, and contain some puzzling tran- 
.sition bodies. In very low-silicon ingots dess than 0.10 
per cent), iron exists as FeAl,. in very brittle, thin, 
intersecting plates of blue-gray color (Fig. 1 of the first 
contribution). With increasing silicon contents—in 
fact in all commercial ingot—another substance ap¬ 
pears, which has been called "A' constituent” and is 
thought to contain iron, silicon and aluminum. It has 
a habit very similar to f'cAI., and is lig^ht gray in color. 
“X-constituent” and FoAl, can tie differentiated by the 
fact that the latter retains its color after etching 30 
seconds in HNO,, while the former becomes a watery 
gray. As silicon goes stilly higher, all the iron enters 
the X'-constituent, and no TeAl, is found. “Chinese 
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etch like this, and are characteristic of aluminum alloys 
containing equal amounts of iron and silicon- It is 
often found near the pipe in ingots where needles of 
FeAl^ verge into it (Fig. 1 herewith) and evidently is 
the low-melting point constituent in the Al:Fe:Si 
series. Some unknown constituents occur in cast sam¬ 
ples containing more silicon than iron. For instance. 
Fig. 2 herewith (Al:Fe;Si 97:1:2), contains light gray 
needles of the X'-constituent, rounded purplish particles 
of silicon, and a rectangular blue-gray constituent 
whose identity is unknown. Complex needles are often 
found containing a core of FeAl,,, a sheath of X-con¬ 
stituent and an intermediate layer—probably a transi¬ 
tion compound wbicb would disappear if properly an¬ 
nealed. These reactions are very slow, however. 

Mr. Dix presented some experiments to demonstrate 
that the X-constituent is certainly not FeSi, but prob¬ 
ably contains a relatively small amount of silicon. 

“Thermal Properties of Aluminum-Silicon Alloys” 
were given by Junius D. Edwards.’ It will be remem¬ 
bered that if an 88.4:11.(1 Al:Si alloy be prepared by 
melting pig metal, it will consist entirely of a eutectic 
aggregate; but if a trace of alkali metal be added. 16 
per cent Si will have to be present before the eutectic 
is reached. Silicon alloys were shown by Dr. Edwards 
to have a very low .solidification shrinkage, and this ac¬ 
counts for their superior ability to run sound castings, 
free from pipe. Responding to inquiries about the rea- 
.son for the bizarre di.splacement of the equilibrium, Zay 
Jeffries said that bis associates regarded the action of 
sodium, the modifying agent, as one of obstruction to 
crystal growth, Sodium is but yery slightly soluble in 



aluminum, even when liquid; therefore the chance of 
any sodium entering the solid and forming a ternary 
eutectic was not very great. Probably less than 0.02 
per cent sodium remains in the solid alloy. But that 
small amount which did alloy with the liquid precipi¬ 
tates Irefore the freezing of the aluminum into an in¬ 
finite number of very fine particles of colloidal size or 
even less. These really act as an obstruction to the 
growth of the grains, interfering with the migration 
of the silicon and aluminum atoms necessary before 
they can attach them.selves to pre-existing nuclei. This 
sluggish movement of the atoms is al.so in effect an 
undercooling of the whole alloy, which in turn is known 
to promote fine-grained structures, growing from many 
centers. Other examples of the interference to crystal¬ 
lization offered by foreign particles are well known; 
notably thoria in tungsten. 

U'hvm. «C Mvt., vol. 28, p. UR (Jan. 24, 1928): vol. 27, p. 664 
•>? IQO'M • xnl 11 7r>0 ^AotII 19. 19221. 
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Selenium and Tellurium 

These interesting metals—recovered during the 
electrolytic refining of copper—were diaeuaaed by 
Victor Lenher, of the University of Wisconsin, after 
describing their occurrence, chemical relationships, and 
analytical methods. At the present time alwut 100,000 
lb. of Se is recovered annually—more could be had if 
it could be sold. It costs about $2 per 11)., and is largelv 
u^ed in the manufacture of ruby glass and as a decoi- 
orizer of white glass. A small amount of cry.stalline 
modification is used in the .selenium cell, which has the 
remarkable property of responding to light wave.s. 
Selenium oxychloride i.s a solvent for a wide range of 
organic substances. 

Tellurium resembkw antimony in appearance. But 
few uses have been found, and its production is nom¬ 
inal. although 150,000 lb. of the element could be 
recovered annually. Some of the test ceramics are 
■colored by tellurium. 

Brittle Malleable Iron 

It has long been known that perfectly normal malle¬ 
able iron, having a ductile black fracture, will be con¬ 
verted by hot-dip galvanizing into a brittle material, 
having a white coarse crystalline fracture and low re¬ 
sistance to shock. Preliminary work by the Eastern 
Malleable Iron Co. determined that this phenomenon is 
not due to occlusion of hydrogen during the pickling 
process. To locate the trouble, a careful research was 
directed by W. R. Bean, and it was found that high 
phosphorus and silicon induces these brittle inter¬ 
granular fractures in malleable iron quenched from 
850 to 900 deg. F. Safe analyses are below O.OG P with 
1.50 per cent Si, and 0.22 P with 0..50 per cent Si. In 
the experiments, a nest of test bars was ca.st from a 
crucible furnace; one of these was tc.sted as annealed, 
and others after galvanizing and after various heat- 
treatments. Chemical analysis of these melts was sys¬ 
tematically varied, and when the results of Humphrey 
or Alsen notched bar tests were plotted against phos¬ 
phorus content, it was quickly found that no deteriora¬ 
tion occurred in low-phosphorus bars. Galvanizing 
followed by very slow cooling nr quenching in oil at 
<500 deg. F. caused little deterioration in high P and 
Si bars; but if these same bars were quenched from 
the zinc tank in cold water they showed unmistakable 
■damage, almost exactly matched by other bars heated 
in a muffle and quenched from that temperature. 
■Quenching is therefore the culprit. Control of phos¬ 
phorus is, however, the easiest way out of the difficulty. 

Slow bending (the Humphrey test*) is an excellent 
test for brittleness. Single glow impact (Olsen or 
Izod test) is supersensitive, while ordinary tension tests 
are not suitable. 

Thermal Conductivity of Alloys 

A research into alloys used for gas-engine pistons 
and bearings was reported by Messrs. Williams and 
Bihlman, of the General Motors Research Corporation. 
They describe an apparatus whereby the thermal con¬ 
ductivity of commercial alloys for such purposes may 
be measured by heating one end of the bar and measur¬ 
ing the calories conducted to a flow colorimeter at the 
other end. A complete determination requires about 
6 hours. The conductivity of No. 12 aluminum alloy 
(92:8 Al:Cu) is not affected by the method of casting 
or the amount of return scrap used. Bearing metals 

‘Chem. i Met., vol. 38, p. 1180; vol. 20, p. 941. 


are in general good insulators. Copper is quite sensi¬ 
tive to purity and heat-treatment. Results follow (K 
is the calories transmitted per .second through a cube, 
1 cm. on a aide, when opposite faces differ by 1 deg. C.): 

Tempo rature. 


Alloy l>ejfrovs(.\ K 

Silver. .KHi 0.119 < 

No. 1 alumiiiuiii, hard tltutMi cot.:, pure). . , 79 to 193 O.^T 

-Vo. I'J. iilloy (ItU.S, A1 Cu) S,'. lo 0.34 

IJeurini’ Alloys 

N(* 10 :3 r» .U.3:3.7, Sn idu I'hSli) . r.oiolOO 0.093 

No. 11 fS«!> r..3-0.1:7.9. Sn'(’ll i‘l, .s|.). , n.0«3 

No. 13 (7 1fi4.(l L'S.K, Cu Ihi .m>) , ... r.O to loO 0.07« 

No. -10 (r..l s.1,‘.i-r) Sn ('ll i‘l> Zn) .Ut)to32:. 0.23 

No. Ii2 M0.fi Sfi.fi 2 S, Sn thi.Zii) . . ir.,'Mo 340 0.142 

No fi4 MO.s 71' y.fi'O.h Sn «'ii I’h I') .1.70 to 340 0.109 

No. fiO (r»fi;8i;,3 8.3:0.9, Sii-(hi-l’h Zii) H0to32il 0.177 

.Muiniiiuni bronze (89.9.9.1 0.7. t'li ,VrSn) noto.'lOO 0.174 

Klecirolylic copper wire. 00 to 210 w 89 

CjiHt electrolytic or hike copiier . 90to22.7 0.76 

.\r.^4'ni('iil eoiijior .UK) to 2.30 0.61 


Bright Annealing Copper Wire 

In order to bring finoi-opper wire into proper condi¬ 
tion it has been the practice at the We.stinghouse 
Co. to anneal it on spools in an atmosphere of natural 
gas at 350 deg. C. However, the outer layers were 
ruined by a thin layer of oxide, formed from small 
quantities of oxygen in the gas. P. F.. Uemmler found 
that the trouble can easily lie corrected by previously 
passing the gas over copper at GOO deg. C., which acts as 
a catalytic agent in forcing combination of oxygen 
and hydrocarbons below the ignition temperature. The 
action consists es.sentially of oxidation of the copper, 
followed closely l)y its reduction by methane, the end 
products being CO, and H,0. 

Other papers on non-ferrous alloys have been printed 
in Chem. & Met., as follows: “Study of Bearing 
Metals,” by C. 11. Bierhaum; “Tests on High-Tin Bear¬ 
ing Metals,” by P. W. Priestley; “Determination of 
Ga.se.s in Metals,” by H. L. Simons. 


Mines Bureau Tests Detonators 

A series of tests has been started at the explosives 
laboratory of the Bureau of Mines at Pittsburgh, Pa., 
to determine the comparative efficiency of cyanuric 
triazide as a detonating agent by comparing its mini¬ 
mum detonating charge with pure fulminate on TNT, 
tetryl, TNA and ammonium picrate. The physiological 
properties of cyanuric triazide are akso being studied. 
These tests include application to the skin to study 
irritating properties and tests on animals' when taken 
in food and breathed as vapor. 

These te.sts are part of a general series of tests being 
conducted at Pittsburgh to fix standards for detonators. 
Included in the materials te.sted will be the usual mix¬ 
tures of mercury fulminate and potassium chlorate, 
trinitro-resorcin, TNT, tetryl and other compounds used 
in detonators. An attempt will also be made to deter¬ 
mine the relative value of these different substances as 
material for detonators. 


Bureau of Mines Works on Explosives 

During the. past year methods have been devised at 
the explosives laboratory of the Bureau of Mines, Pitts¬ 
burgh, Pa., for determining by tests the relative sensi- 
tivene.ss of explosives to detonation and also their fire- 
resisting qualities. Further work will be done to develop 
these tests. When standard tests have been established, 
a number of different classes and grades of explosives 
will be tested by these methods. An investigation has 
also been made of the water-resisting properties of a 
variety of explosives. 
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Silver Jubilee Meeting, 

Ameriean Ceramic Society 

Editorial Stafi- Kkcort 


Gathered at the Birthplace of 
the Society to Celebrate Its First 
Quarter Century of Constructive 
Service and to Honor the Foun¬ 
ders and Charter Members, Over 
Five Hundred Ceramic Technol¬ 
ogists Divide Their Tjme Among 
Technical Discussions, Social 
Diversions and Plant Visits 


B efore the twelfth annual convention of the 
National Brick ManufacTurers' Association, held 
in Pittsburgh Feb. 16 to 18, 181)8, Elmer E, Gor¬ 
ton pre.sented an excellent technical paper on the sub¬ 
ject of terra cotta glazes. This constituted a decided 
innovation in the programs *of this association, and 
while the novel method of presentation aroused tem¬ 
porary interest, it was evident that only a very few of 
those present could understand or even appreciate tech¬ 
nical discus.sion.s. Realization of this fact led to a con- 
aideration of the possibility of forming a small .society 
of ceramic technologi.sta which should form a section 
of the N.B.M.A. or he independent, as deemed host. 
Action wa.s taken on Feh. 18, 1898, in the iiarlors of the 
Monongahela House during a meeting .attended hy 
Elmer E. Gorton, Samuel Geij.sheck. Edward Orton, Jr., 
A. V. Hleininger. W. I). Richardson, Ellis I/ivejoy, Wil¬ 
liam 1). Gates, Garl Giessen and Gustav J. Hotl. Mr. 
Orton was asked to act as provisional secretary and a 
list of persons who should 1 m‘ invited to join in the 
formation of the proposed society was agreed upon. 
As a result, twenty signified their willingness to attend 
the first meeting, Feh. 6, 1899, and thus became charter 
members. With the exception of Mr. IIoll, those men¬ 
tioned above were included and in addition the follow¬ 
ing; Gharles F. Binns, Stanley G. Burt, ,1. Parker B. 
Fiske, Karl Langenbeck, Erne.st Mayer (now decea.sed), 
Herman ('. Mueller, James Pass mow deceased), 
II. Ries, Edward G. Stover, Francis W. Walker, Herbert 
A. Wheeler, W. H. Zimmer. 

For the dual purpose of observing the twenty-fifth 
anniver.sary of the American Ceramic Society and of 
honoring those charter members, over five hundred of 
the present* memher.ship of nearly nineteen hundred 
gathered at the William Penn and Fort Pitt Hotels, 
Pittsburgh, during the week ol Feh. 12. In order to 
relieve the technical programs of reviews covering the 
twenty-five years, the.se were made the theme of the 
January Journal of the Amcrirnii L'cniniic Society —a 
volume of S.fiO pages to which the reader is referred for 
progress reports on all phases of ceramic technology, 
education and research during the past 2.') years. Dur¬ 
ing the general session and the .social functions, how¬ 
ever, opportunity wa.s afforded to make the newer 
memlx'rs acquainted with tho.se who conceived and 
organized the society. 

Industry Viewed From Many Angles 
AT General Session 

Opening the general sessions Monday, Feb. 12, Presi¬ 
dent Frank H. Riddle touched upon many pha.ses of the 
developments during the past year which indicate that 
the society is progressing most satisfactorily along the 
lines of increased service. -J^he year 1922 was in many 
ways experimental, all activities with the exception of 


adverti.sing were centralized in Columbus with a full¬ 
time general secretary who also served as editor, the 
journal was enlarged and in addition a bulletin con¬ 
taining items of wide intere.st but of less permanent 
value than the technical papers was started, at first 
separate hut later a section of the journal. Although 
the expense of these extensive improvements was not 
fully covered hy the income, it wa.s felt that conditions 
were highly satisfactory, for there was a substantial 
increase in memlrership and in advertising revenue, the 
latter in spite of the fact that some of the trade papers 
in the field showed a decline for the year. 

Turning to the future. President Riddle called atten¬ 
tion to the possildlity of bringing the mechanical equip¬ 
ment more in line with the developments in other indus¬ 
tries. The publication of a ceramic handbook was urged 
both us a tool for workers in the industry and as a 
means of bringing ceramic engineering more fully to 
the attention of the technical world. Along educational 
lines, emphasis w'as placed on two classes of men 
needed by the industry: young men receiving instruc¬ 
tion in trade schools while serving their apprentice¬ 
ships, high-grade men for research or eventual plant 
executives. As long as plant foremen and executives 
are not interested in ceramic, engineering, true prog¬ 
ress will he impeded. 

Several special reports were adopted in addition to 
the customary ones which were preprinted and pas.sed 
without reading. Among the former were: approval 
of the National Research Council’s plan to raise $200,- 
000 over a period of 3 years for the compilation of data 
on numerical constants; student membership rate of 
$4.80; granting of charter to Rutgers College Ceramic 
Club and Student Chapter; budget of $40,000 for 1923, 
which w’ill require 400 new personal members, 100 cor¬ 
porations and 11 additional pages of advertising. 

Talks by Prominent Men 

Among the prominent speakers at the opening session 
was VV. L. Clause, chairman of the board, Pittsburgh 
Plate Glass Co., who outlined in a comprehensive way 
the probable effect upon American industry of certain 
European and domestic economic problems, such as the 
inflation of the mark, reparation, the allied debts, the 
inadequacy of our transportation system and the labor 
situation. His general conclusion was that it is possi¬ 
ble for this country to enjoy a large measure of pros¬ 
perity regardless of European developments and that 
the domestic problems are far more important. 

B. E. Salisbury, president, Onondaga Pottery Co., 
emphasized a number of important points in consider¬ 
ing research from the point of view of the manufactur¬ 
ing executive. In his estimation a research worker 
should be a real man first and a scientist second, for 
without the ability to get along with and really co¬ 
operate with plant men, he can never rise above routine. 
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An earneHt appeal for the development of the Ameri- 
eiin decorated chinaware industry along more artistic 
lines was made by Prof. Charles F. Binns. Maas pro¬ 
duction of open stock patterns is convenient for manu¬ 
facturer and consumer, but tends to stereotype methods 
by stressing quantity rather than quality. At lea.st the 
decorating department .should be supervised by a trained 
designer. It might also be po.ssible to start a .small 
ill partment for fine ware which would probably not 1)C 
|,iofitable at first, but which would go far toward thi' 
establishment of a reputation similar to that enjoyed by 
foreign manufacturers. 

Speaking from the full experience of a life of service, 
Edward Orton, Jr., laid down .some fundamental char¬ 
acteristics of engineering education. Briefly, he holds 
that character development should be the aim of educa¬ 
tion and that engineering 
training, being founded on 
scientific truths and quan¬ 
titative thinking, fits a 
man not only for his pro¬ 
fession but for general 
service to the community 
as well. He urged every 
young engineer to interest 
him.self in some phase of 
public activity. 

Brief talks by Dean M. 

E. Cooley, University of 
Michigan, on the work of 
the Federated American 
Engineering Societies, by 
Dr. H. Foster Bain on the 
ceramic inve.stigations of 
the Bureau of Mines, by 
Dr. E. W. Washburn on 
plans for obtaining ceramic 
data for the International 
Critical Tables and by A. 

L. Scott on the research 
work of the American 
Hotels Association com¬ 
pleted the regular program. 

An unexpected feature 
was a talk by Dr. Walter 
Eosenhain, superintendent, 
metallurgical department, 

National Physical Labo¬ 
ratory, Teddington, Eng¬ 
land, who was in Pittsburgh to deliver a series of lectures 
at Carnegie Institute of Technology and kindly consented 
to outline some of the work conducted during and since 
the war along ceramic lines. A number of interesting 
developments were brought out such as the preparation 
of a gastight muffle for use in melting carbon-free 
ferrous alloys by having a body which would just sinter 
at the temperature required. A thermocouple protec¬ 
tion tube having a high-alumina body has been developed 
which can be welded in an oxy-acetylene flame when 
cracks arise. An unusual phenomenon is that this body 
will crack if heated slowly, but may be plunged quickly 
into the oxy-acetylene flame without damage. 

Charter Members Honored at Social Functions 

At the banquet Monday evening following a program 
which included an address of welcome. by Prof. 
Alexander .Silveiinaii, chairman, Pittsburgh District 
Section, response by President Biddle and brief talks 


by Dr. Eosenhain, Dean Eeavis of the University of 
Pittsburgh and Karl Langenbeck, the charter members 
present were formally introduced and in their presence 
Colonel Orton administered the oath of office to those 
elected for the year 1923-1924; A. F. Greaves-Walker, 
pre.sident; E. D. Landrum, vice-president; Eoss C. 
Purdy, secretary; Ealph K. Hur.sh, treasurer; E. E. 
Danielson, trustee, In concluding the ceremonies. 
Toastmaster L. PI. Barringer presented Colonel Orton 
with a handsomely bound book containing letters from 
about fifty former pupils expres.sing appreciation of 
what his inspiration and guidance had meant to them. 

Tue.sday evening a smokerette was held in the ball¬ 
room of the William Penn. Dancing followed entertain¬ 
ment, which varied from ''community” singing to the 
reading of a very serious paper on the “Plasticity of 
Clay” by Dr. B. Eouhland, 
a German scientist sched¬ 
uled to appear before the 
Terra Cotta Division on 
Wednesday, but granted 
permission by Dr. Tillotson 
to speak on this occasion. 
Serious and forcible objec¬ 
tion to some of the pro¬ 
fessor’s statements soon de¬ 
veloped and a lively scrap 
seemed imminent until it 
was explained that the 
“professor” was only one 
of the entertainers. 

Throughout the week the 
products of nearly fifty or¬ 
ganizations representing 
each industrial division 
were on exhibition at the 
F'ort Pitt Hotel. 

Mention .should here be 
made of the several local 
committees without whose 
efforts thi.s meeting would 
not have been possible. 
The.se, with their respec¬ 
tive chairmen, are as fol¬ 
lows: Executive, A. F. 

G reaves-Walker; transpor¬ 
tation, C. C. Phillips; 
hotels, A.n.Chandler; pub¬ 
licity, A.W.Kimes; service, 
H. G. Schurecht; smokerette, E. M. Howe; banquet, 
Alexander Silverman; reception and trips, J. Spotts 
.McDowell; finance. H. L. Dixon; entertainment of 
ladies, Mr.s. A. F. Greave.s-Walker. 

It has been decided to hold the 1923 summer meeting 
in connection with a boat trip between Chicago and 
Detroit. Atlantic City was chosen for the next winter 
meeting, while a trip to the Pacific coast is contemplated 
for the summer of 1924. 

Plant Visits 

Probably no convention held in Pittsburgh has had 
the opportunity of inspecting more manufacturing 
establishments. A choice was offered of four trips on 
Thursday and three on Friday covering a total of 
twenty-four industrial plants ranging from chinaware, 
through glass, refractories, insulators and enameled 
ware, to byproduct coke ovens, zinc works and the 
largest tube mill in the world. All the trips were well 
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attended. For the courtesiee extended the members 
express their hearty appreciation to the management of 
the several plants and to those who looked after the 
arrangements. 

Divisional Meetings 

Because of inherent diversities of iniere.si, the s(x;iely 
is grouped into industrial divisjon.s. At present there 
are seven, as follows, the numbers given being the mem¬ 
bers who regislered in the respectivi- divisions for this 
meeting; Art, 2t!; Enamel, G5; (ilass, 4i); Heavy Clay 
Products, 65; Refractories, 7.'i; 'I’erra Cotta, 26; White 
Wares, 81. Although each division presented an impor¬ 
tant technical program on Tuesday and Wednesday at 
the F’ort Pitt Hotel, space limitations preclude a full 
report of all and emphasis will be placed on refrac¬ 
tories, glass and enamel. 

Rel’ruclories l)ivisioii 

Hefractory Raw Material.^ 

In the absence of G. H. Ashley, State Geologi.st, the 
Hint clay situation in Pennsylvania was discussed by 
his assistant, Mr, Stone. From all indications there are 
suHicient (piantities of soft clay, flint clay and ganister 
available to supply the requirements of the refractory 
manufacturers for many years to come. 

K. T. Stull was inclined to disagree with the previous 
s|)eaker regarding the adequacy of supply of high-grade 
fireclays. He presented the results of experiments in 
the preparation of refractories from some of the kaolins 
and bauxitic clays found along the coastal plaiiLS of 
Georgia. Test lots of the.se brick have been installed 
in various types of furnaces and have given uniformly 
successful service, excelling fireclay and even silica in 
certain cases. 

Properties of Refractories ('onsidereii From 
Many Angles 

Progress in the difiicult problem of establishing speci¬ 
fications for refractories for coal-fired boiler use was 
reported by R. F. Geller. Through the co-operation of 
Stone & Webster, specimens of forty-two different fire¬ 
brick were obtained from power plants located in vari¬ 
ous parts of the country. These were subjected to a 
large number of teats and the results plotted in order 
to determine tho.se properties which it would seem desir¬ 
able to specify. 

In studying the action of slags upon diaspore, fireclay, 
silica, magnesite and chrome brick, K. M. Howe, S. M. 
Phelps and R. F. Ferguson ground the refractories 
through 80 mesh, added varying amounts of five typical 
slags (such as blast-furnace, acid open-hearth, basic 
open-hearth, etc.) and determined the fusion point of 
the mixtures. When plotted, the result.s give a compre¬ 
hensive idea of slag action Which agrees with practical 
observations. 

A somewhat similar study involving the effect of 
alkalis and alkaline earths upon the fusion points of 
refractory bodies varying in both directions from 
kaolinite, Al,0,,.2Si0,, was made by Prof. A. S. Watts. 
In high-alumina bodies such as Al,0..1 <SiO,, the alkalis 
were found to be more active fluxes than the alkaline 
earths, while with bodies containing more silica than 
kaolinite the reverse was true. 

Professor Watts and R. M. King also reported their 
work toward the development of a laboratory apparatus 


for the determination of heat transfer valves which will 
combine commercial accuracy with ease of manipulation. 

Silica Cement 

Valuable data on silica cement were given by E. N. 
McGee, This cement is made by grinding silica bats 
and adding just enough plastic clay to give workability. 
In some cases ganister is .substituted in part for the 
bats so that the percentage composition might be; Bats, 
50; ganister, 25; plastic clay, 25. The bonding prop¬ 
erties are .slight even when hot, although a fairly good 
bond may be obtained by heating and cooling under 
pressure. Recently it has been found that the addition 
of molasses to the water will result in a much stronger 
bond without detriment to the refractoriness. Indeed, 
a mixture of ground silica or bats and molasses will 
adhere so firmly to brick that it may be u.sed for 
patching. 

Consumers’ Prodlems 

Requirements which would have to be met by the 
ideal refractory for stokers were treated in some detail 
by G. I. Routon. Present operation at 3,000 deg. F. 
impo.ses severe temperature conditions in addition to 
the slagging troubles encountered with many types of 
coal. The question of refractory requirements for sus¬ 
pended boiler arches was briefly outlined by ,1. E. 
Harlow. 

Speaking on refractory problems in the oil-refining 
industry, Alan G. Wikoff stated that the shell type stills 
used so extensively for handling crude, coking and 
cracking do not impose very severe conditions on the 
refractory linings of the setting,s. With .stills of the 
tube type such as one used for topping and in some 
cracking processes, requirements become more .severe, 
particularly in the lattei’ case, where firebox tempera¬ 
tures in the neighborhood of 2,600 to 2,800 deg. F. are 
encountered. 

Burning oe REFRAfToRiEs 

Some of the factors which have apparently operated to 
prevent the successful application of jiroducer gas in 
firing clay w'are.s such as refractories which require high 
temperature.s were outlined by W. 1). Richardson. In 
his opinion the continuous regenerative compartment 
kiln offers great possibilities along this line. 

It is not always possible to scrap less efficient kilns 
in favor of more efficient ones on account of the expense 
involved. In such cases, however, it is possible to 
increase the efficiency of the old installation by observ¬ 
ing certain precautions and also by exerting a more 
careful control over labor co.sts. The effects of putting 
kiln firemen on a bonus system were set forth by L. C. 
Hewitt. Standard rates were developed from time 
.studies and the average efficiency (allowing 50 per cent 
for fatigue) was found to be 67.5 per cent. This was 
made the base and a bonus was paid above this, 16 per 
cent for 100 per cent efficiency, 30 per cent for 120 per 
cent efficiency, etc. 

J. H. Krusen’s paper on the insulation of periodic 
kilns was read by E. E. Ayars. An average fuel saving 
of about 16 per cent is indicated when kilns are insulated 
with a material such as Sil-O-Cel. 

Problems in burning silica brick were considered by 
Dr. F. A. Harvey, with particular reference to attempts 
to determine the most efficient heating and cooling 
schedules for round down-draft periodic kilns. Base 
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metal couples were used up to 1,800 deg. F., when these 
were removed and further observations made by an 
optical pyrometer sighted on a brick set in the center of 
the kiln. Defining a properly burned silica brick as one 
having a residual expansion of from 0.4 to 1.4 per cent, 
many interesting observations were noted. For one 
thing, the quality of the coal was found to be most 
important. With 13,500 B.t.u. coal it was found impo.s- 
sible to burn the brick properly, 14,000 B.t.u. coal 
required 11 days’ burn, while 14,500 B.t.u. coal cut the 
time to 8 or 8i days, ’fhe average time is 10 days to 
burn, 7 days to cool, but the harder the burn the more 
careful mu.st be the cooling. Although the maximum 
rate of heating and cooling has not been determined, the 
time of soaking or holding at maximum temperature has 
been pretty well determined. If the maximum tem¬ 
perature is 2,400 deg, F., 

72 hours is required, while 
if 2,600 can be obtained, 24 
hours will give a coke-oven 
burn—that is, 0.4 per cent 
residual expansion. 

Colloquium on Metal¬ 
lurgical Requirements 
Wednesday afternoon 
was devoted to an impor¬ 
tant colloquium on metal¬ 
lurgical requirements of 
refractories, led by Dr. D. 

A. Lyon, Bureau of Mines. 

Abstracts of the papers 
presented will be published 
in a sub.sequenl issue. 

Division Officers 
For the coming year, 

I he officers of the Refracto¬ 
ries Division will be: E. E. 

Ayars, American Refrac¬ 
tories Co., .Joliet, III., 
chairman; Dr. F. A. Har¬ 
vey, United States Refrac¬ 
tories Corp., Mount Union, 

Pa., vice-chairman: R. F. 

Ferguson, Mellon Institute, 
secretary. 

Glass Division 

Aside from the technical 
papers, some of which are 
abstracted below, the Glass Division entered into several 
instructive discussions on such practical subjects as the 
question of glass tank water coolers and the sulphuring 
of glasses. 

New Data on Physical and Chemical Properties 

Resistance of soda-lime glass to water was determined 
by L. A. Palmer, of the Glass Container As.sociation, 
by filling bottles with water and immersing them for 
6 hours in a solution maintained above the normal boil¬ 
ing point of water. The water inside the bottles was 
then titrated for alkali as a measure of the action of 
water upon the glass. It was found that the results 
fell into three groups, one of which was quite evidently 
unsuitable for container use. 

Under the title “Skiagraphic Study of Fabricated 
Glass Articles,” C. D. Spencer and A. E. Badger reported 
the results of an investigation in which it was shown 


that by proper control of the physical structure of the 
glass at the line of contact it is possible to join success¬ 
fully g.asses of varying coefficients of expansion. A. 
great deal of the breakage occurring in fabricated arti¬ 
cles is due to improper physical structure at the joint. 

Petrographic studies of the different forms of silica 
and of corundum crystals were shown by Herbert E. 
Insley to be of importance in determining the origin, 
and cause of stones in glass. 

Mechanical teats on window and rolled sheet glass by 
Arthur E. Williams brought out some instructive data 
on the tensile strength. The product of different fac¬ 
tories was found to vary widely, even as high as 50 per 
cent. Tensile strength of window glass was found to 
range from 10,000 down to 6,000 lb. per sq.in., thinner 
pieces testing stronger than thicker ones. Under these 
tests, non-shatterable glass, 
and wire gla.ss were not 
rtiund to be any stronger 
than ordinary glass, while 
polished plate tested weaker 
than the drawn. 

Further work on tensile 
strength was reported by 
Ur. J. T. Littleton, who en¬ 
deavored to eliminate the 
sui’face effects which have 
influenced previous deter¬ 
minations and found that 
the sfi'englh thus obtained 
is considerably higher than 
hitherto recognized. 

Rapid routine determina¬ 
tions of refractive index are 
made possible by a method 
devised by H. P. Gage and' 
Dr. J. C. Hostetler. Glass 
in the form of a rod is im¬ 
mersed successively in a 
series of liquids of known 
index of refraction until the 
deflection of an external 
straight object observed 
through the rod shifts from 
left to right or vice versa. 
The true index of the glass 
then lies between these two- 
values and by adjusting the 
temperature of the liquid 
until there is no deflection it 
is possible to calculate the refractive index quite 
accurately, provided, of course, that the temperature co¬ 
efficient for the liquid is known. 

Viscosities of soda-lime-silica glas.ses between 800 and 
1,500 deg. C. were determined by Dr. E. W. Washburn 
and G. R. Shelton in a specially designed torsion type 
machine calibrated by means of glucose-dextrose mix¬ 
tures rather than the customary castor oil, because the- 
former are sticky and thus behave more like glass than 
the latter, which is oily. Calibration curves were found 
to be not the same for all the different viscosities and it 
was necessary to correct for this. 

Surface tension measurements on these glasses were 
made by the same authors, using a platinum cylinder 
attached to a Joly balance, figures in the neighborhood 
of 200 dyne-cm. being olbtained. The surface tension 
was found to increase with decreasing temperature, but 
the temperature coefficient is very small. 
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Gas producers, application of producer gas and the 
use of recuperators in connection with closed pot fur¬ 
naces were considered by W. R. Chapman, while A. E. 
Blake presented additional material on producer gas and 
gaseous fuels which will form a chapter in Professor 
Silverman’s forthcoming book on the American glass 
industry. 

Two types of furnace for melting glass in the lab¬ 
oratory were discussed by A. E. Badger and S. C. 
Spencer. One utilized a stranded tungsten wire wound 
on an alundum core and operated in an atmosphere of 
purified nitrogen, while the other was of the spiral 
carbon resistor type. 

That it is possible to substitute oil for producer gas 
in a tank furnace operating in New England was 
demonstrated by F. S. Thompson. It was found that 
the tank temperature could be maintained within 
narrow limits and that the jontrol necessary on a West- 
lake machine could easily be obtained. In this instance 
fuel oil at 4}c. per gal. was substituted tor coal at $4.5fi 
per ton. 

Glass Wool Used for Heat Insolation in Europe 

Of the many substitutes developed in the Central 
Empires under the stress of war-time necessity, one 
of the few which has survived is glass wool for heat 
insulation. Arthur U. Sabor.sky outlined the method 
of preparation, which consists in winding a number of 
parallel threads continuously on a revolving drum, and 
gave some heat transfer values which indicate that the 
material is more efficient than mineral wool or 85 per 
cent magnesia. On account of its fibrous nature it can 
be formed into pads which permit convenient applica¬ 
tion. It will also stand higher temperatures than some 
of the other materials. 

Recent observations of the European glass industry 
lead H. W. He.ss to the conclusion that there will 
eventually be little difference between European and 
American conditions, becau.se of the increasing use of 
American machinery abroad. 

Glass Ibvi.sion officers for the ensuing year were 
elected as follows: A, R. Payne, chairman; J. H. 
Forsyth, vice-chairman; A. E. William.s, .secretarj’. 

Enamel Division 

Preliminary report on warpage of sheet iron and 
steel in the enameling process was made by R. K. 
Danielson, who presented his results according to a 
sy.stem which gives a quantitative measure of the 
warpage, thus doing away with such general de.scrip- 
tive phra.ses as “slightly warped,” “liadly warped,” etc. 
Mr. Danielson also reported that the work on cast u'on 
was still in progress, but that it was hoped to complete 
this daring the coming year. 

A committee was appointed to survey by question¬ 
naire all types of enamel furnaces. It is expected that 
this survey will bring together data which will prove 
valuable and helpful to the entire industry. 

With the exception of resistance to acids, very' little 
has been reported on the relation between enamel com¬ 
position and properties. R. R. Danielson and B. T. 
Sweely undertook a study of the relation between such 
properties as expansivity, .strength and acid resi.stance 
as well as the effect of relative fit of ground and cover 
coats on resistance to impact and thermal shock. Four¬ 
teen ground coats and white Cover enamels were ap¬ 
plied to about 600 8-in. dinner plates. The enameled 
ware was tested for .«wistance to impact, thermal 


shock and acetic acid. Expansivity and compressive 
strengths of the enamels were determined before ap¬ 
plying to the steel. The conclusions were as follows; 

Replacement of B,0, by Na.,0 in enamel increases the 
coefficient of expansion and fishscaling diminishes at 
the .same time. 

Compressive strength of ground coats is decreased by 
replacing B,0, with Na,0, although the reverse is true 
in the ca.se of cover enamels. 

Impact on parts of ware not free to deflect, such as 
curved corners at bottom, gives a measure of the 
strength or toughness of the enamel as applied on the 
steel. Resistance of enamel on corners to impact is 
apparently a function of the inherent strength of the 
enamel rather than of its fit on the ware. 

For greatest resistance to thermal shock, ware should 
be coated with a ground coat having a coefficient of 
expansion equal to or preferably greater than that of 
the cover enamel. 

Acid resistance, while dependent upon composition, is 
not affected in the same way for all enamels. For the 
cover enamels studied, resistance to acids was, found 
to decrease as B.^, was replaced by Na,0. 

Further information on acid resistance was given by 
E. P. Poste in the fifth part of an extended series of 
studies on the relative action of acids on enamels. 

Tin Oxide Substitutes 

Zirconium oxide and sodium antimonate were found 
by R. R. Danielson and M. K. Frehafer to be apparently 
the best substitutes for tin oxide, ranking very close to 
it. Zirconium silicate came next, although here the 
purity is a very important factor. Opacity does not 
always increa.se with an increase in the amount of 
opacifier used and the proper calcination of the opaci- 
fiers is of importance. 

Visual estimation is not an accurate method for de¬ 
termining the opacity of enamels, although it may be 
suitable for classifying enamels for .stove work and 
table tops. For accurate determination of reflecting 
value, the method of the Colorimetry Section, Bureau 
of Standards, should be u.sed. 

W. F. Wenning also presented some interesting data 
on the use of zirconiu in enamels. 

Bentonite, a highly colloidal clay, has a much greater 
suspending power than ordinary enamel clays, the ratio 
being about 5 to 1 in favor of bentonite. Its u.se, as 
pointed out by M. E. Man.son, makes possible a decided 
reduction in the amount of raw material to be added to 
the frit. Some possible disadvantages were also con¬ 
sidered. 

Problems in the design and operation of a sandblast¬ 
ing room were discussed by F. G. Jaeger. Downward 
draft of 0,000 cu.ft. per minute wa.s found effective in 
keeping the dust from rising more than 2 ft. above the 
floor, resulting in improved working conditions. Two 
men work together, one loading castings on a truck out¬ 
side the chamber while the other works inside, alternat¬ 
ing positions as the ware is changed. They wear heavy 
rubber gloves and canvas helmets with the seams pro¬ 
tected with rubber sheeting. The abrasive—very hard 
silica sand—is applied by compressed air at 80 lb. gage 
through best quality rubber-lined hose terminating in 
chilled cast-iron nozzles with 8-in. opening!. These 
nozzles last only about an hour under continuous use. 
Defective ware may be freed from enamel very 
economically by placing it behind the new work. 

Further operating results on an intermittent gas- 
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fired enameling furnace previously described were given 
by H. H. Clark. Previous requirement of 1,800 cu.ft. 
of 500 B.t.u. gas per hour firing 600 sq.ft, flat ware 
(690 lb., representing 240 pieces) to a maturing tem¬ 
perature of 1,700 deg. F. has now been reduced to 1,260 
cu.ft. With gas at 60c. this means a fuel cost of G3c. 
per hour, 10c. per 100 .sq.ft., or 9c. per 100 lb. After 
3 years’ operation no repairs have been found necessarc. 

Several installations of electric enameling furnaces 
were described and illu.strated by E. F. Collins. H. E. 
Davis presented data on an enamel smelter design which 
has already been noted in Chem. & Met., Feb. 21. 1923. 
page 364. 

New officers of the Enamel Division are: 11. F. Staley, 
chairman; R. R. Danielson, secretary. 

Synthetic Vanillin Manufacture 

Interesting Information on Properties and Proc¬ 
esses for Preparing This Important 
Synthetic Organic Chemical 

By Burton G. Wood 

('onsuHin^ <’}iL‘nii'<l, Pill.s-ton, I’ii 

V rANlLLlN is one of the most important perfume 
materials. Chemically it is methoxyprotocatechuic 
aldehyde, a substance occuj'ring in the form of white 
needle crystals or plates. The melting point of pure 
vanillin is 82.5 deg. C. and boiling point is 285 deg. C. 
It decomposes when boiled at atmospheric pressure, but 
may be di.stilled under a vacuum of 0.1 in. Even at 
this low vacuum, however, there is considerable resin 
tormed, which increases rapidly as the vacuum is 
lowered. 

The crystalline structui-e of vanillin depends entirely 
on how the hot aqueous solution is cooled. If the solu¬ 
tion is stirred while cooling or, while the first crystals 
are forming, the entire lot can he obtained as plates. If 
the solution is allowed to .stand until the first crystals 
have formed and then is stirred slowly, the crystals will 
be mostly needle .shaped. At times long fibrous 
crystals, generally termed "cotton,” are formed. This 
formation is due to concentration and method of cool¬ 
ing and not to the presence of silicates in the water, 
as has been reported. Needle.ss to say, the crystalline 
structure has nothing to do with the aromatic properties 
of vanillin. 

From Natural Sources 

It has been contended by .some, and with just cause, 
that the aromatic properties of vanillin have been 
greatly overrated. At a rei’ent meeting of the FTavor- 
ing Extract Manufacturers Association several samples 
of vanilla extract were displayed which contained no 
vanillin but simply the rosins from the vanilla bean, 
these samples, it was declared, had even a better odor 
than that of a vanillin solution with which they were 
compared. 

The natural source of vanillin is the vanilla bean, 
from which it is extracted and sold as vanilla extract. 
The growing of vanilla beans is a commercial enter¬ 
prise in some countries, especially in Mexico, in Java, in 
Madagascar and various other semi-tropical colonies of 
France and Great Britain and in Brazil. The bean, 
which is 6 to 8 in. long and 2 to 4 in. thick, is collected 
in the fall, just before it ripens. The final process 
consists of sun drying and finally artificially drying 
the bean until it assumes a dark brown or almost black 
color. Even the vanilla bean which we associate with 


pleasantness through its odor induces a skin disease by 
an oily discharge while curing. Vanilla beans contain 
from 1.75 to 2.26 per cent vanillin, associated with 
resins, vanillic acid and sometimes anisyl alcohol and 
anisic aldehyde. 

Manufacture of Synthetic Vanillin 

Numerous patents have been granted for the manu¬ 
facture of synthetic vanillin. Most of these, however, 
may be said to have only a nuisance value. Many 
depend upon the oxidation of i.soeugcnol to vanillin. In 
general it may be said that even though the hydroxyl 
group is protected any process in which isoeugenol is 
the basic material and bichromate, permanganate, etc., 
are used for its oxidation must necessarily fail unless 
steps ai’e taken also to protect the aldehyde group as 
it is formed. Otherwise it will be oxidized direct to 
the acid. 

The electrolytic oxidation «f the sodium salt of isoeu¬ 
genol,' using a double cell and a coating of load peroxide 
on the anode, has been found to have no practical 
value, since only a trace of vanillin is formed. The 
isoeugenol turns into a brown resinous mass. Other 
difficulties are apparent when it is realized that the 
electrolysis is carried out in :<tiong alkaline solution 
with porous diaphragms. 

The use of ultra-violet rays would appear to be the 
simplest method for the preparation of vanillin from 
isoeugenol. The process consists of passing air 
through isoeugenol in which is immer.scd a light emit¬ 
ting ultra-violet rays. The theory of the operation is 
that the ultra-violet rays convert oxygen in the air 
to ozone and this in turn is responsible for the oxida¬ 
tion. It will be seen at once that the rate of oxidation 
depends upon the penetrating power of the ultra-violet 
rays, and this in turn is dependeni upon the clearness 
of the isoeugenol. The use of distilled isoeugenol. 
which is much more expensive, is therefore necessary. 
Even starting with a very light-colored product, the 
oil darkens in a couple of hours so that the rate of 
oxidation rapidly decreases. Another difficulty in thus 
process arises from the fact that the air must be circu¬ 
lated through the solution at a rate of about 30,000 
cu.ft. per hour, and this cau.ses a considerable loss of 
i.soeugenol by vapor tension. When using 30,000 cu.ft. 
of air per hour on 800 lb. of isoeugenol the loss amounts 
to about 80 lb. in 8 hours. 

Vanillin can also be made by a number of straight 
chemical processes, but most of them have not as yet 
advanced to an economical stage. One process uses 
I rotocatechuic aldehyde, but that is most difficult to 
obtain. Another process uses guaiacol according to 
Reimer’s reaction. Any proces.s using this reaction, 
chloroform, alkali and a phenol to introduce the aldehyde 
group is bound to be expensive on account of the low 
yield of final product. Still another process starts 
with a diketonic acid. This process need not be dis¬ 
cussed excepting to say that this acid is more expensive 
than the final product. 

There are, however, two processes both starting with 
i.soeugenol that de.serve more than passing considera¬ 
tion. One depends on the oxygen exchange between 
isoeugenol and nitrobenzol. The other process depends 
on the oxidation of isoeugenol to vanillin using ozone 
and a protecting agent for the vanillin formed. It is 
the writer’s intention to discuss both of these process 
in subsequent articles on vanillin manufacture. 

M)eutHeht*#« Patenl 92,007. 
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Art and Science of 

Leather Manufacture 


By F. L. Skvmock-.Iones* 


IV 


In Addition to Methods Employ¬ 
ing: Tannin, Hides and Skins 
May Be Converted Into Leather 
by Treatment With Smoke and 
Fat, Alum, Chromium Salts, 
Iron Salts, Formaldehyde, Oil 
and Quinone — Water Supply 
and Waste Disposal Important 
Factors in Tannery Operationt 


H IST0KI(,'AI,LY smoke jiiid fat t,•innate wan prolj- 
ably the first tloveloped h.v iii iniitive man. The 
action of his tent fire .smoke ami of grease on his 
skin clothing and hunting lni|ihies must have been dis¬ 
covered at a very early stage in liis civilization. K”en 
today among primitive people.s .such a tannage is found 
The Eskimo.s work fat and grease into the skin by chew¬ 
ing and masticating it bit by bit, a slow if effective 
process. Such a leather also is tlie so-called rawhide, 
like the South African reims, used for harness and 
other purposes. The hide is cut into one long strip, and 
fat is worked in by twi.sting and untwisting it, keeping 
it taut by suspension from a branch and attaching a 
weight. The method is simple and the product has the 
greatest tensile strength of any leather. In fact, 
broadly, the more processes a hide undergoes in lieing 
turned into leather the less strength it has. 


Tawing or Alum Tannage 


Another old method, still largel,\ used today for such 
purposes as belt laces, aprons, whip lashes, kid gloves, 
fine shoe leather, etc., is known as tawhiig. This is in 
reality an aluminum tannage. In the pure alum tan¬ 
nage the skins are soaked, o- driiinmed in, or sponged 
with a solution of a basic alumimim salt and common 
salt. Alter tannage the skin is dried out, aged, then 
damiied back and staked, either by pulling the skin over 
a blunt knife edge until soft, or liy machine, in which 
a pair of jaws bearing a blunt knife and a rounded sur¬ 
face or roller grip the skin and pass over it. Such 
leather is nol very resistant to water, though increas¬ 
ingly ,so on aging. In tawing proper the skins are 
drummed in a mixture of alum, salt. Hour and egg yolk, 
together with a little olive oil. They are then dried, 
aged hy storing for a month or more to fix the tannage, 
damped back, softened and staked. They are next 
washed, re-egged with yolk and salt, and dyed by brush¬ 
ing on. After drying they are perched - i.e., the skin is 
fixed to a bar and stretched on the tlesli side with a 
moon knife. The flesh is finally fluffed by a rotating 
emery-covered or carborundum wheel. 


Only the gluten, and not the starch, of the flour is 
taken up by the skin. The proteins of the yolk serve 
as fillings, but the oil is the moat important constitu¬ 
ent. The somewhat expensive yolk has been .success¬ 
fully replaced with .sulphonated oils, though this is a 
recent innovation not yet passed into general practice. 

Chrome tanning, though known as far back as 1858 
to Knapp, the pioneer chemist in leather manufacture. 


..f’wv'ls,'; l» Hi., .son of Alfroci Seymour-Jon 
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has really developed only during the last 30 years. It 
ha.s already replaced vegetable tanning in many line.s 
le.g., glazed kid from goatskins), has e.stablished itself 
in others (e.g., belting leather), and is invading even 
sole leather manufacture. 

Chemical Nature of Chrome Liquors 

Chromium exhibits many valences, but it is only its 
trivalent salts which tan. If a liquor containing a nor¬ 
mal chrome salt alone is used, the acid liberated by 
hydrolysis of the .salt .swells the skins unduly, and only 
the surface is tanned, yielding a cracky leather. Con¬ 
sequently basic salts of chromium are used in tanning. 
If too basic, tannage is extremely slow and the result¬ 
ing leal her thin and flat. About the best basicity to u.se 
is a liquor corresponding to a salt of Cr(OH)SO, .stty. 

Whether the liquors are solutions of true basic salts 
or whether they contain hydrous chromic oxide colloid¬ 
ally di.spersed in the solution of the normal salt, or 
whether again they contain chromium in a complex 
anion, is still .somewhat of an open que.stion. Chromic 
.salts ill solution exist in two forms, violet and green, 
the former preponderating in the cold and the latter on 
heating. The difference is more than one of color, and 
is explicable on the Werner theory. Thus chromic 
chloride, CrCl,.6H,0, ionizes differently according to its 
color, as shown below: 

(Cr.fiH.O).Cl.an(l (CiCl,.4H,0).C1.2H,0 
Violet Green 

Furthermore, green .solutions are highly hydrolyzed 
and have a hydrogen-ion concentration about ten times 
(hat of violet solutions of corresponding strength. 
Solutions of chromic salts at ordinary temperatures are 
equilibrium mixtures of these two forms. While the 
change from violet to green on heating is rapid, the 
reverse change is slow. There appears to be very little 
difference in the tanning properties of green and violet 
solutions, but the swelling effect of the free hydrogen- 
ion in the green has to be taken into account. 

Many tanners prefer (o buy their chrome liquors in 
concentrated form direct from the manufacturer, who 
trequently obtains it as a dyeworks byproduct. In 
making it direct, potaiih alum or chromic sulphate, to¬ 
gether with the necessary amount of soda, is often 
used, but more frequently sodium (or potassium) 
bichromate is reduced in acid solution. Passing sulphur 
dioxide through plain bichromate solution provides an 
excellent liquor. Glucose is frequently used, but care 
has to be taken in the reduction, as there is a possi¬ 
bility of the formation of hydroxy organic acids, 
which, with their salts, not only prevent the fixation of 
chromium by the hide, but can also be used to strip 
(remove chromium from) chrome leather. Very many 
other substances have been suggested and are used in 
reducing—e.g., bisulphites, thiosulphate, sawdust, spent 
tan, etc. 



February 28, 1923 


CHEMICAL AND METALLUEGICAL ENGINEERING 


401 


However the chrome liquor be prepared, it will usually 
contain some neutral salt, either added to it or formed 
during its preparation or from the salt used in pickling 
the skins. This materially alters the properties of the 
liquor. It .slows up the tannage, affects the hydrogen- 
ion concentration and hence the swelling power, and also 
render.s it possible to make the liquor more basic before 
the chromium begins to precipitate out. Hence in order 
to evaluate a ba.sic chrome liquor, it is necessary to 
know its chromium content, basicity (amount of acid 
combined with one equivalent of chromium), aridity 
(hydrogen-ion concentration) and its neutral salt con¬ 
tent. It is useful to test from lime to time the amount 
of alkali necessary to bring about incipient precipita¬ 
tion. By adding just Ic.ss than this amount to the 
li(|Uor, it is po.ssible to continue tanning, and even to 
finish tanning in liquors almost exhausted of chromium. 

The mechanism of neutral salt action, despite much 
research work, is not yet thoroughly understood. Much 
light has been thrown upon it, but the very complicated 
nature of the chemistry of chromium compounds has so 
far prevented a clear cut solution. Hydration alone can 
only be a subsidiary cause, since sucrose, in concentra- 
I ions up to liM, does not affect the tanning. Probably 
some compound formation comes into play. 

One-Bath and Two-Bath Processes 

The actual operation of one-bath chrome tanning is 
simple. The goods start off in a weak liquor, which is 
gradually strengthened as tannage proceeds. Tannage 
may be in drums or paddles or by suspension, the last 
being of course much slower, though favored tor heavy 
hides for sole leather. When tanned, the skins are blue 
throughout, and are washed. One common criterion of 
tannage is that a piece of akin, placed in boiling water, 
should not shrink in size; this is known as the boiling 
test. After washing, the .skins are neutralized, to re¬ 
move nearly all free acid and to fix the chromium on 
the fiber in a more basic form. Weak alkalis are used 
for this, so that not only the surface but also the inte¬ 
rior of the skin is properly neutralized. Borax and 
whiting are highly suitable. This is usually carried out 
in a drum. 

After neutralization, light stock is set out on the 
(able with a blunt knife to remove surplus moisture, 
then fat-liquored by drumming in an oil-water emulsion 
(usually emulsified with a little soap). Unless sulpho- 
nated oils are used, neutralization must be sufficiently 
thorough to remove excess acid which would otherwise 
break the emulsion. The fat-liquoring lubricates the 
fibers, renders the leather supple and pliable and in¬ 
creases its tensile .strength. Leather which will crack on 
bending before fat-liquoring may be bent and at' etched 
at will after, without any cracking of the grain. D.ve- 
ing may precede or follow the fat-liquoring. 

Heavy stock for belting or .sole leather is stuffed in 
very much the same way as for vegetable leather, except 
that higher temperatures may be used with safety. As 
chrome leather is by nature of the tannage “empty,” 
.stuffing is usually heavy, not only to add weight but also 
lo render the leather thoroughly waterproof. Hydraulic 
leather (for pumps, washers, etc.) can be dipped when 
thoroughly dry into molten waxes and then baked in 
the oven to distribute and fix the grease. 

Apart from the one-bath process, in which the skins 
are tanned in a basic chrome solution direct, the “two- 
bath" process is applied to certain classes of goods, par- 
1 icularly glazed kid. In this, reduction of the chromium 


from hexa- to tri-valent is brought about on the fiber 
itself. The .skins are first treated in a bath of bichro¬ 
mate and hydrochloric arid, then in one of sodium thio- 
.sulphate (“hypo”) and hydrochloric aCid. This con¬ 
verts them into leather. The outstanding difference be¬ 
tween the two methods is that in the two-bath process 
considerable quantities of sulphur are deposited in the 
.skin. The sulphur softens the leather, acts a.s a filler 
and combines to some extent with the oils used in fat- 
liquoring. Straight sulphur tannage is possible, so that 
there is here pi'oliably some tanning action from the 
sulphur also. 

Although the second (acid-hypo) bath to a large ex¬ 
tent neutralizes the leather, it is usual to complete neu¬ 
tralization by drumming with borax, etc., prior to fat- 
li<luoring and dyeing. 

Finishing Chrome Leather 

• 

Finishing is complicated, and varies .according to the 
cla.ss of leather desired. After fat-liquoring and dyeing, 
the .skins are .summed (half dried), staked, “grained” 
(by rolling the skin over itself, to rai.se the grain pat¬ 
tern) or not, as required, dried out, the grain surface 
.seasoned with an albumen-milk or gum season, and 
glazed by m.achine. The glazing machine comprises a 
glass or agate cylinder on an arm which pres.ses the 
leather against the bed as the ai'm moves from the work¬ 
man, lifting on the return stroke. Frequently artificial 
grains are embossed on, either with a plate or roller, 
and extremely clever imitations of the real article are 
so produced. 

Heavy leather chrome tanned receives very little fin¬ 
ishing', it being usually sufficient to see that it is of even 
color and good appearance. Any excess grease is 
slicked off. 

Iron Tannage 

Iron tannage has been attempted many times during 
the last 70 years, and Knapp preferred it to chrome. 
So far it has met with very little success. Owing to 
the ease with which ferric iron pa.s.ses to the ferrous 
state and vice versa the destructive, action of the oxy¬ 
gen on the skin is appreciable. Iron-tanned leathers 
in general are apt to crack on the grain and do not last 
well. So far the only place where iron tanning has been 
practiced on a large scale would appear to be Germany. 
The great shortage of vegetable tanning materials and 
chromium compounds in the central empires during the 
war years brought about much p ogress in iron tanning. 
Rut even here it was generally carried out as a combi¬ 
nation tann.age, in conjunction with chrome, formalde¬ 
hyde or vegetable. The general principles of iron tan¬ 
nage follow those of chrome, with the necessary modi¬ 
fications due to its chemical nature. One difficulty with 
iron-tanned leather is that if tannin is to be employed 
as a mordant in dyeing, naturally only blacks can 
be used. 

Many other metallic salts have been suggested for 
tanning. Most of them tan, but are not likely to be 
used on a commercial scale. They are principally those 
of the heavy metals; in particular may be mentioned 
manganese, cerium and nickel. 

Use of Formaldehyde 

Formaldehyde is a very efficient tanning agent, and, 
unlike most tanning materials, is usually used in faintly 
alkaline solution (around j>h 8). It ppoduces a nice, 
white leather, but unless all encess aldehyde is removed, 
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the fiber jrradualiy becomes brittle .-md tender. Excess 
alkali will cause the leather to rot on keepiny, while 
excess acidity prevents complete tannage. 

Chamois 

Wash leather or chamoi.s leather i.s made almost en¬ 
tirely from the flesh splits (lining.s) from .sheep,skims. 
The lightly drenched skins are kneaded in a fulling mill 
with sawdust until semi-dry. They are then sprinkled 
with fish oil, stocked nr kneaded again, and the proces.s 
is continued, with occasional pause.s to permit the goods 
to cool, until the limy .smell of the skims is replaced by 
a more pungent, aldehydic odor, and the ,skins are thor¬ 
oughly saturated with oil, Tluo are tlien boxed up, 
where, owing to the rapid oxida tion of the umsaturated 
oils, they heat. They are taken out and cooled from 
lime to time, and the process eontiinied until they no 
longer heat and are yellow throughout, the .skims then 
tieing thoroughly leathered. Much pungent acrolein 
vapor is evolved during oxidation. The surplus oil is 
pre.ssed out from the skins (yielding inoellon or degrasi 
and further extracted with alkali, whence it is recoverial 
t».V neutralization f,yielding snd-oil). Itegras and sod- 
oil are used for stu/ting other type.s of leather. Some¬ 
times the goods are hung up in warm .stoves during 
oxidation. 

Various kinds of fish oil are used, chiefly cod, to¬ 
gether with seal, whale, etc. The skins are sui)se(|uently 
bleached, either by exposing while damp to the sun, or 
with permanganate or acidified sodium peroxide. 

While the acrylic aldehyde formed by dehydration of 
the glycerin may play some [lart in giving the skins an 
aldehyde tannage, all the oils u.sed must contain some 
free fatt.v acid. It is possible to tan skins completely 
with unsaturated latty acids, containing more than two 
double bonds and entirely free from glycerin. Con¬ 
sequently a complete explanation of the mechanism of 
the tannage is still lacking. 

Another fat tannage, intermediate between ebarnois- 
ing ami rawliide manufacture, is used to produce 
“Crown” and "Helvetia" leather. In this a paste of .soft 
fats (hor.se grease, tallow I and flour is worked into the 
.'•’kin. Occasionally oils and fish oils are al.so used 

Quinone Tannagk 

One tannage, interesting theoretieall,\’, was investi¬ 
gated by Mennier. I'elt placed in dilule (ininone solu¬ 
tion becomes rose-colored, violet, and finally brown, 
being completely "leathered.' Hydroquinone is present 
in the final liquor, showing that the pelt had eombined 
not only with quinone but al.so with o.xygen. Tannage 
in hydroquinone solutions is also po.ssible in presi'iice 
of air, but is much slower. Similar “oxidation” tan¬ 
nages can lie carried out with phenol and phenol deriva¬ 
tives (pyrogallol, gallic acid) in presence of air and 
preferably in weakly alkaline solution. Further, chlo¬ 
rine, bromine and iodine, especially the bromine, pro¬ 
duce very satisfactorily tanned leather. The oxidation 
theory of tannage is largely based on these facta. Apart 
f’ om some use of quinone in France, the main practical 
application lies in the boiling of exhausted tan liquors, 
whereby part of the non-tans are converted into sub¬ 
stances capable of tanning, probably by oxidation. 

Some combination tannages, using both mineral and 
vegetable tannage, are employed for .special leathers. 
“Dongola" leather, a combination of alum tawing and 
gambler tannage, was originally produced as an imita¬ 
tion glazed kid. .Semi^.rome leather is also largely 


produced. It is a very strong and durable product. 
Stuffed with 20 to 2.'i per cent of grease, it is water¬ 
proof and was largely used in army boots during the 
war. It is also eminently suitable for farm boots, where 
the alkaline liquors of the farm yard render a pure 
chrome tannage unsuitable, (ihroming may precede or 
follow vegetable tanning, and may be by either the one- 
or two-bath process. Ea.st India kips, roughly vege- 
lable tanned in India, have part of the vegetable tan 
stripped in alkali, and are then chromed. It is not po.s- 
silile to combine all advantages of two tannages by a 
romliination; thus chrome leather loses much of its 
.stretch by a vegetable relaimage. 

Patent Leather 

Patent leather is now almost entirely chrome tanned, 
though a little is still manufartured by the vegetable 
process. The leather is tanned, staked and fat-liquored, 
then blacked with logwood and iron, dried and staked 
again. Often the leather is next degreased with ben¬ 
zine or naphtha. Ordinary chrome leather degreased is 
harsh, but degreased after fat-liiuioring it remains sup¬ 
ple and soft. After degreasing the leather is stretched 
out iierfcctly flat on lath frames. The first varnish coat 
i.s then applied by sponge and hand, being very thor¬ 
oughly worked in over the grain surface. The leather 
is then dried by exposure to sunlight or ultra-violet 
light. The enameled surface is smoothed by rubbing 
over with a flat pumice stone, and a second coat of var- 
ni.sh i.s applied by brush. This is done in a dust-free 
room, next lo the drying stoves, with the men .stripped 
to the waist. A little water i.s sprinkled over, and the 
leather stoved over night. When thoroughly dry a 
finish is applied, a solution of nitrocellulo.se in amyl 
acetate-acetone, together with a pigment; small amounts 
of castor oil in the finish give durability and aid flexi¬ 
bility. The composition of the varnishes i.s largely 
guarded a.s a trade secret. Boiled linseed oil, tanked 
to allow the deposition of foots, i.s the main constituent, 
though tung oil is also used .sometime.s. As driers, man¬ 
ganese, lead and zinc salts are used, often the resinates. 
Pru.ssiun blue and lampblack serve a.s pigments. The 
oil i.s hoik'd to the desired constituency and thinned 
down with turpentine. 

The use of nitrocellulose and collodion finishes ha.s 
been extended to flesh .splits (from ox and cow hides) 
for upholstery leather. A grain i.s then embo.ssed on 
by machine, and a useful product obtained for auto¬ 
mobiles, furniture, etc. 

Fish Leather 

Of recent years some progress has been made in the 
tanning of fish .skins, shark, porpoise, blackiish, etc. In 
the case of the first the chief difficulty has been the 
removal of the hard shagreen, but this has now been 
•solved by suitable treatment of the skins in acid solu¬ 
tions. The skins can be limed and bated if desired, and 
tanned by almost any of the usual processes. The fish 
leather industry (apart from sealskins) is still in its 
infancy, but promises to show great developments when 
the advantages and the limitations of its products are 
better understood. 

Water Supply 

In tannery control the importance of the nature of 
the water supply is very considerable. Apart from 
considerations of boiler feed water, the hardness ad¬ 
versely affects various processes. Temporary hard 
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water in washing goods after liming may cause precipi- 
I at ion of calcium carbonate in the grain surface, causing 
lime blast. In making up deliming liyuors with organic 
acids the neutralization of the hardness by the costly 
organic acid is expensive. In leaching tanning mate- 
l ials, tannin is precipitated by the calcium bicarbonate. 

In dyeing, basic dyes are precipitated and dyeing is 
streaky. Fat liquors containing soap may be curdled 
by the hardness. Permanent hardness is of les.s impor¬ 
tance, but is equally objectionable with fat liquors. 
Iron in water is highly objectionable if skins are to he 
vegetable tanned. Usually pipes in the leach house are 
made of copper or brass. Organic and much suspended 
matter u.sually points to the presence of bacteria, which 
are objectionable and may cause trouble in bating. 
Chlorides, found in water from tidal rivers chiefly, are 
harmful in repressing swelling and producing flat 
leather. 

Byproducts 

Byproducts from tanning are of little value. Hide 
and skin trimmings from the lime yard go for glue and 
gelatine manufacture. Hair usually finds a market, the 
white fetching a higher price. Colored hair goes to 
plasterers, for mixing in with mortar, and iron found¬ 
ers, for cores and loam casting. Spent tanbark is 
usually burned, after removal of surplus moisture by 
squeezing; it also occasionally finds a market for cover¬ 
ing the earthen pots in the manufacture of white lead 
by the Dutch process. Scrap leather is of no value for 
manure, and chrome is I'eputedly poi.sonous to plants. 
It is usually worked up for artificial leather and leather 
board, or stripped and used for glue stock. Lime sludge 
from old limes is of some manurial value, owing to its 
nitrogen content. 

The disposal of waste liquors from a tannery is a 
problem in itself, owing to their usually high bacterial 
content. Settling tanks and the removal of solid mat¬ 
ter are essential. Where such liquors discharge into a 
stream, cases have ari.sen where a farmer, down stream, 
has sued the tanner for damages for the death of cattle 
from anthrax, reputedly caused by the tannery effluent. 

Apart from anthrax, the only unusual sickness likely 
to arise in a tannery is chrome sores, which come from 
exposure of the hands to bichromate .solutions. Where 
the men work alternately in the bichromate and the re¬ 
ducing baths, these are not likely to occur, but it is best 
to avoid contact of the skin with chrome liquors. Lime, 
and sodium sulphide still more so, in contact with the 
human skin attack it. Consequently lime yard workers 
are invariably provided with rubber or other gloves. 
On the whole tannery workers are an unusually healthy 
lot and even men working with natural puer seem to 
suffer no ill effects. 

Conclusion 

The leather trade offers an entrancing choice of prob¬ 
lems to the scientist, bewildering in their number and 
complexity, but all the more fascinating on that ac¬ 
count. The chemist cannot hope to tell the tanner how 
to make leather until far more is understood of the 
mechanism of the very diverse and varying processes. 
He has a useful place in control work today, and those 
who are capable of applying the results of research, 
frequently abstruse and of no apparent connection with 
tanning, will save their firms much time and money, 
yyhile at the same time maintaining a high quality 
product. 


Coke Shortages in Both France 
and Germany 

Effects of the French and Belgian Occupation of the Ruhr 
Are Already Being Felt by Chemical and Metallurgical 
Industries in Both Countries 

Developments in the Ruhr di.strict are directly 
accountable for serious shortages of coke in both 
French and German steel mills and chemical plants, 
according to cables received by the Commerce Depart¬ 
ment from its foreign representatives. Since Jan. 15 
practically no coal or coke has entered France from 
Germany, and the production of the Saar Basin is re¬ 
ported as completely stopped due to a miners’ strike 
effective Feb. 6. The coke shortage is more severely 
felt than coal; and about thirty-five blast furnaces have 
.shut down in Luxembourg, Lorraine and eastern France 
since the middle of January. • Coke prices have increased 
by 40 francs per ton, and coal prices are rising. In¬ 
creased quantities of coal are being imported from 
Kngland, and orders for coke are l>eing placed in 
Czecho.slovakia. French iron producers cannot depend 
upon Belgian fuel, as that country now needs its 
production to supply its own i'urnaces, and the French 
iron and steel market is generally slowing down. The 
metallurgical industries in the Lyon district continue 
their recovery due to activity in automobiles and elec¬ 
trical constructions for hydraulic development, railway 
orders and the general pick-up of trade in specialized 
machines. 

Although no figures have been .secured on the produc¬ 
tion of coal in the Ruhr Valley, .says Commercial Attache 
Herring, Berlin, in a cable to the Department of Com¬ 
merce, the entire output of coal in Germany during 
January is estimated about 25 per cent below December. 
Coke production improved, hut was insufficient to fill the 
needs of indu.stry, while the production of lignite re¬ 
mained unchanged. 

Conditions in German Industries 

The iron and steel industry complained of a shortage 
of coke and iron ore during January, while coal sup¬ 
plies were sufficient owing to a cessation of reparation 
shipments. The machine industries were fully occupied, 
while locomotive plants reported a growing dullness on 
account of the marked depreciation; the electrotechnical 
industry was busy with old orders; the textile industry 
showed great activity because of large purchases of 
raw cotton with a favorable exchange during December 
and subsequently the receipt of numerous foreign 
orders. Unsatisfactory business was reported by the 
leather industries, especially in the finished leather 
goods and stable shoes branches. 

Business was bri.sk in the heavy chemical industry, 
particularly on account of big export sales; domestic 
consumers, however, are complaining that low export 
prices are cau.sing a selling out to foreign buyers. The 
dye industry is less active and the immediate future is 
regarded as highly uncertain. The glass industry is 
normally occupied, but export sales are disappointing; 
this is partly ascribed to a revival of Czechoslovak com¬ 
petition. Coal supplies for the glass industry are re¬ 
ported especially short. Good exports are reported by 
the paper Industry, but slackened domestic sales; part- 
time employment has been introduced in some of the 
mills. The rubber industry is dull and is encountering 
difficulty in obtaining raw materials aa wdl as coal, 
necessitating part-time employment. 
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A Problem in Barrel Storage 
And How It Is Solved 


s Article Will Show How It 
I Be Done and Gives a 
phic Comparison Between 
the Three Most Important Good 

Do....al C!4 ai>a/»a 


Bv Matthew William Potts 

(’DtiHulilMij iuit-iiP . 1 , ,Nr\t' Yorlt City 

T o IUjUSTRATK the po.ssililities cf economic 
storuKe of barrels, let us analyze a warehouse 
layout. Suppose the enjrineer ha.s heen supplied 
with the following data and the eonipaiiy de.sires the 
heet, mo.st efficient and most economical layout for the 
smallest expenditure of money ithi'y always want that). 
The data, written as a matter of record and to avoid 
mistakes and omissions, might he as follows: 

1. Maximum storage requirements? (1,000 hhl. 

2. Products to be stored?* (Ihemicals, 

3. Like, or assorted products? Approximately 100 
different products to be stored. This number includes 
the different analy.ses of the 
same products. 

4. What per cent of the 
products v.ill be in dry 
form? Apiiroximately 81) 
per cent. 

5. What per cent of the 
products will be in liquid 
or pa.ste form? Approx¬ 
imately 20 per cent. 

(). What kind and size of 
barrels will the products 
be packed in? Standard 
GO-gal. tight barrels, 2(1 
bilge diameter, 34 in, high, 

23 in. chimb diameter. 

7. How will the barrels be 
received? By motor ti'ucks 
and railroad cars and in 
from 13- to 40-bbl. lots. 

8. How must the mate¬ 
rials he taken out of stock? 

The oldest stock must be 
shipped first. 

9. Must each lot be 
shipped intact as it was re¬ 
ceived? No, the barrels 
will be shiiiiied out in 
broken lots. 

10. Is storage space plentiful or must every cubic 
foot be utilized? Ground area that can be used is 
limited, as costs are high. 

11. Is there a preference as to the type of building 
desired? No, the building can be any type, old or new. 

12. Is it neces.sary to take a complete physical inven¬ 
tory? Yes, inventory must be taken every 6 months. 

13. How will the goods be shipped? By cars and 
motor trucks. 

14. Will the building be u.sed only as a warehouse or 
must other facilities be provided? Provide a main 
office; foremen’s or clerks’ offices; consolidation shipping 
space or platform; railroad siding; street entrance and 
platform-for receiving goods from motor trucks. 

First, then, a canvass must be made of the vicinity 
where it is desired to locate the warehouse and the 
existing buildings studied to see if they can be utilized. 

Hook right* reat'ivrU. 


Often it is cheaper to move a department into a new 
building and use the vacated building as a warehouse. 
To save apace we shall eliminate all the preliminary 
layouts made for this proposition and show only the final 
layout, together with a detailed di.scussioii on the vari¬ 
ous methods of storage. Assume that after investiga¬ 
tion of a number of buildings we locate the one shown 
in the drawings, which is of .steel and brick construc¬ 
tion on a lot 90x170 ft. with a roof height of 26 ft. 
in the clear. The building proper is approximately 
80x150 ft. inside dimensions, giving a total of 12,000 
.sq.ft, of floor space. 

’fhe next thing to con- 
.sider is the maximum stor¬ 
age requirements of 6,000 
barrels. Of these, 4,800 
barrels, or 80 per cent, will 
contain dry products and 
1,200 barrel's, or 20 per 
cent of the total, will con¬ 
tain li(|uids or ptistes. The 
plan view Fig. 16 and the 
sectional elevation A-A of 
Fig. 17 show the pos.sibili- 
tie.s of storage on the bilge 
u.sing long dunnage as 

shown in Fig. 9. (See 

article by this author in 

Chrm. <& Mfl., Feb. 14, 

1923.) We find that using 
this method we require ap¬ 
proximately 6.50 sq.ft, of 
floor space to store 72 bar¬ 
rels per tier. This area in¬ 
cludes the side aisle neces¬ 
sary to get between the 
different rows of barrels, 
but does not include the 
area required for the main 
aisle. It will be noted that 
the side aisles are off center 
of the bay, which makes tne odd-numbered rows contain 
5 barrels per tier and the even-numbered rows 4 barrels 
per tier. With dry products we can tier the barrels 4 
high, as shown, making 20 barrels in the odd-numbered 
rows and 16 barrels in the even-numbered rows, or a 
total of 288 barrels in 650 sq.ft, of floor area if every 
barrel space is filled. On the basis of these figures, to 
store 4,800 barrels of dry products we should require 
16.6 such spaces. We still have 1,200 barrels of liquids 
or pastes which cannot he piled over 2 high. Under 
these limitations 144 barrels can be placed in 650 sq.ft, 
of floor area. We therefore must provide 8.3 spaces 
to our 16.6 spaces, making a total of 24.9 spaces for 
storage. In addition we must add 10 per cent for empty 
spaces brought about by the variety of products stored; 
this addition of 2.4 siiaces brings the grand total to 
27.3 spaces, each containing 650 sq.ft, and 650 Bq.ft. 
X 27.3 spaces = 17,745 sq.ft, of floor area for stor- 




KK! 1,-. THU U.\('K MKTHOH .SHOWI.VH HOW IT IS 
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ajfe alone. To this must be added space for main aisles, 
receivinjr and shipping platforms, offices, etc. 

Chimb Storage With Short Dunnage 

In considering the method of storing barrels on the 
chimb it is recommended that short dunnage be used, 
instead of long dunnage. It has been found by the 
writer that by using short dunnage the lumber dun¬ 
nage bill is reduced to a minimum—in fact, the same 
lumber has been used for from 1 to 3 years. The use of 
short dunnage has many advantages. Pir.st, it is not 
so easily broken; second, it can be easily stored in the 
warehouse when not in use; third, it allows the barrels 
to be taken down working back from the aisle. What 


is meant by short dunnage, the sine to use and how 
to use it are shown in Fig. 19. 

Referring to plan view Fig. IG and the sectional ele¬ 
vation A-A of Fig. 17, we have a graphic representation 
of how to store barrels on the chimb. We find that it 
requires approximately 650 sq.ft, of floor space to store 
90 barrels per tier. This floor area includes the same 
as in the previous method. When using the chimb 
method of storage we cannot figure a row as one barrel 
wide, because the barrels are more difficult to place 
and the man must work on all sides of the barrel until 
he gets it into position. We therefore plan the rows 
two barrels wide, the even-numbered rows containing 
8 barrels per tier and the odd-numbered rows 10 bar- 
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rclfl per tier. The barrels containing' drv products can 
be tiered 4 hiph, a.s shown, .so «’e aiv able to place 32 
barrels in the even-numbered rows and 40 barrels in 
the odd-numl)ered rows, or a total of 360 barrels in 6150 
sq.ft, of floor area if every bari'el space is filled. On 
the basis of these figures, to store 4,300 barrels of dry 
produets we should require 13.3 such spaces. We .still 
have 1,200 barrels of liquids or pastes which must not 
be piled over 2 high on the bilge. We must therefore 
provide 8.3 spaces for the.se liquids or paste.s, which 
when added to our 13.3 spaces for dry products makes 
a total of 21.6 spaces for storage. In addition we 
must add 10 per cent for empty spaces brought about 
by the variety of products stored. This addition of 
2.1 .spaces brings the grand total 23.7 spaces each con¬ 
taining 6,60 sq.ft.: 660 sq.ft. ■ 23.7 spaces - 1.6,405 
sq.ft, of floor area tor storage .-done. To this mu.st be 
added space for main attiles, receiving and shipping 
platforms, ottices, etc. 

Uuek Storage 

Most Economical Method for Space Utilitt 

The rack method of barrel storage is shown in plan 
view. Fig. 16, and section elevation li-li of Fig. 13 
With the rack sy.stem the barrels are all stored on the 
bilge, and all barrels, whether they contain liquid or 
dry products, are treated alike, because each barrel is 
supported by the rack independently, so the height of 
the pile or the number of tiers is not limited. Approxi¬ 
mately 6.60 sq.ft, of floor area is reipiired to store 60 
barrels per tier. This includes space enough between 
sets of racks so that a man cun walk between to inspect 
the barrels or take inventory. Each row, whether odd 
or even, contains 10 barrels per tier. The barrels are 
tiered 10 high, as shown, making a total of 600 barrels 
in 660 sq.ft, of floor area if every barrel space is filled. 
On the basis of these figures, to store 6,000 barrels we 
should require 10 spaces each containing 650 sq.ft. To 
this we must add 10 per cent for empty spaces brought 
about by the variety of products stored. This addition 
of 1 space brings the grand total to 11 .spaces; 650 
sq.ft. X 11 spaces — 7,1.60 sipft. of floor area for 


storage alone. To this must be added space for main 
aisles, receiving and shipping platforms, offices, etc. 
The following tabulation compares the three methods: 

Floor Area for Stor- 


Method of .Storage age Alone, Sq.Ft. 

On the bilge with long (lunnage. .. 17,74.5 

On the chimb with .short dunnage. 1.6,40.6 

In .steel racks. 7,150 


This shows that for a given area more barrels can 
be stored per square foot with the rack system than 
with other methods. 

Looking at this problem from another angle, we find 
that the building we have .selected will be large enough 
to store the following number of barrels under each 
method: 

,-Barrels-. 

Method of .Storage Liquids Dry Total 

On I'c bilge with long dunnage. .. .676 2,304 2,880 
On the chimb with short dunnage.. ,676 2,880 3,456 
in s'eel rneks.1,200 5,600 6,800 

The.se figures demonstrate that while the building is 
large enough to take care of our total requirements if 
we use the rack system, it would he capable of contain¬ 
ing only iipproximately 50 iier cent of our needs if either 
of the other methods were used. The more floor area 
requireii for storage the more main aisle, incoming 
and outgoing aisle .space will have to be allowed. The 
space for receiving and shipping platforms, offices, etc., 
is the same with either method. 

It was stated that the cost of land and rentals was 
high. This is true in almost every case. If it is neces¬ 
sary to build a new building, the cost is dependent upon 
the number of floors to be provided and the number of 
■square feet per floor. It is at this point—namely, in 
the building of new warehou.ses to provide .storage— 
that it is po.ssiblc to save considerable money by using 
the rack system. In the ca.se of old buildings it is 
sometimes difficult to prove that the rack system will 
save money, because the limiting head room does not 
permit the racks to be over 3 tiers high, but even here 
if the number of barrels handled is large enough, a 
material saving in the labor cost will be effected by 
installing racks which may offset the initial coat. 


3fimi _ 


H 


H 

lilltl 


IHI 


HI 

i 



KKJ 18-«R<.TTC^XA1. KLKV-ATION AT “R-ir’ IN FIG. 16 












































February 28, 1928 


CHEMICAL AND METALLURGICAL ENGINEERING 


407 



I'Mli 111 IiIACUA.M HHOWINi; I’SH ( H' SHI lltT iumnahk 
\\) 1IS.\ STOItlNi; HAIilllOI.S ON THH I'HliMH 

W(‘ all know that new Iniildinpa cost considerable 
money and this cost is in proportion to the size of the 
building. The cost of the building site is also dependent 
upon the size of the building. Taking the problem 
which we have just analyzed and considering a new 
building, it will be clearly seen that either bilge or 
chimb method of storage would require a building twice 
as large, in ground area, as the one shown, but not 
so high. The only comparison to make then is; Would 
it be cheaper to build the larger but lower building? 
Or would it be cheaper to build the .smaller but higher 
building and equip it with racks? It is a .simple engi¬ 
neering problem. 

It is of no use to build a high building unless the 
overhead .space can be used. In the storage of barrels, 
using either the method of piling on the bilge or on the 
chimb with dunnage, the maximum height of piling 
recommended is 4 tiers. In order to accommodate this 
height of pile the building would have to have at least 
16 ft. in the clear. With the rack system it is possible 
to pile the barrels from 10 to 12 tiers high. Selecting 
the 10 high racks, we should require a building with 
26 ft. in the clear. Thus by increasing the side walls 
and columns 10 ft. and installing racks we are able to 
reduce the floor area by more than one-half. 

A Physical Inventory Must Sometimes Be Made 

The complete physical inventory is something that 
must be considered. The requirements call for a phys¬ 
ical inventory every 6 months. To take a physical in¬ 
ventory if barrels are stored on the bilge or chimb with 
dunnage is impossible without moving each barrel. The 
complete handling of 6,000 barrels is expensive and 
difficult; it would also require quite a lengthy shut-down 
of the plant. With the rack system, if the inventory 


tags are placed on the heads of the barrels, it is pos¬ 
sible for one man to take an inventory of the atove 
stock in 2 days without moving a barrel. In order to 
facilitate the taking of an inventory the manufacturer 
of the racks provides brackets on the aide of the rack 
upon which boards are fastened, making n walkway for 
the man at every second tier. 

When installing racks in chemical warehouses there 
are a few points to remember: First, always install 
the racks on raised piers as shown in Fig. 15. This 
makes it easy to wash out beneath the racks in case a 
barrel or drum should burst and it prevents the acid 
from attacking the bottom cross members; second, 
always paint the racks with acidproof paint. They 
should also be repainted at least once a year. 

In conclusion, it might be said that the only satis¬ 
factory method of barrel storage is the rack system. 
This is true up to a certaan point and applies chiefly 
to new warehouses. As previou.sly stated, each installa¬ 
tion or problem has to be considered separately. It can 
be added, however, that every chemical plant in the 
country can afford to .spend a little time and money in 
looking over its present methods of handling, buying, 
filling, painting, storing and shipping of barrels. It 
will be found in many cases that thou.sands of dollars 
can be saved without one cent’s worth of investment 
and that thousands more can be saved if a little money 
is spent in making improvements and installing the 
late.st and most modern equipment. 


Some Comparative Slalislies on Giass 
Maniifaelure in 1919 ami 1921 

Although it might be regarded as ancient history, 
nevertheless the comparison between 1919 and 1921 
is most enlightening. It should be remembered in study¬ 
ing the.se figures that 1921 was a year of great depres¬ 
sion in the glass industry. It is all the more striking, 
therefore, that the total quantity of plate glass and of 
wire glass was greater in 1921 than in 1919. All of 
the rest of the individual commodities, such as window 
glass, obscured glass, pressed and blown glass, bottles 
and jars, showed a diminution in quantity produced 
of from 10 to 50 per cent. 
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m 

371 

II 6 

PersfiiiH rnKitKMl 

59.705 

83,656 

28.6 

Pnipni’torp iniil firm rn('iiibfi« 

50 

60 


Saliiricfi 

4,979 

6,076 

18 1 

WaKf f’linirrH (HveniKi- jujiiiImt) 

54,67h 

77,520 

29 5 

Saluricn anti puynuMitR 

$7fl,852,000 

$100,891,000 

20.9 

SuluricH 

12,290,000 

13.364,000 

8.0 

W (vgr-H 

ft7.562,00» 

87.527,000 

22 8 

C-onfmof work 

131,000 

241,000 

45.6 

('nflf nf inutPriftlfl 

86,863,000 

90,780,000 

4 3 

\'nlu<' of prfxIurtH 

212.593,000 

261.384,000 

18 8 

\ liliM' mlib'd by miiiiufnptiirf' 

125,710,000 

171.104.000 

26.5 


Lime-Sulphur Coneentrate 

The U. S. Department of Agriculture Farmers' 
Bulletin 1285 describes methods and apparatus for the 
preparation and use of lime-sulphur solutions and the 
lime-sulphur concentrate, which are so extensively used 
as an insecticide and fungicide. The circular, which 
is available on application to the Department of Agri¬ 
culture, Washington, D. C., describes a wide variety of 
apparatus for home manufacture of this material. The 
apparatus ranges in size from a simple 25-gal. kettle W 
steam plants in which 800 gal. of concentrate can be 
prepared in a single cooking. 
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Fundamentals of Rectification 

The Conditions for Reversible Rectibcation 

With Certain Assumptions as to the Properties of Mixtures If Is 
Shown That Low-Temperature Separations Can Be Carried Out in 
Such a Way Thai the Minimal Work Necessary Is Equal to the Theo¬ 
retical Minimal Work by Means of Ideal Semi-Permeable Membranes* 

By C. C. Van Nuys 

('iiii ( I 'hy -i< Ist, Ah- IU-<lU( tidii (’o., New Vdi k City 


W E SHALL now undertake a Keiieral investiga¬ 
tion of the conditions existing,' irj an ideal 
rectification system when ail the transformations 
accomplished therein are thermodynamically reversible. 

In any thermodynamic pi-oce.s.s a necessary and 
sutiicient condition for reversiliilily i.s that, during 
any transformation, equilibrium eondilimis are main¬ 
tained Ihroughout—e.g., if a lu'at li'ansfer occurs, it 
must be lietween bodies having only infinitesimal differ¬ 
ences of temperature, or if a fluid does work by exerting 
pressure, that pressure must at any instant be the 
true equilibrium pressure corres],ending to the volume 
and temperature of the fluid at rest at tliat instant. 
Therefore, if we impose the condiuoii that rectification 
shall be accomplished reversibly, it will be necessary to 
make the compositions of liquid and vatmr in <'ontact 
at any point in the column to be those compositions for 
phase equilibrium. That is to say, ,r and // anywhere in 
the column at the same level must have the relation for 
phase equilibrium. 

In what follows we shall have occasion to determine 
not only the conditions existing in the rectification col¬ 
umn proper when this relation is maintained but we 
shall also endeavor to calcubite the work necessary to 
(iroduce these conditions reversildy and to determine 
the relation lietween this work and the theoretic mini¬ 
mal work of .separaling the constituents of a binary 
mixture by means of the well-known ideal device of 
semi-permeable pistons. In order to avoid uncertainties 
connected with the pressure-volume-temperature rela¬ 
tions for an imperfect gas, the theoretic minimal work 
of separation of the constituents of a fluid mixture is 
generally calculated under conditions such that both the 
mixture and its separated con.stituents may be assumed 
to have the properties of a pe: feet gas. Since, however, 
when the sepuration.is accomplished by rectification, the 
mixture generally enters the column in a condition 
approaching that of saturated vapor or of liquid, while 
the separated products generally leave the rectifier in 
the saturated vapor state, it will be necessary to 
inquire into the ways and means available for produc¬ 
ing these conditions. 

Whenever a binary mixture of two constituents whose 
liquefaction temperature is considerably below atmos¬ 
pheric is separated by liquefaction and rectification, it 
is the general practice to employ the cold separated 
products to cool down the incoming mixture entering 
the column as much as possible in a so-called counter- 
current heat interchanger; that is, an apparatus in 
which the cold outgoing products are in as intimate 
thermal contact as possible with the incoming unsep¬ 
arated mixture. Considered from the most general 
point of view, we may say that what an interchanger 
is designed to accomplish is the taking of heat from 

*Thc flriit (our artldea In this aertua were publlahed In the 
laauea of Jan. 31 and Feb. 7, 14 and 21, 1923. 


an incoming mixture and transfering it a.s nearly 
rever.sibly as possible to the cold outgoing separated 
produc' In general, it is impos.sible to cau.se this 
traiu tr take place in the interchanger reversibly, 
even ,nough we assume perfect insulation from outside 
heat effects and perfect thermal conductivity between 
the incoming and outgoing streams, unless certain 
relations hold between mas.ses and total heats of those 
.streams. This relation we shall proceed to obtain. 



In the first place, if we assume that no external 
heat enters or leaves the interchanger, the “total heat” 
of all fluids entering the interchanger must equal the 
total heats of all fluids leaving, since no external work 
is performed in the apparatu.s. Second, if we assume 
that the ma.s.sos of all fluids entering equals that of 
fluids leaving, the heat capacity of the entering mix¬ 
ture must be the same as for the outgoing products 
at the same temperature, since otherwise the tem¬ 
perature of the ingoing fluid could not be equal every¬ 
where to that of the outgoing fluid in thermal contact 
with it and thus there would ri.se irreversibility of 
heal transfer in the interchanger. Even though this 
last condition is not satisfied, we may still suppo.se 
the exchange to be accomplished reversibly without the 
expenditure of external work, provided that the dif¬ 
ference of “total heat’,’ of the ingoing mixture between 
the initial temperature 7’,^ at which it enters the inter¬ 
changer and the temperature T, at which we wish it 
to leave the interchanger is equal to the .sum of the 
increa.ses of “total heat” for the separated products 
between the temperatures T, and T, at which we wish 
them to enter the interchanger and the fundamental 
temperature Ti. The ideal reversible process by which 
this could be accomplished is as follows; 

Let the mass of incoming mixed fluid of tempera¬ 
ture Ti entering the system per unit time be m,i and 
suppose that we wish to lower its temperature to T„ 
by transferring the necessary heat to two separated 
products coming from the rectification apparatus, one 
of mass m, at temperature T, and the other of mass 
M, at temperature T,, the temperature of both these 
fluids being brought ultimately to the value Ta. Assume 
that we have a reversible Carnot engine workiPg first 
between m.i and m„ transferring heat from the former 
to the latter until the temperature of m, is Ta, and 
let us calculate the work expended upon this engine. 

Let the temperature of mx at some instant be T, and 
its specific heat at that temperature be C, and suppose 
the temperature of m, at that instant is r,. Let the 
quantity of heat CiHjidT be taken from mx. The 
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Iraction of this which is transformable to work in 
a Carnot engine working between T and t is 

' ^ y Cm\dT, and the heat imparted to m, will be 

* 

CmAdT. Let this process continue until the fluid m, 

has the temperature T,, and let T, be the final tem¬ 
perature of niA. The total heat taken from to, during 
this process will be 

+ I ' CnudT 

k' a 

The total work expended will be 
- J ^ ,j, CnitdT 

and the total heat imparted to m, will be 
+ J CTO,dr 

Now let the Carnot engine begin to discharge heat 
into M^, instead oi m„ the instantaneous temperature 
thereof Itening r,. Then by hypothesis, when the final 
temperature of Af, is T,, that of to, will be T„. The 
heat taken from m, during this part of the process 
will be 

+ j “ Cm ,dT 

T1 c total work expended will be 

r ■ r — T 

— J ^ —y ‘ Cm idT 


and the total heat imparted to M, will be: 

J ^ CniidT 

Hence if the total work expended during the whole 
process is zero, we have: 

r'.r— r F 1-7'—T 

~ J 'A ■“ I•, ^ r ' ^ 0 

or 

J °Cm.AdT - j CmrdT + j , " Cm,dT 

That is, the change of total heat of the incoming mix¬ 
ture must be equal to that of the outgoing products, 
if it be possible to accomplish the exchange reversibly 
without expenditure of work. 

Now assume that we are dealing with a binary mix¬ 
ture which has the property that its difference of 
total heat between the saturation point and the tem¬ 
perature Ta at which it enters the interchanger is 
equal to the sum of the differences of the total heats 
of the separated products each one between saturation 
and the temperature T, at which it leaves the inter¬ 
changer. For such a mixture, then, we may assume 
that the work necessary to change the condition of 
the incoming mixture reversibly from the initial tem¬ 
perature down to the .saturation point, by permitting 
the separated products in the saturated condition to be 
restored to the initial temperature, is zero, and we 
may assume that the incoming unseparated fluid enters 
the rectification column in the saturated condition and 
each outgoing separated product leaves the rectification 
column in the saturated condition. Let us suppose that 
a mass ms of such a mixture at temperature T, enters 
an intermediate level of a rectification column and 
that its composition in the more condensible con¬ 


stituent is y,. Assume that by a system of distributed 
condensation in'the upper half we attain a condition 
such that the composition g of the descending liquid 
at any point is that for phase eqtilibrium with the 
ascending vapor of composition y at that level. Let 
the absolute temperature at which 
the incoming mixture centers, and 
also the absolute temperature at 
which the outgoing products leave 
the interchanger, be T,,. 

Let u.s suppose (hat the condensa¬ 
tion in the upper half of the column 
is produced by an infinite series of 
reversible Carnot engines, each 
one of lhe.se engines working be¬ 
tween one level in the column and 
atmospheric temperature. Thus, 
any Carnot engine working at the 
level where the composition of 
liquid is x takes the heat required 
to condense the mass dM of liquid 
necessary to be condensed at that 
level and rejects this heat, together 
with the heat equivalent of the 
necessary work, at the temperature 


... 1 ... 







Ta. Assume (hat the vaporization necessary in the 
lower half of the column is also produced by an infinite 
series of Carnot engines, each one of these taking in an 
amount of heat at temperature T i, such that the heat 
rejected at a lower level x in the column is such as to 
produce the amount of evaporation necessary at that 
level. Suppn.se that a mass m, of composition ?/, of a sat¬ 
urated vapor leaves the top of the rectification column 
and that a mass M, of liquid of comiw.sition r, is drawn 
from the bottom of the column. Then the total work 
necessary to be expended in order to produce the prod¬ 
ucts TO, and W, will be the algebraic sum of the work 
exi'ended in the whole aeries of Carnot engines, this 
series including not only those working as described 
in the column proper, but those necessary to evaporate 
the mass M, of liquid to .saturation. 

Finst consider the level {x,y) in the upper part of 
the column. Let the mass of liquid descending at 
this point per unit time be M and its composition x, 
and the mass of vapoi' a.scending per unit time at the 
same level be m and its composition y. Then we have 
the three following equations among x, y, ]/„ M, m 
and TO,: 


TO — M -f TO, 

ym == xM -\- y,m, 


V — F(x) 


where the function F denotes the relation for constant 
pressure between the compositions x and y of liquid and 
vapor in phase equilibrium for the particular mixture 
treated. 

From the first two equations we obtain; 


M 


y..~ 

X — y 


TO, 


Considering the column as a whole, we have: 


and 


TOs = TO, + M, 

= V,m, -f x^. 


from which 
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and hence for anv M above the level of inlet of we and the total work necesaaiT to be expended in the 
" upper part of the column will be 

C “T^-T u(LM) , 

"ill, ^ dy 

x-y .r, -- I,, 

Next consider a level {x,y) in the lowei- half ol the C "Ti — T / dM , ..dL^ 

H'. - ) — I L I iw ; 


T 


column. Here we have 

M .. -f m 

xM x,M, -( ym 

and 


dy 


dy / 


Btif if we .substitute the value of .r from 


y ■' 

— a , 

y J — 



y 

Fix) 


in Ihi't 

'quatinn 




where F is 

the same funclion ; 

lu'foiT. 



A : 

- LnX -j- A1 (I 

— x) 

From the 

first two equations 

we obtain: 

it becomes 

T 

LnU -f- Amd 

-I/) 


M 

- ■" M 




L 

y-\ a< 1 — 

y) 



■X — If 


and 





but from equations 

for column n 

s a whole 



(IL 

( Li, — L 1 

)(i 


A/, 

- //, 

m 1 

— If, 


whence 



Ip 1 (Id — 

y) r 

Whence, for 

any .M 

in the lower 

pari of the column, 

diLM: 

dy 

- A 

dy 

} 

+ 

dL x.~y„ 

dy (I — «) (.r,- 


M 

~ If J,. 

W 1 




'Artd ■ 

- y.) 



^ ~ y 3'.. 

-■ //, 




d-. 

yf 


If, for the mixture dealt with, the form of the 
function F were known, y or .r could be eliminated 
from the two eijuation.s we have obtained for M, and 
thus the value of M obtained a.s a function of y or ir, 
and by differentiation of this function it would be 


dM 


dM . 


in term.s 


possible to obtain the derivative.s ^ or 

of T or y and the con.stants .r„ p,, etc. 

As an example, consider a mixturi' for which the 
latent heat, L, at constant pressure for all compositions 
follows the proportionality law as indicated by the 
equation 

L - LnX t Aid - X) 

For such a system, we have shown above that a func¬ 
tional relation between the comjiositions j and y of 
liquid and vapor in pha.se equilibrium which satisfies 
the conditions is given by 

I — (I , 

1 — y 1 - - X 

Eliminating x between this equation and the equation 
obtained above, giving the value of M in the upper part 
of the column, we have; 

,, (!/ —.V.)rj/ + aCl- i/^l-r,—I/,, 

^ .r,-. p, 


-i/.) 

.Substituting this in the expression for W„ we have: 
... r'’T,-T x-y.. 

H , III I - ; ,-, , , 

■' "> I (1 — (I > I-’, - '/,) 

TAnd — y.) Aim/,! 

I d-iy)' ^ u‘ J 

In the lower half of the column, we have: 


dy 


A/-- 


a",- 


-If. - 

-,'/ - 


III I 


MI A 


Eliminating x as before, we obtain: 

w d. — p) 11/ -t n (1 — 1 / ) I V.. -- I/, 

Af - ,, , , , , IttA 

d—n)pd —p) 

Differentiating this equation, we have: 

dM _ j/'d — x.) + o.r,( 1 — ;/)■• y ..— p, 

dy — a.) i/ll—y)‘ x.~ ij, 

Now, if at the level (j, y) a quantity of liquid — dM 

be evaporated, the heat required will be — dy. The 

work obtained from a Carnot engine working reversibly 
between the temperature Tt and the temperature T at 
this point, when said engine rejects the above amount 
of heat at temperature T, is 


•nii 


By differentiation of this equation, we obtain: 
dM _ +ay,i.\-- y)' x,— y, 

dy' ~ (1 — a)i/“(l —p)' X..--P, 

Now, if the quantity dM of liquid be condensed at the'lTquidlff" will be 
the level lx,y), the heat nec,c.s,sary to be removed at " 

that point in the column will be; 

d(L.M) 
dy 


■T d(LM) 


dy 


Hence, the total work obtained in the lower part of the 
column, including that obtained by the evaporation of 


W, 


-J; 


«r.i —r diLM) 


dy 


T dy 
Tt--T 


dy + 


-• \L„x^-\-L.ia — x,)]M, 


Let U8 suppose that the alisolule temperature at this 
level in the column is T. Then the work required to 
absorb this heat at temperature T by a reversible Car¬ 
not engine, and reject it at the initial temperature, 
will be: 

Tx-T d{LM) , 

__ iy 


where T, is the temperature of the liquid A/, 

In this case, we have; 

„ _ (a:, —y) [y+Atl —llJ If,, — 1/, 

— " '\1 — 0 )p(l —pj x, — y, 
dM __ _ p*(l —g, ) + mc ,(l — p)* P , —p . 
1y ~ (l — a)v‘{i — yy‘ —P, 


wa 

rtiA 
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from which 
d{LM 
dy 

_ _ _ ri/i(l--.f) Ltax, 

{l—a)(x, — yj !_ (I — ;,)' + 
Substituting this value, becomes: 


^ dy^^dV 


mi 


Integrating the first equation, we obtain: 

Lh 

-i/, 

I -- 


/ J-H :L/ta\ 
1-a U-i/, vJ 


1 ■■ 


-!/„ 

u 


, L. 

n — y., 


1 • 


w. 


m 1 


X 


T\—T _ 

" T (i — a)(j-,- 


— I “h 111 ■ 


- y, 

a-, I I 


i/.y. / 


0 


■y,) 


But since 


Litd — .r) L,nx 

- (1-y)' ir ‘ 


dy 


T s — T u _1/ 

+ »), [L,,r ,4 L,( 1 ^-a)| 

Hence, the total work expended in the whole system is 


+ 


r 

J'lO 


T dy 
-T_i — T dlLM) 

T ' dy 
- - y '^' \LnX. 


and 


Hence; 


y, •>' 

1 — y, 1 

I’ _ tu\ 4 1- 

y’ ~ « 


(;,r 4- 1 . 


''y 


L,( 1 — X,)l M, 


while the net amount of heat removed from the col¬ 
umn is 


X. — ?/,, 

1 ~(i 

— II,(ax 4 - 1 

1 — » ' 




4 


L io' 


- ■!', I 


/-II I L.i' 

' - y., ?/« 


X 


«d(LM) 

dy 


dy + 


X 


■‘d(LM) 

.dy 


Vi/ 


|/-„x, -t- L,(l-x,) |M, 


Now, since the heat taken from the fluids in the 
upper part of the column is equal to that added in the 
lower part, the latter expression must vanish while the 
expression for total work expended should be eijual to 
the theoretic minimal work of separation, W,,,, since all 
tramsformations in the system, including those in the 
interchangers, have been made reversible. Hence we 
have the two equations; 

C'^iddM) , , r -^d(LM) , 

J. dy 

|L,,x,4-7-,(l —x41 
(KLMi 


—- [ LitX ,4 B I (1 — 4’, > ] ' (1, 

which is identically true—i,e., the method may be em¬ 
ployed whatever be the composition, y„ of the mixture 
treated or whatever be the compositions y, and x., of 
the separated products. 

The second equation, giving the work ’of separation, 
is 

X r. .. , F •' dy 

I 


1 


f/„ r, 

. a 


ii — y,i 


(1 


y„ — y, 

1 — a 


L,i(l — X 

(y..— y,)f/-«x 


>X.., 


■y)'T 
dy 

(l--y)’T 

L,(i - ,r,) I 


i'-».x;?t] 


T, 


and 


IX 


»d(LM) 
^Tdy 


dy + J, 

\Li,x, I 


Substituting the above values of - 
expressions become: 

X 


Tdy 

L,(l --xj I M 
T, 

d{LM) 


In this equation T may be regarded as a function of 
T„ T.., y, a, K, L\, La, which has the property that T 
— T, when y — 0, and T T, when y - 1. 

This relation may be expressed in the symbolic form 

T - T. 


T,— T 


—- /fy, T,, 7'., ff, A. L 1 , Lit) 


-W,„ 


where / is a function such that when y - 0 its value 
is zero, and when y “ - 1 its value is x. Assume, for 

by 




V.. ~ Vi 


ILiiil- 


l„n -^\r 0 —y) 

(y. — y.) I FiiX^ La (1 — xj 


and 
X,, — y, 

f — 2 


•[l.ll-!/,) j'.'ll. 


where 


, and M, these example, that the form of the function is t ——- where 
dy ^ ’ 1 — y 

li is a constant whose values depends upon those of 
T„T,,a.K,Li,Lii. If this were the relation between 
y and T, we should have the equation: 

T ■ ■ - T, by_ 

T,— T ' 1 —y 

The value of T from this equation being then sub¬ 
stituted in the second integral equation, y would be 
the only variable therein contained, and said equation 
would become integrable, the result after integ'ation 
being an equation to determine the value of the con¬ 
stant b in terms of T,, T, a, K, L.u Ln. The value of 
as determined by the relation assumed between T and 
11 is 

_ bT,y + Td\-y) 
by+ 1 — V 

W„(x, — y,) If this value be substituted in the integral equation un- 

TOa74 der discussion, it becomes; 


dy 


y)‘f + 


r II dy 
■ y'T 


(1 —y)T 

(y, — y,) fi ax, + A 1 1 1 — X ,) 




K 
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L;i(l 


( 1 - 


y»- 

1 - 


+ J 

a M 


K 


f 


'^y + 1 — y>dii 
-U)’\bT,!i i 7',(l-i/)l 

iby I 1 - - !i) dy | 
i/iL7'// -i T’.il i/Ilj 
Ini i 1 —«)(/// 

[1 - //1 I iiT 11 -f 7’|(1 — II I I 

(hli t I II III II \ 

» !J'\I>Tji 1 T I 1 - I/I I ) 

_ — f 7.|| I - .r I I 

T. 

In thi’ first intcKral, let: 

III/ f I - 11 A 

(1 — jM'M'T’j/-)- 7’( I — ly) I il //) 

/.' , 7’ 

1 — ' liTii I 7',(I — .'/) 

Clearing nf fraetiona and (‘(lualinir like powers of // 
on Loth sides of the erination, we obtain the three 
followiiiK equations to determine .1, II and ('. 

AT, + HT, \ r 1 
AbT, — AT, j- RhT, — 2/rr, - 
— BhT^ -t HT, I (' 

from which 

A ^ 

B 

hT; 

tr, — T,]ihT - 
‘ hT: 

Thus the first intoftral reduces to 

t/J (1 - ■'/,) I 1 r " dll 

1 — a 1 7’, J'l .1 - I/)’ 

T.-T. C« dll 


2C - 
0 


1 


T,) 


V) 


.1 

fir; ' J 1 1 — ,y + 
tr, —r.itfir, —7’,) r >' dy 
iit; j . fir.// i r,(i 

Integrating and simplifying, this becomes: 

^ 11 1 — IL ) (1 — y,) I y„ — !i, 

1 — 0 I 7’, (1 — ?/„) (I n ,) 

r.- r, 1 -^-/y T„_7',, firj/„ | r,(i-//„) | 

+ J J,, log, J _ log, ^ J j 

In like manner the third integral reduces to 
_ Ln (J/„ — //,) (1 — g,) r //, - - //„ 

1 —fl |r,(i —//,)(! —//„) 


T — T 1 
+ U. 'log, 


fir; 1 

In the second integral, let 
by 4- 1 — y 


//. r,—r fir,//, + r,(] 

y. bT; ‘°^'fi7>„+7’,(1 —//,) 


fi. l I 


c 


B 


- ^ ^ 4 

t/ih!/r„-t (i-;y)r,i i/’^ // fi/yr. 4 -(1-ytr, 

Clearing of fractions and equating like powers of 
y as before, we obtain 

. ■ 

, T,~T, 

b J,, 

b(T.,— r.itfir, —r,) 
r; 

Thus, the second integral reduces to: 

LaOV,^, — »,)[! C "dy __ T, — T,r ody 

”1 — 0 Ir.Ji y’ r; J. V 

b(T,—r.Kfir, —r,) p 

JI 


c 




'_ dy 

+ T](l- 


Integrating and simplifying, this becomes: 


Liay,ix^ — y„] 
1 — a 


T\y, yj 


log, 


!/. 


T; - y, 

fir2/„ + r,(l- 


■ 2 /„) 


b(T.^- T,: 

t; fir,,y, 4 r,(i-,y,) 

In like manner the fourth integral reduces to: 
L,axAy„ — y,) [1 / I 1 

1 n lr,lw„ iiJ " T.- 


, T, - r. V, 

TAy, >jJ ^ ’ T: 


fi (r, - r,) bT,y,+J'. (L- 2'=) 

^ T; hT,y, + f;a-vj. 

Now let us assume that the products m, and M are 
the pure components completely .separated; then g, “ 1, 
and y, — 0. Substituting these values in the above 
integrated expressions, and remembering that when x 

— y, “1, 

1 —g, 

1 — ,!/, 

the equation for the separation work becomes: 

(1 - ii)T,\ 

10.,''^'^+'’' 

1 , T.-T, , 1 

log, ^ 

T. , y 

log. 


- ah) 


bllllj 1 
1 - « 

, 7>in//,(] ~~ y, 
1 — « 

I'lo;/. |i — 
■ti-«)7’. 


y„ 


V.. 
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Evaluating for the limits as y, — 0, x, 
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7’,(I-/A,) 11—0)7’. 

T,— T,. hT.!!,, 


bTj/, 

) T,(\- 


■!/„) 


' log. 


t;- 
■ ?/,) 


‘ log. 


log. 


bT.y„ \ 7’, (1 —// 
bT,y„—T,l\ ■ //,.) 


d-iay., y 
1 — a ' 
Liiy.. 
T, 


K 


LiA\ ■ 

- bT^ -s, T,{l—y„) 
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t -J. loge 

Although we have assumed the functional relation 
between y and T in the above calculations, the result 
exhibits the limitations which any functional relation 
between T and y must possess for a mixture having 
the properties we have assumed. 

Table I shows the values obtained for x, y and T 
by Baly (loc. cit.) for mixtures of oxygen and nitrogen 
with the corresponding computed values of a and fi. 
The table shows that b is fairly constant for all values 
of y, while a increases somewhat with increasing 
values of y. 

Taking as an average value, 6 = 1.58, we shall calcu¬ 
late a from the equation last written. In this equation: 

IT-Ji'"' 

^ ~ TaItTa 

where 


■!/)J 


W'».=7’I^!/,!og« ^ 4- (I — !/) log. 
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TABLE 1 









V 


.T 

T 

- Ti 





T 

y 


T 


l-y 

1 

1 - I 

1 

/■ 


b 


77 

.54 


0 


0 


0 


0 


0 


0 

0 

78 

0 

2 

18 

8 

10 

0 

02228 

U 

0861 

0 

0355 

0 

2528 

1 590 

78 

5 

4. 

38 

15 

25 

0 

04580 

U 

1800 

0 

0757 

0. 

2543 

1 650 

7«, 

0 

6 

80 

21 

60 

0 

0730 

0 

2755 

0 

1221 

u 

2630 

1 673 

79 

5 

9 

33 

27 

,67 

0 

1029 

0 

3824 

0 

1710 

u 

2690 

1 660 

80 

0 

12 

00 

33 

35 

0 

1364 

0 

5005 

0 

2242 

0, 

272^ 

I 645 

80 

5 

14 

78 

38 

53 

0 

1734 

u 

6270 

0 

2830 

0, 

27bb 

1 632 

81 

0 

17 

66 

43 

38 

0 

2146 

0 

7660 

0 

3476 

0 

2800 

1 620 

61 

5 

21, 

22 

47 

92 

0 

2683 

0 

9205 

0 

4185 

0 

2910 

1 570 

82 

0 

23 

60 

52 

17 

0 

3090 


091 

0 

4980 

0 

2830 

1.610 

82 

5 

26 

73 

55 

94 

0 

3646 

1 

269 

f) 

3862 

0 

2895 

1 634 

8i 

0 

29. 

95 

59 

,55 

0 

4274 

1 

471 

0 

6860 

0 

2900 

1 600 

8) 

5 

33 

35 

62 

93 

0, 

.5002 

1 

696 

0 

7990 

0 

295 

1 596 

84 

0 

36 

86 

66 

20 

0 

5840 

1 

957 

0 

9285 

0 

298 

1 590 

84 

5 

40 

45 

69, 

,31 

0. 

6795 

2 

257 

1 

076 

0 

300 

1 585 

85 

0 

44 

25 

72 

27 

0 

7940 

2 

605 

1 

251 

0 

3045 

1 576 

85 

5 

48 

17 

75, 

10 

0 

9290 

3 

015 

1 

457 

0 

306 

1 568 

86 

0 

52 

19 

77. 

80 

1 

090 

3 

500 

1 

705 

0 

3115 

1 564 

86 

5 

56 

30 

80. 

44 

1 

288 

4. 

no 

2 

007 

0 

313 

1 557 

87 

0 

60 

53 

82 

95 

1. 

533 

4 

863 

2 

388 

0 

315 

1 557 

87 

5 

64 

85 

85 

31 

1 

845 

5 

810 

2 

874 

0 

317 

1 557 

88 

0 

69 

58 

87. 

70 

2 

275 

7 

060 

3 

534 

0 

322 

1 555 

88 

5 

74 

37 

89 

82 

2. 

890 

8 

825 

4 

455 

0 

324 

1 540 

89 

0 

79 

45 

91 

98 

3. 

866 

11 

46 

5 

845 

0 

337 

1 510 

89 

5 

84 

55 

94 

09 

5 

470 

15 

91 

8 

190 

0 

344 

1 497 

90 

0 

89 

80 

96 

15 

8 

80 

19 

82 

12 

98 

0 

444 

1 476 

90 

5 

95 

10 

98 

16 

19 

40 

53 

30 

28 

17 

0 

364 

1 450 

90 

96 1 

100 

00 

100 

00 











Now 

’ as.sume 

as 

a particular case 

!) 


1 

O ' 

then 

the 


work equation becomes: 

Ln /'T. + T, L,ab 

hT.;‘ T, . 

lo„ bT,+ T, ^2(1 ~a)PV\og2 
bf, {T^ — T,)m\TA 

Taking V 1 c.c., and assuming that 

L , -- 47.86 
Li, ~ 51.2 
P 1 atmosphere 
r, 273.13 

then m,T| - 0.00134 X 273.13 - 0.30G, and 
27'FJog,2 
(T,— T,)m\T,, “ 

2 X 70 X 13.59 X 981 X 0.0931 
13.42 X 0.00134 X 273.13 X 4.184 X 10’ 

=. 0.00082 

Substituting these value.s and solving for a, we 
olitain: 

a = 0.222 

Bearing in mind the several assumptions which we 
have made in regard to the properties of the mixture 
considered in the above theory which are not exactly 
true for oxygen and nitrogen, and considering also the 
probable inaccuracies, particularly of temperature 
measurement in Baly’s experimental work, the above 
result may be regarded as very satisfactory. 

Kmploying this value of a, and taking j/ = 20.8, we 
find for the composition x of the liquid having phase 
equilibrium with air, 

X = 0.642 

This result thus seems to support the probability, 
already suspected as a result of experimental work 
performed under the direction of Dr. Harvey N. Davis 
at Harvard University, that Baly’s values of co-existing 
phase compositions are somewhat too close together. 

Summary 

The purpose in undertaking the foregoing calculation 
was, first of all, to determine whether processes of 
low-temperature separations of mixed gases involving 
liquefaction and rectification may ideally be carried out 
in a reversible manner—i.e., in such a way that the 
minimal expenditure of-work necessary to accomplish 


the result by such methods is equal to the theoretical 
minimal work of separation by means of the ideal 
device of semi-permeable pistons. While the calculation 
as actually performed is based upon one or two sim¬ 
plifying asisumptions in regard to the properties of the 
mixture treated, the result is such as to show clearly 
that rectification can actually be accomplished in a man¬ 
ner approaching thermodynamic reversibility and in¬ 
dicates the main features that mu.st characterize such 
a process under these conditions, even though the mix¬ 
ture treated does not pos.sess the simple properties as¬ 
sumed for the one studied above. 

The value of considerations of reversibility in any 
process wherein economy of energy expenditure is de¬ 
sirable can scarcely be overestimated. In the develop¬ 
ment or improvement of any proce.ss, the engineer 
should constantly bear in mind that perfecl efficiency 
is attained when and only when the various transforma¬ 
tions, compressions, expansions, heat transfers or what 
not are perfectly reversible. When these conditions 
arc not met to the highest possible degree, we may be 
certain that we have attained the highest possible 
thermodynamic efficitnc.v. We must remember, how¬ 
ever, that in order for reelification to be accomplished, 
irreversible conditions between the liquid and vapor 
in contact at all levels in the rectifier is ne<’easary to 
a degree and that the more nearly we approach reversi¬ 
bility in this respect the slower will he the rectifica¬ 
tion. A similar statement, of course, may be made 
in regard to all thermodynamic transformations—these 
transformations are possible only by reason of the ex¬ 
istence of irreversible conditions of one kind or another. 
This being the case, true economy in any process should 
l)e sought by endeavoring .so to adjust the various irre¬ 
versibilities therein in such a manner that the sum total 
of the available energy dissipated by reason of these irre¬ 
versibilities is a minimum, the.se adjustments being 
carried to the point where further economy of available 
energy would be neutralized by increased cost of equip¬ 
ment and of operation of the’ apparatus necessary to 
accompli.sh that economy. 


British Gas Statistics 

The Gae Journal (London) summarizes the latest 
statistics regarding the British gas indu.stry in its issue 
of Jan. 81. 1923. The totals given in this summary are 
for Great Britain—England, Scotland, and Wales. The 
bulk of the sales are coal gas or water gas, but the 
■small amount of “Other Gas” included relates to plants 
making semi-water gas, carburetted hydrogen, producer 
gas, peat gas, gasoline gas or acetylene gas used in 
city distribution syatems. The quantities of coal gas 
recorded Include some coke-oven gas produced for dis¬ 
tribution either alone or mixed with other kinds of 
gas. 


1921 1920 


No. of companifiB 

MatonalBl-Bwl: 

797 

758 

Coalcarbonitcfl (tons), . , 

15,775.696 

17,566,316 

CJokeforwRtergM 

1,254.(22 


Oil (eal.). 

51.731.492 


CoalKU fM.ou ft.) 

194.518.147 

214.703.116 

Wafergaa (M.cu ft.) .. . 

49,894.716 

36,932.530 

Other gas (M.cu.ft.). 

. . 4.606,869 

5.342,096 


249,019,732 

256.977.744 

Coke abd Byproduct! Made 

Coke and breeie (tone). 

10,404,702 


Tar(gaJ). 

.... 160,376,472 


Ammonium aulphate (tons).. 

No ofCuetomen: 

.... 115,979 

4.030.647 

3.417,665 

PrejMyment. 

. 4.071.220 

. 3,486,090 

Length of maina (m&es).. 

.,, . 39,547J 

38,847 
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kilns, dry burning, feeding devices, etc., 
but many new problems were en 
countered. Progress ha.s been slow be 
cause there is only one unit with which 
to experiment and deviations from 
practice which gives fairly good results 
nrp cnn.scnuently conservative. 




IJlilizing Rubber Latex in 
Paper Making 

Tht* use of rubber latex for nianu- 
facturiny- purposes is rapidJy 
recojmitioii. The practical effect of il'^ 
application in industry will result in 
the further co-ordination of the rubber 
and other industries, uecordinif to a 
writer in the India Rnhhcr World fin 
February. The first successful apiilica- 
tion of rubber latex relates to Ih<‘ 
improvement of paper as retranU 
strength. Two methods have been fol¬ 
lowed in utilizing rubber latex I’oi 
paper making—viz., the beater mi’lhod 
and a new method known as top sizini^. 
The former method, patented liy Fred¬ 
erick Kaye, is fairly well known It 
consists of adding the rubber latex, widl 
diluted, to the beater pulp. The amount 
of latex varies with the ijuality of ttie 
fiber. Experiments with partly heaten 
fiber made into hand sheets with and 
without latex inilicale that the huisting 
strain and folding nunibL*r of the latex 
paper were much above those of pajH’i 
made under exactly similar condition'- 
without latex. 

Unfortunately, howevei', Anicrican 
paper munufnclurers have nol met 
with great sucess in the iisi' of latex 
with the beater niethial. The element 
of uncertainty in this difficult method 
has led t(v the discovery of a simpler 
and surer process. This is known as 
the "top sizing method.” and consists 
of top sizing with latex, containing a 



niinimtim of ^0 per cent pure rubbei. 
After the paper has been immersed in 
a lop .sizing mixture of latex and casein, 
i! IS run between rolls to squeeze out 
flit* excess liquid and t(i insure an even 
(iislributiim on the surface. The paper 
1 . tlu'ri (irieil on moderately heated rolls. 
Tlie latex-casein mixture consists of To 
pi'i' cent latex and 2o per cent water- 
i.hiliie casein, calculated on a basis of 
(liy ruliher and casein, diluted with 
c(|ual volumes of water. After dipping 
and drying, or partial drying, the paper 
may be subjected to a dilute formal¬ 
dehyde bath, which teiuls to increa‘'^e 
the water resistanct*. The lop sizing 
process is also applicable in making 
paper for wrapping, insulating, oil- 
and water-resistant iiui'p’ises. Fxpeii- 
ments have already been made with 
kraft paper and the favorable results 
indicate quite clearly the value to the 
indii'^try of such a process. 

HoUiry Kiln Liiiir Burning 

raiiroH's Notk Thl-i is all absliact 
,.r ;iii inftirm.al talk before tla' National 
Liini' A-'i.'Joeiatio!! In .1une. Ko- 

1 ;m\ kiln operation in the lime indu.'itry 
IS ]ikel\ to be 0 siRnifleant factor In the 
iiiluir and tlio aullior’H wide experience 
Liv<v lo lln'He remaiks a conaiderable 
inc-tige 11 is published In the l*ro- 
..ulniiis of the National Lina- As«o('ia- 

t loll 

From the cement manufacturer many 
data have beim obtained on physical 
problems such as structural strength of 


Fuel 

Kilns may be fired with either pro¬ 
ducer gas or pulverized coal and al¬ 
though the author’s experience has been 
only with producer gas, he believes pul¬ 
verized coal will work excellently and 
intends to install a unit. Mechanical 
gas producers give a much more even 
gas and have made })ossible an increase 
in production from 90 tons per day to 
110 tons per day with a limc-coal ratio 
of over d. (This is on a Oi ft. inside 
diameter by IbO ft. long kiln.) 

Size ok Stone 

Material is sized through a li-in. 
screen and retained on a &-in. mesh. 
Experience seems to indicate that the 
kilns like small stone, but there is a 
practical limit to the sizing. Consider¬ 
able difference of opinion exists as to 
whether the fines or coarse particles are 
more difficult to burn. The author’s ex¬ 
perience indicates that operating condi¬ 
tions will determine this. The fines will 
ride in the center of the kiln if it is 
overloaded, whereas in a thinner load 
with rapid jius.sage of material the 
larger pieces are apt to have an un¬ 
burned core. The latter case is more 
fiequently met in practice. 

Kiln Loading and Speed 

A definite ratio between kiln loading 
and speed should be maintained. Tlie 
depth of the load should be kepi con¬ 
stant and the rale of burning controlled 
by variation in kiln speed. An increase 
in heat is apt to be dangerous because 
of the danger of fluxing and sticking of 
the charge especially with dolomitic 
lime. An additional control is exercised 
by changing the angularity of the 
wheels under the cool end, which con¬ 
trols the travel in the kiln. The author 
believes that i in. per foot is the best 
inclination, though he uses if in. (Jreater 
speed can be obtained at a .smaller 
angle. H vat rftoovery is out of the ques¬ 
tion on a single unit. With two units 
the investment mitfht pay. 

Du.stiiiK in the limekiln i.s very diffi¬ 
cult to control and very essential to 
eontrol, for dusting effectively damps 
the burning flume. The control must 
be exercised at the discharge end, for 
at the rhurtting end the rock is non¬ 
pul verent. 

In order to recover some heat from 
the lime it is usually run through a 
rotary cooler. The best design of this ap¬ 
paratus is in inserting quadrant parti¬ 
tion plates. This divides the charge into 
four units and cuts down the dusting. 
Z-bars are worse than useless, as they 
pick up the lime and drop it through 
the air. This makes dusting a great 
nuisance. 

The rotary kiln has very high 
capacity and an interchange of ideas 
will doubtless lead to a great improve¬ 
ment in efficiency of operation. 
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Mom' tluui Dfly iinlu.stj lal, let liiiifil 
(tr .scicnlinf iifritMllcal'* nini Itiul' 
an- ro\i«'WPil ffRiiIai ly bv lln 
Hliif!' of a M<1. Tht' nrtiilrs 

below hav.' been Hcleeted finJii 
Ihe.st' publiealioiis bfeniise tlii'V tep- 
rfHeiii the nio'^L eoriMpleiiouM tlieni'"' ii. 

• tinlempoi ury Hternluro, an eoiusi 
(pietiliy whoiilil be of considerable int< i 
esl lo OUT- roatiors Tbost' Uiat an oi 
umi.viml iiilere.st will be publl.-Abod latci 
In abstract In tlil.s depaitTncnt, luil 
.since it i.H ffciinciitlj linnos.siblr in |)ii' 
pate a satlwfactoi'v nii.slracl of an 
article, tins list u dl eimltle oiii teadetv 
1i> k(M‘p abreast of curicnt libiatnie 
atui diictt tin'll reading to ailvaTnat;* 
Th'* inaRa/dnes fc\ ieweil Inivc all bt'i n 
ri'cclvcil willdti a foTiidKlit of niir piib- 
Hciitlon dale 

(IaS UoMl'OSlTlO.S ]l\ ('<\UT|,ATIO\ 

M L Abbi>tl <hts A uf-Ri'cord. L'el' 
3, pp 1 n-it3. 

GAB-l’’lItKl> .‘<TKaM Uolt.KH I'Al.tri.A- 
TIONB ,J. 1’ lAdtnotb On.s Aa'- 

h't coul. Feb 10, pp 

Kuhopkan I nsTii.j AtniN or ('oal 
Tar. It I''ut'nc.s.s .4yf-/fcco?d, 

l-’eb lo, im. pp ITa-lTT. 

Hti’Hopuct Ovbn Hrat Halanck 
I). S. Fhamberlaln nnd K. W MetUn - 
ern. Ga.H Affr-fiornid, Feb. 17. 1923, 
pp. 19»-I!()2 

Rbmoval (kP Nachthalknk From 
(iAfi. W H. Kiilweilei. Unpet rcati 
ut nnnURl meeting of New EnRlfind 


\s.sn(lallnn tif Cas Fni^licei - Feb 
11 aoil IV iJlJk. Ml Fostoii. Mas.s 

liAU'rrs- Ocoi intEN'i'K, .Mininu am> 
rsi'\‘5 ri 11 l.adoo Eoy and iUmhui 
.loiir-Vrvsn, Feb. 17, 1923. }.p .319-320 
I'ISTlM.A'riON Oh Oil. SHAI-I’.S in 
ScMN E A Ultlev. L'liy. mul MininQ 
■hnn--r)v.s!<. Feb 17. 1923. p 32(1 

Til n < btoWINC I 'lliCM li'Al, iNOr.HTKV 
nr i’Ai.KHTiMic. R, P .‘spii'linaiiii ('hem. 
\<ir (lA.iidon). Fi'b. 3. 1923 pp. Hi¬ 
ll t. 

Prtoi’KiiTiRP or AVooi' i.v l‘Ai’Kit Mak.- 
iNti U Jtdinst'ii and 11 N 1-ee /'nper, 
.1)111, 31. 1923. pp 11-1 I 

I'Amt .Sizing anp Cou.oin.'^ Rudolpli 
1 .nretu W'orhriihUttt fui Piipit.rfdli- 
iihiiltDii, vol. rvi, p ‘I.')12 (19221, 
si rKin-Kosi-iiATr HANni.iNo EqcU'- 
Kai Witrndnfe'. t’/uta. tt Ind , 
.laniiar.N, 1923, pp. -13-44, 

PltoOrcTION OF AMMOMCM SllLl'lIATK 
IN 'Ias Plants A Grebcl. riiini. ct 
/)((/. January. 1923. pp. 2fi-42 
‘ 'HKMICAL ACHIKVEMKNT.S OF Pastkfr. 
'} Ib'i-Lroiid. Chht\ cf Ind. Jamiatv, 
1 923. pp. 1-161, 

An Atthmct to Fiikackx thk Pro- 
PiK'TioN OF Zirconium Dioxinn. J. \V 
Haiti and George E Gollop Cono- 
dian Chrm. d Met.. February, 1923, 
pp 35-8 

The Bubinkss of Cutinu Eabora- 
TXIRY SIQUIPMBMT. JamcM H. WUson. 
f'aMrtdion C^ew. d Met.. February, 
1923, pp. 39-40. 
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Determination of Naphthalene in (iaw 
—W. H. Fulwoiler has assigned to tht 
U.G.l. Contracting Co. his patent for 
(limntitative determination of naphtha¬ 
lene in illuminating gas. In the prac¬ 
tice of the invention the naphthalene 
content of the gas is converted into 
naphthalene picrate by passing a known 
rpiantity of gas through a standard so¬ 
lution of picric acid, thereby increasing 
the electric resistance of the solution. 
The value of the electric resistances of 
the treated and of the standard solu¬ 
tions are then compared, thereby esti¬ 
mating quantitatively the naphthalene 
content of the gas. (1,443,3:10. Jan. 
2;;. 1023.) 


Artificial Fuel—Christian I. Gillstrap 
has devised the process of forming an 
artificial fuel of ground lignitie mate¬ 
rial, ground clay, ground commercial 
coke and a tar binder which is processed 
by coking the mixture at 500 to 1,000 
<leg, C. Hi.s patent also covers the 
jiroduct which is defined us “an artificial 
fuel consisting of a mixture of 2,000 
parl.s of crushed lignitie material, 20 
parts of coal tar, 100 parts of ground 
clay, and 40 parts of ground cnniniercial 
I'oke mixed together and heated to effect 
coking,” (1,443,350. Jan. 30, 1023.) 

I’roccss of Making Coke Briquets— 
W. E. Davies, of London, England, i.s 
granted a patent on a special process 
of coke-briquet making which is in¬ 
tended to meet the diffieulty which he 
descrihes as “the tendency for the 
briquet to suffer disruption so that no 
practical coke is produced.” He de¬ 
scribes the process as follows: “A 
prores.s of making coke in briquetted 
form which consists in first mixing the 
coal or reinforcing its pre-existent nat¬ 
ural binding material with up to 10 per 
cent of its weight of a resinous binder, 
then compressing the coal to form 
briquets which are perforated, bored 
or the like to increase their surface, and 
then carbonizing or partly gasifying the 
briquets under .a pressure maintained 
helow that of the atmo.sphere, substan¬ 
tially as described.” (1,443,618. Jan. 
30, 1923.) 


Crusher—Milton F. Williams has 
patented and assigned to the Williams 
Patent Crusher & Pulverizer Co. a new 
form of crusher. There arc two new 
and interesting features to this 
cTu.sher, which follows in general the 
familiar rotary hammermill type. The 
first is a breaker plate which may be 
adjusted toward or away from the 
hammer circle to suit the degree of 
fineness of the material being crushed. 
The second is an adjustable bottom to 
the crusher feed-hopper, by means of 


which the rate of feeding can be varied 
at will, or changed to suit the angle of 
repose of various .sub.stances which 
might be crushed. (1,439,781. Dec. 
26, 1922.) 


Nickel Alloy — This invention com¬ 
prises the addition to the customary 
Monel metal alloy of an excess of 
aluminum over that usually employed, 
so that the total amount of aluminum 
shall con.stitute from 8 to 10 per cent 
of the total contents of the alloy. 

It is claimed that with this amount 
of aluminum the metal becomes so 
hard that it cannot be cut with a hack¬ 
saw or filed, and if an attempt to file 
it is made, it turns the teeth of the 
file. On the other hand, the metal, 


while so hard, is tough and extremely 
resistant to .shock, which makes it of 
value in construction. It also retains 
the ability of standard Monel metal 
to resist corrosion. Tests have shown 
that an addition of aluminum in per¬ 
centages in excess of 17 per cent pro¬ 
duces a brillle alloy. (1,439,86.5. Leon 
(’.ammen, assignor to the International 
Nickel Co. Dec. 26, 1922.) 

Method of Producing Fine Powders 

—W. K. Lewi.s, of Newton, Mass., has 
a.ssigned to the Goodyear Tire & Rub¬ 
ber Co. a patent for production of fine 
(lowders. In the case of zinc oxide, for 
example, if zinc vapors are led into 
dirt'usion or oxidizing ehamher directly 
from retorts and burned with air, ono 
Would imagine that a very fine degree 
of subdivision would he obtained. As 
the parlicjes agglomerate to large de¬ 
gree, this is not the case. The author 
prevents this agglomeration by adding 
a diluting gas, in this case carbon di¬ 
oxide. The particles thus do not have 
an opportunity to form aggregates at 
the high teniiieralure of crystallization. 
(1,442,28,5. Jan. 16, 1923.)' 


American Patents Issued Feb. IH, 1923 

'Plif folhiwniK' ntimhf't's linvt' lictMi (iiif tiMlfiiii'iil, ;iic mo.sf wdtlliy win be 

.'jclcctt'il from tli(' lati'Ht avtiiltiblc insue of jutlili.slii'd iti .'ili^uncl il Is rccoKtiizod 

IIk* (linittr of the l.lnili'fl StiiU'.s dial «<■ caniiiii .ilvs.tvs am icipalf our 

I‘ali'ii1 Oftho bt'tiiu.sc Ihi'.v iipiit'.ir to iriuiers' ititMtsts iiinl a<*t otriinKlv IIiIm 

havf perdtictit itilfn-.sl for ('hrm. .f- Mtt fidvano- ti.sl is publi'-licil for th<‘ iM'iO'tlt 

reader,s, '|''1 i«'n will ho .sIikIumI lalor by of (hose who m.iv noi oarf lo awall tmr 

('III III. i( Mrf.'N atiiff niul lho.se which, In Jialymfiil ami .s> tioii,''is, 


l.l l l,773-'Soa)) Fl.’ikt'f and Id.stribu- 

lor Wallt'i- C ]{(lh)W.s, Montreal, t^'ie , 
('anada. asslimor lo Artliiir J''im\stoiH‘, 
Motdt eal 

1,1N 80!j — r’iieinical rotniionnd Lso- 
proiiylalh’lbarhitnric Arid JOrn.st I’rtds- 
wt'ik. lla.sel, Switzerland, nssitcnor to tin’ 
Hofftmitin-La jtoche ('iK-iniifil ’Works, 
N'rw Ynik 

1.14-1.8.t:{ —• Apparatus for UblainiiiK 
1‘olash l-'roni Distillery W;iste by Iturn- 
Imr iJu- Sanir Carl Manor, ,Ir, Haltl- 
nioro. Mil., a-sslgnor to \'. S Industrml 
Alcohol (;o. 

1,14 1.844 Making Emulsions. Karl 
IV McElroy. Washintjlon, 1). C., assignor 
to Itobc.son J’rocoss Co., Now York. 

1.411.865—I’roreHs for Tnatiiifi llub- 
bor and ProdutLs Obtained Tln'iaby. 
t’barb’H E. Jiradley, Montclair, and Sld- 
nej' M. Caldwell. Jjconla, N .1.. asaignors 
to tin; Naugatuok (^homical Co., Connec¬ 
ticut, 

1,-I'M,887—Method of Producing Pure 
Irtui by Electlolysis. August Scliwlete, 
assignor to the llrrn Chemische Fabrlk 
Oi-losheini-Elektron, Frank fort-on-lhe- 
Maln, Oormany. 

1.444.891—Method for Making Acid- 
Proof Ailoy.s. Richard Walter, Dussel- 
dorf, ficj-nutny. 

1 ,44 4,960 — Method of Sizing Paper, 
.ludson A Dp Cew, Ni'w York, N. Y , 
assignor to Process Engineers, Inc. 

1 4 44,989—ProceHS of Obtaining Bo- 
dlum Dpkaborate from Boronatrocalclte. 
Wilhelm Vosa, assignor to Schott & Gen, 
•Icna, (Jernitiny. 

1,444,997—Apparatus for the Electrical 
Separation of Suspended Material From 
riascs. Eviild Anderson, Berkeley, Calif., 
assignor to International Precipitation 
Co.. I.<o« Angeles, Calif. 

1,445,004—Method of and Apparatus 
for .Solidifying Materials. Edwin Cowles. 
Auburiidale, Mass., assignor to the Elec¬ 
tric Snioltlng & Aluminum Co., Inc., 
Ijockport. N. Y. 

1,445.082- Method of Manufacturing 
Anhydrous Metallic Chlorides. Bernard 
Howard Jacobson, Charleston, W. Va., 
assignor to E. C. Klipstein & Sons Co.. 
New York. 


1,115,16:: Appanilus for (’’onverting 
h'liiiiuitcH Into Dxalalea Ih-ininn W. 
Pnulu.’s, |{i(htiioiid Hill, N Y., osaignor 
lo Ko\al IhdfUig I’nwdi'r Co . 

1,115,167 i’toie.Hs for tiui Matuifiic- 
ture of I’lMiMpli.'ile .Maiiure.s JliTinanil 
i’biii.soii. IlMniliiiig, < h-i'tiiMiiv. 

1,44.5.1(18 ri'oef’Hs for tlii’ Maniifuc- 
luring of Vinyl H;ilidi s Hoiiiuinn i’iuu- 
Hon, llnnduii'K, (JerniMriy. 

1,41.5,30.3-- .\It tlioil of niid Mean.s for 
i'rodiu luu 1‘UM' 1 .ifjuld Tlydroeyanic 

Acid. William C Dingle, Lo.s Angeles, 
Calif. 

1,44.5.;{29 -MoUiod of Effecting Solu¬ 
tion ol .Subslnnee.h ;iml Removing (loot¬ 
ings From Jtodie.s. V'lclor licnhcr, Madi¬ 
son. Wi.s 

1,-14.5,331—Compound of Mon-Azo Dyo- 
Htuffs and IzJikcs Derivable Therefrom. 
Arthur Idiiz, New York. N. Y., as.signor 
to the Clu'tmral [•’oundalion, Inc. 

1,445.3I)()—Melliod of J’roduclnB Zinc 
Dxlde. Furl P. Stevenson. Cambridge, 
Mass., nssignor lo Arthur ii. l.,iltle, Inc., 
Cambridge, Ma.sH. 

1.44.5,378—Ammonia I)ynamlto. Clif¬ 
ford A. Woodbury, Media, J’a., assignor 
to FI. 1. du Pont do Nemours &. Co.. 
Wilmington, Del 

1,445,382- MunuCoclurc of Aeetose. 
Joe Olglerd Zilanowich, I/mdon. England. 

1,445,387—CoJited Paper and Substance 
for Coating the Same, Jlenry N. Case, 
Oak Park, III, assignor to Sears, Roe¬ 
buck Ar ('o , Chli sgo. 

1,455,438 ••• Ariparalus for Treating 
Hydro<‘arbonH. Stephen T/otiis (Jartlsn, 
'I'oronto, Ont.. Canada, asaignor of flfty- 
flve onc-lmndredtlus to Alb<Tt Edward 
Gooderbnm, Toronto. 

1,445,49.5 -I’roceBM for Rendering Chlo- 
ride.s of Ketones .Soluble by Meana of 
Alkalis. Anloino Uegnouf De Valns, 
Mlrlbcl, Ain, J’rance. 

1,445,54 4—ProcRH.s for the Manufac¬ 
ture of Crotonic Acid From Crotonalde- 
hyde. Thcodfir Odlnga, Badel, Switzer¬ 
land, assignor to Eloktrizitittswork, 
Donza, Gsmiiel, Switzerland 

1 445.603—TrcHtnauit of Sulphite (Cel¬ 
lulose IJquoi’s, Jacob S Robeson. Pen¬ 
nington, N. J.. assignor lo ,1. S Robeson, 
Inc.. Wilmington, Del 


Complete speclAcationn of any United 
Stales patent may be obtained by re¬ 


mitting- lOe. to the Commissioner of 
Patents. Wushhigton, D. C. 
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Technical News of the\feek 

Current Events I'n the Chemical, MeralliiiL'ical and Allied Industrial IicWs 
Leplslative Developnients-Aclivines of Cnvernment Bureaus, 'lechmeal Societies and Tiade Associations 




Proposed Dye Tariff Rules 

Tentative Draft for Imporl Iteuulations for Dyes Issued as Basis 
for CrilicLsm—Treasury Department Desires All Suk- 
uestions for ('haoKes i’rior to March I 


I N ai'ciirriancc with [laraKniph^ 21 
and liS of Mu> new lanir act. the 
Tnasury I)(’|»aiTinent has issued a pre¬ 
liminary draft of re^rulations ftir the 
entry and appraisement of dyes jind 
coal-tar pvtuiiKTs. This is to servt‘ as 
a basis for criticism hy iniportci^. 
manufacturers and others interested; 
and sua:jrestions for ehanji'es to lie t ni- 
bodied in the final draft will lie r(‘et‘ived 
up to March 1. 

The tentative draft follows: 

TdIx'UKj Saniitli’n J'r'my io Kuini. An 
importer may be iiermitted under 
proper supervision to take saniiiies 
prior to entry of articles dutiable un¬ 
der parn^rraphs 'll and 2K, and apprais- 
in(f olticers may lake samples of such 
articles wtien deemed necessary. 

hifontKiiioH Acquired I^rior to Kutry 
or Avpt'dlxf dH'ftf. An importer shall 
furnisli to the appruisinp oTicer prior 
to entry or prior to appraisement such 
information as such officer may reipiest 

lh'tv)'o{inu\\o}t of Similar ('ompetitire 
ArticU’H. A domestic article shall be 
considered a similar comiietitive article 
as compared with an imported artich* 
if, in the use or uses which constilule a 
major portion of the quantity of the im¬ 
ported article consumed in the United 
States, said domestic article accom¬ 
plishes results sulistantially ecjual t(, 
those aecomplished ]»y the imported 
article when used in substantiHliy tiie 
same manner. 

A domestic article, which is not 
freely offered for sale but the predom¬ 
inant use of which is for the manufac¬ 
ture of another similar competitive do¬ 
mestic article, shall he considered a 
similar competitive article as compared 
with an im|)or1ed article which is or 
may be used for the same puiqiose as 
the domestic article. 

lArtr of (’ompitifirv and Xon-Coiii- 
prAitivc Artirlca. The United Stales 
appraiser of merchandise at New York 
shall issue at once a li.st of articles 
w’hich he deems corntmtitive and non¬ 
competitive. respectively, and shall 
from time to time add articles ther(‘to 
or remove articles therefrom, as inves- 
ti|;ation and experience shall justify. 
Such lists shall be advisory only. The 
appraiser shall furnish copies of such 
list and amendments thereof to the 


rusloms Intormation Kxclumj^e for i-ir- 
culari/atinn to olhci appraising officers 
and siiall furnish copies therecd’ to the 
piiiilic nixin requesl. Ajipraisinp; officers 
shall not furnish any information rc- 
pardinp: the American sellinjr price or 
the United Slates value <d' any article 
named in such lists, but may upon re- 
(piest furnish importers with the names 
and addresses of all the known domes¬ 
tic manufacturers of or dealers in any 
such articles. 

Entry o) Arfirlrr o)i thr ('omprtifirc 
or Ihr .\'i>ti-('om petit ire Lirt. In enter¬ 
ing' article^ named on such lists import¬ 
ers must stale the value thereof, 
bearing: in mind the provision in section 
■IK!) of the tariff act of 1!)‘22 that 
“Duties shall not, however, be assessed 
upon an amount less than (he entered 
value” with (he exce))tion spocifu'd in 
the rest of this section of the act. 

Entry of Articles on Neither the 
('oinpefilii'c Xnr the Xon-t'ornpctitive 
List. When an article offered for entry 
IS not nunii'd on either the eompetitive 
or the noM-eoinpetitive list, the ap¬ 
praiser shall ])roeeed immediately to 
ilelermini' to which list the article -be- 
lon^rs, perulinji: which determination the 
im]»orter may withhold formal entry. 
The apprai.ser shall inform the 
importer of his determination of the 
(luestiori, but shall not furnish the 
importer with any advice rep:ardint^ the 
value of the merchandise, thouKdi the 
ap])rais(‘r may upon requesl furnish 
the importer with the names and ad¬ 
dresses of all the known domestic 
manufacturers of or dealers in any 
such articles. 

difference in Sfienyfh of Imported 
and Domestic Articles. When an 
imported article is of substantially 
different strength from a domestic 
])roduct which is deemed a similar com¬ 
petitive article, the value of the 
imported article shall be adjusted in 
r<*lation to the selling price of the 
domestic proiluct in accordance with the 
proportion w'hich the strength of the 
imported article.*? hear to that of the 
dome.stic. 

Similar Comfirtitire Domestic Ar- 
tides Which Are Xot Freely Offered 
for Sale in the Vvited States in the 
Same Condition as the Foreign Article 
IV/itm Imported. When a similar eom- 


San(l-Liin<‘ Brick AH^uciutioii 
Holds Aiiiiiiul Meeting 

The Sand-Lime Brick Association 
held its nineteenth annual convention at 
Urand Kapid.s, Midi., on Feb. 8 and t), 
The meeting was very well at¬ 
tended, and the general tone was ex¬ 
tremely optimistic. Almost every mem¬ 
ber reporti'd ddliculty in making enough 
brick to meet the demand -a situation 
very unusual for this time of year. 
They an* facing the openiriji of the 
spring building Msison with no stock on 
hand. 

The {irograin contained many inter¬ 
esting papers, dealing with technical 
problems. e(iiiipment, labor and trans¬ 
portation. Among the papers were 
some of particular interest; as Robert 
Marshall on “Influence of Lime in Ce¬ 
ment Mortar.” I. G. Toepfor on “Use of 
a Rod (ii’iniiing and Mixing Mill,” “High 
taibor Turnover,” hy ,1. M. Zander, and 
“C'onimon Labor Shortage,” by W. H. 
('rume. An inspection wfis made of 
the plant of tlu* Grande Brick ('o. 

The officers elected for the coming 
year wtux*: President,,!. Morley Zander, 
Saginaw. Mich.; vice-president. H. W. 
Terry, Toronto, Canada; secretary, ,1. S. 
f^almer, Sehew’aing, Mich.; treasurer, 
Allen G. Walton, Hummclstown, Pa.; 
executive committee: Frank Waterman, 
Toronto, (’anada; Irvin (I. Toepfer, Mil¬ 
waukee, Wis.; H. S. North, New Bruns¬ 
wick, N. ,1.; W. fl. Grume, Dayton, Ohio; 
W. J. Carmichael, Willoughby, Ohio. 


petitive article manufactured or pro¬ 
duced in the United States is not 
freely offered for sale in the United 
States in the same condition as the for¬ 
eign article when imported, the ad 
valorem rate on the latter shall, never¬ 
theless, he based on the American sell¬ 
ing price of the former, but such selling 
price shall he the price that the 
manufacturer, producer or owner would 
have received in a bona dde sale, or was 
willing to receive for such merchandise 
when sold in the usual course of trade 
and in the usual wholesale quantities, 
at the time of exportation of the im¬ 
ported article. In ascertaining the price 
that the manufacturer, producer or 
owner would have received, the ap¬ 
praiser shall use all reasonable ways 
and means in his power, which, in the 
opinion of the department, may prop¬ 
erly include consideration of the cost 
of production, the relation of the article 
to any completed article of which it 
forms a part, or the selling price of 
similar articles, according to the cir¬ 
cumstances of the particular case. 







f'l'hruary 28, 1923 


CHEMICAL AND METALLURGICAL ENGINEERING 


417 


Ascertammeni of American Selling 
1‘rice When, the Domcgtic Similar Co7n- 
fKiitive Article /s Offered for Soh’ 
f'tidcr CoTuiitionH Indicating an Intent 
h) Hestrain Foreign Trade. When the 
appraising: officer shall be satisfied, after 
due investi^:ation, that a similar eom- 
jutitive article is manufactured by 
only one manufacturer in the United 
States, or that there is a combina- 
lion of manufacturers or dealers by 
reason of which such article is offered 
lor sale at an arbitratry and urirea* 
sonable price which does not secure 
hona fide sales and operates to pre¬ 
vent importations of the imported 
article, such officer shall ascertain the 
price that the manufacturer, producer 
(>r owner W(juld have receited, within 
the meaniriir of section ‘l(i2(f) of ttic 
tariff act of 1922 in bona fide sales, 
attention beini*' invited to re^^ulation S 
herein. All such cases shall he rejiorted 
to the department with a view to their 
iu'inj: referred to the f'ederal Trade 
('ommission. 

Where There A/c Tiro or More ('or- 
resinniding Doinrstic Frodiirtn. Where 
tlu‘re are two oi- more coiTcspondin^*' 
domestic products, the American sell¬ 
ing: price of the dome.stic product which 
i-omjiared with the foreiirn product ac- 
comiili.shes results more m^arly equal 
shall he taken as the'basis Cor assess¬ 
ment of the ad valorem rate; f)r()vide(i. 
however, that due allowance in price 
shall he made for any difference in 
concentration or strenp:th between the 
dome.stic and the forei^m product. 

Articles Which Arc Not ('oat-Tor 
Prodneis. The words “similar competi¬ 
tive articles” in paru| 2 :ra))hs 27 and 28 
shall not he construed as relating'- ex¬ 
clusively t() coal-tar products. An 
imported coal-tar product may ht* 
compared with a domestic non-coal-tar 
product, or an impoiled non-coal-tar 
product dutiable under paragraphs 27 
and 28 with a domestic coal-tar product, 
for the purpose of determining: whether 
they are similar competitive articles. 
The rule provided in paragraphs 27 and 
28 for the dete rmination of similar 
competitive articles and the regulations 
herein provided thereunder, shall be 
applied in such cases. 

Asceiiaimnent of United States 
Value. The following instructions for 
the ascertainment of United States 
value are reproduced from Treasury 
Uecision No. 29297 of Oct. 31, 1922: 

Tents. Tests which are necessary in 
the appraisement of imported articles 
shall be made under conditions approxi¬ 
mating as closely as practicable the con¬ 
ditions under which the articles will be 
Jictually used in trade or manufacture. 

Trade Papers a.v Sources of Informa- 
tion. Appraising officers may consult 
the trade papers, but the weight to be 
given to the quotations and other in¬ 
formation therein is for the determina¬ 
tion of the officers themselves. 

Information Required at Porte Other 
Than New York. Appraising officers 
ports other than New York when 


Nation Will Fight Weevil 

National Campaign Formed to Carry On Fight—Calcium Arsenate 
the Crux of the Battle 


A S A result of the meeting held in 
■ Atlanta, Ga., on Feb. 20-21, by in¬ 
terested parties, a campaign was incor¬ 
porated under the laws of Tennessee 
to carry on a 5-year war of extermina¬ 
tion against the boll weevil. Dr. Miller 
Reese Hutchison of New York is the 
presitlent and managing director. 

Under the plan of organization 
adopted, Dr. Hutchison will be the ac¬ 
tive head of the corporation, with full 
executive power, and will appoint a 
board of ilirectors consisting of one 
man from each state in the cotton belt 
and prominent men in the cotton indus¬ 
try in the North and South. The di¬ 
rectors of the cotton states will, in turn, 
a]ipoint committees of live, of which 
they will chairmen, to carry on th<‘ 
work in their res})cctive states. 

All phases of the work were con¬ 
sidered by the various speak(‘rs at the 
meeting. Among (dhers, D. B. Brailner. 
chied’ chemi.st of the United States 
(’hemical Warfare Service, explained 
the exfieriment.'' being conducted by the 
government in the use of poisonous 
gases to combat the evil. He said so 
far the tests had been very good. 

Another feature of the meeting was 
the discussion of the threaUmed short¬ 
age of calcium ar.senate, by Howard 
Armbrustcr, New York, Bradley 
►Stoughton, New York, and Guy K. 
(Tirrier. 

Armbrustcr’s Speech 

Mr. Armbruster said in part; 

< Niii.viOcr;ttii>n of subjH«-i tn br 

« (Hiiin .-nid of foal \ahio must 

liioludo Iho iloriianil 1 f<ir (aloinm at'^o- 
iiatcl. Sotloosl> \vc niusl admil lliat 
tinlil tlilN <iuoHtioii of 11 h' <lotnarid lot 
oaloHun ar.Moiiato is mofi doflnitoh in- 
ilioittod titan ;il pfosonl tlioi.- oaii bo no 
II114- solution of tho oab-lnm afson.at'' 
prtiblom v\ihioli will put an aniplo nup- 
ltl> of ))oison In <‘\oi-y oounlv in llio 
South at <‘xa<‘tb- tho niomonl Un cot¬ 
ton ofop nord.s it, 

Demand doo.s ned and cannot <'lintmc 
ifo industrial ola.ssiflcution of a bv- 
prodint. Thin byprodud .supply of 
arsenic being llnilttal and increase or 
tit'ciojisc in lU prodiK llon being <'oii- 
tiolled h\ fjK-turs having absolutely 
iiothitiu to do with tim demand, it is 
evident that il must be supplemented 
b\ direct produetinn. And tlii.s nu'ans 
ilexalopmeiit of new pro< e.‘i,ses atal c.h- 
t>il»llshnient of n<-w plants with <iinse- 
({uent irivestment <if <!ij»11h1 .Ml this 
earmctl come In a day or a tnontlt or a 
.\<“ar, even thoiiRh the need be as gia^at 
a.'-i 11 Is {it jiresent- 

So with th<‘ Inereaslng of existing 
pbintH produidng lailclum aiseiiHte from 
commeielal bypro(lu<d ai’.Hcnie and the 
building of new ones utilizing the sanu- 
method.'j has come the estabh.^hinent of 
iu‘wi)laiits to produce e()mnierelal while 
ars<‘nii‘ dlias't from ore, tu'W rnelliods of 
]»rnducing calcium arsenate from wdilte 


in doubt on any question arisinp; un¬ 
der paragraphs 27 and 28 shall take 
the question up direct with the ap¬ 
praiser at New York, who shall give his 
advice as promptly as possible. Jf the 
inquiring appraiser shall be dissatis¬ 
fied with the advice of the appraiser at 
New York, or the latter shall be in 
doubt on the inquiry, the question 
shall be submitted to the department 
for an expression of its views. 


Misrnic aiKl ol ijrodin-los r;,K-iuin arse- 
imtc direct from ore 

ArscMdc the niw' mutcrial is lnrK<'ly 
a byproduct and ban a hi.slorical record 
ii.s to Hcllmg pi let* mote ertatlc than 
Hint of any i eeugtu/t tl basic raw ma¬ 
terial for tile etiemieiil Imiustvioi^. * The 
price chart on iirsenlt lh<' world over 
for the la.sl i;il yejir^ loelo- like a eto»a- 
seeiion ttf 111! moimtains of Switzer¬ 
land. b'Aen now with tid.s ireniendou.s 
domand springing up almo.st tivi'r night 
iivseruc has not \ et loininal the high 
point of a few .\eaiH ago iJemtU'im'n, 
>t)U might ju.vl as well accept Iho situa¬ 
tion on a cold blooded hauls You can¬ 
not have a s(o;oi\' supply of any jiroil- 
iiet of mitie, fiotfity ot o\on of agrl- 
eiiltme win H till' initiative of human 
ageney i.s reciuired unii-.s.s the eetuioiiilc 
.''limuliis (if ,sioad\ demand is jil.^'O ex- 
Islon! It .smipl\ won't happen and a 
.so.asonal atai Ilia luating i efpilrement 
for an indetinlb' (luanlity ean'l tjnalify 
;i.>« a .>'teijii.» domand I'alfo tlie arHcnie 
mdii.sti.N a.*, il has oMstod in this ooun- 
1i\ o.iii A’oii lilaiiio llio stindloi.s for 
logaiding ibiK amall I’oatiifo of thnlr 
total |ii odiiot io]i wltli Imlirroi onoo’’ 'fliev 
don't wjini to piodiko it thoy liave to 
—it is m Uio oils thoy mino anil nmolt 
and tlio\ oamiot iudit thom.selvos. 
l■^^rmotl^ ilio\ lot il go up their 
smoltoi siatKs .is tio( worth saving; 
but logjsbilion eompollod them to con¬ 
trol liie.'.e Innio.s, ,is llio orude ar,sonic 
dust w.a.s naluiallv oljjo.loil to by their 
m-igldioi.s .So iiio\' bog.ari loonverlng 
It m (In' oiudo .vlaii and Ihon tcflned 
it (o mako It rnitikotjiblo 1 voiituri! 
to sa\ that if this logislation of vjii'Iou.s 
Wo.slirn .siatos laid not foiood tin- con¬ 
trol of ar.sonloal smoltot I'unios in the 
pii.‘'i tlio aisonlo.'il m.vootloido induatry 
Viould novoi bavi rii;ido Hio stridcH it 
Inns m roooni \oais onttioh indeiiond- 
ent of iitid prooeding tho pio.mnt boll 
wa'ovil .situation 

I am going to < lioo with an jippoal 
fill oonstiuoti\o (oopot.ition betw'een 
ooii.sumoi .ind ptoduoor of boll weevil 
jml.sop.s I put llio l•ons^lltlor (lts( be- 
f'au.so bt.s flomami must f oriio flr.sl and 
he must appieeiato Just tfial fact If 
he wanl.s f»rodneer.s to function effl- 
eiettlJv or (it all 

If Ibis milioii.'il boll weovil ejimpiitgn 
e.an .asHist tf'W’ard that, arnl I believe 
that It (an. I am sure it will <lo one 
most eoiisl 1 uelive pio<o of work that 
noods doing very rmieli indeed, After 
all that kind of thing is just wbal thlx 
campaign is for fis I .soo it. to eo-ordl- 
n.ate all amneif'.s to tin end tlnit lids 
|iest bo oonti'ollod and <ioslroy(-d. 


Kn^iii(f(‘ring Foiiiidatiun 
Elf'cls Officers 

The annual nurtintr of the Enfcincer- 
iiiK Foundation’s hoard of dircctor.s was 
hold on Feb. 2H, and immediately fol¬ 
lowing the results of elections for offi¬ 
cers was announced. 

Charles F. Rand, treasurer of the 
A.I.M.E., was re-elected chairman. Ed¬ 
ward Dean Adams of New York, Fellow 
of the American Society of Civil Engi¬ 
neers and member of the American In¬ 
stitute of Electrical Engineers, was 
elected first vice-chairman. Frank B. 
Jewett, president of the American In¬ 
stitute of Electrical Engineers, second 
vice-chairman; .loseph Struthers, treas¬ 
urer, and Henry A. Lardner, assistant 
treasurer. 

The new board of directors will be 
made up as follows; Alfred D. Flinn, 
Dr. W. F. M. Goss, Colonel A. S. 
Dwight, George H. Pegram, Bancroft 
Gherardi, S. H. Woodard, Prof. A. L. 
Walker, J. H. Barr, H. H. Porter, Dr. 

D. S. Jacobus, Prof. H. M. Boylston, 

E. W. Rice, Jr., E. A. Sperry and J, V. 
Davies, 
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Raw Material Survey Planned by Hoover Activities of the C.W.S. 

. Secretary Weeks in Speech to Agricul 

Production of Rubber, Sisal, Nitrates and Quinine Is Sought lural Editors Lauds Pest 

for II. S. Controlled Territory Destruction 


R ecommendations for an ex 

haustive investigation into the jnts- 
sibilily of developing new sources of 
crude, rubber in order that American 
consumers may avoid a shortage of 
supply and high prices as a result of 
the policy of restricted productioii and 
penalizing export taxation a<lopted !)> 
the British colonial governments were 
submitted to the House Approjnualions 
Committee recently by Mr. Hoover aiid 
Assistant Secretary of Commerce Hus¬ 
ton. Later the scope of this prospec 
tive investigation was broadened to in¬ 
clude numerous other raw materials 
used by American manufaelurers. the 
production of which is controlled by 
foreign count rie.s. 

For this reason the eommitlee hii'- 
heen asked to make the a)ipro|iiiatioi! 
of $f)00,000 required for a survey of 
crude rubber sources available for iti- 
vestigalion into other import nunmodi- 
ties where there is a growing teuilem y 
for restrictions and price control. Mr. 
Hoover believes that the goveriimeiit 
should ascertain possible sources of 
supply Ilf crude materials in order to 
assure American industry free and un- 
restrieted access to needed suiiplies. In 
addition to tlie ruhlier situation la 
intends to sia-k escape from foreip'ti 
manipulation of the auiiply of nitrates, 
sisal for farm hinder twine, (luiriiiii' and 
other raw materials. 

$1011,000 for Kxperinienlal Work 

Of the $,"i0(l.000 suggested tor the iii- 
vesligatiun it is idanned that $1110,(100 
would he availalile for experimental 
work oil Tuhher. It is proposed that 
the rubber investigation should cover 
the economic protilems of production in 
Latin Anu'rica and the Pfiilippines to 
gather, with probabilities of extended 
production in other quarters. Study 
would he made of such questions as 
comparative eo.sls, available laud, ruh- 
lier supplies, laws, taxation and trans¬ 
portation facilities. Surveys of sources 
fur otlier essential raw materials would 
he carried on along the line.s of the pro¬ 
gram outlined for the rubber iuveslign- 
tion. 

In conneetion with this matter of ruh- 
twr production it is of interest to note 
a memorandum recently handed to Sec¬ 
retary of War Weeks by the chief of 
the Bureau of Insular Affairs, This 
memorandum states that of all our in- 
.sular po.ssessions, the Philippines alone 
are suitable for development n.s a source 
of crude rubber. The ('anal Zone is 
also available for thi.s purpose—as the 
Republic of Panama already suceess- 
fully produces the product. 

Rubber in the Philippines 
The memorandum continues; 

“That rubber would grow in the 
Philippine Lslands has been known and 
wild rubber has been collected and sold 
by the Moros and pagan people of Min¬ 
danao and the Sulu Archipelago for 


many years. Since the American oc¬ 
cupation, most careful studies have 
heen made of the possibilities of rub- 
lier production in the Philippine 
Islands. Reports hearing on this have 
heen printed and circulated. Produc- 
fion ha.s been exjierimcntal under the 
Philippine Department of Agriculture 
and it has been undertaken in a com¬ 
mercial way by private parlies and 
there is at present produced on rubber 
lilantatioM.s in the Philijipine Islands 
about 2{)li,00() Ill. a year, which is in¬ 
creasing as new trees come into produe- 
tiiiii. 

“It may he slated that people in the 
I’niled Slates seriously interested in 
tlie production of rubber are well ad¬ 
vised of the possibilities of ruliber pro¬ 
duel ion in the Philippine Islands. Ttiis 
matter has heen laid before them in 
eviry possible way for a number of 
years. In the year 1917 Mr. Pearson, 
editor of the India. Ra/ihcr World, 
made a trip to the Philippine Islands 
for the purpose of iuvesfigating the 
rubber situation there. His report, 
which rail through .several numbers of 
the ladin Rubber H'or/d. was mo.st 
favorable to the profitable production 
of rubber in the I’liilippine.s. There 
are availalile in the bureau estimates 
covering every feature of the planting 
and jiroduclion of rubber in the 
Philippine Islands, some of which are 
taken from the actual plaiilatiou re¬ 
sults.’' 

The situation with the other raw ma¬ 
terials mentioned above and with others 
not mentioned is not so urgent as that 
at present obtaining in the rubber mar¬ 
ket. 'The possibility, however, of such 
a situation developing in them is latent, 
and it is for this reason that the De¬ 
partment of Commerce wishes to make 
the broad general survey now planned. 
The department feels that there is a 
surprising number of different coni- 
hinatioiis which hold the American mar¬ 
ket at their mercy in point of prices 
and quantity of supply. 

SlutuR of other Raw Materials 
Sisal, for the manufacture of binder 
twine, for example, is produced almost 
entirely in the Province of Yucatan, 
Mexico, and the prices for this harvest 
neces.sity have been as thorns in the 
tiesh of the Middle Western farmer for 
years. Quinine, originally produced in 
Peru, is now cultivated in the Ear East 
and bought by this country through 
Great Britain or the Netherlands under 
very much the same conditions that the 
American rubber supply is obtained. 

Raw nitrate production in Chile is 
almost wholly under British or Chilean 
capital, and it is the intention of the 
department to open up avenues for the 
entry of American capital into the 
business of furnishing the home maker 
with this and other necessary com¬ 
modities unhampered by the commercial 
policies of other ngtions. 


Peace activilie.s of the Chemical War¬ 
fare Service and what they mean to the 
farmer were )i(iinled out by the Secre¬ 
tary of War on Feb. 26 during the 
course of an address before the Ameri¬ 
can Agricultural Editors' Association. 
Among other things, Mr. Weeks said: 

One cannot pass by ttio inattor of 
(li’.‘$tnti'tion wiDioul consideration 
of liic work of lilt' (’homloil Warfare 
.Service. As you know, while we dep- 
rcca’c in<‘ use of khscs in war, we 
liavD (]ctt rrTiim‘(i tlial we muat be pro- 
jiarctl 111 dcfcml ourselves HKnInst any 
possililc use of poison kuhc-s by unseru- 
jniloii.s outlaw countrleH. In .siudylnfr 
this jiiobl^n to a.s.sure the ciTeciivonpaa 
of oui Kins maska and oilier dt'fonsive 
applianet’S we must investiK.'itc Uie ef- 
lecls of nil poisonous cornpoiinds Jt 
I.'' tlie policy of the War 1 lepartinent 
to conduct our Inve.stipatlon.s Ho that 
the data which we discover can be 
lilveii (V<r\ {los.silde pearc-tline use in 
addition to .setvIriK tlu; defensive THir- 
mse 'I'tie Cheinleal Warfare .Servli-fi 
la.-k accordiiiKb’ been able to make 
Mitu.’dde contribution.s lo the mcdieal 
s( .'I’rit e. to the dye indu.stry, and finally, 
to tlH' woik pest exlennlnation, The 
Jhihlli Health Service is already usiiiK 
with cre.il effeet tlie compounds reiorn- 
rueiidi’d l)^• the iTlieniical W'arfare Serv- 
1* e till ilic fuminutiori of ship.s and puh- 
li< WHieiinnses Tfie Agricultural |)e- 
paitment i.n lieeoniinK very mueli intcr- 
e.sled in ihcir rccommcndalioiiN for the 
de.<li'U( I'tin of the' boll weevil, tlic coi’n 
iioi'i, tiie potalo hwppor and kis.ser 
pests in the 1‘hilippine.H tiic chlorine 
eoiiiiiouiuls of tlie Chemical Waifare 
SeM'ici . and their liaine tiirowers, are 
tieink: experimenled with for the destruc- 
j'"n o| the liK'u.st.s wliieli periodically 
iii\,iiie sections of the islandH, and ap¬ 
peal III promise yrcal .sueecss in elinii- 
natin^' Itiis latent scouriic. I need not 
dilite <in tlie importance of htiditiK a 
wa\ to eliininalc tlie boll Weevil and 
tile etirn holer, since vou Mentleinon 
know lieller than J that tliese pests are 
t'pteadiia; will) a rapidity that, aduallv 
threatens iiumaii life in all countrie.s. 

I miilei.Mtand that in one .section of 
Ohio the txtreme inelluKl of the du- 
liaino IS heiiifr considered a.s n neces- 
saty .safeguard ftir aui'iculturul pio.s- 
jiei’Uy. 'l’hf> corn Imrcr, like tlu; iiotalo 
iioppei, llve.s, ii.s you know, in the inner 
jtarU of tlie plain so that it is dimcult 
to i-etich witli sprajs wlilih nul.sl be 
eaten by the creature to cause its 
ticalh The various K'lHew which are 
studied by the ('heniieal Warfare Serv¬ 
ice are likely to prove effective, how¬ 
ever, for tlie rea.son timt. pcnetr.ate 
so re'idllv and need only contact with 
the skin of the insect to cau.se <le,-ith. 
Ttiey an' cfTertivc, moreover, against 
eggs a.s well a.s adults 1 feel eonrtdent 
that tlie liearty co-oporatlon of the 
t’hemleal \Vfirfnre Service with the 
ARilcuIture Department will in time 
produce results of grulifving value lo 
Tl^(^ larnier. 


Chemical Plants in the 
Occupied Territory 

A second installment of the compre¬ 
hensive list of important chemical man¬ 
ufacturers in the Ruhr Valley and ad¬ 
jacent districts in the occupied German 
territory has just been issued by the 
Commercial IntelliK-ence Division of the 
Bureau of Foreign and Domestic Com¬ 
merce, Washington, D. 0. The names 
and addresses of additional plants at 
Diisseldorf, Duisburg, Essen, Gelsen¬ 
kirchen, Hochst-on-the-Main, Kehl, Kre- 
feld, Leverkusen, Linden, Ludwigs- 
hafen and Mainz are included on this 
list, which covers 500 establishments. 
The form of presentation is the same 
as that in the first installment which 
was given in detail on pages 841 and 
342 of last week’s Chem d: Met. 
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Proposed Regulations to Prevent Dust 
in the Sugar Industry 

National Fire Protection Committee Makes Report 
to Be Acted Upon at the Annual 


Meeting 

HE sub-committee report on “Pro¬ 
posed Regulations for the Inatal- 
Intion and Use of Grinding and Pul¬ 
verizing Systems for Sugar” has been 
approved by the main committee on 
dust explosion hazards of the National 
Fire I’rotcction Association. This code 
is to he recommended for tentative 
adoption at the annual meeting of the 
association in May. In the meantime, 
however, there will be a meeting of the 
committee at the Hotel Statler, Buffalo, 
March 5 and 6, to consider further .sug- 
gestions. 

Anyone interested in these regula- 
lions and de.siring to suggest additions 
or changes should communicate at once 
with David J. Price, chairman, U. S. 
Bureau of Chemistry, Washington, 
D. C.; or Mr. Price may be addressed in 
care of the Hotel Statler, Buffalo, on 
March 5 and 6. The regulations pro¬ 
posed are as follows; 

These reKUlaUoiiB are iHsiu.’il to clirnl- 
uiite or rofhue the hazards Inliorent in 
the manufacture of pulverized sugar, 
partleularly the avoidance of its igni¬ 
tion and the propagation of a rcHultIng 
liic, It la essential that there shaU be 
no escape of dust Into the atmosphere 
of Lho room, u condition favorable to a 
dust explosion. 

P'or this reason it Is Important that 
the apparatus be provided witli efft c- 
tlvc appliances to prevent and coiiftne 
the Ignition ; proper venting of the ap¬ 
paratus and ventilation of the pulveriz¬ 
ing department are Important. 

The term “pulverizing department,’ 
as used in tlu'se regulatlona, eomprlseg 
thfj portion of the plant in which the 
pulverizing proeesses are carried on 
The. equipment may consist of the millH 
01 ' pulverlzerH, scalpers, bolters, or 
Hcreetis. dust collectors and conveying 
H ppa ratus. 

Locatioik The processes of pulver¬ 
izing sugar .should preferably be car¬ 
ried on in a detached building used for 
no other purpose and located at a safe 
distance from other property, or if 
close by, have exposing walls blank and 
paiapeted ; such structure, except the 
oxpoaing walls, to be of light Ineombus- 
tlhlo materials. 

If the processes, owing to the nature 
of tlie business, must be carried on in 
the main plant, the portion of the plant 
devoted to them shall bo segregated 
and be located. If possible, in the upper 
stories under the roof. 

Construction. When the processes 
are carried on within the main build¬ 
ing or buildings of the plant, the walls, 
partitions, floors and celllngfi of such 
section of the plant shall bo not less 
than 4-In. reinforced concrete or tin? 
equivalent In strength and Arc resist¬ 
ance. 

A portion of the exterior walls and 
roof (considered In lieu of an exterior 
wall) equal to not less than 10 p<-‘r cent 
of the combined area of the inclosing 
walls shall be of light Incombustible 
material, preferably thin glass; pro¬ 
vided that when in a building with 
other processes not more than 40 per 
cent of any exterior wall shal' be of 
such material. Window ledges, girders, 
beams and other projections shall have 
tlie tops beveled or other provision be 
made to minimize the deposit of dust 
thereon. 

Communications. Wherever possible 
access to the pulverizing department 
shall be from the outside ; this can be 
accomplished by means of bak!<miefi. 
Where this la not practicable and direct 
communicatUma are required, theee 
should be protected by standard self- 


in May 


' IdS iig. liingfd Class llic (hmis. 
^v^iIlglllg outward fioin llu- itmin.s In 
nidfli tlie piI'oiiducldd. un- 

lrs,s safe OglTKH IH pl’ovld'll to tlu' OUl'T 
air, in which .stantlani antoinatif 

.sliding tiooffl may bo usnl to piotccL 
tile OJlClting-'. 

WTicro power is liansmittrd to 
ralu.s within the tnoms from an\ driv¬ 
ing rnoclianism or un‘t outside of same, 
ttic iransnd.-^.slon medium - h' U (u t lwiiri 

.sliall be inca,‘<c'd both insido and out- 
•dde of the pulverizing department In 
dii.sl-tlght Inclnaure, i on.struetetl of 
•siibatantlal non-combustible nuiteriul. 
\t iiorc poW(‘r ia trunsinittiMl by moans 
of .shafts, thi' same shall pa,sa through 
(loso-fllt;ng shaft hole in wall or paiti 
lion 

All jiipe openings through walls or 
purlition .shall be light. 

No conveyors' spouts or cluilo.s shall 
pass through any of tin* Iiukm- or sepa¬ 
rating walls of the porilon.s of the plant 
containing the pulverizing department. 

Spouts through the lloor.s within tho 
pulveilzing department anti from the 
lower floor to Uio packing or storage 
section must be of substantial melal 
I'onstriKtlon, and tight. 

l*owvr. If electric mot<»rs are used 
these should preferably he located out¬ 
side of the pulverizing department and 
tlie power transmitted n.s noted under 
eommunlcatlons. If Inside of this de- 
paitmont, tlicy must be in accordance 
with tjio .standards of the National 
Mleetrlcal Code for dusty locutions. 

All controlling and circuit breaking 
devices, if within the pulverizing de- 
liartmcnt, must be of the inclosed np- 
pi’oved safety type, cabinet.^ or In- 
(losure must be duat-tight and kept 
locked when apparatus is in opciatioii. 
See Mh'ctricnl Code. 

lAghtmg. Electri«- Irieande.^ccnt lights 
only shall bo per-mittoil in the pulver¬ 
izing department. l..amp.s shall be in- 
«'los<‘d In dustproof globes provided with 
(ipprovcii wire guards, in accordance 
with the National Electrical (’ode. 

Switches and cut-outs shall bo np- 
proveil and (lust-tight. These should 
preferably bo located outside of the 
rooms containing the pulverizing de¬ 
partment. 

Wiring. All wiring shall be In /Con¬ 
duits, In accordance with the National 
Electrical <'od(‘. 

Preventive ifca8ut'(s. 

a. All apparatus must be properly 
and securely installed to In.suro con¬ 
stant true Hllgnnu'nt and avoid hot 
bearings or friction. It should be 
equipped with such devices as will pre¬ 
vent Ignition or confine the result* of 
ignition, and devices which will mini¬ 
mize the amount of dust In the atmos¬ 
phere. Tho apparatUH should be in¬ 
stalled and arranged In unit systems so 
that pulverizers will deliv<}r to but one 
set of scalpers and bolters: Intercon- 
neetlona between sets of apparatus 
should not be permiued. 

b. All mills or pulverizing appara¬ 
tus together with their pulleys, shaft¬ 
ing and belts shall be electrically 
grounded In an efl'eetlve mnniu^r. 

c. All sugar delivered to the mills 
or pulverizers shall be through J-in. 
wire mesh screens and ovct miignetlo 
separators. If sugar is dumped into 
d('Hvery hoppers from a floor above 
tho mills, these hoppers should have a 
Curbing at least 7 In. above the floors 
and be provided with screens of i-ln. 
mesh. 

d. Delivery spouts or receiving hop¬ 
pers Immediately above the mllla which 
rt^quire openings for Inspection of the 
sugar shall be provided with wire mesh 
screens of not more than four meshes 
to the inch. 

€. The mills shal! either discharge 
the pulverized product directly through 
spouts or scroll conveyorz Into the 
screens, bins or bulk containers, or the 
product shall be discharged from the 
mills by atr currenU s^ up by the cen¬ 
trifugal force of the blades or beaters 
and an Inclosed fan. or the putveriied 


A.I.C.E. to Meet at Wilmington 

The American Institute of Chemical 
Engineers plans to hold the summer 
meeting at Wilmington, Del., June 20 
to 23. A program of papers is being 
prepared on tlie general topic of Ad¬ 
sorption .Agents, including Activated 
Carbons, Bone Char, Silica Gel, etc. 
Members are asked to contribute’papers 
along this line. In accordance, with 
a rule adopted at the Richmond meeting 
copy of papers to be delivered must be 
sent to the Secretary (iO days before 
the meeting - i,e,, not later than April 
21, 1923. 


.suk:;ir sliiill ho irmo\<(l by means of 
!in cxluMKst fail 

/. Milks tlolixTi'liig (lirt'Ctly through 
spouts Khtuki hr iiiovidnl with dovloos 
in or iindornriith thr dlMrhiirgr.s wliich 
retard lho flow of migar In such a man- 
in r H8 to k*'0|» a .Hinall .space imrnoill- 
atcly undornr.atli or pear liio discharge 
filled up with pulverized .sugar, thus 
.Hinothriing un.v spark that may orlgl- 
nnto in the mill Thi.s can bo effecK'd 
I'ltlier by nioan.s of a revolving choke 
valve, or If sugar is dnliveraal directly 
into tin' Horoll, by the ornlsHlon of a 
.small portion of the blade and 8ub- 
.Htitutlng therefor pins. 

p. lllowera or exhaust faiiH shall bo 
Inslalled on propi i foundations and ac- 
eured In Ji substanlial manner and shall 
not bo used for any other purpose. 

Where practicabU^ the exhaust fan 
should be located bi'yond the collector. 
When located between the collector and 
tho pulverizing apparatus or any por¬ 
tion of same from wld<’h tho dust is to 
be removed, the blades should be of 
composition bronze, or tho casing con¬ 
sist of or be lined with similar material. 
Ample clearnnro shall be provided be¬ 
tween tlie blades and the casing. See 
Hlnwcr Uulcs of lho National Board of 
Fire Underwriters 

Till' fun bearings must not extend 
into the casings, and if possible be solf- 
oljing. 

’h. ScTceri.s (scalper.H. boltffrs, etc.) 
shall have their leels or sieves In dust- 
proof InrlosureH. When connected to 
dust collector.H, the flues shall bo of 
metal, and the collectors qhall be prop¬ 
el ly vented to the outside of tiie build¬ 
ing. 

i. Dust collectors shall bo vented 
to tlie outside of the building. Where 
cloth or stockinet tubular dust colloct- 
oru are used, these must be In tight 
metal Inclosures, with tight-flttlng doors 
and bo vented to tho outside of the 
building. If practicable, dust collectors 
should be located outside of the build¬ 
ing. 

7 . Vents must be of ample size. 
These are (‘.xpeclally required Qt cer¬ 
tain typos of mills, screens, dust col¬ 
lectors and eb'vator heads. Th(5 vent 
flues must be substantially constructed 
of metal and be carried out of doors as 
directly as po.saiblo, avoiding espe¬ 
cially short turns—never (hrouRh, an 
adjoining building or room—and bo 
properly proportioned. 

vent outlets should bo provided with 
cowls OP hoods, and where the non- 
escape of dust Iscssonflal, with counter¬ 
balanced relief valves or covers pro¬ 
vided with a soft felt ga.sket. at least 
S inch thick 

k. Open flames of any kind, or any 
operations or repairs resulting in 
sparks or utilizing heat, should not bo 
permitted In tho pulverizing department 
while In operntion or when the air Is 
charged with floating particles of dust. 

Housekeeping. Good houaekoop4ng 
Is one of the mo.9t Important factors: 
apparatus which will not leak and per¬ 
mit the escape of dust or sifting out 
of the sugar is essential. Accumula¬ 
tions of escaping sugar or sugar dust 
must not bo tolerated In the building. 
It Is recommended that the Interior of 
the pulverizing department be painted 
a color which is In contrast with that 
of the dust. 

Fire Protection. The building or 
rooms In which the processes of pul¬ 
verising are carried on should be pro¬ 
tected oy a system of approved auto¬ 
matic sprinklers, and approved flrst-ald 
Are appliances, together with small 
hose. 
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U.S. (jhamber of Commerce 
Aidi^ Distribution 

'J’he Elimination of Exccmk Vari<*lit*s 
as a Help Toward 
F)fficiency 

The (iumefslie (listribution ik'))urlment 
of the Chaniher of (^)minerce of the 
United StaU's has ianrielied a inoveinenl 
amonj; the distributors of the eoutii.ry 
looking to the elimination of exces.'- 
varieties in all lines of nu*rcha/i(iise. 
In this corineeljon, the department has 
just issued an illustrated painplilel in 
which jrreat stress is placed upon th(‘ 
saviiiK's and increased profits w’hieli I'an 
be <?ffeeted by an active study of smipli 
hcation. 

It is stated in the jiamphlct that 
“today, through useless cflinpctilion, 
variety has been piled ujion variety, 
visitinjr upon distrUiuUon much expense 
and confusion of erfort.” 

To substantiate this conteiitHin. the 
])amphl(‘t cites the followinjr ajipropn- 
ate example: “In a certain industry 
there had been futile alteiii|>ts for 
several years to reduce* the number of 
forms such as order blanks, receipts, 
shippinp manifests, etc., to some sort 
of uniformity and consistency of jnae- 
tice. Hundreds of varieties were in 
use but not more than six or ei^ht 
were needed. The jiroblom was pre¬ 
cisely the same in every establishment 
so fur as their relations with customers 
were concenu'd. Vet althoutrh there 
was a strong'' demand within tlu* associ¬ 
ation for a reduction in the numlicr of 
these forms, some triftinp: hut uncon¬ 
querable reasons existed to explain 
their inability to proceed. Upon ap¬ 
pealing to this department, a nu'thod 
was devised which involv(‘d a confer¬ 
ence between the representatives of this 
department, of the industry and of tlie 
Department of (’onunerce. as a conse¬ 
quence of which a committee was ap¬ 
pointed which after a few months' 
study has reduced the several hundred 
forms to a maximum of ei^rht and which 
presently will otfer its report for adop¬ 
tion by the as.sociaHnI industry as a 
whole.” 

Too Many St>les in Dress 

In dcalintJ with styles, the dejinrt 
meut points out that “oven Hie mo.st 
casual investi^^ation of this subject 
leads into the unjroverncd whirl of a 
vicious circle. At least a be^jinnin^r 
niiffht be made in th(>s(‘ trades where 
fashion is an Iniporlnnt element, by a 
study of certain jjencral types. It 
bo discovered that shoes will lend 
themselve.*^ to some reduction; and even 
women’s hats mijjht yield certain re¬ 
sults if a study were made of the 
frames upon which are fastened the 
fluffs of fur, flowers, feathers, fruits 
and farm products. Men’s clothinp: 
presents many difliculties. but reason¬ 
able modiflcatioiiR in the violent fluc¬ 
tuations in the heijrht of the waist lino, 
in the size of the trousers, in the in¬ 
clination of the pockets or in the num- 
]}er of buttons on a sack coat may be 
found practicable. Indeed, a study is 


hcin^' made now of the many varieties 
of blue serine in order to abandon those 
which .serve no purfiose of style or of 
utility. Briefly, in order to accompli-sh 
ji muititude of reductions in the num¬ 
ber of varietie.s it i.s nci-essary merely 
lo arou.se a sympathetic state of 
mind ainon^' manufacturers and dis- 
Iriliutors.” 

“A period has arrived in distribu¬ 
tion,’' the pamphlet concludes, “when 
tlic dmnarid Js insistent that dis¬ 
tributors shall manifest an active inter¬ 
est III the hetternicnt and pro^^ress of 
that luanch of business through which 
they si'rv(‘ the public, and our duty as 
the domestic distribution department of 
the (diamber of (Uimmerce of the 
United States places us squarely be- 
for<‘ you as an an’cncy to co-operate 
with you to the extreme limit of our 
cajiacity ” 

INunibor of High-Analysis 
Fertilizers Keducinl 

Conference of Asronomists .V^^rees to 
Rtxluction From 200 to 22 in Eisht- 

een States of Middle West 

As the result of the third ^rouj) con¬ 
ference for the purpose, held at Balti¬ 
more recently by a^roiiomists repre- 
smitinji- the Middle Atlantic Stal(*s, 
uan'ciucnts arc in cxi.stence for the 
recommended use of hitrh-anlaysis com- 
nu'i'cial fertilizers in ciKhtecn states of 
the Middle West, the Nortii and the 
Fast whcu'ehy Hu- number of jrrades 
whicli are to be pushed for .sale nmontr 
(he faniK'fs have hecn reduced from 
more than 200 to .■!2. 

Ofheinis of the Soil Improvement 
CuminiHee of the National Fertilize' 
Association, which was represented ul 
each of these conferences, characterize 
the jiro^^ram now undertaken as far in 
advance of any previous jilan and be¬ 
lieve that the trroundwork has been laid 
for trreat improvement and economy in 
fertilizer practice, .lust what it will 
mean in lower plant-food costs to the 
farmers depends upon the farmers 
themselves, for while tin* a^iricultural 
collofres and the fertilizer sale.snien will 
recommend and push the particular 
hitrh analyses selected for each H:r(>up 
of states, other grades will Ih‘ ilelivered 
if the purchasers demand them. 

A high-analysis fertilizer has been 
defined as one which contains 14 per 
cent or more of plant food elements, 
this line of demurkation having been 
recommended by the Soil Improvement 
(’ommittee in 1918 and agreed to as 
feasible and satisfactory by the agron¬ 
omists and manufacturers. 

Specific Ueductions Made 
Participating in the Baltimore con¬ 
ference, held Feb. 8 and 9, were agron¬ 
omists representing New York, New 
Jersey, Pennsylvania, Delaware, Mary¬ 
land, Virginia and West Virginia and 
thirty of the manufacturers marketing 
fertilizer in these states. Nineteen 
analyses were agreed upon, lifteen for 
general purposes and four for special 
needs in limited areas. In Maryland 
alone last year, 192 different analyses 


Equipiii«*nl Men to Exhibit at 
INcw Haven 

Duf to thi' fmiucnt requests of sev¬ 
eral firms, Ihc executive comnuttee of 
the New Havcn-Cminecticut Valley Sec¬ 
tions in ehai-Ke of the eoniinj; meeting 
of the Artierk'an Chemical Society at 
Now Haven has decided lo make avail¬ 
able space for exhibits of an educational 
and iirol'essioiial nature. These will 
con.sisl largely of laboratory apparatus 
and new equifiment of interest to cheni- 
i.sts. The building used for this purpose 
will be the old Sheffield Chemical 
Laboratory, whieh is now vacant. Ap¬ 
paratus dealers and ]>uldi.sher5 of scien¬ 
tific books may arrange for spare by 
addressing I’rof. T. B. .lohn.son, Boom 
157, Sterling Chemical Laboratory, New 
Haven, Conn. There will be a nominal 
fee charged lo cover the use of the 
tiuilding ami service. 


American In.slilulc of Chemis¬ 
try CouiKiil Meets 

The Coutu'd of the American insti¬ 
tute of Chemistry at its meeting on Feb. 
li) appointed a committee consisting of 
llr. l'’rederiek Ci'ane, Miss C. M. Hoke 
and Idoyd l.amtioni to jirepare a four- 
page folder setting forth the pur]iosi‘s 
and plans of the Institute, and to pro¬ 
vide for its presentation to the chemists 
of the United States. It also directed 
incorporation under the mm-prolit- 
sharing' corporation law of the State of 
New York. 

i’lans are being arranged for the for¬ 
mation of skeletonized lommittecs to 
deal willi question.s of ethics, profes¬ 
sional classification and corlificntion, 
and employment conditions. These 
[iroblem.s are fundamental ones to the 
organization and alter .study and co¬ 
operative consideration an attempt will 
be made to solve them. The Council 
invites corre.sjiondenee on these topics 
as well as on the general plans of the 
Institute. 


were registered, twenty-six of them 
representing Hi per cent of tlie total 
tonnage and the remainder being 
divided in small lots among 160 anal¬ 
yses, High-atialysis fertilizers agreed 
upon for the Middle Atlantic States 
are: For general use, 0-12-(!, 2-12-2, 
2-10-fi, 2-12-4, 3-8-2, 3-8-8, 3-10-6, 4-8-4, 
4-8-6, 4-12-0. 4-12-4, 5-8-5, .5-10-5, 6-8-4, 

7- 6-5; for special use, 0-10-10, 0-10-4, 
4-8-10, 10-,5-0. 

At a conference in October, fifteen 
high analy.ses were agreed upon for 
Ohio, Indiana, Michigan, Wisconsin and 
Missouri, being: For mineral soils, 
0-12-6, 0-14-4, 2-12-2, 2-12-4, 2-12-6, 

2- 16-2,3-12-4, 3-8-6,4-8-6, 4-12-0, 2-14-2; 
for organic soils, 0-8-24, 0-10-10,0-12-12, 
2-8-16. 

New England agronomists and manu¬ 
facturers at a conference in Boston in 
January agreed upon nine high analyses 
for use in Maine, New Hampshire, Ver¬ 
mont, Massachusetts, Rhode Island and 
Connecticut. These are: 0-12-6, 2-12-4, 

3- 10-4, 3-10-6, 4-8-4, 4-8-6, 5-4-5, 6-8-7, 

8 - 6 - 6 . 
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Papers and Speeches for 
Spring A.C.S. Meeting 

More Detailed Information on Topics 
of Meeting? Now Made Available 
by the Society 

I’roirresH in all branches of industrial 
and theoretical chemistry will be re¬ 
viewed in detail at the sixty-fifth gen¬ 
eral meetinp: of the Ami'rican ('hemica! 
Society at Now Haven, Conn., April 
2 to 7. 

One of the most important features 
of the week will be a symposium on 
“Motor Fuels,” held jointly by the Di¬ 
vision of Petroleum Chenristry and the 
Section of Gas and Fuel Chemistry. 
The results of various investi^^ations as 
to the worth and quantity obtainable 
of alcohol blends, new methods of ])ro- 
iiucinj? j'asoline from petroleum and 
natural ^as, work in blends of benzol 
and kerosene, and other blends will be 
reported, l^apers will be presented also 
covering the most recent discoveries in 
ri'^jard to anti-knock compounds, more 
efbeient carburetion and other subjects 
wliieli liave a direct bearinjj on the 
])roblen» of keepin^^ the supply of motor 
fuels of all kinds equal to the demand. 

History of Coal-Tar Dye.s 
Another important discussion will be 
that of the Division of Dye Chemistry, 
^\hich has arranged for a symposium 
on “The Coal-Tar Dye Industry m the 
United States Prior to 1914.” 

The most recent facts and tlieories 
concerning nutrition will be brought 
out in the meeting of the Division of 
Hiological Chemistry, which will hold a 
symposium on that subject. Noted 
authorities on matters of nutrition will 
jin'sent papers, and recent work in the 
attempt to isolate and get a better 
undei'standing of vitamines will be re- 
view'ed. 

Pecause of the wide concern over the 
cotton bull weevil and other destroyers 
of crops, agricultural chemists have 
been busy with experimentation and 
research related to these problems iv 
the last few months. Their progress 
will be reported in a symposium on 
'‘Insecticides and Fungicides,” at the 
meeting of the Division of Agricultural 
and Food Chemistry. » 

Chemical problems involved in the 
lu’oduction of artificial silk, paper, gun¬ 
cotton, smokelus.s powder, celluloid and 
pyroxylin lacquers will be discussed in 
various papers to be presented before 
the Division of Cellulose Chemistry. 
This division will deal particularly 
with recent achievements in the artifi¬ 
cial silk industry at a symposium on 
“Oxycellulose, Cellulose Hydrate and 
Hydrocellulose.”’ 

The Division of Rubber Chemistry 
will honor the memory of Charles Good¬ 
year, who, by his pioneer work on the 
vulcanization of rubber, made possible 
e rubber industry today. 

Weeks and Garvan to Speak 
Among the men of prominence who 
have accepted invitations to speak at 
the general sessions of the society are 
Secretary of War John W. Weeks and 


rancis P. Garvan, president of the 
Chemical Foundation. 

The dedication of the Sterling 
Chemistry LaborattU'y of Yale Uni- 
ver.sity will he held on Wednesday, 
April 4, at which meml)ers of the 
chemical .society will be guests of Yale. 

Chemists of iriternalional note who 
will be jiresent and take part in the 
dedication exercises and also in the 
chemical society meetings will be Prof. 
W. Lash Miller, of (kinada; Prof. G. 
Urbain, of Franee; Prof. F. G. Don- 
nan and I’rincipal .1. (k Irvine, of 
tlngland; Prof. G. Bruni, of Italy; 
Prof. A. F. Holloman, of the Nethei- 
Innds; Prof. The Svedberg uf Scandi¬ 
navia, and I’rnfe.ssors M. Goinberg, 
G. N. Lewis and A. A. Noyes, among 
others, w'ill repre.sent the United States. 

It is expected that .‘LOOO chemists 
will attend the general meeting. 


French-Badische Conven¬ 
tion Is Ratified 

France to Produce Ammonium Sulphate 
and Ammonia Nitrates Under 
(ierman Supervision 

The hill to ratify the convention be¬ 
tween the French Government and the 
Badische Anilin und Soda Fabrik wa.s 
ratified by the French Chamber of 
De])uties on Feb. H by 55.5 votes to 5. 
France needs 110,000 tons of nitrogen 
annually for agricultural manures. In 
aildition, in war time France would need 
about 100,000 tons of nitrogen for ex- 
jilosives. At present France produces 
about 19,000 tons and imports about 34,- 
000 t(tn.s annually. Germany produce.s 
over half a million tons, and under Art. 
297 of the Versailles treaty is entitled 
to retain this amount. Franee obtained 
possession of the formula of the Haber 
proce.ss during the war, but all the 
efforts of the P'rench chemists to utilize 
the formula for the manufacture of 
nitrogenous products failed. It wa.s in 
order to obtain the secret of the prac¬ 
tical manipulation of the formula that 
the French Government signed on Nov. 
11, 1019, the convention with the Bad¬ 
ische Anilin und Soda Fabrik. 

The main lines of the convention are 
as follows: The Badische Fabrik shall 
suiiply to France full details of the 
method of manufacture of the above- 
mentioned nitrogenous products as em¬ 
ployed in the company’s factories at 
Oppau and Merseburg. The Badische 
Fabrik is to supply complete plans for 
the construction of a factory in France 
capable* of producing 100 tons of nitro¬ 
gen daily and to send experts to super¬ 
intend the construction and working of 
the factory. Until the factory attains 
a certain stipulated productivity the 
Badische Fabrik is to give free access to 
French official experts to study the 
methods at the Badische company’s 
factories. Lastly, the Badische Fabrik 
renounces for the period of the con¬ 
vention all right of manufacture and 
sale of these products in France, the 
French colonies and protectorates. In 
return Prance pays the Badische Anilin 
und Soda Fabrik five million francs as 


Dinners at New Haven A.C.S. 
Meeting 

Thursday, April 5, 6:30 to 8:30 p.m., 
will be reserved for fraternity and col¬ 
lege reunion dinners, und it is expected 
that this will he found to be one of 
the most enjoyable features socially of 
the New Haven meeting of the Amer- 
lenn Chemical Society. The University 
Dining Hall, which has a seating ca¬ 
pacity of oV(‘r 1,500, IS available for 
this service. Arrangements for these 
eollege reunion dinners and reserva¬ 
tions should be matle as curly as pos- 
.sible by cornmumcation with Dr. Arthur 
H. Smith, 94 Woodlawn St., Hamden, 
Conn. 


Nt'w ,|t‘r»ey ClicniiHts Meet 

The N(‘w Jersey Chemical Society 
met at .Sfetlers in Newark, N. J., on 
the evening of Feb. 12. After dinner 
and a short social meetin,r, a technical 
program was pdven. Dr. Colin G. Fink, 
of the divi,sion of electrochemistry, 
Columliia University, spoke on “Modern 
Methods in MetallurKieal Research," 
eonfinirm' most of hi.s attention to prob¬ 
lems of corrosion of iion-ferrou.s alloys. 
Following Dr. Fink, Charle.s P. Titus, 
president of the New York Microscop¬ 
ical Society, spoke on the "Microscop¬ 
ical Inve.stigation of Cigarettes.” The 
meeting was attended and enjoyed by a 
large gathering of New Jersey chemists 
and metallurgists. 


“architect'.s fee” payable in two in.stall- 
menks, of which the first was paid on 
April 4, 1920, and the second will be 
payable when the French factory pro¬ 
duces a minimum of 20 tons of nitrogen 
per day eonseeutively in a fortnight. 

France also pays the Badische com¬ 
pany a sliding scale percentage on the 
factory's production of nitrogen esti¬ 
mated according to the average c.i.f. 
price of Chilean nitrates at French 
ports, with a minimum of half a million 
francs yearly. It is estimated that the 
percentage will be equivalent to 2 per 
cent of the .sales. 

The convention is to continue for a 
period of 1.') year.s from the date when 
the factory produces ,30 kg. of nitrogen 
daily. On the expiration of the conven¬ 
tion, France retains all the rights of 
patents and good will acquired there¬ 
under. The bill proposes that a limited 
liability company should be formed with 
a capital of .”>0,000,000 francs, of which 
three-fifths of the shares arc to be sub¬ 
scribed by the state and the remainder 
in fixed proportions by the agricultural 
associations, chambers of commerce, 
workers’ co-operatives and the general 
public. This company would lease from 
the state a portion of the Toulouse 
powder factory, which is to be converted 
into a nitrates factory. 

The hill aroused considerable opposi¬ 
tion, especially from the interests be¬ 
hind the factories employing the proc¬ 
ess invented by the Frenchman Claude. 
The critics assert that the bill unfairly 
favors German against French inven¬ 
tion, to which the advocates of the bill 
reply that there is room for both. 
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Safety Code for Walkways 
Urged 

A conference atltmclcrl by .sixty-tiiree 
representatives of traiie ussotialions, 
technical siK-ielies, safely oi^jani/.ations 
and government ({e|>artments, held in tin- 
Kni;irieei'inp: Societies Buildini; in New 
York, Keb. M, declared by unanmious 
vote “illat H is desirable to have a 
nationally unifi»riii safely code <in walk¬ 
way suifaces” and that the develo])iiient 
of this ( oih' should lie carried out umiei 
the procedurt' of the American Knyi 
neeniip: Slandards (loniinilU-e. 

The conference voted to include in tin- 
code the folluwin)^ places: eU-vatoi 
floors, elevator landinp:s, i-orridor lloors, 
ramfis, runway floors, stair treiids and 
landings, Hre escape treads and land 
inn:s, lloors around machinery and at 
door thresholds, and sidewalk hazards 
such us coal hole ^vera and sidewalk 
doors. This new code will apply to 
apartment houses, factories and othoi 
working places, otlice buildin^js, hos¬ 
pitals. hotels and restaurants, railway 
cars, railway stations and train plat¬ 
forms. schools and theaters. 

The conference voted that the per¬ 
formance characteristics which should 
be considered in walkway surfaces are. 
resistance to slippinj?, durability, free¬ 
dom from the tripping: liaxard, and flam¬ 
mability. (jenerai and muinteiiunce re¬ 
quirements will also be included in tin- 
code. 

Following the conference, tin- manu¬ 
facturers’ representatives met ami ap¬ 
pointed a committee, under the chair¬ 
manship of H. W. Mowery, to arrunKe 
for representation, in the continuinj^ 
work, of manufacturers of the various 
classes of floors and floor coverin^js, in 
view of the fact that several of thi-se 
clasHes of materials are not covered 
in any trade as.sociation. 

The next step in the devt-lopmeut of 
this code will be the appointment of 
sponsors by the American Enk^ineerih^? 
Standards ('ommittee and the ori^aniza- 
tion of a sectional committee which will 
draft the code. This sectional commit¬ 
tee will be composed of official repre- 
.sentativea of all organizations concerned 
with the subject of safe walk vay sur¬ 
faces, either as producers, consunn-rs, 
casualty underwriters or irovernmentai 
officials representinp the jfonerul public. 


Aulo Manufacturers Enter 
GlaHH Business 

Two items in the past week’s dis¬ 
patches illustrate the increasing' tend¬ 
ency on the part of preat manufac¬ 
turers to contrtil the sourccvs of supply 
of the different elements enterinp into 
their products. 

Accordinp to the first item, Henry 
Ford definitely enters the industrial 
field in the Pittsburgh district with the 
acquisition of the Allegheny Plate Glass 
Co. at Glassmere. The Ford interests 
take possession of the plant immediately 
and will niw it to produce plate glass 
exclusively for automobiles. 

The Allegheny plant, which covers 40 


acres of ground, is one of the largest 
anil mo.st completely equipped in the 
world. Its annual output is between 
C,01)0.000 and 7,000,000 sq.ft, of plate 
glass. 

The second item reports that W. C. 
Durant has acquired control of the 
American i’iute Glass (Yi., located at 
Kane, Da., by iiurchasing the entire 
slock of the lonipany. The jilant has 
a caiau'ity of between 5,000.000 and 
0,1)00,000, .s(j.ft. of jilate glass a year, 
wliidi is suflicieiit to meet all refpiire- 


I)!'. TiioMAs F. Bakek, who has iieen 
acting pi'esident of the Carnegie In¬ 
stitute of Technology, Pittsburgh, since 
tlic resignation of Dr. Arthur A. Ham- 
erschlag last July, has been elected 
jircsident. 

U. r. Burton, of Zanesville, Ohid, 
lias been elected president of the Na- 
tidoal Brick Manufacturers’ Assoeiu- 
tion. 

Dr. 11. (’. Cooper has removed from 
New' York to Chicago, to become direc¬ 
tor of the scientific department of 
Bauer & Black, manufacturers of sur¬ 
gical dressings, etc. Dr. Cooper was 
for a number of years professor of 
chemistry in Syracuse University. In 
11UH11)20 he had charge of physical 
chemistry and electrochemistry at the 
College of the City of New York, since 
which time he has been manager of the 
electrochemieal plant of the Acids 
Manufacturing Corporation. He was 
recently chosen chairman of the New 
York Section of the American FJec- 
trocheinical Society. 

D. P. GAJM.AR1), who was command¬ 
ing officer of the Old Hickory Ordnance 
Reserve Depot, Jacksonville, Tonn., is 
MOW' assistant to the director of the 
Fixi-d Nitrogen Research Laboratory of 
the Department of Agriculture. Wash¬ 
ington, D. C. 

W. A. Gray, Jr., who was superin¬ 
tendent of the Romage process, Brans- 
dall Refining Co., is now a member of 
the staff of the general engineering 
department of the Standard Oil Co. 
(N. J.l, at Elizabeth, N. J. 

J. H. Hall, assistant professor of 
chemistry, Illinois State Normal Uni¬ 
versity, Normal, Ill., has resigned to 
accept a position as research chemist 
with the California Fruit Exchange. 
He will begin his new duties about 
March 8, and will be located in the 
Exchange laboratory near Los Angeles. 

Carlton C. JtwETT, of Buffalo, 
N. Y,, has been appointed treasurer of 
the Dunlop Tire & Rubber Co., with 
the local plant. 

P. M. McHugh, of the Dorr Co., who 
recently returned from an extended 
trip to Hawaii, sailed for Cuba on 
Feb. 21. He will return in 3 or 4 
weeks. 

Randolph Milus, formerly assist¬ 
ant secretary of the Kokomo Rubber 


ments of the Durant enterprises for 
some time to come. Mr. Durant stated 
that the purchase was made in order 
to avoid any iiossibility of being handi¬ 
capped through a shortage of plate 
glass. 

The American Plate Glass purchase 
will be independently financed, it was 
announced, and 249,000 partners in 
Durant enterprises will be given an 
opportunity to invest in it and to partic¬ 
ipate in the profits to be doriveil from 
exi.sting and future bu.sine.ss. 


Co., Kokomo, Ind., has been elected 
treasurer and director, succeeding D. L. 
Speaker, re.signed. 

Dr. Hobart Rogers of the School of 
Medicine, Indiana University, gave an 
interesting address before the members 
of the Butler College Chemical Society, 
Indianapolis, Ind., Feb. IG, on the sub¬ 
ject of “Physiological Chemistry.” 

Lloyd L. Root, of Grass Valley, 
Calif., for several years superintendent 
of the Mexican Candelaria Mines Co., 
has been appointed state mineralogist 
to succeed Fletcher Hamilton. 

Dr. Walter Runge, consulting engi¬ 
neer, i)f New York City, sailed for 
England on Feb. 17 on professional 
business. He will return some time in 
April. 

Acheson Smith, past president of 
the American Electrochemical Society, 
is in Europe and expects to return 
early in March. 

Francis M. Turner, Jr., is giving 
a course of six lectures on Chemical 
Plant Equipment at the University of 
Toronto, Feb. 26 to March II. 

Obituaiy 


Cyihis Borgnek, founder and. pres¬ 
ident of the Borgner Fire Brick Manu¬ 
facturing Co., Philadelphia, Pa., and 
prominent in civic affairs, died Feb. l.S, 
at his residence, 6041 Drexel Road, 
Overbrook, aged 73 years. He was for 
u number of years treasurer and prej- 
ident of the Franklin Institute of 
Philadelphia, and at the time of his 
death was vice-president of the local 
Manufacturers’ Club. Ho was a direc¬ 
tor of the Philadelphia Bourse and vice- 
president of the Philadelphia Chamber 
of Commerce. He is survived by his 
wife, one son and two daughters. 

William Penn Worth of Coates- 
ville. Pa., pioneer iron and steel manu¬ 
facturer, president of the Worth Steel 
Co., Claymont, Del., died at his apart¬ 
ments, St. James Hotel, Philadelphia, 
Feb. 14. of heart disease, aged 67 
years. At the time of his death he 
was president of the Ooatesvitle Na¬ 
tional Bank. He is sarvived by his 
wife, three sons and two daoghten.' 


_personal 






February 28, 1923 chemical and metallubgical enqineebing 423 



Market Qjnditions 

In Chemical, Metallurgical and Allied Industries 
A Survey of the Economic and Commercial Factors That Influence Trade in Chemicals and Related Commodities 
Prevailing Prices and Market Letters From Principal Industrial Centers 



How the Business Cycle Works 

Basic Causes of Periodic ESb and Flow of Commercial Activity Are 
Clearly Explained in Analysis of Retailer-Wholesaler Relations 


I N A FORUM meeting of the New 
York Credit Men’s Association on 
Feb. 20, Prof. Willford I. King, of the 
National Bureau of Economic Research, 
presented an unusually clear exi)lana- 
tion of how the business cycle operates. 
By developing his subject in such a way 
as to show how diflferent commercial 
developments affect the retailer and 
wholesaler, he was able to give concrete 
expression to the basic economic con¬ 
ditions on which the cyclic theory rests. 
His address goes a long way toward 
answering the objections commonly 
held that “the idea of a business cycle 
is too indefinite to be of any practical 
value” and that “business conditions 
are constantly affected by an infinite 
variety of unpredictable forces of 
various strengths.” 

Extracts from Professor King’s ad¬ 
dress will be found in the following 
paragraphs: 

Kconomisls havu iioftti the appureiu 
'Xistonce of three Imporlunl cyiluK. 
with wave len^UiH of about Ui), 7 and 3i 
years. ApjianTilly, the last rnenlionod 
i.s the most elearly delhn'd. Its waves 
heliiK- tiiKher than tliose in uitlior of 
tile others. IJnwevcr, It Is unusual for 


pi .ces elitnb. retaileis lealue tiuit 
prices ha\e lie. n lou, and be^iii lo piir- 
eliase more heavily. This makes wliole- 
.sale prajes rise moia- sharjily. I'he re- 
lailera bciome mote anti more ularmetl 
at the rise in wholesale priee.s ami huy 
faster than .Acr, Sloek.s uceumulale at 
a conslanlly aceideputed speed. 'I’lie 
rise In wholesale prli'es j^oes on ultli 
addl'd momennini. 

Miiiiufueturer Feels Deiuniid 

Wliolesalers puss llie demand alout; 
to the manulactureiM An inercasing 
demand at ri-sing prices sets Idle lae- 
tories in motion. A« demand inereascB, 
inn easing factory production la fol- 
lowtid by higher prices for factory 
produetB. Manufacturers’ profits in- 
cn'UHO. As factory owners .see sali-H 
and prices both rising and profits grow¬ 
ing, they Infer that sales and prices 
will keep on rising and iifolils will keep 
on growing. 'I'hey therefore liasien to 
hire more labor, lo contract for more 
raw material before prices go up, and 
to borrow more money to finance their 
enlarged operations. Tliey thu.s expand 
their business because llu'y believe that 
in the near future they will be aide to 
market a. still larger supply of their 
)rf)duct at prices liig’'her than over. Tlie 
m-rea.so in their activities naturally 
caust'H an Increase in llu' jirlce of the 
raw materials they are purohasing, and 
a ri.se In the price of labor. 

As tile cycle movoB upward the re¬ 
tailer must huy upon a rapidly rising 
market, hut the physical volume of Ills 
.siile.s gradunlly tt'nds lo dimmiah, while 
lii.s stock constantly Incic'aHes. At first 
tluH situation c-uuses no alarm, Iml for 


Percent 



fk;. 1—prick trends and the business cycle 

The Harvard Eccnomir Service’s price index of business cycles Is compared 
with Bradstreel’s price index. 


severe depressions to occur oftener than 
once In 7 years, and the fact has been 
often noted that for a long period-— 
namely, in 1837, 1857, 1877 and 1897, 
deep depressions occurred at 20-year 
intervals. 

During these depressions the retail¬ 
ers cannot Indefinitely continue to re¬ 
duce thetr stocks. Their shelves become 
so nearly empty that buving cannot 
longer be nrold^. As thetr purehnses 
rise to equal the current requirements 
of thetr customers, the resulting fie* 
mands on the wholesatera cauM a rise 
in wholesale prices. As wholesale 


some reason or other he ftnally wakes 
up to the fact that he has on hand a 
very large inventory, bought at ex¬ 
tremely high prices, and that his sales 
are not at all satisfactory. This dis¬ 
covery marks the climax of the boom. 
Soon the retailer becomes panicky. He 
stops buying: on the way up he has 
been ordering more goods than he needs 
because he has expected to get only 
partial delivery on his orders. Now he 
finds that he Is threatened with a flood 
of high priced goods which he cannot 
sell. He. ihertfoTs; not only stops buy* 
tng, but tries tb cancel the orders which 


“Chem. & Met.” Weighted 
Index of Chemical Prices 

Ibis.’ 100 lor i;)i;i-it 


Thin w.-. k 176.38 

Last wu<U ... . ,.l75.3i 

Kcbniarv. , 148.00 

I'T'bi'uai’.’v. ll'i;i .. ICtiOO 

Ki’bniarv, P'lfO 252.00 

April, I'MH Onglil .280.00 

April, 1021 (low).140.00 


'ITir ciiiiiimicd elri'Ugtlj lii llin cot- 
loiKsct'd oil market, togcllicr With 
llio manufautiiiTT's advanco In the 
juTco of cujipur Hiilphato, is responsl- 
l)li‘ for the gjim shown in this week'H 
imh'X immhci 


h<‘ liaa already placed with the whole¬ 
sale!. 'Phe whob'Hulcr duc.s likewise 
\Nilh 111 )' maiiufiiclurcr. Suddi'nly tltu 
manufjictunr lliids that lustoud of bo- 
mg miiihl)' lo product' goods fast 
cjiougli to mci't the elemand.s of IiIh cuh- 
tomcis. io IS getting few unvl 

cannot make deliverle.s on the old ones. 

The llntwecn WlioleHule anil 

Uctull l*rlot*H 

With til); htoppagn of purcliusea by 
tho retailer, opunusm .suddenly turns 
lo pessimism Whole.sale prices being 
base<l upon anlielputloiiB. break vio¬ 
lently. UidallerH, IjoWfver, follow the 
tnacllc)' of selling goods ut a certain 
margin above costs, lh)'r)'fore, although 
they have siojiped buying, they at first 
cut prices hut sllglitly. Homo of thorn, 
howev)*!’, ai)! forced to roduco prices 111 
order lo collect money to satisfy their 
)’rer]iioi'N, and thi*so may make rather 
sharp prio! reductions. In general, 
however, retail prl)’eM fall rather slowly. 

A paradoxical situation thus arises. 
Although th)i first break In the boom 
oci'urred when the retailers stopped 
buying, nevertheless, retail prices re¬ 
main rather stable, while the first 
really sharp price decline occurs at the 
fai'tory, retail prices •‘tagging along" 
after factory prices at a distinctly latCr 
date. Apparently, though of course not 
I’eftlly, the olToct has preceded the cause. 

When the manufacturers find new 
orders distinctly cut down and many of 
tho old orders canceled, their natural 
temlency is lo reduce output accord¬ 
ingly. They discharge employees and 
ottMTwiHe redui.'o expenses. This does 
not help Uiom much, for they have bor- 
mw’od money they oxpectwl to repay 
Irom the proceeds of larger sales at 
lilgher prices. With lower prices and 
reduced sales, some are uiiabb* to meet 
their loans. If creditors decide to 
"carry" them, the credits become 
"frozen." If creditors demand Imme- 
dlat)* 8)Mtloment, tho manufacturer In 
innny cases will he forced Into bank- 
rupt)'y. 

Eventually a stage Is- reached in 
which the retailors again find their 
large stocks running out and they are 
oompollod onco more to buy to meet 
tho domand.H, Buying by retailers 
Htlmulates the wholesale business, 
which, in turn, places orders with the 
rnanufaoturers. This starts the wave 
of optimism all along the line. Once 
again pr’eos begin to rise. The cycle 
Is complete and husfneKS is again ready 
to start out of the trough up over a 
new wave. 

The cyclic character in the trend of 
wholesale and retail prices is shown 
in Fig. 1, in which the price index of 
business cycles of the Harvard Economic 
Service is contrasted with Bradstieet’s 
index over a rather extended period. 
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Copper Mulpliale Advance J't'ainres 
New York Market 

Imported Caustic Potash, Permanganate of Potash and Hleachinff 
Powder Also .Somewhat Hig’her—Market Generally Steadj 


Nkw Yokk, Keb. 

E USISI'jSS in Ihc chemical market 
during the pa.st week wu.s .■^nme- 
what quiet, but the ^'eneral tone was of 
ji comparatively .steady character. Buy- 
(•rs have .shown a di.spusition to opetatc 
4>n a con.Hcrvativc basis, due to the 
unsettied situation abroad am) the 
uncertainty of sprinj' business. The 
sinK’Je feature of the week’s activilit's. 
Jis far as prices are concerned, was ihc 
advarict* by domestic makers o^ copper 
sulphate. The continuous rise in the 
price of copper metal, tojfether willi 
the added buying interest anionji; ton- 
^umers, was the direct cause of llie 
new advance. Imported ^rooils Jiavc been 
advanced by leadinjr dealers. Resale 
formaldehyde was (|Uoted at much Io\v<m 
levels amon^ several weak holdm s. Pro 
tliicers, howevei’, continue to (|Uole the 
market firm at former levels. The 
export situation in the alkali market 
showed considerable improvement, with 
several lar^re tminase inquiries noted 
from Kuropeun centers. Bariuui chlo¬ 
ride, prussiati* of potash and oxalie 
acid were rather unsteady at sli^ihlly 
lower quotations. Caustic potash, per- 
manpnnaie of pota.sh ami bleaching’ 
7 )owder showed continued activity and 
prices were notably higher durin^c the 
latter part of the week. 

HiRh Spots of the Market 

ArscmV--Resale material was Crac 
tionally lower at Ib'Ic. per Ih. 

Alihou^fh business is somewhat dull, 
fipot poods remain (]uite scarce and the 
peneral tone of the market is firm. 
Shipments wen* (luoted at IbR*. jier Ih. 

Ihiriirw. C/z/onV/c-• Spot material was 
quoted down to $H7 per ton by leail- 
inp importer.s. Shipments from abroad 
were noted at $85 per ton. Tlie peneral 
condition presents a rather unsteady 
situation. 

Dleacfi‘ni(/ l^oirder — f.arpe itroducers 
report a well-sold market at the works 
and quote $li.20 per 100 lb. for any 
prompt shijiments. The resale market 
i.s very stronp, with quotations heard 
around $2.50 per 100 lb., for larpe 
drums. 

Cauiffie Poiaxh — Imported material 
was much firmer diirinp the interval 
and the lowe.st fipure heard waa around 
78c. per Ih. The peneral ranpo was 
78(^7ic. per lb. for 88-92 per cent. 
Cabled demand from abroad was re¬ 
sponsible for the new advance. 

Caufttic .SW(i--The export market 
presented a stronpor tone and sev¬ 
eral inquiries were received from lead¬ 
ing European countries. Prices held 
around per 100 lb. f.a.s. 

Domestic inquiry continued very strong 
at $3.7r>(®$4 per 100 lb., ex-store. Con¬ 
tracts remained quotably unchanged at 
the works. 


Chlomlr Ilf Imported poods 

were liitotcd soniewliaf htvver at 7c. per 
If<. lur p(twdcrc(l and crystal. Several 
iaipf toiimipi's were rcporlctl on dock 
fjom (Jermany durinp the past week. 
I’niduccts were firm at Hi(d;9c. per lb. 

Siil}ih(iti' - producers ad- 
vameii (piofations lo $5.50 per 100 lb. 
)'o per e(‘Mt larpe crystals and $G.40 
for smaller crystals. The rise in the 
metal market and the stronp consuminp 
deniaiKi were responsible for the new 
level. Imported material was also ad¬ 
vanced to $5.75 per 100 Ih. on spot. 

Siilf —Domestic ll.S.T’. mate¬ 
rial was <pud(‘d at $2.50 per 100 lb., 
with technical at $1.7r)(rt)$2 per 100 Ib. 
Iniportt*z| II.S.P. held around $2 per 
100 lb. ami technical at $l.]0(a)$1.20. 
Domaiid was merely of a routine 
nature. 

Fi>nn<il<lrh{fd<' — The market pre- 
s(‘nled an unsteady tone with several 
second hands <iu<)tinp as low as 15c. 
per lb. on spot. Producers were firm 
al Hie. p(‘r Ih. in carload lots and Ifiic. 
tor lesser quantities. 

O.robV Arid — Producers quote the 
market at 12ic. per lb. f.o.b. works. 
Imported poods on spot held around 
1210z'15c. ])('r lb. Shipments were 

(piolod at 12k'. per lb. duly paid. The 
ileinand was rather quiet. 

/'r/f.s-sm/c nf Poiaah — The market 
appeared sliphtly lower, duo to the lack 
of consuminp intorosi. The yellow salt 
was quoted at 37ic. per lb., with a 
probable concession on actual business. 
R<‘d prussinte was down to 80c.. per lb. 

Active Buying of Vegetable Oils 

LinKt’cd. (>//-—Leadinp crushers an¬ 
nounced another sharp advance in 
[irices to beeonu* effective Feb. 2G. 
Rate figures for nearby shipments 
lanped arouml 98c. per pal,, carload 
l)asis in barrels. April shipment was 
(lUoted at 9Tc. per gal., with May al 
91(G"9r)c. )UT gal. Foreign oil held quite 
firm, with March-April shipment from 
Fnpland at 94c. per gal., duty paid. 

(’(/.s/or Oil —Several odd lots of No. 
ur.'ulo sold as low a.s 12lc. per lb., hut 
)iroducers reported a strong market at 
12^'c. The general inquiry showmd 
material improvement, duo to the 
.stronpor market for ca-stor beans. The 
U.S.P, material was quoted firm at 
Flic, per lb., in barrels. 

Coconut Oil —. Prices were quoted 
along steady lines, although actual busi¬ 
ness was very quiet. Spot Ceylon type 
oil closed at 8ic. per lb., sellers’ tanks. 
Cochin oil was quoted at 93c. per lb., 
prompt shipment, in barrels. 

Corn Oil — The market appeared quite 
strong with a few odd lots quoted at 
lOlc. per lb., f.o.b. point of production. 
The general range was around 101® 
101c. per lb. Spot in barrels was 
quoted around Ulc. per lb. 


Good Alkali Business in the 
St. Louis Market 

Safisfiicfory Volume Reported Although 

Prices Are Somewha! Unsteady— 
Imported Chemicals Affected 

.Sr. Rori.s, Mo., Feb. 22, 1922. 

Trading in industrial chemicals in 
this market has been very oncouraginp 
and there is a pronounced tendency 
towar/l higher levels. This is particu¬ 
larly true of the imported chemicals, 
which ai'c affected by the European 
situation, and some rather heavy buy¬ 
ing is*heing dune in this line. The 
shortage of box-cars, interruptions and 
delays in transportation have caused 
serious shortages of stocks in many 
directions, and have al.so resulted in a 
lirmer tone in the market. 

Alkali Market Is Good 
The market on alkalis is good. 
Prices are somewhat unsteady, but 
quite a volume of business is being 
transacted and usually at a fair price. 
Occasionally there are inside quota¬ 
tions, but as a rule (Rotations are as 
per schedule. (-austic soda, solid, is 
lieing quoted al $'1.75 in 5-drum lots 
and $3.90 in .single drums. Flake 
caustic in 5-drum lots can be had at 
$4.25 and $4.40 in single drum.s. Soda 
ash in ion lots in bags is being ijuoted 
at $1.95 per 100 lb. and in less than 
ton lots at $2.10 per 100 lli. The usual 
differential of 15c. for barrels over 
bags still holds. Bicarbonate of soda 
is moving in good volume and prices 
are quite firm. Barrels are generally 
being (pioted at $2.40 and kegs at 
$2.00 per 100 Ih. Sal soda is firmer 
than usual and quality material is 
quoted at $2 per 100 Ih. in harrel.s, 
$2.25 per 100 lb in kegs. Some low- 
grade materials are being offered at 
lower prices, but are not affecting the 
market generally. 

Other l*rice Changes 
Heavy vUneral acids are in much 
better demand and the increased vol¬ 
ume is very marked. Citric acid in not 
doing much, but developments are in 
order for the next few weeks. Oxalic 
acid is not moving so well and prices 
remain the same. Producers of p/ios- 
phoric acid advanced their prices last 
week, but trading has not been so good. 
The .season for this article is approach¬ 
ing, however, and a material increu.se* 
.should he expected. The movement of 
tartaric arid is fair, but should .show 
more life very .soon. The white arsenic 
situation is .still very tight and .supplies 
are very difficult to obtain. Glycerive 
is again very firm and without excep¬ 
tion is being quoted at 184c. in drums. 
Contract business is being done on the 
same basis and future predictions are 
for firmness. There has been no 
change in the price of copperas and 
supplies are easier, but little surplus 
has been accumulated. The demand 
for cream of tartar is increasing, but 
no large quantities are involved. Po- 
tasHum cyanide, gramdar, is moving 
briskly. The market for permanganate 
of potash is extremely strong with a 
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heavy demand, but supplies are limited. 
Sulphur is holding its own in price and 
is increasing in volume. Quito a vol¬ 
ume has been unloaded in this market 
I'eeently. Refined flowers in 10-bbl. 
lots are quoted at per 100 lb. 

.single barrels at ?4, light flour refined! 
ill 10-bbl. lots at }ili.30, single barrels 
al .fid.lO per 100 lb. Roll brimstone is 
at per 100 Ih., and crude sulphur 
in bags at !fl.90 in ton lots, $2 per 
100 lb. in le.ss. Zinc dust, has advanced 
Ji'. since our last report and is now 
iiuoled at 104c. in carload lots f.o.b. 
St. Louis, with a good volume ot busi¬ 
ness transacted at this figure. The 
:iiir milplmtc market is very lively, 
and ill one direction it is reported that 
the demand has been unusually heavy 
during the last 2 weeks. The market 
is firm with no change in jiriee —.l Ic. 
in carload lots f.o.b. St. Louis. Zinc 
xprtlci- is very active and in good de¬ 
mand for domestic consumption a.s well 
as for export. .Since the fir.st of the 
year the market has advanced about 
$1.') per ton and today is quoted at 
?;7.40@?7.,S() per 100 lb., f.o.h. ,St. Louis. 

Vegetable Oils in Iletler Demand 

Linseed oil has firmed up quite lively 
and the market is now completely in 
the hands of the producers. Five-bbl. 
lots are quoted at $1 for the raw and 
?1.02 for the boiled oil, while 1- to 
4-bbl. lots are quoted al $1.11 and 
$l.l.’i respectively per gallon, (iuslor 
oil is very firm at 144c. lier lb. in 
drums, and the present condition of the 
seed market would seem to indicate a 
still higher market. Tiirpevlivi' is 
holding very well and is quoted today 
at $1.54 per gal. in 5-hbl. lots and $I..5i) 
per gal. in single barrels. 

Steel Market Shows Signs 
of Excitement 

The Cause, However, May He Found in 
the Widespread Tendency 
to Speculate 

Pittsburgh, Feb. 23, 1923. 

The finished steel market pre.sents a 
still more excited condition. Many job¬ 
bers and manufacturing consumers are 
seeking to place additional orders or 
contracts, and seem rather indifferent 
as to prices that may be charged. This 
is a familiar phenomenon in steel mar¬ 
ket movements and mills interpret it 
a.s indicating that there is a widespread 
tendency to speculate, by overrating 
prospective requirements and by en¬ 
deavoring to anticipate price advances. 
Accordingly, a great deal of the offered 
business is being refused, or is being 
filed for entry later at price.s that may 
then be ruling. The actual turnover 
in the market, in sales and purchases, 
is lighter than in January, and is made 
up largely of orders against actual con- 
.struction projects. 

The superficial appearance of the 
steel market, with a large volume of 
inquiry, with mills refusing to enter¬ 
tain much of the inquiry and with prices 
advancing, would suggest that steel is 
scarce and that there is not going to be 


enough to meet all requirements in the 
next few months. If such a condition 
develop.s, it will be unprecedented and 
not far removed from a miracle. For 
0 months shiimicnts of steel from mills 
have been very heavy, and they are at 
a greater rate still at the present time, 
with very favorable ]iro.spects for mill 
operation in March. On account of the 
time of year, consumption of steel in 
many <|uurtt'rs has been restricted, 

111 industrial activity there is always 
a limiting factor. Sometimes it is the 
amount of “confidence,” sometimes the 
supply of money or capital. Sometimes, 
po,s.sibly, it may he the supply of steel, 
which wa.s restricti'd in the latter part 
of 1911) by the steel strike, followrsi by 
the bituminous coal strike. In the next 
few months imlu.strial activity will be 
limited only' by two influences- suiiply 
of transportation and supply of labor. 
Transportation limitation i.s merely a 
possibility, not a iirobability. Labor 
limitation is a certainty. In the past 
few months Ibore have been restrictions 
in outdoor work and the steel mills have 
had a fairly good labor supply, result¬ 
ing in heavy production and deliveries. 
The steel has not all been consumed, 
sonic of it being accumulated agaimst 
sjiring requirements, Steel production 
has acquired a margin of safety over 
steel consumption. Much of the willing¬ 
ness of steel buyers to take deliveries 
so Ireely of late and at the present 
time is due in part al least to the fact 
that on the whole the deliveries are at 
prices much below those now ruling, 
being against old orders or contracts. 
There is much more chance, for the 
next few months, of steel consumption 
being re.stricte(i by labor supply than 
of steel supplies falling short of actual 
consuming capacity. 

I’riccH Advance 

The minimum market price on bars, 
shaiie.s and plates has advanced in the 
week from 2.20c. to 2.2.5c. The 2.25c. 
price seems to have been an objective 
of some conservative sellers and the 
chances seem to be that the general 
basi.s of the market will not advance 
farther, higher prices, if obtained, being 
on early deliveries and thus represent¬ 
ing a delivery premium rather than a 
general advance. Possibly the same 
observation may be made of finished 
steel prices in general. 

The advancing tendency in the inde¬ 
pendent market for sheets, the Steel 
Corporation having been sold out 
through June and therefore not being 
a factor, ha.s crystallized on definite 
prices at which a number of independ¬ 
ents have opened order books for ship¬ 
ment after April 1. These prices now 
repre.sent the sheet market, and are as 
follows; Blue annealed, 2.76c., base, on 
12 gage and heavier and 2.90c., base, 
on 13 gage and lighter; black sheets, 
3.60c.; galvanized sheets, 4.7.5c.; auto¬ 
mobile sheets, 6.26c. Splitting the blue 
annealed list is an innovation, making 
the advance over old prices $6@$8 a 
ton according to gage. Black sheets 
advance $6 a ton and galvanized sheets 
$8, the spread being increased on ac¬ 
count of the high price of zinc, while 


difficulty in securing labor for galvan¬ 
izing departments is akso a factor. The 
price of indejieiidcnt producers of auto- 
inobile sheets had been he., so that there 
is an advance of $.5 a ton in the inde¬ 
pendent market, but the Steel Corpo¬ 
ration had not advanced above its old 
price ol 4.70c., at which it is sold prac¬ 
tically through June. 

By a weighted average, finished .steel 
prices are now' 00 per cent above their 
1913 average, or at 100 using 1913 as 
100. The Bureau ot Labor's index num¬ 
ber of commodities at wholesale, on 
this basis, has been at 150 for the past 
three monthly announcements. Last 
week .Secretary Mellon was reported as 
e.xpressing the o])inion that the general 
advance in commodity prices, with the 
exceptioji of steel, had probably ended. 
The present outlook is that Steel may 
not advance farther, except for the de¬ 
velopment of delivery premiums, involv¬ 
ing only small tonnages. As a matter 
of I act, the grimt bulk of the present 
mill deliveries is at much below current 
market prices. 

Coke and I'ig Iron 

The Connellsville coke market has 
develoiied a m*w line. The common be¬ 
lief had been that the declining tend¬ 
ency marked since the first of the year 
would continue until the market should 
reach a level commensurate with old 
prices with allowance for higher wages 
now paid. Demand for domestic eon- 
sumiition was expected to disappear 
this month, causing a decline of its 
own. Furnaces having contracts for 
the current quarter intended to defer 
as long as possible negotiating con¬ 
tracts for second quarter. 

The coke market has turned, losing 
its prospect of further decline and be¬ 
coming strong. The chief factor appar¬ 
ent i.s that tw'o steel companies in 
Youngstown, Republic Iron & Steel Co. 
and Young.slown Sheet & Tube Co., have 
bought Connellsville coke to July 1, pay¬ 
ing $7 for most of the tonnage and 
$6.75 for a smaller part. The particular 
point is that these companies have by¬ 
product coking capacity sufficient to 
cover normal reiiuirement.s of their 
blast furnace.s, but under forced oper¬ 
ation they require a little outside coke. 
The tonnage bought by the two com¬ 
panies i.s 29,000 tons a month. Two or 
three months ago these steel interests 
were willing it not anxious to sell basic 
pig iron, thus competing with merchant 
furnace.s. Now they buy coke in the 
market patronized by merchant fur¬ 
naces and thus become their competitors 
in the purchase of raw materials. There 
is an interesting reversal of the force 
applied upon the merchant pig iron 
market. The merchant furnaces now 
.see that coke will cost them more for 
second quarter than was expected. The 
pig-iron market has already strength¬ 
ened materially, basic and foundry being 
quotable $1 a ton higher than a week 
ago. The market now stands at $28 
for bessemer, $27 for basic and $28 for 
foundry, at valley furnaces, with $1.77 
freight to Pittsburgh. It may easiiy 
advance a couple of dollars a ton within 
a month. 
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Current Prices in the New York Market 

FOR CHEMICALS, OILS AND ALLIED PRODUCTS 

Althnncli these prices arc for the spni market rn New York City, a special effort has been made to report the American 
manufacturer’s quotations whenever arailahle. In many instances these are for material f.o.h. works or on a contract bas^^ 
and these prices are so desiirnated. Qiiolalimm on imported and resale slocks are reported when ot sufficient irapoUance 
to have a material effect on the marki't. rnces quoted in these columns apply to large quantities in original packages. 




General Chemicals 

Acpticftnhydriilo, fiV,, (IriiiDN 11) $0 

Acf'lonf'.‘Irmii.s 2 

Acid, tirrhr, 2f<',, 111)! 100 Ih 1 I' 

Aeolic, 1-1)1 100 11) b 2' 

aiooiiil,, carlm\n lOOlh 12 0( 
J4t>rio, rrvflfiiln. lil'I Ih. I 

Ilono, pnwiici. 1)1)1 11). I 

Citric. kcM lb 4' 

Kuriiiic, 8r". Ih. .1' 

Gallic. Iccli II). 4' 

ir.vdrochlnr}r, Ifi'’tnnli8. 100 11> 9i 

irydroHiioric, 52";, ciirin)\.H lb. .1; 

Laotio, 44';;. fccli , 
bbl. lb I 

22% ipch., bb] ill 0 
Muriatir. 20°, tunkn, 100 il). I 0l 
Nitric, 36°, ciirbDyFt, . lb .0- 

Nitric, 42°, rarltovH lb. Ot 

Oleum, lO';, laiikH . ton 17.01 

Oxalic, crynfitln. bbl. lb . i; 

Pbonplioric, 50''; onrhtiyH lb 0i 

PyroRallic. rcHubbincd lli I 5l 

HUlphunc, 60°, tankn ton 9 0i 

Sulpliiiric. 60", tlniiiiH .. Ion 12 0i 

flnlpliuric, 66". tanka ton 14 5i 

Hulpliiiric, 66" (Iriiina . ton 19 Oi 

Tannic. ll.S IM)1)I. , Ib. 6 

Tannic, tenb , bbl lb. ,4i 

Tartaric, iinj), cr.VB. bill lb 3( 

Tartaric, imp , powtl . bbl. lb 3 

Tartaric, domfwlic', 1)1)1 lb 

Tumratic, per II) ofU’o ..lb I O' 
Alcohol, butyl, (IriiniB . . snl .1 

Alcohol ctliyl ((‘oloRmi 
Rpirit),bbl sal ^-7 

Alcohol, methyl (see Mi’lhiiiiol) 

Aloolinl, ilnnat urc<l. 18B proof 

No. I . . pal. .3i 

Alum, Arnmonia. lump, bl>l lb. .0 

Pnlfwh, iiirop, bbl lb. .0 

Chrome, luinti, polnul), bl>l. lb. . 0 

Aluminum Hulplintr, com , 

bagH 100 lb. 1.5 

Iron free baRs lb. .0 

Anna nmnionia. 26", (Irtinid . lb. .0' 

Ammonia, nnhvilrouK, cvl .lb. .3 

Ammonimn carbonnlc, powtl 

oanka, ntiD'Tlctl lb. .0 

Ammonium cnrb' nntt', powil 

domestic, bbl . lb. .1 
Ammonivim nitrate, tocli , 

caakB lb. 1 

Amyl uoninic tcch . fimitiH uol 2 8 

Araenic, white, powd , bbl , . lb I 

Amenic, red. powd . keRs lb. . I 

Hariuin carbonate, bbl ton 70 0 

Barium cblonde. bbl, Ion 87 0 

Barium dioxide, drnniE lb. .1 

Barium nitrate, rnaks 0 

Barium Ruhihaie, bill... lli, 0 

Biann fixe, dry, bbl lb ,0 

BInno fixe, pulp, bbl . ton 45 0 

Bleaehinw powder, f n b wkw , 

druma lOnlb 2 2 

Hpnnie drume . lOOlb 2 5 

Poriu.bbl. lb, 0 

Bromitir, CHncM Ib 2 

Calcium accfnle, baca H)i> lb. 3 5 

Calcium carl»ide. tlruniH lb. 0 


bbl. 

Camphor, cacea 
Carbon biaulplnde, dnin 


Chalk, p r e e i p tioment le, 

light, bill . . lb. 

Doiiientic, heiivv, I'bl . Ib. 

Imported, liRhl. bbl lb. 

Chlorine, liquiil, eyliiulers Ib. 

Chloroform, tcph .drums Ib, 

Cobalt oxide, bbl Ib. 

Copperas, btilk. f o b wka. . 1(»r> 

Copper carbonate, bbl . . .lb 
Copper ftvanide, drums 11) 

Copperxiilphatp, crya,, bbl . KKilb. 
Cream of tartar, bbl ... Ih. 
Dextrine, corn, bags 108 lb. 

Kpaom salt, Horn., tech , 

bbl. 100 lb. 

Kpaom salt, imp, tuch , . 

baga.100 lb. 

Epaom aalt, U.B.P., dom., , 

bbl. I bp A. 

Ether,tJ.B.P.,dniin8. Ib. 

Ethyl a<{eta(e, aom., 

druma.. gw. 

Etbvl acetate, pure (Mttla 

ether. 98% to 100%). gal. 


; I'l.iiriiildeuvih . 40',, Ijb! . lb 

i I'iilli rs- ar! II. t-• I) ininc.s iie( ton 
I I i|!l> I ' < :irl I) - lllip , ]l(iwd , 1U‘I lull 
j i"i d -III. Ff’l , (lliirn-: pal 

' I . 1 .. 1 ciil, r 1 ode, driiniH pal 

j I iliitilii is. .s.ill, wkk , bairs 100 lb 

• il iiilii r.H halt, llop , blip- lUfl 11- 

fils l•l■l OI-', e p I ilnims exira . 11- 
‘ ll\I'c 1 iiie,'Ivnaiiiil'', tlrnnis . lb. 

I•.■b!lt , lesiibliiriP'i , II) 

Il ‘Id oMtle, red, (aiekB . 11). 

I - III; 

\S bill, l)aHie eHl)oim(e, dry, 

I'dsivs Ib. 

Willie, in oil, kepM. . . 11>. 

lb'll, tlrv ciwkH . lb 

Ib'-I, in od, kcRK lb 

I <';ii| aerbUe, while ervs . bbl. Ih 

I cad iirseniile, j)owd , bbl lb 

I I,line llvtlraletl, bbl per toi 

I dine, IdlMip, bill 280 lb 

! I II liaipe, eoiiiin , piinkH lb 

I ilhojibooe, bbl lb 

■Vldpiiesuuii ear!) , teoli , bapa lb 

.Mellijiniii, 93' ;. bill pal 

Mel liaioil, 97';, libl pal 

Xieki'l salt. dniible, bbl lb 

Viekel sallK, Hlliple, bbl H) 

riiiispetio 

I'lmsplMii ns, retl, pudep. lb. 

I’lioHplinrii.s, yellow, <aiA 0 .'< , . lb. 

i’oiasMnim bleliioiiiiile, cfwks lb. 

I'dliissuiin bromide, gran , 

bill lb. 

1*1)1 asHiimH’iirboiifitc,88-85'/,', 

I oiileined, caftka lb. 


$0 

15 - 

$0 

16) 

Sulphur, mil. 

)bl, 

100 lb. 

$2 

00 - 

It) 

(H) - 

17 

00 

Talc—import 

'd. ImgH 

Ion 

30 

no - 

^0 

■5 

fill - 

32 

00 

'I'.ilc—ilomesi 

le powd , 

lags, toll 

16 

on - 


4 

05 

I'm bichloridt 

. bhl 

. lb. 


n - 

2 

Ul - 

2 

40 

Tin oxide, hli 




47 - 

1 

20 - 

1 

40 

/'me carlioiuil 

batTH 



14 - 

1 

00 - 

I 

25 

Ziiie chhiruie, 

grnn, bbl 

lb. 


06 - 


18', 


19 

Zinc cviiinde, 

iiiiiti', 

lb. 


37 - 


17 - 


17', 

Zme oxide. XN.Iilil 



071- 

4 

40 - 

4 

50' 

Ziue sulphate 

bhl. 

100 lb. 

2 

75 - 


Coal-Tar Products 


gal 

4.75 - 

4 O'-, 

rolnsviui 

1 I'hloi ate, tiowd 

11) 

o; - 

06 



I’olasiiiti 

1 rviimde, (iruins 

lb. 

.45 - 

.50 




l’olaK''nini livtlroxide (caustic 



7 50 

gal. 

.38 - 

40 

|)oia 

l^lla^Mut 

htdruniH .. . lOOlb 

7 35 - 

Tb. 

.03)- 

OB' 

1 Iodide, case,s- . .. 

lb 

3 50 - 

3 60 

lb. 

.03 - 

(IM, 

I'll! 11). ">101 

1 nitrate, bbl 

Ib 

,06)- 

.07 

lb. 

.05 - 

05) 

I'xIa.sHiiii 

1 permanganate, 





drun 

8 

lb. 

.19’- 

.20 


PolfiNsiiini pruflfliate, red, 
easIcH 

Pofiwsiimi pnuwiate, yellow, 
easkfi . 

SidiiiiiiMoaiae, white, gniti , 


lb. 

.09j- 


10 

! eiisks. iirjpnrti*d 

lb. 

06J- 





Salanimonmc, white, gran , 


lb. 

.13 - 


14 

1 bbl , domestic 

, . It). 

.08 - 





Orav. griui, easks 

11). 

08j- 

Ib. 

10 - 


It 

Sidsodii. bbl , , , 

. 10011). 

1.20- 

ual 

2 80 - 

3 

05 

.^iil( cake (bulk). 

ton 

26 00 - 

il) 

I5J- 


16 

Soda asli, light, 58"o 

flat, 


Ib. 

, n - 


in 

biig.s, contract 

100 lb. 

1.60 - 

ton 

70 00 - 

75 

on 

Soda Hsti, light, basis, 

48'T, 


ton 

87 00 - 

95 

no 

1 bags, contract, f o.b 


lb. 

. 18 - 


f8', 

1 wks 

100 lb. 

1.20 - 


101) lb 

2 20 - 

2 50 

ion lb 

2 50 

2 75 

lb. 

05)- 

(IM 

Ib 

25 - 

77 

too lb. 

3 50 - 

3 60 

lb. 

041- 

(141 

iiiiH ton 

22 oft - 

23 00 

lb. 

.015- 

Oil 

lb 

06)- 

07 

II). 

.91 - 

93 

II). 

.07 - 

071 

ifi. li). 

.09)- 

.10 

ie. 



lb, 

.041- 

04) 

lb. 

.03)- 

03i 

lb. 

.04)- 

05 

Ib. 

06 - 

061 

Ib. 

35 - 

38 

Ib. 

7 10 - 

2 25 


.'^mlii ash, light, 58'’|., flat, 

ImpM.rf’Hnle 100 lb. 

.'soda a.sh, tlense, bnga, con- 

iraoi,basis 4B'j;, ... . lOOlb. 
Soda iihI), dense, in buga, 

re.siile lOOIb. 

Soda. PHUHtic, lb%, Boliil, 

(IniiiiN. fas .... lOO Ib. 
St)da, pinistie, 76‘';, sol'il, 

drmiiP, eontraet . 100 lb. 

Soda, piinstip, basis 60'’;, 

wks. poniract .. 100 lb. 

Soda, eaiintic. ground nixl 

llnke, contracts . 100 lb. 

Soda, rnuslic, ground and 

flake, reside lOOIb. 

Sodium ‘ipptntp, works, baps . lb. 
Sodium biearbonafe. bbl . 100 lb, 
Sodnmi hiehromnte, casks lb 
Sodium bi.sulphflto (niter rake) ton 
.Sodium bisulphite, powd., 

r vS P . bbl .lb. 

Sodium chlorate, kegs.. lb. 

Sodium chloride long ton 

Sodium pvanidp, cMce .. . lb. 

.Sotlium fluoride, bbl.lb. 

Sodium hvposulphitr, bbl. . lb. 
Sixiium nitrite, casks lb. 

Sodium iieroxide, powd , enses lb. 
SoiHum phosphate, dibasic, 
bhl...... . lb. 

Sotlium pruwiat«, yel. drums lb. 
Sodium silicate (4()°. drums) 100 lb. 
Sodium silicate (60°, drums) 1001b. 
Sodium sulphide, fuead, 60> 

6?^) druma. jb. 

Sodium Bu]pfaite,eryt., bbl.... jb. 
Strontium nitrate, powd., bbL b. 
Sulphur chloride, yd dnuni. tt>. 

Sulphur,cijde. ^ 

Sulphur dioxide, Kqoid.cyt... lb. 
Sdphur, flour, dU.1 00 ft. 


Ali)lin-nat)))tli<il. iTiide, libl .. Ib. 
Alpiia-naphthol, ref, lihl . lb. 
Alphii-rmnlitliyhiiiiiue, bbl . lb. 
Aiiilmc'111, lirum.s Ih. 

AinliiK'saltM, bbl . lb. 

Anthnieeiie, 80'; . druma lb. 

A n t b r a c e n e, 8(K,, imp , 

drums, <iiity tiiiid . lb. 

Anthrnnimone, 25';,, paste, 
drums lb. 

BenaaldehydcU.S}’ ,rail)nv3 lb. 
Benzene, pure, wnfer-nhite, 

tanks and dninm gal. 

Benzene, 90'/,’, tanks & tlriims gnl. 
Hi nzone, 90*';, ilnimp, resale . gal. 
Ui'iiKidine base, bbl . lb. 

Benzidine Hulpiiule. bbl . Ib. 
Benzoic arid, r S I*, kegs . lb 
Benzoate of soda, 1’ S I’ , bbl. lb. 
Benzyl chloridt. 95-97",, ref., 
drums . .. lb. 

Benzyl chloride, tech , dniins lb. 
Beta-naphthol, Hubl ,blil . lb. 
Befa-napitf liol. (eeh , bbl . . lb. 
Beta-naphtiivlaniine, lech . lb. 
('arbuzol, bb) ... ..lb. 

('resol. U.H 1’.drums. Ib. 

Orlho-ercsol, drums . . .lb. 
CTPsylio and, 97'’,. resale, 

drums . gal. 

95-97v;„ drums, resale... . gal. 
Diehlorbeiizene, drums .... H). 

Diethylamline, druniH .... lb. 
I-Iimcthylumline. drums... . lb. 

llinitronenzone, bbl. lb. 

! linitroclorbcnzene, bhl. lb. 

Dinilrnnaiilitlialeiie, bhl.. lb. 
Dinilrophcnol, bbl . ... lb. 
Dinitrntoluene, bbl ... lb. 

Dip oil, 25'!;,, (Innns. gal. 

llipbcnylaminr, bbl. lb. 

il-acid, bi)i. .... lb. 

Meta-plnuiylenediamine, bbl. lb. 
Michlers ketone, bbl ... lb. 
Mmiochlnrbentene, drums.., lb. 
Monoethvlaniline, drums .. lb. 

Naphthalene, rrushetl. bbl. lb. 

Naphthalene, fluke, bb!... . lb. 

Naphthalene, halls, bbl. lb. 

Naphtbionate of stMla, bbl. . lb. 
Naphtbioiiic acid, crude, bbl. lb. 
Nitrobenzene, flruins ... . lb. 

Nifro-naphthnli-ne, bbl. lb. 

Nitn^toluene, drums. lb. 

N-W acid, bbl . lb. 

Ortho-ami*iophenol, kegs.. lb. 
Ortho-^lichlorbetizenc. drums lb. 

Ortho-nitropheiml, bbl. lb*. 

Ortho-nitrotolucnc. drums .. lb. 
Ortho-toluifime, bbl. . lb. 

Para-amiiioplienol. base, kege lb. 
Para-Hmidoplienol, HCl, kega lb. 

Para-tiichlorbenrene. bbl. lb. 

I’aranitrrnilme, bbl .... lb. 
Pfira-nitrotoluene. bb!,., lb. 

Parn-phenvlenedianiine, bbl. lb. 

Para-toluidine. bbl . Ib. 

Phlhalic anhydride, bbl. .. Ib. 
Plienol, IIH.I*, drums. lb. 


$0 80 - $0.85 
I 05 - I.IO 
.27- .30 

.16)- .17 

.24- .25 

.75- 1.00 


Picric acid, bbl . lb. 

l*yridine, dom , tirums. gal. 

Pyriiiine, imp , drums. gal. 

Resorcinol, tech., kegs. Id. 

Resorcinnl, pure, kegs. lb. 

li-«alf,bbl. . . jb. 

Ralicylie acid, tech . bbl. lb. 

Saiicylioacid, I’.S.P., bbl.... jb. 
Solvent naphtha, water* 

white, dnims. . *4 

Crude, drums... . gal. 

Sulphanitio acid, crude, bb}.... lb. 

Tbiooarbanilide, kegs. lb. 

Tolukiitie, ke^ . Ib. 

TohiidiiM. mixed, kegs.. Ib. 

Toluene, tank eara. g»l 

Tohienetdrume. pL 

XyUdiaM dnu^. ib. 

Xyleik|.pme. drums. gal. 

Xyleiie,eom.. drams. gel- 

Xytsns.eom.,ta’* . «sl. 


1.50 - 1 75 
1.50- 1.75 
.07 - .09 

.50- .60 

.41 - .42 

. 20 - .22 

.22- .23 

.30- .32 

.35 - .40 

.22- .24 

.25- .30 

.53- .55 

80- .85 

95- 1.00 


3.00- 3.50 
.08- .10 
.95- I.IO 
.051- .06 

.06 - .061 

.07 - .07J 

.58- ,65 

.60 - .65 

. 10 - .12 

,30- .35 

.15- .17 

M5 - 1.20 
2.30- 2.35 
.17- .20 

.90 - .92 

. 10 - .12 

.13- .15 

1.15- 1.20 
1.20- 1.25 
.17- .20 

.74- .75 

.55- .65 

1.50- 1.55 
.85- .90 

.35- .38 

.34- .35 

. 20 -. .22 
nominal 
2 30 - 2.50 
1.50- 1.55 
2 . 00 - 2.10 
.55- .60 

.40- .42 

.45 - .47 


1.20- 1.30 
.30- .55 
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CHEMICAL AND METALUJHGICAL ENOINEEKINO 


Naval Stores 

Itoain B-D. bbl.280 lb. 

llOBiD&l, bbl.280 lb. 

KoainK-N.bbl.2801b. 

U(»in W.G.-W.W., bbl.280 lb. 

Wood rosin, bbl . 280 lb. 

Turnontine, spirits of. bbl rhI, 

Wood, Bteam dist., bbl. rhI. 

Wood, de*t.. dist., bbl. ... Rid. 
Pinp tar pitch, bbl... 200 11>. 

Tur. kiln burned, bbl. 500 lb. 

Retort tar, bbl. . . .. 500 lb. 

Hosin nil, OrNf run, bbl.... enl. 

Hasm oil. Hi'cond nin, bbl. gal. 

Rosin nil, tliird run, bbl... . snl. 

Pine oil, ateiim dial. ruI. 

Pine oil, pure, dest. dist... gal. 

Pine tar oil, ref. . gnl. 

Pine tor oil. crude, tanks 

f.o.b. Jacksonville, Flii . rhI. . 
Pine tar oil. double ref. bbl, rivI. 
Pine tar, ref., thin, bbl Rid, 

Pinewood creosote, ref, bbl. gal. 


$6 00 

6 to 

6 40 

7 25 
6 25 
I 51 

I "15 
1 25 


.43 

.47 • 
.53 - 


$6 25 
6 80 
7 95 


6 00 
12 00 
II nu 


Vegetable Oils 


Castor oil, No 3, bbl ... 

Castor oil, AA.bbl . . 

Chtnawood oil, hbl, 

Coconut ml, (V ylon, bhi... 
Coconut oil, Ctiebin, bbl... 

(brn oil, crude, bbl 
Cottonseed oil, crude (f.o.b. 
mill), tanks 
Rummer yidlow, bbl. 

Winter yellow, bbl 
Linseed oil, raw. car lots, bbl. 
Raw, tank cars (dom.) . . 
Ifoiled, 5-l)bl lots (dotn ) 

Olive 0)1. denatured, bbl. , . 

I^alni. Laifos. casks. 

Palm kernel, bbl . . 

Peanut oil. crude, tanks (mill) 
Peanut oil, rcfinetl, bbl . . 
Hapeseed nil, refined, bbl 
Rapesced oil. blown, bbl 
Soya bean (M anehunnn), bbl 
Tank, f.o b. Pacific rmunt 

Fish Oils 

Menhaden, light pressed, bbl. 
White bleached, bbl 
Blown, bbl 

Whale No I crnile, tanks,, 

COlihl 


Divi-divi. hflg.s ... 

]'’u9tic, sticks . 

Fust ic, rlups, bags... 
liOgwooil. hI icks . . 
l.oRWooti, chips,bags 
Riiniac, le.TvcN, Siedv. hags 
Sumac, giiuiiid, bags. 

Sumac, dninefifir, bags . 

Tapioca flour, bags.. 

EXTRACTS 

Archil, cone , bbl 
(■hestnut, 25',';, tannin, tankK 
I bvi-divi, lY'o tannm, bbl 
Fust 1 C, crysl als. bbl 
Fustic, Inpiid, 42 l)hl 
(lumbier.liij ,25'." innnin.bbl, 
Hcmulinecrys ,hhl 
Heiidoek, 2 5";: f antiin. bbl 
Hypernic, solid, drums 
Ilj'pernic, ]i(juid, 5P’, bbl,,.. 
Logwood, cry's-, bbl 
liogwoorl, liq , 51 bbl . 

Quebracho,solid, tY/, tannin, 

bbl. 

Sumac,dora.,51",bbl. 

Waxes 

Baybcrry, bbl. - • 

Tieeawax, refined, dark, bags 
Tioeswax, rchnwl, light, bnRS.. 
Iteeswax, pure wfiite. cases. 
Catidolhla, bags . ■ - ■ 

Carnauha, No. l.bags . 

No. 2. North Country, bags 
No. 3, North Country, bags If), 

Japan, eases . 

Montan, crude, bugs.. . 

Paraffine, crude, inatcli, 105* 

1 lOm p. 

Crude, scale 124-126 m.p., 
bags ... .... 

Ref., 118-120 m.p , bags 
Ref., 125 m p .bags 
Ref. I28-I30ni.p,,bags ... 

Ref., 133-135 m.p., bags. 

Ref., 135-137 ni.p., bags 
Ste.iric acid. sgle prewsed, 1 mgs 
1 )oublp pressed, bags . 

Triple pressed, bags. 

Fertilizers 

Ammonium sulphate, bulk, 

f.o b, worka.100 lb. 

F.n.s double bags.100 lb. 

niocxi, dried, bulk . unit 

Hone, raw, 3 and SO, ground.. ton 
Fish sorap, donfi.,diM, wks.. unit 

Nitrats of soda, bags .1001b. 

Tank^, bigb grade, f.o.b. 
Cnleago.unit 


lb 

$ 12 :- $ 

13 

lb 

.13* 

131 

lb. 

. Ifli- 

18; 

Ih 

09'- 

'% 

lb. 

09’ 

10 

lb 

. Ili- 

.ID, 

11). 

10 - 

in 

lb. 

.12 - 

121 

131 

lb 

n 

gul 

98 - 

9') 

gab 

94 

'95 

cal 

1 02 1 

04 

gal 

MO- ) 

15 

M) 

08 - 

081 

Ih 

.08% 

09 

11). 

.13% 

. 131 

lb. 

16 - 

161 

gal 

.85 - 

86 

gal 

90 - 

91 

lb 

.12- 


])> 

.101 . 


ils 



gid 

$0.60- . 


g'll 

64 - 

65 

gat. 

68 - 

69 

li' 

06 - 

0<) 

■ Materials 


Idli 

,$38 011 $39 

00 

tun 

30 00 35 

00 

11) 

04 - 

05 

ton 

28 (10 - 30 

on 

11). 

02'.- 

03; 

toll 

65 no - 


ton 

55 00 - 60 

no 

full 

35 00 - 


lb 

03* 

05 

TS 



lb 

$0 17 $0 

18 

lb 

02 - 

0) 

ib 

04 - 

05 

11) 

20 - 

22 

lb 

08 - 

09 

lb 

08 - 

09 

lb. 

14 

18 

lb 

04 

05 

lb 

.24 - 

26 

1!) 

14 - 

17 

It) 

19 - 

20 

lb 

09 - 

10 

lb. 

, 04 ;- 

05 

lb. 

S 

.06% 

07 

lb. 

so 28 ~ $0 30 

lb. 

30 

32 

Ih 

34 - 

35 

lb 

40 - 

41 

11) 

33 - 

34 

lb 

.36 - 

40 

lb 

.24 - 

24; 

lb. 

17% 

I8i 

lb, 

15 - 

15' 

lb 

.03% 

,04 

lb. 

.04 - 

041 

lb. 

.021- 

.025 

Ih, 

.03% 

.033 

lb. 

.03% 

.03 

lb. 

.04 - 

.041 

Ih. 

.04% 

.04J 

lb. 

05 - 

05| 

lb 

.10- 

10} 

lb. 

.10% 

.10) 

11) 

.11 - 

Hi 


$3 20 
3 85 

4.60 
30.00 

S 00 

2.60 


J3 25 
3 95 

35 00 
5.10 
2.65 


PluMphate roek, f.o.b. mines, 

Florida pebble. 68-72^70..,. ton $3.50 - J4 00 

lenncs.<ice. 78-80";. ton 7 00 - 6 00 

PotusHimnmunuie, 8(F;,.haa8 ton 35 00 - 36 OO 

PotaMwiuin flulphuie, bags unit I 00 - 

Crude Rubber 


Para—Ppriver fine 

I'pnvcr eoiirse 
rpnvrr caiirho bull 
Phintatinn Kir-<t hiieA crepe 
RiMicd smoked shret-s 
Brown en pc, thin, 
clc.'in 

Amlx-r cn'iie No I 


$0 33 - $ 0 . 33.3 


27J- 

29J- 

35'- 

.351- 

31 - 
31 - 


.28 

30 

351 

.35; 

32 

52 


Miscellaneous Materials 


t. 

Sh.to 
till to 


J450 00 -$550 
60 00 - 80 

15 00 - 

16 00 - 
11 00 - 
24 00 - 


A.sbcHtos, CMiiie N 
f .1,1) ,(,tiiel>cc 
Asbc,sU>s, Nliingh', fob 
(Fiehcc 

.\sbe.stoH, eenimt, f.ob 
(Quebec sl 

llurjtoi.grd .white,fob 
IiiiUh, 1)1)1 111 

Baryte,•«, gid., ofT-oolnr, 
f o b. mill), bulk in 

Rtt^yle^, lloHted, fob 
St Louis, bill III 

B a r v t 1 s. erude f o 1) 
iiiiiH's. bulk 111 

Caseiii, I'bl , feiih IL 

(.'lima clay (kiioltn) cruile, 
f o 1> (01 III 

Wiislieil, f o b (bi 111 

Puwd , f.o I) («u 111 

Crinle fob Vii . in 
(iroiiiid, f 0 li Vii ill 

Imp , lump, bulk m 

linp.powd til 

l‘'eld,«ipar. No. Ijiofterv . In 
No, 2pottei.v 111 

No I soap lo 

No. I (^llllHlllllll. fob 
mill lo 

(Jrapliite, rovlon, lump, fii'-l 
i|uii!i(v, bill 
Ci'vIdii, chip, bbl 
lligli grad e iinmriihom 
crude 

(iillii iirubic, timber, Bolts, 
I mgs 

(bim traifacanth, sorts, lings . 
No l,l)aRM 

Klesclgiihr. t 111 ), fill . 

Fob N V 

.Magnesite, crude, f o b ('nl 
ihiiiiieesloin-, imp , casks 
Doiii . lump, bill 
Doiii .Kf'iiinil. bhl 
Shelliir, oninge fine, hags 
()r:inge Huperlme. laigs 
A (' giinief, bags 
T \ . l),acH 

Silica. glnscS sini'l, lob Tinl 
Silira, Mind bhist, f o b hid 
Silicii, amorphous, 250-niei-h, 
lob 111 

Silica, bldg sand, f o li I’a. 
Smipslone, Coarse, fob. Vt , 
b-agf* 

Talc, 200 llie.sh, fob, Vl , 
bags 

Talc 200 mesh, f.o.b. Ca., 
liugs . 

Talc, 200 mesh, foil hos 
Anffclcfi, liiiRB. 


Refractories 

Hauxile brick, 56',> AljO.!, fob. 

Pittsburgh ton 

('liroine brick, f o 1* iMislern ship¬ 
ping pomfs tun 

Chrome cement, 40-50', Cr^O.i ton 

40-45% CrjOj, sacks, f.oh 

ICastern shiiiping points. ton 

Idrcclay brick, 1st. iiuiilify, 9-iti 

sliHiw-s.f.o.b Ky wks. 1,000 

2 nd (luality, 9-m. sliapes, f.o b, 

wks. . , 1,000 

Magnesite brick, 9-)n. straight 

(f o.b. wks » . (on 

9-in arches, wedRes and keys ton 

S'Taps and splits . ton 

Silica buck, 9-in, sir-es. f.o.b. 

Chicagodisfriot. 1,000 

Silic.a brick, 9-m. sizes, fob 

Birmingnani district 1,000 

Fob.Mt f’niori.Pu 1.000 

Silicon carbide refract, brick, 9.in. 1,000 


<in 

8 

50 - 

9 

00 



N - 


12 

on 

7 

00 - 

9 

00 

‘>11 

8 

00 - 

9 

on 

dll 

13 

00 - 

20 

00 

on 

8 

00 - 

12 

00 

dll 

3 

00 - 

20 

00 

dll 

15 

00 - 

20 

00 

on 

45 

00 - 

50 

00 

ton 

6 

no - 

7 

no 

Ion 

'■) 

00 - 

5 

50 

loll 

7 

00 - 

7 

50 

ton 

25 

00 - 

27 

00 

lb 


06 - 


06 

lb 


05 - 


05; 

ton 

35 

on - 

so 

00 

’ll) 


15 - 


16 

11) 


5(1 - 


60 

11) 

1 

75 - 

1 

80 

toll 

41) 

(1(1 - 

42 

00 

toll 

50 

00 - 

55 

no 

ton 

14 

0(1 - 

15 

on 

Ib 


0 3 - 


05; 

II) 


05 - 


051 

Ib. 


1)6 - 


07 

1). 


82 - 


83 

Ib. 


84 - 


85 

Ill 


79 - 


80 

li) 


80 - 


81 

ton 

2 

(10 - 

2 

50 

ton 

2 

50 

5 

00 

ton 

17 

00 - 

17 

50 

ton 

2 

00 - 

2 

75 

ton 

7 

00 - 

8 

00 

toil 

6 

50 ' 

9 

00 

ton 

7 

00 - 

9 

00 

ton 

16 

00 - 

20 

0 

0 


$45-50 

50-52 

23-27 

23 00 

40-46 

36-41 

65 68 
80-85 
65 


48 50 

42-44 

i,t00 00 


Ferrotimgiiten, 7(F80%, 

per lb of W.H>, 


Ferro-Alloys 


4.70- 4M 


Fcrrotitaniimi, 15-18% 
f.o b. Niagara Falla, 

N. V. . Inn $200 00 -8225 00 

Ferrociiruiniuni. per lb. of 
(T, . .lb 

4-6' i C. . .lb. 

FoTromanganese, 78-82";. 

Mn, Atlantic seabd. 
duty paid. . gr-ton 

Spiegrlcisen. 19-21% Mn.. gr. ton 
Fwrtitnolybdenum, 50-60% 

Mo.pcrlb Mo. .. . lo. 

Ferrosilieon, 10-15%. .. er. ton 

50%,.gr. ton 




105,00 - 
35 00 - 

1.90 - 
38.00 - 
80.00 - 


107 50 
37.00 


75%. 


; p.ton 150.00- 


2 15 
40.00 
85.00 
169.00 


to. 90- 10.95 

6.00 -. 

3.50- 4.00 

Ores and Semi-finished Products 


rurrir-urutmim. 35-50"; nf 

peril) i.fP lb. 

Fermvanudiuni, 3(>-4(K';. 
per Ih nf \ ih 


Bauxite, detn 

crushed, 




lined, 1 1 

>1) sliipptlig 




poillt.s 


toll 

$6 50 - 

16.75 

Cbri'tiie die, 1 

1 alit coneeii- 



tiutes, 50 

, iiiiti 

1 dll 

22 00 - 

23.00 

(’ll ,-\(liilU 

ir sertlinard 

toll 

18 50 - 

19.00 

rdke, Idrv , t.i 

1 h ovens 

toll 

7 75 - 

8 25 

( dke. furiinee, 

f d 1) dVeiis 

toll 

6 75 - 

7.00 

Fluorspar, g 

ravel. 1 0 b. 



niliie.«, Ne 

l\ Mexicd 


17.50 -. 


Fluor'piu, N' 

> 2 Liitiip — 




Kv & ill 

liiUies 

(on 

25,00 


Ihliciiile. 52' 1 

Tit). 

lb. 

.on- 

■ Oil 

.Maintanese ere, 5(F, Mn, 



At hint ie seafiorl unit 


.33 - 


(Mn( tjt 
Molybdeiiite, 


r 1 f , All 'll’: 
Pyril es, Span , 
Atl Hcaimrl 


IllllieK, (ill 
Rutile, 95", TlO^ 
'I'uiigsl en, scheei 
\V( ).i and nvei 

Wih 

Tungsieii, w'olltaii 




Fit >H 


Zircnii. Wiislieil 
fii.l) Fiihl. 


ehi'nuca 

ton 

75,00 - 

80.00 

< MdSj, 

N A' 

Ib. 

.65 - 

.70 

f dt ThO.^ 
[)dM 

lb. 

.06 - 

08 

INK. r 1 f 

unit 

.11% 

.12 

nace sire, 
nrl . 

unit 

.11% 

.12 

es, 0 1) 

unit 

Ih 

.12 

.12-. 


Me, 6(1", 

, per unit 

uiiil. 

8.50 - 

8.75 

iiite, 6(1", 
r. per iinil 

unit 

8.00 - 

8 25 

diite) per 

11) 

3.50 - 

3.75 

r'; jx-i lb 

11) 

2.25 - 

2.50 

li'. '*9', 

lb. 

12 no - 

14 00 

Ih Ajt'f, 

Ib. 

1,00 -. 


lull free, 

la 

lb. 

041- 

.13 


Non-Ferrous Materials 


C'lipper. eleclri’lvl le 
Muniimini, 98 1 1 > 99*, 

Anliiiiiiiiv, whdii'sale, ('liinese and 
Japanese 

Nickel, virgin mePd 
Niekel, mgnt and sh'U 
.Ahiiiel nietiil, slmt itliil hlnckfl. 

.Mdiiel metiil, inguis 
Millie! inetnl,sheet burs 
'Fin. 5-1 on luts. Si rain, 
f.i'jul, Nr-w 5'nrl^,'^P'lt 
I.eiid, F; St h'liiis, spnl 

Zinc, .spat , New A (>i i> 

Zinc, .spill, 1'). St l.diiis 


Ti'nis per Lb. 
16 OUbi 16.125 
24 00 

7.15 7.50 
25 00-27.00 
29 00 
32,00 
• 38 00 

45.00 
43 125 
8 00 

8 00-8.15 
7 55-7.60 
7,20-7.30 


DTUKU 

MKTALR 


Silver (Cdinmereiaii 

Of. 

$0 641 

Cadiiiiuin 

11) 

1 15 

Bl.sliiill li (5(10 Ib IdIh) 

. lb. 

2 55 

(’(.ball 

11) 3 

fl()(i6 3.25 

.Magne-.iiiiii, ingots, 99",V 

...lb 1 

OOdnl 05 

Plat inuiii 

OB no 

00(uill4 00 

Tridiniii 

... Of. 260 

00^.275.00 

Ridladnuii 

Of. 

79.00 

Mercury 

. 751b. 

70.00 


FTNTRITK!) MFTAL PRODUCTS 

Warehousfi Price 


f'iipfier sheet,s, Imf rnlb'd 
('tipjHT bdttdins 
('upper Tdds 

iligh brass wire . . 

1 figh brass rdds . 

Low hia.ss wiri' 

I,dw brass rods 

Brazeil brass tubing. 

Brnzetl bronsa-hilimg 
.Seamless copper tubing . . 
Seainleashigii brass tubing , 


Centa per Lb. 
20.7i 
30,75 
20 50 

19.50 
17.00 
21.10 
22 00 

24.25 
29.00 

25.25 

23.50 


OLD MFTALS—The followine arc the dealen' 
purehusinB prues in cenis per pound. 

(lopper, heavy iiiid crucible 
Coiiper. heavy and wiie 
CdpiHT, light and bottoms .. 

Li-uu, heavy ....... 

T.eitd, ti'Ji . 

Brass, heavy . 

Brass, light .. . .... 

No. I yellowbrnssturnings.... 

Zinc . 


11 30(^11.50 
11 25 ( 0 ) 11.50 
9.25(^ 9.50 
5.75(^ 6.00 
3.50(?0 3.75 
6.25@ 6,40 
5.35^ 5.75 
6.30^ 6.50 
3.50^ 4.00 


structural Material 

The following base prices p«‘r 100 lb. are for 
structural shapes 3 in. by i in. and larger, and pUt^ 
J in, ami heavier, from jobbers’ warchouKS m the 
cities named. ,, , 

N«w York 

Btruct^iral shapee. ^ J ■ ?? 

Boft sUwl bars . 3- 

Hoftsteel bar shapee. 3.19 

^ftsteoihfpds. 3.W 

Ptetce,|fcoliD.Uii«k,. 3.29 


3*04 

3.04 

3.19 

3.14 
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t — -__ . _____ over and opeintf the plant. A tiumbor of 

JinprovenientB will be made. 


Industrial 

Financidl. Construction and Manufacturers' News 




Construction and 
Operation 


Alabama 

•lAPSPKN 'I’Ih- Alali.'iniii Co. I'tiioii 'Ti u-1 
JkilllnioM-, .\l(l . I'l .V Kidi. pti sniinl 
lUlM iK'iplIt i'(l 0 tllKt of ])lo)i('ily tol.’illto'. 
nb(HJt 111(1 iKii'i-, on tin' SliiiihoiK 
ni'tii' (Piti.Nilcii, ' otnpi'j.'^ilij; *'Xl('toi\< iioti 
ort' iiropi'rtlo.v. mul pl.niK I'oj- liimo (l<\iiu|p 
niioil work. A jil.iiil will Invinllcd ,ii .m 
eat'ly ilati 

Arizona 

.Miami The )ii>^iili :iLion (..’oppo?- Vo uiti 
ftinunoiH <■ linmoiilnlcl\' tiio ( onsti iicttnti <4 
an adtiilion to ii.v mill A conti.-i'-i tor tin 
Kiri'l fl.'lino VVOlk lia.H iirrJi ;i\\ m (|< rj 

California 

Loh a Nc.ioi.his 'Die C.'il)furni:i I'.iijil jp- 
iiiovi r Co , 7 i It Cl o< k< I Si , pin mm IK 1 m 
the fforlioii of :i iirw 1 -kIoi'\ plant on J llli 
Si . to be li'.xlliii ft , rMiimiii.nl |o . n^t , 
to with <'(jiij),nii'Ut 

|^oPi---’]'ln' A mi'i i< Mil - Moxlcan Kiiiiih' Ck 
has ti-ii1iill\'i' plaii.H tiniii'i < onstilci al ion loi 
tlic *■|•^•^tlon of .1 iii’U Jot.il planl foi liln 1 
|•^■flIllnK I'm ronimc) rial srrvirr C \\ 
Srhllrbtrii l.s |Mc.sii|otit 

l<os -A Niii':r.!':.H 'I'lir Mr\l(,in |’itiol<'nm 
Co,. i;:(l ftroadwii.N, .Now VoiK N ’i . Ii.i'- 
ari|ulir(l proprilr at i.o,'< Ant;«lrs llailior, 
and plan.H foi thr i on'lli tu lion of a ma\ oil 
rrflnrr,\, it will ron.slsi of a mniiliri' of 
buildiliK^ and l.s rslimalrd to « osl in < 
of with mnrliiiioM, E L 

Dohcn.v, l^o.^i AnKrlr.-t, Is )n('>,id' n( 

UlNTlNUTON ItKACil Tht> I'llCinc CuHO- 
Ilno Co. l.O.N ..SliKrlrs. j.i.; pliinmnK fill lltr 
(‘OllHlt lirtion of a liilK*' KMsoiinr absoipUon 
plant oi| local site tcc.-nlly acipi’ii'd ■I'ln 
plfiiil will be opcfalrtl for Kimnlinr I'rodur 
tioli In ro-opcrallon with Ihr AmalKamatcd 
Oil Co, and 1.4 r.stlnialcd to comi rnoir than 
$100,(Hit), \V. .1. Kowrr iH pfcHldriil ;mi[ 
KL'JirlMl niMinmrr !•: t, Hitchcock wilt lie 
In ('hitrK:t' of t onstrm lton. 

ClAKl.ANls -'riic Wt'Htttfll liock I’t'odlUC 
Co., ibillxat HhlK . San l•'l'allrI^co, lias ,i. 
uutrrd nro))cil.\ at tin' foot of N'llh Avi 
Oakland, as a site for thr nrrtion of a n< w- 
plant fot till' maiuifaiturr of jiiKnirnts and 
oUn-r paifit iiiKicdiriits i’laiiH will la 
drawn at onrr 

Los Amiki.ics Tho rarith' Coa.sl Itoiax 
Co., Kohl Ithlu.. San l<'iaiirisro, is lakiiiK 

bid.s on a «rtnMii} roinrart foi tlir curl. 

of tlir first mill of Its prttpo.scd nrw irfhi 
Injf plant at Isis AliK'drs liatbor, c.stiinatril 
to cofd Hiiproxiniati i.v $.fi0n.o0n. Thr in- 
Stallntlon will inrlialr a powri plant and 
rnachim* sliop Alhrii r Martin, HikkIii.s 
H ldtr.. Los AiiKrlr.s, is arrJiltrot, 


<!onnc<*liout 


Sot'Tilui'RV -Kin, JA'b 1,7. (Icstro.vcil a 
portion of Hu- loral paprr*inaniif;irtui Iiik 
plant of thr ItianiomI Mat<}i Co 111 
Tlroadway, Now York. Y.. w'itli loa.s cstl- 
ntatad at $100.O()O, inrUuIinp iMiuipinrni It 
is planiM-d to rchiilhi. 


HAim-oim--Tlir Hartford (,'ity Has IdKi' 
<^o. atiTi Main St, will roninirnn inimrdi 
atrlv the rrrrtlon of a rrinforred rom i .4 
HddUlon to Its urlillrlal kji.s i*latit rsimcilr 
to ooHl aj.proxlmatrly j.Ti.iiib) Hock . 
Sheldon, fin Krosptit si. Jlaitford, aic m 
Kinen s, 


Florida 


Sauasota-.I H Hazni i,s planning for 

tJio 'jfcrtlon of a nrw l-.stor\ fouiulry in 
coniioftion with a tn-w maiim- irpair plant 
to be l•(ln.strurt■•^l in thr Hok CtrrU liivin 
HCClIoU, 


Kpktih—T hr .\ ,} W'olz Son.s Co, op 

hiirk-mamifiirluiinK f>hi 

will mako a iiunda r of addition.^ and i 
provrnients. incliuhtiK' (lie installation of r 
ditlonal machlnory. 

Miami- -The Sun Oil Co. will Install 
>H'W sloniKo and dl,Htribiitin>r plant on y 
at Alton ltd. and Third St., cstlnialrd 
fo.si approximately $ri0,00fl. 


Georgia 

ili.i.i-.s 'i'iii Smrtlipoit I'Ati.o't Co. T>a- 
m.r,'II'-, ^'a , lias pun ii.isrd iiioi><tt\ nrat 
Ill'll h h'litiifoii hrld li\ lIc' Mot.--' 
Cioliui- l.iimliri (’o , and plans fur thr 
i.iih iirilam of a nrw pi, ml I'oi thr pto- 
iiiHiii;ii of (anilir and for irathn lariTiInK 
,iimI olh. i s. i\tc. It will « oO about 
:* ..’,1,111111 

Illinois 

It'iCK i :• I \,\0 'I'lir Scivilv KuIiIkI Co, 

I r I 1 '1 1 ) 1 1 , 1 1 I ’a I K I lldK . In'-' I' 111 n 11 V‘- plall.s 
iilciri c r/hsld' 1 .ilioli till tlic election oL all 
cMilloli to It.v plant lot coM.shIci .ililc 111 
I 11 .1'-- III ' aiiai il\ It IS I \p-s ted to build 
(i\> new l.i<ioi,\ unil.s ,1 ,1 \dams 

pl < ^M|< III 

('iiii'Ai.o 'Phe lloflnian Hiollict-, 'I'.m- 
mnv ''o , ITal <li,iiul .Am , h;is t.ikrn bids 
md will ,--ouii aw.lid a Krru.-ial .oiiU.kI firi 
ilic I 111 lion ol .1 J-stor\ and bascincnt ;o|- 
diliiii), lI.ixIiMi fl . at (Jralid and Isilimliick 
ViJKU'^t C VViliiiami.'-, ttv; South licai- 
hoi n SI , an hilr. t ('hi lotlniaii n 
pl I -iih m 

Indiunn 

Ilv \ \ s\ n.j.r: 'Phe Hch-t llink Co c jil.in- 
n iip lor » vliaisp.n.s m its iilaiit fui in 
nc.iv.d output Marliim-t\ to .ovt ubuiit 
i I (MMI w ill be installed 

Snn.hN \'1 i,m; - 'Pho Kennedv ('at Linn lA 
IhiK ( 'o ins awaided .1 i-oiilrait to tlir H 
k I-' !(.•. iison I 'o , ('hwelatid, (>, for Uir 
'Mclioii of a law plant., -.uU\|(ii) ft, foi 
lli< matiiifai t in e nf p.ipei piodiiits, i,. n- 
I'l.o I ,1 poitloli of its woiks leinillj de 
sllo\ei| li\ Ihe 'Phe .sl 1 IK I III 1‘ Is (SlUll.ltei! 
lo ( (I'-j ,il)oul .1! I(10.(1110, liiehidliiK r(|ui)imrnt 
Cl* -I \\ l\<'rined\ is {If' sideiii 

Kuiihuh 

I'liir 'Pile M ul-('out ineiit ('l,i\ ('o o ai- 
MiiKiiij.' for thr <,hHconlimianrr of fare-hiirk 
m.iiiul.o lurr. ami will dn ote p.s emii'r 
pl Hit to tile piodiK'tion of burned 1 |a\ roof 
iim III' and tile .slabs .\ieessar\ f.irih 
lie- Will bi instalh'd I'nr the iliaiiKr 

Krntiu-ky 

\sjn \M> 'I'lie Anirneati KuIIiiik: Aldl Co 
1'^ an.iiiKllu: foi ||ie Inmiediate lebuiUllUK 
•'I its rhemical laboraioi \' at Hie hx'al 
U 01 K-, drstni.ted by llie. JA-b Head- 

'lumler.s of (lie eompan.v aie at Middletown. 
Ohio 

Luuisiunu 

Ki.!/\iirrrii The Calrnsieu .Mlk. ('o has 
(oust I III I ion iindi'r wa\’ on a new local 
pallet mill and plan.s lo tn.slall rnacliiner.N’ 
at an early dah', Th«- iilaiit will bo i-rad\ 
for servin' in the sprltiK. It ts oHlImHlrd 
to ( o.st in c-xrc.cis of 17.^),000 

Maryland 

Hai. 1'1 Moiuo Tim 1‘irradilh Ink (hr. re- 
<riitl\ inrorporatrd wdth a oiipiial of .$100.- 
ooo. to nismtfarluro writiiif; and otiirr ink.s. 
has ar(|uirod Ihr 3-alory building;, 2[)X30 fl., 
al S71' Linden .Ave , for a new [danl and 
will lake liniiK'dlatr possr.ssion. A larirr 
portion of tin* strui'lurr will hr tlven over 
to anal,\ti<'!il luboratories, and r(|uipinetit 
will hr insliillrd al oner. H K llimiiihik's, 
fr., l.s prrsideril, and E. II U'brht, dl- 
I'retor. 

ILm.timohk- -Thr Hoard of .Awards ofTli'r 
of tlir City Krglstcr. Oily Hall, will rr- 
<ri\e bid.s until March 7 for additions to 
the .Monlr-Hollo flllcring plant at the niu- 
mrii>al waterworks, as per plan.s and sja'ci- 
llrallons at (hr ofliee of A\Hlilani A Megraw, 
Uooni 20-1. (hfy Hall, italtimore, watri <‘n- 
gnircr 

Michigan 

St. ,l<isKrn—Frank S. Hickinp, West 
('liestrr. I’a.. formerly an oftlelal of the S 
\usiin Hieking Fiiprr Co.. Ka.st liowning- 
ton. I’a,, has acquired the plant anti prop- 
rrt> of tlie Mullen Hrothors I'nper Co.. St. 
Joseph, at a sale in bankruptcy, for a con¬ 
sideration said to be in excess of $93,000. 
Tho new owner 1 h said to be planning for 
tlie organliation of a rew company to tak<‘ 


Minneiicita 

St. I'ai 1 /-- The Waldorf I’aper IToducts 
Co. Hampden and Wahash Aves., I« eom- 
idetliig plans and will take bids early in 
.Maich, for the eiertion of .1 nrw' plant at 
lianipderi ami ,M.\rt]r Ave.s, to bo ?i-story, 
ft , rsilmati'd to rust ap|iroximatoly 
S2'in.(HMi, Im hilling niai liinrr.v H. A, Siill- 
wold. fill Ihidii ott Jtldg. St. I’aul, i.s arehi- 

tr<-t 


.Minwniri 

-\SH (ItiovK 'Pin Asli <!io\e IdinrAi I'ort- 
laml Crmriit Ce is phiiming for improve¬ 
ments al its planl, irn hiding the rrertion 
of a nrw power house, rslimatnl to cost 
about $7.'i.0(iii 

MuxHUC'hllHCttti 

I ‘I'Unom ’i'll.' (h irs.s-1 'flrgri '’Panning 

• ''o., kill SMumori .St. Clnriniiiili, O, lias 
ai(iun'rd tin Inra) laniilng plant of .1 T. 
(PShr.i 'Pin strniinrr was rrieiiHv i oni- 
ph'led and Ini^ iir\ri bmi oi-rupinl The 
nrw owin'i plan.s foi the umnedi.ati- in¬ 
stallation of mill Iniiri .\’ and will oja-rnte as 
a hraiirli Liniiri\ fo) the prodiii lion of 
limslird eallskin It is purposed to develop 
an output of 2:.ii doy i-a!f-,k!jis d.iil,\ 

Nebraska 

o.MAiiA Aimoni K- Co. Union Sio<-k 
Yard.s, ('hir.igo. 111. air ronsidering plans 
foi the lehnihiinK of tlie portion of their 
parking plant at South Omaha, drstioyrd 
h\ (Ire. h'el) la, with loss rrporird ill exri-s.s 
of $l.r»(HI.(i(i(i. including lard leflmuies and 
ollu r .stria tiii. s 


New Jersey 

.S'i'AV AUK 'Phe Aiiglo-Amrriean A’.ai msh 
('o. .t'A JohiisioH A\’e,. lias filed plans for 
the creetioii of an .iddihon to Us planl io 
Mist about .$22,(1(111. Kir<l A. I’ta'lp.s, Cninn 
Hldg . IS ai< hilei't 

|tA>o.N.\i.: -’Pile Jrigiavu Rirh.ardson Alfg. 

('o. l>ra\rr Kali-, i’a ina nnfai't ni et of 
|ioie<daiii (■nainehd iion signs, etc., has 
awaided a emiliaet lo James Mitchell, hie, 
iiH'J Jteigeii Avf . Jeisev City, >7. J,, for the 
<'r('rlR)n of its proposed new local plant, lo 
hr l-.story. la'inforia'd-eonrrrlr, 181x321 ft. 
Woik will he plaiei! niidri wav at on<-e. 
'Phe A. M Uleii Co. Tiilfi Kurlid .We.. 
(’lr\eland, o, is atehirct ami rngineri 
Tukm'on’- 'Phe Cema.al (’hinawnre ('mp, 
IT) Hroad St, .New York, N. Y. recently 
organized to inamdaet 111 -■ .sanilaiv caitlom- 
ware products. Inis .lequiivd tin' for inrr 
hiciil plant of Ihr \ew .h-rsev Cliinawarc 
Co., and will <ondurt oprraiion'-: at this lo¬ 
cation Kxtrn.slvr pioduclion js planned* 
miptovcjm'nis will he made in tlir plant 
Kkakn’v--.S w ift A: <'o. Ilarruson 'I’urripike, 
are planning foi tlie rrbiuhliiig of tlir !ab- 
oiator.N at ilirir local meat-parking plant, 
desti'o.N’rd h\ lire, P'r-l). S. with loss re¬ 
ported at .fk.lKUi Headquarters of the rom- 
pan.N are at the Union Stock Yard.s I’hl- 
ragn. 1)1 


New York 

Ht’i''i'’AT.o— The Mineral Uotirsh t^orp., rare 
of J I'. Andrews A- (An,, al l Hrisbam’ Hldg., 
is planning for the installation of n <'om- 
inerelal frld.spar plant, Including grinding, 
crushing ami pulverizing nuichinery, train- 
wa.\, ail* <'oinprr.ssors and auxiliary equip¬ 
ment 'Po prru’ide for tho installation, the 
rotnpany i.s di.spo.sing of a stock Issue of 
$.‘{(10.(hU), the entire jiroi'ceds to be u.sed for 
Ihi.s purpo.se. 

Hrookia'n—G er.stendorfor Hrotliers, 231 
Hast 12nd St , manufacturers of bronze 
powders, ot! . have nwarih-d s contract 
to the .lolin VV Ft'fguson Co., llnltecl Bank 
Bldg, Bnlerson. N. J.. for the erection of 
their pnipo.Med new' plant at (^llnton and 
liorraine Sts,, Brooklyn, lo be 1-atory, 
2Sx21i() ft, w'ith thrf‘e l-s(orv structures 
adjoining. IfixH ft,, 40x15 ft. and llOxSOO ft. 
The la.st nol('d will be equippi^d for tho 
manufacture of varni.shcs. The new plant 
is e.stimuted to cost $.385,000, including 
machinery Itussell G Cory, 30 Cnuirdi St, 
Nrw York, i.s architect and engineer. 
I’klwai'd Hekart heads the company 

Ohio 

I'ORT Ci.isTiiN'- The Ameripan Gypsum 
Co. is con.sider.ng plans for the erection 
of a new mill at its local plant, eatlrnated 
to cost approximately $100,000. Including 
inaehlnor.N’. F. J. Griswold is in charge. 

P 0 RT 8 U 0 UTH-—Plans are nearing comple¬ 
tion for the construction of a new l-story 
foundry. 100x300 ft., at the plant of the 
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Ohio Stov« Co., e.^illmaU'd to cost $75,01)0, 
to be uso(i for the production of iron cast¬ 
ings. Tlie Austin Co., Kuolid Avo, Cleve¬ 
land, is engineer and eontraelor. 

AsHTAUiiLA—’Phe AHiilabula Gas Co., in 
eonjunrtion with llie local cit>’ council and 
tlic Northc.'i.slcrn oil Air Gas ('o, has pre- 
llminui’y jdans in progress foi tin- con¬ 
struction c>f a new aitlllcial gas plant for 
local and neighboring sei\iee. rsi,mated lo 
cost elo-se to $1,000,0(1(1, 0’ tV. Stinie, nian- 

agei, is In clnirge 

Oklahoma 

('oi.OATM — Tile tVesteni Carbon <'o is 
selecting a site In Coal ('oiintx' I’ot (lie eoii- 
slriietioii of a new plant foi (he piodurtmn 
ol' eariion black, estiniated to (osl aiioiu 
.'!;,1,M},(l(it), with nMebinery. Roy C. i\1oi-nson 
is liH’al rej)! esentatn’e 

OKJ.AHOWA City—T he Noble Oil Gas 
('(' lias aiquired a lo<al oil-reflnmg plant 
and ))lans I’oi t‘XP'n.sion,s and iniprovrinent.s, 
ini hiding tin in.sUiilalion ul miditionnl 
■ •(iiiipnient 

Oregon 

Hi N"riNi;Tos—Till' Sun Portland Cena-nt 
Co li.-is woi k in piogri'ss on the tlist unit 
of its jnojiosed new local I i‘inent. mil!, esti- 
niatod to < nsl 111 exicss of .$100,(1011, and 
plans to pla<-e ilie plant in service at tin' 
railo'st date 11 is pro]K)Sf‘d to build two 
oilici pl.'tnl, units in tin'iieai fnlun' Head- 
iplallets of llic eonipan> ai c at I'oil- 
l.md. Ore 

IViiiiHylvuniu 

Rl■•nn;ln'l>.^■—'I'tie Aluniinuin I’ignnnt A: 
Piodiiels Co will lonunence ininiedi.itely 
till' I oiistniclion of <i new 1-story iiiaiil 

i’I t ll..\|iKnnii 1A --Tile Itisbec Linseed Co, 
Oi'.xel lildg . li.'is llleil plans for tin eon- 
■•liintioii of a n>n\ l-,sloi\' buildltig at l»el- 
aw.Mc ,\\r and Plglrj St, to eosl ahoilt 
$1 a,noil 

t.p AKIOUTOW-V 'I'lie Kllll>p h'oUlulrA' I'o, 
lin-, L.ansdah-, I'a,, nianul'acturcr of cast- 
noii pii.r, lia.s aiituiti'il a lotal site for tin- 
'■leriioii of a lU'W l-su>i\ foutnli'y, ID.'ix-OO 
ft , to 1)1- opi rated as ^ fnarnh |jlanl Rids 
till const fuel ion -Mili b»‘ taken at oiu «■ 

IloW.MANSVJl.I.K - Tlie PllllCe Aletulllc 
I'.iiitl Co will make ciilai geinents in its 
pl.int foi ( on.sniei'able ineiease in {irodia- 

• loll .Additional inaebincry will be installed 

VoijK - William U Gi olln', Roiindar \ Ave , 
opei.iting a III n k-mamifaeiiii Ing plant, w ill 
icinoili'l and impio\e tlie works Adili- 
lioii.il mai !iiner.\ will be in.stallcil to ihnible, 
appi oMiiiatels. the Jii c?>eii( oul)Hlt 

Wii.h ns-pAiuiK—.\bialiani Gasl ha.s a<- 
<imfed the loial [ilant id' tlie W.\oining 'I’iii' 
.V Riililiei ('o ai a rec<‘i\'er's .sale, 'I'lie new 
ounei is said to h«.' planning for the oigani- 
zatioii of a (ompany to opeiale (he fa(tni\ 

Tennessee 

.Nasiivii,].!-: The Hermitage Portland 

Cement Co. Chattanooga, has jierfeeled 
idari.s for the inunediate erection of its pro¬ 
posed new- plant on .sHt‘ near Nashville, to 
have an initial dull.v output of 2.IHI(I bid 
It will (‘(insist of a miinber of buildings 
and is estimated to cost more than (Mmi. 
^vllli miehliK'ry John C. Vance is presi¬ 
dent 

CjiA'rTANOouA—The Chaltniiooga Stamp¬ 
ing a ICnaniellng^ ('o. Ims e(iirimene<‘d tlie 
installntloii of new (‘leelrie furnaeo.s and 
oilier ('(luipnumt at its plant to cost about 
j:ili,(l()f) The eapaeity will be increased 
appi oxinmtely one-tbii d. 

Miowniils—b'lre, b’eb. 7. destroyed the 
building occupied by the Myer.s i’aper Co, 
with lo.sH estimated at close to $lii(i.(Hia 
R IS planned to rebuild. 

I'niiYgAH The Ibxie Prick ’J'ile Co wdll 
eomnienee immediately tin* eoti.slruelioti of 
additions to its plant, inelinling the installa¬ 
tion of elay-grindlng, brick-nianurHetnring 
and oiln'i' maeliinery It is purposed to 
ndvatiee tbe OHjuieity from 30.()()() to 40,000 
faee-bnek per day Walter H. Jaek.son. 

• 'alconda. III, Is englneei' in elmrg'i* of con¬ 
struction, O A Harker, Jr., i.s president. 

Texas 

Kl. Paso — The Klo Grande Cl] (’o is 
planning for the eonslruetion of additions 
lo Its local oil reflni'ry and the branch 
•etlning plant at I’hoenix, Anz ; the work 
will include the insiallation of eonslderiible 
new nuiehlnery. Tt, is al.so expected to build 
H new refinery on site to be selected at 
Los Angeles, Calif Th(.* company ha.s 
recently increased Its eaplul from jToO.onu 

$1,500 000 for proposed expansion. 

1>AU.A8 —The Wax Wrap Paper Co., re- 
‘'enlly organized, has uenulred a local build¬ 
ing for the establishment of a plpnt for the 


nianufaeture of wax<‘d papers. U Is ex- 
pei.'led to deV(dot> an output of lO.OOCi lb, 
iwi' da\' Machinery will be installed at an 
earl\ daif'. J L Parciunan is seeret.iry. 

Utah 

I0cRKK.\ The Mim-k.'i Smelting iVi Mining 
has plans under W!i.\ for tlie construc¬ 
tion of a iK-W’ snii Rlng plant at Its prop¬ 
el lie,’-, estimuttal to <'ost in eX<’ess of 
.$4iHi.iii)(,i The eoinpans' ha’’' n‘een(l.\ ae- 
'(Uiied till* idant ami pioperties oi' the 
Kureka-Croe''U.s Minmg Co. h’ratik L Tm- 
!■<■> IS plesidenl. 

Virginia 

RP'II.MoMI — 1')ie Wol'lelidx Ive .\lfg ''o . 
Last l.dli St, is having prclimmai\ plans 
}>rfi),ir«d for the erettiou ol a new plant I'ot 
111 ' mamifaclure of papi’r products, to be 
located in the .South Ri< Imioiid disiiict. 11 
will be ;Lstor\, and is estimated to eo.sl 
$:’rn.(Hi(i .losepb II Wallme aV ‘. 5 

Ri'Kinati St. New ituk, is eiigineei. 

Went Virginia 

LrMHKUi’oi{T--The Radio (Jla.s.s Co_. le- 
eiiilK oigani/.ed as a splisldlar.v of Die 
.Mound Clt\ Glass t’o. will .soon (•oimnetie.' 
the (oiisiiiielion id a new' plant on .site 
adjoining the works of tie' pai'eni organi- 
/alioti The initial woiks will be e(piipp''il 
fo! light ('Utting, needle etehlng. tilale et«,'ll- 
mg and kmdied service and is estimated 
to ros| m excess of 10 P. Rogge.ss, 

pii.sidelit of the Mound Clt.s loinpaii.v, 
fiiads the new Ol ganization. 

ClIAKiaiSTON — 'ril'- Lll'iles-< IW ellS Sll<‘el 
Glass i.'o . Nieliolas Lldg , 'I’oledo, (• , is tak¬ 
ing Ind.s fot the erection of the pioposed 
:’ si'>t\ iidditloii to Its loeal plant, '15xl)(Mi ft., 
.stimated to cost .$:5aii.(Ulti. im liulilig ''UUip- 
liieiil Till' l>evore Co, ,Nicholas iildg . is 
engineer I) l> Lihhe> is picsnleiil 

WiMMmsin 

W ACKUSHA --'Pile liai\e\ I'a |)ei ('o . 51:! 
West Main St . tilaiis to lia\e woik utulei' 
wa\ on a new loeal null at an eail\ dali 
It will ''ost about .$(11,(Kill II G liaivey 
iv pi .'>.id(‘nt 


Capital Increases, etc- 

'riii'i Poirr.sMonTH <’otto\’ nii, it Rij in- 
im; i'o, I’orl.sinoutli, Va . has tljed notice 
.if ineK’ase m lapilal fnun .SLTrdi.dun to 
$‘j,iMiii,ii(i(i, lor proposed exj)an.*-lon .lohii 
\s]n I’gren is ju e.sident 

'[’ 111 ; N'Kw Yoifi; Gc.mmki' Pai'KII Co. 2.t 
|lc\ SI, .New Voik. N v.ha.s ajianged 
t.ii an inerease In capital fioin $.(,(inn to 
$75 I'lMI. 

'PiiR .Mi’Wakk Cast l^lo.^ I'ti'K Co. lilr- 
mingliam Ala, has flletl notiei’ of increase 
In .apital fiom .f;!OO.ndii to $LMni.nii(i, (h.- 
1 I'l" eeds lo 1 ) 1 * used in p.irt fot the cteelion 
of a new iilard, now in iiiogie.ss, atid foi 
g.eiieial expansion. 

'PlIK (’oNTlNKNTAl, Sl’UAlt ('o . .NaSb\ 
Lldg Toledo. O, i.s di.sposlng of a bond 
Is,sue of $1.7'H),(ll|(h a liorllori of the pro¬ 
ceeds lo be used foi general fhiarieing .ind 
opeiatlons. C. G, ICdgai is pie.sldent. 

TiiK L T Mankin’ Co. Inc.. Richmond. 
\’a mamifaeturei of clay products, has 
filed notice of inei'ca.se 111 eaptlal from 
.$L’0.IMI(I to $15(1.000 for general expansion, 
at the .same time ehanging its name from 
Rui'Kmgli.s (t Matikin. ine. 

'I'HK AMKHP-AN Co‘ (’UKTK PhoPIU’TH CO., 
I.vc, ;i0 North La SalR St. Chicago, lib. 
has fill'd notice of Increase In capital from 
$D.5,0flO to $50.00(1 

Tiiw SiNci.AiH CtfCPK Pjtopri'iNU (k) . 
'Pulsu. Okla . alTIllated with tlie Sinclair 
Keflning Co, 15 Nassau St,. New York. 
.N Y . i.*< disposing of a bond issue of 
.$ 1'0 11 ( 1 ( 1 .( 101 ). n portion of the proceeds to be 
used for extensions in oil plants and sv.s- 
pni. H ij Pldllifis is president. 

Waltei (' Elli.s luis biu'n appointed 
I'-celver for th(‘ lhS'TTi;n Status VV'axkp 
CoaTKO Pai’KU Co, .511 MuUn'rry St. New¬ 
ark. N. J 

Tnio CU'EHo-CiGCAUO CoKlU'C.ATING Co , 
Cicero, Ill. ha.H filed nutie.- of Inerease in 
capital from $100,000 to $200,000 

iifllrial.s of the Ail Ueduellon f'o . 342 
.Madison Ave.. New York, N. Y. manufac¬ 
turer of eoninn-rcial ox'gen. aeet,\h*ne, etc, 
and the Rraun Corp. .N<*w High St., Los 
Angeles, Calif., monufaeturer of chemleul 
apparatus, have organized a new- company 
l(.i be known as the (’alIKORMIa Cyakidb Co., 
to mnnufaiLurc sodium cyanide and other 
elTeniicHl products. It Is purposed to build 
a loeal plant. F. W. Hraun has been elected 
prcMident. 


Industrial 

Developments 

Cil.A.ss—'riic Marienvllb' Glas.s Hotllc Co. 
has eoniim nied operations at its new plant 
fit iMarietn ill'- Ra , and will develop capacity 
lirodiietion with a full working force. The 
plant Iejit I'-.•nt.'^ an invo^nnent of about 
$75 000. aii'l iepl,’iee-i a wotk.-i recently dc- 
.sti'o.M'd by fir*’ 

Window gla.‘'.‘^-maniifHet ui ing plants In 
weslerti l’emis\ l\ania an* lurming at full 
(iipaeitN and will maintain this basis of 
output for an indellmte period. Reconl 
.‘-lilpmeids are lx Ing made. 

'I'Ik' Rutli-Miisitng'< (Jlas.M Go, Con.shohoc- 
kon, l‘a,, spi'cialr/.ing in the inanufaeturo of 
glas.-, luhmg, lias iesum<‘d opei ations at Its 
loeal ))Iam aftet a .sliutdowm for many 
inontfis It IS ex|)t‘(led to advani-e produc¬ 
tion at an early dat(‘, giving employment 
to an iinrea.'-id woikitig force 

N■ego1lalu•^^ art -.■ild to be under way 
ftir the puielia.-o- of the plant of the Amerl- 
e.in I’late Gla-i’- i'o .lanie.s (’11%, near Kano, 
l*/i.. h%' New 5‘nik jnieiest.H, foi* H con- 
sidiMatioii ot (lose lo .$.5,iKiii,ini0 '['lie plant 
will he ile\ ('lope.l to niiiximuni capacity by 
I lie new OW nei s 

I'latAMK* 'I'ht Ctnlial Refi aetorl(‘H Co.. 
.N.’W Lexmgt.m, (i, h.i.'- eompleti'd Improve¬ 
ment- ami Ihf iie-lallation of additional 
(•ptipnienl at Ms local plant, and purposes 
to opel.tte at on a eapaein hasl.H, glvltlg 
iinplo\ni(‘nl to .i full working force. Iin- 
|ii o\etnenl.’- will al.-io he made at Hm’ ('trvls- 
toii, n plant, and maximum output do- 
\ elopi d at till*-, w ot ks 

'I'lie National k’ire I’l'ooting (’o,. Pltts- 
huigh, l‘a. I.-, op'i'ating Its East ralestltic, 
(), pl.'itd at full eapuelt.t, and I.s said to 
)i,i\'e older'- on h.'ind to mNiin- eontlnujinoo 
on thi.s h.'i.sl.s fill .in Indejltiiie period. The 
hraneh tilaiits at Kea.shey and Nateo, N. J.. 
aie also tunning I'uM, tind it l.s (‘xp<M’(cd to 
make i xtcif-ions in ih<'.se twai plants nl an 
earlv d.ale I'ot gl eatei output 

'rin* Riovd Rriek k Tll(‘ Co, Provo, Utah. 
IS limning und'r a ni.ixmium working 
sehednle, giving emplovment tit i\ normal 
woikiiig foie«, and will continue on this 
basis iiniellniii’R' 'riie coniiiany Inis plans 
under ( onsiiletalion for enlargemenls In the 
pliint, donhling iho pre.sent rated eapaelt.v. 

'I’lie Edwards Riii'k Co. (’oliimblii. Mo., 
mitnufio tun r of In tek and lib*.- Is running 
Cull, with regular w'orking force, and will 
eoiitimie on Hr,-' li.'i'is for an indefinite ne- 
tiod 'Pin i-iiirip.inv has recently Installed 
a (|ii.int)t\- of new niaehlm'ry for gr«.*ater 
< ap;o ity 

'File R Mdliin Hixiil Rriek Co. Atlanta, 
Ga is oixa-ating ai eajiaellv at its plant at 
Walden’.s Ridge. 'Penn, for tin* mtinufacture 
of tlooi .iri't I'oollng tile \ new building is 
lx ing (otistriieied al the plant for Increased 
prodinl’oti, and wdll lx- jjliu'cd in service 
at .'III (atlv date 

I.KATiiKii—'Pile ('entral Leatlier Co., New 
5'(n'k, N Y., litis tidvaneed production at Its 
tannerie.s to aliovd lid per cent of eapaeity, 
;is compared witli an oiieniting basis of 40* 
ix r cent a short tlTrie ago It Is expcctc'd' 
to mak< a fntlher inerensf* at an early 
dale 

'I'lie (’arr I.ciilher f'o , 7‘*eahody. Massi, la 
nnuiing at elo.se to nortnal enpaclty. devot¬ 
ing jiruetirallv the entire output to suede 
leather,s A normal working force. Is being 
employi'd 

numh(f of glazed kid plants at Wil¬ 
mington, iJel are eurtaillng operations .'tnd 
iu-e letting emidoyec.s go tempororlly. The 
(■hang(' is .said to be due to the lack of ex¬ 
port bnsines.s 

The Uiehard Young Co.. Wilmington, Del.. 
IS maintaining full operations at its local 
t!innei%-, speeinrzmg’ in tlir production of 
kangaioo and other lentliers. 

Ri nnrat—'Pin* Howe Rubber Co,. New 
]?i iinsw jfk, N .1 . tnanufaeturi'r of inner 
tubes for Hutotnobilc tiros, is running at 
full eaprieit\. givings (■niployinent to a regu¬ 
lar Working force. 

'Phe Goodyear Tire & Rubber Co., Akron, 
(). is limning nl maximum output on a 
ba.sl.s of l.Ddd.ddO tiics every 45 days. 
I’l.ans are iindei- wa%’ to enter on n spring 
ptoduetioii sehedule of 40,000 tiros a day, a 
etipaejl.v nevei' before alLained at the mills. 

Tbe Dunlop Tire Iv Itubber (Vi.. River Kd.. 
RufTalo, N. .scliedul(*(l to open It.H local 
plant on May 1, will devote initial produc¬ 
tion to heavy pneumatic tires, solid rubber 
tires and cord tires. A large working force 
will be employed 

The Lee Tire & Rubber Co., Conshohoc- 
ken. Pa., is maintaining full production at 
Us local mill, giving employment to a nor- 
rrsl working qu(jtn. Orders pn hand «ro 
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ftaid to inaurr^ ihla baeia of operation for 
Homo time to i-omo. 

Tho FlreHtono Tire & Rubber Co., Akron. 
0 .. Ih arrunffln^ to advance production at 
its plant to a buslH of 80,000 tir*M u day, a 
record fl*furc In tlic hlnlory of Uk' curnjmnj’ 

IltON AND STKKI/ -TIm* It'publir Iudi a 
B ti'cl (- 0 ,. youriK^town O. luis hlnun In it.- 
VounKHlown-flanna hlaai fui him c 'I'Ii* 
Ktac-k haH bcr-n idle Hlnce Novcmh' i 

Thu Jlcplo^'le Steel Co., Wharton, N, .1 , d 
making ready to blow in the Heeond lihi-t 
furtiHce at ilH local milla. Tin- unit h-i-' ' 
ralod capacity of tOti toriH pet da\ Tic 
ficllvu furnace, witli like cnpiicit.s, i-^ luo 
itiiiK full. 

The llinporluiii blast furnace, jenipoiiuiit 
I’fi., la sjild to t)c planning to iilow m ttie 
tdack at an early dale 'j'hc jihml hiif' leeii 
Idle for Hotne time past. 

Tii(' Woodward Iron (.h»,. Woodwind. .\la , 
ifi eoinpleting lepiilis and irnprovcmetit,-; at 
itM Hueond Vhnulefldlt bia.sl furnioc, and 
plunM li> lih'W in the stack at ttn eai!\ daii-, 

f ilaclntr till live fnrnai’CM on the pKidocirn; 

let. 

The Ihicj' Hill Steel Co., Vimngsiow’n, 
0 ., ha,s work innh-r wtiy on tlu- n lining ol 
Its Tofl hla.sl funuiee and plans to blow in 
tile Kta< k AH soon aa It iw ready. 

The Youngstown Sheet A- ^’uhe t'o, 
youtigHlown, ()., tH Increasing pioductlon in 
ItH open-hearth deparlnient. and will ion .d 
enpnrily foi’ an indertnlto pi-riod 

The United Stat.'.s Steel (hirp , New Yoik 
N. V-, Ih oiieniting it.s plnnl.s In difl'eretd 
pttrlH of llic counliy on an average hast.-, of 
HI tier cetiL of niaxltmim output, e.stahlish- 
iTtg a. new high ret'ord at a nunihei of the 
ndilH 

The Vtilhiy Mould k Iron Co, Sliai [i.-ivilb . 
I’a , 1 h opcrtUIng tit all but one of its hl.tnt 
furnmeR, giving einployinetil to a huge 
working force. 

MlHUKDl.ANKol'H Thc NCW .lelHcy TtUU' 

I'o., Jhihnertoii, I’.a , Ifl IncroaHltig prodiii- 
tUm at il.s pliuit and adding to the woiking 
force A wage ndvtuu-e of 10 jier ctait in 
thi- form of a uuarterly iionuH to .ill iiii- 
ployee.s hiiH laam made. 

’I’lte Nohle Oil Se (Ja.H Co.. Jhirkhurnctl. 
Tex, Ih operiituig its local gasoline ic(iiH'i\ 
at capacity, th-vcloplng an oulpul in exers-- 
of 1,000,000 gal per month Tlu- |)1.inl wdl 
l)e cntitimii'd on Ihl.s ha.siy for an indcflniti' 
period. 

I’ralt A l,nnib(‘rt Inc, 'I'lMiawanda St, 
lltillalti, N. S'., Im malnliiinlng full iap:icil\ 
operations .\t its local vartd.slt-ru.uiufaclni 
iiig plant, giving <'niployinenl to ti ltd! 
working foHc '■j’eiiliilive plaii.s aic und« i 
ctinstderaIl«ai for tlic eii-rtion of tiddlt Ions 
Thi^ Intu nalnaial tUlrniiuu tin- W’oiUs, 
IhiHHvlllc, S, 1., .New York, Ih nuuttlulning 
regular prodinuon at its local jihmt, witli 
norttiul Working foiie 

Thc Uiver K.'iisiii riija-r Co.. Mentor, 
Midi, Is tunning at capacil\, giving ctn- 
ploynient to a tcgulat woi'klng finer 


New Companies 

Ttiw TIk’kohy HAni. ('i.av Co,, Mayfhld, 
Ky.. has bocit IncorponiUd with a capital 
of $50,000, to opcralo n (lay mining and 
refining plant fnr comineri ;al prodttcUon 
Thu Im orpiaatia M ;n c C. W. I.'ron, A C. 
I’lumlcc and W A Ligoti, ttll of Mayfield 

Thr Ckm.I’-Wahtkk Co . 7^ I'ari.s .Kt . 
Newark. N. J. ha.H la-eii incorporated wttli 
a capital of $,'')ii,0lMi, to ntamil'acturr- cel¬ 
luloid ttnd recjalttied celluloid pmduci.M com¬ 
position specinltle.s, {-tc. 'I'lu- i ncorpoi a tot s 
are Patrick W. Smith. U. W’alerbrook arid 
Doan I .awn-iu c 

The Ai.uicuT Dvvio ('iiuMtcvi- Co, New 
York, N. c.'iie of Die Unlteil States Coi- 
>oratiort Co,, O-i Crdm St, l■eprr.sctdali\e, 
las lioen Incorjtorated under Delaware laws 
with capital of $;ta0.n(U), to maniifHctine 
chemicals arid cliendcal byprodu* Ih, 

THK Kv'RU roilTPAND CrMENT C’O , W'liecl- 
ing, W. Vji,, can- of tlu- Capital Ti u,sl Co. 
of Ikdawai'c, Imvcr, Del, repreHriiialivo, 
ithH been Im-orpoiatecl under lalnwaia- laws 
with ctinltal of $3,51)0.000, to manufacture 
porthinn ceniejit The Iticorporatnr.H arc 
K. It Wll.Hon. Wheohtig: A,lvln M. Key» 
and ,1. W. J-'crgu.Hon, both of Hurgelts- 
town, Pm. 

Tii« AI/>ka CiiRwicAL ('o., 5618 Harper 
St., Chleago, 111., lias been Incorporated 
with a cHpilHl of $12,000, to manufacture 
chenilciil Hp<*eiallle8. The Inc«nporators are 
Murk L. Day, George WlUiuniRou and 
S E. 1,/knibert. 

Tits Indiana Sanitary Potpbrt Co., 
Huinmniui. Ind.. has been incorporated with 
a eapitai of $100,000. to manufacture sani¬ 


tary ware Thc Ineorporators are Frank 
.h; Crumlev. Abraham and Jacob C. Newar, 
criil ['ele^'V\^ Meyn. all of Hammond. 

TfJK th.K'nAoin Co.. Ni-w York. N. Y.. 
rai. of Samuel Rubin, U’O Hro.adwtiy. New 
lepiCHentallve, Ipim been incorporated 
Willi ;i capita! of $10000. to manufacture 
-.Hill..id pniductH Tile im ui']ii.i aturs are 
I I,. Ciiiiw ilz and D .1 ('nhcii 

’I'lir. 1 )oiiiuns-Dw’ vKit .Mro <'oiu'. New’ 
'i.ak, \ Y, can- of it D .Aim.stiong, 50 
'■|an-li St, New York, i. pr.-.-aaitative, has 
l.i ell im (ii pul ati'd wilt) a caidia! of .?L'()0.()00, 
)u III iiiiifacilire clicnticals and rlicmical by- 
j.iudml-' 'Phe iiicorporalui s ;ih- (' Sul¬ 
la ,i ii ;i ml It .M I lobbiiis 

Tim, Dm.i.miukooh I’KTrmi.K'i m A Cas Co. 
■J'.iiiip.i, l-'l.'i . lias been Imoipotaled with n 
i.ipii.il of K'50,000, to miuuiracliu'c ptdro- 
leiun piudinis S. \\' Maliafiiy is pre.Hl- 
<|( lit ami gi-ncr'iil maniigei , ami M D. Vln- 
-ejii, .si'ci etary and IjcasuM'i, both of 
'I'aiiip.i 

'I'iir liAi.gY 1‘ADKJt Co, iDingur, Me. Ija.s 
liccii 1 I 1 CUI poi'iitnl with a cajdt.ii of $10,000. 
tu mamifnetiire [lapej- pioiliuls 'i’hc incor- 
piiiatoi.H ate 1-t Dc.smont Daley and .larnc.s J. 
SiilllvaM, both of Jhingor 

’I'un Kictri’M-; Ciuokk Urfining Co , care of 
the ('oriioiation Tru.Hl Co, ol Ameix-ii. ilu 
J’oid I’ddg , Wiindriglon. Del,, rcpn-si-ida- 
livc has been ineoi’poraU'd under Delaware 
|,iws with cu))itiil of $ 1 ) 0 ) 1 . 000 , to jiiiinu- 
f.ieturc leflned ol! prixUictn 

Otto Coi-ri'z, iNi-, Drooklyn, N. Y. <'are 
Ilf c I'hiJiler, ‘181 K nickel iiDckei Ave. 
J;iooklvn, icpi’e.sentutiv', ha-- bi-eii hicoi'- 
)iiualeii with a eapltal of $JiKi,000 to inaiiu- 
l,iclui(‘ glassware and glass prudviits The 
jnrijipor.alora arc P, ■! ami Otto (;o<'t7.. 

Tug Swiri'U Pi.atf; Cdhi', Noifolk. Va.. 
lia-v t)« eii incorporated with a (apllul of 
.$ 1 ( 1 ) 1 ,( 1 ( 111 , to manufacture glass produets 
S W Ihii’i'is is president, and 11 U, Walkei. 
.seiietaiy, both of Norfolk. 

'I’m': ilKNHY (toiiNTY Oti, Co. Oystal 
l.ake, 111, has been Inccupoiatej with a 
capital of $25,000, to nuiiiUfacUu'e pc.-iro 
li'Uiii pfodiicls The incorporatio's are 
l-Mward IT and George K. Grant, and 
•Mfr.il () Krlckson, 511 (.Mty Il.ill, Cry.slal 
Calo- ’I’lir la.sL noted lepreseids tlie coni- 
panv 

TDK MonN'i'AiN StaTP Gi.Asa On. Man 
mngton, W'. \’a , has lieen incuipuraled 
witli a enpital of $100,1)011, to manufacture 
gla.s.s produciH Tin- ineoi poraloi s ai'e il 
D Athii, (’ Jj. ri-le})ai'd and R 1-' Aldei, 
all of Miintiington. 

’I’lii'. MoN'i'AcnK Castings ('n , Montague. 
Mieti , has h('<‘n incoi'poi atrd with a eajutal 
of $L')i,()i)(|, to nianufactiu'e j)on and other 
tnctal caHtings, 'Die ineorpoi'ator.-i aie .iolin 
<) Heed. Wiiiteiifill. Miih ; J’l-ed ,I i-fowden. 
,M ii.'-k* giiti, Midi.; and t'harles W. o'llrieu. 
.Montague, 

Tiik Mii.h Printing Ink Co. Drooklyn, 
N' \ I are of Wnl,Hon, Kri.Hti llcr Swift, 
OS William St.. New York, r-'pu'Henlalive, 
h.iH he.'ii Incorporated with a, eapiial of 
DiO.OOi). to manufacture jiiinUng and other 
inks ')'he tncorpnrator.H are 11 D WaCson, 

J C. \Vllllnm.s and F. W. Kri.Hh-lhT. 

'I'liio NmrniEAfiTiciiN On. Co. Hoslon. 
Mass, lias been Incorporated with :i capital 
of $ 1 ) 10 . 001 ), to manufacture oil products. 
G A RergfovB is presldcnl , and William J. 
iUii’.Hiiw, Ih'verly, Ma-s.H., ircasurer. 

TiiK Hkmoijink Chrmimat. (’o , SI. Loula. 
Mo. lias been incorporated with a capital 
of $100,000, to manufacture el\emicals and 
' hemical byproduclH. The Incorporators 
are G Tj. Kitchen and L. J McKlin. both 
of St. Ix)uIh, 

'I'hk Ai.itamuha Buick A Tii,k t'o. Stur- 
gl.H, Mich , care of ITlmund S Jlelllngs, 
Kquilable Hldg.. Wilmington, !><•!., repre¬ 
sentative, hnn been incorporated under Del¬ 
aware laws with euj>ltal of $1,150,000, to 
manufaeturo brick, tile and othor burned 
<'la> jiroducts The Ineorporntor.H are hYed 
J’, Learning, Stui’gls ; Tlarry II. Culver, Chi¬ 
cago. Ill.; and Charles Peter.s. St. lAmis, Mo 

Tiii-i Fiperoip IhnTON i,-. Finishing Co. 
Inc,, Wnlerburv, Conn., has boon Incor¬ 
porated w'ith H lapltol of $2.5.000, to manu¬ 
facture fiber washers, Insulating washers 
and other fiber prodtiels. The Incorporators 
an- "W. D. Munson. Mlddlebin y, Conn.; B. D. 
t'a.shman and IT V. Hall. 25 State St., 
W’iiter))ury. The last noted represents the 
company. 

Thk Danviu.k On, Syndicate. Inc., 1106 
I'drsl National Hank Hldg, IVanvllle, Ill., 
has boon Inrorpornted w'ith a capital of 
$150,000. to manufacture p<*troleum prod- 
u<‘ts. The Incorporators fii’o Howard A. 
Swallow', Robert R. Hookwulter and Samuel 

E. F’hlllitJK. 

ThH E-X CHEMirAt. PRODITPrS CORP.. lOl 
New .lorsey Railroad Ave., Newark. N. J.. 
baa been incorporated with a capital of 
$25,000, to manufacture chemicals and 
rhemlcnl byproducts. Thc Incorporators are 

F. M. Beach, R. B. Fried and John J. Bloat 


Tub' DANFtiRTii-ABBOTT Co.^ New York, 
N. y., care of the Corporation Service Co.. 
Equitable Bldg., Wlltriington. Del. repre- 
sentolive, has been incorporated with a 
capital of $500,000. under Delaware laws, 
to manufacture polishes and kindred prod- 
uctH. The incorporators are John L. Farrell, 
Theodore L. Harrison and WUliam F. 
Mcl)ermoU, all of New York. 

The New Haven Gray Iron Wouks. Inc,. 
New Haven. Mich, lia.s been ineorporatea 
with a <'ap]tat of $15,000, to manufacture 
gray iron and otiici mcial raaling.s. The 
incorporator.^ are .Jay Baldwin, lyouls C. 
Jlarris and A. J. Bennett, all of New Haven. 

The Dirtknemk Chemical Co., Inc., 118 
West I’atrlek Sf . Frederick, Md.. has been 
incorporated with a capital of $10,000. to 
manufaeturt- eliemicals and chemical by¬ 
products TIm- Ineorporatot.s are M. Roy 
Shairer' and (.‘lareme M. Albnugli. 

The Unitep .Sta'ces & Canada Petro- 
i.iflCM Co , care of the t'orporallon Trust 
<'o. of America, du Pont Bldg., Wilmington, 
D)'l . hu.s bc(‘n ineoi-poratcd under Del¬ 
aware l.HW'.s with enpiliil of $40,000,000, to 
manufacture jietroleum products. 

The FN’rEiU’uiHB Galvanizing Co,. I’hlla- 
delphla. B;i.. Is being organized under stale 
laws lo manufacture galvanized rnetnl proil- 
uetB Application for a state charter will 
bo made on Feb. '.’.1. The company i.*^ rep- 
roHented by Clinton 0 Mayor, 1218 Chest 
mil St, Bhihulclphla 


Coming Meetings 
and Events 

American Ahsoc'Iation oe Engineers will 
lioUl Its annual (onvention in Norfolk, Va.. 
May 7 to 9, 

AMKRICaN ('HKJdlCAL SociBTT will hold Itf 
spilrig meeting April 8 to 7. 192$, at New 
Haven, Conn. 

American Elbctrochemk’al Socibtt wID 
hold Us spring meeting May 2, 4 and 6. 
1923, at the (Commodore Hotel, New York. 

AMEitU’AN Founprtmicn'h Akhociation 
will hold il meeting In (Ueveland. O., April 
28 to May 4. 

American iNKTiTiire oi-’ ('hemical Enoi- 
NEEus will liold Its .summor meeting ,)une 
20-22 at W’ilminglon, Del. 

American Lea-J'HEr (biEMiSTS Associa¬ 
tion will hold iis IwentieHt atimml con- 
vontioti Hi tlie Greriibrier. White .Sulphur 
Spiings, W. \’a,, Juno 7, 8 and 9. 

American oil CnicMisrH' .Sikuety will 
iiold its ,'mnuui meellng at (iic Eastman 
Hot .Sj)rm>;fi, Ark., April 20 and 

May 1 

Aaieiu''an Soi’iKTT roR 'I'esting Ma¬ 
terials will hold its twenty-.slxth annual 
meeting ul the Chalfonle-Haddon Hall 
Hotel, Atlnntic City, beginning Monday. 
June 26, 1923, and ending either Friday or 
Saturday of that week. 

Intkrnational Chamber of- Commerci 
will hold Its second general meeting In 
Romo. Italy, March 19-26, 1928 

Iron and Steei. Institute (London) will 
hold Us annual meeting May 10 nnd 11 at 
the House of the Institution of Civil Engi¬ 
neers, London, S W. 1. 

National T'oricign Trade Council has 
postponed Its annual eonferenec from April 
25, 26 nnd 27, to May 2, 3 and 4. It will be 
held in New Orleans. La. 

N»w jBRflRT Chemical Society holds a 
meeting at Stutters Restaurant, B42 Broad 
St., Newark, N. J , the secoTid Monday of 
every month. 

SoiiiETT OF Industrial Enoinebrs, with 
headquarters in Chicago, will hold Its spring 
convention in Cincinnati, April 18. 19 and 
20, 1923. Thc major subject will be "Man¬ 
agement Problems of the Smaller Plants." 

A Paper Indtibtriks Exposition will be 
held In Grand Central Palace, New York 
City, during tho week of April 9. 1923. by 
the International Exposition Co. 

The following meetings are scheduled 
to be held m Riimford Hall. Chemists’ Club, 
East 41st St., Now York City; March 9— 
American Chemical Society. Nichols Medal. 
March 28—Society of Chemical Industry, 
regular meeting. April 2U—Society of 
Chemical Industry (In charge), American 
Electrochemical Society, Socl^tO de Chlml® 
Industrlelle, American Chemical Society, 
Joint meeting. May 4— American Chemical 
Society, regular meeting May 11—Socl6t4 
de Chimle Industrlelle (in charge). Ameri¬ 
can Chemical Soelaty, American Bleotra* 
chemical Society, Society of Chemical In¬ 
dustry. Joint meeting. May 18 — Society of 
ChMnloal Industry, regular meeting, juns 
8—^American Chemical Society, regular 
meeting. 
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rhc Evil of the 

Tax-Free Seeurily 

XPERIENCE of the past few years has made it 
very clear that the tax-exempt security and the pro- 
irressive income tax cannot live in peace together. The 
tax-free bond tends to destroy the graduated feature of 
the income tax. That the tax rate shall increase with 
the increa.se in the size of the individual’s income is 
a principle which has been firmly established in the 
code of equity of every civilized people, and the man 
who predicts that the people in this country will tamely 
-sulimit to the nullitication of progressive income taxes 
IS a very blind prophet indeed. To be sure, most 
students of the problem agree that the federal income 
lax scale has been pushed to a height which is difficult 
to justify and that it should be modified as soon as the 
fi.scal exigencies of the Treasury will permit. Bui 
income taxation, graduated to very substantial levels. 
IS here to stay, and the warping, distorting effects of 
the tax-exempt security would probably survive even 
the most radical revision of the income tax that lies 
within the realm of possibility. 

The opportunity—or rather the compulsion, for it is 
an opportunity which the rich man must be economically 
insane to ignore—to inv'est in tax-exempt bonds has 
brought about a revolution in the normal investment 
habits of large owners of capital. Persons who normally 
lould place their funds in public utility or industrial 
bonds now must ignore such offerings unless, indeed, 
the utilities or industries chance to be publicly owned. 
The result has been unfair to private industries in a 
double sense. Not only are they shut out from their 
customary market for money but at the same time 
competing public undertakings are given a subsidy in 
the form of abnormally cheap money. 

The extent to which this country has indulged in tax- 
exempt securities was recently brought out before the 
Ways and Means Committee in a striking manner. It 
was testified that there are between 10 and 15 billions 
of state and municipal tax-free bonds in existence and 
a further 3 billions of United States bonds are totally 
exempt. In addition there are outstanding about 18 
billions of United States Ixinds containing certain exempt 
privileges for the next 3 years, so that it may be safely 
said that the total of tax-exempt securities lies between 
20 and 30 billions of dollars. Just what proportion of 
this amount has been spent on developments other than 
the agencies of production and distribution is not known 
and is diflicult to estimate. But it is evident that with 
such temptations for public extravagance, our efforts 
to achieve economy in public affairs are very seriously 
threatened. 

Whatever his views may be regarding the severity of 
the surtaxes in the present federal income tax, the 
business man will be wise to regard as a separate issue 


any proposals for their reduction. The only surtaxes 
nullified by the tax-exempt securities are those applying 
to investment or “unearned income.” Moreover the 
nullification of these rates is at the cost of a derange¬ 
ment of the investment market, in mi.sdirected economic 
liffort and, con.sequently, in w'aste. The only feasible 
road back to normalcy is to be rid of the tax-exempt 
bond. 


rile Artistic Teniperunieiit 

Ill the Practice of (iliciuistry 

OMETIMES the talk over a club table is worth 
repeating. Five or six men were at luncheon to the 
accompaniment of speculative discourse. "1 hardly 
think,” said one of the number, referring to a leading 
chemical technologist, “that he succt'eded because of any 
mathematical bent of his mind. The man is primaril.v 
an artist and has the real artistic temperament. I don’t 
mean the hysterical emotion of an opera singer; I mean 
the sense of rightness. He hates waste rather because 
it indicates the wrong way to produce than because it 
i.s economically wrong. His sen.se of form and color is 
such that he would have succeeded as a painter, a 
sculptor or an architect, if the curiosity that makes 
chemists had not gained pos.session of him. He abhors 
a mess of any kind. An inadequate yield produces waste, 
and waste again is usually a mess, which is contrary to 
his artistic sense.” 

This called to mind another eminent chemist whose 
contributions to pure science are known the world over. 
He has mathematics available and uses it as a tool, as a 
short-cut to reach his conclusions, but he does not 
worship mathematics as his less gifted brethren do. 
This man, in addition to his major work, practices one 
of the fine arts as an avocation. 

One of the party suggested that all good chemists are 
born, not made, but he could not get a discussion of his 
postulate, because it led into the tiresome old dispute 
a.s to heredity or environment being of leading weight 
in influencing a man’s career. 

Agreement was reached, however, that curiosity, the 
untiring curiosity of a child, the drive to find out, is a 
leading requirement of anyone who would devote his 
life to the application of chemistry. Most of those pres¬ 
ent insisted that an active and projective imagination is 
of equal importance. Now this is the equipment of the 
true artist: the keen imagination that sees things as 
he is convinced they should be. A defective reaction 
offends him. His curiosity eggs him on to study it, but 
his artistic temperament will not let him rest until he 
has discovered the reaction of his ideal, the way to do 
the thing as it should be done. 

At the conclusion of the discourse the impression pre¬ 
vailed that any chemical engineer who reaches the 
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heights inuBt be an artist in his work. He may be a 
master at manipulation, an extraordinary craftsman, 
but if Jie lacks the needful imagination, the art of seeing 
things as they should be, before they are made, he cannot 
reach'the front rank. Chemistry and the tine arts are 
closely related. 


Is Public Kducalion 

Worth Wiial It CoHls'f 

FFHAND the average American will an.swer this 
question with a strong affirmative, iiut probably he 
will reckon without a knowledge of all the facts. The 
expenditure for education in the United Stales has been 
mounting upward by leaps and bound.s, as is cdearly 
set forth in the 1922 annual report of the Carnegie 
Foundation for the Advancement of Teaching. The 
president of the Foundation, Dr. Henrv C. I’ritcjieit, 
is plainly concerned over the trend in iiublic education; 
and the astounding figures that he pre,seals make us 
pause and wonder whether we are on the right track. 

The expenditure for primary and .secondary schools 
in the United States—i.e., for grade and high schools, 
as we call them—has risen from $140,000,000 in 1890 
to over $1,000,000,000 in 1920. The enrollment in pub¬ 
lic or grade schools has risen during the same period 
from 111,000,000 to 22,000,000—an increase of 70 per 
cent—while the enrollment in public high schools jumped 
from 200,000 to over 2,000,000, or an increase of more 
than 1,000 per cent. The increase in college attendance 
has been likewise a striking feature, although figures 
are not given. It appears, however, that while attend¬ 
ance at grade schools has kept pace with the increase 
in population, that of high schools and colleges has 
advanced at a rule of growth several times the rate of 
increase in population. In 10 years the cost of educa¬ 
tion per capita has increased from $114 in New York 
State in 1910 to $106.97 in 1920. This is only an 
example. 

It is pleasing to think that so much is done for educa¬ 
tion in this country and that there is such a widespread 
interest in the subject. But, as Dr. I’kitohett says, “it 
is possible to dissipate enormous sums of money in the 
name of education which serve neither to equip children 
with a body of knowledge nor to train their minds, nor 
to instruct them as to their duties and rights under the 
government through which the education is furnished.” 
His protest is that with such increasing costs we may 
soon reach a burden that is too heavy for the respective 
communities to bear. “In no country in the world,” he 
says, “does so large a proportion of the energy of the 
teaching profession devote itself to the tedious task of 
lifting ill-prepared children and youths through courses 
of study from which they gain little or no good.” 

Our interest is in technically trained men and in 
skilled workmen who know how to use their hands and 
are willing to use their heads. We do not want them to 
learn to loaf on their jobs at school. We want our 
technical men not only to have thorough training in 
physics, chemistry and engineering, but in addition to 
this wo want them to have the consciousness that they 
ai’e professional men with professional obligations in 
the community. 

We think the sign.s of the times point to a simpler 
and less expensive government with compulsory gram¬ 
mar school education. Secondary and higher education 
should be for those who want it and are competent to 


achieve it. Others gain no profit from secondary and 
higher education, although the expense of trying unsuc¬ 
cessfully to train them is indeed becoming a tax that 
may grow too heavy to meet. 

The attitude on the part of business toward education 
in the United States is disclosed in a recent referendum 
conducted by the Chamber of Commerce of the United 
States on the question of a federal Department of Edu¬ 
cation with a Secretary in the President’s Cabinet, and 
the principle of federal aid to education in the states on 
the basis of an equal share of the expense. It is sig¬ 
nificant that the referendum disclosed a strong opposi¬ 
tion against both proposals. A third one relating to the 
enlargement of the present federal Bureau of Education 
brought out a strong negative vote but not sufficient to 
commit the Chamber against the proposal. Evidently 
business in the United States, as represented by the 
constituent bodies of the National Chamber, has sensed 
.something of the conditions brought out in Dr. 
PKITCHflTT’.s report, and feels that we may well pause 
and lake stock of our efforts at education before we go 
further. 


What Causes 

Variations in Lime'f 

E lsewhere in this issue wc publish a note by 
Oliver Bowles of the Bureau of Mines which is 
suggestive and stimulating. It seems that not so very 
long ago a woman. Miss SQUIRE, president of the Allwood 
Lime Co., completed a series of test burnings on differ¬ 
ent kinds of limestone which led to the isolation of one 
in particular. This stone on burning yielded a special 
lime that sold for as high as $200 a ton—a good whole¬ 
some dollar.s-and-cents reason for wondering just what 
it is about a limestone that affects the lime produced 
from it. 

Of course one very obvious variation is impurity, but 
apparently that is not the only factor nor yet the sig¬ 
nificant one. In a given limestone bed there are many 
strata and the different layers yield widely variant 
limes. Why? Is the variation a regular and progressive 
function of the depth? Not at all. It is true that in 
general the older strata will be denser, and this, of 
course, will have its effect. But from a geological point 
of view the various conditions prevailing at the time of 
sedimentation, such as the density of the medium, the 
origin of the calcareous material, the time required, 
etc., all affect the variety of limestone deposited. These 
conditions may have changed frequently in the deposi¬ 
tion of any given bed, so that the strata vary irregularly 
and may change every few inches. 

There is a large school that still adheres to the idea 
that differences in lime are due to differences in method 
of burning. This undoubtedly has a distinct effect, but 
indications have almost reached the point of conclusive 
proof in showing that it is not the whole story. A care¬ 
ful systematic study of the fundamental properties of 
burned limes, together with historical data as to their 
origin, will probably be necessary before a compre¬ 
hensive answer can be given. Of course these historical 
data must be specific enough to distinguish between the 
different limestones in the same quarry. The problem 
seems to offer not only a wonderful opportunity for 
constructive research but a fertile field for play of 
imagination as well. And the solution may conceivably 
revolutionize some phases of a tremendous indostiy. 
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The Vertical Trust 

In American Industry 

HE tendency toward the adoption of the vertical 
trust by American industry becomes more evident 
with each passing month. Recent news items from the 
glass-manufacturing district near Pittsburgh report the 
purchase by the Ford Motor Co. of the Allegheny Plate 
Glass Co., with a yearly production of 7,000,000 sq.ft., 
and the purchase by W. C. Durant, of Durant Motors, 
Inc., of the American Plate Glass Co., with 6,000,000 
sq.ft, annual production. These are only the latest of a 
long series of similhr items, typified by the Ford control 
of mines, railroads, blast furnaces, coke ovens, artificial 
leather factories and, in fact, of almost all the various 
agencies that go to make the complete motor car or 
enter into its production in any way. 

While the automotive industry provides, perhaps, the 
most conspicuous examples of this “vertical” type of 
organization, the tendency is fully as marked in indus¬ 
tries which are more strictly chemical and metallurgical. 
For examples, we might point out the Newport Chemical 
Works, organized, as its slogan reads, “From coal to 
dyestuff”; or the Aluminum Company of America, which 
controls its product from mine to consumer. Numerous 
other examples of more or less well-developed vertical 
trust will come quickly to every mind. The tendency 
is already well founded and is evidently rapidly in¬ 
creasing. 

Now, therefore, while this growth is still in its 
infancy it will he profitable to study it somewhat and 
ask ourselves what it holds in store for chemical and 
related industry. Consolidation into larger units seems 
lo he the necessity of the day. Obviously, to change 
from our customary method of “horizontal” mergers to 
the “vertical” method will have some effect. It will be 
well for industry to consider what this will be while 
the movement is still young, so that the necessary steps 
can be taken to meet the new kind of competition that 
will result. 

Atomic 

Speculation 

MASS of evidence—much of it derived quite re¬ 
cently from X-ray studies—indicates that solid 
solutions are dispersions of atoms (not molecules) in the 
solvent, and the.se “stranger atoms” replace their ho.sts 
at or very close to the exact position in the normal space 
lattice of the solvent metal. This replacement or sub¬ 
stitution, atom for atom, is accompanied by distortion of 
the space lattice, more or less extensive, and a corre¬ 
spondingly greater amount of internal energy in the 
crystal. 

Dr. Walter Rosenhain, in his recent lecture before 
the Institute of Metals (presented in dige.st elsewhere in 
this issue), develops beautifully several logical deduc¬ 
tions from the above discoveries. Undoubtedly none of 
his hearers but admired the way he argued his con¬ 
clusions, showing how they corresponded with known 
metallurgical facts. He was thus enabled to group many 
of the metals into classes showing combinations of 
properties, in striking agreement, yet so far having 
escaped notice. 

In the face of this achievement, it is easy to let 
criticism sleep. Yet we think it will not be captious to 
point out that it is possible our eminent guest has at one 


place drawn out the theory a little too fine. To explain 
the phenomenon of the mushy stage, he notes that the 
solvent atoms immediately surrounding the stranger will 
melt with it first because of their distorted positions, 
to be followed at higher temperatures by the next layers, 
less and le.ss disturbed from their normal lattice and 
containing less and less potential energy. 

If one agrees that the stranger atoms locate the 
points where fusion begins, it is hard to see why the 
distorted lattice should remain disturbed after the cause 
of the disturbance has been removed, especially since at 
temperatures near melting the atomic mobility is large 
and the rigidity of the lattice is low. 

Apparently it is necessary to avoid getting too close to 
the infinitesimal limit—there must be a sort of mass 
action-—else it would be easy arithmetic to figure each 
atom of solute to influence just a few solvent atoms, in 
this region the concentraticyi being high enough to melt. 
This reduces us to the rather absurd position that all the 
solvent atoms must enter the liquid state as soon as the 
first one melts. 

A more attractive explanation is contained in a recent 
communication from Francis B, Foley. Consider a 
cooling solution, like carbon steel. When the temperature 
reaches 1,560 deg. C., the melting point of iron, there is 
a definite tendency for cubic crystals of pure iron to 
form. Doubtless such aggregation of iron atoms does 
take place, but the alloying tendency of carbon is also 
present, and atoms of carbon assume some position on 
these eiementary crystals, distorting their structure so 
that everything immediately disrupts and re-enters the 
liquid state. The liquidus is reached when the atomic 
attraction of the iron lattice is just sufficient to over¬ 
come the kinetic disturbances of high temperature and 
the distortions caused by diffusion of the correct amount 
of carbon into the crystal. 

On this supposition, at any temperature in the mushy 
stage there is an interchange of both solvent and solute 
atoms between the solid and liquid phase, and melting 
occurs by the entrance of an excessive amount of 
stranger atoms into a lattice already strained near the 
breaking point by harboring many guests. 

Another point where we would make a suggestion: 
Dr. Rosenhain supposes that diffusion occurs by a 
stranger atom moving in a short line, pushing ahead a 
long line of atoms and dragging behind a tail long 
enough to reach from the grain boundary. This involves 
what appears to be very large forces. Is it not more 
reasonable to suppose that only a small group of atoms 
rotate ? 

Assume, for instance, that the stranger occupied the 
face center on a cubic system. The four corresponding 
atoms of the lattice unit might interchange places in 
cyclic manner, the action Iieing repeated with new part¬ 
ners as often as necessary for the stranger to find its 
last resting place. This involves breaking bonds on four 
atoms only instead of many thousands. The objection 
that the atoms are keyed against rotation would hold 
with equal force against movement by translation—if 
the corner atoms key the face-centered atoms against 
rotation, the face-centered atoms also key the corner 
atoms against translation. The most attractive thing 
about diffusion by rotation of a unit lattice or a part of 
it is this: The action is extremely local, and occurs 
within a region where the lattice is already distended 
by the mere presence of the solute atom. 
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Readers'Views and Comments 



A«*relerate<l Reactions in 
Pulsating Gaseous Currents 

To the Editor of Chemical & Mctallin incol Enginecrnm 

SlR;—The article in your isHuc of Dec. 27 entitled 
“Accelerated Reactions in PulsutinK tlascous (iurrents," 
by .1, Deschamps and J. F. Shadnen, and the comments 
by various correspondents which have appeared in sev¬ 
eral issues since then have interested me greatly. My 
interest is largely due to the fact that I have had a 
practical application of the principles advocated by 
Deschamps and Shadgen uigier observation for several 
years and I should like to call attention to one phase 
of the subject which I believe has not been brought 
out by any of your correspondents. 

We have here a Gayley dry air blast plard for drying 
the air supplied to the blast furnaces by refrigeration. 
In this system air is forced into a chamber by a fan 
and passed over a neat of pipe coils cooled by means of 
the circulating refrigerated brine. t)ti these coils the 
moisture condenses. The air is then led by means of 
a duct to the suction side of the blowing engines. In 
one case these engines are of the I'eciprocating type 
and the varying demands they make on the air supply 
as the different engines get into step and fall out of 
.step cause rather strong pul.sations of air pressure in 
the refrigerating chamber. These fluctuations of pres¬ 
sure are of the order of 2 or 3 oz. per siiuarc inch and 
have a frequency of about thirty to sixty per minute. 

When 1 came here several years ago I was struck 
by the fact that the moisture content of the air leaving 
the refrigerator was always apipreciably below that 
corresponding to the temperature of saturation. The 
most satisfactory explanation foi’ this result that I 
can give is as follows: On entering the refrigerator 
one immediately notices the fluctuations in air pressure 
by the somewhat unpleasant sensation on one’s ear 
drums. Then he will notice what seems to be a flicker¬ 
ing of the lights in unison with the pulsations of air 
pressure. Upon closer examination it will be observed 
that at each rarefaction a fog forms, causing a halo 
around each light which disaopears at each compression. 
The air has evidently been cooled so that the water 
vapor is near its point of saturation and since in every 
pulsation the part of the cycle representing an ex¬ 
pansion is accompanied by a drop in temperature some 
of the vaiwr condenses to form a fog. Now if in that 
part of the cycle representing a compression the accom- 
lianying rise in temperature causes a complete re¬ 
evaporation of this fog, then these pul.sations will cause 
neither a loss, e.xcept through friction, nor a gain, ex¬ 
cept inasmuch as they improve the circulation of the 
air among the coils as argued by Messrs. Deschamps 
and Shadgen. But as long ago as 1870 Sir W. Thompson 
demonstrated that a small droji will evaporate in air 
containing .so much moisture that condensation would 
take place on a flat surface. I See Chapter XX, Capil¬ 
larity, in “Theory of Heat," by Clerk Maxwell.) Con¬ 
sequently if any of these small drops in the fog formed 
during a rarefaction come in contact with any surface, 
they will immediately flatten out and will not re¬ 


evaporate in the compression half of the cycle. The 
effect of this will be to maintain the ab.solute humidity 
below that corresponding to the saturation humidity at 
the average pressure and temperature of the air. The 
amount of this conden.sation is dependent on the ampli¬ 
tude and frequency of the pulsations of pressure. In 
fact, it would be quite possible to extract a large part 
of the moisture of the air with only cold water in the 
pipes by increasing the variations in pressure. 

The point I am trying to bring out is that if a certain 
reaction is influenced by the pressure, then in a varying 
pressure a lowering of the pre.ssure will not always undo 
the effect lirought about by the raising of the pre.ssure 
or rice I'crm. In some cases this can be made to l)e of 
advantage. A, E. MPELLER. 

-M.i\s\|l|, , \Vi- 

Tliey All 
.Aspire 

To Ike Editor of Chemical & Metallurgical Engineering 
Sir:— Aproiios your editorial in the issue of Chem. 
it- Met. dated Feb. 21, relative to the popularity of the 
term "engineer,” the following was clipped from a 
recent issue of the New York Tribune: 


Everybody’s One of ’Em 

.Nt> loiig^cr Utile Micky Karo. 

WlioNc ways are wild and nu-i k. 

Will keep my cloililng In r*|>;iii 
For i)U ceni.s a week. 

He now, demunds a larK* v sum. 

Which I cslecni too dear. 

For lately Michael ha.s luMmriu 
A Fresaiiig Engineer 

The day.>j when Tonm 

Would clip and trim tnj' luwii 
And mukt‘ niy kitchen Kardeii gmu 
For ten a niontli are gone 
He now IS inakiiiM wadn of ptdl. 

Takes etudraols h.\- the year. 

And on his billheads style.s hlin.self 
A Mouiiia Engineer. 

The lad.s fioni Greece who cleaiiefl my ■•lio*-s 
Once in a cheaper time 
Xow with a haughtv scowl refuse 
My little proffered dime. 

One sees them by appointment now, 

They're risen, it appears. 

And have become, so they avow. 

Shoe Surface Engineers. 

Old ‘Rustua Johnson eumca no mor* 

To take the cans away, 

Or knocks upon the kitchen door 
To seek his weekly pay. 

He’s found a means of getting his- 
The dusky profiteer— 

His card Informs me that he Is 
A Garbage Engineer. 

It would seem that in the profession of chemistry 
one also finds those who, though not doing work which 
can be classed as that of a chemical engineer, have 
taken over the name at least. I have in mind one man 
who holds a high position in a large concern. This man 
is in reality a chemical engineer and performs such 
work. So disgusted has he become, however, at the 
tendency of ail professions to adopt the term engineer, 
and in particular the tendency of all chemists to de¬ 
scribe themselves as “chemical engineers,” that he re¬ 
fuses to allow himself to be so designated, preferring 
to be known as an “industrial chemist.” 

New York city. PAUL D. V. MANNING. 
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I’ANORAMV nv PT.W'TS 2 AND 1 < H" THR ATLAS PORTLAND CEMRNT CO., NOHTHA.M I’TON, PA. 


A Pioneer Passes 

An Appreciation of the Work of the Late 
Harry J. Seaman, of the Atlas 
Portland Cement Co. 

I T IS perhaps almost a truism 
among those who are familiar 
with technical progress to say 
that it is seldom dramatic. Cer¬ 
tainly as an industry or a proc- 
e.s.s develops, the steps by which 
it progresses are so gradual, so 
almost imperceptible, that at 
times and for long periods it may 
seem to .stand still. Yet if, for 
some reason, there is occasion to 
review a long period, the 
H. j. skaman elements of the dramatic appear. 

Progress has been stupendous 
and amazing, the imperceptible steps have slowly but 
surely achieved a revolution. So when the announce¬ 
ment of the death of Harry J. Seaman appeared in the 
daily press, a host of friends paused in retrospect and 
realized, many with surprise, that a great leader and 
pioneer had died. An unfailing courtesy which had 
endeared him to his colleagues and subordinates, and a 


most retiring modesty, had militated against a popular 
appreciation of his excellent work. 

He was graduated in chemistry from Lafayette in 
1879, and with 13 years of experience in metallurgical 
work he came in 1892 to be superintendent of the Atlas 
Portland Cement Co., which was then being organized. 
During his first years in the cement industry many 
costly experiments were being made in an attempt to 
use oil for firing’ the kilns, and Mr. Seaman, with an 
associate, an English engineer named Hurry, began a 
scries of experiments on the use of pulverized coal in 



EARLY 6(!-KT. KILN 




224-FT. KILN, CAPABLJB OF TURNING OUT 1,800 BBL. 
CEMENT PEE DAT 


cement burning. There was some¬ 
thing approaching the dramatic in 
the application of these experi¬ 
mental runs to plant work, A large 
plant was constructed, using pulver¬ 
ized coal as a fuel, but the plant was 
also equipped with oibburning appli¬ 
ances as a precautionary measure 
and to some extent to throw com¬ 
petitors off the trail. The operation 
of this plant was carried on for 2 
years before many of the competitors 
realized the secret of its success, A 
whole industry then followed his 
lead. In the accompanying photo¬ 
graph of the Northampton plant, it 
is interesting to note that the brick 
building in the foreground is the 
original coal-pulverizing building 
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erected in 1894 for the new Atlas cement company plant. 
The kilns in this plant were relatively small, 6^ ft. 
in diameter by GO ft. lontf. In the backtfpound of 
the same photograph is plant No. 4, erected in 1904, 
with kilns still CJ ft. in diameter but 135 ft. lonu. There 
followed, step by step, the construction of larger and 
larger kilns. In 1906 a unit 8-ft. 5 in. in diameter by 
135 ft. long; in 1909, 10 ft. in diameter by 224 ft. long, 
and finally, in 1910, four kilns were con.strucled 12 ft. in 
diameter by 233 ft. long. During the 22 years in which 
Mr. Seaman was at the helm of the Atlas, the company 
grew from a small industrial plant of seven kilns to the 
huge organization ofjerating 103 kilns with a combined 
output of 50,000 bbl. a day. This in 1914 made it the 
largest cement plant in the world. A severe illness then 
robbed Mr. Seaman of his energy and for 2 years he 
had virtually retired from active work. Hut during the 
war he was inslruniental in the installation of potash- 
recovery systems to remove the potash from the cement 
kiln dust and he combined tflis process with waste-heat 
boiler installation and a complete elimination of flue dust 
from the kilns. The combination of these installations 
was unique and again represented jnoneer work. 

It is appropriate that we should pause for a momen¬ 
tary appraisal and appreedation. Mr. Seaman gave a 
high type of service to his company, to the indii.stry and 
to the public. In its detail of progress, it was seldom 
dramatic, but as a whole it presents a iiicture which will 
serve as an inspiration for many years. 


Present Siluulioii in the (>(‘rinun 
Glass Iinliislry 

In a recent trade di.spatch from Herlin concerning the 
German glass industry, it is reported that in the table 
glass branch of the industry deliveries of raw matoriaks 
have been difficult to obtain. Demand in the home mar¬ 
ket has decreased, but this decline is thought to be tem¬ 
porary and all the plants are very liusy at present with 
orders on hand. Encouraging reports of the improve¬ 
ment itl trade come from the East, Italy, Rumania and 
German Austria. 

The hollow glass industry has experienced consider¬ 
able difficulty in procuring raw materi.-d. In spite of 
the consequent increase in price of raw' material, the 
finished article has not advanced unreasonably. The 
recent fall in the value of the mark has revived foreign 
trade in some measure, but the small orders received 
will not be sutficient to keep tJie various plants in opera¬ 
tion for any length of time. A further decrease in coal 
supplies will render it necessary lo close many plants 
entirely. 


SperifirnliouE for Chrmii-al Lime 

The rapid increase in the use of commercial lime as 
a chemical in recent years has been recognized in tech¬ 
nical circles throughout the country. There is no more 
striking evidence of this than the action of the American 
Society for Testing Materials in establishing standards 
for lime for chemical uses. The first of these chemical 
lime specifications appears in the 1922 Tentative Stand¬ 
ards of the A.S.T.M. covering the use of lime in the 
varni.sh, paper, textile and silica brick industry. 

Work upon specifications for lime for all ita other 
many chemical uses is now actively in progress by the 
A.S.T.M. committee C-7 oh lime through its sub-commit¬ 
tee on chemical lime under the chairmanship of Dr. M. 


E. Holmes. Other technical societies are co-operating in 
this work and it is expected that in due time standards 
of quality for lime will be set up covering all its'im¬ 
portant chemical uses. This should lead to greater 
efficiency in lime production and greater economy and 
quality in the use of lime. 


Record Production in 1922 of Fuel Briquets 

According to the United States Geological Survey, 
a record production for fuel briquets was established 
during 1922, when the total output amounted to 
619,425 net tons. In 1920, 398,949 tons were produced. 


i rw, liuiyl ET.S ITtlinUCEU in the I NITED states in I9I7-I922 
Net I'oitH Valitf Year Net 1'nnH Value 

1917 406,856 $2,233,888 1920 567,192 $4,623,831 

1918 477.235 3,212,793 1921 398,949 3,632.301 

1919 295.734 2,301.054 1922 .. 619,425 5,444,926 


The deficit in domestic anthracite in the region 
supplied hy the upper Lake docks resulted in a greatly 
increa.sed production in the Central States. Other 
districts have also reported an encouraging increase. 
Tile same type of binder has been generally used and 
11 similar raw fuel constituent employed in the various 
plants. 
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Of the fourteen plants that operated, six used 
anthracite culm or fines, two semi-anthracite, one a 
mixture of anthracite fines and bituminous slack, one 
semi-bituminous slack, one a mixture of bituminous 
slack and .sub-bituminous coal, two carbon residue from 
the manufacture of oil gas, and one bituminous coal, 
first subjected to low-temperaturc carbonization. The 
total quantity of raw fuel used was 609,186 net tons, 
of which 42 per cent was anthracite or semi-anthracite, 
39 pi'i- cent semi-bituminous slack, bituminous slack 
and coke, and 19 per cent sub-bituminous coal and oil¬ 
gas residue. 


First Class Factory in Lithuania Completed 

In a recent trade report from Berlin it is stated that 
the construction of the first glass factory in Idthuania 
has just been completed at Petrasuoni. The factory is 
equipped in accordance with the most modern technical 
requirements and stands in the center of four villages, 
opposite a high road, not far from the railway, on the 
Niemen, 5 km. from Kovno. Bottles will be the main 
product and modern machinery has been installed. Ex¬ 
tensive peat fields have been rented 3 km. from the fac¬ 
tory and special machinery has been installed for dig¬ 
ging peat. 


Production of Alco^l in Poland 

Of the 2,000 agricultural distilleries existing before 
the war, 1,420 are at present in operation within the 
territory of the Polish Republic. The estimated produc¬ 
tion of the agricultural and industrial distilleries during 
the present campaign is 1,200,000 hi. of alcohqjf'iot 100 
deg. The home consumption is placed at 600,000 hi., 
leaving the same quantity for export. 
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Wall Paper Manufacture 
In a Model Mill* 


Hanging Paper Made on Four- 
drinier Machines Is Coated With 
a Clay Slip, Giving a Surface 
Upon Which the Design Is 
Printed With Lake Colors Sus¬ 
pended in an Adhesive Medium 


M ural decoration ia a subject which in all prob¬ 
ability dates back to the crude eflfects obtained 
by primitive man when he varied the monotony 
of bare walls of his cave by draping them with skins 
of animals. Later, with the development of textile arts, 
woven materials were largely used, and from the 
eleventh to the middle of the eighteenth century the 
tapestry industry flourished. Cloth painted in imita¬ 
tion of tapestry subsequently became popular and it ia 
but a short step from this to the use of paper as a 
base. Printing ink and ordinary hand presses were 
used at first, followed by the proce.ss of printing from 
hand blocks, which ia .still in u.se for particulafly 
artistic effects. 

AlK)ut 1839 Potter and Ross, in England, began in¬ 
vestigations which resulted in the adaptation of calico- 
printing machinery to the 
printing of wall paper. It 
is to this development 
that the modern machine- 
))rinted wall paper indus¬ 
try ow'es its origin. 

This is a very intere.st- 
ing branch of the paper 
industry and yet very 
little technical informa¬ 
tion is available regard¬ 
ing it. Accordingly the 
following outline of proc¬ 
esses employed by a mill 
which has many unusual 
leatures may be of in¬ 
terest. The mill, which 
i.s that of Sears, Roebuck 
& Co., Chicago, occupies a 5-story building provided 
with a thirteen-car siding from the tracks of the 
Baltimore & Ohio Chicago Terminal Railroad. As the 
mill has a capacity of 30,000,000 rolls of wall paper per 
year, the need for adequate transportation facilities is 
evident. 

In the trade, it is cu.stomary to refer to paper base 
upon which the design is printed as hanging paper, while 
the finished wall paper is termed paper hangings. Sev¬ 
eral paper mills make hanging paper, which ia then .‘■•old 
to other firms more properly referred to as wall paper 
printers than as wall paper manufacturers. The latter 
term implies plants in which the whole .series of opera¬ 
tions is carried out. The Sears, Roebuck & Co., mill ia 
of this type, being a self-contained unit. The paper ia 
made, the colors are prepared and the printing is done 
ull within the establishment. 

Waste paper of various kinds—catalog trimmings, 
office waste, records, overissue newspapers, etc.—is re¬ 
duced to pulp-together with a certain amount of ground- 
wood and- sulphite, coloring matter and sizing. The 
groundwood and sulphite are received in the form of 
laps, bales or rolls. The pulping operation is begun in 

*1'hls artlclf^ is based upon an address delivered before the Chi¬ 
cago Chemists' Club by Herbert A. HauptU, superintendent oC 
>v Mil Paper Mills. Sears. Roebuck ft Co. 


pulpers and beaters of the usual type, the mill being, 
equipped with two 2,100-lb. Niagara and one 1,760-lb.i 
Allen beaters. The beater furnish varies according to* 
the type of hanging being made, since it would not be 
possible to obtain some of the lighter colored effects on 
stock which might be perfectly satisfactory for a dark 
shade. 

When the stock in the beaters or pulpers has been 
properly disintegrated it is discharged to concrete stuff 
chests, which serve to store the pulp until it is fed tp 
the Jordan engines, which complete the pulping opera¬ 
tion by .separating the cluster of fiber still more. The 
pulp then passes to a set of .stuff chests, which keep it 
in su,sponsion so as to insure a uniform feed to the 
paper machine. 

For forming the paper, a 132-in. Fourdrinier machine 
is provided. When run¬ 
ning on hangings the full ■ 
width of the machine ia 
nol used, but it is ad¬ 
justed to give a trimmed 
.sheet 117 in. wide, since 
this will just make six 
rolls wall i)aper width, 19J 
in. The main portions 
of the machine are driven 
by a steam engine, al¬ 
though some of the acces- 
sories are motor operated. 
The speed is 500 to 650 
It. per minute. 

Just before entering the 
flow box on the machine 
the |;ulp passes through 
two rotary screens to remove any coarse fibers which 
might lie pfe.sent. It then flows at uniform con¬ 
sistency and at a carefully regulated rate onto the end¬ 
less (i5-mesh Fourdrinier wire. The first part of the 
machine is given a shaking motion at right angles 
to the direction of flow so that as the water drains 
through the screen by gravity and the fibers begin 
to form !i sheet they will not point in the same 
direct ion but will interweave to produce a strong well- 
formed sheet. Removal of water is accelerated near the 
end of the soheen by oscillating auction boxes placed 
under the screen. In these a vacuum equivalent to sev¬ 
eral inches of water is maintained by motor-driven 
Nash Hytor pumps. While the paper ia in a fluid con¬ 
dition it is kept from flowing off the sides of the screen 
by two endless deckle-straps of vulcanized rubber about 
2J in. square in cross-section. These are so mounted 
that they travel with the screen, and the-width of the 
sheet may be varied by adjusting tbe distance between 
them. 

After passing the suction boxes, tbe sheet ia passed 
over a suction couch roll. This roll, together with the 
breast roll at the head of the machine, forms the sup¬ 
port upon which the Fourdrinier wire is stretched. This 
suction couch roll removes enough of the remaining 
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Flf! 1—HEATER FOR I’REI'AKIMl I'J.AY Sl.lF 


water ao that the sheet ia .sufficientIv sti-niig to make 
the jump to the firat pres.s un.supported. 

Felt lielts carry the sheet during the rest of its jour¬ 
ney through a .series of prt^s rolls and to the drying 
cylinders. The drying cylinders are covered with a 
glass h<x)d which acta as a receiver for all the water 
vapor as it evaporates from the paper. This vapor ia 
then removed by a powerful fan. 

Reels take care of the finished itaper as it comes from 
the machine after passing through a stack of calenders. 
From the reels it passes through slitters and is rewound 
on a rewinder as six rolls each 19J in. wide. These form 
the wall paper base or hanging. About 4!> tons of paper 
is produced per day. 

An unusual feature of the mill is the continued re-use 
of white water—that is, the water which drains through 
the Fourdrinier screen carrying with it an appreciable 
amount of the finer fibers. This ia pumped back to 
storage chests and ia ready for use in the beaters and 
thus circulates continuously through the process. It is 
of course necessary to add sufficient fresh water to make 
up for that lost by evaporation in the driers. This 
amounts to about 75 tons per day. Such re-use of white 
water is made possible by the fact that no injurious 
chemicals are used in treating the pulp and consequently 
there is nothing to accumulate in the w'ater and cause 
trouble. 

China clay forms the base for the coating materials 
and the colors which arc used in printing the designs 
on the paper. Clay is unloaded from cars on the siding 
directly to a storage room by means of portable belt 
conveyors. Another unusual feature is that in one end 
of the room is a regular Niagara beater in which the 
clay slip is formed. A charge of clay is transferred 
from the storage piles to the lieater, the required 
amount of water and glue is added and a uiiiform slip 
is rapidly produced. Fig. 1 shows the conveyor in posi¬ 
tion for charging the beater, with clay storage piles in 



the background. This beater has replaced a whole bat¬ 
tery of agitator tanks and is doing the work more 
rapidly, more satisfactorily and with less labor and at¬ 
tention. It will handle 6 tons of clay per hour. 

For the production of the various colors, portions of 
aluminum hydrate base are treated in mixing tanks. 
Fig. 2, with suitable amounts of coal-tar dyes to produce 
the desired lake or shade. The lake ia then filtered 
through a continuous filter, Fig. 3, and the pulp color 
ia mixed in a kneading and mixing machine with the 
adhesive vehicle which will hold the color on the paper. 
Glue, various gums and starch preparations are used in 
making these pastes. As the pulp colors must often re¬ 
main in contact with the moist pastes for some time, 
care must be exercised in choosing dye.s and pigments 
which will not be affected under these conditions. 
Direct and acid dyes are largely used, although for cer- 





FIC. .1—rO.N’TlNUOUS FILTER FOR PULP COIAIUS 

tain colors inorganic pigments are employed. Some of 
the special inks do not contain any pulp colors, being 
composed of paste and such materials as bronze powders 
or finely ground mica. About 3* tons of pulp color is 
produced per day in this department. 

Since the hanging paper does not have the color or 
texture necessary for the background of the printed 
design, a coating operation precedes the printing proc¬ 
ess proper. Coating machines apply a plain ground 
color to the entire surface of the paper. In some cases 
the color is simply china clay, or the clay may be made 
still whiter by precipitating barium sulphate upon it, 
while in other cases tinted clays are used. These opera¬ 
tions are carried out in the tanka shown in Fig. 4. 
From these the clay ia pumped to agitator tanka, which 
keep the coating in suspension until it is u.sed on the 
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coAting^ m&chines. In the latter the paper runs under 
a roller fed with coating material by an endless belt 
which dips in a trough containing the day slip. Brushes 
working at right angles to the line of motion of the 
paper distribute the coating evenly. After drying, the 
paper is ready for the design. The festoon driers used 
are similar to those which will be described in connec¬ 
tion with the printed paper. 

In general appearance, the printing machines re¬ 
semble those used in textile mills. There is a great 
difference, however, in the printing rolls. For wall 
paper, these consist of maple rolls with the designs out¬ 
lined in strips of sheet brass. From the original design 
prepared by the artist, a series of transfer pattenis is 
made—one for each color. These are then transferred 
to the wooden rolls and skilled workmen proceed to cut 



lengths of sheet brass strips, bend them to conform with 
the curves of the design and then hammer them firmly 
into the surface of the roll. The brass strips extend 
about J in. beyond the surface of the roll. Where solid 
masses of color are required, the spaces between the 
strips are filled in with specially prepared felt. When the 
design has been completed, the surface formed by the 
projecting strips is ground in a lathe until uniform so 
that it will print evenly. 

As may be well imagined from the brief outline just 
given, this work requires skill and unlimited patience. 
Imperfections in spacing are readily apparent in the 
finished print, so that the labor involved in the produc¬ 
tion of, say, a dotted honeycomb design is quite obvious. 

All of the rolls required for a given design are 
mounted on the printing machine. At this mill there 



I'lr:. 6—HATTERY OF J'JlINTINa MArillNES IN OI'ERATION 


are two sets of machines, one for eight-color work, the 
other for twelve. Each printing roll is supplied with 
the appropriate color by mdhns of a .short felt band which 
picks up color from another roll revolving in a shallow 
reservoir or trough containing color. Above this roll 
is a blade which scrapes excess color from the felt so 
that just the right amount of color will be transferred 
to the printing roll. The paper is supported on a rubber 
blanket during printing in order to insure clear, perfect 
impressions. These details are evident in Fig. 5, and 
also in Fig. 6. which shows a battery of printing 
machines in operation. 

Paper is fed to the machines from a reel just in front 
of which is a short belt conveyor. Several yards of 
paper are carried on this in the form of loose folds, giv¬ 
ing sufficient leeway to permit change of rolls without 
stopping the machine. Passing through the printer, 
each printing roll contributes its particular color. As 
the paper emerges bearing the complete design, it is 
picked up by a series of moving spaced bars and car¬ 
ried in short festoons underneath a duct from which 
warm dry air issues. With this arrangement the an¬ 
noyance of spots due to condensation in the hood is en¬ 
tirely eliminated. Fig. 7 is a view along one set of 
driers, although the individual festoons are not appar¬ 
ent, as they were in motion while the picture was being 
taken. The lower drier carries paper from the coating 
machine, while the printed paper is handled on the 
upper one. 

After traveling about 86 ft. the wall paper is thor¬ 
oughly dry and with some patterns this completes the 
manufacturing process. In others, however, subdued 
effects are produced by overprinting the whole design 
with a sort of screen, usually in white. This is done on 
a supplementary printing machine followed by another 
festoon drier. Embossed effects may also be obtained 
by running the paper through an embossing machine 
having properly surfaced rollers. 



FIG. 7—ram auoso ncsTOON dribrs 
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i Special papers include the oatmeals and varnished 
jtije. The surface of the former consists of colored or 
ilinted stock containing comparatively fine i>articles of 
,sawdust. In the latter, the design is printed from en¬ 
graved rollers and the entire .surface i.s coated with a 
transparent spirit varnish. 

' Ingenious automatic machine.s reel up the paper in 
measured 16-yard lengths, at the same tim(‘ perforating 
the selvage edge so that it can be nmoved easily after 
the paste has been applied. This feature is fully pro¬ 
tected by United States patent and is used only on Sears, 
Roebuck paper. These double rolls, as 16-yard rolls are 
known in the trade, are wrapped up in a very neat 
manner and placed in slock or .shipped to the .stores at 
Chicago, Philadelphia, Dallas and Seattle. For delivery, 
the rolls are packed in paper cartons. As noted pre¬ 
viously. the mill has a capacity of about .‘lO,0(10,000 rolls 
of wall paper per year. • 

In spite of the large amount of glue used, the char¬ 
acteristic odor so common in many mills is entirely 
absent. This is only one indication of the careful chemi¬ 
cal control which is maintained by the laboratory to 
moke certain that the proper care is exercised in the 
handling and treatment of all materials. Similar atten¬ 
tion to a multitude of other details has resulted in spot¬ 
less cleanliness throughout the mill. The paper machine 
is painted white and no rubbish is allowed to accumulate 
anywhere. An efficient ventilating system insures com¬ 
fortable working conditions at all times. Indeed, at 
every point indications of efficient and understanding 
management are in evidencir 


Bureau of Mmes Works on Explosives 

Much experimental work on explosives is at present 
under way at the exyierimental station of the Bureau 
of Mines, at Pittsburgh, Pa. One of the moat impor¬ 
tant researches is for the determination of fundamental 
data on the solubility, hygroacopicity, melting point and 
decomposition temperatures of compounds used in ex¬ 
plosives. This information leads to the development of 
methods of purification and separation of materials and 
thereby makes the handling of exi)loaives less hazardous. 
The solubility of TNT in eleven solvents has been de¬ 
termined and the data are nuidy for publication. 

Small-scale teats of ammonium nitrate are being made 
to determine its exidosihility by means of boo.sters only. 
The tests will be made at normal temperature with the 
ammonium nitrate at normal density and with such a 
degree of confinement ns is found suitable from pre¬ 
liminary tests. The compression of small lead blocks 
will be used as the criterion of exploaibility. The use 
of the following explosives as boosters is contemplated: 
Picric acid, tetryl, TNT. TNA, amatol 80/20, high- 
grade ammonium dynamite, blasting gelatine and 40 
per cent ammonia dynamite. This work is being done in 
co-operation with the National Research Council, which 
will direct further work on the problem. 

One of the important problems in metal mining, tun¬ 
neling or quarrying is the moat economical method of 
bringing down the ore or rock. The two factors having 
great influence in determining this are drilling and 
blasting costa. In considering the efficiency of the ex¬ 
plosive used, the diameter of cartridge has always been 
supposed to play an important part. However, the at¬ 
tention of the Bureau of Mines has been called to the 
lack of definite data on th^ffect of cartridge diameter 
on the strength and sen^veness of high explosives. 


This information is especially valuable to the user of 
explosives, as it assists him to determine what diameter 
of borehole is most economical. Accordingly the bureau, 
in co-op(!ration with the Institute of Makers of Explo¬ 
sives, has conducted a series of tests to show the effect 
of cartridge diameter on the strength and sensitiveness 
of certain high explosives. The results of these test's 
are given in Serial 2436, by Siamcer P. Howell, explo¬ 
sives engineer, and J. E. Crawshaw, explosives testing 
engineer, which may be obtained from the Bureau of 
Mines, Washington, D. C. 

Information regarding additions, removals and 
changes in the permissible list of explosives from March 
1.6 to Dec. 31, 1922, is given in Serial 2430, by S. P. 
Howell, explosives engineer, which has just been issued 
by the Bureau of Mines. The list supplements that 
contained in Technical Paper 307, issued in March, 1922. 


Increase in Newsprint Production in Canada 

In a study made by the Canadian Pacific Railway, 
figures have been compiled which permit a comparison 
of the newsprint situation in Canada in 1922 with pre¬ 
vious .years. During the first 10 months of last year 
production reached 896,840 tons, an increase of 237,249 
tons over the same period for 1921. As the American 
market depends upon Canada for approximately one- 
third its annual consumption, the bulk of the dominion’s 
output comes to the United States. More than 900,000 
tons was exported last year, but it has been estimated 
that Canada and the United States will together use 
13 per cent more newsprint this year than in 1920. 

Increased advertising on this continent will also 
result in a greater consumption of newsprint and if the 
demand from Oriental and European markets continues, 
the coming year will in all probability show the largest 
newsprint production in the history of the industry in 
Canada. A comparison of figures for a 10-year period 
indicates the extraordinary development of the Cana¬ 
dian new.sprint mills. The total output in 1913 amounted 
to 350,000 tons. In 1921 it had advanced to 805,114 
tons, an increase of 130 per cent. During the 10-year 
period, 1912-22, it has been estimated, there was an 
increase of 300 per cent in the production of newsprint. 


Sugar Refining in Bulgaria 

Bulgaria has five large, well-equipped beet-sugar fac¬ 
tories with a potential producing capacity of 50,000 
metric tons of refined sugar annually, according to a 
recent report to the Commerce Department. National 
pre-war sugar consumption in Bulgaria, which ranged 
around 35,000 tons annually, has now declined to about 
25,000 tons. Thousands of refugees have migrated into 
the country from Macedonia and east Thrace and the 
population has increased by about 600,000 over pre-war 
figures despite a loss of 8.6 per cent in territory. Were' 
the factories operating at full capacity, the country 
would already be on an exporting basis. The director 
of a large sugar factory located at Sofia stated that his 
plant will not run at more than 20 per cent capacity 
this season. The beets cannot be obtained; farmers are 
holding out for higher prices for the raw beets and dis¬ 
play a tendency to turn from beet raiding to the culture 
of more remunerative crops such as tobacco. Sugar 
producers are of the opinion that Bulgarian domestic 
production dunng the present campaign will amount to 
about, 16,000 tons of refined sugar; thus a surplus of 
10,000 tons remains to be purchased abroad. 
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Stafford Wood-Carbonization 
Process 

An Apparently Successful Attempt to Use Wood 
Scrap From Lumber Mills Outlined—All of 
the Valuable Byproduct Recovered 

A fter hundreds of unsuccessful attempts have been 
, made to utilize small waste wood in the carboniza¬ 
tion and wood-distillation industries, Prof. 0. F. Staf¬ 
ford, a University of Oregon man, has perfected a 
process that is commercially successful. A superior 
grade of charcoal as well as the usual wood-distillation 
products can be obtained from mill waste under his 
process. So it is reported by Sderite Service. 

Professor Stafford first demonstrated his proce.ss 
scientifically on the University of Oregon campus. He 
and the firm of engineers behind him have now suc¬ 
ceeded, after several years’ work, in demonstrating it 
as a practical commercial process. Two wood-distilla¬ 
tion plants on the Atlantic coast, one of them controlled 
by a big corporation, placed every resource at Professor 
Stafford’s disposal, and the success of the process was 
completely demonstrated. 

By the new process a fine grade of charcoal can be 
obtained as well as the usual byproducts of carboniza¬ 
tion, acetic acid, acetone and methanol, basic in the 
manufacture of such articles as dyes, paints, varnishes, 
celluloid, smokeless powder and artificial leather. 

Economical Advantage of the Process 

Cord and slab wood have been the accepted material 
used in making charcoal and its byproducts. As small 
waste wood is materially cheaper than either slab or 
cord wood, the desirability of utilizing it in carboniza¬ 
tion operations has long been recognized. Eight hun¬ 
dred applications have been made at various times at the 
Patent Office by those who thought they had hit upon a 
process of carbonizating small waste wood on a com¬ 
mercial scale. The failure of these efforts, until the 
Stafford process was proved successful, has been due, 
in general, to heavy costs of installing and maintaining 
the complicated mechanical appliances required. 

In 1920, after experimental demonstrations at Cam¬ 
bridge, Mass., work was continued in a plant of 200 
cords daily capacity at Kingsport, Tenn., which had 
originally been erected by the National Re.search Coun¬ 
cil during the war for chemical experimentation. 

The commonly accepted practice of carbonization i.-. 
to place cord or slab wood in large oven retorts made 
of steel plate. Fires in the furnaces beneath are started. 
Vapor outlets from the oven are provided, these outlets 
leading to condensers for the recovery of the liquid 
products of the distillation. The charcoal is withdrawn 
after the wood has been carbonized. 

The Stafford Carbonizing Chamber 

The retort used in the Stafford method is a cylinder, 
32 ft. high and 9 ft. in diameter. The cylinder is set 
vertically and the appliances are such that the wood to 
be carbonized is fed continuously into the top, while 
charcoal is withdrawn continuously from the bottom. 
A remarkable future of the process is that no heat is 
applied to the cylinder after the process once is started, 
the carbonization of the wood being spontaneous under 
the conditions which the Invention maintaiiu. 

In previous processes the principal diffleuHy en¬ 


countered in the use of small waste wood has been that 
of transmitting heat to the interior of a mass of finely 
divided woody material in the retort. Such a mass is 
a poor conductor of heat. Only the portions of it in 
contact with the hot walks of the retort can in any 
reasonable time reach a carbonizing temperature. The 
numerous attempts to handle .such material have had to 
do principally with overcoming thi.s difficulty. 

Formerly the wood used in carbonization work has 
always contained moisture. But Profe.ssor Stafford ex¬ 
perimented with perfectly dry wood. He found that 
when the dry wood is heated under his process to the 
temperature at which the charring begins the Carboniza¬ 
tion went along to completion without further applica¬ 
tion of heat from outside sources. In other words, the 
process is exothermic. 

Cost of Installation and Upkef;? Low 

The cost of installing a plant under the new plan is 
considerably less than that of building an oven retort 
plant of equivalent capacity. It hius other advantages, 
among which are low depreciation and low labor and 
fuel costs as compared with other sy.stcm.s. 

It has not yet been demonstrated whether the charcoal 
made under the Stafford process can be used in the iron 
industry. The charcoal produced from small waste wood 
would have to be briquetted for direct use in a blast 
surface. 

In the working out of the Stafford process in the 
Pacific Northwest, Douglas fir would be the most avail¬ 
able species of wood. It occupies an intermediate posi¬ 
tion between the hardwoods and the soft or resinous 
wood, such as the Southern long leaf pine. Hardwoods 
give a high yield of wood alcohol and acetic acid, while 
the Southern pine gives low yields of alcohol and acid 
but a high yield of turpentine oils and resins. 


Magnesia as Polishing Agent 

In a paper entitled “Polishing Aluminum and its 
Alloys for Metallographic Study," by E. H. Dix, Jr., 
appearing in Chem. & Met. for Dec. 20, 1922 (p. 1217) 
and presented before the February meeting of the In¬ 
stitute of Metals division of the A.I.M.E., it was recom¬ 
mended that magnesia be used as the final polishing 
medium. Dr. Walter Rosenhain, who originated its 
use, says that it is necessary for the magnesia to be 
kept clean and perfectly dry. It is best to try some 
“heavy magnesia” from several makers, rather than 
buying through a broker, and then place repeat orders 
direct with the source of a sample which will satisfac¬ 
torily polish copper, gold or any soft metal. It is pos¬ 
sible for the individual to calcine the carbonate, but 
not necessary to go to this trouble. Likewise, it is im¬ 
possible to levigate the product after its formation. 

Polishing disks must be kept vigorously clean. Each 
day they must be scrubbed with a hand brush and a 
copious amount of freshly distilled water, continuing 
the process for some time after the cloth appears quite 
clean. If the disk is not used constantly, it should be 
flooded with distilled water daily, and kept con¬ 
stantly wet. 

The great advantage of magnesia as a final polisher 
is that a trace of it does not produce complicating reac¬ 
tions in the etching medium. The disadvantage is the 
ease with which it transforms into gritty particles of 
carbonate. 



CHEMICAL AND METALLURGICAL ENGINEERING 


Vol. 28, No. 10 



Second Institute of Metals Lecture 


A Digest of Walter Rosenhain’s Address Upon 
Atomic Arrangement in Solid Solutions, and How 
This Will Affect Such Phenomena as Melting Range, 
Hardness, DilTusion and Intermetallic Compounds 


H aving been asked to give an address on some 
theoretical aspect of metallurgy, Dr. Rosenhain 
chose to propose a new theory on the nature of 
solid solutions. Even though there i.s no quantitative 
proof of each step of its development, there is a body 
of experimental evidence yi .support of the main 
theory, and logical conclusions drawn from it are in 
striking accord with well-known facts. While solid 
solutions are by no mean.s confined to alloys, they 
have been studied most extensively by metallurgists; 
consequently it appeared Is'st to confine attention to 
intermetallic solid solutions. 

SOL1MFU:aTION OF .SOLID SOLUTIONS 

The term “solid solution" is paradoxical to the un¬ 
initiated, involving a contradiction of terms. What 
it connotes is approximately "a crystalline body 
formed either from a liquid solution or from an 
intimate mixture of solids, or from lioth, which retains 
in the solid state an admixture of the two substances 
(solvent and solute) as intimate as that which exists 
in a liquid solution.” Equilibrium diagram.s of many 
binary alloy systems show areas where solid solutions 
are stable—theoretically it seems that complete in¬ 
solubility is impossible. From typical diagrams, the 
lecturer reviewed the, well-known facts shown on Fig. 
1 that a liquid of composition .r (e.g., 76 per cent A, 
2B per rent /<), upon cooling will commence .solidify¬ 
ing when the temperature reaches c, but the solid 
separating is of a composition shown by d on the 
solidus curve. As the .solid is rich in B, it impoverishes 
the liquid in that element, thus requiring a further 
cooling before more of it will freeze. If cooling be at a 



PI.ETKLV SOLUBLE IN BOTH LIQUID AND SOLID STATE 


very alow rate, the demands of equilibrium will be met, 
and the solidified portion also gives up part of its excess 
of B to its surroundings as it cools. Thus at any tem¬ 
perature during the mushy range the composition of 
the liquid is represented by a point e on curve L and 
that of the solid by the corresponding point f on curve 
S. Finally the last trace of liquid (rich in A) solid¬ 
ifies, and its excess of A will diffuse into the solid, 
which finally cools as a homogeneous solution of com¬ 
position g (75 per cent A, 25 per cent B). The same 
mechanism is followed during solidification of alloys 
of the type shown in Fig. 2, having only a limited 
mutual solability in the solid. 

Consideration of Fig. 2 indicates that the tempera¬ 
ture of melting falls with increasing concentration of 
solute in the solid solution—that is to say, less energy 
needs be imparted to a solid alloy to disrupt the atoms 
sufficiently to transform them into the liquid .state. If 
it be granted that this family of alloys requires a fixed 
total of energy to induce the mobility of the liquid 
state, it follows that a store of energy must be held 
in the crystals of solid solution—that is, the material 
is “self-strained” with potentially disruptive energy. 
The limit of solubility in the solid would therefore be 
determined by the maximum amount of such energy 
which could be stored in the internal structure of the 
crystal. The latter conclusion is also reached by ele¬ 
mentary' thermodynamical considerations even though 
it is demanded by this theory that a solid solution must 
occur because it constitutes an atomic arrangement 
which contain.s the least amount of stored energy. 
Solid solutions will continue to form with increasing 
amounts of solute, until a composition is reached where 
the energy content of the more highly saturated solid 
solution would be greater than that inherent to a duplex 
structure. This implies that increasing concentration 
of the solid solution brings with it an increasing stor¬ 
age of internal energy until the limit is reached. 

Energy Stored in Strained Crystals 

How can this energy be stored wfithin the crystals? 
Here is where the X-ray diffraction patterns give the 
greatest help. 

Readers of Chem. & Met. will remember the recent 
articles by Bain' and Jeffries and Archer” on this 
method of investigation. For the sake of continuity It 
need only be said that if a beam of monochromatic 
X-Rays be projected through an aggregate of fine crys¬ 
tals, it will be diffracted in a definite series of direc¬ 
tions. The diffracted rays, falling on a photographic 
film, will develop a series of lines or bands whose mutual 
spacing will depend upon the geometry of the internal 
structure of the crystal and the distances of the atoms, 
each to each. 

'"Studies of Crystsl Structure With X-Rays," vol. 26, p. UT 
(Oct. 6, 1921). 

■"CrystalHns Structure of Metals." vol. 24. p. 771 (May 4, lUl). 
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Kia EQUii.innniM uiaguam of uiNAHir system 

FAKTIAI.LY SOLUBLE IN SOLID 

Such studies have revealed the fact that most metals 
crystallize in relatively simple cubic lattices of varying 
dimensions. More complex lattices are possessed by 
brittle metals like zinc, bismuth and antimony, by the 
compound Fe,C (cementite), and are to be anticipated 
in intermetallic compounds. 

Essential Structure oe Metallic Crystal 

We must think, then, of a metallic crystal as built 
of atoms fixed upon an imaginary framework. The 
atoms move about their equilibrium position by thermal 
agitation, but the average distance atom to atom is 
delinitely governed by the forces exerted by its sur¬ 
roundings and which hold it to its mean position in the 
space lattice. Heating the metal increases the thermal 
agitation and expands the lattice; when this expansion 
IS carried beyond a certain limiting amount it seems 
to break the interatomic linkage, and the crystal melts. 
If the lattice is extended by mechanical means, the 
new phase formed is Beilby’s amorphous metal. 

It should furthermore be remembered that it is prob¬ 
able that the atom is a complex structure in itself con¬ 
sisting of a nucleus and an outer system of electrons. 


It occupies and dominates completely the space deter¬ 
mined by the radius to the outer electron shell; and 
the dimensions of the space lattice are such that the 
atom volumes so defined almost or quite touch one 
another. (That is to say, there is no insterstitial space 
comparable in dimensions with the space occupied by 
any single atom.) Still the outer electrons or their 
orbits must be deflected not only by mutual interactions 
with their neighbors, but also by the application of 
external stress. Whatever, therefore, tends to change 
the space lattice also distorts the atoms or at least 
deranges their outer electrons. 

Pure metals, we are assured, possess lattices of great 
regularity, but solid solutions must be more complex, 
since they contain many “stranger” atoms (solvent) 
among those of the host (solute). It is known that 
such solutions are still crystalline; for instance, alpha 
brass readily forms twinsf. X-ray analysis of a solid 
solution shows also a well-defined space lattice, ordi¬ 
narily differing only slightly in dimensions from that 
of the solvent metal.’ 

Do the stranger atoms replace their hosts in their 
regular positions, or do they find their way into voids? 
The latter possibility is unlikely, except in very special 
l asps, liecause there is small room left in a close-packed 
lattice, and insertion of a stranger atom would distort 
the lattice beyond the limits of endurance, and second 
it would demand that solubility be inversely propor¬ 
tional to atomic volumes—a condition which experiment 
shows does not exist. The alternative supposition— 
which might be called a “sub.stitution” theory—has 
been verified by X-ray work in Ur. Rosenhain’s labora¬ 
tory by Messrs. Owen and Preston [and in this country 
by Dr. BainJ. It also leads to a general view of the 
atomic structure of solids which explains a wide range 
of known facta, and should ultimately lead to quanti¬ 
tative verification and even predictions. 

Stranger Atoms Substituted for Hosts 

Substitution of a stranger atom for an atom of 
solvent in the space lattice must profoundly affect the 
entire lattice in that vicinity. Fig. 3 shows the simplest 
case of the arrangement of atoms along any principal 
plane in a cubic lattice. Now, replace the center atom 
with another. Fig. 4. Suppose further that the natural 
space lattice of the latter, when pure, is larger in 

“‘■Nature of Solid Solutions," by Edgar C. Kaln, Chem. i Jfet., 
vol. 28. p. 21 (Jan. S, 1923). "Corod Crystals and Metallic Com¬ 
pounds," by Edgar C. Bain, Chem. di Met., vol. 28, p. 68 (Jan. 10. 



Fig. 8—Spacing of atoms on principal 
Diane of cubic lattice 


Fig. 4 —Distortion In ductile lattice due to 
large stranger atom 


Fig. .=5—Distortion In stiff lattice due to 
large stranger atom 
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dimension. This would probably mean that the forces 
between solute atom and the surroundings would be 
less than tho.se between solvent atoms them.selves, and 
several layers of the latter would shift outward an 
ever-decreasing amount to balance this h'ssened attrac¬ 
tion. It is apparent that a considerable amount of 
material is affeeded. For instance, assume a cube 
corner to be the center of a disturbance reaching five 
atoms deep; then a concentration of only one atom in 
8,000 would be suflicient to atfect the entire mass, bring¬ 
ing about not only a series of local intense di.stortions 
but also a slight general expansion of the entire lattice. 
The relative amount of local and general distortion 
evidently depends upon the character of the solvent 
metal itself—a “stiff” lattice might act about as shown 
in F'ig. 5. The first case might tx' likened to some 
peas scattered about betwecji the layers of a pile of 
rubber sheets; the second, to pebbles between tin plate.s. 

It might be argued that the same effect would be 



Per Ont Aluminum 

FIG. 6 -nEI.ATlONS DETWKEN SnOCIPIC GRAVITY AND 
LATTICE SIZE IN ALUMINUM-COPPER ALLOYS 


produced if stranger atoms were inserted between 
atoms of solute, A clear distinction may be drawn by 
specific gravity measurements. It is known that densi¬ 
ties of solid solutions check closely the values computed 
from the density of the constituent metals and propor¬ 
tions present. Now if the solute atoms were pushed in 
small voids, the space lattice would need to be enlarged 
a great deal in order to compensate for the additional 
density due to the interpolated solute atoms. If the 
substitution theory is correct, however, the average 
dimension of the space lattice would remain practically 
unchanged. At Dr. Rosenhain’s suggestion, Messrs. 
Owen and Preston studied the copper-aluminum system 
from this standpoint (Fig. 6) and found the space 
lattice to correspond very closely to that required by 
the substitution theory,* and widely at variance to that 
required by assuming the insertion of atoms. 


reached. The difficulty is to establish a criterion of 
“similarity.” Crystal form and atomic dimensions are 
naturally of great importance—a metal crystallizing 
in the cubic and another in the hexagonal system would 
not be expected to form a continuous series of solid 
solutions. On the other hand, copper and nickel both 
form face-centered cubic arrangements with dimensions 
8.60 and 3.54 Angstrom units respectively. It is not 
surprising to find them build an equilibrium diagram 
like Fig. 1. 

Hardening Eeeect 

Second, hardness or the resistance to plastic deforma¬ 
tion will be largely affected by the lattice distortion 
in solid solutions.' When a metallic cry.stal is loaded, 
it first deforms iiv an elastic manner until its limit 
is reached, after which slip occurs and layers of the 
crystal slide over one another. Such .sliding will be 
easiest in a perfectly regular lattice; the layers of 
atoms lying on the two sides of such a slip plane may 
Ix! regarded as two smooth surfaces sliding over each 
other. Any distortion of the lattice will act as a rough¬ 
ening of this surface, will interfere with slip, and thus 
harden the metal.' 

Here are twm measurable properties—viz., limit of 
solid solubility and hardening—which appear to depend 
upon disturbance of the lattice. Theoretically, the 
greater the range of solid solutions formed the less 
should be the hardening effect of the added metal per 
atom added. What are the actual relationships 
observed? 

To quote only the well-known solutions of copper, the 
specific hardening effect ranks in the following manner, 
from lea.st to greatest; Ni, Mn, Zn, Al, Sn. The limit 
of solid solubility for the re.spective alloys is 100 per 
cent, 100, 36, 14, 6.7. 

Mechanism of Melting Over a Range 

Other even more typical properties of solid solutions 
may be explained from the standpoint of a distorted 
space lattice—namely, the occurrences during solidifica¬ 
tion (or their reverse during melting) summarized in 
Figs. 1 or 2. 

First, consider a crystal of pure metal as it is heated. 
Increasing thermal agitation of the atoms merely ex¬ 
pands the lattice. Thus, Westgren has measured the 
lattices of iron at various temperatures, and finds they 
agree with values calculated from the thermal expan¬ 
sion of a bar. As already argued, this expansion cannot 
exceed a certain value without the appearance of a new 
phase (an allotropic transformation occurs or the metal 
melts); and the important point is that all parts of 
the lattice reach this breakdown at the same tempera¬ 
ture. Pure metal melts at one uniform temperature. 
(It is also significant that refractory metals have, in 
general, low coefficients of expansion.) 

However, a solid solution such as a of Fig. 2 contains 
many regions where the lattice is locally distended. On 
heating such a crystal, the locally deformed regions 


Limit of Solubility 

Many interesting inferences can now be drawn, bear¬ 
ing in mind this picture of the atomic arrangement. 

First, as to the limit of solid solubility. Evidently, 
“similar” atoms will enter into each other’s space 
lattice with the minimum of distortion, and the mutual 
solubility will be large before unstable conditions are 

‘Bain In this country has vtrif^ this fact for several other 
i«ne8 of aolld solutlonB. See footnote S. 


around stranger atoms will reach the limit of lattice- 
extension first, and melting will begin there and at 
a temperature at which the bulk of the lattice is still 
stable. We have partial melting and a liquid appears 
whose content of solute is higher than the average of 
the whole crystal. As the temperature rises, further 

'“Hardness of Solid Solutions,” by W. Hosenhsin; Pne, fioual 
Soc. London, A, vol. », p. 192; Oiem. d JTet., voL 29, n, 241 
(Auk. 10, 1921). 


lUK. 10, 1921). 

*"8110 iKterterenoa TbeoTy of Ebrdanlu," by Zay Jeffries and 
. S. Archer, Ohrni. d Jfst., voL 24, p. lOn (June It, 1921). 
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regions of less distorted lattice will melt, diluting the 
liquid solution, and finally the mushy range is passed 
and the whole crystal has melted. This will occur at 
less than the temperature required by pure solvent 
because the entire lattice is deformed and reaches its 
limiting extension after a smaller amount of thermal 
expansion. 

On the basis of the substitution theory, the solidus 
(line S of Figs. 1 and 2), or beginning of melting, 
depends upon the maximum local extension in the lattice 
caused by stranger atoms, while the liquidus (line L), 
or end of melting, depends essentially upon the general 
extension of the lattice. If local distortion is large and 
general extension small, the solidus should have a 
steeper slope than the liquidus, and will be steeper the 
lower the solid solubility of the .stranger atoms. This 
is generally confirmed. Long ranges of solid solutions 
give narrow mu.shy ranges; low .solubilities are asso¬ 
ciated with nearly vertical solidus lines. It may also 
be inferred that slight local di.stortious but the gen¬ 
eral extensions of Fig. 5 are more likely to occur in the 
rigid lattices of harder and stronger metals of high 
melting points. This connects strength, hardness, high 
melting point and ability to form long ranges of solid 
solutions (e.g., Fe, Ni, Co, Cr, Cu, Ag, Au). On the 
other hand, soft, low melting metals (Pb, Sn, Cd,) 
approach the wholly eutectiferous type of diagrams. 

While the above argument has been baaed on expan¬ 
sions of the lattice by stranger atoms, it may be applied 
mutatin mutandis if the solvent lattice is compressed. 
Then the melting point of the alloy should be higher 
than that of pure metal (Fig. 1). For instance, alloy¬ 
ing nickel (2.60 A.u.) to copper (2.54 A.u.) will com¬ 
press the lattice of the latter and raise the melting 
point. The equilibrium diagram .shows that even near 
the copper end of the series the portions first to solidify 
have a higher nickel content than the liquid from which 
they form. The silver-palladium system is another 
striking confirmation of the above facta. 

Diffusion 

Although the equilibrium diagrams (Figs. 1 and 2) 
show that the solidified alloys x should have a homogene¬ 
ous structure, it always occurs that equalization be¬ 
tween the first solidified parts and the last remaining 
mother liquor is never attained during cooling. A ca.st 
alloy always shows “cored” crystals. This apparent 
duplex structure may be obliterated, however, and re¬ 
placed by the uniform appearance characteristic of puc' 
metal by a suitable annealing far below the melting 
point. 

Bearing in mind that this is done without anything 
like recrystallization of the alloy,' we may ask, By what 
mechanism does this redistribution of solute atoms 
occur? Since a space lattice is approximately filled by 
its constituent atoms, can it open up to allow passage 
for migrating atoms? 

Dr. Rosenhain thinks this may be explained by the 
phenomenon of intercrystalline slip. As temperature 
rises, the force necessary to produce slip decreases 
rapidly. Furthermore, it requires less force to slip a 
single crystal than an aggregate, where each is sup¬ 
ported on all sides by its neighbors. He believes, 
therefore, that intense local forces set up in the 
immediate neighborhood of stranger atoms will cause 

'Small bounilanr chansea occur during flrat cooIIm of the Alloy, 
And mark out areas ordmaiily iBdflpe&aacit of daBontlo itruo- 
ture. 


slight slips, probably of only a few atom-diameters 
distance, rather than the 2,000 or more caused by 
plastic deformation, and probably only a row or single 
line of atoms move, rather than a whole layer. If the 
di.stribution of the .stranger atoms is not uniform, there 
will be a tendency to slip in a direction leading toward 
the region of low concentration. Slips of one step at a 
lime, taking place at intervals in the various principal 
plane.s of the lattice, will be sullicient to account com¬ 
pletely for diffusion—it is obviously possible by a suit¬ 
able number of succe.ssive slips of this nature to carry 
a solute atom from any one position in the lattice to 
any other. 

Linder these conditions, what happens to the atom at 
the end of the row when slip occurs ? It probably passes 
into the more or leas non-crystalline or amorphous layer 
present at the boundary, while at the other end of the 
row room is made for the entry of an atom passing into 
the lattice from the intercry.stalline layer. Other con- 
.siderationa lead us to auppo.se that an interchange of 
matter constantly occurs at high temperatures between 
crystals and their boundary layers. 

Dr. Uo.senhain observed that to test these assump¬ 
tions about diffusion will be difficult. It would be 
expected that the atoms which distort the lattice most 
would cause the most of this extremely local slipping 
and diffuse fa.ste8t. However, we have no experimental 
data on rates of diffusion. In a qualitative way, how¬ 
ever, the extremely sluggiish diffusion in copper-nickel 
alloys has been noted, and in this we have seen that 
the lattice distortion is very alight. Carbon also 
diffuses in gamma-iron very rapidly, although its solu¬ 
bility is relatively low. On the other hand, phosphorus 
diffuses very slowly in iron, its solubility is low, and 
it has a pronounced hardening effect—i.e., distorts the 
lattice materially. 

INTEEMETALLIC COMPOUNDS 

It is only a step from solid solutions to intermetal- 
lic compounds. If the latter l)e defined as homogeneous 
cr,ystalline alloys between two metals in such a ratio as 
to conform to the law of multiple proportions, it would 
be impossible to distinguish them from solid solutions. 
Intermetallic compounds, however, have definite charac¬ 
teristics, and are located on the equilibrium diagrams 
in special ways. Likewise, a definite X-ray spectrum 
has been found for the compound CuAl,—it is very 
complex and quite different from either pure copper or 
aluminum. Doubtless in it, like in some salts which 
have been studied, the copper and aluminum each builds 
up its own special lattice, and the two interpenetrate 
in some way which results in low symmetry. 

Since the “substitution” theory of the constitution of 
solid solutions calls for but a single lattice—that of the 
solvent metal—here at once is the distinguishing 
criterion between solutions and compounds. The com¬ 
plex lattice of intermetallic compounds reflects their 
most striking property—their hardness and brittleness— 
and explains it in no way in which a consideration of the 
properties of their ductile constituents would suggest. 

Can such complex lattices as intermetallic compounds 
go into solid solution as such—i.e., in molecular asso¬ 
ciation? It seems obvious that it is impossible. A 
molecule of CuAl, is altogether too large to find room 
upon the space lattice of aluminum. Furthermore, if it 
could, it would then exhibit its typical X-ray spectrum; 
and Uiis has not been discovered even in a 96:4 Al;Cu 
alloy. It follows that the compound does not exist until 
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it comes into existence as a separate crystalline phase— 
it must dissociate to go into solution. 

On the other hand, it appears possible for an inter- 
metallic compound AB to dissolve metal A, by replacing 
certain of the atoms B on its lattice by new A atoms, 
or vice versa. Undoubtedly in such cases interatomic 
bonds play a great part, and it would not be well to 
speculate until more facts are at hand. 

Hardening Theory 

There remains one most important consideration— 
the variation of solid solubility with temperature. That 
such changes are of the greatest importance to the 
hardening phenomena has only been recently recog¬ 
nized. 

Dr. Rosenhain thinks that the thermal expansion of 
the two metals concerned should be decisive. Assume a 
solvent A containing a solute B, a smaller atom but hav¬ 
ing a greater rate of expansion than A. Then the two 
should become increasingly similar and more soluble 
with increasing temperature. How'ever, other factors 
undoubtedly have influence. It does not seem wholly 
justifiable to suppose that the thermal expansion of 
isolated atoms of B would be the same as a crystal of 
B. Again, increasing temperature probably changes 
the atom in other ways than in merely increasing its 
lattice spacing. Its interatomic bonds, its mobility, its 
volume may be appreciably changed. Certainly such 
changes occur in some metals abruptly and profoundly 
at allotropic transformations. A change in “stiffness” 
of the solvent lattice with changing temperature is 
also a factor, since it affects the energy content of the 
solid solution for a given concentration of solute. It 
is apparent, therefore, that here again is a matter 
which must be investigated from many angles before 
it can be reduced to a quantitative equation. 

In conclusion, the lecturer pointed out that a study of 
atomic lattices and their distortions by stranger atoms 
would be the first step toward a quantitative metal¬ 
lurgy—^where the hardness, limit of solid solubility, 
rate of diffusion, melting range and brittleness could 
be computed. In this way, the X-ray may draw a key 
map to what is now an unchartable wilderness of facts. 


Wood Dislilluliim Producis in 1921 and 1922 

In Chem. * Mil. for Dec. 27. l'J22, there was pub¬ 
lished a preliminary report of the Bureau of Census on 
the production of wood distillation products in 1921. In 
checking over these figures, the Secretary of the National 
Wood Chemical As.soeialion of Bradford, Pa., discovered 
that the Census Bureau had made an error in reporting 
the crude methanol production, which according to the 
estimate of the association was at least 3,000,000 gal. 
higher than it should be and entirely out of line with the 
production of acetate of lime. The other figures appear 
to have been reported more accurately. 

The attention of the Census Bureau was called to 
this apparent discrepancy and that department imme¬ 
diately reviewed the report of the manufacturers of 
wood-dietillation production and the detailed statistics 
of production for 1921. The revised figures are given 
in the following table for those products which were 
incorrectly reported in the previous article. 

The Census Bureau’s report points out that the out¬ 
put of acetate of lime was nelatively small due to the 
fact that, as some of the mtf^Jfacturers explained, there 


was no market for this product and it was found to be 
much cheaper to use the crude liquor rather than manu¬ 
facture it in acetate of lime. 



!92l 

1919 

1914 

Ppoduclij, totftl value 

$9,258,50(1 

-$32,625 300 

*$10,529,800 

Methanol' 

(Irude.gal. 

3,964,400 

9,104.000 

9 602,400 

For sale— 

.3.289,30(1 

6,980,700 

7,197,000 


$1,110,600 

$5,593,500 

$1,605,900 

Made and consumed, tro) 

675,100 

2,123.300 

2,405,400 

Ilo5iied,RaUoiui. 

2,831,700 

7.391,000 

6.465.000 

For aaie— 

2,715.300 

6,984,700 

6,235,100 


11,924.400 

$8,381,900 

$2,709,400 


116,400 

406,300 

229,900 

A.oetateof time.Ib. 

61,316,300 

168.956.000 

166,085,000 

Foi aale— 

55.448.900 

153.910,000 

163.522,000 


1737,000 

12,682.200 

$2,138,900 

Made and ooruumed, lb— 

5,867,400 

15,046,000 

2,563,000 

* Inoludee byproducts from 

: iiulustru’H (n th*- 

animiiil <if $79,991 


1922 Output Doubles 

According to a more recent report of the Bureau of 
the Census, the production of acetate of lime and 
methanol almost doubled in 1922 as compared with 1921. 
The total output of firms which produced over 97 per 
cent of the total acetate of lime in 1921 amounted to 
119,911,000 lb., while the methanol production was re¬ 
ported to be 6,687,845 gal. in 1922. The following table 
shows the monthly production figures as reported by 
firms with a daily capacity of 4,500 cords (or pro-rated 
to that (opacity in months where some reports were 
lacking). These were taken from the “Survey of Cur¬ 
rent Business,” published by the Department of Com¬ 
merce : 


MontliB, 1922 

Aeedito of Lirnc. I.li 

M»fharKiJ, Gal 

•lanunry. .. 

8,330,000 

468,818 

Kubniary 

7,993.000 

457,636 

Mureli 

9,660.000 

534,812 

April , 

7,390.000 

416,112 

May. 

7.064.000 

404.847 

.lun*' 

7,495,000 

441,149 

Jtilv 

8.718,000 

475.376 

AURUBt . 

9,253,000 

508.644 

Beptembcr 

9,537.000 

537,803 

October 

12.217,000 

664.933 

November 

15,440,000 

853,687 

DectimlxT , 

16,814,000 

942.008 

'Pot III. 

119,911.000 

6,687,845 


Trend of World Production and 
Consumption of Sugar 

Cuba's ability in 1922 to distribute both a record 
crop and a record carryover can be attributed mainly 
to a record consumption in the United States and to 
a European crop that fell far short of the consumption 
needs of that continent. Cuba exported more than 
4,000,000 tons to the United States, approximately 
850,000 tons of which (in terms of raw sugar) went 
to Europe after refining. Altogether, Europe was sup¬ 
plied with 1,700,000 tons toward her deficit of 2,300,000 
tons, most of the remainder coming from Java, Ap¬ 
proximately 3,000,000 tons of Cuban sugar remained 
in this country and, combined with the production of 
the United States and its possessions, supplied the 
record American consumption of nearly 5,500,000 tons 
(raw sugar). 

Another 4,000,000-ton crop from Cuba is predicted 
for 1928. Encouraging reports also come from Java 
and a greatly increased production in Europe is ex¬ 
pected. It is estimated, however, that various decreases 
elsewhere, in the United States in particular, will re¬ 
sult in a crop only 125,000 tons greater than last year, 
which must supply the world consumption of sugar, 
calculated as 860,000 tons more than in 1922 and 725,000 
tons larger than the total production. 
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An Untrodden Field in Lime 
Research 

An Introduction to the Work Which Must Be Done 
on the Relation of Lime to Us 
Limestone Source 

By Oliver Bowles 

Mineral Technologist, U. S. Bureuu of Mines 

W IDE research has been conducted in factory and 
laboratory to determine the physical and chemical 
properties of lime in their relation to utilization for 
various purposes. It is now generally recognized that 
limes differ greatly in their physical properties and 
chemical activities, such as plasticity, rate of slaking, or 
rate of settling as milk of lime; but it is not so generally 
known that these variations often bear no relation to 
the chemical composition of the original limestone. 
Limestones of identical composition may, under the 
same burning conditions, give limes that vary greatly 
in character. A definite relationship undoubtedly exists 
between the character of the lime and the physical prop¬ 
erties of the parent limestone, but little serious effort 
has yet been made to correlate them. 

The Pioneer Woman 

In attributing honor where honor is due it is a note¬ 
worthy fact that to a woman must be given credit for 
the only important practical work that has yet been 
accomplished in this line of investigation. Mi.s8 Mary E. 
Squire, president of the Allwood Lime Co., Manitowoc, 
Wis., .spent 4 years of investigational work, and finally 
identified and Lsolated a particular limestone bed from 
which is manufactured a lime that commands a price 
as high as |200 a ton, because it fulfills the most 
stringent requirements of lime for processes of extreme 
refinement. Possibly other work of a like nature has 
been done, but if so it has received little publicity. 

The importance of the problem has been brought to 
the attention of the Bureau of Mines from two other 
■sources, one a lime producer and one a consumer. A 
prominent lime manufacturer is sufficiently aroused 
to the significance of the relation between finished lime 
and the physical properties of limestone that he has ex¬ 
pressed a willingness to engage the services of a geo¬ 
logical chemist to make a detailed microscopic study of 
the various formations in his quarry, together with a 
study of the limes produced. A specialist employed by 
one of the largest consumers of lime in the United 
States has written to the Bureau of Mines requesting 
information on this same subject. Such faint glimmer¬ 
ings betoken the approaching dawn of an active inquiry. 

What are the controlling factors—the nature of the 
original organisms that provided the shells from which 
the stone was formed; the origin, whether chemically 
precipitated or fragmental; the degree of cementation 
or recrystallization; the grain size, grain shape or some 
other characteristic? 

The problem undoubtedly has a direct bearing on 
quarry processes and on lime utilization, fields in which 
the Bureau of Mines is enlarging its activities; but so 
much remains to be done that pioneer work of varying 
character could be profitably undertaken by several 
agencies. The field is open; who will supplement our 
present meager information? 

PubUshed by permtMlon of the Director of the Bureau of Mlnee. 


Refined Tar for Coating Cast- 
Iron Pipe and Fittings* 

Discussion of Properties of Tar and Methods of 
Application to Obtain Satisfactory Coatings 
of Foundry Products 

By S'. R. Church 

Tfchiilinl AiSvistT. Tlu- liair. tt iV, , .New York City 

T en years ago 1 first gave .some attention to the ques¬ 
tion whether or not there ought to be a specification 
for a refined tar product for coating cast-iron pipe and 
fittings. I found that at practically all the foundries 
crude coal tar was being used. The method of coating 
vai'ied somewhat, but was u.sually developed by expe¬ 
rience and not marked by close control. I came to the 
conclusion that the coating could probably be improved 
by; (1) Closer temerature' control of both castings and 
bath; (2) adoption of some method for testing the con¬ 
sistency of the coating from time to time and keeping it 
uniform; (3) specifications for the coating that would 
insure reasonably uniform consistency and freedom 
from excess water. It did not seem to me at that time 
that the last-named reciuiremenl was of greater impor¬ 
tance than the two others. 

The tars first used for coating pipe were horizontal 
gas-works coal tars. In the early days of gas making 
fireclay retorts were used and the first important change 
in the character of coal tar occurred when fireclay was 
replaced by silica retorts. With the latter, higher heats 
were employed and tar was produced of very high viscos¬ 
ity and high free carbon content. 

Water-Gas Tars Less Desirable 

The newer typc.s of tar—coke-oven, vertical-retort and 
water-gas—are thinner and of lower free carbon content 
than the horizontal gas-works tars. Undoubtedly the 
best coating is not obtained when very thin tar is used. 
Crude water-gas tar or crude vertical-retort tar makes a 
very poor coating, lacking body. To obtain a coating 
having the consistency and covering power of a medium 
gas-works coal tar, most of the tars now available must 
be modified by distillation, or reduced to the proper con¬ 
sistency. Either coal-tar or water-gas tar may be re¬ 
duced to any desired consistency, but it is doubtful 
whether water-gas tar should be used for pipe coating, 
as its resistance to chemical attack and its life under 
conditions of service have not been well established. 

What happens when a hot casting is dipped in tar? 
The object of the process is to obtain a thin but complete 
coating that will dry in a short time, adhere strongly to 
the pipe, be resistant to abrasion and finally protect the 
metal from corrosion. If crude tar is used, the heat is 
sufficient to drive off enough of the more volatile oils so 
that the remaining film or coating is pitch. If pitch is 
used to start with, either higher temperatures must be 
emplo.ved or a thicker coating will result. I do not be¬ 
lieve there is any merit in a thicker coating per se; on 
the other hand, a very thin tar may produce a coating so 
thin as to be non-protective and unduly brittle. I am 
inclined to the opinion that what is needed is a refined— 
distilled—tar with reasonable limits as to viscosity and 
free carbon. The viscosity limits should be specified at 
an elevated temperature, say 100 deg. C., approaching 
that of the bath. 

•Extract* from a paper read before the New England Water 
Works Association. 
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Evaporation by Compression 


Description of the Process Now in Operation in Several Important Industrial Plants 
in Europe, Where It Has Proved a Valuable Factor in Heat Economy—Also a 
Close Study of the Heat Consumption Usually Calculated in the Sugar Industry 


Ry J’KOF, Dr. Wilhelm Gensecke 

I’y Ihe I'oiirtrsv of Jo Fi.iuk MuelJcr, who wns assodah'd with Dr. UonsDcke in 
Uir oji' iatioii of tiic experlniPiital plant dfscribed. 


A GREAT DEAL has recently been written cnncern- 
ing the possibilities of upiilying steam compre.s- 
L sion in evaporation, .so the principles of the 
proceH.s are undoubtedly known in technicul circle.s. It 
is important to note that the purpose and function of 
the compressor are not to generate the heat required 
for the evaporation, but to raise a sutlicient quantity 
of heat to a higher temperature level; therefore, it is 
aptly called the “heat pump.” 

The operation of multiple-effect evaporators is an 
example, familiar to everyone, of how a quantity of heat 
introduced into the process can be re-utilized. 

A comparison of the thermal is'ononiy of multiple- 
effect evaporation and evaporation liy compression 
must be based on the assumption that the (mergy neces¬ 
sary for the evaporation by compression has to be gen¬ 
erated by steam power, every horsepower involving 
a definite steam consumption depending on the thermal 
efficiency of the power plant. On this basis the 
multiple arrangement i.s theoretically ihe better one. 
The exchange of a certain amount of heal in a surface 
apparatus presupposes (given a known coelliciont of 









Flo. 1—VARIOUS OPERATING ARRANGEMENTS OF 
VACUUM EI^ORATORS 


heat and a known heating surface) a certain drop of 
temperature, which theoretically is the same, regardless 
of the evaporation process u.sed. Assuming the selected 
apparatus to be “heat tight,” and ignoring any losses 
by radiation; assuming further that the required heat 
transfer demands a temperature drop of, say, 10 deg. 
C., it is not difficult to calculate what amount of 
evaporation 1 kg. of steam can produce. Only the total 
temperature drop available for the process need be 
known. This temperature drop is determined on the 
one hand by the temperature of the saturated steam 
of the boiler, and on the other hand by the tempera¬ 
ture of condensation, which in its turn is determined 
by the cooling water of the condenser connected with 
the last evaporator. If the boiler pressure is 16 atmos¬ 
pheres absolute and the temperature of the saturated 
steam at that pressure is 200 deg. C., the vacuum of the 
condenser 92..') per cent and the temperature of con¬ 
densation at thi.s vacuum 40 deg. C., the whole available 
temperature drop is 160 deg. C. and a sixteen-fold 
evaporation is obtained with 10 deg. C. temperature 
drop in each evaporator; that is to say, 16 kg. of water 
can be evaporated in the evaporation plant by means of 
1 kg. steam. The plant works with a sixteen-fold 
effect, and consequently has sixteen evaporator stages. 

The relation thus obtained is a good approximation. 
In a more accurate examination of this relationship, 
one must take into account the dependence of the heat 
content on the temperature. 

Operation of Compression Plant 

How does a compres.sion evaporation plant function 
under the same conditions? The heating surfaces of 
all sixteen .stages function at the same temperature. 
They may l)e imagined as being united in one large 
heating body. The temperature drop of 10 deg. C. 
is created by the heat pump, and the amount of energy 
required is then the same as that required for the 
running of the compressor. If the compressor and also 
the driving engine could be run without any losses, 
1 kg. of steam in the driving engine would transmit 
1 kg. of steam to the compressor, provided a tempera¬ 
ture drop of 10 deg. C. (the same as is available for 
the compressor) were available for the steam of the 
driving engine. Actually, however, the same drop is 
available for the driving engine as that which is avail¬ 
able for the multiple-effect evaporator—viz., 160 deg. 
C. Consequently, the result would be the same as with 
the multiple-effect evaporator—that is, a sixteen-fold 
evaporation. This relation also is an approximation, 
as the energy produced by the adiabatic expansion over 
a certain temperature drop is not exactly equal to the 
energy requirement of adiabatic compression at the 
same temperature drop. 

As is well known, saturated steam becomes wet when 
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expanded, and superheated when compressed. Conse- 
(fuently, the energy gained during expansion is some¬ 
what less than the energy required for compression, 
assuming the steam to be saturated at the beginning 
ill both cases. 

These are conditions which would govern systems 
operating without loss. Under actual conditions, it 
must be remembered that compressors suitable for 
evaporation operate with an efiicicncy of 6,'’) per cent, 
and the same is the case with the driving engine. 
By multiplying the efficiencies, a resulting efficiency of 
0.42 is obtained —that is to say, the compression evap¬ 
oration plant allows an efficiency of 42 per cent of that 
of a multiple-effect evaporator. The objection could be 
raised that in the case of compression evaporation, the 
heat value ol the compres.sor losses becomes available 
for the evaporation process. This, however, is incon¬ 
siderable in practice, as this work loss of the machine 
is covered by a thermal efficiency which in most cases 
is leas than 20 per cent. 

As far as is known, inultiplc-clToct evaporators with 
sixteen stages have never been constructed. However, 
seven or eight stages are sufficient to equalize com¬ 
pression evaporation with multiple-effect evaporators 
as far as thermal efficiency is concerned. At the same 
time it must be remembered that evaporation is 
assumed to be accomplished by a temperature drop of 
10 deg. C., and this brings us into fields of operation 
which seem perfectly feasible. It may be mentioned 
at this point that evaporators of six stages have often 
been constructed for the sugar industry. 

The number of stages in multiple-effect evaporation 
is limited by practical considerations. The first stages 
would have to be operated under heavy pressure. This 
would make the plant much more expensive and more 
difficult to operate. In practice, therefore, the number 
of stages seldom exceeds three. 

The considerations mentioned above hold true only 
for an evaporation process which is independent of 
other operations. 

Usual Operating Arrangements 

If one should limit oneself to the above considera¬ 
tions alone, he would arrive at an unfair conclusion, 
because in modern heat practice a new basis for cal¬ 
culation is created by the coupling of thermal processes. 
Such a coupling is usually made possible in one of the 
following ways: 


0 . Combination of energy-producing system and , 
evaporation process. The back pressure of the engine 
is used for heating the evaporation plant. 

b. Combination of evaporation process and heating 
process. The vapors of the last evaporating unit are 
used for boiling and heating purposes, etc. 

c. Simultaneous application of methods a and b. 
The boiler steam flows successively through the engine, 
the evaporator, and heating and boiling plant. 

The possibilities of these methods of operation are 
shown in Fig. 1. Plans 1 to 111 refer to independent 
evaporation processes; plan I shows the normal single- 
effect evaporator; II is an example of a multiple-effect 
evaporator; III is a compression evaporator with a 
steam-driven compressor. Plan IV shows a scheme for 
the utilization of exhau.st steam from the engine for 
evaporation purposes. Plan V .shows the utilization 
of the vapors for heating purposes. Plan VI illustrates 
the most perfect case of the utilization of heat, thermal 
coupling of engine, evaporator and heating plant. 

In comparing independent evaporation processes. 
Fig. 2 may be referred to, the calculations from which 
it is obtained being based on average operating condi¬ 
tions. The high steam consumption of the single- and 
multiple-effect systems is noticeable. If a comparison 
is to be made with the compre.ssion evaporator, it must 
be borne in mind that the quantity of steam needed 
for the compression evaporator is very nearly propor¬ 
tional to the temperature drop that the compres.sor has 
to overcome. The manner of calculating the quantity 
of steam necessary is shown in Table 1. The figures 
in the table obtain for a temperature rise in the com- . 
pressor of 19.6 deg. C. The steam consumption varies 
within rather wide limits according to the efficiency 
of compressor and driving turbine. 

Table I shows that the drop in temperature is of 
decisive importance when judging the economy of the 
heating process. This varies within very wide limits 
in the event that increased concentration causes a 
considerable rise in the boiling point. This point will 
be considered later. 


TABLlk 1—OF KNIOKOV AM) STICAM FOK 
fOMPKIXSlON KVAI’OHATOIP 

IdiTifor Hinallet 
1‘lnnt Plnn 

uf fitPfini turbinr, pur rent 

0 65 

0 45 

Fffiiflriiry of minprosHor, pur cunt 

Droji of liuut furliiMu. ciil pur ku. 

Stumii uuiiHUiMptinii tor 1 lip (if the lurlnnu workiim witlmut 

0 65 

0 60 

202 

202 

losH, kg pur lir 

3 13 

3 13 

Actim! conKuiiiplioii for lliji pur lir , kK purlir 

A 62 

6.95 

Heat rifiriK for- -2 0,tcul purke 

P\ 

Actual built conmitiiptioli for lliu tniUHniinxion of I kK htuiiin. 

30 5 

30 5 

cftl i)cr kft ... 

47 0 

50 8 

Steiinv friiimiiiiwiion jiur 1 lip -hr , kjc 

13 5 

12 5 

Studjii coiwiiinjitlon in fraiMniittinR !,000 kg of Atuum, kc 

356 

555 

* Ktuaiii unturh at 300 duff. utid 12 uUnonpliuruN ulinoluii 

' und uxiiBUnU at 


0 08 utinoHpherc. 

t Awjuniina p = 1 0 fttnutapherp ahmiiutu, / » 19 6 du»t C 


TAliLK 11 FVAPoUATrON WUKN UTIMZINCJ KXHAUHT HliAT 


HrH]uir«l uvaporutifin, kff 

lluquirud quantity of liuatiiiff at.uam, kg. 

Live ntoniii conHuiiiplion for buck prumuru I'liffinu, kg 

Hiiitflu 

ibfTuut 

1,000 

1,100 

l.lOO 

Double 

Kffput 

1,000 

575 

575 

Triple 

Effect 

1,000 

400 

460 

T,ivoHteiirn prufwuru, nfrnouphcrrn 

12 n 

12 0 

12 0 

rdvuflfuairi tumppraturu, deg. (’. 

300 

200 

300 

Buck premure, II till onpheres ... 

1 2 

1 2 

1 2 

Adiabatic tempurat tire drop, cu) per kg 

1 IQ 

no 

110 

Turbine ufficieiicv, i>er cent 

0 65 

0 65 

0.65 

Sfeani comiuinplion for 1 hp , kg. per hr. 

8 85 

8 65 

B 65 

•'-apacity with I.IOOkg liveflteani. hp, 

125 

65 

45 2 

Specific steam consuniption of the condeiinatinn 

turbine, kff. per hr. . , , 

4 82 

4 82 

4 62 

Hourly consumption for total capacity^ kg per hr. . 
Consequently, live steam oonsuinption fur the 

603 

313 

218 

evaporation plant, kg. porhr. 

Equivalent quanUty oflow-imsaure staun, kg. per hr. 

495 


162 

565 

206 
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Considering now the conditions of evaporation where 
the exhaust steam of the evaporator is used for heating 
purposes, one must start from the viewpoint that the 
steam necessary for heating purposes is independent 
of the construction of the evaporation and power plants. 
If ail the vapors of the evaporators can be used, an 
improvement of economy is inconceivable. No saving 
of heat can be obtained by compression evaporation. 
As an example of an installation where, by a double- 
thermal coupling, a perfect heat economy is attained, 
the manufacture of raw sugar may be mentioned, and 
it may be of interest to analyze such an installation 
in respect to heat economy, using as a basis figures 
obtained in practical operation. 

Heal Economy in the Sugar Industry 


Flo. 3— COMPAniaO.'S OF VACUUM AND 
COMPHE.S.SION EVAPOUATnUB 

If it is possible to operate with a small drop in 
temperature, evaporation by compression may be far 
superior in heat efficiency to the five-stage multiple- 
effect evaporator; on the other hand, a rise of 20 to 
30 deg. C. in the boiling point puts the efficiency on a 
parity with that obtained by double-effect evaporation. 

As mentioned above, the evaporator plant is often 
heated with the exhaust steam of the engine. Thus, 
a new basis on which to consider the heat economy 
is created, and the following question is thereby raised: 
How can the steam consumption for the generation of 
energy and the heat required for the evaporation be 
separated in this case? This can be ascertained by 
subtracting from the total steam consumption of the 
combined plant that amount of steam consumption cor¬ 
responding to the capacity of the condensing turbine. 
The remainder represents the steam consumption of the 
evaporator. An example is shown in Table 11. It must 
tie remembered in this case that the heat content of 
superheated live steam is not identical with that of 
saturated steam of low pre.ssure. If, in spite of this, the 
two quantities that constitute the total required steam 
are equalized, the heat equivalent of the generated 
energy as well as the loss of heat due to radiation are 
fully covered. The conclusion to be derived from this 
example is that for the given steam conditions the 
heat required for the evaporation is reduced to one-half 
of that required with a system operating independently, 
provided the number of stages are the same. Fig. 3 
shows the application of this deduction as a basis of 
comparison with compression evaporation. If, for in¬ 
stance, a temperature drop of 24 deg. C. is necessary, 
the compression evaporator equals the single-effect 
evaporator in efficiency, and furthermore it can be seen 
that even under more favorable conditions—i.e., the 
necessary temperature drop—favorable efficiency of 
compression evaporation can be maintained by arrang¬ 
ing two or three evaporators in a series. 



FHJ I—HEAT DISTRIBUTION IN PLANT FOR EVAPORATION 
OP BEET SUGAR SOLUTION 

A —Boiler. B —Dnglne. 1—Calorisatore for dtflunlon. C—ron- 
<lt<!nH6r. 2-&—Heatere for thin llauor. I-IV—Bvaporatorfl. a, &— 
Sf^condary evaporator*. O^Vrutmlnary evaporator. 


We may assume that the principles of the manufac¬ 
ture of raw sugar are known and therefore need men¬ 
tion only those points which are of importance to heat 
economy. 

The total heat consumption is divided into three 
.separate parts. The first part is required for the pro¬ 
duction of the thin sugar liquor as well as for the 
preparation of the same for evaporation. The second 
part is necessary for the evaporation of the thin liquor, 
in which operation large quantities of water must be 
evaporated and in which large quantities of heat are 
consequently necessary. The last part is essential 
to generate the mechanical energy in the engines neces¬ 
sary for the manufacturing process. 

For the production and preparation of the thin 
liquor, the beet shavings must first be leached. The 
juice must then be heated and brought to the satura¬ 
tion point, and finally to the boiling point, the same 
temperature that prevails in the evaporator. It is 
customary in the sugar industry to express the neces¬ 
sary quantity of heat in terms of the kilograms of 
steam necessary for 100 kg. of beets. The figures given 
in Table III have been established by practical experi¬ 
ence, and show the heat consumption for the entire 
operation. 


TABLE HI—STEAM CONSUMPTION FOR THE TOTAL PRE-HEATING 
FIGURED ON 100 KG. BEETS 


K«. 


Lcacbirig of the beeta. 5.8 

Pre-heatingof the raw beet juice. M.O 

Saturation of the thin liquor and heating up to boiling point. 11.2 


The evaporation process is divided into two stages: 
A primary evaporation whereby the greatest part of 
the water in the thin liquor is removed in multiple- 
effect evaporators, and a secondary step which is 
effected, with a greater temperature drop in a single¬ 
effect evaporator under vacuum. The quantity of water 
that must be evaporated in this case is not very large. 
However, the quantity of steam necessary for its evap¬ 
oration is considerable because, for practical reasons, 
single-effect evaporators must be chosen. 

The steam consumption for the generation of me¬ 
chanical energy can be calculated if the quantity of 
energy necessary is known. The latter is given as 
between 1.2 and 1.5 bp. per hour for 100 kg. of beet 
shavings. The generation of energy was formerly 
decentralized to quite an extent. Nowadays a fairly 
effective centralization is sought for and obtained by 
using electrical transfer of energy. To make a com¬ 
parative analysis, losses by radiation and leakage mast 
be considered. 

The various heat-absorbing plants are coupled to- 
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TABLIC IV’—srCiAU I'’\(TOin 
<iuant if^V of berth worked, kjt 
Hiiurly Ljuantity of beelR worktHJ, kg 
Sieam eonminiption 

I/ivehteuiii addition, ka, per lir 
KxImuMt HtcHin of the engine, kg. per hr 
I'xhHUMt hletim of the turbine, kg [ler In 


\T <iFKKTt:iN 


Total, kg per hr 

Sieiiiii nonMunipiion for total of 100 kg bei'i.s, 1 ^. 
Hereof' bi) For diffuHion, kg 

(hi Fiu nre-heuliiig, kg, 

(rl Foriioiling. kg 


1.500,000 

62.400 

12,000 
12.000 
11,000 

15,000 
5{> I 
5 H 
22 0 
II 


Total o + 6 + (, kg 


7 


('onditiunH for operating niarhinen 
I’ision engineH 
Sleuiii turbine 


Steimi I’resHure 
\boVe \t iiio>|itnTii 
Freshiire 

F.iil ranee I'aIkhisI 
6 0 ) 0 

12 0 10 


gether thKi-mally in a practical way. The mechanical 
energy ia thereby generated throughout in eiiEines 
u.sing back prea.sure, and the total exhaust steam is 
introduced into the evaporators. Hy this method the 
heat consumption necessai-y for the Eeneration of 
enerE.v is reduced to a very small quant ity. This (|Uan- 
tity represents the heat equivalent of the energy 
generated, so that, not taking into consideration the 
radiation lo.sses of the engines and the leakage lo.sses, 
the generation of energy is produced with an efficiency 
of lot) per cent. 

By coupling the evaporator and the dilfusion and 
wanning plants, an additional advantage is obtained— 
VIZ., that for the primary heating plant only that heat 
quantity need be considered which is lost in the eon- 
den,ser of the last evaporator. The heat distribution 
in a modern plant can he seen from Fig. 4, which show's 
that of the 56.9 kg. of steam which is necessary for 
100 kg. of beet shavings, only 2.7 kg. is absorbed for 
thi' generation of energy and only 5.2 kg. for the 
primary evaporator, in which the greatest exchange of 
heat takes place. Of the remainder, 13 kg. is used for 
the secondary evaporator and 28 kg. is necessary for 
diffusion and heating purposes. Radiation and leakage 
losses reijuire 8 kg. of steam. These figures were estab¬ 
lished in the operation of an Austrian sugar factory. 
Corresponding figures of a German factory, which are 
shown in Table IV, confirm the reliability and correct¬ 
ness of these figures. 

Considerations Affecting Steam Consumption 

When endeavoring to ascertain whether and to what 
extent a reduction of the steam consumption is possible 
and practicable, the following considerations must be 
a guide. The heat requirement for diffusion and pre¬ 
liminary heating, neglecting the theoretical possibility 
of utilizing the hot distillate from the evaporator, must 
be considered as unavoidable, as well as the heat neces¬ 
sary for covering the losses caused by radiation and 
leakage. If for technical reasons boiling under vacuum 
in a single effect system is resorted to, it is necessary 
to generate this additional heat quantity in the boiler, 
as the heat of the vapors is consumed in the condenser. 
It is true, however, that the heat necessary for pre¬ 
heater No. 2 could be covered by its heat of evaporation, 
so that the quantity of steam could be reduced from 
13 to 13 — 3.9 — 9.1 kg. Correspondingly, the exhaust 
heat of the vapors would naturally be increased from 
6.2 to 6.2 -I- 3.9 = 9.1 kg. 

The lower level of the obtainable steam consumption, 
taking into account the above assumptions, would be 
attained when this loss of the exhaust heat of 9.1 kg. 
is eliminated. The steam consumption for 100 kg. of 


beets would be 47.8 kg. The elimination of the heat 
loss of the condenser can be effected by two methods; 

а. Increase in the number of the preliminary boilers 
arranged in series. In practice, never more than two 
preliminary boilers have been used. 

б. Reduction of the steam consumption for the gen¬ 
eration of mechanical energy, which should be tried by 
centralization and application of higher pressures and 
temperatures, whereby a larger amount of steam is 
made available for the preliminary boilers. 

By the total elimination of the condenser losses of 
the ev.aporation plant, which is a practical possibility, 
the most favorable operation is obtained. A proposal 
to operate the evaporation plant with vapor compres¬ 
sion would be of no advantage when the generation 
of mechanical energy is hrought about by means of 
steam power. In case electrical energy can be gen¬ 
erated by means of wat(jr power, a reduction of the 
operating coats would be po.ssible only when the price 
of heat from electrical energy is less than that of coal, 
multiplied hy the efficiency of the boiler. However, 
there is ])i'ol)al)ly no locality where this is the case, 
even with very favorable rates for electi'icity. Even if 
siieh wei'e possible, the advantages would be only alight. 

Drying Beet Shavings 

If, tlierefoi-e, it is desired to give further consid¬ 
eration to the utilization of vapor compression, the pos¬ 
sibility of covering the unavoidable heat consumption 
of diffusion, preheating anil boiling hy heat sources 
which are independent of the manufacture of sugar 
must be investigated. Such a po.ssibility arises if a 
plant for the drying of the shavings is run in con¬ 
junction with the sugar factory. As such a drying plant 
is to be found in most modern factories, its possibilities 
are worthy of consideration. 

The value of the dried shavings is so great that 
devices for the drying of the shavings taken from the 
diffusion batteries have been quite generally installed, 
although the heat necessary for the drying is consid¬ 
erable, as the following figures show. 

Seven kilograms of dried shavings is obtained from 
100 kg. of beets. The solid and water contents are as 
follows; Dried shavings, 85 per cent of .solids, 15 per 
cent of water; pres.sed wet shavings, 12 per cent of 
solids, 88 per cent of water. The quantity of water 
to be evaporated from 7 kg. of shavings can be calcu¬ 
lated as follows; 7.0 kg. dried shavings contains 6.94 
kg. solids and 1.06 kg. water; 61.75 kg. wet shavings 
contains 5.94 kg. solids and 43.5 kg. water. The pro¬ 
duction of 7 kg. of dried shavings requires accordingly 
the evaporation of 43.6 — 1.1 = 42.4 kg. of water. 

The shavings are dried by means of a direct utiliza¬ 
tion of combustion gases, obtained by burning coal on 
a specially constructed grate. On the basis of tests 
which have been obtained in practice, we can figure on 
a coal consumption of 0.6 kg. coal for 1 kg. of dried 
shavings, so that for 7 kg. of dried shavings, corre¬ 
sponding to a quantity of 100 kg. of beets, a coal con¬ 
sumption of 4.2 kg. is necessary. Comparing this coal 
consumption with that necessary for the total manufac¬ 
ture of raw sugar, which, according to the normal 
conditions shown in Table IV is 7.5 kg., it follows that 
the consumption necessary for drying is 6.6 per cent of 
the total. 

The 42-kg. steam obtained by the drying of the shav¬ 
ings has the abnormally high evaporation figure of 10, 
which can be accounted for by the fact that the loss of 
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TABI.U V—UET'EHMINATIDN III l)i:w POINT 


Dill 


9 7 kg. ;nr 
0,5kff 1(2'< 
10 0 kg. 
i 0 S kg. H2< • 


Thcnri'licnl Hir cimnurnjitinn for the ootnbuMtion ol I kg >>f 
CombuBiion wnter + wafer euntentof the ftir iier I kg ni >•. 
KvfiiKiraMon of wafer jKT I kg. of coil! = 42 4-i 4 2' 
Total qmiiility nf Rteani per I kg.ufi'uftl, 10 ( 0 5 
Air BurpluH 

Air PoiiBiiniption r>er I kg coal 
Weight of coiiiliUNfioii gHHCK 
Weight of Hteuin 
Hteairi I'oriKtHiit. of I kg giui 
r)cw«)H)iiit. deg (' 


luri' Ilf the vapors and the combustion pases. 

The heat of condensation of the 42 kp. of steam pres¬ 
ent in the exhaust ga.ses is nioi'c than sufficient to 
■Huppiy the heat nece.ssary for the (iiffusion, prehcatinp 
of the juice, etc., if the two foilowinp assumptions are 


1 0 

1 2 

1 4 

1 6 

1.6 

9 7 

II 7 

1 i 6 

15 5 

17 5 

to 7 

12 7 

14 0 

10 5 

16 5 

18 5 

0 9H 

f) 64 

0 72 

U.6i5 

0 57 

66 

6> 

6! 

82 

80 5 

nail. 

on account 

of the 

low 

100 

deg. 

('. of the 

mix- 


considered; 

a. That the temperalurt^ at which tiie heat can be 
made available is high enough. 

b. That the required percenlage of steam can tie 
separated from the mixture of steam and gas. 

The dew-point of the mixture of steam and gas is 
important for the consideration of these two points, as 
is shown in Table V. The talile siiows that in practice 
a dew-point of 82 to 85 must lie figured, which means 
that at this U>mperature the coniiensiition of steam 
begins. The percentage of steam condensing is greater 
the lower the point at which the mixture of steam and 
gas is cooled. Further calculalions show that the heat 
of aiiout 7(1 per cent of the steam content can tie 
otilained liy condensing tlie same, if the temperature is 
lowered 15 deg. below the dew-point Itial is, down to 
about 70 (leg. C. This temperature, however, is suffi¬ 
cient for only a small part of the heat consumption of 
the sugar factory, and it is therefore necessary to raise 
the temperature by means of a heat pump. 


KfU'.ct of Drying on Hfat Kconomy 


The I'ollo'.ving cimsideralions show how the heat 
economy is influenced by (he utilization of the exhaust 
heat from the drying of the shavings and also by the 
necessary rise in temperature (lifferem-e. 

It is assumed that the mechanical energy necessary 
for raising the temperature must lie generated by 
means of steam power. A study of Fig. 5 shows that of 
the 42 kg. of steam contained in the exhaust gases, 
about It) kg. eaii be used in tlie sugar factory, which 
must be made available by cooling the mixture of steam 
and gas to from 7.5 to 77 deg. C. This corresponds to 



^ UtijfiT. • W—-Ib'Wfer engtuff. (' —(.'imdftisLM'. 1—Calorizator 

for diffusion I're-hi^JtterH for the MV—Evuporatorfi 

fi ^)_aecoud«ry tivapu1*ator8. Ik—Drier for sbuvingfl, A—Heat 
eiohancer. A—Drivlni: turblp Ifor heat pump, fi—Heal pump. 
/f—Heat transformer. ' ^ 



EVAl’OilATlO.N .SYSTEMS 

.1- litiilri /*—(\)ti(leii-4<'r r--Sha\iiigs tlnor /)—Hcjit fX- 
tlianuiT A Heat iran.'tforniei. F —Vapeu' roniprra.'^or fot ser- 
oJubiM < \.iporattii’ (j —Hra! pump. 7/—Vapoi compreHsor 1— 

('alui uatuF for difl’u.sion. 2-;i—Hcatrrs for lldn liciuor a. I>— 
.Sot oiulary rvapot ators. 

Tola! ('(iM.sinnption of rlrt-frii oniTpy-60 kw. 

a steam pres.sure of only 0.4 atmosphere absolute, 
which must he raised to a pre.ssure of 1.6 atmospheres 
absolute if the heating temperature is to he 108 deg. 

-that is, as high as the temperature of the vapors 
(itherwi.se used for heating purpo.ses. For this purpose, 
the driving turbine must produce an energy of 81.5 
cal. for 1 kg. of generated steam, at a compressor 
etfieieney of 65 per cent. If the turbine is driven with 
live steam (of l!i atmospheres absolute and 300 deg. C.t 
and gives up its exhaust steam to the exhaust steam 
distributor at a back pressure of 1.75 atmospheres 
ab.solute, eorre.sponding to a saturation temperature of 
115 deg. C., then at 55 per cent efficiency 55.2 cal. per 
kg. of live steam is transformed into mechanical 
energy, and accordingly 0.G77 kg. of vapor can be gen¬ 
erated tiy means of 1 kg. of steam. 

The operating conditions of the vapor compres.sor 
are shown in Fig. 5. It may he seen that a small part 
of (he exhaust tieat of the drying plant corresponding 
to 4 kg, of steam can be marie available without a 
preliminary rise of temperature. 

The final result of a program carried out according 
to Fig. 5 is a steam consumption of 53 kg. of steam 
per too kg. of beets, in contrast to the plan of Fig. 
4, this means a saving of steam of 3.9 kg.—that is, 
7 per cent. This saving seems to he very small, but is 
explained by the fact that in order to obtain the highest 
pos.sible capacity of the driving engine of the heat 
pump, no attention has been paid to the installation of 
the preliminary boiler of Fig. 4. When it is considered 
that even without the use of the exhaust heat of the 
drying plant a lower level of .steam consumption—viz., 
48—can be reached by increasing the number of the 
preliminary boilers arranged in series, the conclu.sion 
may be justified that, baaing the operation on steam 
economy alone, the use of the exhaust heat from the 
drying of the shavings produces no economical re.sult. 

More favorable results are obtained by providing the 
primary and .secondary evaporation systems with a 
vapor compressor. In this case a much larger part of 
the exhaust heat of the drying plant can be used and 
the boiler would have to generate only a part of the 
steam necessary for covering the losses. Such a work¬ 
ing plan is shown in Fig. 6, according to which 49 kg. 
of steam ’ besides 6.6 kw.-hr. per 100 kg. of beets is 
necessary. . If the electrical energy must be generated 
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by means of steam power in a condensing turbine, the 
entire steam consumption amounts to 49 kg., which is 
a.s great as when no vapor compression is I'l.sed. 

However, with hydro-electric energy, conditions may 
be entirely different, and the relation l>etween energy 
and coal consumption, which is based upon the efficiency 
of the power engine, is eliminated. In that case it is 
possible to reduce the operating costs by one-half or 
more of the costs required with steam operation 
exclusively. 

Fields of Application of Evaporation 
by Compression 

Summing up the conclusions derived from a consid¬ 
eration of the points outlined above, the prospects for 
a successful application of evaporation by compression 
do not appear especially favorable, if judged only from 
the viewpoint of heat economy. In practice, however, 
conditions are frequently not such as to make the evap¬ 
oration a secondary operation utilizing exhaust .steam. 
Often the problem arises how to operate the evaporation 
process independent of other operations in a most eco¬ 
nomical way. However, despite the fact that from a 
thermal standpoint nothing would hinder the multiple- 
effect evaporator from being operated in a manner as 
economically favorable ns the compj-ession evaporator, 
practical objections often arise against such an in- 
■stallation. 

One principal objection to multiple-effect installations 
IS the fact that the tempei-atures in the various .stages 
are different. This results in oliject ionatily high pres¬ 
sures in the first stages under certain conditions. Often 
multiple-effect evaporation cannot be used in any event, 
this being the ca.se if, in consideration of the properties 
of the final product and of the physical and chemical 
conditions of the liquid to be evaporated, a certain 
(vaporation temperature has to be chosen, which tem- 
licrature can be raised only within small limits. In 
such ca.ses the compression system has in many in¬ 
stances great advantage from the standpoint of heat 



l•'K;. 7—RELATION OF BOILING POINT TO CONCEN¬ 
TRATION OF (NHJft SO, ANII NaOH SOLUTIONS 


economy. As an example, the evaporation of milk, fruit 
juices and tanning materials may be chosen. In inor¬ 
ganic chemistry, there are also many such examples. 

The economy of compression evaporation can be 
questioned if we have to deal with a considerable rise 
of the boiling point. But even in such cases, larger 
installations can be favorably operated if we take into 
consideration that the rise in the boiling point is a 
function of the concentration. In order to explain this 
relation, let us turn to Fig. 7. A distinction must be 
made between the two principal cases. In the first, 
only the concentration must be raised by evaporating 
without a separation of the dissolved substance; in the 
other, the problem is to separate the dissolved substance 
in u solid form. In the latter case the boiling point 



i u out \.m 


rises to a maximum, at which iioint the .separation of 
the .salt begins and then remains constant. The curves, 
which represent the dependence of boiling point on con- 
ccnti'ation, always have a certain resemblance in char¬ 
acter, and there are universal laws which determine 
(his function. The figure shows the boiling conditions 
of caustic soda and ammonium sulphate solutions.. The 
first case involves a concentration of the solution and 
the .second a separation of salt. The curve shows that 
the rise in the boiling point, corresponding to the con¬ 
centration at the start, is usually low, and that a con¬ 
siderable percentage of water can be evaporated with 
only a small rise in the boiling point of 4 or 6 deg. 
The practical conclusion that must be drawn from this 
is that the evaporation process should be done in tWo 
separate stages; A preliminary concentration in which 
the greater part of the water is evaporated in the coip- 
pression evaporator under a slight rise of the boiling 
point, and a secondary evaporation with a greater tem¬ 
perature drop in a single- or multiple-effect evaporator 
heated in the usual manner. 

The conditions are especially favorable for the com¬ 
pression evaporator, when evaporation must be done 
at low temperatures and when, at the same time, steam 
must be supplied to a heating plant. It is not possible 
to use the exhaust heat of the evaporator directly, 
because the temperature would be too low. On the 
other hand, in the case of compression evaporation, tjie 
exhaust steam of the driving turbine can be fully 
utilized at any desirable pressffre—^that is, at any 
desirable temperature. A plan of operation is shown 
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TCItlilNI': 

in Fig. 8, where, in the tempi'nilure entropy diagram, 
the operation of the compreMaion and tlie driving engine 
ia ahown, and where the temperatuiea and relation of 
heal K'onomy ran aiao he aeen. 

An example of thia liaaie arrangement which has been 
put into aiiecea.afiil operatiAn in practice i.a .shown in 
Fig. 9. 

livAfoRATiNi; Fkiiit .Imct; 

A fruit juice of a very important foodstiiir industry 
must he concentrated to a .sixth pari of its original 
weight. The final product ia of ancli a thick consistency 
as to make it impossible to eva]iorali' the last ))ortion 
of water in a tube evaporator. For this pui'iiose a 
steam-jacketed bowl heated with a sulliciently great 
drop in temperature .seems to be lieller adapted. The 
evaporation temperature must, be alioni (it) deg. F. 

The evaporation is done as follows; The iirelirninary 
concentration of 1 ; li is done in the rom))ression evaji- 
oralor, then the final concentration of 1;2 in a bowl. 
Eighty per cent of the water is evaporated in the com¬ 
pression evaporator; 20 per cent in the secondary 
evaporator. Hoth evaporators are operated under the 
same vacuum. The exhaust steam of the driving tur¬ 
bine of the compressor is exhausted at a pressure of 
5 or 1(1 lb. gage and to a large extent serves to heat 

T.MO.KM iinsi i.'i's 111' \ Mii.a i;\ vri'in I i(i\ ei.w'i' 


CIlHU'I'lllrilfUHl I 'i 

Height lit till' lililitliirlrl, tiilii 7 t'l 

Vhcuuiii t'viipiiral III , mm 
Vacuiiiii lioiil mg fliiunlirr. mm 

Kutiiimted li*iii[MTiitnri'iii AHimrt-, ili'tt <' 6(1 i 

Mcaaureil ti'iiipnittiiii' of viiporN, ilcn (’ 5*^ 

TemjH'ruturi'of liciitiiiK Hteinii, l•^<tilllllt1•l|, i|rg (' 6'> t 

Teinpt'ratiir*' of heiitiim NtiMtm, tnrii'siiri il, ihv (' </> 

Durutiim of tlu- l•vllpoT^ltloll 6 hr , 2‘> tmn 

AveraRo ovnporHimii pur III , kg l,6HU 

V'oltKgo 74') 

IriUiQuity of our runt. HMip *^2 

I'liiorKy ciiutuniiilioii. Ivw 31 4 

Water oviiporKtimi for I k\\ -hr , kg 3 

Water evitporalioii for I hp-tir.kd 43 0 



FKt 10—INSTALl^ATTON OPEJIATING ON ARRANGEMENT 
SHOWN “ N FIG. 9 


the .secondary evaporator. The remainder serves to 
cover the loss hy radiation. 

The in.stallation shown in Fig. 9 evaporates alto¬ 
gether 1,000 -(- 250 ~ 1,250 kg. of water per hour. 
Formerly, when u.sing a single-effect evaporator, 1,500 
l:g. of steam per hour was necessary. The new opera- 
lion reduces the consumption to 440 kg. per hour, which 
means a saving of 70 per cent of the former steam 
consumption. Fig. 10 is a photograph of an installa¬ 
tion which operates according to the plan shown in Fig. 
!), hut which has a much larger evaporation capacity. 
Fig. 11 shows an installation in Switzerland for the 
vacuimi cvaiioration of milk. Thi.s plant is electrically 



I'lil 11 —SWI.SS INST.M.LATKIV FOK UYAI'ORATIiIN 
OF .MTI.K 


operated, on account of the comparatively high co.st of 
coal. Table VI shows results of operations over long 
periods. The specific figures on the evaporation capac¬ 
ities are therefore correct for normal operations. 

Fig. 12 shows another electrical installation for evap¬ 
orating milk. The electric motor was eventually re¬ 
placed by a steam turbine, the exhaust steam of which 
is used principally for preheating purposes, so that in 
this case the operation by means of steam proved to 
be much superior to the electrically operated plant. 

RRsumR 

The field of operation for the compression evaporator 
ia limited. Compression evaporation may possess very 
considerable advantages if operated in its proper field. 
Examples on conditions which justify its use are: 

Where the evaporation has to be done at a certain 
temperature because of the properties of the liquid, 
which means that it has to be done in a single-effect 
evaporator. 

Where the direct use of the vapors of the evaporator 
is not possible on account of special conditions men¬ 
tioned above—the temperature is too low, or because 
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the vapors carry over volatile acids and tliercfore it 
would not be possible to use them. 

The characteristic of the compression evaporator 
which should be emphasized in connection with the use 
of exhaust steam is that the temi>e,rature at which the 
exhaust steam is used can be made entirely independevt 
of the temperature of evaporation in the evaporator. 

Economy of the Compression 
The capacity of the evaporator in respect to the 
evaporation of water depends primarily upon the extent 
of heatintt surface, the viscosity of the liquid to he 
evaporated, and the construction of the evaporator, 
especially with regard to good circulation. 

On the other hand, in the case of vapor compression, 
the efficiencies of the compressors must be considered, 
and this, as previously mentioned, has a great bearing 
on the heat economy. Three special types of compres- 
sor.s have to be considered. 
a. Piston compressor (including rotary blowers). 
h. Turbo-compressors with steam-driven turbine 
(the electrical drive not to be considered), 
c. Injector-compressors. 

As a rule, the turbo-comprcs.sor is considered the 
most advantageous for the compression of vapors. This 
view is true in many ca.se.s, but not in all. The turbo¬ 
compressor allows a slight rise of temperature with 
good efficiencies of 60 to 66 per cent. As the rise in 
heat is effected by arranging separate stages in series, 
the efficiency can be kept at the same level independent 
of conditions of compression. There is no limit to the 
increase of the transmitted vapors as far as practical 
considerations go, especially when considering the pos¬ 
sibility of arranging several units in parallel. On the 
other hand, the capacity of the compressor is limited. 
In case of small quantities of vapors, the turbo-com¬ 
pressor can either not be operated at all, or only at a 
high cost and low efficiency. 



FKl, IZ—ELECTHICALLY OPERATED INSTALLATION FOR 
EVAPORATION OF MILK 



KIC. i:!- THEUMODYN.V.MIC EPPrClKNCy OF 
INJECTOU-OO.MI'HKSSon 


The pi.ston compressor can be built for very small 
quantities as well as for larger quantities of vapor. 
The dimensions of the piston compressor would be too 
great in practice for very large quantities of vapor. In 
that ca.se the engine would also be too expensive in 
comparison to tbe turbo-comprcs.sor. If it is desired to 
evaporate under small temperature drops (and that is 
generally tbe ca.se) tben the efficiency of the piston com¬ 
pressor is low because the mechanical friction is great, 
compared to its usefulness. 

The injector-compressor is of .some importance. This 
from a thermodynamic viewpoint represents a simpli¬ 
fication of the energy transfer of the turlxi-compressor 
with .steam-driven turbine. The transfer of energy of 
the turbine is characterized by the following phases: 
Potential energy, kinetic, mechanical, kinetic, potential. 
With the injector-compressor, the third stage men¬ 
tioned above is eliminated and the kinetic energy is 
transformed directly into energy of velocity, and the 
latter, after iK'ing mixed with the vapors, is imme¬ 
diately changed back into kinetic energy. The evapora¬ 
tion, in the case of the injectoi'-compressor, is in no 
way limited. It would be of interest to compare the 
three possible methods of compression in respect to 
their suitability for compression evaporation. This can 
best be done by considering the function which, bearing 
in mind tbe above question, must be chosen as the rela¬ 
tion between capacity and that difference of saturation 
temperatures depending on the difference in pressure. 
The characteristics and efficiencies of turbo- and recip¬ 
rocating compressors are known. This is not .so true 
in the case of the injector-compressor, concerning 
which accurate and complete figures are not known or 
have not been published. This can be understood when 
it is remembered that correct dimensioning of the 
injector-compressor is of much greater importance 
than technical experience and practice. A consideration 
of the injector-compressor at this point, therefore, is 
made possiVile only by the fact that the transfer of 
energy has been thoroughly studied in previous theo¬ 
retical and experimental investigations. It is impos¬ 
sible to say at this time whether the maximum 
conditions which have been determined can be consid¬ 
ered as final, as the experiments have not been fully 
completed. , 

Fig. 13 shows the characteristics and efficiencies 
which were obtained when the dimensions of the mix¬ 
ture and compression apparatus were systematically 
changed; as abscissa, that quantity of steam was 
chosen which is transmitted by 1 kg. live steam; as 
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ordinate, the temperature rise (always fiased on satura¬ 
tion)—i.e., the thermodynamic cfficiomy. Character- 
iatic of all curves is the fact that witli iiicreasini; 
temperature the transmittiriR coefficient i-eniains con¬ 
stant until a maximum is reached, and tiial then there 
is a sharp break in the curve and tin- delivei’v coeffi¬ 
cient approximately decreases linearly wilti rising tem¬ 
perature. The efficiency reaches a rna.xiniurn of almut 
32 per cent. 

Comparing the characteristics of tlie ditleieiit forms 
of compression, in Fig. 14, it is observed that, in tlie 
case of the turbo-compre.ssor. there is an apprecialde 
increa.se of the quantity of steam transmitted when the 
ri.se in temperature may be smaller than under normal 
conditions of operation. If, with increasing concentra¬ 
tion the heat transfer, and therefore tlie evaporation, 
becomes smaller, a partial compensating effw-t takes 
place until the maximum of the increase in temperature 
is reached. Then, however," furlhei- den-ease of the 
evaporation efficiency brings us into a held where the 
compressor “pumps” and the oper.'ition js more or less 
at a standstill. The pumping can l)e avoided hy lead¬ 
ing back a part of the vapor from the pressure side 
to the suction side, but this ctin he done only at a 
sacrifice of the efficiency. Attemiits to avoid pumping 


C.hf.'iri'Jftf!I Ittti' 



II—(’HAH,\(’TI’:KlSTirs Oi’ iHI'KKKKNT 
I'oU-Ms o\' roMriiicssioN’ 

by changing the number of stages of the compression 
complicates the operation. If the evaporator is so 
dimensioned that pumping does not occur, the turlm- 
compressor has various characteristics favorable to its 
practical operation. 

The piston compressor is characterised by an ap¬ 
proximately constant transmission of steam at variable 
temperatures. The slight decrease in transmission at 
increasing temperatures is explained by the fact that 
with increased coinpressio'c the volumetric efficiency 
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('ccicacc-'. The approximule constant of the steam 
fransmussion will last as long as the required capacity 
of the driving engine. 

The injector-compressor shows a constant on the 
quantity of .steam Iran.smitted up to a certain rise in 
temperature; with a slightly increased temperature, the 
(juantity of steam transmitted decreases. On consider¬ 
ing the efficiencies, it may be seen that the injector- 
conijiressor under normal conditions of operation does 
not show up much more unfavorably than the turbo- 
compressor. For this reason the injector-compressor 
must be considered especially in the case of plants of 
smaller capacities in which a turbo-compressor cannot 
be used. 

An injector-compresfior cannot be used when the ex¬ 
haust heat of the evaporator must be used at a tem¬ 
perature w'hich is higher than the required temperature 
of evaporation and which is also higher than the tem¬ 
perature of the heating system. In that case a 
turbo-compre.ssor with steam-driven turbine must be 
considered. Vacuum evaporating plants with injector 
compressor have been installed in many cases. Fig. Tl 
shows such a plant which evaporates 1,300 to 1,600 kg. 
of water per hour. , 

Conclusion 

The above discijsjion touches on the principal points 
which are of importance for the consideration of an 
economical application of compression evaporation. It 
has been shown: 

1. That often general conditions of heat economy 
exi.sting in a plant are of greater importance for the 
choice of a system of evaporation than the economy of 
the evaporating system itself. 

2,. That for compression evaporation cases where the 
evaporation must take place at a certain temperature 
should be .specially considered. 

3. That for the compression of vapors, a choice must 
usually be made between a tilrbo-compressor and 
injector-compressor, and that pikton compressors are of 
smaller importance^ 
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Aims and Purposes of the 
American Institute of Chemistry 

l!iSlflblishin6nt of Profossionul jind Kconotriic Coin- 
munity of InteroBt, Followed by Professional 
Recognition and Acknowledged Standing 

By F, U. Crane 

N*-w;irl< Terlinica! Sclmol, N. w ni, ,i 

HE existence, no less than the prosperity, of the 
British Institute of Chemistry has stood for years 
as a challenge to American chemists, A similar society 
has been talked of, reported on — and the reiiorts 
I>igeor.holed. The New Jersey Chemical Society has 
Iceen urged to try it as a state matter, hut some of the 
most interested people have treen widely scattered, and 
many were sure that only a national society with state 
chapters could live. There was a strong undercurrent 
of belief that chemists themselves were not quite com¬ 
petent to say who was a chemist--indeed, the unchal¬ 
lenged claim was made that no one knew what a 
chemist was. 

And now, without in the least deciding ichat they are, 
some chemists are very certain that they are through 
with being the one learned profession in the land with 
no economic organization. They are fed up with “hang¬ 
ing separately”; it can be no W'orse and surely will he 
more companionable to “hang together.” The chemists 
made temporary organization permanent nn Feb. 5, 1923, 
and the American Institute of Chemistry i.s offering 
membership to all who consider themselves chemists. 

Should it be supported? There are good reasons 
why it should, the main one, the main reason tor its 
e.\i.stence, being that it is, fir.st and foremost, an eco¬ 
nomic organization. 

What the Institute Offers ^ 

It takes a wholly unoccupied field in American chem¬ 
istry, offering neither opposition to nor competition 
with any existing chemical society. It just says: “Are 
you a chemist? You are welcome to our fellow'ship; 
you will find other chemists and you can classify your¬ 
selves; we are united for our common good.” That 
is something new in American chemistry; no other 
group has put being a chemist first. The Institute does 
this becau.se the establishment and recognition of fellow¬ 
ship, of professional and economic community of inter¬ 
est, is its main purpose. 

The next step, which must follow, is professional rec¬ 
ognition and acknowledged standing. No other group, 
asking years of study and practice to attain proficiency 
and upon whose opinions life or property may depend, 
has ever rested so long without taking proper means 
to safeguard its members in the practice of their pro- 
te.ssion. 

In some states a chemist may not get one hair legally 
abbreviated except at the hands of a licensed practi¬ 
tioner; in many his dead and empty arteries may not 
receive their due portion of the formaldehyde he, when 
living, may have made, except as it is administered by 
a state-licensed operator. In nearly all, perhaps by this 
time in all, states his accounts, whether he be alive or 
dead, will go smoothly before courts and tax collectors 
only if they are presented by a certified public account¬ 
ant— that is, by a state-licensed bookkeeper. Meanwhile 
the chemists, “in dispersed phase,” take what is hRpded 
them and are ip ec.ooomic opmpBtition with anyone who 


chooses to pass out cards printed “chemist" or who may 
have assumed a Doctorate on; no firmer grounds than a 
marked foreign accent. “William’s college degrees,” so 
lilierally bestowed in the early days of the Chemists' 

( luh, when the dusky William “doctored” everybody, 
might stand today, to the man in the street, as well as 
any. How can anyone say whence they came when the 
holder bioweth as he listeth? 

To Establish Chemistry as a Profession 

Slowly, perhaps, but surely, the American Institute of 
t'liemistry is going to put the practice of chemistry as 
a profe.ssion on as certain a foundation as any other, 
making that foundation broad enough to hold every 
honest practitioner. This is not a new duty; it is a 
neglected one. The profession which lacks the gumption 
to recognize itself deserves ob.scurity. 

Now that chemistry has ceased to lx‘ a war baby, it 
again sells in a buyer’s rharket. “The way to make 
money is to get hold of a creative enthusiast and keep 
him on wages” is a recipe for riches only as long as 
that kept fellow spends neither some of his lime nor a 
little of tho.se wages in finding out what his creation is 
really worth. Many chemists today arc on as economi¬ 
cally false and unsound a ha.sis as the average farmer, 
and .since there aren’t enough of them (and their wives) 
to elect a chemists’ bloc, it i.s unlikely that there will l>e 
any Chemists’ Chemical Banks, with easy loans, set up 
for their supposed benefit. Supply and demand rule 
mobs but serve armies; an organized profession can:‘ 
foresee demands and prepare to fill them, and can loMti 
deficits and surpluses and interchange them far better 
than individuals. Sellers of ideas and services too oftttfis: 
get what is left after all else are well paid simply be¬ 
cause they know of no better market than the one at 
hand. The American Institute of Chemistry proposes 
to study impartially the markets for substances, serv¬ 
ices and ideas, putting each tub on its own bottom and 
then seeing that it has a fair chance to stand. It will 
succeed in this, because as an economic fellowship of 
recognized ability it will enter a .seller’s market with 
offerings worth their price becau.se guaranted as to 
quantity and quality. 

Manufacture of Cane Sugar 

Although the value of cane sugar has depreciated 
considerably, an increase in the quantity produced in 
the United States during 1921 is recorded in the reports 
of the Bureau of the Census. The total value of 
products for 1921 amounted to $23,153,000, as compared 
with $57,741,000 in 1919, representing a decrease of 
59.9 per cent over a 2-year period. In compiling these 
stati.stics refineries making refined sugar from imported 
or domestic raw sugar have not l>een included, but 
only those manufacturing sugar, sirup and molasses 
directly from the cane. 

The decrease in value of cane sugar has resulted in 
a decrease in the number of persons employed. Many 
of the smaller factories in operation in 1919 were re¬ 
ported in 1921 as idle or out of business. The decrease 
in number of those employed, therefore, cannot be at¬ 
tributed ’ entirely to the fact that the manufacture of 
cane sugar is a seasonal industry, for in December, 
the month of maximum employment, there were 14,034 
wage Mrners and in February and March, the period 
of minimum employment, approximately 1,866 — the 
minimum. re^esenting .lS.S per cent of the maximum. 
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Goods in Bankruptcy 

Return of Merchandise Stored Not a I’reference 
in Favor of Creditor 

Some interesting propoHitions are involved in the 
bankruptcy case of Roacnbloom Letither Co. on petition 
of the Consolidated Rubber Co. The ease came up on 
a petition to review an order of the referee denying the 
Rubber company the right to reclaim certain rubber 
products in the hands of the Iru.stee in bankruptcy 
which were in the phy.sicul pRs.se,ssion of the bankrupt 
at the time of the fding of the involuntary petition. 
280 Federal 139. 

No Absolute Salk Involved 

The bankrupt was engaged in bti.sine.s.s in Michigan 
and apparently had contract for the sale of the Rubber 
companyks products in the state. The Rubber company 
is an Ohio corporation and was not authorized to do 
business in Michigan. The bankrupt was to sell the 
Ohio corporation’s products in Michigan at a price fixed 
by the latter, collect the money and remit the price less 
his compensation, which w'as fixed as a conimi.ssion of 
12i per cent. The.se provisions were strictly carried 
out, and the court found that the facts did not con¬ 
stitute an absolute, .sale to the bankrupt. 

The referee held that the transactions lietween the 
parties was a conditional sale to the bankrupt, for resale 
by him, and therefore void as regards the reservation, 
because not filed for public recoial as recpiired by 
Michigan law; and he further held that it such agree¬ 
ment would thereby create an agency in the bankrupt 
to sell such property for the Consolidated Rubber Co., 
the latter would be barred from recovery by reason of 
its failure to obtain a license to do business in Michigan 
as required by statute of that state, invalidating the 
contracts of foreign corporation violating such statute 
in this respect. 


title remaining in the Rubber company until resale by 
the bankrupt, or an arrangement of pure agency. 

This settlement did not effect a voidable preference 
in favor of a creditor. The court says on the point: 
"The contract under which the goods were delivered 
to the bankrupt having been made prior to the .statutory 
4 months’ period before bankruptcy, for a present con¬ 
sideration, and the rights of the parties with respect 
thereto bring valid and enforceable as between them, the 
surrender of possession of this property was merely 
a delivery thereof to its owner, to which the latter was 
entitled, and was not a transfer by the bankrupt of his 
property to one of his creditors and hence such transfer 
did not constitute a preference.” 25 Sup. Ct. 306. 

Failure to Obtain License Does Not Prevent 
Recovery of Property 

Again, the court said the referee was in error in 
holding that, if the relation between the parties should 
be treated as that of principal and agent, and not of 
vendor and vendee, the Rubber company would be 
deprived of the right to recover by its failure, as a 
foreign corixiration, to comply wilh the statute of 
Michigan requiring such corporation to obtain a license 
to do business in the state and making void all contracts 
entered into by any such corporation in default. It is 
the .settled rule of the Michigan Supreme Court, by 
which the federal court in that di.strict is bound, that 
a foreign corporation which has not obtained the neces¬ 
sary license to do business in Michigan docs not thereby 
lose the right to protect and recover its property from 
lo.ss or in,iury, where such right does not depend upon 
a contract made in violation of this statute, but arises 
irrespective and regardless of any contractual rights, 
and that under such circumstances it does not forfeit 
such properly but may recover pos.session thereof, if 
othejju'ise entitled to it, in a proper tort action, such as 
replevin. 

There being no fraud shown or claimed in making of 
either the original agreement or subsequent .settlement, 
the court said the order of the referee must be set 
aside. 

Perkins Glue Patent Not Infringed 

Application of Second Step of I’nxu'ss to Natural Rase 
Permis.sible I'lider the Law 


(loons IN tluESTioN Only Stored for 
Ruhber (Vmpany 

Now further facts di.sclo.sed showed that within 4 
months iirior to bankruptcy the bankrupt ceased soiling 
the Rubber company’s jiroduct and il was agreed be¬ 
tween them that the goods which then remained with 
the bankrupt should be stored on th(‘ premises for 
the Rubtier company. 'I’liese were the goods involved in 
this suit. 

The U. .S. District Court held that the effect of this 
settlement was to release both the Rubber company and 
the bankrupt from their respt'ctive obligations under 
their earlier agreement, and to restore Ihem to the 
positions occupied by them before its making. After 
this settlement the court held the title to this mer¬ 
chandise was vested in the Rubber company, if not be¬ 
fore. This di3po.sed of the question under the original 
contract between the parties as to whether the agree¬ 
ment was one of absolute .sale with an attempted reten¬ 
tion of title, operating as a chattel mortgage lien, in 
the Rubber company, a contr" ‘t of conditional sale, with 


Further litigation, with a most recent decision, over 
the Perkins reissue patent No. 13,436 (original No. 
1,020,655) comes from the United States Circuit Court 
of Appeals, Second Circuit. Suit w’a.s begun in the 
District Court by the Perkins Glue Co. against the 
Standard Furniture, Co., of Herkimer, N. Y., and there 
resulted in a decree for (he plaintiff. This decree has 
now been reversed on appeal, and the cause remanded 
wilh directions to dismiss. 

In the ca.se at bar the court points out the results 
reached on this patent in the Circuit Court of Appeals 
in the case of Solva, etc., Co., vs. Perkins, etc., Co., 
251 Fed. Rep. 64.' These results were that the process 
disclosed by Perkins consisted of two parts or steps, 
and that each of the steps considered by itself was old, 
but the product was new and patentable. Without 
agreement or disagreement with this result the court 
here accepted it for purposes of present decision. 

After the decision in the Solva case the mandated 
court ruled that only these claims remained valid 

’Soe also Chem. d Met,, vol. 28, p. 124, Jan. 17, 1923, 
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"which included the two steps [of the process 1 and only 
when their use results in Perkins glue, together with 
such additional claims as count on such glue as - prod 
uct of the two steps and no others.” Subsequently to 
this Perkins disclaimed infer alia from claims 1,1 and 
38 of the reissue patent "any process of making glue 
excepting where the starch or starchy product of carbo¬ 
hydrate subjected to the process is degenerated to the 
extent described in” the reis.sue. 280 Federal 720. 

In the present case it was claimed that defendant, 
procured starch so degenerated as to be in a condition 
equivalent to starch treated by Perkins’ first process, 
and then gave to that substance Perkins’ .second proces.s 
and so obtained Perkins’ product. 

Natural Product Has Properties of 
I jEGF.NERATFJ) Starc:h 

Perkin.s’ expert witness defined degeneration as “a 
certain proportioning of resulting visco.sity. cohesive- 
ness and adhesiveness.” But defendant’s evidence 
showed that the starchy sub.stance or carbohydrates, 
called vi.scamite, which it u.sed as a base for its alleged 
infringing glue, is a natural product, and that it re¬ 
ceived no chemical treatment whatever. The court said 
the fact was that the earth had been found to produce 
a starch which plaintiff admitted is the exact equivalent 
of what Perkins made by his first proce.ss. 

This product of nature cannot per sc be covered by 
any patent, and it certainly is not the result of any 
process devised by Perkins, .says the court. Therefore, 
accepting the decision in the S(ilva case referred to 
above as interpreted and apparently acquiesced in by 
plaintiff, there could be no infringement, because the 
defendant is not using a glue which is the result of both 
steps of Perkins’ patent. 

But going further than this and examining the proc¬ 
ess used by defendant in making its glue, the cjj^urt 
found that “.starting with the natural starch base, a 
mixture is made ultimately containing about two and 
one-third parts of water to one part of starch base by 
weight and about 3 per cent of caustic soda liased on 
the weight of the .starch.” 

The court found that some accident of nature or the 
skill of agriculturists has produced and put on the mar¬ 
ket a cassava starch of that degree of viscosity, etc., 
which Perkins achieved by his degenerative process. 

Applying Second Step of Proci-xs.s to Natural 
Base Does Not Infringe 

With such starch the defendant by using methods as 
old as the Belgian patent to Gerard of .June, 1874, ha ■ 
produced a substance which plaintiff says is Perkins 
glue. Perhaps it is in result, says the court, but it can¬ 
not be the .same thing in a patentable sense because 
nature has supplied the base and Gerard the process. 
The only reason that ju.stifiod prior courts holding Per¬ 
kins’ product patentably new was by finding it the 
peculiar result of a combination of two processes 
severally old. There was no .such foundation for a find¬ 
ing in this case. Nature or the farmer (so to speak' 
has superseded the first half of Perkins method, and 
the .second half was not new; the product of a natural 
base treated by an old process cannot he an infringe¬ 
ment under any view of the law. 

“Plaintiff has defined it.s product as a ‘new vegetable 
glue as good as animal glue for veneering.’ We think 
that this definition is not advanced by embodying it 
in a laudatory phrase descriptive of intended result. 

"We may agree that Perkins disclosed a ‘new 


vegetable glue’—i.e., a manufactured product. There- 
are some manufactured products so broadly new that 
the same thing, however produced, may be within the 
invention’s broad range of equivalents. This is a ques¬ 
tion of fact, but on the prior art and the evidence 
herein as to modern cassava starch, Perkins vegetable 
glue is not such a product. We think, therefore, that 
the lower court fell into error in sub.stantially paying 
no attention to the nature of defendant’s starch base, 
and it is directed that the decree be reversed . . - 

with directions to dismiss the bill ... on the 
ground of non-infringement. 


The Siilpliiir liulustry of file World 

For some years Italy has been the greatest exporter 
of sulphur. During the past 3 years, however, the- 
United States has become ,fhe chief source of supply, 
owing to the exceptionally low cost of production. 
.Japan now ranks third in importance as an exporter of 
this commodity. Although free or native sulphur is 
devoted to many different uses, it has been estimated 
that more than half the consum|)tion is in the manufac¬ 
ture of sulphuric acid. Large quantities are also used 
in the sulphite process of dige.sting wood pulp for paper 
manufacture, as a fungicide for grape vines and hops 
and as a fertilizer, insecticide, fumigant and sheep 
dip. Moreover, the vulcanization of rubber, the manu¬ 
facture of matches, explosives, dyes and (-ements, as welt 
as photography and medicine, all draw heavily upon 
the sulphur supply. 

During the war .Japan, which next to the United 
States and Italy is the chief producer and exporter of 
sulphur, greatly increased its output. A record of 
110,000 tons was reached in 1917, as compared with 
an average of 49,000 tons in previous years. Practically 
all the sulphur produced in .lapun was exported previous 
to 11)17, as there is normally very little demand for 
it in the home market. Sin(-.(- the war, however, both 
production and exports have decreased in large measure. 

or the total .lapanese sulphur exports, 4,7 per cent 
went to the United States, the largest consumer, prior 
to the war. For the moat part, the.se shipments were 
used in the paper-making industry of the Northwest. 
The difference in freight charges in shiiimePts across 
the Pacific, in comparison with those from Louisiana 
and Texas, is the cause of the large amount still im¬ 
ported from .Japan, The opening of the Panama Canal, 
however, has made the Gulf ports easily accessible to 
the Pacific Coast and in future the American producing 
regions can doubtless satisfy the home market. Austra¬ 
lia had also relied upon .Japan previous to the war for 
sulphur supplies, as she imported 3.7 per cent of the total 
.Japanese output. However, in 1920, the last year for 
which figures are available, .Japan exported the larger 
part of her reduced output to India, replacing almost 
entirely the Sicilian product. 

Ameri(-an .sulphur has recently been exported in large 
quantities. Previous to 1917, an average of 60,000 tons 
was shipped annually to foreign markets. Of this 
amount, 88 per cent went to three countries alone— 
4.7 per cent to France, 31 per cent to Canada and 12 
per cent to Germany. In the first 9 months of 1922, 
statistics show that sulphur exports from the United 
States amounted to more than 400,000 tons and although 
each country imported a smaller quantity than previ¬ 
ously, the export market has expanded so that these 
three countries used only 65 per cent of the total amount. 
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Byproduclx Oven Ileal Balance 

D. S, Chamberlain and E. W. Me- 
Govern, of Beihlehem, I’a., published 
in (luH Ai/e-I^froid for Feb. 17, 11121!. a 
complete heat balance for a battery of 
byproduct coke ovens which ^nves a 
good cheek on current figures for Ihe 
heat loss of endothermic reactions in 
the change of coal to coke. 

The data used in this heat balance 
were obtained from a battery of Koji- 
pcrs ovens, which are in this case unniue 
in that they have lOfi ovens per battery. 
As this is the largest number of oven-, 
per battery known to us, this operation 
is conspicuous in that the control is so 
perfect and the results so uniform. 
The results uhtamed from the follow¬ 
ing data indicate the rapid develnjuncnt 
in the construction of regenerative 1>\- 
product coke ovens. 
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lm|turtant Articles 
III Current Lileralure 

Ilian nffy industrial, technical 
(II s( |l•lltl^l^ pt-rUxlital** and trade 
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transverse strength when mixed with 
an equal amount of flint, time required 
to oxidize carbonaceous content at 750 
deg. C., burning behavior, porosity and 
volume changes from Orton Seger cone 
01 to cone 12 and coloring effect in a 
standard body. 

The American clay.s were found to 
be much cleaner than the English clays 
and contained less coarse mineral mat¬ 
ter and dirt which would be removed in 
lawning the body after blunging. The 
Kentucky clays were almost free from 
such material, and the Tenne.ssee clays 
contained only a small amount, while 
the English clays W’ere less desirable in 
this respect. 

No great differences were noted in 
water of plasticity, the range of vari¬ 
ation falling within a few per cent. 
The Dorset clay exhibited the highest 
shrinkage. All the clays studied 
w'arped in drying, but none of them de¬ 
veloped cracks. 

The transverse .strength of equal mix¬ 
tures of the clays with commercial pot¬ 
ters flint was determined to give a 
better indii'ation of the comparative 
bonding power of the clays in a body 
than would be indicated by the modulus 
of rupture of the clay alone. The aver¬ 
age modulus of rupture of the Tennes¬ 
see clays tested was HG6 Ib. per square 
inch, the Kentucky clays averaged 282 
lb. per square inch, the clays from Dor¬ 
set, England, 40b lb. per square inch, 
the Devonshire clays 44.1 lb. per square 
inch, and English clays, whose exact 
.source was not known, 419 lb. per 
square inch. In general the English 
clays were stronger than the domestic, 
but two of the American clays compared 
favorably with the average English 
clay. 

From the re.sults obtained the rate 
of flow of slips from the efflux vis¬ 
cosimeter did not appear to he a valu¬ 
able criterion of the inherent plastic 
qualities for use in comparing ball clays. 

Strength and Burning Behavior 

The cohesive strengths of the plastic 
clays were determined at different 
water contents and are shown graph¬ 
ically. These results showed no dis¬ 
tinctions w’hich compared with the value 
of the clays for jiggering, as judged by 
practical potters. 

Some of the English clays are very 
high in carbonaceous matter, 11 hours 
being required in two eases to remove 
completely the black core from speci¬ 
mens lixUx2 in. The clays from 
Devonshire as a class required the long¬ 
est time for oxidation. The Dorset 
clays and those from Tennessee con¬ 
tained a moderate amount of carbona- 
ceou.s matter, while the Kentucky clays 
contained but little. It was noticed 
that there was a relationship between 
the amount of carbonaceous matter and 
the strength when dry, the more carbo¬ 
naceous clays usually being stronger. 

The burning behavior of the Amer¬ 
ican and English clays was radically 
different. The Engli^ clays vitrified 
at a low temperature and remained 
almost constant in porosity and volume 
up to cone 12. No evidence of over- 
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The differencp hetwpon Ihp heat inpul 
and the heat output, a.a developed from 
the preceiiitiK data, amounts to 804.0 
B-t.u. per pound of ('oul. On a poi'cent- 
aKe basis of 5.10, this fitjure comes 
within the ranpie of results as deter¬ 
mined by Constarn and Knibe, As the 
endothermic reactions, takiii)? place in 
the cokinK operation, vary with the type 
of coai, the imiication is that the heal 
required to coke such mixtures as used 
in the byproduct coke ovens in the 
United States i.s greater than that re¬ 
quired for English coals, The B.t.u. 
value of 804.0 was practically checked 
by a heat balance run on a battery of 
Seniet-Solvay ovens in the early part 
of 1922, at which time a B.tji value of 


V8H.0 was obtained, araountinfr to .i 
heat loss of .ri.OO per cent. 

In conclusion, the advance in the de¬ 
velopment of the byproduct coke oven, 
in so far as a heat balance is concerned, 
will be made evident by a decided re¬ 
duction in the latent heat in the fuel 
pas. This will be brought about by an 
oven construction that will reduce the 
total heat ifoinp out the stack as well 
as reduce the radiation and convection 
losses. In other words, the total pas 
used as fuel pas for heating the battery 
will eventually be reduced to a percent¬ 
age of 35.0 or less. 


Ameriran and English Ball Clavs 

The Bureau of Standards has recently 
completed a study of the twenty-one 
varieties of ball clay that are used in 
the largest quantities in the manufac¬ 
ture of china, semi-porcelain, electrical 
porcelain, tile and sanitary ware. The 
results of this study have been made 
the subject of a recent publication by 
the bureau. 

Reterminations were made of the fol¬ 
lowing data: Water of plasticity, 
amount passing through a 120-mesh 
sieve, shrinkage when dried, rate of 
flow of slips, cohesion when plastic, dry 
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burning was noticed at that temper- 
aturc. There was some variation in 
the burning behavior of the clays from 
Devonshire, but the Dorset clays under¬ 
went practically the same changes in 
firing. The American clays showed a 
gradual reduction in porosity from cone 
01 to cone 12. Tennessee ball clay No. 
n was the only domestic clay which 
vitrified at cone 8. Tenne.ssee No. 
matured at cone 10, and Tennessee No. 
11 and Kentucky No. 4 at cone 12. The 
other two Kentucky clays studied were 
not vitrified at cone 12. Throughout 
the firing range studied the American 
clays were constantly changing in 
volume. 

General Result.^ 


the prices ruling are well maintained 
and represent several times the value 
of the crude tar, such as is sold to a 
central distillation plant. 

If the producer of tar considers it 
economically justifiable to proceed some 
distance further and win from the 
above-noted broad fraction.s such de¬ 
rivatives as naphthalene, carbolic and 
cre.sylie acids, anthracene paste, etc., 
he is always sure of a ready market. 
.New applieation.s of all these products 
are constantly appearing. Even if 
hydrogenation of naphthalene and of 
)ihenol fail to come to maturity in the 
United States, the tar acids will find 


ready markets in the production of the 
millions of pounds of phennl-formalde.- 
hyde condensation products made here 
annually, and in the manufacture of 
synthetic tannins and other products of 
the dye and fine-chemical industrie.s. 

Finally, in many instances, a central 
distillation plant cannot absorb the out¬ 
put of tar from certain districts, and'in 
other cases transiiort charges render the 
disposal of crude tar almost unprofit¬ 
able. In these cases, distillation by the 
producer provides a happy alternative 
and one which is far more remunerative 
than that of disposing of the crude tar 
for fuel purposes, 

’’'-v 


Recent 

Chemical S'Metallurgical Patents 




In the standard body the Tennessei' 
clays as a class showed the best color. 
The Kentucky and Devon clays wero 
fair in this regard, while the Dor.sel 
clays were comparatively poor in coloi- 
jng effect. 

Although the English clays have a 
more desirable firing behavior and 
greater strength when dry, the Amer¬ 
ican clay.s contain less material to be 
removed in body preparation, contain 
less carbonaceous matter which may 
lead to trouble in firing, and burn to a 
better color in the body. Because of 
their better color they may be used in 
larger quantities, thereby overcoming 
in a measure their lower strength. With 
a slight adjustment in flux content of 
the body they may be successfully use{l 
to replace the English clays. 

All of the results are given in tabular 
form and graphically when feasible. A 
detailed description of each individual 
clay is given, and a classification of 
ball clays based on tbeir properties has 
been drawn from the results of the 
work. 

(Paper 227, by H. H. Shotwell. The 
complete paper may be purchased from 
the Superintendent of Documents, (^ov 
eminent Printing Office, Washington, 
D. C., for 10 cents). 


Difltilling (loal Tar in Europe 

In the Feb. 10, 1923, issue of On>i 
Age-Record, R. Furness discusses in 
some detail the current tendencies in 
coal-tar distillation practice in Europe, 
with particular attention to the situa¬ 
tion in England. A special point is 
made of the increased profit which may 
be realized by the tar producer if he 
carries on at least partial distillation in 
his own plant and does not sell the 
crude product. 

Mr. Furness’ article may be summed 
up as follows: The increased tendency 
toward decentralization of the tar dis¬ 
tillation industry is a marked feature of 
European practice today, and is one 
which could advantageously be adopted 
in America. Special stills, which com¬ 
bine ease and cheapness in running, are 
available, and a broad fractionation into 
light oils, creosote oils, anthracene oils 
and pitch is effected with the greatest 
simplicity. 

It has been shown that there are 
well-marked applicationB for these prod^ 
ucts of broad fractionation, and that 


Manufacture of Phosphorus—In the 

following patent assigned to the Ferro 
Chemicals, Inc., of Washington, R. 
Franchot and K. P. McElroy, of Wusli- 
ingUm, claim that phosphate rock may 
l)e reduced to produce phosphorus if 
It is heated in the pre.sence of carbon 


and silica. The high temperature 
necessary to jiroduce thi.s change, 
which is carried out in a shaft furnace, 
is achieved with producer gas. The 
high temperature is osential to insure 
the fluidity of the (Vilcium silicate 
slags. The effluent gases contain both 
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—Tboer.'A.s for Vuloanizinw 
Hubbri’ and I’loductN Obtained Tlierebv. 
siifnev M. (’adw'eil. Leonla. .N' .1.. as- 
Ni^nor to the Naugatuck Olietnleal Ou.. 

('oniiertleiU. 

1,1 l.yBaT-“t’otufrtin>; Aromatic Hnlo- 
^-en Substitution rrodnet.-* Into .Amlne.s. 
l.sHdor Miller. New York assignor 

to William M. r.roavenor. New lork 
Ottv. 

1 4 .jr, 644__Malerlal for tin- Production 
of ('arbltlo. .Itinte.s H Ileid. Pittsburgh. 
Pa., assipnor to Inti'cinitlonal Nitropon 
I'o., ('loveinnd, Ohio. 

1 -i-iri.Gto—Pnxess of and Mateilal for 
the'Production of .Metal Hkdralos and 
for the ProdiK-lion of Oii.q. .James flenry 
Held. Rendsboro. Vt, a.ssipnor to Tlioinas 
y. Hogan. Roston, Ma.ss. 

l ,4 4 .a. 66 l)—Proce.viH for tin- Extraction 
of Vanadium and Rnrlium Prom Carrio- 
tlte OroH. Watien F. Ph-,M-ker. Houldcr. 
Polo, naalpmor t,. tin- Tungsten ih-oduct.s 
Po.. Houlder. Polo. 

1.443.685—Organic Arsenic Compound, 
.iohann Hulsnmnn and JUrgen Oallsim. 
Leverkua<‘n. near Cologne, and 'Wilhelm 
PcrUttcflon, Elberfcld, Get many. as.Hienora 
to Farben-Kabrlken vorin. Friedr. Payer 
4: Po.. Leverkusen, (k-nnany. 

1 445,735—Method of Producing Poke. 
.Inme.s G. West. Pittsburgh. I*a. 

1.445.919 — Treatment of Aluminum- 
Hvdrate Sludge. Charles W Souder. 
East St. Louis. Ill, assignor to Alumi¬ 
num Po. of America, Pittsburgh. Pr,. 

1 445.985—-Agitator. Arthur P. Daman, 
ricnver. Colo., and Thomas .1. Penning-- 
ton, Naugatuck, Conn. 

1,44 5,943—Method of Treating Metal¬ 
lurgical Products. W’illiHrn .\, Marty, 
Ruffalo, N. Y., and Frank W. Moore. 
Thorold, Ont- 

1.445.954—Production of Smokeleaa 
Fuela and Coke. Stewart Roy Illlng- 
w’orth. Brynfedwen. Radyr. Waleis. 

1,445,97.8—Oxygenated Blast for iVIetal- 
lurfflcal Furnaces. Montague H. Rob¬ 


erts, .Icrsey Pli>. X. .1.. and Claude C. 
Van Nuys, New York, N. Y., uaslgnors 
to An lieduclioii po., Inc., N*‘\v \ork. 

1 14.5 989-•• Poiic(*ntration of Minerals. 
Walter' O Morrlietdt. Auslinville. Vh.. 
assignor to the New Jersey Zinc Co.. 
New York. , , ,, 

1.4 tti.OPJ— Process ot Preparing Oxalk- 
Acid, George Kolsky, MamaronCek. N, Y. 

1 44(;.lfiU—Soluble Arsenic Compound 
and Process of .Making the Same, Joseph 
K Pullen, Midvtilc. Utah, assignor to 
United States Smelting. Heflning & Min- 

*"^.44^5,163 Mannfucture of Oxy Deriv¬ 
atives of Autiiraiiiilnone. Arthur Huglt 
Davies. Carlisle, England, as.nlgnor to 
Scottish Dyes. IJnittcd. Patll.slc. Cumber¬ 
land. England 

1 446 185—Proce.ss for the Production 
of Potassium Sulphate, (’amllle Horst. 
Wlttelshelm. France. 

1.446.316 — Dlamino - 1 )loxyarsenoben- 
zetie-Sllver Oxide Ponitiound and Prot^dH 
of Making Same, Alfred E. Sherndal. 
New York, as.slgnor to Herman A. Metz, 
New "York. . . 

1 446 801 — Manufacture of Threads. 
Fllanu-nts and the Like of Cellulose. 
Horace James Megan, Coventry, Eng¬ 
land, assignor to Pourtauldo. Ltd., Lon¬ 
don, England. . 

j Joy—Process for the Recovery of 

Sulphur. MotalUc Sulphides and the Like 
From a Condition of Emulsion Without 
Filtration on Evaporation, Bertram 
Hunt, London, England. 

1.4 16.375 — <’on<‘entration of Oxidize<i 
Ores Walter () Borcherdt, Austlnvllle. 
Va., assignor to the New Jersey Zinc Co.. 
Now York. 

1,446.377—Treatment of Concentrates. 
Walter O, Borcherdl. Auatlnvlllo. Va.. 
assignor to the New Jersey Zinc Co., 
New York * . 

1.4 46.878 —Filtration of Ore Pulps. 
Walter (), Horclierdt, of Austlnvllle. Va., 
assignor to the N('w Jersey Zinc Co., 
Now York. 


Complete specineations of any XTnIUd ting 10c. to the Commissioner of Patents, 
States i^ent may be obtained by remit' Washington, D. C. 
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phosphorus and potassium, and the 
potassium compounds separate out 
first, after which the gases are still 
further cooled so that the phosphorus 
precipitates. The final effluent is fil¬ 
tered through charcoal to remove the 
last traces of phosphorus, after whic h 
the coke or charcoal containing these 
traces of phosphorus is returneni to the 
furnace. (1,441,573. «Tan. 9, 1933.) 

Artificial Silk From Nitrocellulose— 
Emile Bindschedler, of Switzerland, 
and George Juer, of Hopewell, Va., 
have assigned the following proce8.s to 
the Tubize Artificial Silk Co. of 
America. It consists esentially in 
treating nitrocellulo.se with ethyl al¬ 
cohol in order to remove the water 
from the nitrocellulose. The dried 
product is then treated with acetone or 
one of its homologs. The resulting 
acetone collodion is spun into filaments 
by forcing it through spinnereLs, and 
the resulting product is dried by pa.ss- 
ing warm partly dried air over it. 
This process, by using dry nitrocellu¬ 
lose and dry acetone, avoids the detri¬ 
mental effect noted in other cases, and 
produces a lustrous silk. The acetone 
is recovered from the air and from the 
drier by means of benzene and petro¬ 
leum and certain acids. (1,441,203, 
1,441,204 and 1,441,20.'). .Inn. 9, 1923.) 

Kecovery of Nitrogen-Oxide Vapors 
—P. A. Guye of Switzerland and Al¬ 
bert Schmidt of France have assigned 
the following patent to L’Azote I'ran- 
cais of Paris. Apparently alumimm; 
oxide if perfectly anhydrous has an 
affinity for nitrous vapors. This af¬ 
finity increases as tbe tempciature at 
which alumina is dehydrated decreases. 
The patent is, however, applicable to 
dry gases only and must be carrieil out 
at low temperatures in order to obtain 
the highest absorption efficiency. (I 
443,220. .Ian. 23, 1923.) 

Process for Treating Air-- Aithur B. 
I,amb, of Washington, U. ha.s de¬ 
veloped a method ot treating air in 
order to free it from suspended mat¬ 
ter of all kinds, such as dust, smoke, 
pollens, bacteria, etc., and in addition 
to remove minute particles of such 
materials as saliva, n-spiratory excreta 
and other germ-laden and disease-iiro- 
ducing particles. The general princi|ile 
of the machine is that of tin eh'ctric 
precipitator, and the particles are re¬ 
moved by Ixdng subjected to a strong 
electric potential during passage of 
air through the apiiaralus. Kterile air 
can thus be produced for therapeutic 
purposes, as, for example, in hospitals, 
etc. (1,442,C19. ,Ian, Hi, 1923.) 

Non-Corrosive Refrigernling Solu¬ 
tion— N. A. llubois, of Needham, Mass., 
has discovered a remedy for the ex¬ 
tremely corrosive action of refrigerat¬ 
ing solutions such as calcium chloride 
on refrigerating pipes, automobile 
radiators and other metallic substances. 
Calcium chloride, is often used becau.se 
of its high solubility in water, even at 
very Jow temperatures, hut even cast- 
iron pipes are corroded to a .ery great 


extent. The addition of one-tenth of 1 
per cent of the weight of the solution 
of a difficultly soluble chromate, such 
as zinc chromate, apparently prevents 
any corrosive action on the part of the 
solution. This is a rather surprising 
result, but seems to have been con¬ 
firmed in a parallel laboratory experi¬ 
ment. (1,442,330. Jan. 16, 1923.) 

I’reparalion of Dry Granular C.al- 
ciuni Acid Phosphate—C. T. Whittier, 
of .lersey City, has assigned the fol¬ 
lowing jiatent to the Royal Baking 
Powder Co., of New York. It deals 
with new methods of preparing cal¬ 
cium acid phosphate in any desired size 
of particle. The present method has 
consisted of grinding the material as 
it was produced. The new method au¬ 
tomatically produces grains of the size 
desired. Calcium phosphate is treated 
with sulphuric acid, an<l the calcium 
sulphate impurity is filtered off. This 
leaves a solution of monocalcium phos- 
|)hate in a more or less free pho.sphoric 
acid in solution. Previously this so¬ 
lution was evaporated until the mass 
on cooling was semi-solid. Then the 
free phosphoric acid was neutralized 
in a suitable kneading apparatus. The 
present system neutralizes the solution 
of monocalcium phosphate and .sprays 
the dilute solution into a chamber con¬ 
taining hot air or heated water gas. 
Hy controlling the density of the solu¬ 
tion and the speed of spraying, 
liarticles of almost any size can be ob¬ 
tained as desired. (1,442,318. Jan. 16, 
1923.) 

Saline Solutions Free From Colloidal 
Silica-d. A. Blanc, of Rome, Italy, 
has patented a process for obtaining 
clear saline solutions free from col¬ 
loidal silica. When many minerals, 
silicates and silica-containing minerals 
are treated with acid in order to ob¬ 
tain part of t-heir constituents as 
soluble salt, one great difficulty lies in 
the fact that colloidal silica is formed 
and comes through into the solution, 
making this distinctly cloudy. The 
process of avoiding this consists in 
pouring the acid solution through a 
layer of the silicate rock from which 
tbe soluble materials are to he ex- 
t.rncteil in such a way as to jiroduce no 
stirring whatever in the bed. The col¬ 
loidal silica then replaces the .soluble 
materials of the rock and will not clog 
up the granular bed in any w-ay unless 
there is a mei-hanical disturbance. The 
solution may then be returned to ex¬ 
tract further soluble material. If the 
layer of colloidal silica which attaches 
itself to the granular particles is dis¬ 
turbed in any way, the filter bed be¬ 
comes so dense that no further filtra¬ 
tion can be effected. (1,443,674. Jan. 
30, 1923.) 

Rubber CompoHition—Philip Schid- 
rowitz, of London, has developed a 
process for producing a solution of vul¬ 
canized rubber. Previously solutions 
have been prepared from rubber which 
has been coagulated, dried and masti¬ 
cated. This rubber may be dissolved 
in naphtha, benzine or like solvents. 


and may be then vulcanized by heat¬ 
ing the solution in the presence of sul¬ 
phur. This process possesses the ad¬ 
vantage of providing vulcanized rubber 
solution, which could not otherwise be 
obtained, as vulcanized rubber is rel^ 
tively insoluble. On the other hand, it 
is a difficult operation to carry out, and 
the solvents used are expensive. The 
present process uses uncoagulated or 
rubber latex, properly preserved by 
means of ammonia or other preserva¬ 
tives. The ingredients and fillers may 
be added and vulcanization takes place 
in solutions. In this way a very much 
cheaper solution of vulcanized nibber 
can be obtained and may be used for 
impregnating cloth, muslin and other 
materials. (1,443,149. Jan. 23, 1923.) 

The Recovery of Solid.s From White 
Water “in Paper Manufacturing”— 

L. M. Booth, of Plainfield, N. J., has de¬ 
veloped a process of coagulating the 
solid materials in the so-called “white 
waters” which pass through the screen 
of the paper machine and settle so 
slowly that a great percentage of them 
is lost. The combination of coagulants 
which ha.s been used up to the present 
time is sulphate of aluminum and 
sodium carbonate, in a ratio substan¬ 
tially 2 to 1. These materials are added 
as a white powder and coagulate the 
solid ]>articles to such an extent that 
they may bo collected for re-use in 
paperwork. (1,443,4.54. Jan. 39,1923.) 

Method of Producing Carbonates of 
the Alkaline Earth Metals—J. H. Mac- 
Mahon, of Saltville, Va., has assigned 
to the Mathieson Alkali Works, Inc., of 
Virginia, a patent whereby sulphides of 
alkaline earth metals may be trans¬ 
formed into carbonates and the byprod¬ 
ucts satisfactorily utilized. For example, 
black ash from barium converters is 
leached in the usual manner and tbe 
clear solution of barium sulphide is 
treated with ammonium carbonate pref¬ 
erably obLained by heating the liquor 
coming from the bicarbonate filters of 
the ammonia soda process. Barium car¬ 
bonate and ammonium sulphide result 
from this reaction, barium carbonate 
being filtered and washed on appropri¬ 
ate presses or suction filters. Ammo¬ 
nium sulphide in the filtrate is then 
treated with caustic alkalis sufficient 
to form the alkali sulphides and free 
ammonia is obtained, which is then util¬ 
ized in the ammonia soda process or in 
some other way. (1,444,623. Feb, 6, 
1923.) 

Permanent Colloidal Solutions L. 
Lilienfeld, of Podhajee, Poland, has 
patented the use of alkyl and aralkyl- 
ethers of cellulose, starches, dextrin and 
the like as protective colloids. Other 
colloid protectors used in salve and oint¬ 
ment are somewhat faulty because of 
a property described as brittleness 
which they impart to the resulting oint¬ 
ment. This new class of bodies seem 
to have no such properties and the oipt- 
mgnts are protected from bacteria in¬ 
fections as well. (1,444,267. Feb. 6, 
1923 .) 
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British Patents 

Kof complete spcclflcutlons of utiy 
piitenl apply lo the Superintendeni KntiMh 
I’Htont Office, Southiimpton BuihiinKx, t'han- 
(.•■ly Lane. London, England. 

Purifying (iraphite—Natural graphite 
is purified from deleterious admixtures 
such as silica, alumina, pyrites, mua, 
etc., by mixing intimately with pul¬ 
verized coal, charcoal or coke, and heal¬ 
ing electrically in a retort to 2,200 deg. 
C. or over. The proportion of coal re¬ 
quired is calculated on that of the im¬ 
purities present so that the coal wilt 
be sufficient to unite with all the oxygen 
and metallic ingredients. Aluminum, 
iron, silicon and sulphur are in turn 
volatilized and may be collected in the 
form of their oxides in separate re¬ 
ceptacles opened foi' the purpose. The 
.silica is useful as a filtering substance, 
a polishing jiowder, etc., the .'<ul})hur 
dioxide for the manufacture of sul- 
l)hurjc acid and the metallic oxides for 
metallurgical purposes. (Hr. I’at. 
JS7.0S0. M. Langheinrich, Municti. 
Dec. fi. 1922.) 


Lead Salts—Ores containing lead, 
preferably containing or with addition 
of oxidizablc sulphur, are treated in I Ik* 
presence of dissolved chlorides with 
chlorine or hypocliloratcs at a low tem¬ 
perature until the lead is converted into 
tetrachloride and dissolved. Silver 
chloride remains with the resi<lue and 
may be extracted with thiosulphate. 
The solution is separated and the sui- 
plus chlorine i.s blown out or reduced 
by reducing agents to obtain lead 
chloride or sulphate, or the solution is 
neutralized or rendered alkaline to ob¬ 
tain the lead as peroxide. After the 
separation of the lead the copper may 
be removed by eementation or electro- 
lyticaliy and the zinc eleetrolytically or 
by precipitation as hydroxide with lime. 
Arsenic may be precipitated previous 
to the separation of the copper, by 
oxidizing (if the solution has been re¬ 
duced) to convert the iron into the 
ferric state and neutralizing—for in¬ 
stance, with a carbonate such as lime¬ 
stone or roasted copper pyrites or both. 
Carbonate ores may also be leached 
with the acid liquor to neutralize the 
liquor and extract ingredients from the 
ores. The reducing agents mentioned 
are wastes containing zinc or iron, 
oxidizable salts such as ferrous salts, 
sulphurous acid or its salts, sul¬ 
phuretted hydrogen, sulphides, thiosul¬ 
phates, or organic reducing agents such 
as sulphite cellulose waste liquor. When 
sulphurous acid is used the lead is pre¬ 
cipitated as sulphate. (Br. Pat. IfiT,- 
105; not yet accepted. A. Nathansohn, 
Berlin. Dec. 6, 1922.) 


Casein Glue—A composition suitable 
for use as a glue, paint vehicle, binding 
agent for asbestos cement sheet, lag¬ 
ging compositions, paper pulp, fiber, 
etc., consists of casein, sodium silicate, 
sodium tungstate and camphor solution 
with or without calcium hydrate. The 
camphor solution is made by digesting 
1 lb. of camphor in 10 lb. of spirits of 
wine and diluting with ether. This so¬ 


lution is sprayed over the casein and 
the solvent evaporated. The sodium 
tungstate is mixed with the casein, 
.•sodium silicate is added and the whole 
is rolled and kneaded until a powder 
results. This is dried and ground more 
finely, and the calcium hydrate added, 
and packed in air-tight containers. 
Water is added, preferably seven hours 
before use. Suitable proportions arc 
casein 70 per cent, sodium silicate 27.7 
per cent, camphor 0.1 per cent, sodium 
tungstate 0.25 per cent, and calcium hy¬ 
drate about 2 per cent. (Br. Pat. 
1H7,200. New Zealand (.K»-oi)erative 
Dairy do., litd., Auckland, New Zea¬ 
land. Dec. fi, 1922.) 

Lead Sulphate—-The invention is re¬ 
lated lo the process described in specifi¬ 
cation 5299/15, whcMTin sulphate, sul- 
])hit<> and oxide of lead are obtained 
directly from the native sulphide by 
Volatilizing the latter in an electric 
furnace. The present invention aims at 
the ftroduclioTi of a product free from 
sulphite, oxide or unchanged sulphide. 
Figs. 1 and 2 show, in plan and eleva¬ 
tion respei-liveiy, the apparatus em¬ 
ployed. The finely cruslied ore, which 
may have been previously concentrated, 
falls in regulated quantitn‘.s from a 



feeding aiiparatus through the guide 
tubes 7 on to the electrodes of the fur¬ 
nace. There are arranged in pairs 1,1, 
2, 2, etc., n.s shown, and are placed 
about 9 in. above the floor of the fur¬ 
nace 5. About 5 ft. above the arcs is 
an atmospheric intake 11 communicat¬ 
ing through a bifurcated flue 12 with 
a chamber 12. A fan 14 induces a cur¬ 
rent of air over the furnace shaft 5, 
and the fan chambers 13 deliver into 
spray boxes 14" wherein the fumes are 
subjected to the action of water sprays 
delivered from the perforated pipe 15. 
A chimney 16 ussi.sts the flow of air and 
fumes through the apparatus. The 
water containing the reaction products 
passes through launders 17 into vats 18, 
where it may be warmed and agitated 
by steam pipes 20 placed on the floor 
of each vat. The finely crushed sul¬ 
phide falls onto the arcs and is at once 
volatilized. The vapors rise up the fur¬ 
nace shaft into the current of air pass¬ 
ing through the top of the furnace and 
are there oxidized. The reaction prod¬ 
ucts, having been delivered into the 
vats 18. are agitated, and free acid may 
be added, if necessary, to convert any 
sulphites or oxides present into sul¬ 
phates, The agitation serves to float 
any sulphide that may hav« escaped 
volatilization* This is skimmed off, 
dried and re-treated. The remaining 
liquor is neutalized with lime water, 


and the sulphates finally allowed to 
settle, decanted and dried for use as a 
pigment. (Br. Pat. 189,160. J. Gitsham 
and H, R. Evershed, Launceston, Tas¬ 
mania. Jan. 17, 1923.) 

Water Softening—A reagent for 
softening feedwater and preventing and 
removing Incrustation in boilers is ob¬ 
tained by saturating a solution of 
s(Klium carbonate at a temperature of 
5 to 10 deg. ('. with aluminate and 
hydiaie of barium and adding extract 
of tannin. (Hr. Pat. 187,647. L. F. 
C. M. van W’edilingen, Gand, Belgium. 
Dec. 20, 1922.) 

inks and Ibiints—In a process for 
making ink, watercolor paints and like 
conquisitions, an insoluble base is sub- 
jectefl to high-speed intensive me¬ 
chanical disintegration with water to 
foi'in a colloidal solulion, to which is 
added, during disinli'gralion or not, a 
relatively small i|uanl.ity of organic dye. 
The base used may be elay or zirconia, 
which, being opaiiue and in eolloid form, 
absorbs the dye to form a product of 
high coloring [xiwer. The base is 
treati'd with water in a colloid mill such 
as described in specification 155,836 and 
then, after sidtling, is again treated in 
tin* mill with a soluble organic dye in 
(he presence of a protective colloul—for 
example, gum arabic—to counteract the 
piecipilating action of electrolytes in 
the water, and. if copying ink is being 
prepareil, glycol, glycerine or the like 
may be added. A small quantity of 
disinfectant may be added to prevent 
decomposition of the protective colloids. 
After standing for a time, the ink is 
bottled. Instead of a colorless ba.se, 
colored insoluble substances such as 
ultramarine or lakt's may be used in 
the colloidal state with a correspond¬ 
ingly les.s amount of dye. For India 
ink or watercolor paints, colloids such 
as cherrytree gum may be added, and 
colloidal clay or colloidal carbon used 
as the mineral base. If tannate or gal- 
late of iron is used as the soluble ink 
ba.se, an aniline dye is added to give the 
desired color until the iron salt is 
oxidized. (Br. Pat. 187,732. Plauaon’s, 
Ltd., London. Dec. 20, 1922.) 


Motor Fuef -A homogeneous mixture 
of alcohol and benzol, petrol or other 
usual liquid hydrocarbon fuel is obtained 
by dehydrating the alcohol before or 
after mixing—for example, by the addi¬ 
tion of calcium, calcium carbide or 
other substance that reacts with water 
and forms an insoluble product, *or of an 
absorbent such as anhydrous lime, fer¬ 
rous sulphate or potassium carbonate, 
or by passing alcohol vapor through a 
column of dehydrating material as When 
the alcohol is manufactured. (Br. Pat. 
188,336; not yet accepted. P. Loriette, 
Paris. Dec. 29, 1922.) 


Sodium Salts — Sodium bicarbonate 
associated with a small quantity of 
other soluble salts is extracted from 
bicarbonated mineral waters by a three- 
stage process consisting in heating to at 
least M deg. C. in order to remove car¬ 
bon dioxide and separating the calcium 
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carbonate precipitated, concentrating, 
and finally precipitatinjf sodium bicar¬ 
bonate by passinjT carbon dioxide, pref¬ 
erably under pressure. The mother 
liquor adherinR to the cry.stals af(<‘r 
their removal contains soluble .salts 
other than the bicarbonate. The carbon 
dioxide evolved in the first operation 
may be utilized in the sub.sequent .step 
of carbonating the liquor. (Hr. I’at. 

not yet accepted. Appareil.s et 
Evaporateurs Keatner, Lille. Dec. Ill), 
1922.) 

Book Reviews 


the 


CiiEMiseli . Tkcii SISellK. P.STEIISI cin ' le 
mftthooen Vol. t, 7tt) clKion^ I'Cei iS’ 
niustrnli'l .lolliis Spi'inser, HoiliM, IIUI 
Eleven years have elapsed since th" 
appearance of the sixth edition of this 
work, which is still issued under the 
names LunKC-Berl, although the former 
had no part in the production of this 
edition. This lapse of time has neees.^i 
tated a complete rewriting of the work, 
in which, however, the old prinriiile.: 
have been adhered to, in that where the 
subject matter concerns a given indim- 
try, first the raw materials, then the in 
termediate jiroducts and the process 
control methods, and finally the linished 
products are taken up and their methods 
of testing described. 

The arrangement of the book is much 
the same as in earlier editions, iiiclud- 
iiig a general section, where such oper 
atioiis as sampling; preparation of sani- 
ples; weighing, precipitation, drying, 
etc.; gravimetric analysis; volumetiir 
analysis in all its branches; ga- 
analysis; areometry; manometry and 
aneniometry; nieasurenient of lieat by 
thermometer and pyrometer; colorim¬ 
etry, and calculation of analytical re¬ 
sults are taken up in great detail. \ 
special si'ction includes chapters on 
technical gas analysis, microchemical 
methods, electroanalysis, analysis ol 
.solid and liquid fuel.s, boiler water 
and technical water analysis, drink¬ 
ing water analysis, waste watei 
analysis and air and its resting for 
various traces of impurities. E urtliei 
chapters in this special section take up 
the manufacture of the following prod¬ 
ucts with the analytical methods used 
therein: sulphur dioxide; nitric aciu 
from (Ihilean nitrate, from the air by 
direct synthesis and by oxidation of 
ammouia; sulphuric acid by the cham¬ 
ber and contact proce.sses; chlorsul- 
phonic acid; mixed and waste acids; 
hydrofluoric acid; sulphate and hydro¬ 
chloric acid; soda, including electro¬ 
lytic caustic soda; chlorine; compressed 
and liquefied gases; potash salts, in¬ 
cluding bromine. In this list the fid- 
lowing subjects are new, never having 
been treated in the earlier editions: 
electroanalysis; microchemical methods; 
liquid fuels and hrown coal tar. 

The various sections have been writ¬ 
ten by experts in their respective lines, 
many well-known names appearing 
among the contributors. ’’ j some ex¬ 
tent this has resulted in overlapping 


and in a few ca.ses in 
.statements, though the 
whose earmarks appear throughout t 
bonk, has done much to prevent this 

The typographical w'ork and 
looofieaiiing are flawless. The profuse 
Illu.strations (291), for the most part 
clean line drawings, make clear the de- 
.scriiitions of apparatus the construc- 
li,„i of which it might otherwise be 
dillicult to duplicate. The paper is ex- 
lelienl, being of the old grade which 
(hiiractcrized the better German books 
before the war. 

fniportanl tables likely to be used 
ficiiiiently for reference in analytical 
work have been reprinted on only one 
side of sheets which accompany the 
hook. These can be mounted and u.sed 
111 the halioralory. 

The book is excellent in every Jiar- 
ticnlar and is one no research laboratory 
can afford to be without. If it were 
aviiilalile in English il would he an ex¬ 
ceedingly valuable adjunct in works 
laboratories as well. It is to be hoped 
that a translation is in preparation. 

F. tk Zkisbkro. 
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The division of this eilitioii into two 
volumes was made advisable by the 
add il loll of chapters on asphalts, sam¬ 
pling, soap, selenium and tellurium, 
saiiilaiy water, molylideiium and tung¬ 
sten, conversion tables, radium, rubber, 
solubility of substances and exposives. 

Vol. 1 consists of three parts. Part 1 
contains forty-five chapters on the 
.iiialytica! methods for the elements 
from aliiminuni to zirconiuni. Under 
each element, as in previous editions, 
the material is grouped under the head¬ 
ings: Physical Properties, Detection, 
Estimntion, Preparation and Solution 
of the Samples, Separations, and 
Methods. The attempt is made to pre¬ 
sent the subjects with sufficient detail 
to enable one with an elementary 
knowledge of analytical processes to 
follow the directions; while long exposi- 
lions, theoretical discussions .and e.\- 
pirimental data are purposely avoided, 
On the whole, the authors have suc¬ 
ceeded in this attempt. In places they 
have been perhaps a little too brief. 
The analyst whose previous experience 
did not include considerable work on 
this determination would certainly have 
plenty of trouble following the direc¬ 
tions for the determination of carbon in 
organic sub-stances as given on page 
119. 

While there are naturally omissions 
of certain met.hod.s which one examining 
the hook might want to see included, on 
the other hand much material is given 
here that is not readily available else¬ 
where. When everything Ls considered, 
this part is very well done. 

Part 2 consists of six pages of quali¬ 
tative tests given in tabular form and 
useful only in refreshing one’s memory. 


Part 3 presents tables and useful data 
and includes the usual specific gravity 
and conversion factor tables. In addi¬ 
tion, on pages 710-12 there are given a 
great many weight, volume and energy 
conversion factors, which heretofore 
have been either wanting or scattered 
in various reference books. 

Vol. II deals mainly with the analysis 
of special materials. It includes aci- 
dimetry and alkalimetry, alloys, oils, 
soaps, paints, cement, coal, gas, 
a.sphalts, rubber, explosives, water, 
standard methods of .sampling and the 
determination of solubility. These 
topics are treated by men who are spe¬ 
cialists and in general the treatments 
are excellent. 

There are a few minor criticisms. On 
page 1007 we are told that “2.1 ec. of 
N/1 should contain 1.226075 

grams” but the error of the burette in 
which it is measured is probably not 
less than 1 in 1,000. On page 1089, un¬ 
der Manganese Bronze, no method for 
aluminum is given, although manganese 
bronze often contains this clement in¬ 
stead of manganese. Under specific 
gravity of oil on page 1111 the method 
which uses a plummet with an analyt¬ 
ical balance might well have been in¬ 
cluded. Under coal sampling, on page 
1216, the taking of a gross sample of 
200 lb. for deliveries up to 100 tons is 
questionable practice even for small- 
size anthracite ami certainly could not 
be defended for large sizes of coal. On 
jiage 143.5, in tlie soap hardness table, 
the hardness for .3..5 ec. of .soap solu¬ 
tion should he 39.0 instead of 3K.0. Thi.s 
is an error which should be obvious, hut 
which has been carried from the orig¬ 
inal A.P.11..A. methods to several other 
texts. 

In regard to the work as a whole, 
when one considers the labor of assem ¬ 
bling and editing the ma.ss of material 
here presented, he can only wonder that 
it has been done .so well. The paper and 
print are good and the numerou.s illus- 
tratioii-s are both well drawn and clearly 
described. This edition is an improve¬ 
ment on its popular predecessors and 
a valuable addition to any ehemist’.s 
library. Jekumk .1, Moiigan. 


LoW-'rK.Ml’KfUTtMNC (■’Am<ONI7-A'nON. KrjlOrt 
itf tlif Kufl Kusufirch IJfiard for vears 
lfl20 anil 19L’l of the JtrillHh U'V»ai‘tinerit 
of SciuntilU' and Industrial Kesearch. 
\\aiiabl(‘ from tli.^ Mujisi.\’'s StHllonery 
ofllrr. Impel ial Houm>. Kmtrsway. Lon¬ 
don, VV 2 for 2s, 3d., postpaid. 

This report is a resume of the low- 
temperature carbonization situation in 
England and a report on some extended 
experimental research which has been 
in progress for several years under the 
Fuel Research Board. Any investi¬ 
gator working in this field will find the 
discussion and the data presented very 
profitable reading. 

A.s all of the cost data arc based upon 
English conditions, this type of infor¬ 
mation is not readily convertible to 
American conditions, but the data re¬ 
garding yields and the observations on 
the effect of retort conditions upon coke 
structure are of great value. 

R. S. McBrinc. 
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Technical News of the Week 

I • r» S^*^*^^*'* Metallut^ical and Allied Industrial Fields 

egis ative eve opments Activities of Government Bureaus, Technical Societies and Trade Associations 


No Action on Reparation Dyes 
as Congress Quits 

Adjourns Without Clearing Up Tangle—Textile Alliance Will Soon 
Be Liquidated—Proceeds to Go to Education 


U. S. Agriculturists Push 
Calcium Arsenate 

Despite High Price Experts Drge Grow¬ 
ers to t'oatinue I'se of Poiaon—> 
Increased Supply Predicted 


C ONGRESS has adjourned ■without 
having taken action in the matter 
of reparation dyes. Apparently the 
State Department was not prepared to 
recommend the form the legislation 
should take. The profits of the Textilu 
Alliance are understood to have been 
about $1,500,000. Under the agreement 
with the State Dejiartment. three- 
fourths of that sum is to be converted 
into the Treasury of the United Status 
The State Department agreed to recom¬ 
mend to ('ongress that the money bi* 
appropriated for educational and sciun- 
tifie work of interest to the textile and 
< hemical industries. The remaining 
(ne-fourth is to be expended by the 
Ti'.xtile Alliance itself for .similar pur- 
))ose,s l)ut in the manner it shall 
iliutate. 

When the affairs of the Textile .\1- 
liance are wound up, it is expected that 
approximately $1,000,000 will be turned 
<‘ver to the United States Treasury. At 
that time the State Department is ex¬ 
pected to make its recommendation for 
llie disposal of the money. The Na¬ 
tional Research Council has recom¬ 
mended that this fund be placed at llm 
disposal of an organization to be known 
as the American Textile Institute, to 
he formed to conduct research work in 
behalf of the textile industry as a 
whole. 

Ruhr Affects Situation 

Tile entry of France into the Ruhr 
and the refu.sal of Germany to pay 
reparations in kind befogged the situa¬ 
tion t.o such an extent that the State 
Department apparently did not regard 
the time opportune for. legislation in¬ 
tended to prescribe a definite policy for 
the handling of reparation dyes and 
for their disposal in this country. 

In that connection it may be pointed 
"ut that the German statement that 
dtdjvery of dyes on reparation account 
would* be ' withheld from France and 
Relgium cannot be taken seriously, 
-''iiice Germany does not handle the dis- 
tril) 4 t.iqj\ of. reparation dyes. She is 
required to deliver 25 per cent of her 
daily production to the . Reparation 
Commission, which is charged with their 
allotment. ’ 

A significant feature of the situation 
is the resignation of Frederick S. Dick¬ 
son as the advisor of the Stat^ De- 


imitment on the subject of reparation 
dyes. Freviously Mr. Dickson, as chief 
ol thu War Trade Board section of the 
De])artmenL of State and prior to that 
as the officer in charge of the dye and 
chemical control section of the Treas¬ 
ury Department, administered the im- 
Iiort. control over dyes and chemicals 
until that control was superseded by 
the new tariff act, which went into 
effect Sept. 22. Mr. Dickson expects 
to enter private employment, but is n<»t 
yet H'ady to discuss the connection la* 
)irobably will make. 
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Double Duties Hamper 
Trade With Ruhr 

With the C'StabliKhment of strict cus¬ 
toms control around the Ruhr district 
by the occupying French and Belgian 
forces, shipments for American account 
in and out of this area are liable to 
fresh delays. 

The French authorities have embar¬ 
goed the principal products of the Ruhr 
to prevent their shipment into unoc¬ 
cupied territory. Upon goods leaving 
the country, not subject to thi.s em¬ 
bargo, the French levy the regular ex¬ 
port duties. The German Government, 
not recognizing the authority of the 
French to do this, also collects the regu¬ 
lar tax. As a result, in Addition to the 
difficulties of transportation to and 
from the Ruhr district, a new impedi¬ 
ment ta added to trade with occupied 
Germany. 


Cott<n growers are justified in pay¬ 
ing Hs much per pound foi' calcium 
ar.seiiate as they receive for lint cotton. 
This view is held by many government 
specialists who arc anxious that the 
use of calcium arsenate be continued 
despite the high prices. They contend 
it has been demonstrated that the use 
of this po)smi results iu saving suffi¬ 
ciently great to permit its use even 
nt higher jiriees than now prevail. 

Arrangements have been made by the 
Deimrtment of Agriculture with the Air 
Service of the Army for the use of 
planes for turllier experiments in the 
application of ealciuiii arsenate from 
the air. A.s tins is written, it seems 
Iirobable that (tongress will approve an 
lulditioiial a)i[u'opriation of $60,00(1 to 
lie nseil specilieally for these airplane 
experiments. One of the great advan¬ 
tages in this mnile of application is 
that all cotton over a large area can 
lie dusted witli the poison. 

•Arsenate Doubles Cotton Yield 

In an address on the floor of the 
House of Representatives, Representa¬ 
tive Wilson of Louisiana cited concrete 
instances where the yield of cotton had 
been doubled by the use of calcium 
arsenate. He pointed out that the boll 
weevil has been responsible during re¬ 
cent years for an average loss of six 
million bales of cotton annually. When 
to the value of that cotton is added the 
los.ses occasioned to allied industries, 
the total is brought to staggering pro¬ 
portions, he declared. 

In view of the world-wide increase 
in the demand for cotton, a special 
effort is being made by government 
specialists and by members of Congress 
from the cotton-growing states' to en¬ 
courage the wider use of calcium 
arsenate despite the high price. They 
recognize that the quickest way to 
bring production abreast with demand is 
to pay a price which will encourage 
output. At the same time the Federal 
Trade Commission and the Department 
of .Justice are being relied upon to dis¬ 
cover any effort to take advfintage of the 
existing situation to manipulate prices. 

These two government agencies are 
paying • particular attention to the 
spread between the prices paid pro- 
ducerk and those charged the ultimate 
consumer. 
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Final Dye Rules Issued by 
Treasury Department 

Regulations for the Entry and Appraisement of Dyes Under Tariff 
of 1922 Officially Issued on March 2 


T he regulations for the entry and 
appraisal of dyes and coal-tar prod¬ 
ucts in accordance with para^^raphs 'll 
and 28 of the 1922 tariff, have been 
officially issued by the Treasury Du 
partment under dale of March 2, l!>2d. 
The rules follow: 


Ui hhUiUuu 1 Tukmn Hamjihs I'lim 

III hiilrii Ati lui)n»ili‘i Mi.'iy b« i»ri iiiiiN il 

Uriili'l J)tO))cr HUDt'l Vl.sUui to tnllc 

from ViIh iiwji imporltiUoiiH piiot tt> i iiiix oi 
ai Lli'Ies itiitiiibP' (iruli-r p:u iiRi .17 ami 

L'S. aial a[ipralaln|; nfllrriM nia\ 1alv<' 
tAiimpli'h of HVK h uilUloH iumi i.i 
will'll tb'ciMoil ticd'HNaiy b\' tiii'iii* 

ti'rpiililliiiii li /il/oi ma/ioii />‘r (;ini i if 

ri'Kii III Hiilrti W'hi'ii an inipoili'i m • Iv . 
itil'ormatlon from Ihi- aijpiaisiriK olla < i 
prior to entry oi for the impoiti-i’s ■ oii 
venieiiee fotiiial rptiy l.s wilhlicl'l a." Ini'in 
aflei- provlili'il, in return llienfor the im- 
pnilei shall I'lii'JiiHh to tliv appi a i.sitiy olhi ai 
Hill h ieli'\anl infoi'nialloii a*- In nia' \>- 
ipiesl 


U'l tinhili'm 11 Pcli'rnitnitlnin of Miai/c/. 
('iiiii}ii lil>\r .\iliili s ill.) A (lone'Ste 
ariu |e .sliali hr roriHalrt r(l a .Stniilat lotii- 
pelltJVe aiiale if Ml Ihr liar ot ii'-ev wlihli 
H«piile a Jiiajot poilion of (hr lolal loie 
sumiition in (lie I'nile.l Stall i o! Ur 
importeit anil the lioiiieslle arliih (In 
imiiorleil ailuh- aei-otn]jli.shes leHult'-i suh 
slantially eipiai in tho.sr a« eonipli.slH'ii 1)\ 
tlir (ioliirslii atlnlr wiirti iiar<l in .suh 
.stantlall,'. ilir .same maiiiiei 

(f») .An IfMpolleii Jitiiele will'll IS of iiia v 
he useil fill thr .same purpose a.s a doiiir ' 
lie arliile not fieely olTi'i'ril for sair Imv 
tiseil in ilie ttiaiinl'iielure oi aiioiiiei ilonie-. 
lie artlele fiee)\ olfeied fui sate shall In 
eotisiiierril a .similar eompeiitive ailaie 


hi intliilion I List.s uf ('inuji' hlin mi.f 
.Voa-f'ompi fifin' /I i'f k ie—no ) 'PIm' Ap- 
praisn at New Ymk shall is.siir ,ii om r 
lints of artielrs winch he hetievrs to hr i om 
peiitivi' and non-eom|)eilti\r attil .stmll 
from lime to time add arUeies tlien-to oi 
remove at tli Irs ttiri efrom as invsiit^alioii 
stiall jiisllf\ Such ll.sts hIiiiU he adtlsmc 
only ami al tin top of eaeti list .sliall appeal 
the followini: .statement; 

'Plus list i.s ailvi.sory onh and in no 
manner relievrs appraising olllerr.s fiom 
llie duty of independent appcilsenierii 
required hv law 

The appnu.sei' .sliall furni.sh copies of 
siieh lists and timendmenl.s tlieu-of to ih< 
(’UHtomH information KxeliaiiKe foi elia u- 
larizatlon to cillier appral.Hirif’ oflleei.s and 
t<i the public u(K>n rottuest 
fib) Jn tile ease of an aetufil impiiilaijon 
or a similat eompetitivo ailiele (Im ap- 
7 'niislns ortleer nmv fiirnlsh to the impoilei 
upon application In wntlntt inl'ormaion of 
the Amerlenn .selling price, provided the ap- 
praiHlnc ofTleer .sliall be .satiM(U.d (hat tlie 
Importer jifler exerel.'^lnn dut* dillitence lias 
not himself been able to obtain smh in- 
fomiHlIon and that he has sabmiUed to tlm 
aiipraisinK omeer all roievant Information 
in Ills j) 08 sesHlo»i All information furnislieil 
by the fippral.'^ln»r offleer shall be adusoiw 
only, In eommunienllnft .'<u(h American 
sellitiK pi ice, however, the n(»i»rai.siim <*ftlcei 
shall not disclose the .'iouree of Jil.s informa¬ 
tion 

ie> In the I'a.'^e of non-ennipetiti\e 
nrtlele.s apprai.'^tjiK omeeis shall not achl.s.' 
Importers prior lo .ntrv coneernimr valia-s 
liiffukition l-Jnlrn of Artuli.s m, 

A’ptfbrr thr Comfu lHin ' \'ny fhi \ou-(’inii~ 
pctttivv Linl —The AjipraKNi-r at New Yoik 
upon application of an imporlci luninn an 
invoice of an aiiicle not named on cltlier 
‘'''J'UxdHhe or the non-ccsmpelili\e list 
Immediatelv to ascertain to 
which lisi the ariielo belonRs, and upon 
such ascertainment .shall add the arltele to 
"Mir.the impoitei mav 
withhold loruml entry 'I'he appraiser slnji 
Inform the importer of hi.s action. 

ffrpulafion 6. JhJJerf.nvi tn Strvnath of 
Intpartcd and Domcntic ArficIeN---\Vhen 'in 
hnporteir article is of different slrejurth 
from a Blmll&r competitive article mami- 
tttctured or produced in the United .‘States 
article shaU be 
^uated In relation to the eelllnff price 

S«»irtoMon 7, Dfttrmination of Amori- 


• OH y> tlimi I’lic of Arfiilr.s .Vof Frrihi 
lijhixl }o> S(i(r hill I Slit iH lli< .Monufac- 
hiif ii) Otlin '1 rf/cb .‘<-"Wl)en an ai llil*- 
o- ,1 ■••iMidai loiiipctitiM' arlic)'' a.s detlncd 
Ml H''nMl:il!on .’itb), tlie value ol tiic im- 
piul'd .iiticli- shall be the Ani'-ilcau sell¬ 
ing laiii' of the domestic aiticle fl'oelv 
oilriid toi sale adjusted in Ilie lelatioti that 
it Immi;. til (Ilf dofiiestje .iilieli not freelj 
ufp'l' il loi sale. 

h'l iliiUitioii. H Ahci rUiuiuii nl of Ahm/ i- 
< 11,1 NiIImio I'nii IU/m a c/ii Irfic/c. I.s (>f- 
I'lid jm Nall III Aihiliiiiii I'nrv.s— Wlien 
III*' a|)piaisinK ollie.'i ■^iiall be .sall.Hllrd 
aflei m\<'.Htl>;ull()n tlial a similai competi- 
livi dutinsllc aitiele m olTeied for sale at 
in aihitian atid um'i'asonalile pil<i‘ not m- 
h Mil.'d lo Hfc lire hoiui fill, .sajes uiid VvlMell 
M.I. •. not seevne foMUt fidi sales, .scieli pi Ic c 
Miiiill not lie (onslileied as ilie Ani'Tiian 
'' IlMiK pM" . and HUeli ollleit sliall Msc all 
ii l•-ollatJll• wavs and means to asecriaiii 
Mm pine tlial Ihe inatnd'a i t III et, piodinei 
ot owiiel would !ia\e fecelVeci. WUhlll tile 
iinaimm ol Stilion llllft/) ol' the laiil'f 
,o I ol lit:;:' 

ill iiiilolioii !i \\'li(}> 'I'liii' -III 7'no Ol 
Mill' ,Siuii/(M Coin III I il I n lloiiii.slit lifi- 
if'.' -Wlieie two OI moil- donnslie attleles 
.lie io||s|de|e(( SMUllai < oiil pell 1 1 \ e ,l|(llles 
e loiiipalid With an Mnpoiled ,'tillile, ||ie 
\nMihan selliim ptni ol Mn- doin.-stii 
.iilnli' wlnili ai I omphsln s i.'sult- inosl. 
IM a I !\ I (|iM I to I hos'' ol 1 In impoi (oil 
.11 1 1 < |i shall In- t.'ik' n as lie basis !'oi 1 he 
,i--si'ssiuen( of llie ,td \aloleili lali 

h'l iiiilolton in li/ri/i\ Winch lii A'of 
foirf /'in I'liiiliiilN 'I’lie Wolds "siimliii 
' 0 !iU"lMi\e aitl'ies" m |ia I a u t'a jilis -7 and 
js not lie .onsiiind a.s lelalm;; e.\- 

'his)\tl\ i"coal-tai |))'oclii<ts \ii imported 
lual-lai pludliet ina.', lie eonipared with a 
doiiiesUi tioii-i oal-I'ir ptodiai, or an mi- 
piiileil noh-c oa l-ra) )iroduel dlltiaille Ulldel 
p.iiaifiajili ol 1 :h with a cloinestic <’oai- 
tai piodiiil, foi llie (iinpCise of detei niiniun 
wlM'lliei the! ale sitllllai <’Oinpe|(tUe 
artnles 'I’he Mile Jirovtdeil Ml jiarat;! aplis 
and 'JS fill Mie deteianination of similat 
<ompetui\e ai'iiele.s and Mie rit^ulalloies 
liei' iii pioMili'd shall la- applied in stic li 

/.‘i i/'diifioii 11 .1 ifci rfciinmeaf of J'uitcil 

Niiih.s Valiii 'i’lie lollowint; inslrnctlons 
fot liie aseeilainmenl of t'niled Stales 
v.ihie aie repi'odueeci fi'om 'I'rcasiMw .l>e- 
Msion .\o :{;»:dt7 of ociobei :tl. 19L’::. 

(Tl) :i!iJ!)7i 

United Slates Value of Imported 
Merchandise 

.\ppiaismK oineers inslrueted Imw to 
nseertiiln the United State.H value of 
iinpoileci mercliandlse a.s dellned in 
Tide l\’. .section 'Kill, subciivi.sioii id), 
taiiff act of Uli:2. 

Tyfatsury licjuirhiu nl. 

Oct .’ll, lilL'lh 

'Co Appral.siiiK OfllcerH. 

Attention is invited to llu- dcltnition 
in ’I'ltle IV, Section 4li-. Hiibdlvision 
Id). tariiT act of 11)211. of the teim 
"the United SttilcH yalue of imported 
me! elnindise.” 

t’eriain cpiesilons liuvlii),' nri.scn In 
cunmetioii witli the afipliealion of ihls 
definition to import.^ classifiable under 
paranrapliH 27 and 28 of Title I of the 
ac't, the dciuirtmcnt offers tho followlufr 
concrete example n.s bent lUu.stratlnn 
its views on ttie (iroeodurc and compu- 
talloiiH necessary in arriving at tlie 
United Statc.s \’aluo of such nit*r- 
cliandi.se; 

As.suni^ thJit certain dyes classiflablc 
under paiiiKunph 28 wore exported from 
Uernuiny on Sept. 15, 15122, and Itn- 
liorled at New York on Oct. 1. 1922. 
and that the "such or slmllai impoitwi 
mcrcliandise” whieb subdivision (d), 
section 102, Title IV, eontemplate.s .shall 
be taken as the standard of eompHrt- 
ann was selling al New York on Sept 
15, 15122. in the usual w’holcsalc quanti- 
tie.s. etc., at $1,45 per lb. This price in¬ 
cludes the various Items for which sub- 
divislon (d) provides that HlU)w.*ince 
.shall be made. Assume a maximum al¬ 
lowance of 8 per cent for profit; divid¬ 
ing $1.45 by l.OR gives $l.:i4 and sub¬ 
tracting this from 11.45 leaves 11 cents 
as the amount of the profit Included In 
the 11.45. Aisume a maximum allow¬ 
ance of 6 per cent for general expenses, 
dividing I1.S4 by 1.08 gives 11.24 and 
subtracting this from 11.34 leaves 10 


Engineers to Have Museum 

Mechanical Eni^ineers Accept Smith¬ 
sonian Offer for Central Unit jn 
WanhinKton—OtherK Planned 

The joint committee recently ap¬ 
pointed by the American Society of Me¬ 
chanical En^fineers has decided to ac¬ 
cept the offer of the Smithsonian Insti¬ 
tution to estubli.sh at Washin^fton, D. C., 
a central historical museum of enRi- 
neering, in connection with which local 
branches will be developed in other sec¬ 
tions. 

The museum will be a storehouse for 
records of American eiiRineerinR 
achievements. If will afford opportuni¬ 
ties for researcli and investigation. The 
plan ha.s obtained the co-operation of 
the Federated American EnRineerinp 
Societies, from which body the joint 
committee was selected by the A.S.M.E. 

The Smithsonian Institution, in offer¬ 
ing to act as custodian of collections, 
urged that the movement be broadened 
from an engimuM-ing society standpoint 
to that of a national museum. This idea 
was acceptable to the engineers and the 
museum will be foumled oii ilie broai.est 
possible basis. 


tiK IIh' -III], mill (tf th. j;rlli'l;|| r.x- 
iit( liidrii III (he .'^1 ]:, .\,smini>' 
lli.il tin- nisi Ilf 11 .'Uisimcl ;i ( mn, iintu 
‘J'"'' JMI'I 'illit'i , Miii'.sMUy I'XjK'D.sn.s 
(lutii Uir jilan of .sliijmi.'nl in (inniiios 
fo .Nt'W loik W.LS (•(.‘Ills iiiul linlu'l Mi|l; 
this ftoni $1 21 i'-.ivcs $1 21, wliuli tn- 
Illidc.s llu.' (Itttlrililc \aluf aiiii liic ,lm\ 

\*.surM(' lh;il .Himli inercliiiiHti.sc w;nA an 
Mftirie' whicli on .Scpi ji, wa.s (luiiabb 
lind''! .sntioti .'lOn of tlir :icl of 
8, Unti, nl .’’ll (iMi ('(‘iM ;i(| \'alof'*‘in 
DividinK- $121 M\ 1 ;pl $11 5i:-[ ns 

Uk' value upon wliidi 'hil\ wa.s as- 
He.s,sni. .-uid which is (he I'liitcd States 
value of the nii'fi hatidi.se imported on 
< '(•[ 1, and stibjn i to the tin iter i cut 

ad valoiein r.itc piosidnl (ni- In the 
ptoviso of pataKiaph 28 Wlmn the 
ariiclc l.s .subjcit lo both a specific and 
ad yalofctn i.iie, the spe< uti dutN will 
be deducted hi'fofe making (he division 
'i'he. aniomd to tie dcductial as dut.\ 
in cacti ca.se wil! l)o governed bv thc 
anamru of dun actually paid on rhe 
arti<l«‘ u.sc'l as (he basl.s for coniuutu- 
Uon 

Th»‘ fnrcgotng applies to purchased 
good.'^ In tile case of consl^oied Kood.s 
the a(i{)raiacr will ascertain iiic ajnount 
of comini.sslon paid or coniracted to be 
liald and allow not to exceed « per C(>nt 
of tho gtus.« selling prb'e. ip imu of the 
8 piM' cent profit and 8 per cent general 
expense The tran.sp';rlfition co.st.s and 
duty will be ji.seertained in the sarne 
manner a.s on purchH.sed goods, 

Afiptalsing officers will ascertain In 
t)io usual wa> through the special 
u •'•'■r'd'e or othcrwi.se, as pro¬ 
vided by law and regulations th<‘ facts 
nec«‘SKar.\’ to be used In .surh conuiu- 
tations. 


AH-slstant Secrolaiy. 

Kfijvlation 12. 7'f«/,v~TeNts which arc 
peee.ssar.v In the appraisement of imported 
arficle.H shall be made andru' condllions ap¬ 
proximating as closely us practicable Uie 
conditions In whicli the articles will be 
actually used In trade or manufacture. 

hk’ijuJation i:i Tradr PapvrH «» Sowma 
of Infonuntion- -Appraising offleers may 
(■oriHUlt the trade papers, but the weight 
to be Riv(‘n to the quotalioUH and other In- 
formation therein I.s for the determination 
or (he officers them.selveg. 

I-, 14 Oblainitiff Information on 

Doubtful Qvc.stions —Appraising officeiH 
ports other than New York when In doubt 
on any que.stlon arising under paragraphs 
2( and 28 shall take the queation tip direct 
wffh the Appraiser at New York, who shall 
give his advice as promptly as possible. K 
the appraising officer shall be dissatisfied 
with the advice of the Appraiser at New 
York, or the latter ahall be In doubt on the 
Inquiry, the question shall be submitted to 
the Department for an expression of Its 
views. Edwa*d CurroRD, 

Assistant ^retary. 
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Stamford Chemists Hear 
Prof. Johnston 


I'ointH Out Errors in Existing Liter¬ 
ature—Says I’ressure Chemistry 
Is Normal Chemistry 

At a meeting of the Stamford Chem- 
icul Society, Monday evening, h’eb. 26, 
Prof. John Johnston of Yale University 
gave the principal address on “Some 
Effects at High Pressure.” Dr. John¬ 
ston pointed out the unfortunate exist¬ 
ence of a great many errors in the 
literature of the subject. This situation 
was, of course, not confined to data 
on high pressures, but was perhaps 
particularly noticeable therei because 
the preliminary work had been very 
crude. Nearly 25 years ago it was felt 
in many quarters that inorganic chem¬ 
istry had been completed. It was a 
lini.sheri .subject. Then Ahbogg began 
hi.s epoch-making compilations which 
have re.sulted in his Handbook on Inor¬ 
ganic Chemistry, now a standard refer¬ 
ence work. Thi.s served to call atten¬ 
tion to many of the gaps in inorganic 
chemistry. It began to be appreciated 
that the selection of an arbitrary timi- 
perature for inorganic reactions such 
as 25 deg. C. wa.s somewhat ridiculous; 
and then a great many investigators 
began work at high temperatures and 
a few at high prcssure.s, so that we are 
beginning to collect data on inorganic 
ciiniiioUTids with general relation to 
t iieir critical constants. 

Effwts of Stress 

'I'he speaker furthei stated that an 
eai.y differentiation could he made be¬ 
tween the effects of uniform and vari¬ 
able pressure, the latter ]iroducing 
si losses in the material, while the for- 
oici diH's not. Stresses have a perina- 
neiil effect on physical and chemical 
inoperties. Plniform pressure, however, 
lauses no ullimate change. The effect 
ol using, as u pressure medium, a sub 
.-laiiee which has a positive ehemieal 
leactioii with the materia] compressed 
luoihices very large changes in tlie re- 
'Ult. This is parlieularly true if cal- 
‘ mm enrbonate is measured under 
1 urboii dioxide pressure. Solubility in- 
'•leases seventy times within the experi- 
iiiciital pressure range, 

Dr. Johnston took partieulnr pains to 
iioiiit out the fact that pressure ehem- 
''-try was normal chemistry and that 
110 abnormal effects could he traced to 
•he influence of pre.ssiire. The state- 
iiients in geological books that such and 
^ucfi peculiar result was probably due 
'o pressure must inevitably lie revised, 
because it can he shown in the laho- 
latory that pressure does not have any 
effect of that kind. Many costly indus- 
trial experiments have been attempted 
mi the theory that pressure would have 
some unusual effect and many useless 
patents liave been granted on that as- 
'•imption. One of particular note was 
"lentioned, an attempt to separate 
•ailmium from zinc under pressure, 
"■hen it could be shown from theoretical 
re-scarch that no such separation.could 
possibly be effected. 


New Financing Plan Adopted 
by A.E.S.C. 

A new plan for financing t-he indus¬ 
trial standardization work of the United 
States, which provides for membership 
dues on the basis of one cent per $1,000 
of (cross receipts, has been formally ap¬ 
proved by the executive committee of 
the American Enj^rineering Standards 
Committee. And twenty of the most 
influential industrial executives of the 
country have accepteii places on an 
advisory committee which will co-oper¬ 
ate with the ways and means committee 
in ihe refinancing; of the American 
Enpineering Standards Committee. 

In submitting' the report of the ways 
and means committee, A. W. Whitney, 
chairman of that committee and of the 
A.E.S.C., declared that the economies 
which should accrue to the industries 
of America, through standardization, 
“arc to he measured in billibns of dol¬ 
lars, not millions.” 

New ClaHK of Members 

This report announces a new class of 
members in the A.E.S.C. to be known 
as “sustaining members,” and provides 
a special service to “sustaining mem¬ 
bers.” including information bulletins 
on developments in standardization 
work in this country and in every other 
country where industrial st.amlardiza- 
tioM is in progress. 

The plan calls for the ajipointmmil 
of an engineer-translator who will pro¬ 
vide translations of standards developed 
in foreign countries for the informa¬ 
tion service to sustaining memliers. The 
new information service will be an 
elaboratjon of the work whicli the 
A.E.S.C. has been carrying on in a 
small way. in calling to ilie attention 
of co-ojierating bodic's and the technical 
jiri'ss the imiiortant developments m 
standardization work, foTingn as well 
as Anu'i lean. 

Agriculture Department Plans 
Work for Color Laboratory 

A committee of dye chemists has 
been ajiiiointed by the Secretary of 
Agriculture upon recommendation of 
W. (i. Campbell, acting chief of the 
Bureau of Chemistry, to formulate 
fiians of work for tlv (’olor Laboratory. 

The committee consists of R. Norris 
Shreve, .secretary of the Dye Division 
of the American Chemical Society; Wil¬ 
lard II. Watkins of the National Aniline 
tV Chemical Co., Buffalo; Louis A. 
Olney of Massachusetts, president of 
the American Association of Textile 
Chemists and Colorists; Dr. William J. 
TIalo, of Michigan, chairman of the Ov^ 
Division of the American ('hemical So¬ 
ciety. and Dr. Clarence G. Derick, of 
Buffalo, N. Y. 

The laboratory has in its past work 
felt the need of a moi-i- intimate knowl¬ 
edge of the problems of the indu.stry as 
a whole throughout the country. The 
function, therefore, of the above-named 
committee will be to consult frequently 
with the bureau bo that it may be con¬ 
versant with the needs of various sre- 
tions and schedule its work accordingly. 


American Interests Protest 
British Rubber Restriction 

Firestone l^eadH Conference Which 

Urgen Repeal of British Law and 
Seeks U. S. Source of Supply 

A campaign for the repeal of the 
British rubber restriction act and for 
the development of sources of crude 
rubber supply that will make America 
independent of other countries Was in¬ 
augurated at a conference held last 
Wednesday in Washington between the 
automotive induBtries and governnlent 
officials. H. S. Firestone, of the Fire¬ 
stone Manufacturing Co., was the lead¬ 
ing spirit in the conference and acted 
as host to the visiting manafacturers. 
Philip H. Ixickhart of the India Rubber 
Manufacturers’ Association of Great 
Britain addressed the conference. He 
is viee-president of the Federation of 
British Industries, whi(;h includes 2,200 
manufacturing firms and which is op¬ 
posed to British restriction. He said, 
in speaking of the English manufac¬ 
turers’ attitude, that they do not like 
the restriction act in any shape or form, 
lie said he felt sure the three repre- 
smitatives of the Rubber Growers' As¬ 
sociation who came from England 
recently for a tour of the American 
rubber industries had returned to Eng¬ 
land with a much better comprehension 
of the wants of America than ever 
before. 

Uesolutions Adopted 

Resolutions were passed whioli au¬ 
thorized Mr. Firestone to appoint a 
eommittee to carry on this work. This 
committee will be announced shortly 
and will immediately take vigorous 
steps to aclneve the desired erid.s. Plang 
are now being worked out. for a per¬ 
manent organization. In speaking of 
the conference Mr. Firi'stone said: 

'■|'hi cnlil . 1 run rlriilly lifoVll lllUl 
I X.'rpl lOMill ll!lrr«'-.t h.l.i tirrll Ul OUHCd 
(iVrl llu rrStlU'llVC IIU’ll Vl| I'*-. iUl't th<i 

niiliiisiasiii sIkiwm liv lie' tnaiinfm-HirorH 
Iiirsriil Indlialrit itial u-w the 

lijiir uji.** ripi' ioi c<nic<'rl'■'! mlioii look¬ 
ing; to 111 '- iiljollltoii <jf til*- law. ^ 

Our j'lans now i.iovldr for a p'-nna-W 
)i. Ill or«iu!i/iii Ion lo carry lo a suni-aHS- 
fnl mrirlusion thr piowrarii di-signe<l lo 
indur*' firnai Mrilaiii to r<-«'orisnl*-i Iter 
ijtiwisr It-Kislallon iM-rlainint; lo rut>- 
liri and to tirotiioir tin- drvclopinent of 
tutdar planlalions in tin- PliillppInoH 
and Suuili .Ann-nca, as w-ll as in conil- 
iii-niul l^nit.'d Stai'-s. wiiirli latter field n 
possil.ilitie'' ■v\-en- pn-Hciiird liy Secre- 
(arv of Ayrieiilturr WalUice 

\Vr ilop.' to fortniilal'' plans to give 
I'vrry assislimcr avallal'h' lo Ihe |)e- 
partrrietiiK of f'omnn-Tce arnl Agriculture 
in liieir irspretly<- siirvey.s of potential 
iiiliher producint V'-gions. realizing that 
llir nitihcr nulus(r>' and tlie general 
pnl.lir W 111 lieia lit ill ..lid, 

Rulir Ocrupalioii Hurls East 

The Far East is feeling the pinch 
resulting from the uncertainty as to 
the delivery of German chemicaU more 
than any other section of the world, 
in the purview of the Department 
of Commerce. Prices have advanced 
sharply, somewhat out of proportion to 
advances in other countries. Whether 
this has been occasioned by the low 
state of stocks or is due to the readiness 
with which they have been cornered 
has not been determined. 
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Southern California A.C.S. 
DiscuHHKs Ceramics 

r. K. Ortman DelailH i*r«^rt‘Ks Jt> 
JnduHtry and PointH Ouf I^rob- 
Ic*ms Nfodinjf Solufion 

At th(‘ regular monthly mecluig of 
the Southcnj ('ulifornia Section of the 
American ('hernical Society, held al 
Los Angeles on Feb. 15, F. H. Ortman, 
vice-president of Tropico Potteries, 
Inc., gave an interesting address on 
recent developments in the field of 
ceramics. Mr. Ortman classified the 
various clay' groups to include pottery, 
faience, heavy clay and refractories. 
Glass was subdivided into building 
glass, pressed and blown glass, and 
optical glass. Enameled metal is an 
important development of thf* ceramic 
industries, accounting for u turnover of 
over $42,000,000 annually. Sanitary 
ware is being manufactured in rapidly 
increasing volume, and abrasives aie 
assuming importance. Mr. Ortman di^- 
eussed the blending of clays and the 
steps taken to prevent scumming and 
efflo) ‘cscence. Details were given as to 
the general composition of whiti' ware, 
and customery burning practice. Amer¬ 
ican and European porcelain were com¬ 
pared. 

Developments in (’eramics 
•An important development in the in¬ 
dustry has occurred in connection with 
drying, known as the humidity method. 
The humidity principle involves the 
boxing of the shape in an alniosphcre 
of low temperature and comparatively 
high humidity for a few hours until 
heated thoroughly and until u uniform 
vapor density has been attained. The 
temperature is then increased rajiidly. 
The result is an abaenci? of ease hard¬ 
ening and a considerable economy in 
time. By the old method, the burning 
of terra cotta ware would take from 
7 to 10 day.s. By the new method, the 
operation is completed, more elliciently. 
in 18 hours. 

•Mr. Ortman dealt at length with 
the subject of glazing, and di.scussed 
the troubles experienced, due to the 
difficulty of getting a glaze and body 
of uniform coeflicient of expansion. 
Dealing with the subject of health rt'g- 
ulation, tlie speaker discussed the use 
of lead in the ceramic industry. Mr. 
Ortman then paid a tribute to the 
leaders in the industry for the manner 
in which they disseminated informa¬ 
tion. The bars of secrecy that for¬ 
merly characterized many operations in 
ceramics have been let down, and there 
are no trade secrets. Formula,?; are 
only of value in connection with the 
material and conditions at the factory 
in which they were developed. Tech- 
nicianrf have nothing to lose and a 
great deal to gain by adopting n frank 
attitude toward their confreres. 

DiHfUKsion Held 

H. ].. Puyne, the chairman, at the 
conclusion of the address called for dis¬ 
cussion, mentioning that a recent issue 
of Chevtical MetallurffiQrl Enffineer- 
rnff. to which he ^efe^rv.^i in compli¬ 
mentary lerm^ Had an* advertisement 


for l.o-s Angeie.s refractorie.s of excep- 
;jonal (jualiti<‘s. T. S. ('urtis, the pre.si- 
(It r;t of the V'itrefrax ('onipany, rejilied, 
,,inl j^five some interesting information 
ohout (he firoduct.s in question, and the 
piogte.ss being made in the erection of 
th(' company’.s new plant. The exact 
.nalysis of this refractory, it was 
learned, has baffled even the most ex¬ 
perienced. 

Mark Walker, the secretary of the 
seeLion, announced that Dr. Franklin, 
the newly elected pre.sident of the so¬ 
ciety, who is also the president of the 
Southern California Section, would at¬ 
tend the next meeting, to lx* held on 
March 10, and deliver an address on 
the ammonia compounds, a subject on 
which he is the undisputed authority. 
This meeting will constitute the in¬ 
auguration of a lecture tour which Dr. 
Kranklin will undertake on his way to 
the Kastem States. 

Hiircaii (if Mines Cur In Mak(‘ 
a 6 Mniiths’ Trip 

Contrary to the information recently 
jiublished in these columns, the Bureau 
of Mines car “Holmes" has not been 
dismantled, but has started on a G 
months’ trip, during which experiments 
will be conducted at various refractories 
plants. The experimental work which 
will be (lone at each of these plants is 
in co-operation with the Kefractories 
Manufacturers' Association. The plants 
at which the experiments will be con¬ 
ducted follow; American Refractories 
Co., Baltimore; Brooklyn Fire Brick 
Works, Brooklyn; Lavino Refractories 
Co., Womolsdorf, Pa.; Kier Fire Brick 
('()., Salina, Pa.; Ashland Fire Brick 
Co., Hayward Station, Ky.; Charles 
Taylor Sons Co., Taylor, Ky,; Chicago 
Fire Clay & Retort Co.. Ottowa, III 

IVrsonnel for Trip 

E. P. Ogden, a eeramic engineer ul- 
taehed to the Columbus Station of the 
Bureau of Mines, is immediately in 
cliarge of the teehnieal work that will 
be done at. these plants. The car is 
accompanied by Alfred Whitford, E. M. 
Rupp and A. H. Fessler, eeramic engi¬ 
neers; R. F. Lunger, fuel engineer; F. 
Wontzell, laboratory assistant, and W. 
Pk Rice, the ear foreman. G. A. Bole, 
the superintendent of the bureau’s 
(Vramic Station, came to Washington 
to confer with bureau officials and the 
men on the car. While the car was in 
the railroad yards at Washington, it 
was inspected by a number of public 
offieials. 


South Starts Tire Making 

A recent report from Birmingham, 
Ala., tells of the formation of the Mur¬ 
ray Tire Co., to manufacture in that 
city various grades of automobile tires. 
The interests behind the new concern 
have long been engaged in marketing 
tires in the South, and because of the 
proximity of the source of such raw 
materials of tire n^ing as cotton and 
com they feel they can carry on manu¬ 
facture there more cheaply than in 
uny other section. 


federal Jury to Investigate 
Paint Makers 

Altorney-fJeneral Orders Probe Into 
Alleged Sherman Law Violations 
of Paint Association 

On instructions from Attorney-Gen¬ 
eral Daugherty, who is investigating 
charges that the Paint Manufacturers’ 
Association of the United States is vio¬ 
lating the Sherman anti-trust law, the 
federal grand jury of Philadelphia be¬ 
gan on Feb. 21! an investigation. 

Accordingly Samuel R. Matlack and 
George B. Heckcl. vice-president and 
secretary of the association, respec¬ 
tively, were called before the jury. Mr. 
Matlack, who is president of G. D. 
Wetherill & Co., Inc., denied emphati¬ 
cally the charges made. Mr. Heckel 
said he knew of no violations of the law 
by the association. He further stated 
that the association maintained a bu¬ 
reau in Washington to aid the govern¬ 
ment in preventing any possible abuses. 


T(-xaiiH Oppose Carbon 
Black Plants 

The* establishment and operation of 
carbon black plants in the Bethany 
natural gas region of Texa.s, permitted 
in a bill now before the Texas Legis- 
latun*, are strongly opposed by cham¬ 
bers of commerce and other trade and 
civic organizations in the district. It 
is held that the operation of carbon 
black plants will jeopardize the natural 
gas supply seriously and curtail the 
chances for other industries to utilize 
the large, deposits of clays, silica sands, 
ocher, iron ore and other raw materials 
in this district, as well as make .similar 
curtailment in the supply of gas for 
domestic service. A carbon black plant, 
it is sot forth, consumes more gas than 
a city of 25,000 per.sons each day, close 
to 100,000,000 cu.ft. of gas daily being 
utilized by the plants in the Monroe, 
La., field. It is also pointed out in the 
protest that such a plant furnishes em¬ 
ployment for only a comparatively 
small number of persons, gives little 
revenue to the land owner, and is no); 
desirable from a community and in- 
du.strial viewpoint. 


Olive Oil Foots Hearing 
Is Extended 

An extension of time, in the hearing 
before the Treasury Department in 
which oil importers seek the imposi¬ 
tion of a 10 per cent duty on olive oil 
foots under the new tariff act, has been 
granted by Assistant Secretary Clifford. 

The tentative plan of the Treasury 
to assess this commodity has aroused 
much protest from soap makers. The 
soap interests, which as.sertcd that the 
commodity is .sulphured oil unfit for 
food, have presented their case to the 
department quite fully. The oil im¬ 
porters, who feel the free import of 
olive oil foots is discrimination against 
them,.were late in presenting their side 
of the argument and for this reason 
the time has been extended. 
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Cotton Men Remove Hutchison 

Since his election as preskient aiul 
manatring diri^tor of the National Cano 
paign for Boll Weevcl Control, :h(- 
American Cotton Association has rc^ 
voked Dr. M, Keese Hutchiaon'.s a]i- 
pointment as managing director of 
research for that organization. 

President J. S. Wannamaker of the 
American Cotton Association announces 
that the activities of that liody are to 
be intensified. Plans are under way to 
form an independent scientific re.search 
commission which is to co-operate with 
state and federal agencies in studying 
control methods for the boll weevil 
menace. 

Engineering Couneil Meelg 

The executive board of the American 
Engineering Council, which is the gov¬ 
erning body of the Federated American 
Engineering Societies, will meet in Cin¬ 
cinnati March ‘2,'A and 24. Government 
reorganization and reforestration will 
be among the chief questions to be dis¬ 
cussed by the engineers, who will repre¬ 
sent thirty national and local engineer¬ 
ing societies. 

Charles H. MacDowell of Chicago i.s 
chairman of the engineering committee 
which is arranging the plan.s. Other 
members are S. H. McCrory, chief of 
the Division of Agricultural Engineer¬ 
ing, U. S. Department of Agriculture; 
W. H. Hoyt of Duluth, Minn.; and J. C. 
lialston of Spokane, Wash. 

- 

.\s8iHlanl Palt'iit Examiners 
Wauled 

The United States Civil Seivici 
Commission announcos an oppn com 
potitive examination for assistant ex¬ 
aminer, Patent Office, to take place on 
April 4, 5 and fi, IPiili, at various post 
offices and custom houses throughout 
the eountry. Vacaneies in the Patent 
Offiee at an entranee salary of $1,500 
and $20 per month bonus will be filled 
from the results of this examination. 

Those desiring to take the examina¬ 
tion should apply immediately to the 
United States Civil Servive Commis¬ 
sion, Washington, D. C., for full infor¬ 
mation, stating the name of the ex¬ 
amination which they desire to take 
and applying for form 1312. 


Governmenl Seeks Chemists 

The United States Civil Service Com¬ 
mission announces open competitive ex¬ 
aminations for the positions of chemist 
($3,000 to $5,000 per year), associate 
chemist ($2,000 to $3,000 per year.) and 
assistant chemist ($1,600 to $2,000 per 
year). The vacancies to be filled are 
m the Chemical Warfare Service, Edge- 
wood Arsenal, Md. There are also 
^ome positions of similar qualifications. 

Applicants can secure full informa¬ 
tion by writing to the Civil Service 
Uommission at Washington, D. C. Ap¬ 
plication blanks, Forms 2118 and 2376, 
ean be secured from the following 
places: Civil Service Commission, 


ashnigton. 1). C.; the Secretary of the 
nited Slates Civil Service Board, Cus¬ 
tom House, Hoston, Mass., New York, 

^New Orleans, La., Honolulu, 
Hawaii; Post Office, Philadelphia, Pa., 
.■\lhinta, Cia., Cincinnati, Ohio, Chicago, 
ill., St. Paul, ^Minn., Seattle, Wash., 
San Fiancisco, Calif., Denver, t'olo.; 
Ohl Custom llous(\ St. Louis, Mo.; Ad¬ 
ministration Building, Balboa Heights, 
Canal Zone; or the Chairman of the 
Porto Hieau ('ivil Service Commission, 
San Juan, P. 1. 

Applications must be filed witlr the 
Civil Service ('oinmission. Washington, 
D. C., with the material required, prior 
to closing March 27, 1023. 


ClieiiiiHlry InHtituIr Meets 

At the regular meeting of the 
Council of the .American Institute of 
(’hemistry on Feb. 26, new applicants 
were elected to memborshi]) and plans 
completed for the circularization of 
American chemists on the desirability 
of affiliation with this strictly economic 
society of chemists. 

Dr. Frederick D. Crane was appointed 
chairman of the classification committee, 
L. H. Seidell of thetemployment c(»m- 
inittee and H. G. Byers of the ethics 
committee. Reports were read announc¬ 
ing the early estahlishrnent of chajiters 
and of the growth of interest in the 
plans of the Institute throughout the 
country. Chemists interested in the 
e/Torts of this organization to establish 
the professional status of chemists on 
an economic as di.stinguished from u 
scientific basis are urged to ^end their 
suggestions to the (5>uncil, 381 Fourth 
,Ave., New York. 

Iniporlb Slalibliral Service 
to Expand 

The Department of Commeree i» 
planning to expand its .statistleal serv¬ 
ice on chemical imports. This will in- 
clnde the entire synthetic organic group. 
■At present an accurate picture of the 
volume of many imports cannot ht^had, 
due to the lack of .subdivision. For the 
import statistie.s to be of greatest 
value, it is necessary in many instances 
to de.seribe the individual commodities 
nr qualities of a commodity. The House 
Committee on Appropriations has al¬ 
lowed a deficiency appropriation of 
$150,000 with which to expand the im¬ 
ports statistical .service. 


Gab Association Convention 
Fixed 

The American Gas Association will 
hold its 1923 convention at Atlantic- 
City during the week of Get. 15. This 
decision has been reached after a can- 
va.ss of the entire membership of the 
a.saociation, which resulted in 71 per 
cent of the votes for Atlantic City. The 
convention there will be supplemented 
by an extended exhibition probably on 
the Steel Pier. In reaching this de¬ 
cision the committee has tentatively 
recommended that the 1924 convention 
be held in Chicago. 


New Law Establishes Navaf 
Stores Standards 

The Senate Committee on Agriculture 
and Forestry favorably reported a 
bill to establish standard grades of 
naval stores, under direction of the Sec¬ 
retary of Agriculture, which was 
passed in the ehfsing hours of Congress 
and signed hy the President. 

The bill as passed is a eomplete sub¬ 
stitute for prevKiLis measures on this 
subject which have been pending before 
the committee. It embodies the funda¬ 
mentals agreed upon between the De¬ 
partment of Agriculture and a commit¬ 
tee repre.senting jiroducers and large 
consumers of naval stores. 

Three standard gra<les of turpentine 
are establisned, “gum spirits of turpen¬ 
tine," made from gum from a living 
tree; ‘Wteani-distilied wood turpentine,” 
which shall be wood turpentine distilled 
with steam from the oleoresin within or 
extracted from the wood; and "destruc¬ 
tively distilled wood turpentine," which 
.shall be wood turpentine obtained in the 
d(structive distillation of the wood. Two 
classes of rosin are establi.shed, “gum 
ro.sin" and “wood ro.sin," with thirteen 
grades. 

The Secretary of Agriculture is au¬ 
thorized to change grades or to create 
new grades after 6 months’ notice to 
the trade. Sale of naval stores not 
within the standards, or false gradings, 
would be made punishable by a ftnt not 
to exceed $5,000 or imprisonment of not 
more than a year , or both. 


Baby Element Was Expected 

('hemists at the Bureau of Minos are 
inclined to ac<Tpt the accuracy of the 
observations resulting in the announce¬ 
ment that a new element had been dis¬ 
covered. This element has been called 
hafnium, as has already been announced 
in our columns. Work at the Bureau 
of Mines has indicated the, probability 
that an element exists which belonged 
to that point. The element having an 
atomic number of 72 was missing 
the series, and on the periodic table 
it will come between lutecium, which 
has an atomic weight of 175, and tan¬ 
talum, which has an atomic weight 
of IHl. 


Paper Exposition Announces 
Speakers 

The Paper Industries Exposition, 
which is to be held at Grand Central 
Palace, New York, the week of April 
9, has secured as speakers for Printers, 
Publishers and Advertisers day, Friday, 
April 13, Don C. Seitz of the New York 
World and Dr. R. E. Rindfusz, secre¬ 
tary American Writing Paper Co. 

Mr. Seitz, who is busineas head of 
the World, will discuss the newsprint 
situation from the point of view of 
both manufacturer and consumer, for 
the World owns it.s own paper mills. 
Dr. Rindfusz will speak on the “Stand¬ 
ardization of Bond and Ledger Papers,” 
a task on which his organization, in 
co-operation with numerous consumers, 
has iong been working. 
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Increased Paper Output 
In Newfoundland 

An agreement which will increane the 
output of the paper millw of the Angio- 
Newfoundlaml Development Co. at 
Grand FhIIh, N. F., by 100 t<»ns per day 
has been arrived at between Lord 
Rotherniere and Sir Richard Squire.s, 
representing the (Jovernment of New¬ 
foundland. I'remier Squires, in hm- 
nouncinp the arrangement, said that no 


I'once.ssions were involved and that the 
deal was a straight business proposi¬ 
tion. Work will be commenced on the 
concessions ns soon as possible and, in 
conjunctiem with the Sir W. G. Arm¬ 
strong Whitworth development at Hum- 
bermouth, will provide-for a total in¬ 
crease in the dominion’s paper output 
of ftOO tons per day, When these two 
developments are completed Newfound¬ 
land will manufacture approximulely 
tons per annum. 


Personal 


R. V. AcfrroN, of the Rureau of 
Mines staff, has gone to IMtchei, Okla., 
to work with Dr. F. Flynn of the Vuli- 
lic Health Service mi a study hemp 
made of the dust conditions in zinc and 
lead mines at that point. 

Dr. Kdoau C. Hain has gone iu Dun¬ 
kirk. N. Y., with the Atlas Steel Cnt- 
poratlon as research rnetallurgisl. He 
still maintains eontact with the Na¬ 
tional Camp Works of the (ieneral Klee 
trie Co. tlirougli Ihi* Clevidand Wiie 
Division, in a eonsulting eapueily. 

(’HAKl.K.s .\. Bi,<K)MKIKM), head of the 
Hloomtield (')ay Co,, Meluchen. N .1.. 
wa% honored on hi.s seventy-fouidli 
birthday, Feb. 2''i. by having n larue 
framed jmh trait hung m the ik'w eerani 
ics building, Hutgio's (^)ll(.'ge, New 
Hrunsw'iek, N. .1 , in recognition df fu'' 
accomplishments m founding the cerani 
ics department at the institution. 

A. I'i. Hi'i’HANAN, .Ik , has resi^iasl 
us assistant editor of ('hetn. ik .Mil 
to become assistant setTetary of the 
Alumni -Assoeial loi), Feliigii 1 ’ iiu’ersily. 
Hethleheni. Fa., whieli is a newly 
created position. He was inarm'd to 
Mi.H-s Lois I’ease on h’ob. 22 and ('xpeet.s 
to assume lim new duties early m 
March, after returning from Bermuda. 

JusKi'ii U, CAKi’KNTi'tu, a seii'iililic as¬ 
sistant. has Ih'i'ii a))pointed to a jiosiLion 
in the Color Faboratory iif the Bu¬ 
reau of Chemistry. Wasliington, I). 
by transfer from the Fixed Nitrogen 
Research Tiaborat<»ry of the Department 
of Agriculture. 

Niiiuus (lOopwiN IS now general man 
ftger of (hi' hiternational Chemical 
Products Co , (ilemj/ile. Calif. 

JI. .A. (diKAVK.s and H. F'ty’nti.i.vS 
have been awarded jointly the eer- 
lificate of merit of the Franklin liisti-^ 
tiite, Bhiladelphia, Pa., for notable and 
oirginal inventions for their electric 
steel melting furnaces, known as the 
*‘(ireav('s-Ftohelh.” type furnace. 

0. S, Kkenku. Junior chemist, has 
been transferred from the (Carbohy¬ 
drate Faboralory, Bureau of Chemistry, 
Washington, to the St. Biwiis station, 
J. L. Sb'u. IVAN, food and drug inspec¬ 
tor, has been tran.sferred from Douis 
to (’hicago, and Inspector William H. 
TiEarr has l>een transferred from Chi¬ 
cago to St. Loui.s. 

Thomas Mioolev, da.^will he pre¬ 


sented the Nichols Medal on March 9, 
for his work in the development of the 
anti-knock compounds for internal 
eomlmstioM engine.s. 

Dr K. B. Moore, chief chemi.st of the 
Bureau of Mines, spoke at Princeton 
Fnivi'rsity March J, on radium. 

■f. S. Nw;ki: has left the editorial 
slat! of ('lu')n. tt M(’f. to take up (‘ngi- 
nei'i'ing practice with sjiecial reference 
to mining engineering. He wilt also 
handle industrial diamonds tor diamond 
di illing. 

. (J Neij.],, viee-ju'esiilent and gen- 
01 III manager of the Cieneral Tiro & 
Kiihbc'r ( 0.. Akron, (Jhio, gave an in- 
leresling and instructive address before 
the nienitiers of the Ditwn Town Asso- 
eiahon at Hoti'l .St. l'’ratK'is. San Fran- 
< isco, ( alit., on I''eb. l.i on tlu' subji'ct 
“Ulial About the Uubiier Industry?” 

ItAltoi,n J. Faynk, a ’22 graduate of 
M.IT., who luis bi'en with the General 
I'.lerliu- ('(>, at Fittstielil. Mass., since 
ills graduation, is now an eilitorial 
assistant on the staff of (lion. A- Mrt. 

-Aij'UEO I. PiiiLii'Fs, formerly asso- 
i iate gas engineer, National Bureau of 
Staiiibirils, and lately service engineer 
ol the American Gas Association, i.s 
now gas ongineor with Arthur I). Little. 
1 m<-.* Cambridge, Mass. 

T. T. Read, chief of the Information 
Ser\'ic(' of the Bureau of Mines, has ro- 
turni'd from a visit to a number of 
South American countries. 

Dr. Walter Rosenhain, the Knglish 
scicnti.st. gave two brilliant lecturi's at 
Carnegie Institute of Technology, 
Pittsburgh, on Feb. 12 and KS. The 
subject of his first address was '‘Metal¬ 
lurgical Research at the National Phys¬ 
ical I.aboratory, Teddington, England,” 
and the other was on “Strain, and Its 
Relation to Fractures of Metals.” 

(lEORCK P. Shinc-leu. Jr., has been 
appointed as an associate chemist in 
the Leather and Paper Laboratory of 
the Bureau of Chemi.stry, Washington, 
lb C., by transfer from the Chemical 
Warfare Service. 

F. C. AVkber, chemist in charge of 
the Animal Physiological Laboratory of 
the Bureau of Chemistry, rasigned at 
the end of January, to accept a position 
with the Fleischmann Laboratories, 
New York City. 



Obituaiy 


David Augustus Deckow, manager 
of the waterworks department of the 
Worthington Pump & Machinery Cor¬ 
poration, New York, died in East 
Orange on Thursday, ?"eb. lb, and was 
buried in Luckport, N. Y., Sunday, Feh. 
18. He was born in Bangor, Me., and 
was graduated from Maine State ('ol- 
Icge of Mechanic Arts of the University 
of Maine at Orono, in the class of 
1879. 

After his graduation from college, 
Mr. Decrow taught school for a year or 
more in a lumber camp in Maine. He 
went from Maine to Lockport in the 
early 'ROs and became associated with 
the Holly Manufacturing Co. as a 
mechanical draftsman. In 1893 he was 
made designing engineer, in 1900 chief 
engineer and in 1903 secretary of tlie 
company. During his connection with 
that plant he became known as a water¬ 
works engineer and continued his work 
as a speciali.-^t in that line to the time 
of his death. Some years ago the Holly 
Manufacturing Go. was combined willi 
the Snnw' Steam Pump Work.s at Buf¬ 
falo, K. Y., us part of the International 
Steam Funqi Go. Mr. Decrow went 
to Buffalo at the time of this change 
and took charge of the pumping ma¬ 
chinery manufactured by both com- 
pnnic.s. 

The Internationa! Steam Pump Co. 
was succeeded by the Worthington 
Pum]» A Machiner.N (’orporatiim in 
April, 19!b Soon thereafter Mr. Dc- 
crow was called to thi' head {iflice in 
New Ab>rk as manager of the water¬ 
works department and continued in this 
position until )iis untimely dcatli. He 
is survivi'd by his wife and two sons. 

James T Head, for many years in 
ehargi' of the production of pota.ssiurn 
cyanide and otlier pri^ducts at tlu^ 
local plant of Ihe H. V. Davis ('hentica! 
Works, New Bedford, Mass., died Feb. 
8, of Bright’s disease, at the age of 72. 

(’HAKLE.s JDijlii’ Monto, chemical 
engineer, died in Kotka. Finland, Feb. 
IT, 1923. He was connected with the 
National Carbon ('o., Cleveland, Ohio, 
the Nungesser Carbon & Buttery'('o. 
of Cleveland, Ohio, and the Superior 
Carbon Products Co. of Poughkeepsie. 
He sailed for Finland in June, 1921, to 
engage in the manufacture of carbon 
electrodes and batteries, in which busi¬ 
ness he was engaged at the time of his 
death, which occurred from pneumonia. 
His body Is being brought to this coun¬ 
try for interment in Canandaigua, 
N. Y. 

Wape a. Taylor, a prominent steel 
manufacturer and chairman of the 
hoard of the American Zinc Products 
Co., Greencastle, Ind., died at Pasa¬ 
dena, Calif., Feh. 17, of heart di.sease. 
He was head of the Deforest Sheet & 
Tin Plate Co., Niles, Ohio, until that 
company was acquired by the Republic 
Iron & Steel Co. He is survived by his 
wife and d/iughter. 




March 7, 1923 chemical and metallvjegical engineering 



Market Conditions 


In Chemical. Metallur^cal and Allied Industries 
A Survey of the Economic and Commercial Factors That Influence Trade in Chemicals and Related Commodities 
Prevailing Prices and Market Letters From Principal Industrial Centers 



Rising Prices and Production Costs 
Accompany Greater Industrial Activity 

Increased Output of Basic Commodities and Better Business Condi¬ 
tions in Wholesale and Retail Trade Mark Progress Since First 
of Year—Labor and Transportation IMflicuIties Foreseen 


T HKKE is abunilaiil cvuicncc that 
the business revival has continued 
to li'ain momentum since the first of the 
year. (Utpacity operations on the jiart 
of most manufacturing industries and 
the volunu' of wholesale trade limited 
only by transportation dilbculties are 
encouraging developments of the past 
days. As yet there is but little of 
the speculative bidding and ilujilication 
of orders that usually accompanies an 
artificial business boom, but neverthe- 
’less some apprehension is being lelt be¬ 
cause of the surging rise in prices and 
production costs. Kurther advances in 
raw material prices threaten to carry 
manufactured goods to still higher 
levels and thereliy enhance the danger 
of a runaway market, sjieculation and 
paper [irofits. Rather it is to be hoped 
that before long an efiuilihnum can he 
reached in industrial conditions so that 


production and consuni})tion can iiroceed 
without the violent ftucLuations noted 
(luring the jiast ft*w months. 

Many Industries Active 

('ottun goods, pig iron, steel ingots, 
locomotives, zinc, bituminous coal, and 
wood chemicals arc some ot the indus¬ 
tries showing the largest output since 
the houm of H)20. Tkr Siirrcn of Car- 
)‘cnf I>i(yiitons on Keb. 2<i makes the 
following comments on these industrial 
activities: 

I'lXloii ciiii.'^iinfpl i'>o !>>' I'Mil'' inills iti 
.liimoiM vv;is tin iliiiiJ liimt-Hi to <iiii 
tolaliiiR liiili’h. Wool r.-- 

i'.'ipts .ii llo.Mldn vt''i<' V'.-i V 111 .)aii- 

ii.ii\ wiili fni''ik:n woiil r.'i'«ii)l!- Ill' hiF;li- 
rst 'siJH'r Aptil, I't-I. Silk i'(Hisuin!Jtio!i 

lllCM'a«ril 1(1 .ll.liSlI WillU Htockh 

(i.i'hiicd (rcm the I ).'Ccnil.« i blnh nnik- 
riig-iioii pr<nlu('Uoli at .'i, 0-1 ions 

wa.v llii laincsl since Mctohc!, I'-'-C, 

• 1 .■.■l-lll^;^)l pi (xlllctiori 111 ;i,717,(171 Ions 

III .liiiiiiaiv \\:is not c\c. cdiM] .since Mii''elu 
JO, 1 ■ iilillc(1 ord'''s of 1 lie I’niled Slal( s 


“Cheiu. & Mel.” 

Wcighled 

ln<lr\ of (llirniioul Prices 

lLi.se 1(11' Ici 


T'hl.'- \V('K 

I7B.7I 

Lust Week 

. . l7t»..iS 

Mulch, lit:::; 

Lift ml 

Mutdi, / 


Muicli, LCjii 


Api'il, (hi^hi 

. list; mi 

April. L';:i |1'*\V) 


'file .sllylil ud\;iJic' 

n luiM Week's 

mdex lumil'ci i'’ due U 

iTaeliomil In- 

cre.I.Hc.^' in llie p' IceS 

t cHumic pot- 

asli and hiis'‘ed ml. 

Other prices 

well Weil mamlained 

uml nu (If- 

I'lnifH W' Ic lep'U li (1. 



Sp’i 1 I’<11 porn t ion incKa.sed alter It tnottlliH 
.,1 dcelPoH and m.id' a Idsh record since 
K.i.niaiN, ll'-l, at (1,1*.H».7 70 ions. Vjer* 
eliani piR-iion sliipioeiUs, unfilled orderH 
.Iiid slocks pi('ieas'‘d. I'Ul .sales d( elined. 

Sliipnielits o! lo( oiuolikes wei'O ihe iliril- 
rsi suns .laiin.iiv, lli-l, and uiilllled or¬ 
ders \^er. llii liinlesl on lerord. lU l.VKci 
locotma i\ I .s 

I’toduetioii ol /.me rose (o lllt.fdl-I.OnO 
11,. ihf IdKliesi since MatclL liuin. Vhtli- 
Slocks declined lo ;(:k14S,(Ulll 11)., llie low* 

I si slnee llic ai niist ice 

rcodiniion d' laiumiiious coal in .lanu- 
aiy .iiriounl''d to ..n, 1 Id.oiKi loiih, tlie hifih- 
e.st month wllll oIH e\Ceptlon silici' J)0- 
ceiiiher. i:uhl 

Finnres on niMx i iiics, wlueli have JuhL 
hreoine .nailchh, -sh'iu a slightly In- 
eieused consiinipi loo ol iiilil>er, l>ut a fall- 
lOK oiT Ill prodocllon of (ii'en, Slilpmcnts 
ot lires iiif're,iscd and stoi’kH WcTu re¬ 
duced. 

l.uildiiiF: (onliael.s awarded iji the 2i 
Noiiheast'Ill StiiicH In .lanuar\ incrcHsed 
I )■.•! eeiii o\'-i l>ecemli('i' and ill per cent 
o\'ei .lamiai \, 1 Ulli: 

U olid (h'toieal plants |)ioduc<;d about 
lane ,is iiiiieli acetate of lline and wood 
aleiiliol in I'eceinhei as a year aiio. 

Keccipis ol niipentin'' and resin wore 
hinhet litaii in .lanuary, lliliU. Slocks ot 
jesin weic kiiTU 1 Ilian a year ano, but 
lurpeiitio' slockH were smaller. 

Iteceipl.M and shipmi nl.s of Iht\s<‘ed W'cro 
les.s ihan III !‘ecemher hut yi'cnlor lliun 
a \eai ;tyo. Slocks decllueti la a total 
ol oiilv Sj.cnn liu.sliejs at MinmaipollH and 
I mliith. 

('rufic oil production continues at an 
altogether unprecedented rate. The 
American Petroleum Institute estimates 
that th(‘ daily average gross production 
for the week ended Feb. 24 was 1,784,- 
700 hhl., as compared with 1,757^550 
bid. for the preceding week and 1,410,- 
450 for the corresponding period in 1922. 

Threatening Shortage of Labor 

A factor which may act as an impor¬ 
tant check on further business expan¬ 
sion is the rather general shortage of 
labor. Many plants reported an inade¬ 
quate labor supply in January, accord¬ 
ing to the United States Department 
of Labor. The monthly survey made 
by that department in 4,153 repre¬ 
sentative establishments in 43 manufac¬ 
turing industries showed an increase 
of 1.4 per cent in the number of em¬ 
ployees during (January. The greatest 
increase was in the pottery industry 




















472 


CHKMICAL AND METALLURGICAL ENGINEERING 


VoL 28 , No, 10 


■(36.9 per cent), due to resumption of 
production fuIlowinK a general strike. 
Fifty-two fertilizer plants reported an 
increase of 10.8 per cent. There wore 
3.3 per cent more workers in the 74 
chemical plants that report to the de¬ 
partment. 

Chemical Prlcen Advance 

Fur the past 3 or 4 months the aver 
age wholc.sale price.s us recorded hy the 
index numbci's of the government and 
other agencies have boon fairly con¬ 
stant. Closer .study, however, reveals 
the fwt that prices for certain bnsi<- 
commodities have stiffened considerably 
and this has been offset by declines in 
other prices. Since the. first of the 
year the prices for the principal chem¬ 
ical and metal priducts have shown 
marked advances. These are intlicati'd 
in the accompanying chart comparing 
this magazin(*’K weighted index of 
chemical prices with the index numbers 
of the C. S. Bureau of Labor Statistics. 


January Steel Production 
Breaks All Records 

Steel production increased ralliet 
sharply in .lanuary, is increasing now, 
and promises to be higher still this 
month. January brokt* all records since 
the armistice, wnth the exception of 
March, 1920. March, 1923, is practically 
certain to beat that record and rna.v 
possibly heat the highest record during 
the war. Both high points were reached 
on the ev(‘ of limiting influenct's de 
vtdoping. The high point in the war 
was in September, 191H, ju.st before the 
influenza epidemic, with a rate of about 
47,000,000 tons of ingots a year, while 
the high point siiue the armistice was 
in March, 1920, just before the “outlaw" 
railroad strikes began April \, the rate 
being about 45,000,000 tons. 

Ingot production ran at an average 
of about 34,500,000 toii.s a year for O 
months following the coal strike of 
April 1, 1922, then averaged 40,000,000 
tons in the last 3 months of the year, 
and was at about 43,500.000 tons in 
January. Of late pig-iron production 
would have supported a slightly higher 
steel production rate than has obtained, 
the difference probably lying in mills 
replenishing pig-iron reserves, entirely 
depleted during the coal strike. 


BusiiicHH Failures Full Off 

During February 

Bradstreet's rejiort on the total mini 
bev of business failures during January, 
1923, was 20 per cent less than the 
total for .lanuary a year ago, upd the 
February total shows u decrease of 24 
per cent from the like month of 1922, 
Measured in terms of liabilities, the 
January total fell 49 per cent from last 
year and that for February shows a 
decrease of 45 per cent. 

These two montlis mark the recession 
from the high totals which have charac¬ 
terised these reports during the past 
2 years. 


Moderate Activity Again in Evidence 
' in New York Chemical Market 

Most Trices Well Maintained—Alkali Market Shows Improvement— 
Producers of Bicarbonate of Soda and Iodides 
Announce Advances 


Xkw York, March 5, 1923. 

11 K clicmical market show'ed imxler- 
ale activity during the past weekr 
allfiniigl) trading was mostly for small 
()uantities. Imported commodities con¬ 
tinued to feature the market, due to the 
inabilit> of Cermnii manufacturers to 
make any dctimlc delivene?' on oM con- 
tmcLs. I*erniangariatc of potash was 
viTy lirni, and much higher prices were 
iccoriled among leading impurteix. Pro¬ 
ducers of bicariionate of soda an- 
eouneed higher prices at the works, due 
to imreased costs <if production. The 
ex))ort imiuiry for caustic soda showed 
a marked improvement and several 
large tonnage sales were reported to 
-lapan and Europe. Soda ash has also 
shown a lirmer tendency on siiot. Ar¬ 
senic continued along former levels, 
with buyers showing little disposition 
to inirchase in round quaiititties. Recent 
advances in copixT .sulphate were well 
maintained and the buyers showed ad¬ 
ditional Interest in tlie g«‘neral move¬ 
ment Importers of giauhers salt 
reported a scarcity on spot and (juoted 
$1 ])er 100 Ih. for shipment in hags. 
Manufacturers of iodides announced an 
increase of 15c. per !h. Importers of 
caustic potash were (piite firm in their 
views an<l iiuoted much higher prices 
on hniiUsl stocks of spot material. Yel¬ 
low pru.ssiate of soda was somewhat 
weaker, due to the alisenee of any large 
buying interest. 

Principal Price Changes 

A/ro/ud-The tone of the nuirket 
fur methanol ami denatured alcohol 
showed u marked improvemmit Prices 
did not change, however, and ilenutured 
No. 1 coritinucd at 38@40c. per gal. and 
motham.l 07 per cent at $1.25 per gal. 
in barrels, 

Snlplurte —Spot goods re¬ 
mained in very scarce supply, due to 
the increased export demand. Pro¬ 
ducers reported a heavily sold up con- 
ditiim at the works. Resale material 
was quoted around $3.85 per 100 lb., 
f.a.s., in double bag.s. 

Arweafe—Spot goods ranged around 
15i(^15iic. per Ih. Activity has .slack¬ 
ened considerably and dealers were 
anxious to sell at fractionally lower 
figures. 

liarium Carhovatr —A better demand 
was reported for spot materia! and im¬ 
porters quoted $72.50 per ton for spot 
goods. The general range was around 
$72.50@$75 per ton. 

liirarbovate of Soda —Leading pro¬ 
ducers advanced prices on all pack¬ 
ages due to increased production costs. 
Barrels were quoted at 2c. per lb. f.o.b. 
works, with kegs ut 2jc. per lb. 

Cavstic Pota-gk —Imported 88-92 per 
cent material on spot Was in very scarce 
supply. Sales during the latter part 


of the week were recorded up to 8c. 
per lb. Shipments were quoted at 7§c. 
per lb. c.i.f. N. Y. 

(/anstir Soda—The. export market 
showed material improvement, with sev¬ 
eral fair-sized sales reported to Japan 
and Italy at .$3.45@$3.50 per 100 lb. 
The domestic market continued along 
lirni lines, w'Uh quotations ranging 
around $3.75 j)er 100 lb. ex-store. Con¬ 
tracts were ([uoted at $2.50 per 100 lb., 
basis 60 per cent f-o.b. works. 

Chloratv of Soda— A firm market w-as 
reported, with sales around 6i(a)63c. 
per lb. f.o.b. works. ImjKmted material 
held at the .same level. 

Copperas- Spot goods were quoted 
at 1 'ic. yier lb. in barrels. Bulk material 
at the works held around $10.50 per ton 
and $19 in bags. The demand, however, 
was merely of a routine nature. 

Fhwride (tf Soda —A quiet market 
was reported among imyiorter.s, with 
([uotations around 9c per lb. Domestic 
producers continued to quote 10c. per lb. 

Iodides —Larg’e producers announced 
advances on all iodides. Potassium 
iodide is (luotcd at $3.75 yier lb., with 
resublinied around $4.rjr) per lb. 

Permatipamife of Potash — The mar¬ 
ket was in a very strong condition with 
imyKirters quoting limited stocks on spot 
at 20c. yier ib. Shipments were held 
at 18ic. per ll». duty paid. The new' 
level represents an advance of 2c. per 
ib. during’- the yiasl week. 

PruHsiate of Potash —Yellow prus- 
siate w-as somewhat higher on syiot, 
with quotations around 38@39c. per lb. 
The red variety remained at 80@H5c. 
per Ih. The demand showed consider¬ 
able improvement. 

('oal-Tar Products Active 

(h'ude products continued very scarce 
on spot and producers reported a 
heavily sold up condition at the works. 
Buyers are experiencing extreme diffi¬ 
culties in locating appreciable quan¬ 
tities and the general tone of the mar¬ 
ket appeared quite strong. Naphtha¬ 
lene has shown material improvement 
and dealers have withdrawn formef 
quotations on spot material. Phenol 
has also shown a marked improvement 
and quotations were advanced in most 
directions. Resale stocks have prac¬ 
tically been taken off the market and 
available material now remains in first 
hands. Intermediates have continued 
in fair demand, with higher prices 
heard for alpha-naphthylamine, R salt 
and paratoluidine. 

Cresylir Acid —Trading was rather 
quiet, due to the restricted offerings. A 
few odd lots on spot were quoted around 
|1.60@$1.65 per gal. Importers were 
said to be unable to market their ma¬ 
terial on account of the nrevnillmr biirh 
duty. 
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Naphthalene —Prices were quoted at 
higher levels, due to the increased con¬ 
suming demand. Sellers are quoting 
flakes at 63@7c. per lb. and balls at 
7J@8c. per lb. 

Phenol —Cheap lots have been ab¬ 
sorbed and higher prices were quoted 
by holders of spot goods. The U.S.P. 
prime crystals were quoted around 
40(®4.')C. per lb. The demand was quite 
active. 

Satisfactory Business in 
the Chicago District 

Actual Sales Not Large, but Prices Are 
Holding h’irm—Imported 
Chemicals Scarce 

Chicago, Iu.., Mar. 1, 192:i. 
The chemical market in the Chicago 
district for the jiast 2 week.s was quiet 
with only a fair amount of business re¬ 
ported. Although no really large 
orders were consummated, all factors 
seemed satisfied with the volume they 
were doing. Prices held firm and as 
material was apparently in strong 
hands, there wa,s little or no evidence 
of shading. Imported chemicals were 
all firm and in view of the conditions 
abroad a general advance would not be 
surprising. 

Caiietir einla was quiet and not much 
material moved on spot. The price was 
uhchanged at $4.1,') per 100 lb. tor 
ground 7(1 per cent material and Sll.-fiO 
for the solid. Soda aeh was in routine 
demand and spot material was un¬ 
changed at $2.25 per 100 Ih. Cauetu' 
piitiinh was in good demand and the 
price was very firm at 8i(3)9c, per lb. 
for the imported 8H-H2 per cent. Im¬ 
porters of this material claim that the 
spot price is still below the replace¬ 
ment cost. 

Alum in Better Demand 

Potash alum was in better supply 
and the iron-free lump was available at 
4i@,5c. per lb. The powdered was still 
scarce and what was available was held 
at 8@8ic. per lb. Sal ammoniac was 
in good demand and the white granular 
of domestic manufacture was quoted at 
8c. per lb. in small or moderate lots. 
Ammonium carbonate was quiet at 
10@10ic. per lb. Barium chlm-ide was 
offeretl in one direction at $95 per ton 
in ton lots. Barium carbonate was 
quiet and spot material could have been 
purchased at $80 per ton. Only one 
small lot of white arsenic could be lo¬ 
cated, and this was held at 17c. per 
lb. Blue vitriol was quite active, with 
a few outside lots still available at 
6ic. per lb. Ca/rbmi tebrachloride was 
in plentiful supply and the general 
quotation was 9i@10c. per lb. Carbon 
bisulphide was unchanged in price and 
small or moderate lots were offered at 
7@7ic. per lb. Formaldehyde was 
quiet, with a few outside lots quoted 
at 16c. per lb. Glycerine firmed up, 
but the spot price of 18ic. per lb. for 
c.p. material in drums was unchanged. 

Due to fresh arrivals phosphoric 
anhydride was offered slightly lower at 
35c. per lb. for 1-lb^ tins in case lots. 


Potassium bichromate was in a firm 
position, with spot supplies held at 
12i@13c. per lb. Chlorate of potash 
was scarce on spot, and only odd lots 
were available at 10@10ic. for the 
crystals and 9c. for the powdered. 
i'ntassiam' cyanide was unchanged at 
.5.5e. per lb. for single-case lots. 
Permanganate of potash was sharply 
advanced and 20@22c. per lb. was the 
range at which spot material was 
available. Yellou’ prussiate of potash 
was (|U0ted at 4()c. per lb, and was in 
fair supply. The red prussiate was 
still scarce, although slightly easier at 
90c. per lb. 

Linsee.d ad was in better demand dur¬ 
ing the past week, although the volume 
was far from large. Boiled oil was 
quoted at the close of to<lay's market 
at $1.10 per gal. in single drums and 
similar quantities of raw at $1.08. 

Turpentine continued to move slowly, 
but the price kept advancing. Today’s 
market for single drum.s delivered to 
the buyers’ store was $1,59 per gal. 


Advances in Steel Prices 
Uniformly Accepted 

liiffot Troduclion Now at Record Kale ol 

000,000 Tonn !V‘r Year 

Pittsburgh, March 2, 1022. 

Followinj; advances in prices made 
by certain indejicndont sheet manufac- 
lurers -other independents btdnjf out of 
the market- and rep(»rted a week a^fo, 
the American Sheet & Tin Plate C'o. on 
I'Vb. 20 advaneed its prices $2 a ton on 
blue annealed to 2.6rk;., $2 a ton on 
black to Ifr) a ton on K«Wanized 

to 4.00c. and $G a ton on automobile 
sheets to 5c. These prices are some¬ 
what below those of independents, which 
are 2.7.5(d)2.90c. on blue annealed, IftOOc. 
on black, 4.75c. on gralvanized and r).2r)c. 
on automobile sheets. 

The leadinjj interest was already 
practically sold up through June, while 
it had not opened order book.s for third 
quarter and will not do so for a month 
or two still. There was a double object 
in formally advancing prices at this 
time--to discourage customers from 
seeking to place additional tonnages, 
and to prepare the way for third quar¬ 
ter transactions. 

At the same time the leading interest 
advanced its price on tin plate from 
$4.76 to $4.95 per base box, 100-lb. 
Late Ibst week two large independent 
producers had formally announced ad¬ 
vances in their prices to $6. Some 
independents had previously sold at $5 
and even higher. Peculiar conditions 
exist in tin plate. Prices of steel and 
pig tin have advanced since order books 
were opened late last November for 
the current half year, when they were 
expected to decline, demand is proving 
remarkably heavy and shortage of labor 
and steel is likely to prevent full oper¬ 
ation of the mills in the second quarter. 
Makers of packers’ cans expect to be 
taken care of at a uniform price during 
a half year, on the ground that they 
Bell their cana in advance, whereas tin 


plate mills are fac6d with a loss on any 
tin plate they may ship al $4.76, not 
covered by raw material bought at the 
former market. There is likely to be 
quite a range in .selling price.s in the 
next few months, according to the posi¬ 
tion and standing of the buyer. 

Standard railroad spikes have been 
advanced, effective Feb. 27, from 2.90c. 
to 2.050., for spikes ili in. and heavier. 

No other important advances in steel 
products are recorded in the week, but 
all commodities show still more strength 
and there is more talk of premiums on 
.small lots for early delivery, particu¬ 
larly in bar.s, shapes and plates. 

Production at High Level 

The rate of ingot productioiv at the 
beginning of this month is probably 
well in excess of 45,0tM),0UU tons a year, 
against n rate shown for January of 
about 4R,500,000 tons. The average 
rate of production in 1920, a good year, 
and 1921, u poor year, in which there 
was consumption of steel and fnanufac- 
tures of steel previously made, was 
20,000,001) tons a year -i.e., there was 
over 40,000 000 Uin.s in 1920 and under 
20,000,000 tons in 1921. 

The very magnitude of the present 
demand for sti'cl foreshadows a labor 
shortage in the spring, when outdoor 
work is to be resumed on a very large 
scale. The mills have a very fair labor 
supply now, but cannot meet competi¬ 
tion of contractors, who simply bid 
whatever is necessary to get the men 
they must have to complete contracts. 
It is possible that there will he another 
general wage advance in the steel in¬ 
dustry in the next month or two, even 
though another advance would be re¬ 
garded as economically unsound. 

Coke and Pig Iron 

The buying movement in Connellsville 
furnace coke for second quarter, noted 
in last report as having just begun, 
has proceeded apace. According to the 
best estimate, more than 200,000 tons 
a month has now been placed under 
contract* all at $7 with the exception of 
one of the earliest contracts. This 
represents more than half the curreni 
supply, but production is going to in¬ 
crease, just as a number of furnaces, 
lately idle, are going to operate in 
second quarter. The market shows 
a strength which is remarkable and 
which was more or less unexpected. 
7'he coke market has taken its cue from 
the steel market rather than from the 
coal market, which has been declining 
and which promises prices during the 
remainder of the year at no more than 
a moderate margin above cost of pro¬ 
duction. 

Pig iron is strengthening in prac¬ 
tically all districts. In t^e local market 
bessemer has advanced 60c. in the week, 
and basic and foundry easily retain the 
advance of $1 recorded last week, at 
$27 and $28 respectively. Predictions 
are common that pig iron will soon 
reach $30, but such an advance is by 
no means assured, since consumers are 
already covered on very considerable 
tonnages for second quarter, and some 
idle furnaces are coming in. 
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Current Prices in the New York Market 

FOR CHEMICALS, OILS AND ALLIED PRODUCTS 


Although these prices arc for the spot market, in New York City, a speciai effort has l)een made to report the American 
manufacturer’s quotations whenever availuhle. In many instances these are for material f.o.b. works or on a contract basis 
and these prices arc so designated. Quotations on imported and resale stocks are reported when of sufficient importance 
to have a material effect on the market. Prices quoted in these eoiumns apply to large quantities in original packages. 




General Chemicals 

Aceticiinhytlriil*’,ftV';,<lriirim \h 5O Vi - 
Aeftiiiw, tlniiiiH lii 21 ■ 

AchI. ufTiir, 2«',.1)1)1 moil. i IS - 

Afi'fip %'.. M.l 10(1 II, f, 2'’) 

dlurml,(Uirl.nya lOOlh 12 Of) 

Ilfirtc, rrvslivlN, l.lrl lit ll;, 

Horie, powtltT, 1)1)1 11, 1| 

(Otne. k»'K)i 11, 40 

l''<)rnnp. , ill T) 

(laltir, fi'cli 11 , 4') 

H.vflr<.cli|<.rir, IR'’nin)t)t. 100 il, 'JO - 

Hvtlrf)liiiiinr, !)2',, ('urtxivn II) 12 - 

Lfvciic, 44'',, ifph , lialit, * 

11), n 

, 22''; (ffh . Ii(rlif, 1)1)1 11, OS 

? MtiriHlif, 20 ". (links, 100 ll>. I 00- 
3()‘’, oitrltov)! ll» .04j- 

Nitric, 42", riirl)t.V)t. 11. 06 - 

OIruin, 20',, (iiiikH. (tin |7 00 

OehIk’., rrvHi ivts, lilil 111 

Phttsphoric, SO*, triirliiivH. !l). 08 - 

PvroRHlln:, ri‘siil)linii'<l 11,. I SO 

Hnlpluinn. 60', ((inltH ton 0 00 - 

Hiilphiirif. 610', liriiniH ton 12 00 - 

Nijlplnuin. 66", tiinkH ton 14 SO 

Hulphnnr, 66" (Iriiiim. Ion 10 00- 

'ISllinTr, 1' S 1> , 1,1,1 ill (,s 

'rimnio, tffli , t)lil 11). . 40 - 

Tarliirir. imp ervs, 1)1,1 11,. lli;- 

Tartfirii', imp, powti , lilil ll, 31 

THrliiriit, Homt'si ip, l,bl. lb. 

Tiinifstii'. pi’r ii. lb. 1 00- 

Alflobol, Initvl. (iriun)i, i'o.b 

I'erro llniitf, lb. 23 - 

A 1 C o h o 1 ll vt (< ‘dioKiif 
npinti.bbl Kill 4.7s- 

Aloolioi, mi'lbyl (sen Mi'llitiiioll 
Alnohol, iii‘nni iiri'il, 18R prool 

No, I khI 38 • 

Alum, )ii)iniiini)i, Itiiiip, bbi Ib. (HJ - 

I’otAsb. lump, lil.i ib 03 - 

(Oiroinf, lump, potfinb, bill )b OSJ- 

Aluminnin ftiilplitiff, com , 

b)iKN . 100 Ib I SO - 

Iron fri'c biiuA . lb. .02^- 

ftmmomii, 26°. tlnniiH 11, ()(>;- 

Atninoiim, tinbvtlrmiit, rvl lb. .30- 



1 l'''>nmddBav<]e, 40', .bid. 

lb 

$0 IS - 

JO 161 

Sulphur, roll, hbl 

100 Ib. 

$2 00 - 

$7 

so 


] T' 1 nr’li. f 0 b mine)" 

tn 1 toll 

16 on 

17 00 

Pale --imported, (mgs 

Ion 

30 00 - 

40 

()i) 

JO 38 

; I'ldl' r'l enrlh—imp , powd , 

net ton 

3(1 0:1 

32 00 

'I'ale -domesiie powfl . 

bags, ton 

18 00 - 

25 

00 

23 

1 l'n-,1'1 od, ref (IruiiiH 

gid 

1 55 

4 05 

Till liielilonde, lull 

. lb. 

.11 - 


n 

3 40 

|■'ll-.•'l oil, erinle. tlruniH 


2 30 

2 40 

I'm oxiile, til)[ 

lb. 

47 - 


48 

I' ■)() 

(!1 nil'i rs fsiill, wks , liags 

innn. 

1 20 - 

1 40 

Zinc earlionule, hags 

Ih. 

14 - 


14 

12 ■)() 

< ll Mlbi TS stilt. Itll[l , bill'-' 

100 lb 

1 00 - 

1 25 

Zinc ehlonde, gran. Idd 

, . Ih. 

06 - 


07 

HI 

(ime. e p . flruins eiilrii 

ll) 

. 18'- 

. 19 

Zine rvanide, drum'* 

Ih. 

37 - 


38 

11 ' 

' dveei mi , ilvnamiie, drums 

It) 

17 - 

17} 

Zinc oxide, XX, tibl 

111. 

07}- 


08 

50 

loiliiM'. ri’Hublimed 

lb. 

4 55 - 

4 65 

Zinc sulpliate, bbl 

lOOlh, 

2.75 - 

3 

00 

17 

Iron i.xeli , red, eiisks 

lb. 

12 - 

18 







I.f.’di 

U'liiii', biiHif Ciihonufc, lirv, 
ntslis ■ lb 

33'liii'', m t„l, kcRs Ih 

IN'il, <lrv, crt.^k*, lb 

bi"!, Ill nil. kc'VH lb 

1 ,i'im 1 tif-fliiii, iiliiti' cr\'s , bill lb 
l.finl iirscmilc, j,i>w(i , bbl Ib 

l,imc-llv(lnitt'(l, bill [.cr (01 

bimc, biimp, bill 280 Ib 

bitbiirifc. C'.mm , owks Ih 

l.illiopliom-, bill ill 

Mmuii'niiim curb , ti'cb , ib 

Mel liiuml, 9S‘',, b),] jrcl 

Mi'lliaiiol, 97' , , bb) (fill 

Nii-kcl ttiill, iloiil.lc, bbl Ib 

Nickel will,',, RiiiKle, bbl III 

l*l,osi.o.|,e 

I’liospbonis, 1 I'd. PMsi's Ib 

i’liospboru.s. V' llow, enHes lb 

bieliromnte, nislih lb 
I’l.l iissimil bromide, (frmi , 

1)1.1 lb 

I'ot iD'.-iiim ciirbomite.RO-RS', , 

eiilemi'd, CDsks lb 

I’otfiHsiiim otiliinifi', imwil Ib 

l’oiiis'',i\mi rv:im<li', ilriims Ib 

I’oIii.sMiim Itvdnixidc (Ciiustic 


Ammoiiiuin nirboniile, poud 



Crtsks, imp'ir'etl 

lb. 

.09}- 

Ammonium earbomite, powd 



domestic, l)hl 

lb. 

.13 - 

Ammonium niiDief', tech , 



oa-sks 

Ib 

1(1 - 

Amvl Bcelate tcell . dniiiiH 

gal 

2 80 

Arsenic, wliitr, poivd .bbl , 

II) 

151- 

Arseide, re<l, powd . kegs, . 

II) 

13 

Ilarmin ciirbonnte. I)bl. ... 

ton 

72 5(1 

j3nrium chloride, bl)l 

toil 

87 00 ' 

Buriiuu dtoride, dnmai . 

Ib 

18 

Barium nitrule, easKs 


08' 

Barium sulphaie, bi»l.., 

Ib 

04 

Blatio fite, «irv, bbi .. 

III 

04 

Blanc fue, pulp, id>l . 

Ion 

45 (III 

Bleaching powder, l.o.b. a i.s , 



drums lOlllb 

2 , 2(1 

Uesidn druma. 100 li) 

2 50 

Borax. 1)1)1 

lb 

05', 

Broniiiu-, cru«*n 

11 ). 

25 

Oalcnmi arelate, bags 100 11 ), 

3 50 - 

Calcium cnriude, <li urns 

lb. 

1)4} - 

Cfllcmm civinriilc.luHi'fl,drums (on 

22 06 - 

(•ran, dniius.. 

ll). 

OP - 


llntjislil lltMtlD^ 100 11) 

8 00 - 

8 25 

, potlismillii lOlilde, Oiii-eR 

lb 

3 65 - 

3 75 

; l'olll•^■mlll nitriiti'. bid 

Ih 

06*- 

.071 

1 Pol ji.'Miim p> i mnngii nn t e, 

‘ diiiiii-« 

Ib. 

19}- 

20 

Potassiiim pniNsnUe. red, 

1 I'link^, 

Ib 

80 - 

85 

/ PoliiHsinm prn.sMiif*', y<dlow, 

1 ensks 

lb 

.38 - 

39 

' 18)ilaiMttionnie, white, grai).. 
e.i-iiH, iiiipot lefl 

lb 

061- 

.06} 

.08} 

.Siil.'uiimoni'ie, white, graii , 
bill , d'liiienlio 

Ib 

,08 - 

, gran , rusks 

It. 

08i- 

.08’ 

1 Sidsodii, bbl 100 111 

1 2(1 - 

1 40 


Ctticiiim phonpliafe, tiukuo, 
bbi lb. 

Oumpluir, CMM lb. 

Carbon biAuipInde, drums , lb 
Ourbon trtriiftiliirnli, dninis lb 

ChAlk. precip.—'iiiiiirtiiifl, 
litrht.bM Ib 

ISnineatir, IvrAvy. i«bl ll> 

linportt'tl, liaht, bbl lb 

Cliloniie, li(iui»i, ryliridi'r.s ib 

Chloroform, tec), .flrnms li, 

(^)halt oinir, blJ ib. 

(\')pperiu», bulk,T o b, lAka. Ion 

Copper cnrboTuife, bbl lb 

Ct>pjw‘r fvmndi', drums lb 

Coppermilpbato, ervn .bbl . lOOlh. 


Crfurn of tarfnr, bbl. 
I>PEf rmr, rorn, hnjrs 
Epsom salt, dom., 
hbl. 

Epsom sail, nnp., 

hajp) 


. Ib. 

.,, W) 11). 

tMfa.. 

I or lb. 
twii. 

100 ll). 


Epeftm snlt, 1' dnm , 

bbl . . 100 lb. 

Ethfir, IbH P . drums. lb. 

Ethyl arrtate. rom., IS'’;., 
drums 

Ethyl scftatf, purr fsoetic 
ether, 98^1 to lOOTO. 


Salt r'id>i‘(biiilc) (on 

j .’’'odti fisli, b(di(, 58',' fliit, 

biufis, ooiifnii't 10(1 Ib 

Siiilii ii'iii, liiflit, liiiRiH, 48',, 

l,:iKS. rolitriief, fob 
wk.q lOOIb. 

Sodu iisli, IifIiI, 58',, tl'il. 

Inicr, roHidi' 100 lb 

Sodu llrft, dt'n“f. bipfR. CO{|- 

t nift, buMiH 48', H'Olb 

Sinli, jihIi, dt'llHr m biKf.. 

nwdi- 11)0 lb 

Xoilii, rjniNtir, 76'',, solid, 

dniiii), f a fl 100 11) 

Sodn, nnistio, 76',', polnl, 
drum'-, rontriiel lOOlb 

>'orl-i, ciiif-iic, basis 60',, 

wkR , T'-tilrHct 100 lb 

)’'od)i, f'jiu.siir, iriirund mid 

llaki', (’ontniclin 100 lb. 

ISoda. p.'iii'-tx'i ground and 
flaki', revitln, 100 Ib 

Soiinim iici'tipc, work«i. biurn lit 
Sodium bii'orbonafc, bbl 100 ib 
•Soilnmi birliromnfe, cn-Rks, lb 
Sotimiu biefilplmtp (nitrrrukcS imi 
SiKlmm bisulphite, pnwd., 

. I’s r. i,M lb 

Sodium chlorate, k<‘F.R. Ib 

Sii'liiiin otiloridc loiiR Inn 

Snilium rvanide, piihi-.h lb 

Snfiiiim fluoride, bbl )1> 

Snihum hyposulphite, bbl lb 

Sodium nitrite, CHsks Ih 

SotliumperoEide.powd .OHses lb, 
StKllum phosphate, thbasir, 

_bf.l ... .lb 

SisHum pruAsintc, vel drums 11) 
Sot! mil I Billeate (40'', drumsl 100 lb. 
Soilium Bilieate (60°, drums’) 100 lb. 
StHlium sulphide, fusts], 6(h 

hZ* ; drums. .. lb, 

StHlium Rulphite, crys , bhl.. . lb. 
Sinmtiumiiitratn,powd .bbl. !h. 
'Sulphur chlonde, yel drums, lb. 

Sulphur, crude.ton 

Sulphur dioxide, liquid, o>’I... Ib. 
Sulphur, flour, bbl.100 Ib. 


Coal-Tar Products 

Aliihn-napiitliol, enide. lil)l .. Ib, JO 80 
Alpliii-naplithol, rel . bbl lb. I 05 


Alpba-nanlit hvlnmme, bbl.... lb. 

Auilinc oil, druum . lb. 

Aiiilinr BidlH, bid .lb. 

Antliraeeiu', 80*,. drums... lb. 
A u I h r a c e n e, 80' ,, imp , 

dru'iDi.diitynaid.. lb. 

Ant}mi<|iini'ine, 23',, paste, 

liriiiiiH lb. 

PmuiltlebydelT S P .riirlmvH lb. 
Heiiieiie, pure, water-wliile, 

tankH and druniH gal. 

nenzene, 90',, (iiiikN 4 flrnuiB gni 
ileiizene, 90',. drunih, reaide uai. 
iteiuidme boRe, bid It) 

Hi'liEldine Bulpbute. Uil lb. 

HeiiEoie aeid, 1' S 1* , ketm lb, 
HetiEonfe of )toda, 1' S I’. |,bl 11). 
lleuEvi idilurnlt-, 95-97',, ref , 

druiiiR lb. 

HottEvI eldnride, tee), , drums lb. 
lietii-rtaphilird, mibl . bbl . Ih. 
Hela-mipiitiiol, treli . bid . . lb. 
Hptn-iuinhtlivliimine, tech lb. 
f'arburol, bill Ib, 

('rcNid, r S P , drums lb 

Ortlm-eri'Hol. lirums jb. 

(’rosvlir aeiil, 97',, nwiile, 
drums gfll 

_93'97', , driiniH. re.'.alp. . gal 

Dirlilorbeiir.f m , drums... lb, 

Dietiivianiline. <lrimm. lb. 

I >imethylaiiilme, tinuna .. lb. 

Dinifrobeiirerie. bbl . . Ib. 

I Jinitroolo] bt'iirene, bbl. ih, 

Diiutroimiiiitliiileiie.bbl ib 

! fltlltroplieliol, hhl ib. 

1 (irittrololiieiie, bbl . lb 

I hpod, 25',. dtuiiiM ,. nal 

Diplienvlamiue, bl>l... Ib. 

n-acid,bhl ib. 

Mela-plienvlenedi.qmnie. bbl ib. 

Mirhlers ketone, bid ib. 

Monoelilorbeiir.eiie, druma ib 

Monoetiivlaliiliiie, drums lb. 

Niiphtimleiie, rrtisfii'd, iibl Ib, 

; Naplitiinleiie, flake, bid , jb. 

Naphthalene, Imlls. hid lb 

, Naphthiniiafenl soda, bbl « ib. 
Nfuihtliiniur and, crude, bbl 11). 
Nttrobenzi-ne, drums lb. 

Nitro-miphtlialeiie. bbl. , . lb. 

Nitro-toluene, drums . Ih. 

N-\V acid, bbl . ib. 

(trth(i-uiniiiophpiK)l, kegs . , lb. 
(h’dio-tiichlorbi'iizeiie, drums lb. 
Ortho-uitrophenril.bbl . . lb. 

Orfho-nitrotoluene, drums .. Ib. 

Orthtvtolmdine, bbl ... ib. 


Pant-tlirldorlienrrne, bbl... ib 

Ihirauitramline, bl)l ih. 

Piira-nitrotolueiie. bb! ih. 

Pura-phonvlciiodiamuie, hbl lb 

Para-f'dmdine, bbl , lb 

Plilhalie aidiyflndo, bbl .. . ih. 

Phenol, r.S t'., drums.,. ih. 

Pirrie ncid, bill ih 

I’yri'tme, dom . drums. ga 

Pyriiiinc, imp , drum.s.,. ga 

Keaoreiiiol, tech . kegs. . Ih, 

Hestirvinol, pure, kegs. lb, 

It-ea!t.bl)i .. Ib. 

Salicylic acid, teoh . hhl. lb. 

Sidirylir acid, P S.P,,bhl_ lb. 

o 1 V c n t. naphtha, wator- 

tthtfe, drums. ga 

(Vuilo, drums... gn 

Sulphanilio and, cnidc, bbi.... Ib. 

Thnx'arbanilide, kegs. ib. 


Toluene, tank cars.. 
Toluene,drums ... 
Xylidinea drums... 


0 80 - $0 85 
I 05 - 1.10 

35 - 38 

.16',- .17 

.24- .25 

75 - I 00 


gfll 

1 50 - 

1 65 

gal 

1.40 - 

I 50 

11 ). 

.07 - 

(19 

lb. 

. 50 - 

6(1 

lb. 

.41 - 

42 

Ib. 

|9 - 

20 

Ih. 

22 - 

.23 

li) 

.30 - 

32 

lb. 

35 - 

.40 

Ib 

.20 - 

22 

gal 

.25 - 

.30 

lb. 

50 - 

52 

Ib. 

.80 - 

85 

Ib. 

95 - 

1 00 

ib. 

3 00 - 

3,50 

lb 

.08 - 

10 

lb. 

95 - 

1 HI 

Ib. 

05;- 

.06 

Ib. 

.06;- 

07 

Ib 

07i- 

08 

lb. 

58 - 

.65 

lb. 

.60 - 

65 

Ib. 

.10 - 

.12 

lb. 

.30 - 

.35 

lb. 

.15 - 

.17 

Ib. 

1.15 - 

1.20 

lb. 

2 30 - 

2 35 

11 ). 

.17 - 

.20 

lb. 

.90 - 

.92 

Ib. 

, 10 - 

.12 

lb. 

13 - 

.15 

Ib. 

1 IS - 

1.20 

Ib, 

1.20 - 

1.25 

Ib 

.17 - 

70 

lb. 

.74 - 

,75 

lb. 

55 - 

. 65 

lb. 

1,45 - 

1.50 

Ib 

.90 - 

95 

Ih. 

35 - 

.38 

ih. 

45 - 

.50 

Ih 

20 - 

.22 


rmniiuid 


2.30 - 

2 50 

Ib. 

1 50 - 

1.55 

Ib. 

2.00 - 

2 10 

ib. 

.60 - 

65 

Ib. 

.40 - 

42 

lb. 

.45 - 

.47 

gal. 

.37 - 

.40 

K'- 

.22 - 

.24 

.18 - 

,20 

lb. 

.35 - 

.36 

Ih, 

1.20 - 

1.30 

lb. 

30 - 

.35 

gal. 

.35 - 

.37 

t 

.40 - 

.43 

.40 - 

.45 

s*h 

.45 - 

.50 


.40 - 

.42 


.JO-., 
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Naval Stores 


Rnain B»D. bbl.»280 lb. 

!{(»lnE-l.bbl.MO b. 

H(«.inK-N.bbl, 280 b. 

R(»id W.G.-W.W.,bbl.... 280 lb. 

Wood ro«in. bbl. 280 lb. 

Turpentiiw*.*pirilM of, bbl.. . gal. 

Wood, 8 teaindi 8 t.. bbl. gal 

Wood.drat.dint .bbl. kkI. 

Pine tar pitch, bbl . . , 200 lb. 

Tiir, kiln burned, bbl.500 lb. 

Retort tar. bbl .5001b. 

HoBin oil, first run, bbl. gal. 

itoKin oil, seeimd run, bbl. gnl 


$ 6.10 

6 20 

6 50 

7 35 
6 25 
I 52 
I 35 
1.25 


Rn«in oil! third run, bbl. 

Fhne oil, steBiri dint 

Pine oil, pure, dest, diet 
j’lnc tar oil, ref.. 

Pine tur oil. crude, tanks 
f.o b .lackBonville, Via . 
Pine inr oil, double ref , bbl 

i’ine tar. ref .thill, bbl 

rincwood creosote, ref, bbl 


khI 

gal. 

gal. 

gal 

gal 

gal. 

gal 

gal. 


43 - 
47 

53 - 


$6 35 
6 90 
6 05 


6 on 
12 00 
lion 


40 

R5 

46 

35 

75 

25 

.52 


Phosphate rook, f.o.b. miDoai 
Florida pebble, 68-729|<.... ton 

Tennessee. 78-8ff'.{. ton 

Potaaaium imiriftte, 80*",. bags ton 
Puiaasium sulphate, bags unit 


|4 00 - $4 50 
8 00 - 8 25 
35 00 - 36 00 
I 00 - . 


VeRetable Oils 


Castor ml, No 3. bbl. 

C?ust(ir oil, A A, bbl 
Cbinawood oil, bbl. 

Coconut oil, (> vlon. bbl... 

Cocoinit oil. Cofbui, bbl... 
Corn oil. crude, bbl 
Cottniisei'il oil, crude (f.o.b. 
mill), tanka 
Huiniiier yellow, bbl . 
Winter yellow, bbl. 
r.inseeii oil. raw, ear lots, bbl. 
Haw, tank cars (doiu ) 
Itoilrd, 5-bbl lots (dom ) 
Olive oil. deiial urisi, bbl. 
PhIih. I.agos, casks 
Palm kernel, bill 
Peanut oil. eruile. taiikn (null) 
PeHiiUl oil. n-fiiH’d, bbl. 
Itapeneed oil, refined, lilil 
Kapeseed ml. blown, bh! 

Hova bean (Manchtinaiil, bbl 
Tank, f i> 1) Pacific coast 


lb 

11 ) 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb 

gal 

ga' 

Kill 

gal. 

lb 

lb. 

1 b 

11 ) 

gal- 

gal. 


$.l 2 h 

$ 13 

.I3J- 

.13J 

18]- 

19 

09J- 

9; 

.09]. 

10 

.12 - 

121 

10 - 

. in 

12 

121 

n - 

1 R 

98 

00 

94 - 

05 

1 02 - 

1 04 

1 1(1 - 

1 15 

081 

ORi 

08;- 

(19 

131- 

n 

16J- 

16] 

85 - 

86 

90 - 

91 

12 - 


101- 



Para—Upriver fine 

Upriver coarse 
Upriver caucho ball 
Plantation—Mrst latex <T«-pc 
Ribbed aiiioktsl sheets 
iirown crepe, thin, 
eleaii 

Amber crejM'No I . 


Crude Rubber 

lb, 10 33 - 
lb 27J~ 

lb 29j- 

Ih 361- 

lb. 361- 


80 33 
28 
30 
36 i 
36J 


31 

31 - 


Miscellaneous Materials 


AshestoB, cru<l(* No I, 

foh,(Riel)ec sli.ton 

Asbestos, Bliingle, fob, 

(^m‘bcc .. sh ton 
Asbestos, cement, fob, 

Qiiehee . . sii ton 

Hurytes, grd . white, f <> b. 

mills, bbl net ton 

Uaryies, grd . off-color, 


Fish Oils 


M™hwlpii.liKht pri'saril, 1 ) >1 

Whilf'bleitrh.'d, bbl . 

Ulown, bl>l 

Wbule No I eniile, tanks, 
coast 


gal. $0 68 - 70 

gal. 72 - 74 

gal. 76 - 78 


065 


Dye & Tanning Materials 


loll 

ton 


11 ) 

ton 

toll 

ton 

lb. 


rtivi-divi.bags 
k'uatic, sticks 
Fustic, e.liijis, bags 
1 .ogwood, sticks 
Logwood, eliips. bugs 
Suiiiiic, leaves, Simlv. bags 
Siiniiie. grmm't, bag,'. 

Siirmic.dmiiesiie. lavgs . 

Tajiioea f'mir, bags 

EXTRACTS 

Archil, rone . bbl . 'b. 

Chestnut. 25'’, tanmn, tanks 
I3)vi-divi. 25'; tanmn, bbl 
k'ustic. rrysluls, bbl 
Fiislic, li'i'iid, 42'‘, 1)1)1 
<}anibier,li<i ,2V , tannin.bbl. 
Meiiuitilicrrvs ,bbl 
Hemlock, 25' , laiimn.bbl.. 
Hyperiue.M‘l"i. drums . . - 

llypcriiie, bf|uid, 51”, bbl.... 
Logwooil.cryM., bbl . .. 

I.ogwood, bn . 51 ,bbl... 

Quebracho, solid, 65‘/, tnimln, 

bbl . . , 

Sumac, doiii., 5 r . bbl. . 

Waxes 

lb. 
lb. 
lb. 
lb. 
lb. 
lb. 
lb. 


.$38 on $30 00 
30 (10 35 (10 

04 

28 00 
1)2 
65 00 - 

y, on - 60 00 
35 on - 
.031- 


05 
30 00 
035 


f o b mills bulk . net ton 

Rarvti-s, tloftieil, lob 

‘.Sr T. 011 IS, bbl net ton 

T3 a r v I e ermle f o b 

mini'H, hulk net ton 

('iiweiii, bbl , leeb lb 

{'lima elav tkiioliii) crude, 

toll till net ton 

Waslieu. f o li (in. net ton 

I’ciwd . 1 <1 b Coi net ton 

Cnalel o 1) Vfi ih‘< t"" 

(iroiind, lob \ a net ton 

Inui . Iiiinp. bulk net ton 

Iinp.|iowd net ton 

Feldhpai.No 1 pottery loiigfon 

No 2 po 1 terv longtnn 

No 1 soap . long ton 
No I ('anudiixn, f o b 

iiiill btng ton 

(Iraphite, Cevloii, lump, 

<lU)ibt\, bbl jb 

Cevloii, chip. bl)l lb 

High grade atnori>houH 
eni<h« . 

(him arable, umber, sorts, 
hags _ ^ >• 

Gum tnigarantli, sorts, hags . In 
No l.lmgs 

Kie.selgiilir. f o b. Cal .. 
i' o 1 ) NY 

MaglU’slti', male, fob Ciil 
Pumice stone, imp , eiisks 
|)omMiuiir‘. bill 
I Join .ground, bbl 
.Shollae, orung(‘ fine, bags 

(‘range sutH-rfine, bugs.. 

A (' garnet. Iiags. 

T N .hags 

Silica, gliiNH sand, f o b Iiid 
Silii'ii. Huiu! blast. l.o b I lid 


$450 00 
60 00 
15.00 
16.00 
13.00 
24 00 


9 00 
11 

7 no 

8 on 

I ) 00 
8 00 
13 00 
15 00 
45 00 
6 00 
5 no 

7 00 


-$550 00 
80 00 

- 17 00 

- 20 00 

- 15 00 

- 28 00 

9 25 
12 

9 00 
9 00 
20 00 
12 00 
20 00 
20 00 
50 0(1 
7 on 
5 50 
7 50 


FffroiunitUn, 7(m0%, _ 

perlb^ofw. Hx 

Ferru-unmium, 3^50% of 
r per lb ofU . . lb. 

Ferrovanadium, 30-40^J, 
per lb of V . lb. 


«. 00 -. 
5^75 - 


lO.W 


4.00 


Ores and Semi-finished Products 


25 00 - 27 00 


06 

.05 


.061 

055 


Paulite, doin crushed, 

dried, fab. slitpiiing 
|simts ton 

Chrmne are. Ciihf conren- 

trales. 50', mm <> 70 * ton 

Cif AtlHiilicseabnaril ton 

('like, fdrv . t <1 h uvens ton 

('like, (iiriiHCe. f o 1) nveiiH ton 

I'lmirsiMir, g'-av«-l, f 0 b. 

mines’ Tlluuim ton 

llinenite, 52', I’d h lb. 

Manganese on*, Mn, 

elf Atlaiiiirseaport unit 
Manganese ore, chemical 
(MnOji ton 

Molvlideim*'. 8 V'; MnSj, 
■peril) MoS,. N, Y lb. 

Moiiante. per unit of ThOj, 
e i f , .\tl seaport lb. 

Pyrites, Span, hues, c 1 f. 

All seiijuirt . unit 

Pyrites, Spall . furnace siic 
e 1 f. ;\tl seaport 
Pyrites,* dciiti fines, f.o b 
iiiines, (la 
Rutile. 9V, Ti (>7 
Tungsten, .selieelite, 60*', 

W’Oa iiiifi over, per unit . 

W( )s unit 

Tungsten, wnlframite, 60';;, 

W( Jr and over, per unit 
WOs unit 

Urunium ore teurnotite) per 
lb -.(UrOr lb. 

Uramiim oxide. 96‘;; per lb. 

I’jOs • b* 

Vanadium pentoxide. 99';, . lb. 
Vaimdiuin ore. licr Ib VjOt. lb. 
Zircon, wun1h-<i. imn tree, 

f.o.b Pablo. Ma lb. 


$6.50- 18.75 

22 00 - 23.00 
18.50- 19.00 
8 25 - 8.50 
7 00 - 7.25 


35 00 - 5U.00 


lb 

II) 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

11 ). 

lb. 

lb. 

lb. 


$0 17 - 
02 - 
,04 - 
20 - 
08 - 
.08 - 
.14 • 
,04 ■ 
.24 • 
.14 - 
.19 • 
.09 • 


.04?- 

. 061 - 


- $n 18 

03 

05 

22 

09 

09 

18 

05 

26 

17 

20 

10 

.05 
.07 


Siliea. iiiiif)ri)hi>u 3 , 250-niesli, 
f f) b Ill 

Silica, bldg sand, f o b Pa 
.Snapsl mie, emirsc, f.i)b. \t 
bags ^ . 

Tale. 200 mesli, f '>.1: 
hags 

'J’alr, 200 mesh, f"b. 
l)UgH 

Talc. 200 ineRli, f ('h 

Angeica.bags. 


ton 

tmi 

Ion 

lb 

lb 

lb. 

lb 

lb. 

lb. 

Ib. 

toll 

.ton 


Vt 

(111 


T,o 


15 - 
50 - 

1 75 -- 
40 00 - 
50 on - 
14 on - 

03 - 
05 - 
06 - 
82 - 
84 - 

79 - 

80 - 

2 00 - 
2 50 

17 00 - 
2 00 - 

7 no - 

6 50 - 

7 00 • 
16 00 • 


16 

60 

1 80 
42 0(1 
55 no 
15 (III 

05 

051 

07 

83 

85 

80 

81 

2 5U 
5 00 

17 50 
2 75 

8 00 

9 00 

9 00 

20.00 


unit 


unit 

lb. 


.Oli- 

• Oli 

.33 


75.00 - 

60.00 

.65 - 

.70 

.06 - 

.08 

■ 111- 

.12 

111- 

.12 

.12 

.12 


8.50 - 

8.75 

6.00 - 

8.25 

3.50 - 

3.75 

2.25 - 
12.00 - 
1.00 -. 

2,50 
14 00 

.041- 

.13 


Non-Ferrous Materials 


lulesaV, Chmosc and 


T3ftvhmy,bbl . , . . 

Reeswax. refined, dark, bags 

Peeswax. refiiKHl, light. bugB - 

Rpesvvnx, pure whll^. cases. 
(■•uiideUila.bagB 

(•’armiuha. No l.bug«. .. 
No 2 North CmmiTy. bags 


No 3 ! Nortli Country, bugs 11; 
.Tapnri.riwes If; 

Montan, crude, bogfl "■ 

Paraffine, crude, match. 10>- 
I lOm p 

Crude, scale 124-126 m.p. 

bngB •, 

Ref.. 118-120m p .bugs.. 

Ref.. 125 ni p .bags .... 

Ref, 128-I3()m p..bags... 

Rnf . 133-1 35 imp .bags 
, n-f . 135-137Ml p .bags. . 

firic acid. BglenrcftBed. bugs 
Double presBod. bam 
Triple preused, bags 

Fertilizers 

Ainmonium Bulpholi', '■“I';' 

f.o b. works • - • J' }"- 

F.a.R. double bags - 100 lb 

Blond, dried, bulk . • 

Rone. raw. 3 and 50. ground . Ion 
Fish Borap. dom.. dried, wks.. unit 
Nitrate of soda, bags, • 100 lb. 
Tankage, high grade, f.o.b. 
Chicago.♦. 


lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

!h. 

11 ). 

lb. 


$0.28 
30 - 
34 - 
.40 - 
27 - 
40 - 
.23J- 
.19 - 
.15 - 
.031- 

.04 - 

. 021 - 
.031- 
.03J- 
.04 - 
.041- 
.05 - 
.10 - 
. 101 - 
.11 - 


$0 30 
32 
35 

41 

29 

41 

24 

191 

I5‘, 

.04 

.041 

02 ; 

031 
031 
04' 
.04; 
.05! 
. 101 
HI, 
II' 


Refractories 


Coppi’r.elet'lriiKiJC 
.\Iimimiiin, 98 li> 99* 

Antmi'inv. wl 
.Iii|)anese 

Niekel, virgin nietd . 

Nickel, mgnt ami hImu . 

Mmiel iiietid, slint anti blocks. 

Monel luetiil, lilgotH . 

Monel inetid, slieet Imrs . 

Till, 5-toiilotH,S:raitB . 

T^ead. New Vi'rk,'<pm . 

Lead, K St Louis, snot . 

Zinc, spot. New \'ork . 

Zme, spot, 15 St Louis . 

OTHER METALS 

Silver (comriiercml) 

(‘adiiuuiii 

PiNjiinllil 50011. lots) .. 

('obuit 

Mngnesmm, ingots. 99S( 
plnliibmi. 

Indium ... 

Palladium. 

Mercury . 


Bauxite bnek, 56'’-,. AljCs. f 
I’ittsburgh 

C'hrome brick, f n b LastCTn ship- 
pmgpointR 

Chrome cement. 40-50', ( r^Oj 
40-45' , CrjO,, Hiirks, 1 o !>• 
KiiBteni Hhipj)ilig lioints 
Fireolay brick. Isi Muality, 9-ia 
flbapes. f o b K\ wks 
2iid fiuulity. 9-in shapea, I oh 

Magmibe brick. 9-in. straight 
(fob wkH ) 

9-in arches, wi'dgeB and keya 
Scrap.s and apbtB _ , 

Sihca brick. 9-in BW*«. 

Chicagfidistriet 
Siheu bnek. 9-in Bi«eB, lot). 

Birmmghaiii distnrt 

Fol) Ml Union, Pii , _ . ■ 

Silioon carbide refract bncK, 9-in. 


Ceiiia per Lb. 
16 75 
24.00 

7 65-7.75 
25.00-27.00 
29.00 
32,00 
38.00 
45 00 
46.75 
8.15 
8.20 

7.90-8.00 

7.60-7.70 


lb. 

lb 

lb. 

Ib. 


■ 751b‘ 


$0 66 | 

1.15 

2,55 

2 65(ni2.85 
I 00(«.L05 
110,00 

260 00(o'275 00 
79 00 
70,00 


$3 20 
3 85 

4.60 
30 00 

3 00 

2.60 


$3 25 
3.95 

35 00 
5.10 
2.65 


ton 

tuD 

ton 

1,000 

1,000 

ton 

ton 

Ion 

1,000 

1.000 

i.noo 

1.000 


$45-50 

50-52 

23-27 

23 00 

4(E46 

36-41 

65-68 

60-85 

65 

48-50 

48-50 

42-44 

1,100 00 


TNTSHED METAL PRODUCTS 

Warehouse Price 
Cents j)pr_Lb. 


Copper sheet H, hot rolled 

Copper bottoms . 

Copper rods 
Hlgli bniNB wire 
Higi) briisB rods 

Low biuBH wire . 

T,ow bruMB rods . •. • 
Itrazed briiBB tubing .. 
Brazed broiue tubing 
.SeuroleBsrop)>er tubing . 

Scamlesf' higli bruBB tubing 


-J.75 

30.75 

20.50 

19.50 
17.00 
21.10 
22.00 
24 25 
29.00 
25.25 

23.50 


Ferro-Alloys 


-J225 00 




. 11 ! 

.13 


4,70- 4.80 


Ferrotitaniiim, 

n,b. NiKKara l all., „„ 

I errochronuum, per lb. of 

C - ■ jb- 

Fcrrotnangnm'sc, 78-82% 

Mu. itlantic seabd. . |12 00 

33.00 - 37 00 

FcrronmlyWemmi. 50-6ir/r 190- 2 15 

Mo.perlb Mo .. • *“• xr oo - 40 00 

. M'ton BO'.OO- 1)00 

I .]!.!...!! gr.too 150.00 - 163,00 


01.r> MF.TALS— The following are the dealer* 

purehimirig liner)- m eenis per pound: 

Coppei, lieavy and mieible . ^ ^ 11 ■ 

Copper, heavy and wire . -j.. ^ 

Copner, light and bottoms . S'ySlia 6 Of 

L)*a<l. heavy . 

I,end,lea . 

RnvsH, heavy . 

I’.raws, light ....... 

No I yellowhriiM turnings. 

Zme. 

Structural Material 

Tlio foll„«ing b».<- pritM '’'■'i ,ol.I'; 

L-ilies named: New V(ffk 

Slrurtural shape* . 

S„ft Bloel bar* . (■ a 

Ki,ft«tei,lbar»lnpi*. (lI 

Holtrteelbandi . . Xi, 

PlitM, 1 to I m. thick.. .■ 


S'ySO'- 6 0( 

3.500(! 3.7! 

6 . 2 ) (* 0 4 ' 

5.3) 0<i 5.7! 
6.30(31 6 )l 
3.50(<» 4.0' 


Chlcai 
$3.14 
3.04 
3.04 
3 I' 
3 I- 
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CHEMICAL’and METALLURGICAL ENGINEERING 


Industrial 

Findncial. Construction and Manufacturers News 


lilnnl of Iho (■■•lilml City I'aint A Varnish 
Cl)., recently licquln’ii. A project is also 
bfliiST (llacuaMril cu't'fittK (•onstruction 

i>f an onlirel.v wofks to replact' the 

jireaent factory, which H of old tM)c. Al¬ 
fred Hanacn jm n-sldont manager. 

xMtJSKKOrON—The Bruiiawick-Balke-CoUcn- 
dcr Ct). ()-!» Smith Wabash Ave , Thicago. 
11 ] has tcntativf plana under conaldcra- 
tion for tin- rchuildins of the portion of 
t.dlolold iilaiit at Munkefion. recently de- 
.v-trov'd bv tire witli loHM estimated at $200.- 
O'lO. Including nuniiinery. 


Construction and 
Operation 

Alabama 

(JaUSHKN- 'rio- x\KI it o1;i I M))e '. t < <'M 11 \ 
orKHptzc*! with a laplta! of $L’' 0 ),iioii 'ii»m 
H tlllg a plant at ,\lililt<tnii. Ala. Im lie 
manufaeture tif iast-lion pipe, has ,o'pilt< il 
tin' raiiu»bell t'o, wllh fouiuit' on Nniih 
3r(l St. 'rin* n«‘S\ owtor will tak*' ponvi s- 
Hinn of tlie propert.v at oruc nini Tairposi s 
to make a niiinber of jmjnoverte tits It 
will be run for the production of <asi-lron 
noil pipe otio yVgrleota ).h pres|d*nl , arel 
Kred T /\gtleohi. Heeictuiy and ti- asiir<i 

Atmoiu->- The (’oKpi I & jlannon '’o (.>al. 

Cfove, Ala, has a<uniied a lafK'' tiati iit 
Um’iiI pioperU, li^roltifoin Icld l)\ tie I’he 
Marren Mill <’o, and plans fi>r tin <alab 
llshnient of a leoA pl.iid foi tie- inodui- 
lion of turpentine 

California 

San Ut'lH (Huhi'o The t'niti-d Sl.iii - K<-- 
fructorlcH I'o is jihinnlnK for fid ii g> in' id-- 
In Iti* plant io tost abonl $i>o,niHi. ite hehne. 
the eoriHlriKtlon iif two new kilo'- lie 
company .sp»M iati/-ei- in tie- mamitai i ui <- i>l 
Inmiliited hiiek, lii,v.ula(ioti powilii-,, ili' 

brick, etc. li W. Hull. Sr. aiel .1 11 
'Phroop are heads 

(UVIOTA I'lre. l-'ih IT. di-xlloViil a liiU' 
portion of the .stmam- and disli Ilmlini.- 
plant of the Ass.aialcil (HI i’o , uiih I-.-' 
reported In ex's'ss i>f $7 eijeiM, pe'liuhtiK 
•‘(|ulpment. It is planie-tl 1" ii hiiilil He.nl 
(lUarti-rs of lie- companN ai*- m tie Slinnii 
Mldg.. Sun l<’iaiieisco 

AIaiiysvii.i.k- 'I'le- M.ii\N\ilh' l;rel> <'•> 
hns plnriH tiniin \sa\ I'lO aiMitem- lo it- 
plant to (loiih).' appiovlni.it.'h lie- pH-'Hi 
eapneltv, piovidliiK .in anniml -'Uiiaii oi 
close to hlHitl.OlHl hihkb New eleilie 
operated nia,ehlner\ will ht mslalh-l 1.. \ 

WilllaniH is president 

LiOa ANUiciJ-iH- 'I’lie Soulhw e.sn t n Sliip 
building Co. San I’etlio, l.n-' /Uig'h ■- ll.n- 
bor, hn.s plans in progre-- for lie- ton 
Htnietlon of a new oil storage aiel -list! in 
Utlng plant for eonipaiiv .Hei\i«e, •■■‘tinialMl 
U cost J.TOD.IiOO, w’Uh ciinipne-ni 

OaKI.ANO a poi'celaln and iie-t a In.ine I 
ing plant will bi- lnstaile<i at tie- re W lix il 
factory of lie- Ki>ken Conipane s, 'I'l-y <- M 
St. i< 0 Uis, .Mo, now In toiii.He ot •me'iiie 
lion. Tlie eoniti!iM> niamtfaelui'i'' haibei 
clmlfs and klmln-d cnnijaie-m Tie- le w 
works ar*' eX|aM-tr“d to he r(“;eh li‘’ vi iviee 
In about til' da\.s Waltei I- KnUre i-- 
president. 

Florida 

HaRTINUB—T he Tiuniaii i-‘«itih - i i n 
hR8 plans In progi'-ss foi- the ei-eition oi a 
new -l-Mtory buihiliig at Its plant 

(rporgia 

HproiiP The lUne- Allen (’o , lie . manu¬ 
facturer of lejithei piotlmls. h.i-> w«>ik 
under w-ay i>n extensions at t.inninK 

plant fot i-onsiderable Ineressi- in prodie- 
tion. to IneUnh’ the m.stallution of 2a0 new 
tanning vats and auxiliary euiilpnienl \il- 
dltlons will also he made in lie i)ow*r 
department at tie- plant liO(kwoo<l. Cie-ne 
& Co., Atlanta, thi , are engm.'ei« 

liUnois 

CiiP’AOO--Th(* Inland Steel I’o, IIS South 
Dearborn St , has plains iiiiiler eonsiib-rii- 
llon for enlnrKcmentM in Its wuiks at Indl* 
ana Harbor. Ind to Ineimle new open* 
hearth furtmees, tlnlshliig mills and oiht-r 
structures It ts puiposi-il to ha reuse the 
capacity about one fourtli, with heavier in* 
cmase In the ilepatinient iK'\i>led to tie- 
production of dilYei.-m guides of light atncl. 
A preferred stts-k is br-iiiK uriunged to 

provide funds for ile- expansion 

CakltIoU—T he Common Couni-ll ha.s (Mhi- 
pletad plans for. tie- in.stallation of a new 
filtration and put iit<»tlou plmu at the 
municipal -waten^'ojks, and a call for blflB 


,,ri c.-ii'i.il tordiaei has be«-n is.-^ned Daw- 
-.on A W.ihaM-n. SiinnKneld, III . are (‘ngi- 


' ’iri'-.xoi]— The 
s.iiiih i leju hoin 
L;. ie-ial (-olilriiet 
1 .itiii V Innldhig, 
|;.dtliM Ave.s , 

■V j .ii.iiiHi H I'T 
.S.itilii [sarhojii 


.VlaKpietli- ('•■riient Co., MO 
St, i.s taking bid-s on n. 
for lie- eieetiiin of <i nc^ 
ITrixadii ft at Filston and 
esUmated to cost about 
Ulttcr. Jtoom 1707. 140 
St,, hs enghe-i-r 


iTTiioTT—Koehm I)a\ i.son, (5440-1)2 

Mack Ave. manufaeturei.H of Steel prod- 
luls, liave awauh'd a geiiyi al eonti’not to 
E\er<tt Winters. Hook Bldg, for the erec¬ 
tion of fi 2 Htor\ plant adiUllon nt Mack and 
Heaufaiie A\es, i:)i'.\iri2 ft., eatlmated to 
(o.st ;ippioxlinate|\ $100,000. with *-nulp- 

mept. 

I’LAlN-WKI.r. —I’le Angle Steel StOOl <'o 
lias tentative pl.-iii' undei eon.'^ideration for 
the erectean of an adilllioti to Us plant 


Indiana 

Ii I ri usoN'vn.i.K -'J’le Interstate I’ublie 
Si . \ .i <■ <’i) will make extensions in lls local 
itlillii.il gas phinl to ireuase lie- eajeolty 
.ihiiill .PIM.OIMI eii ri per day A le-W watel- 
-It aiel auxiliary eipiipne-nt will he 
It]-,I ill, 'il It is puriio.sed to ha\e tie- work 

, oinpl. li-il eai ly In .lime 


Kun»aB 


Mi iu'ka The Kansa.s Cilv ILellning Co, 
1 -,1 \ve Kansas City, Mo, is considering 
i.iitaiive plans for tie- < on.striietion of a 
II.oil-reniiing plant In the vicinity (if 
ITui'-kii e.stimated lo < ost I'lo.so lo $200.00" 
Tie- pi'ojeet will be held in tempouirs ale-v¬ 
ine-- until full Held <lev<-lopment foi ; nidi 
tii-l I nl'-iim lias been alt.iineil IT V\ (lO-hel 
e in 1 h.'ti g-- 

Ktf^nturkv 


c vitTioit 'I'le- .Ashland Ijhnfstone ('o. has 
|ieifei-h‘(l anangene-nlM foi tie- InstaUation 
11 new enishlng plant, with auxiliary 
i,|ei;illng (h-parlments, to develop a eapa<-- 
]i\ of ll.OOO Ions p)-t- da\ 'Pie- plant will 
l,i. I,.(a1ed .it Itoek (’’rushei, neii Carl-‘r 
\i !•; i' 1‘o.s-V is geneifil manag»'r. 


MiHHlBBippi 

Moss i’oiNT -'Pie Southern I’api-r Co. Inns 
awardi'd a g'-re-ial (()ntraet to (h-orgi- .1. 
('.lover Wliitney Ct-nltal Bldg. .V-w Oi- 
leans, La. foi tie- eoiodi uellon of il.s pro- 
poseil jiiant .-ohlilions, to\erlng an are.n of 
about ft. \a]\'lng from 1 slor\ to 

.'i storh-s liigh. 'I’ll-’ txlen.slon.s will double 
apm-oximati-ly tie- pu-st-iU plant -uitput aiei 
aie e,stltnafi‘d (o < o.st close to .$1,7.00,1100 
witli mriehhe-rv A power plant will als-. 
he built. Tli( work will be plio-ed under 
way at once (Jeotge }■' Hardy. HiiO Broad¬ 
way, X(“W' York. .\ Y . is eligltieel- 

Xevailu 


* Mil I'i'll.l U 'I’le- Li-llele-h-n Merg<-r Mile-s 
Co li.i-.; eoiisu II. ti.iii urelet way on a ii'-w 
null at It-- lixal piotiei-lie^, lu leis-- a rat¬ 
ing of 10" ton-' a da.\ It L c'-sllmat'-d to 
i'osi aii)iroxirnatc‘l.\ $l2rj.00ii The eonipam 
is also ;irr.'Uiging foi extensive developnn-iit 
woik to liu-hnh- the InstHllation of addi¬ 
tional eipiipment Tlie AVellington Mine-- 
Co. Kansa.-v CUv. Mo. is intei-ested in Ih- 
Belh'le-leii < ornp.-iiM 

New Jersey 


Louisiana 

j SA--Tie- (Jieiil Soiitlicrii Lumber 

I'.i, oiiei itlng 11 local saw atei Inmlx-r mill, 
will (o[iim,-Tei- the c-on.st!-uetnin of a Ijraiich 
for- 1h<‘ pioduelioii of hyfii odiu-1s. Iti 
.hilling tuipentiiM-. plm- oil.-v and r-'sin 'Pwo 
luo-e--ses ol ojx't atlon will he in«1;tlli-il. 
i.iceting the dry kiln and steaming method, 
.-uiil speei.ii irealinent of lesin ilinh.-i pi« Red 
I loin tie- green chain, rc-.sj.ec-liv-'L It i.^ 
puiposi-il to have tie- hi-iieh iil.-inl u-a-lv 
I'i.i -.lei \ e (■ In about I ue-ntle- 

Maryland 

I; vi.’i IMoiU-'—'Phe I-’ouilo<k 'Pih- Co, Caii- 
11,1 Ll-lg, .Maiket Blue, aiel Biatt .'-'I lin- 
,oi|iiiieil a building forme! I\ oei-upii-il bv 
111, Cere-lill Mlie-ialv Co, veiiiiL ol tie- 
I moll .St,s k Yauls. foi e n.-w i.laiii rot- 
tie- maniifa, I ui-e of six-eial Inlet loi-k Ing lon- 
i u-t< llh- MaeliincM-y jind operating eipup- 
nn-!il will be iiiKtalled at .-lec- to develoii 
an initial c-;ipa(-ltv of iiboul l,t'"0 llle dalh . 
tliK output will lie itufeased --atly In th-' 
s|iMng ’I’l-nlative plans jite nreb-i eon- 
sidt-iatlon for the estalihshmenl of branch 
pliuit.s at Hageistown, Cumber-land niei 
ITasion. Mil Frank II Cartel is seei<-1arv. 
'Phe eompnny wa.s oigatiized ir-<entlv wiili a 
eapilal of $ 1110 .(MHI. 

MaiiHachusettH 

Ciin’ocKK—The M«M.T-e l>u<p l’'oi-ge I'o., 
\\'liter St Sprtnglleld. MaB.s., has awarded 
a eoirtrael lo .Vdanr.s & Kiixton, .SprlngfUdd. 
lav the erection of a ncw' 1-slory building lU 
it.s Chleopec Work',. TtixlOf' ft., lo be 
eumppcil a.N a heat-tu'jitlng department It 
IS estirnreted to cost elo.se to STO.OOi), Includ¬ 
ing machinery MeClinloek & Craig. 33 Ly- 

m.in St. Springfield, are englm-eis 

Ilos'i-oN - The ('re.scont 'Panning ('o has 
lea.'^ed a fic>or In the building at ID') South 
.•<( , for a new work's Immediate opera¬ 
tions are pl'inm-il 

Michigan 

CitvM* HArina--The (Inind H.'niid.s (llass 
Co li es purehasoii properly', l'4fixir-0 ft., ol 
Fulton St, and Front Ave. for the erecdion 
of a n«-w plant. Blana will be prepared at 
tin early date. 

Jackbon—T he Grand Rapids Pulnt & 
Varnish Co. has plana imdei consideration 
for till' crec'tlon of an addition to the local 


SiorKToN—Tlu' 'Pillinglnist llubbet Alfg 
Co, manufaetur-i'i of iiihbca tubing and 
sjiei'i.altu y. is planning for the rebuilding 
of (he poi'tion of il'^ local mil! ih-slroyed bv 
the. [•'eh l(!, with loss approxirriHtltig $100,- 
II(III, Im-ludlng ni.'U'hlneiy. Th*- ,'quipm**iit 
in.slallalion wa.s \alu,-(l in *-x( ess of $3(i,000 
Walk*-! Smllli m pi'i-sidenl, and A\'’il)lant 
.1 MeLaughlin, i< tarv 

Bi-a.i.nvii.i.K I'aniel H .Higgins, Edge- 
wat'-i, .N .1., maimfac'tui Cl of dye.s and 
kindi'ed eh'-rrdtal prodiiels, lots taken tlth- 
to tlie former plain of the Thomson Machine 
Co, Mam St, B< Uevllh-, c-on.si.sting of three 
I’ai'tory l>ul!*llngs on a lralf-air«- tract of 
land, with aggrog.ite of 20,DllD sir ft. C'f fld'H 
.s|);i(i' Blans are iniih-r way for th*- e.stab- 
IlHlitneiil of a new die nnd c-hcmnal works 
;il Mils location 

i:i.ooMsnrRY—'Plio liloom.sbury Lraphlte 
Co li.'i.s pr*-liniinary phin.s undci lon.sidera- 
tlon for the lebnlldlng of the portion of lls 
plant d(‘stroved by fire. Feb. 2 d. with los.s 
esllnmted ut S-tD.nOO, Including eciuipment 
The company manufactures graphite prod¬ 
ucts. foundry fm-ing, ♦■((■ 

Xnv^'ARK—The Hamilton Tanning Co. ha.s 
leased propci-ty at Wright St and Ave. A 
for a term of v-ears, (omprlslng a 1-slory 
building 127. ft long, for tlu- c-siabllsh- 
rnent of a new leather tannery. Imme- 
dlale ptis.m-ssion will b»5 laketi, 

Campkn—F ire, Feb 20, (b'.stroyed a por* 
lion of Ihe clu-nueal plant t)f tlu* Met-hilng 
Brothers Mfg Co, Line SL and Cooper 
Hiver. South Camden. It oi-^hmted in the- 
sulphur department An official estimate 
of tiu' lo.ss ha.s not been announced. Plans 
ar«' under consldi-ratlon for immediate 
rebuilding. 

New Mexico 

Santa Fk—T h*- Navitjo (Tasollnc- Prodtie- 
tion Co. Is pUinnlng for- the construction of 
gajfoUne *‘xtractlon plants in tlu- San Juan 
bti.sin dlstru-t. • 

New York 

-N'Fw Aokk—T he ConsnUdaled Products 
(’o, In*'. 1,'') Park Row, New York, has 
inqulrie.s out for equipment for Installation 
111 !i chemical plaitt, including dlaintogra- 
tor.s, filter presaes. clrier.s, evaporators, 
grinding machinery and kindred machinery. 

Romk—T he Rome Brass & Copper Co. has 
taken bids on a general contract for the 
erection of a new building at its Chicago, 
III., works, to be l-story and basement, 
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S<Jxl80 ft., estimated to cost approximately 
$50,001). M. K. Williams Is In charge. 

Ohio 

SEBRiN(r- The French ('jilna Co. l.s plnn- 
mnu for tho early erection of lui addHion 
lo its plant, Including the iMslMllation of 
two new pottery kilns 

('AMmanoi:—The Cambridge Steel l*ro(i- 
uit.s Co., lecently organized with a capilal 
of $ 1011 .(HtO. will take over and operale tlic 
local plant of the Cainhridgc Steel Co 
i’o.^session will be taken at once Kxl<n- 
.sions and Improvements an' contemplated. 

Skoiu.no— The Saxon China Co lias pre- 
Imiliiarv jilans under i onsidc,ration I'oi 
oidargeinents In its plant, to include tlie con- 
si inction of thn-e new klln,^ It i.s puriai.sed 
lo increase the output about one-third. 

('A.MBKllMn-i - Interc.st.s whleli recently ae- 
(pilred the plant of the (hiernseywaie China 
Co, are inrfeclitig aiTangemeiits ior tin- 
fai'lv lesumptioTi of oiieiationa for tlie nian- 
iif.U'tuie of a line of hotel ehinawai'i' 
Inipi o\i-meiiw will be made in tlie plant and 
cquipnient fi>r Ihi.s servue 

Oklahoma 

Tn.SA—Till- Union Ciiiliiili' Co, 30 Eo.hI 
I'nd SI New York. N Y, mamuacluiei 
of earhide. ncetvlenc. commercial oxygen 
and kindred products, i.s said to be planning 
for the erection of a new plant m (lie 
viumt' of 'I'ulaa. eHtiinaled to *.ost olosi 
to inni, with nmcliinct> 


an initial capacity of 25,Oi)0 to 80.000 bricks 
per day. It is esliinaleci lo cost approx¬ 
imately J35.0U0. K. 1,. .Jacobs i.s president: 
and Lewis G. Hrothers, secretary. 

XokPOLK — Adolph Segal, I'lilladolphla. 
Ta . sugar operator, is perft'cUng plana foi' 
the eon.struclioii and operation of a new 
sugar rellner>' on site seemx'd at Norfolk. 
Jl will lonaisl of a miinher ».*f hnlldlngs 
will! power house, and 1- estimated to cost 
In excess of $3,0'1a,uini, with machinery 
it IS expiated to de\elop an output of close 
lo 3.(HM) bhl of I'i'ftneil sujjai' dail> t'hailcs 
r. Huglies, pre.sident of the HiiglieH-Klli*>- 
Howeli Corp . 408 Jtoush St,, Noi'folk, is 
interested in the pi oJe» i 

XoHTON—L A llall>Md>\ Noitoii, is oi gait- 
i/.ing a company to ronstiiirt ami oiicmte a 
local plant for the mamifactuie of brick and 
tile products Woik will soon be eoiii- 
menced. 


W utihiiigtoii 


Pennsylvania 


ilEADiNii—Tlio I'cnlis, h :iiila Elpctrio Sti'cl 
I'll lilts jH-iiulred the liiiii! lil.'Uit of tin 
liiiHeoll-Kces Steet Co. nod plot's to equip 
tlll.l ullll/.e the propeil.v foi the prodlli'tloll 
of hlKh-urode tool .steel, to he iliodueed h.s 
means of a new jtrocesa It is imrposed to 
)ia\e tlx' plant In full opi'iation at an earl\ 
date. 

< 'll AMnnitsiu’Kd— 'I'he »'Itanibersburg Gas 
Co Will make Irnpiovernents and extemsions 
m n-v arlitlcial gas plant, with additional 
,.,,ui|mierit installation estimated h* co.st 
ahoui $tUi,iifMi. Contracts are being let. 

I’rrrsiu unit -'I'he rennsylvanla I’apei 
.si.ak Co, .■lli-2G 1st Ave., ha.s tentative 
plans under eonsldiM-ation for the rebulhhng 
nt the portion of its plant, deslioyed hy fin. 
Ceh IS. w'i^li loss estimated at clo.se to 
$T5.t'hii 

Ihin.Ai.Ki.nniA— Fire. Feb 17 destuned 
,1 pottion of the field Works ol the Wilson- 
viarlln Co. Snyder Ave and Swanson St. 
with loss osUriiated at Sl8,a(Mi. It will ire 
1 ebuilt 

I'llll.AUEM'HlA — The iTeilMoIl 'h'O'htU; 
Wlieel i'o, S:i(U 'roiresiialc A\e, hlis tiled 
plans foi ttie erection of a new l-aloiy 
building at Its plant 

f'oNSiioiioi'KiCN -A T-story foiindiw. 12.'X 
195 fl will he creeled bv the AMonlgonuay 
FoundM \ Fittings t'o. loei.led 
Ington und Cherry Sts. for the prodvctlon 
of hoM and other mei.il I'lnstings. U<nlv 
will he eointnenced earh In April. 

Lkuakon—T he Lebanon liam ('o. is plan¬ 
ning for the immediate lehuilding ol its 
puddle mill anil adjoining buildings, de¬ 
stroyed hv Are, Feb 18. with loss esUrnaied 
at (lose to $15tMM)i). including ten furnaces 
and Huxlhary equipment .lolm D lirown 
Ls general manager ut the jilirnt. 

Lath- -The I’ocono Foundry Co has ten- 
tatlvi- plans under consideration for exten- 
slon.s and improYeincnls In Its plant. 

Tennes§ee 

('IIATTA.VOOUA—The Soutliern Stieel Steel 
I'o., recently orginlzi'il with a eiipltnl "i 
Jl.too.linu. iR pcrfeethiB plans (or the eree- 
tlon of IIS proposed new mills at (.lends e. 
Tenn , whei e a site has been aeon red on the 
’I'ennissee River. The Initial works wi 
comprise two open-hearth furnaces, eiien 
with rated capacity of 60,000 tons per 
annum ■ a number of rolllnB mills, with 
total annual output of 60,000 tons and othei 
misei'llaneous mill and sheet mill bulldlnBs. 
with power house. The plant la estimated 
lo coat close to $80,000. W. .1. Lynch Is 
A lee-pre.sident and Bcncral mamiBei. 

Texas 

A| a-ris —A chemical laboratory will he 
installed in the new hinlogy bulldliiB Jo be 
1 onstrueted on the campus, tmiverslti or 
Texas The struetiln’ will be 3-alorv. 
BBxltll ft., and will coat In excess of 
$250.0110. Herbert M. (Jreene, llnlla.s. Tex. 
is arehltect. 


Nkwport- Tic 1‘iieilh Fii Cl,), lias plans 
undei way 1‘ui the eunslrucliuii uf a new 
iieosolmg and w timl-ii o.Hmerit plaid uti 
Ux al .sltf.‘e.stimali d in mst appiuximiitely 
$ 25 ,lino 

Skattlk —Tin Cuiliiers Li ick Cn . 870') 
nth . South, will make mii>i o\ements_ In 
Its plant, Ineluding the eon.slruclion of a 
new kiln 

Vam'oi VKIi -Th«‘ Columbia Kl\er 1‘iiper 
Mills t'o l.s perfeellng plttUS for the eon- 
.siruetlon of the initial utdt of Its piopo-ied 
new mill e.stimaled to cost in excess of 
$l!iM),i'iM), witli maeliineia V 'W. L«ad- 
heatei is pie.sidepi 

WiACoiisin 

Nrn.NAH - Th- V.illev 1‘apei ,Mllls Ine.. 
Wisconsin . will 1al\< bids about March 
1.') loi til*' eieillon of tlie su|»eI’.stI'lK tUfO of 
It.s pioposed new mill in the J41 hIi Spiangs 
disUicl, foundations foi wliieh have been 
laid The iilaiit Will be 2- and .Lstory, 
,snxti7il ft . and is eMimalet] to cost $. Ml.min, 
including machinery Cahill ti lioughis, 
”17 West AValei .‘'-Jl Milwaukee, aio me- 
(*-liani< al engineers fm the work G 55 
Ihn nside is heatl 


Industrial 
Developments 


Virginia 


Suffolk —The American Brick Corp. will 
commence Immediately the erection or a 
new plant on local site, to be equipped for 


KinnKit—'Pla-' Kelly-Sprlngfh'ld liie to. 
i. i.peiaiing at full capaeilv at its planl.s 
at .\kion. O., and t'urnberland. , and 
will maintain this .scliedule foi an iridenmte 
period The last noted mill Is now giving 
i inploMucnt to about 2,:)ini persona, and 
nhins aie under wan foi eaily expansion 
ICffet tIve I'Vl) 21. the wages nt the mil 
weie a<^^anee^l I'l pel eeiil, allecling all 
liciiuty rates and pli-ee-woi'k production. 

The Allas Automobile Tire c'o., Letlije- 

liem I’u. F running al maximum capiidy. 
and'in order lo linndle !ieav\ Ineornlng 
l)iisine.-s jrlari.s aie being air.inged fur ex- 
ifiisions in the mill facilities 

Thr Mason Tire j;: Uubbei Co. Akiori, d. 

F opeiating at full eanai it.t. on a ba.slH o 
about »i,1)111) tires )m'i da\ !• all prodtietlo 
is al.so being maintained al lh>' braneh mill 
at Ledfoid. O, forrnerl.N occupied by the 
Owen Tlie Rubber Co. 

CKRAMiu—The Verdigris Valley Vltrined 
Lriek C*' Independenee. Kan. iveonlly a.- 
quiied h\ new Iniere.sis. is ulanning for’ tlie 
rarh resumption of iiroducUon at the plant. 
n„w closed down l\>i niachinety repalr.s. 
\V K Lullls Topeka. Kan ; and M. 1 a. Glt- 
keis.in, WIeliila. Kan., liead tlie new organ¬ 
ization 

General wan plants in the vicinity of 
Fast •Lherpool. o. ale running full, Willi 
Incotriing Olliers in ex.-s-s of immediate pro- 
dlietlon 

Tlie lnd«i>endenl Lrlck Co., 

V I F maintaining operations at regular 
lainm’ilv Ht three of its four plants. It is 
rxpected to continue on this basis for an 
iiideftnit.- period Charles T Dunham lui.s 
been re-eleete.l .s.^crelat y. lieasuror and 
fwcneial manager of th.* compimy 
The r'rouse Clay ITodueF t'o • 
u nnlnlHlnlng full production at Its plant 
arid pSrpoies to conllnue on this status 
for Hom.^ time to come The eompiiny has 
recently installed new machinery^nd 
ment to provide for an advurn i of about 
80 per cent in capm Ity. 

The D E* McNlcol Pottery Co.. Clarks¬ 
burg. W. Vu , munufacTurer of Rockingham 
and yellow ware, is operating at f^ ca- 
nacltv with regular working ^orce. Orders 
on hand insure this schedule for some lime 
to come. . 

The Cllenrock Brick Co.. Glenrock, Wyo.. 


Im planning for the re.sumptlon of full-Um* 
production at it.s plant n.s .soon us weather 
condltlon.s permit, within the next 3 or 4 
weeks. Continuous operailoms will b$‘ tlieu 
scheduled foi' an indetlnlte period. 

Lkathkr —'I'lie Standard Kid Co.. Wil¬ 
mington, Del . is maintaining close to nor¬ 
mal production ul its local tannery, and is 
now I'unning on a basts of about 850 doien 
skins per day 

Tho William Atner Co.. Phlladelphlti, Pfi.. 
l.s cuncenlratlng production on novelty 
leallu'i' af its local g'lazed kid tannery, W'lth 
employment of icgular working force. With 
the luhetit of spring, it is expected to revert 
lu Ihe nianufiii'tun of staples, with In- 
eit-ascd o]ieraUims. 

'Phe .\nieiiefiii Hlile & Leather t’o.. XeW 
York, N. V.. is advaming production nt Its 
different New J'lngland and Middle We.sl 
lanneiies, witli Irutiased winking forces. 
j'’or greater piodiulinii in (he .New Kngland 
disliict, the company ha.s aiqulred the 
nuidei'ii tanner \ at l'eahod\. Mass, for- 
mrtly owneii arid (•p«'iate(l l>y li S. & M NN • 
Snyder, Im , arid will take possession curly 
in' Apill It nggri'gates approximately 
”.'. 11 .lion sq ft of llooi .irea, and ha.s fuclU- 
(IcH foi‘ an outpvit ot L'lDit dozen skins per 
liay 'Phe new owner- rxperis lo Inaugurate 
production at the plant at an early date, 
with noitnal working «iuota 

I'AI'LH 'Phf' International Paper Co.. 80 
P.roait St. N»‘W' York. N Y. lius estab¬ 
lished a rapacltv schedule at all of its news¬ 
print mills for tic- Hist lime in 2 year-s, nnd 
will continue on tin,'* ha>ls for an indellnlte 
liciiod Latge working forces ari being 
cinplo\eii 

'Phe K.nneilv Cat Idnet * Lag Co., Hhel- 
hwllle. iiid . Is adopting a ttighl shift at Its 
papei prodiict.s |)lanl at (Ire.-n.-iburg, ind,, 
using a portion of the woiklng ioree Ireroto- 
foi e etni>loveil at the Slo lbN \ ille nitU, re- 
eeritlv destroyed bv fire and now belnir re- 
liullt The extra working .-^eiiedtile will he 
eontimied for some time to come 

The Liu'ku.s & Lrook.s Co. Kenorn. Man. 
IS planning lo commeru e operations at Its 
new local pulp ndH. recently completed at 
:i cost said to he dose to $2.')ili).iMU). The 
plant has a r'atecl euiiadts of .'iH tons of nm- 
terlal per day and It is purposed to <ie'- 
velop operatiuns at maximum, with full 
woi'klng- force 

Oii^-Tlie Foco Oil t'o. Franklin, La.. 
recently orgnttized to take o\’er' and operate 
tiiC ]()('al lellnety of the laikcsldi* Refining 
<'o. is arranging fm Immediate production 
at tile plant, with full working force 

< Ml r'entierles in Western IVnnsylvanlii 
are .'idvancing production and adding to 
tlidi working quot.is. 

The .Slnclali <''on'<olidated Oil t'or'p., 45 
Na.ssau St. New Yoik. N Y., is operatlnK 
!il its OklaJioma. Kansas and other n'blwe^t 
plants on a production basis of about So,000 
bbl per (lav. 'Phe Sinclair ('rude Oil Pro- 
iludng Cr,,'n .subsidiary or ganizalloii. has 
.stock on hand at the present time totnllnK 
:!0, (Kill, (100 bhl of crude oil to be run 
thiough (he reftnerles 


li(o\- AMP STi'U'a/ -The Carbon Iron & 
steel ('O Parivvllle. La., has reaumod 
operations at its furnaces, which have 
idle for more ihan 21 months past. Bnu 
plovrnent will he gueii to aboiif 100 men. 

Wilherbee. Slarmaii -.Now York. 

X Y have blown in the Hinall blaat fui- 
nace Ht Iheii ]dHUt at Lot t Henry. N. i .. 
following relinlng and repair's, and P^urpo»<‘ 
lo keel) the unit In service for an Inaennlte 
jieriod A larger furnace at the jdant, now 
in coui'se of construction, will be lighted as 
soon us conflicted 

I roll and steel planks in the ToungHtown, 
O district have advanced production to a 
point of about 91) per eml of capac ty. the 
hlgliest recor d for a number of months past. 

The Gulf Slates Steel Co.. Llrmlnghani. 
Aln. is now operstlng five of llB six blast 
furnaces, snd will continue at maximum for 
an Indefinite period. 

The Sharon Steel Hoop Co., Sharon, Pa., 
Is running at lOH per cent cupaclty al Us 
local mill.s for the first time in 3 years. 

The Uethlohem Steel t'o. has resumed 
operation.'! at the puddle mill at Its < en- 
iral Works. Li’banon. Lu.. after an Idle 
period of a number of months. The plant 
will be run on a double turn, and is said 
to have Bumelenl order.i on bund to Ineure 
contiiumnce on lids basis for' 6 to 8 months 
to come. 

A total of 111) blast furnacex devoted to 
the prottuetion of pig iron are now In opera¬ 
tion In the Httsburgh. Pa., district. Prac¬ 
tically all of the stacks that are Idle are 
those devoted to merchant iron. 

MiHORLLANJctu'S —The (■'arneglc Steel Co., 
is making ready to resume, operations at Its 
coke plant at the Farrell, Pa., work^which 
has been Idle since March, 1921. Produc¬ 
tion will also be inaugurated at the benzol 
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Hn.l oth^r by|)ri«Jui*( jihmt uriltK Kniploy- 
rrn-nt wiJl b** to nboiil 60 b rnni. 

Th#* HukkIoh Ac Hflfdinmkf'r f’o, Miifn.s- 
jt-o, Mloh., <>p»-rat(nK unit prop<-rtp-H. 

“^'‘1 buHinfMx u\' Du 
J *'111 Salt (o, .VIlIwuuktM-. Win Thf .om- 
blnfHl pra.rlijctloii niukt-K ih< pin. luisin^: 
oo/m>an.v ojii- of ihc larRi-m unh jui.iliKti' 
jn tin- <'ijuii(r\ Full opctallotiM with r^yii- 
l»tr wotkIuK foncM mo planned, 

The UoMM-.\I*-ehiiii ^■nlJn<ltv (’<j Oialt') 

iiotitTH. Tonn , hp.'. iaji/in^r ti-m 

of Hlee] eJiMifiKH, In running nl ni.ixiinurn 
cappelt.v H'ith full Wfirklnjf for<<. aiul will 
(ontfniii' t))l,s >Hchi-duje f«>r an iii<h/lnit> n- 
flral ' 

Hfin'v pfodia’tloM In in piu^nss ai ihi 
(HfTei-rtit lend and y.ltie pi ojici t I. s in ili> 
NorUn'instein Oklahotriii, nc« riot, |’i,,, n, .Dp 
ov'ery plant that <'nn IX' oja'iat"! pidIH.iIiD 
Ih on lh»' fidhlirtii prodindnj,; tn-t 

New Companies 

TiiK IloMi I'linMiaT Smoc, Ino 
A,H\ luin SI , llaiffortt, I’onn.. has iiaoi 

porali'd with a (apllal of t.. in.iiMi 

failure i-ln'iiiU ills mid «■hellllea! ((iinpoinaF 
tii'orne F kiippoit In preHidiud . A i; Ihish 

Ireasiirei , and ijeot'^o' 1, !)a\, \ a . 

di'pl and .seetelary 

'i’UK 'I'l'i'KHa I’IIIOM li'Al, All'i; ''u I'adu 
••Hh, K,\ , lian liei-ti itn oj pot a Inl vKith .< 
inidtal of S:ir>,hlMI, to nianul'in tin- i h< m 
teals and chetnu’iil hypt odiK’t.s 'I’lic iiuut 
jau-atots are ’!’ \ Sillln. i’ )■: .md 

W <* Hiehtnati, all of I'adin ah 

Tiiic <5 oi.iiM/vn t’Arrai Ar I’apki; Sjoi'k ''n , 
l’hllad*-lp)da, I'a, has hi'cn inroi poj a i< d 
with a eatiltal of JH.'di.tlOU, to inanuf.u 1 ui • 
patior iModui’ts llaii.\ < Joldinnri, 

Tut tin SI , 1 1 eiisut ei 

'ritH <'AMI»I',N (ll.AHM WottKS, I.So, I'.ilii 
don. i\ ,1 , hiiM Iteeii iiieorporan d Wllli i 
eiipHal of to niaruifai lilt I 

liriMiuets 'I'iio ineortioralors nti H,iit\ 
itoKetdltal, Ateh St. «'aTtnhti, .VI \ 

Mason fiiid M A MiiKuiio 'I'lio Mivi hhImI 
repi esmt.s the < ompati,\ 

TlllO AI.-Sa.Mi I'HKMIOAI. ritolM'i^, ('ll 
:!9 South Fa Salle St . I’liliai.'.o. Ill li.i^ 
ht'eli ila oi pot ale(l with a (apilal ol ^'Iiui.imiii 
to inanuraetiiie <ii<‘rni(ais and •hettiiiai 
byprodttits 'I'he llieoi poralol S ate I') .S 
I'ishei, l•'er^l W'arieti and F F Swell/.'i 

'I'lii) Kinu ’I’liti'; \ JtiiimKit < ‘o , ' .i i <• of lie 
Coiporalioll 'i'tust Co of \liieth,i dll I’.itii 
lUdjJ, Wllliilnn'ton. I*el. i epi e.M tilal n i lia 
heel) iuioiporated will) a laintal ol ^1 aiii 
iU)u. to inanul'attUM tins and otlai iiildni 
|a oil nets 

'I'nK Srvi! ritoiM'i'iNi: Co, Vllfiiiv, V 
has heeii Ineoi |>oi at ed wllli a lapll.il ol 
$ 21 ) 11 .tint', to lliamd'iolui e petlol'Utti plod 
nets 'Die Ineot )>ora!oi s an \\ II Fint. 

and 'r F Muiil, \lhiin\ Tin -oitipatn i- 

lepre.senleii ))\ \N' M .Mlllei, Ill'll lie\ 

Sehenectath , Y 

'ITin CuKH’n''K Fuii'k ''it , ('liesl'a , I’a . ha • 
been Im Ol pot a ti'd with a eaiatal ol 
to maniifaetui' hriek. tih and oDtei t'liiinil 
flay prislui’t'- Fdwatd (' Ihiiton, * in - 
let, Ih ti easiii ei 

•I'llK tVl-ri'l* STAl'KS Cdt-.MIOM. Cold' 
Ho.ston, Mass, has heiui in< oi |>ni ah d will; 
a ea|)llal ol $ 1 ) 1 .'HiO, to niahuhntuie i In m 
ieals and itninliai l>\produets 'rinmn'o F 
Thi.slle hs pie-.ideiu and Cli\''i I'. Fiii.'-n. 
IlMUi CotnittonW'•;! H !l \\e. Itostnu. (te.ts 

Till'' Fk-khh CoNi'itci'K riioiii or;; Co i.isds 
Ala. has lieen iliaileii'd uinlei slat' law^ 
to estahllsh and opeiati a loeal plain fot 
tin- nmnufaeture of (otni't' hiiik, )t|p( 
and kindred pioduels II ,M .lu<lt;<', F-'eih- 
IS pre.sident 

Till’, Ciu.i'MiiiA I’ltoi'i crs ('(at!’ .Nevv.uK, 

N' .! . ha.s hien ineorporati d with a lapital 
of S-'iD.IH'O to ntanul in 1 ut e ,ishe--los piod¬ 
uels The ineoi'ii'a ator.s ,ne |( .1 atal 
.lose|i|i l'’;i,it/,, and Attliui VV I’.Dinet, 'i 
Meiilianl I’laee, .Newaik Tin l;isi rnd'd 
lepie-.ents the eotiipatiy 

'rnn MoMtoK HoAiin .Y FiMSi; I’o, Moii- 
I oe, .Midi, lia.s Iteeli in<’(>i pot ;i t ed with a 
laitllal of $lM‘.ailll, to niaiiufai tin i papei 
la.'duets The Ineoi pot a lot .s ,iie Wllhiun 'i 
dutniann, Fred .1 Motz, ami .1 IXtuKho- 
Miller, 'I^T \\ e.‘it Fhn '\\e. Mottioe Tile 
la.'.t noted lepiesejits tin- loitnianj 

Tiik Ili-lViwnn Co or N'kw .h’ltsKV, Inc 
llohoken, has been itieot pot al ed witli a 
(apllal of iSD.iHii'. to uiamifai tur'' hfrttifry 
fluids, dieniienl tnodints, ele 'Dn* llJCOl'- 
poialoi.s are J F and H 10 rieiMui. and 
kudolpli Sehroeder. HI AVashlriKton St. 
Hoboken 'l‘!ie livsi noted repreattnis the 

I oinptini. 

Tuk C\M'M|.;t CAHtiNOS duRr.. 13417 
.South Muhltfiin We. t'hleftKh, 111., hna bew 
Im-orpurated with a nominal enpllfll of 


$'),ii(ia U) inamifH<*luiIron and other nietul 
(astiriKs The Incorpomtor.s are .luliuH C. 
I iieenlniimi, William S NewbuKcof and 
it WnKTtntn. 

Tiik lyi MfHH'K Cotton oii, do. Fubboek. 
'i'ex , ha--, been Im orpol ,il ed with a eupllal 
ol .$1'>". 1111 ( 1 , to nianiifa* luie (otton oil prod- 
in i.s The Ineoi pot 11 tot H nr*’ .1 W, Simmon.s, 
D . d d I’hilllp.v and IJ .M Sunniuns, all 
ol Firhhock 

Tim, .MacJ.kop h'diMiity do, Deliojt, 
Mnh. lias been eliniteied Ulldei sittle laws 
hi iii.inufjiciure iioii and otlmi metal ea.st- 
I'llh The itn orjtoi a lot s are ("asper Ihown 
mill Mai' olio Mm Fend. 1128 Mai Ihot oUfjli 
\\ ■ , I " tloJl 

Tmk.vs Son. iNr, \twaik. N' ,1, has 
Im eii iiK Ol poj.'iled w’JDi .’I e.ipita] of f ,■'.11,0(10. 
hi iri.iniifa( Mile iiainls, vanu.slns, etc The 
I In Ol p'li a hii s ate 11 ilbi a rid Taleiis, W. | low¬ 
'd (''iti.«t*st and Williaiii .M Fi.smati, '(K.') 
SpiiiiKlIeld \vi-. ,\ewaik The last noted 
I' pi' s» nl s 1 h. ( (itnj)an.\ . 

■I'hK FKMi.’.N'T OIT, do. T''iie llaule, Itld. 
I'.I Ifeii III'oi jioi at''<l will) a lapitat of 
F'-(i.iH'd, to inanufaeline jx'li^deuin prcd- 
I 'I'ln irn ot iiorahii s ai < .\ F I’.em.'til, 

F 1 F Hop.),., and C A Moiiison all of 
'f' l i( H.iule 

'rill' (i\N-oi, ('one , Voti., \ V , rai'c 

"I Fii'Si ii A .s.hienk, ’.a ('Itinili St .New 

I ol I. 1' i)i.'s..ntiili\ev, h.'iv iiiTit Itn oriio- 
' '"'i "illi -I 'apital n! $1011 non to iiiaiiu 
I " ini I r li''ii)l(',il piodin In Tile linor- 
l'"' a’"i - aie S ,) I loliatiiion. 11 lit ''hni and 

I M' Fi le.iii 

, '''>11 K A K CLASS do. WeilsblllK, 

u \ I ha.s l.-'et, IIH n, J'.italed WlIli a eap- 
M.i! ol $'.',.11(10, hi IIialHlI'i.'Illle nlass j)io(J- 
, 'i’ll" iiM'oipoi.ilois at. W I I sittelds 
Hal \ ,1 kowim:, In.ih r,f VV' llshiiiK , and 

II I'- I'^mlililiiKet Hoe. h koth.ni, W Va. 

'I'llI' V.VILIIICAN dniLMICAJ. I'ltO| >1 ("I'.s Co . 

"I ' " •‘''I ‘’8'''V\ Ilk. .! , (las died noliee 

ol Ol i'.Mii/.,il ion to nianufmiuie and deal iti 
' I” il "'>'1 0)1 pi oiiia ts 'I’ll* . oiiipatn 

o In .o|, .1 In .1, \\ ilh am (I'l'niitioi 

Till kniMfs'iMi.^M (Ila.sn Mr,, c,, o') 

hoiith Fa Salle St . (’hli im<i, II! , has I'n-en 
"" "1 !ioi;,(,.,! \\ Kii , apital of $2:,a (ino to 
IliMilllaidne plus- ploiiUets Til, llliaapo- 
m*' H.m'I'.v C l!i\.s(iii kicliard 'I' 
kol'i' ami t: k Oweti 

'|■'||■' I'ccoN Hii.i, lUooK ('o , Flkh.n. Md , 
II''- l"•ell 111 . nipoiated with ,, eapiial of 
iiiamiraeliu.' lank tile and 
"Hn-f huiimd (•|a\ produits 'r|„. inror- 
l,'!''''''"'. 'lolm M'lHlii.ssi ;ini| .lam.-., p 

I'.' ale., hot II of Flkton 

I Ml' ,M| (N"rKI;l'h HaV dolt'I'LAM' d|.LMLNT 
ol Dll' Cot pot ,t (ion .NctUie Co, 
i'.'imhd'li' Flili; W’llmmnilUi, Fel, topee. 
I'tM . ii.is heoli ill, OI 1M,| .11, ,1 tiinh'l 1 )el- 

i"iie l.ws \\iti) (.'ipiioi ,,f .‘f;i, 0 (iii aim to 

ni iiiiifa' lui'' pm ti.iii.i ,, III, Ml 

1 iM' I hii’i''ra r, ii; \ ' 'i 11 m n \t ( 'o . 

t|o|I.V\,ll \ .1 li;,. Ih,,,, III, Ml,.li W'iDl 

I ' ipihil ,ir .FiO.OIOi. to Ilia nut ,t( t ui I ehom- 
I'lils (olots and atHliatoii piodud-. Tin’ 
"aoipoi.tlms are |‘eto, ,\| Huni Fdwald 
Ik'Hieit .loti,'.,, all of H,,p,woll 
',1 loni'v, Uoliewell. J. D,,' l.'Phaolod 
iih'iil (oi th.' ' onipaih 

I'lii': I MU V N A Si \ ]{iM. (III, Co , i '.iti 0 ks- 
"" V Jj”'' ''''''' poialed wit)i a 

'■M'llal of 0 , 0011 , in iiianiil'.iit ut <■ |K'|)'o 
' iini in odui ts 'I’lie UK oi'jioi'aloi s Mlj M 

I""' ,' l™',' N 11 , 

'Di ol Fall l( ksbury 

Tiik S'rii.uiKonh Me; c,, I'lul.'idelphia, 

"i ih'- Coipotalton Cu.'ii.'iiiti',' A; 
I'ce) »'o Fand 'I’ltl. HMj; icpH-soiUa- 
i\" lias h,-"n UK Ol po) alo'i iinilei It.'lawate 
lius with capital of $F2.’,n,oon to manii- 
l.ntun (licmleals and ihenioal l<\piodin'is 


Tub kos.s-MEKiiAN KotiNDklBR, 
dhiillanooKa, Tenn.. liH.s filed' notice of 
im-'iense in (apital from $60,000 to $1,260,000 
for Kcneidl expansion. <1. F. Median ig 
president 

The STANPAhP I’aint do,. Toxorkana. 
Ark., has .'iiiaii^ed for an inerenae in cup- 
ital to $Fi0.iioo for propo.sed expansion K. 
J'’alson Is jne.sjilent 

The IlAimi.snrm; Sjiai.k IJktck (At. Har- 
li.sbiti'K. i'll, iias called a special meeting 
of stoekholder.s on April 14 to arrange for 
an Increase in capUal from $60,000 to 
$120,000 foi gerieial expansion. J.‘ieob H. 
I'Au'enian is S'-et'-lary tind treasurer. 

TifF. CoonvKAit Time ki'niiKit do , \ktoti. 
<[. is disposing of a iirefert'ed .stock is.sue 
of $H..*i0.^,8(Pi, a portion of the proceeds 
to lie used foi getic‘r;il financing, expan- 
-sion etc 

The (’in\o Coni-Ku do.. 2,'i LJioad .St.. 
New York, \ y , IS con.s'denng a new 
slock issue to (olal $ir.0.000, the proceeds 
to be used foi phmt I'xlerisions and im- 
jnovenieriis 


Coming Meetings 
and Events 


Capital Increases, etc. 

Tim- Nmrniv.nN Iniuana Fuas.s Co Flk- 

liad. hid, h.i.s IlleD tintl,-. ol iiK'lciise Ui 

'■apHlil lioiu $lli,(i(I(l to ,sum Olio f,,i piQ. 
posi'd expansion 

'rilK Ati.as I.l'-ATIIEU ,Mn: Co, J.^Msf .-IT 
Ill, lifts Ilird nolic.' .if (luitige of 
name t.i the Allas lionid ^'v Daper (N, , and 
III the liitiiic will sped, ihi,. 1,1 the maiill- 
(.hlute of pnpel products 

The Cl.E.N-.N-OsAOK Oii. C.> . Ctand kai'i.N 
MIeh. Ini', airanged for an iiKicji.se in c-iii- 
ilal fioni $1011.1100 (o $200.0(10 

The Hkpkon Oii. (’’o of Dki.awauk 
lh.>ihi\s%i>. New York. X Y . lias nied notice 
or tncicfise in lapital fiom $:!,mm.0oo to 
$.'.)"in,(iiMi 

The llHoPiiHTUK HmcK Tim; Co, 
krouKlilon. Til. has filed noDi'e of dissolu¬ 
tion umh'r slat*’ laws. 

TJIE IJIIOOKI.VN CouiK -WOKkS, Ino . StCW- 
ail .\ve , Jtr*niklyn. N. V. has nrrnnccd for 
i^^Oii 001?*“*'* front $S(),O 00 to 


AWF.mCAN ASSOriATlON OF Enoinbkrs will 
hold Its annual convention In Norfolk Va 
May 7 to }». 

American Chemical Socibtt will hold tu 
iprlnif meeting April t to 7. 1921, at New 
Haven. Conn. 

American ELErTHOcHRMiCAL Societt wilt 
nnld Its spring meeting May 8. 4 and 6. 
3923, at the Commodore Hotel, New York. 

Ameijk’an Foijnphymkn’s Ahhociation 
will hold a meeting in Cleveland, 0. April 
28 to Muy 4 

V.MEUICA.N Ca;-: VssooiATio.N Will hold lls 
anmml * onveni ion the week of Oct. 1,'. at 
vtlaiitic (’i(\ An elaborate exhibition of 
Ka-'-niaklng and pa.s-ul dization eiiulpmetil 
IS plaiin.-d 

AMEUIcan INKVITI'TE oF I'llK.MirAI. M.noI- 
M'.hiLS Will indil its summer mi'Otlng .hint* 
-0->.i at \\ liiidtigion, i )('|. 

American Feather Cdkmibts Arsocia- 
Tiu.N will hold its twentieth annual con- 
yen ion at the (Jreenbriei, White .'Sulphur 
Spi IngH, W. Va., June 7, 8 and 9. 

Ambiucan Oil Cuemihts’ S<HMK’iA' -wni 
hold ii.s annua! meeting at the Fjistman 
Mav i ^ Ark., April 30 and 

Amkru’av Booiett for Testing Ma¬ 
terials will hold Its twenty-.slxth annual 
mooting Ht the Chalfonte-Haddon Hall 
Hotel, Atlantic City, beginning Monday, 
June 26. 1923, and ending either Friday or 
Saturday of tJiot week, 

International Chamher of Commbrci 
will hold Its second general meeting to 
Rome. Italy. March 19-26, 1928. 

Iron and Stbei, Tnstitutic (Fondon) will 
hold Us amutal meeting Mav 10 and 11 at 
the House of the Institution of Civil Engl- 
neers, Ixmdon, S W. 1. 

National PoREtUN Trapk (JouNtuL has 
poatponed Its aiinuHl conference from April 
Ft. 26 and 27, to May 2, 3 and 4. It will bo 
field in New Orleans, La, 

New Jbrhet Chemical Societt holds *• 
meeting at Steiters RoBlaurant, 842 Broad 
St., Newark, N. J , the second Monday of 
every month. 

Six’iKTV roK Steel Treating—E astern 
■-e.'ilmml m.'cfmg will b* la-id Jum- U and 
F' in li.'thlehem, I'a. 

Socibtt op Industrial ENaiNKBRs, with 
headquarters In Chicago, will hold Its sprint 
convention In Cincinnati. April 18. 19 and 
-0, 1923. The major subject will be "Man¬ 
agement Problems of the Smaller PlanU." 
t A Indubtries Exposition will be 

held In Grand Central Palace. New York 
uty during the week of April 9. 3928 by 
the International Exposition Co. 

The following meetings are scheduled 
D) be held In Rumford Hall. Chemists’ Club 
East 41.'<t St., New York Cltv March 9-- 
American Chemical Society. Nichols Medal 
March 23—Society of Chemical Industry, 
regular meeting. April 20—Society of 
( hemiCHl Industry (in charge). American 
BAectrochemlcal Society. Socim^ de Chlmle 
Industrielle. American Chemical Society, 
joint meeting. May 4—American Chemical 
Society, regular meeting. May 11—Soci6t6 
de Chlmle Industrielle (In charge). Ameri¬ 
can f'hemlcal Society, American Electro¬ 
chemical Society, Society of Chemical In¬ 
dustry. Joint meeting. May U— Society ol 
Chemical Industry, regular meeting. June- 
8 —American Chemical Society, regtriar 
meeting. 
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The Absurdity coal be overlooked, for here is a demonstrated* source 

Of Dollar Gasoline many valuable licjuid fuels. Many other lines of 


P OLITICIANS, like the poor, will probably be with 
us always and their railings will continue sorely to 
try the patience of a tolerant people. With the adjourn¬ 
ment of the Sixty-seventh Congress a sigh of relief 
went upJrom the entire country becau.se for nine months 
at least we are to be immune from the radical erup¬ 
tions that have characterized recent sesaion.s of our 
legislators. 

Most of the politicians’ vituperations have been of 
a sort we could pass over and forget, for they could 
be traced to the more or les,s familiar prejudices and 
party feud.s. On the very la.st day of the session, how¬ 
ever, there was one flagrant piece of abuse that cannot 
escape without protest. We refer to the infamous re¬ 
port, presumably prepared by Senators La Follkttk 
and Brookhart, on the petroleum industry and more 
particularly to its evident purpose to mislead the public 
into believing that ga,soline will shortly go to a dollar 
a gallon unless an export embargo is placed on it. 
Although absolutely no supporting evidence was 
brought out in the extended hearings before the Senate 
sub-committee, the politicians ■ nevertheless authorized 
this conclusion to confirm their earlier charges and to 
show the world at large that they were taking the part 
of the poor automobile owner again.sl the great and 
ruthless oil monopolies. 

To the technical man the possibility of dollar ga.s- 
oline, at least within the pre.sent generation, is a 
positive absurdity. The public’s beat assurance that 
the price of motor fuel will not .soar to prohibitive 
levels is in the uninterrupted advance of petroleum 
technology as reflected in the greater utilization of 
crudes, in improvements and economies in refining 
methods and finally in the broadened utility of low- 
grade products through the development of cracking 
processes on the one hand and advances in engine de¬ 
sign on the other. 

Furthermore the production of gasoline substitutes 
will effectively check any such advance in prices. 
Industrial alcohol can be produced at a coat not greatly 
in excess of 25 cents a gallon. While there might be 
some que.stion as to the immediate supply of raw mate¬ 
rials for such a fermentation program, it is scarcely 
conceivable that there could ever be any permanent 
shortage of the wide variety of carbohydrate and cel¬ 
lulose materials that can be used for alcohol production. 
And, of course, our oil-shale resources represent an 
untapped source of petroleum substitutes that will be 
developed long before gasoline ever mounts to a dollar 
a gallon. Our friend Dr. McKee estimates that the 
shale-oil industry can prosper with gasoline at 86 cents 
a gallon. Nor shoujd low-temperature distillation of 


fuel research and discovery might be listed, among 
them the experimental production in France of a 
synthetic ga.soline from orude vegetable oils and the fact 
that the Germans have hydrogenated coal and coal-tar 
products to obtain a wide variety of fuels and lubri¬ 
cants. Some of these are atilt in the hazy status of day 
dreams, but dollar ga.soline would undoubtedly turn 
many of them into lucrative commercial enterprises. ^ 
The whole fabric of the report i.s political buncombe, 
however, and as such is unworthy of serious considera¬ 
tion. Our principal complaint is that a legitimate 
indu.stry has been forced to submit to months of sense¬ 
less and costly investigation only to find that its case 
had been prejudged and that the "conclusions” of th^ 
committee are but a restatement of individual opinions 
already aired by the political demagogues. 

The Purpose 

Of a Stanilurd 

E LSKWHEllK in this issue i.s a brief statement by 
W. W. .Skinn™, one of the most experienced of the 
government experts on the establishment of food stand¬ 
ards. He di.scu.s.ses this subject with unusual effective¬ 
ness, pointing out in his comment with great force the 
basic rea.soning in the establishment of commercial 
specifications and requirements of food quality. 

The arguments advanced by Dr. SKINNER might 
etiually well be applied to the commercial practices of 
many other industries. Of course the other industries 
are not subjected to governmental regulation; but the 
principle of fair relationship between buyer and seller 
applies e(|ually. It would seem appropriate, therefore, 
to apply generally the three fundamental considerations 
which govern the federal officials in their deliberations 
regarding food standards. The.se fundamental func¬ 
tions of a standard, paraphrased for general application, 
are: 

1. To define products so as to prevent unfair com¬ 
petition, since one effect of intelligently used standards 
of trade is the promotion of better business methods 
and better business ethics. 

2. To define products so that inspection laboratories 
may have a uniform and generally accepted guide in 
applying the standards to purchases of the products. 

3. To define products so that the consumer may dis¬ 
cern quality and exercise a discriminating choice, and 
that the producer may know and meet such a- dis¬ 
criminating demand. In other words, to create a con¬ 
dition in the commerce of chemical products where 
vendor and vendee speak a common language. 

We commend" these principles to the study of all— 

, particularly to the manufacturers of heavy chemicals. 
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On the ComfortH 
• Of Palienci^ 

HK newH is xniii? around of a f'rcoih invention to 
make arlilieiai wool out of eoltoii liy im|ir"gnating 
the fiber with a jirotein substance sucli as glue, gelatin, 
egg albumen or (■aH(‘in, whi<'li has firsi been broken 
down by an ticid and then rmidered insoluble in a water 
bath. Good wearing qualities and other merits are 
claimed for the new fabric. 

We have no (latience with troublesmoe skeibics that 
are coUHtantly di.seouraging faitii in in\enlion and re¬ 
search. We have always felt that oine the probl.mi of 
the cellulose molecule is .solved, we nni\ look lor idl 
sorts of new fabrics and new maternds. This invention 
comes a little early, but we wish to record our laith in 
the advent of artificial wool eventually, and to admit 
that some day desirable fabidcs may be ileveloped liy a 
proteinizing process with cellulTise. Hut development is 
always slow and painful. Sometimes it jiays to wait! 
In the meantime we are not planning to array our¬ 
selves during the hot weather next siinine r ni a suit of 
cotton clothes impregnated with glue. We should grow 
a little nervous ovi'r the possibility of slicky sequeke 
of photochemical reactions as we pursue our way along 
the hot humid streets Uiward Tenth Aveniu and .'itith 
Street. 

An Acliicvt'iiu'iil ill 
* Currrnl Stalislics 

E HAVE often referred to the value of statistics, 
particularly when they are i.ssued in time to he of 
current interest to industry. In this connection a recent 
achievement of the Chemical Division of the Depart¬ 
ment of Commerce is worthy of special comment. 
Statistics for the coal-tar dyes imported through the 
port of New York during the month of Eebriiary, 
were carid'ully compiled from the customs iiuoices, 
analyzed by the dye experts of the Commerce Depart¬ 
ment and the United States Tariff Commi.ssion, and 
made available in mimeograplu'd form on March (J. 
Certainly this is an e.xample of dispatch which other 
governmental agencies might well emulate And the 
statistics themselves were not mere totals of poundage 
and value. In addition to such figures each dye was 
cluHsified on the basis of its chemical composition and 
listed according lo its Schultz number; the usual trade 
names were given, also the min.e and address of the 
foreign manufacturer, and, finally, the percentage of 
quantity by the countries of origin. A small proportion 
of the (uitries, which could not b,' identified on the basis 
of the Schultz Earbstoff 'rabellen, were grouped accord¬ 
ing to their method of aiqilication that is, as acid, basic, 
vat, mordant, chrome or sulphur colors. 

But it may be asked. Is all the detailed work entailed 
in this compilation and tlio department’s special effort 
to issue it .so pronqitly really worth while? The 
answs'r. we believe, is to be found in the significant 
information brought out in the February report. 
, During that month $r>2,000 worth of imported dye.s, or 
L’G.'2 per cent of tile total, came from Italy, or was sold 
on the American market by Italian concerns. That fact 
is worth looking into, for Italy has never been regarded 
as a serious competitor of the 1.0. The department's 
detailed data on the dye manufacturers, however, show 
that practically every pound of the Italian shipments, 
end a large proportion of those importefl from 'Franee, 
ware actuilly made in’ Germany. They were products 


granted the Italian Government as reparation^ and 
resold to American importers in order to realize their 
gold value. The treaty of Versailles especially provides 
against the re.sale of reparation products, but since we 
a'"' not a party to that treaty we can have no grounds 
for an official complaint. Furthermore, the practice has 
already become quite general in the case of phar- 
nuueuticals and apparently with the consent of all 
inleri'sted parties. 

The second .significant deduction from these statis¬ 
tics is proof of the unhappy effect that the French 
occupation of the Ruhr is having on the dye indu.stry of 
Switzerland. Apparently the Swiss manufacturers are 
suff'ering severely from interruption of their supply of 
crudes, intermediates and other raw materials which 
usually originated in the occupied region of Germany. 
The amount of Swiss dyes received by the Unite! 
Statis ill February was only 10.4 per cent of the total. 
In the year 11)21, 40.5 per cent of our dye imports was 
of Swiss origin. 

These are facts that are of immediate importance to 
the domestic manufacturer of dyes and coal-tar prod¬ 
ucts, At the same time they are indisputable evidence 
of the value of current stati.stics. The Department of 
(Commerce and the Tariff Gommission are to be con¬ 
gratulated on their excell.'iit work, and it is to be hoped 
that eventually the reports may be extended to cover 
all id' the important products of American industry. 

tAtnjjresH 

Adjtiiiriig 

HE dust and .smoke from the battle of the "blocs” 
has now .settled sufficiently to permit at least par¬ 
tial appraisal of the outcome of the contests that were 
waged so violently in the last Congress. Perhaps the 
most conspicuous conclusion that a fair-minded apprai.ser 
reaches is the fact that this Congress was divid.‘d into 
groups having common interest, and not ruled by the 
customary party .sy.stem. 

Those who have opposed Ford'.S Mu.scle Shoals pro¬ 
posal and the other variations in contract for lease or 
for sale of the power and the nitrate properties in that 
locality finally can rest in comfort for some months. 
The t'ongress which .iu.st closed left the situation sub¬ 
stantially where it found it, for the Wilson Dam con¬ 
struction is continuing, the nitrate plants still belong 
to the government, and the disposal of the power from 
this huge development is still to be determined. In 
failing to secure any action upon Mu.scle Shoals the 
agricultural bloc failed in one of its mo.st cherished 
ob.ii'cts. This same group al.so failed to enact the legis¬ 
lation tiroviding ten million dollars for the purchase of 
calcium arsenate and nitrates for resale to the farmers 
at cost. These are two striking evidences that the in¬ 
terest of a single group in the community, powerful 
though it may be, does not dominate the Congressional 
situation wholly. It may oh.struct, but it cap seldom 
enact. 

At the end of the session there remained without 
action tho legislation on reclassification of the govern¬ 
ment service. Also no final action was taken on the 
proposed National Hydraulic Laboratory, though a 
favorable report to the Senate was secured. The bill 
proposing conservation and development of helium 
resources also failed through faulty management. After 
full and apparently very satisfactory hearings before 
the Public Lands Uommittee of the House, this hill 
was flever given further attention because the commit- 
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' tee finally decided that it was without jurisdiction in 
the matter and that the Committee on Military Affairs 
would have to begin all over again in the next Congress. 
Another bill that failed to get action in closing days was 
the bill for the regulation of radio communication. 

Taken all together the Sixty-seventh Congress un¬ 
doubtedly faced problems of exceptional magnitude and 
exceptional difficulty. It accomplished some things. In 
many more particulars it failed of accompli.shm.-'nt, 

. One feature, however, of the work of thi.s Congres.s 
holds definite promise for chemical industry. Forced 
largely thereto by the Fordncy-McCumber tariff act and 
the Muscle Shoals impasse, this Congress has given 
vastly more hours to the debate of chemical and chemical 
engineering matters than any of its predecessors. While 
the immediate outcome of this debate may not be wholly 
to the liking of those affected, still they can console 
themselves that they suffer in a good cause. Chemical 
industry needed a press agent and the Sixty-seventh 
Congress, following after the recent war, has iiroved 
the best it ever had. 

Wliy Did 

It Break? 

WO years ago wc commented editorially on the 
great numiier of unsolved and obscure problems 
concerning the endurance of metal to reiieated loads. 
They appeared to be so lumierous that solution by series 
of direct experiments—and what experiment requires 
more lime than 100 million-cycles? seemed impo.ssible. 
At that tirrie a logical explanation of the mechanism of 
fatigue was in hand, but unfortunately we had no 
“conversion factors,” .so to .speak, whereby we could 
predict the behavior of a given metal from easily deter¬ 
mined physical properties. 

In the meantime it has been proved to everybody’s 
satisfaction that elastic metal can endure so-called 
“fatigue stre.sse.s” indefinitely, provided they fall within 
the safe range. In other words, there is no reason to 
fear eventual rupture of the most carefully designed 
and fabricated turbine shaft, even though it run on and 
on for years. Bauschinger —one of the earliest investi¬ 
gators—proposed the theorem that the elastic range and 
fatigue range are identical. If elastic limits arc taken 
from a tension test bar, this statement does not corre¬ 
spond to experience—hardened steel or annealed copper, 
does not deform in an elastic manner—that is, the 
stress-strain curve really curven from the origin—yet 
both of these metals have been shown to have endurance 
properties as well defineii as wrought iron. 

Profes.sor Jenkin, of Oxford, has recently con- 
.structed a little model which explains thi.s apparent 
anomaly, and in fact will probably furni.sh engineers 
the “conversion factors” long wi.shed for. Like all 
inspirations of genius, it i.s l)eautifully simple, and rep¬ 
resents the action of crystals as they .slip when over¬ 
loaded. It can be set so that any crystal can have any 
desired internal strain, .short of its own elastic limit 
in either compression or tension. Then its action on the 
aggregate—the metal piece—can be observed. 

This model confirms Bauschingek'.s theorem entirely. 
It is only to be noted that the elastic limit referred to 
is the elastic limit of the weakest crystal in the meial. 
That fact we could have assumed from the piicroscopic 
work of Ewing, R^senhain and Humfrey, who dis¬ 
covered, the facts now contained in all our textbooks; 
that a fatigue failure starts In a crystalline slip, which 
gfsdually opens Op into a crack and extepd^ Itselfi by 


W1 

splitting, Clearly slip will occur when the we^est 
crystal, the crystal least favorably disposed to stress, 
or the crystal bearing the greatest “internal strain,” 
becomes loaded beyond its elastic limit. 

What, then, goes on in hardened steel, which appar¬ 
ently has no elastic limit? it is a cry.stalline aggre¬ 
gate, and crystals are elastic. Experiments with the 
model indicate that when the crystals are stresseff in 
all .sorts of way.s—some almo.st ready to split by tension 
imposed upon them by their neighlHirs, others "working 
almost to their limit in compre.s.sion. and the remainder 
with every intermediate amount—at the lir.st increase 
of external load the wor.st-loaded crystal slips; with 
increasing loads more and more of the ery.stal.s less 
sire.ssed initially reach their limit and .slip, and so on. 
I’laslic deform.'ition (in part) .starts from the begin¬ 
ning, and continues at an inere;isiug rale. Hence, the 
model duplicates the st|"es.s-straiu curve for hardened 
steel or copper. It has no straigtit beginning. But if 
the incrcH,se in load i.s at a moderate rate, is interrupted 
by rest periods, or if tlie day i.s pretty hot, the amor¬ 
phous metal generated by the slips sliould recry stall iae, 
and the overloaded crystais sliould heal, but now in the 
stress-free condition. Cousequently, if the metal is 
then tested in tension, it should liehave in an elastic 
manner as far as the previous faiigue load.- And it 
does! By gradually increaring the fiitigue load by 
steps -and tliis has al.so lieen proved hy experiment— 
tile metal can tlierefore be “fatigue hardened”—i.e., 
have all its erystals brought into the stress-free con-* 
(lition—and the fatigue limit would llien be increased 
fo correspond with tbe yield point, perhaps 20 to 30 
per cent Jiliovc the ordinary value. 

Repealing the original heal-trealmerit spoils this 
gain, of eonrse, for it puts into the metal the internally 
strained eondilion it had al the .start. Here we pause 
for more information. It is easy to see how quenched 
alloy steel ha.s severe internal strain.s, cau.sed not only 
by volume chiinges due to differential thermal expan¬ 
sion, but al.so to partly finishi-d transformations. But 
why sljould annealed copper? 

That question can bo answered liy studying copper. 
At present we welcome the information given by these, 
experiments. It is well known that the marine engineer 
brings up his engines by slow degrees and short trials, 
finally reaching full load. It helps run in the bearings 
of course, but, far more important, gives time and 
opportunity for the metal to slip into the unstrained con¬ 
dition. A proper start may add 20 per cent to'tjie 
engine’s strength. 

Some mining companies buy crusher shafting hy the 
carload, keeping spares on hand ready for the expected 
break (by "cry.stallization,” as they call it).- Starting 
off at full capacity, these machines are quickly ancl 
violently overloaded when craelting a big rock. Pro- 
fe.ssor Jenkin’s model and the actual experiments it 
foreshadowed show that .such usage will reduce the 
endurance limit 40 per cent of that when properly 
“fatigue hardened.” Would it not be worth while to 
run the.se shafts in hy short campaigns on carefully 
•screened and sized rock? 

Finally, spring manufacturers will do well to study 
the possibilities of the new method. Apparently in 
no class of steel is correct preparation by mechanical 
stressing more important than in heat-treated alloy 
steels. In fact, mechanical treatment appears to be, as 
important as heat-treatment. And every ’one knows 
that automobile springs (ail now and then. , 
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Dirt 

In Steel 

To Mte Editor of Chemiad dc Metalliirnical Enyinee.riiig 

Sib;—T he micrographs in the letter signed Martin 
,Seyt in your issue of Jun. 24, showing inclusions in 
what was supposedly a tool steel and in an alloy steel 
shafting, although they served to emphasize the impor¬ 
tant Ixjaring of inclusions on the quality of steel, seem 
to the writer rather unfortunate as exani|>les, in that 
the polish was very poor ainl the inagnilication not 
stated. That these points are jiot trivial will he plain 
from the micrographs shown herewith. 

The specimen from which the microgi'aph.s submitted 
were taken was a piece of rail steel (appru.xiniately 0.70 
percent C). The same spot is shown in all. However, 
the same inclusions are not shown in Figs. 1 and 2 as 
in Figs. ,3 and 4, since the specimen was ground down 
somewhat after the quenching and previous to re¬ 
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polishing. For Figs. 1 and 2, the polishing of the speci¬ 
men was purposely done incorrectly. One of the steps 
in the polishing procedure of the Bureau of Standards 
was omitted, the specimen being taken from the OF 
emery paper to the SF emery wet wheel (3F Alundum 
omitted) and after that polished for an insufficient 
time on the final alumina wheel. For Figs. 3 and 4, the 
sample was repolished correctly after being quenched 
from 800 deg. C. in water. The quenching is not essen¬ 
tial, but it ha.s proved advantageous at the bureau 
in similar examinations, since after the hardening the 
.steel surrounding the inclusions is not so easily abraded 
away. The pit which invariably forms about each in¬ 
clusion during poli.shing is then not very large and each 
inclusion ill sharply outlined. Also the emery used in 
polishing does not become imbedded in the hardened 
steel as may occur in a soft steel and the particles of 
emery might be taken for inclusions. 

Certainly an erroneous conclusion might be drawn by 



Fin 2 SAME SPOT. X 1011 



FIG, 4—SAME SPOT. X 100 
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judEing the QUAlity of the steel from the appe&r&nce of 
Fig. 1. In a cleaner steel and in a softer lower carbon 
steel, the difference between Figs. 1 and 2 and Figs. 3 
and 4 could be even more striking. That it is necessary 
to state the magnification is evident if the appearanc% 
at 50 magnifications is compared with that at 100. in 
the same surface area there are four times as many in¬ 
clusions at 60 magnifications as at 100. The area in 
the square at 50 magnifications makes up the whole 
micrograph at 100. The size of the inclusions appears 
almost the same at both; if anything, it is smaller at 
100. This is an optical effect, a result of the slight 
pitting around the inclusions which cannot be avoided. 

In metallographic examinations a study of the in¬ 
clusions is of the utmost importance, and even more care 
should be used in the preparation of the specimen for 
observation of the unetched structure than for the ex¬ 


amination of the structure 

As.Hoclato rhyaiclHt, 

Hiirt'au of Stanilards, 
Wa.shlnpton. D. C. 


as revealed by etching. 

Samuel Epstein. 


Shore Scleroscope 

To the Editor of Chemirat & MetaUur<ji.cal Enijineerinij 

Sir: —Noticing your article on the new’ model .sclero- 
scope in your is.sue of Feb. 14, I am reminded of the 
fact that I met Mr. Shore somewhere in Brooklyn when 
he had just completed his first instrument. In conversa¬ 
tion with him he gave me a few of his pamphlets and 
asked me if 1 could interest some business acquaint¬ 
ances, and he offered me a 15 per cent commis.sion for 
selling the instrument. I perfectly recall the opposition 
1 received from various men whom I talked with re¬ 
garding this scleroscope; like everything new, they 
laughed at it and said it wa.s of no use to them. 

This is interesting, as 1 have learned that at Bridge- 
jiort they have reversed the principle and are testing the 
hardness of .steel balls for roller bearings by bouncing 
them over a hurdle. I merely mention this as, perhaps, a 
note of interest to show the progre.ssion and growth of 
an idea. Gilbert E. Stecher. 

\V*‘nhjiwk»'n, N .T 


Food Standards* 


By Dr. W. W. Skinner 

AsBlstiint Chirf, BurtNiu of Chomialry 

A n intelligent and effective enforcement of regulatory 
L laws requires the formulation of definite standard.s. 
Standards would necessarily be developed but gradually 
and laboriously by precedent, by official fiat, or by spe 
cific legal enactment, were there no definite organiza¬ 
tion specifically constituted for the purpose, since a 
standard is, in many instances, the fundamental start- 


to measure. It is a zero point, as it were, above which 
products are acceptable if considering desirable con¬ 
stituents and below which they are to be rejected. Thus 
it is that a product which complies with a specification 
may be very much short of a really excellent or superioi* 
product—indeed, it may be as judged by popular con¬ 
ception a rather inferior product, yet comply with the 
standard specifications. 

The recently issued and much discussed standard for 
milk bread well illustrates the point. The Joint Com¬ 
mittee, after more than 2 years of consideration of the 
bread schedule, concluded that a bread made from a 
dough in which one-third of the usual water had been 
replaced by milk wag entitled to be designated milk 
bread. 1 am not, 1 hope, violating any Confidence when 
I express the opinon that probably every member of 
the committee personally prefers a bread with a higher 
content of milk solids than is represented by the use 
of one-third milk, and will welcome the opportunity to 
change the standard to include an additional amount 
of milk when the trade practice has been so improved 
as to make .such a standard feasible. 1 cannot in brief 
limits attempt even a summary of the evidence which 
led the committee by a unanimous vote to define milk 
bread as noted above, and must be content with the, 
assertion that the evidence was convincing to the com¬ 
mittee that a consumer would have no reason to feel 
deceived or defrauded if sold a product as milk bread 
which conformed to the.se .specifications. 

The Food Standards Committee is a court where the 
evidence affecting a proposed schedule is carefully con¬ 
sidered and where a judgment is rendered based upon 
the evidence presented. The administrative machinery 
of the committee has been developed to a point where • 
it is believed we are getting the full evidence before . 
the committee in the most effective way. Food officials, 
manutacturers, producers, distributors and consumers 
are given an opportunity to pre.sent their views and to 
criticise a proposed definition or standard. 

The original Standard.s Committee with painstaking 
care and with a clearness of vision as to needs almost 
prophetic adopted certain principles as a guide for the 
action of the committee, and these principles unaltered 
are still the guide for the committee's action. A careful 
consideration of these principles will convince any onpi 
I think, that it was not the conception of the members 
of the original committee or of the committees which 
have followed that it ever was or has been the function 
of the committee to erect or create arbitrary ideals 
and then attempt to translate such ideals into standards. 

The three fundamental considerations which govern 
the committee in its deliberations and conclusions in 
formulating its definitions are: 


ing point in the determination of whether a food (1) To define products so as to prevent unfair coin- 
product conforms to the provisions of law. However, petition, since one effect of intelligently enforced reg- 
I believe there is quite prevalent a misconception of ulatory food laws is the promotion of better business 
what a standard is or ought to be. This is because methods and better business ethics. 


the word standard is an unfortunate one for our pur¬ 
pose, since the older and more common use of the word 
standard connotes superiority or a special mark of ex¬ 
cellence. Thus, for instance, a standard meter stick 
or a standard pound weight indicates a unit of measure 
of unusual precision or accuracy. 

A standard for a food product has quite a different 
significance, and indicates a limit or a point from which 

* Statement In Food and Drug Review, the "hou*e orran” of 
the Bureau of Chemlatry. February. *1928. ■ •. 


( 2 ) To define products so that food officials may have 

a uniform and generally accepted guide in applying the 
general provisions of regulatory laws to commerce in 
food products. 

(3) To define products so that the consumer may . . 
discern quality and exercise a discriminating choice>. 
and that the producer may know and meet.such a dis¬ 
criminating demand. In other words, to create a condi¬ 
tion in the commerce of foods where vendor and vendee 
.Speak a common langaage.' 
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Dirt 

In Steel 

To Mte Editor of Chemiad dc Metalliirnical Enyinee.riiig 

Sib;—T he micrographs in the letter signed Martin 
,Seyt in your issue of Jun. 24, showing inclusions in 
what was supposedly a tool steel and in an alloy steel 
shafting, although they served to emphasize the impor¬ 
tant Ixjaring of inclusions on the quality of steel, seem 
to the writer rather unfortunate as exani|>les, in that 
the polish was very poor ainl the inagnilication not 
stated. That these points are jiot trivial will he plain 
from the micrographs shown herewith. 

The specimen from which the microgi'aph.s submitted 
were taken was a piece of rail steel (appru.xiniately 0.70 
percent C). The same spot is shown in all. However, 
the same inclusions are not shown in Figs. 1 and 2 as 
in Figs. ,3 and 4, since the specimen was ground down 
somewhat after the quenching and previous to re¬ 
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polishing. For Figs. 1 and 2, the polishing of the speci¬ 
men was purposely done incorrectly. One of the steps 
in the polishing procedure of the Bureau of Standards 
was omitted, the specimen being taken from the OF 
emery paper to the SF emery wet wheel (3F Alundum 
omitted) and after that polished for an insufficient 
time on the final alumina wheel. For Figs. 3 and 4, the 
sample was repolished correctly after being quenched 
from 800 deg. C. in water. The quenching is not essen¬ 
tial, but it ha.s proved advantageous at the bureau 
in similar examinations, since after the hardening the 
.steel surrounding the inclusions is not so easily abraded 
away. The pit which invariably forms about each in¬ 
clusion during poli.shing is then not very large and each 
inclusion ill sharply outlined. Also the emery used in 
polishing does not become imbedded in the hardened 
steel as may occur in a soft steel and the particles of 
emery might be taken for inclusions. 

Certainly an erroneous conclusion might be drawn by 
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Nichols Medal 

Awarded to Thomas Midgley, Jr. 


Twentieth Anniversciry of Original Presentation Goes to Engineer 
and Prominent Investigator in the Field of Gaseous Detonation— 
Address of Acceptance Reviews Anti-Knock Properties of Matter 



B efore a notable aasembla(?e of (demists in 
Bumford Hall, New York City, on March 9, the 
New York Section of the American Chemical 
Society awarded the Nichols medal to Thomas Midgley, 
,lr,, chief engineer, fuel section, Oencrat Motors 
Research Corporation. The event mai'ked the twentieth 
anniversary of the fir.st presentation of the Nichols 
medal, which is awarded annually for the best original 
paper tliat had been published during the preceding 
year in any one of the three journals of the American 
Chemical Society. Tt was the unanimou.s judgment of 
the jury of award that this year the honor should go 
to Mr. Midgley’s article on “The Chemical Control of 
Caseous Detonation, With Particular Reference to the 
Internal Combustion Engine,” 

In his introductory remarks Dr. C. A. Browne, chair¬ 
man of the New York Section, recalli'd that the medal 
had been established in 1902 through the generosity of 
Dr. MTlliam H. Nichol.s, past president of the American 
Chemical Society. The first presentation wa.s ju.st 20 
years ago—in lOOli. Under the original conditions the 
medal was awai-ded for the best paper given before the 
New York Section, but in 1912 the requirements were 
broadened to their pre.sent national .scope. It was 
significant, Dr. Browne de<’lared, that this year the 
award had been with the unanimous approval of the 
donors and had already received the popular assent of 
the chemical profession. 

Midgley and His Work 

“A mechanical engineer by education, yet one who 
quotes the periodic law freely and one for whom organic 
chemistry presents no terror.s, such a man i.s Thomas 
Midgley, Jr.,” .said Professor Bancroft. “His career is 
the more extraordinary becau.se he ha.s thus upset- all 
precedent.” 

Graduated from Cornell in 1911, thereafter employed 
until just prior to the war in connection with the rub¬ 
ber industry, Midgley’s progress has been very rapid. 
Dr, Bancroft would attribute his success to his ability 
to correlate apparently meaningless and hopelessly 
sca.ttered facts. He showed how from sevei'al different 
sources he has gathered together the disconnsc.ted frag¬ 
ments which first found expres.sion in his working 
hypothesis and which have resulted in notable success 
in his work upon anti-knock mixtures. 

Without knowing anything of the mechani.sm of reac¬ 
tions of mixtures undergoing combustion within fixed 
spaefe limits, Midgley set out to study the rate of reac¬ 
tion under varying conditions and to analyze the 
Aihenomena bf detiination in gaseous mixtures. Benzene 
and kdroaene Were used as fuel in these ekperiments. 


Investigation showed that the iniroduetion of a foreign 
substance into the fuel mixture, even in minute 
amounts, would affect detonation, or knocking. Organic 
compounds of Se, Te, and especially of Pb, affected this 
Iiropeiiy of knocking very appr.cialjy. Tetra-ethyl 
lead eiitiix'ly did away with the knock or detonation 
wave - in other word.s, the coml)U.stion of the fuel was 
complete before detonation (K-curred. A fraction of 
1 per cctif of these substances -as for instance, 0.04 
pm- cent ot Pb(G,H,) - in llie fuel mixture completely 
eliminates the knock. 

Dr. Bancroft pointed out that the significance of 
Midgley’s work is to lie far reaching. By decreasing 
the i-ate of reaction and thus allowing complete com¬ 
bustion of a fuel mixture, the ((impression is greatly 
increased, 'i'hc saving etfected means using much less 
fuel. In other words, Midgley’s work may actually 
double the existing fuel supply. Unfortunately the 
exi.sting type of motor in general use will not stand 
the comiire.ssion required for the eflieient use of anti¬ 
knock mixtures, and as a result the full value of the 
work'done will not become apparent for some time. 

In concluding his remarks Dr, Bancroft summarized 
the difficulties overcome by Midgley, commended him 
highly on the clear-cut manner in which his work has 
been carried out and congratulated him on the splendid 
success achieved. 

Dr. HERTV PRE.SENTS MKPAI, 

Dr, Gharles H. Herty, past-president of the New 
York Section, made the presentation. He called the roll 
of the distinguished investigators who have previously 
reeeived the medal in order not only to demonstrate the 
e.steem in which Midgley’.s work is held but also to 
emphasize the fact that his success has been attained 
at a comparatively early age. Best wishes for con¬ 
tinued achievement on the part of the section attended 
the m(Mal, Dr. Herty said, in making the presentation. 

Acreptaiiec and Address 

In .accepting the signal honor accorded him by_the 
society, Mr. Midgley said that it was with a feeling 
(if deepest humility that he recalled the names of 4he 
eminent inve.stigator.s who were his predecessors as 
Nichols medalists. He asked, therefore, tluit he be 
allowed to receive the medal in the name of the organi¬ 
zation represented by his faithful and industrious co¬ 
workers in the laboratories of the General Motors 
Research Corporation. 

The acceptance address, entitled "Some Fundamental 
•Relations Among the Elements and' Compounds as 
Regards :the'Suppression of Gaseous Detonation,’’ was 
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interpreted by Mr. MidRley in an informal diacusaion 
of the anti-knock characteristics of matter. At the out¬ 
set he defined anti-knock as a property of matter 
whereby a material acts either as a negative or positive 
catalyst in the prevention of detonation in the internal 
combustion engine. This property is believed to be pos¬ 
sessed by all of the elements provided the right com¬ 
pounds can be obtained. So far the investigations at 
Dayton have demon.strated that the property exists in 
the case of twenty-two elements and additions are con¬ 
stantly being made to the list. To be sure, certain 
compounds such as ethyl nitrite show the property in a 
negative sense and are referred to as negative catalysts, 
since they accelerate rather than suppress detonation. 

The marked effect of 
the presence of a small 
percentage of diethyl 
selenide, one of the more 
important anti-knock ma¬ 
terials, was demonstrated 
on the lecture platform 
by the combustion of a 
detonating mixture of 
acetylene and air. Tetra¬ 
ethyl lead, an even more 
powerful material, could 
not be used in this particu¬ 
lar experiment because of 
its lower volatility. 

Theories ok Detonation 

Mr. Midgley then re¬ 
viewed certain of the 
theories which have Ix'eii 
advanced in exidanation 
of the detonation phenom¬ 
ena. He also showed the 
mathematical development 
of the eciuation generally 
accepted us an expression 
of the relation between 
the reaction velocity and 
the pressure in the wave 
of detonation. Those who 
were intertesled in the 
thermodynamic phases of 
this subject were referred 
to Mr. Midgley's original publications in the Jnvnial 
of the Societj! of Antomniire EnuineerK and the Journal 
of Indlintrial and Engineeriini Chemi.‘itr!i. 

In brief, the accepted theory of detonation is this: 
During normal combustion the differential between the 
pressure in the rear of the flame of propagation and 
the pressure in front of the flame is almost insig- 
nifleant. its magnitude being less than 1 lb. per square 
inch. If, however, the flame front is caused to move 
forward at an extremely high velocity, a.s during 
detonating combustion, the pressure differential be- 
cofnes enormous and the flame front is preceded by a 
region of dense gas at an extremely high pressure. The 
me^llic Sound, which we commonly call the knock, is 
caused by the impact of this high-pressure, high- 
velocity wave with the top and sides of the engine 
cylinder. 

’"f'u'ANCE OF Atomic Groupings 
■pr that 

It has beeb|;{, wrapb of these investigations to study 
a great many \nto colored, tranS^nds particularly iu 


relation to the influence of atomic groupings on the 
detonating effects obtained. The hypothesis has been 
advanced that the anti-knock property resides in the 
atom of the compound rather than in the compound 
as a whole. An example of the manner in which the 
groups modify the anti-knock property of the element 
is shown in the following table, which compares the 
relative effectiveness of three strong and one weak anti¬ 
knock elements with aniline as a standard of com¬ 
parison. 

The figures given are the reciprocals of the number 
of gram molecules required to give an anti-knock effect 
equivalent to that of 1 gram-mol. of aniline. The 
negative in the ca.se of ethyl ether means, of course, 
that this compound accel¬ 
erates detonation. 

, —Df*rlvatlvc‘—s 


■nDTiI 


C«H, 

I ., . . 

1.09 

0,K8 

Sc .... 

69 

n.a 

Tc . 

2fi,8 

22.0 

O . 

. —0.046 

0.122 


A .study of valence and 
bonding conditions in a 
wide variety of com¬ 
pounds has brought out a 
number of significant 
principles. The influence 
exerted on the detonating 
effects of the compound 
by the different atomic 
groupings was shown in 
a chart giving the anti¬ 
knock values of a number 
of elements when com¬ 
bined with hydrogen, 
alkyl and phenyl groups. 
Important studies have 
been made with the deriv¬ 
atives of carbon with the 
idea that the fuel itself 
may possess special anti- 
knocking properties. 
Starting with aniline 
(6C) and continuing with 
toluidine (7C), xylidine 
(8C), etc., it was found 
that the number of car¬ 
bon atoms in the molecule 
bore a definite relation to the anti-detonation character¬ 
istics of the fuel and this relation could be plotted to 
yield smooth curves. 

In concluding his address, Mr. Midgley stressed the 
fact that much more investigation was necessary to 
round out and complete the work on the chemical con¬ 
trol of gaseous detonation. As is usually the case with 
pioneering in any field, the work of Midgley and his 
associates has blazed a trail through a fertile field of 
investigation. Others must follow. Many interesting 
problems are yet to be solved. 


Important Gift to British Society 

Sir Alfred Yarrow has presented $600,000 to the 
Royal Society for the promotion of scientific research, 
and in conveying his gift, records his conviction that 
a patriotic citizen cannot do better than give money 
for “the development of science, upon which the indus¬ 
trial success of the country so largely-depends." 



THOMAS MlliCiLUV, .IK. 
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The Commercial Banker’s Function 
In Business 


An Interview with ^ illiam Post, Chairman of the Executive Committee. 
Central National Bank of Philadelphia 


By Charles Wadsworth, ,3d 

AssIwtanL EJitor of Cfiomieol i Metallurfftval Fnffiwf'ring 


P erhaps it was an un¬ 
warranted assumption 
that the engineer is almost 
completely unfamiliar with the 
practice and theory of commer¬ 
cial banking. If it wa.s, we 
beg to assume the entire re- 
.sponsibility for it. During our 
interview Mr. Po.st was most 
patient in an.swering the que.s- 
tions which were asked, and 
the .question.s were tho.se of a 
man without experience or con¬ 
tact with the field of commer¬ 
cial banking. 

Not unnaturally the fir.st 
(jue.stion had to do with the 
junction of the commercial 
bank as far a.s industrial plants 
are concerned. In reply Mr. 

Po.st remarked that .some, per¬ 
haps many, people believed that 
Ihe commercial bank actually 
financed new ventures, supply¬ 
ing the necessary first capital 
for establishing a business. This 
of course can never be the 
ca.se, as a brief consideration of 
the situation will show. The 
fund.s at the bank’s dispo.sal 
are fund.s deposited with it by 
its clients to be repaid upon 
demand—lodged with the bank 
for safe keeping. 

Of course, good banking 
practice as well as government 
regulations provide that a 
definite cash reserve on deposit be maintained. The 
remainder of the money on deposit is available for loans 
and other investment. But let us assume that a bank 
were permitted to make loans on long-time credit or 
even to contribute a part of a capital investment. What 
would happen? For one thing, a certain part of the 
loans made as capital investment would be lost in new 
ventures, becau.se of unforeseeable risks. In other 
words, part of the depositors’ money would be gone or 
the bank’s working capital impaired. The risk in such 
investment is no part of commercial banking. Similarly 
during the life of a long-term credit loan it is possible 
for conditions so to change that the lender bank would 
find it necessary to liquidate its investments because of 
an imperative demand for cash. So it is the result of 
season^ experience to place a time limit on qimmercial 


credits, which is usually from 
90 days to 4 months and should 
not even in exceptional ex¬ 
amples exceed 6 months. 

'Dius it will be seen that con¬ 
trary to a widespread impres¬ 
sion a commercial bank does 
not and should not play any 
part in the establishment of 
industrial enterprises. An in¬ 
ventor or engineer who has an 
idea and no money must not 
expect a bank to finance him. 
The original capital should 
come from investment channels 
—individuals or stockholders. 

A bank may begin to assist 
an enterprise after it has been 
successfully started and it 
should and will continue its 
assistance and support as long 
as the business remains 
healthy, vigorous and honest. 
Sometimes it is necessary for 
banka to stick by old clients 
when they are in a tight place. 
This will be to protect a good 
client unavoidably drawn into 
a rather hard situation, or to 
protect loans already made. 
Except for such instances a 
commercial bank must confine 
itself to liquid business; it is 
in no sense a doctor for sick 
business, though it will foster 
and aid new business up to a 
safe point. 

What, then, are the criteria developed for evaluating 
a business from the banker’s standpoint? How shall 
the banker decide to grant or not to grant a loan? 

This, Mr. Post remarked, is the whole problem of 
commercial banking in a nutshell. In such an inter¬ 
view as this it is possible only to indicate the kind of 
estimate which the banker must make. To develop the 
subject adequately would requird a volume, and even 
then the text would be colorless. Commercial credit is 
a problem of individual cases and only the most flexible 
type of generalization can be made. The variables are 
many and any effort to reduce the problem to rigid 
mathematical determination will result in unsafe bank¬ 
ing. . Woe betide the banker who looks only at the 
flnancial ' statements of an enterprise ' without full 
knowledge 4>f the men behind the statement, for 


“When in Rome, 

Do as the Romans Do” 

So runs the proverb, and it is sane 
advice, but inadequate. It makes no 
provision for finding out what the 
Romans do nor how they do it. Dur 
suggestion would be to corral a wise 
Roman and get him to teach you what 
and how. 

When we wanted to find out how 
a man or a corporation could borrow 
money from a bank to keep a chemi¬ 
cal plant going, we went to a banker. 
Said he: “The subject of commercial 
credits is exceedingly intricate. By 
the way, have you read the ‘F'our (Ts 
of Commercial Credit,’ by William 
Post? Well, you ought to read that 
first.” Without more ado we took a 
train for Philadelphia and had a talk 
with Mr. Post. So it was we found 
our wise Roman. 

For over 50 years he has been a 
hanker, a human hanker who will not 
reduce commercial credits to mathe¬ 
matics, and the substantial growth of 
the bank shows the wisdom of this 
course. He was one of the pioneers 
in credit analysis and his rich experi¬ 
ence is projected for a fortunate com¬ 
munity in his book. His spirit is a 
type of leaven which the business 
community needs. 
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flnanciRl statementg are only an dependable as their 
authors. 

The banker looks for three things in a proapeetive 
.borrower. They are Character, Capacity and Capital. 
These, with the fourth “C”—Collateral are the four 
big factor.s to be considered in (‘.\iending bank credit. 
Capacity alone is distinctly a dangerous prospect, for 
an unscrupulous operator with plenty of ability, though 
he may pay bills as a matter of policy until a pinch 
comes, may then not hesitate to conce.al (|uick as.sets 
and leave the creditors a meager skeleton to pluck. So 
too Character alone would fretiueiiliy be unable to meet 
his debts—and Capital unsuj))iorled by Character and 
Capacity finds himself a mendicant more fnMjuently 
than not. 

If Character and Capacity lie linked, the banker has 
a very fair pro.speet. Whi-n suiitiorbsl by the.se, even 
limited capital may satisfy; the banker that his .support 
is merited. The mathematical Ijanker may shake his 
head and say "No” when a more human confrere will 
win a lifelong friend and a strong account for his bank 
by encouraging a loan to the com))aralively new busi¬ 
ness, ucc()nipanied iiy moilest capit:il. l.et Capital be 
linked with Character ;ind Capacily and the comliina- 
tion can be beaten only liy the addition of undoutited 
Collateral to the grouji, in which case the commenual 
loan should lie most secure 

COLLATKIUl. A (JlIICKSAND 

Hefore discussing a few of the signilicaiit phases more 
specifically it should be remarked I hat collateral is a 
quicksand which it is necessaiy to scrutinize with 
experience and care. Collateral loans are much sought 
after by lianks, and yet it is probable that more losses 
result from them than from straight single name paper. 
The rea.son for this seems to be that collateral loans 
are made up on many types of collateial- noi are they 
watched with as groat care as other loans. The col¬ 
lateral is taken in at a desirable mai'gin, but the bank 
often neglects to check the intrinsic worth in the col¬ 
lateral or to note its fluctuations and keep margins 
built up. 

The problem is by no means solved by referring to 
the four C’s of commercial credit, it is mere.ly defined. 
The classification enables us to think more clearly and 
with a proper balance, unconfused by the complexity of 
the subject. The technique of evaluating character, 
capacity, capital and collateral must be elaborated in a 
more comprehensive way than an interview will permit. 
Let me illustrate, however, the method of approach. 
Capital is variously listed depending both on the type 
of organization and the attitude of the author of the 
financial statements. A banker must analyze the state¬ 
ment with both those things in mind. Some firms will 
capitalize intangible assets such as good will, patents, 
trademarks and the like; some business houses write 
down the values of fixed assets such as land, buildings 
itnd machinery in a conservative way that will be de¬ 
sirable. In some corporations common stock represent.s 
real value, in others it will be tucked in to make re¬ 
sources ami liabilities match. These are but a few of 
the questions to bo answered on this one point. 

Again, a propo.sition must be in bankable shape to 
receive commercial credit. This means among other 
things that the quick or liiiuid assets, which include cash 
on hand or on deposit, bills and accounts receivable and 
merchandise, should be approximately ttyice great aa 
the quick liabilities. This ao-called 2 to i >atio is per¬ 


haps the most widely recognized and practiced general 
ization in commercial loaning by banks. Naturally it i 
not rigid and during the war period and days of read 
iu.stment it had to tie abandoned. Honest customer 
operating largely upon government orders had to b 
aided regardies.s of the ratio of their assets and liabili 
ties. Then, as in the past, banks had need to violate con 
servulive practices. Thus it is that the commercij 
iiaiiker works. He must be a constructionist aidin 
worthy enterprises with his every resource. For so h 
will prosper as an integral part of the community. 


Mineral Production in Ontario 

.Abstract (if an -Address by Ciinadian bureau of Mines Head 
With I’articular Emphasis on Nickel and Iron ■■ 

While addressing the Engineering institute of Canadi 
ill Ottawa recently, John McLeish, director of thi 
Ilepaitmeiif of Mines, (jaiiada, .staled that a very larg 
proportion of the important minerals of commercia 
value, ill Canada are to lie foiifld in the Province o 
Ontario. The nickel deposits at Sudliury supply ove 
80 per cent of the world’s demand. They also posses 
very large ore resources and arc at prc.sent sufiicicntl: 
developed to maintain the pri-seiit industry for mor 
than 100 years. Favoralilo results have already lieei 
obtained in the demonstration of new uses for nicke. 
The question at .present under consideration is th 
develoiiment of a market to replace that which armo 
jilate formerly provided. 

The total value of mineral production in Ontari 
increased from approximately 15 millions in 11)02 t 
more than 25 millions in lOOli, and in 11)13 amounted t 
nearly (iO millions. Through increased production ani 
high jirices, a value of 1)5 millions was reached in 1918 
or approximately 45 per cent of the total value of th 
production for all Canada. In 1919, the first year fol 
lowing the war, production dropped to 08 millions, ros 
the next year to nearly 82 millions, dropped in 1921 t 
54 millions and is again on the up grade, havin; 
|■eached iiliout 05 million.s in 1922. 

Turning to the iron situation, Ontario has not, as yei 
lieen able to develop a successful and continuous or 
industry. Ores of merchantable, grade in the riaturt 
state have not been available in large quantities. Ther 
are, nevertheless, large resources in low-grade ores, prir 
cipally magnetite and siderite, which should be put int 
commercial form. The most serious attempts have bee 
on the siderite ores at Magpie and the magnetites a 
Sellwood, north of Sudbury. Both of these have bee 
successful in producing an excellent furnace produc 
but the cost is still too high to justify continued com 
mereial operations. 


Constancy of Platinum Thermocouples 

Life tests of the pure platinum and platinufn-rhoc 
iiim wire prepared at the Bureau of Standards fo 
thermo-couples have been carried out by the heat div 
■sion. The.se tests are the same as those applied to con 
.nercial couples which were recently reported by Fail 
child and Schmitt in Chem. * Met., Jan. 25, 1922 (vo 
26. p. 158). Results thus far obtained indicate thi 
couples of material purified, melted, and drawn to wii 
at the bureau are appreciably superior to the best cop 
merqjal ceuples previously tested. 
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Industrial Importance of the 
Metallic Soaps 

striking Properties of These Relatively Unfamiliar 
Substances Indicate a Wide Range of 
Commercial Applications 

By Hilton Ira Jonks 

liirci'tdf 1)1 Ivfsr;itv)i, Itddpaih J^un-au. i:<Nipaili l^rilioiaiuni s, 
Wiliiiriu-, ill 

Author’s Note: This work was (iri(;iiially U'lruii in 
191U in comicction with a pniblcni I'or tlic Ameiican 
Kcllystone Co. on the waterproniinK of its produets. 

It was again resumed in lOlR in eonneetion with the 
work of Robert DuBois for his Master's degree. It 
was at this time directed toward the preservation of 
eggs (see Jaiinwl of hidnutrio] and Eii(/iii(-(’riiii/ Chem- 
igtry, August, 1920). It was eontinued during 1919- 
1921 as a part of the work of Glady.s Trevithick for 
her Master of Seienre degree. During tlie past year 
it has been carried further as a part of our work on 
the waterproofing and mildew-proofing of canvas for 
the Redpalh Bureau. 

M etallic soaps, as the term is used in this article, 
refer to the .stearir, palmitic, oleic and hydrogen- 
ated-oil soaps of magnesium, copper, aluminum, zinc, 
lead, nickel, calcium, cadmium, antimony, strontium, tin, 
cobalt, barium, iron (ferrous and ferric), silver, mercury 
i-ous and -ic), a)’senic, chromium, bismuth, magnesium, 
ammonium and lithium, all of which have been prepared 
and .systematically studied. The water-soluble soaps of 
the alkali meials are not included in this classification. 

Although lhe.se materials are not familiar articles of 
commerce, they are nevertheless important products 
from an industrial viewpoint. Their actual as well as 
IHitential uses cover a wide range of industries. They 
lintl a large market in the manufacture of lubricating 
greases. Another important use is in paint and varnish 
as driers. One of the greatest present and potential uses 
of the metallic soaps is in the waterproofing of doth. 
Minor uses are found in disinfectants, in medicine, in 
taxidermy and in dry cleaning. More detailed reference 
to the industrial applications of the metallic soaps will 
be found elsewhere in this article. 

Preparation on the Cloth 
Most metallic soaps, because of their great insolubility 
in water, are prepared by precipitation. A warm watei 
•solution of the alkali soap of the desired acid is added to 
a water solution of the salt of the desired metal, and the 
precipitate of the metallic soap is pressed dry and later 
dissolved; or else the material to he waterproofed is 
impregnated first with the one solution and then the 
other, thu.s precipitating the metallic soap within the 
Iiores of the object. One of the large tent companies 
formerly treated all its canvas in this way. This is a 
less efficient and desirable method for reasons presentl.N 
to be shown. Often the aluminum soaps are precipitated 
within the fiber of cloth, especially canvas, by an electro- 
l.vtic process. In this prwess the cloth is passed through 
a warm bath of the .soap, squeezed out between pinch 
rolls, and passed directly into the “electric bath,” where 
it runs between aluminum electrodes. The precipitating 
aluminum hydroxide combines with the snap in the cloth, 
thus precipitating the aluminum soap in the fiber. 
Metallic Soap "Solutions” 

While we speak of a soap’s "solubility,” it is doubtful 
if any soap ever forms a true solution. The solutions 
are apparently in all cases-colloldiil emulsions. The alkali 
•soaps, however* form with water what generally pikss for 


true solutions. The presence of many oils, such as kero¬ 
sene, gasoline, paraffine and the like, often even in very 
small amounts, produces a great increase in the fineness 
of the colloidal aggregate. This fact explains, of .course,, 
the added cleaning and detergent power posses.sed by 
soap in case some of these oils are added— hence the 
“naphtha soaps” and the score of washing compounds, 
which are mainly paraffine plus, say, a little ultramarine. 
The surface tension is also rai.sed a.s the colloidal aggre¬ 
gate becomes finer. Indeed, the colloidal dispersion and 
the surface tension bear, it seems, a definite relation to 
each other. 

Most dry metallic soaps—for example, aluminum ste¬ 
arate —are as insolul)le in gasoline, alcohol, chloroform 
and the like as they are in water. The freshly prepared 
wet .soap is readily soluble. If once the soap is dried, the 
colloidality is destro.ved and water cannot easily again las 
incorporated with it. The solution in the other paraffine 
oils works the same as gasoline. It is remarkable the 
amount of water these oil emulsions of the metallic soaps 
will “take up.” They are much like lanolin in this re¬ 
spect. 'This solution of the metallic soaps has always 
pre.Honted difficulties. Often “.smooth” solutions will be 
obtained, and then again they will settle out. In fact, 
the published directions for using such commercial solu¬ 
tions as are on the market seem to take it for granted 
they will be colloidal failures and settle. So they admon¬ 
ish the consumer to “shake nr stir thoroughly.” The 
making of solutions of metallic soaiis is the old problem 
of mayonnaise dres.sing. The trick is to get the true 
colloidal state, and the second is to keep it .so. The tem¬ 
perature of the pi'ecipitation .seems to he an important 
factor. Below a cci’tain critical temperature, for ex¬ 
ample, copper stearate comes down as a non-colloidal 
granular ma.ss. But when frc.shly precipitated from-a 
hot solution above this critical temperature (as it .should 
be), it is tj'emendously sticky, and reminds one of chew¬ 
ing gum. €old, it is a hard, brittle wax, similar to 
molasses randy. This wax is readily soluble in ga.soline 
and other paraffine oils to form a mucilaginous, colloidal 
•solution, which can he kept indefinitely without settling. 
Many suhstnnce.s, of course, hkc acids, and conditions, 
like freezing, will break the colloid and make the soap 
•settle out. In the formation of such a solutimi, the water 
is as essential as the oil. 

Stabilizing Effect of Apdei) Wax 

It ha.s been found that the addition of colloid waxes, 
such as lanolin or bee.5wax, has a remark,able stabilizing 
effect on the colloid. Such solutions may be evaporated 
and the wax heated to 46 deg. C. for weeks without thi 
colloid being in any way affected. Pure sugars crystal 
lize readily from pure solvents. A mixture of sugars 
crystallizes with difficulty, especially if impure. So i 
■ mixture of colloids is more stable than a single pure one 
This fact is of the greatest importance, since the useful 
ness of the metallic soaps depends largely upon thei 
being maintained in colloidal condition. 

'The pure metallic palmitates and stearates are almos 
impossible to maintain as colloids without the additioi 
of one of the.se waxes. This fact explains why their-us 
has been so often dis,appointing. On the other hand, th 
oleates are generally so soft as to render the finiahe 
product, say canvas, sticky and they also tend to tur 
rancid with age.' We have found that the use of hydro 
genated-oil soaps seems tp solve Wh difficulties. .'Ther 
seems to be no single hydrocarbon solvent in which th 
di7 metallic soaps ave soluble, "rhey are all dbluble whe 
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wet and freshly prepared by precipitation. But the beat 
solvents vary with the metal and the acid. Commercial 
lead soap with linolcic acid goes into .solution easily in 
almost all hot petroleum solvent.s anil comes out again 
from the cooled solvent almost completely within an hour. 
'The nickel soaps separate out in several days. The 
ferrous iron soaps go into solution easily and come out 
again in a few hours increased in weight (due to oxida¬ 
tion). The ferric soaps are much more in.soluble. Wet 
aluminum soaps are soluble in gtisoline, turpentine and 
benzene. The oleates of calcium, magnesium and iron 
dissolve readily in glycerine. The ammonium .soaps are 
all very soluble in water. Lead, magnesium and copfK-r 
soap.s, if wet, are .soluble in alcohol and ether. Zinc oleate 
is soluble in carbon bisulphide, etc. 

The literature on the solubility of the numerous metal¬ 
lic soups is chaotic and unreliable liectiu.se the colloidal 
character and the part played by the water and other 
factors have not been recognized. For example, one 
author states that "aluminum .soap is very insoluble in 
nearly all solvents.” This is true only if it has been 
allowed to dry. The wet freshly prepared soap is readily 
soluble in several solvents. The addition of a little col¬ 
loidal wax, as lanolin, will completely alter the solubility. 
The whole matter of preparing these colloidal emulsions 
of the metallic soaps is complex and not well understood. 

(.'.OLLOIPAl, I’ROPhKTlKS 

The same chaotic state seems even more pronounced 
, when we examine the literature relative to the properties 
of these metallic soap solutions. This is probably be¬ 
cause their colloidal character has not always been recog- 
nizcHi. Moreover, the characteristics of such colloids 
have bet'll little known, but much has been surmised. 
Their pi operties are due, it seems, somehow to the. ex¬ 
treme tinene.sB of the particles in suspension. These 
conditions vary within wide limitations, but in a general 
way this condition apparently begins with dimensions 
somewhat smaller than the wave length of light and ex¬ 
tends downward well into such dimensions as theory 
ascribes to the molecules of cry.stalloids. Such solutions 
are micro-heterogeneous systems distinguished from 
true solutions of molecules or ions by the possession of 
surfaces of contact with all the properties implied by 
this. These properties will naturally be very marked 
becau.se of the enormous surface provided by the minute 
state of subdivision. These enormous surfaces provided 
enable such colloids to adsorb in the interface a great 
variety of substances and these often in surprising 
amount. Always the substance used to nroduce this dis¬ 
persion, which for lack of a better term Graham called a 
"peptizing agent," will be most adsorbed. This in the 
case of these metallic soaps is nearly always water. This 
explains the unusual waterprooting character of these 
soap colloids and makes plain why they must be main¬ 
tained on the fiber iti colloidal stale. As the soa])- 
impregnated fiber is welted a swelling takes place— 
c.xac11y analogous to the swelling of gelatine in water, 
and the jmres of the fiber ara absolutely sealed. Ex¬ 
tremes of heat and dry air, and especially high concen¬ 
trations of the violet and ultra-violet light ray.s, such ns 
we get in New Mexico and Arizona, for example, all tend 
to destroy the colloidal properties of the soaps in the 
canvas, which then gradually dust out and are carried 
aw'ay by the continual beating of the wind. Thus the 
metallic soaps precipitated directly on the fiber, as in the 
double dip or "electric process," are soon lost and made 
valueless, "thoae prepared with the addition of colloidal 
waxes as mentioned are more stable.' 


These colloids will also take up all mainner of perfumes, 
essential oils, dyes and pigments, and in fact anything 
.soluble either in the water or the oil. They will adsorb 
many things soluble in neither, especially if the material 
is colloidal. They form, conaeiiuentI.v, an ideal vehicle for 
medicinal salves, plasters and ointments. These facts 
might well lead to several valuable changes in the present 
pharmacopea—e.g., the substitution of colloidal zinc soap 
for the ordinary powdered zinc stearate. Their tremen¬ 
dous surface tension makes them great detergents. 
They will be incorporated as a part of many soaps when 
these facts are realized. Sullicient sodium tungstate 
may be incorporated with these metallic soap colloids so. 
that the canvas is fireproof as well as waterproof. 

The efficacy of many drugs and poisons appears to 
depend upon the fineness of the subdivision—that is, the 
exposed surface area. This suggests the use of these 
colloidal metallic soaps in all manner of sprays, in fungi¬ 
cides—e.g., copper soaps—medicines, as colloidal mer¬ 
cury and the like. We have found that extraordinarily 
small amounts of colloidal copper soap will produce un¬ 
expected protective effects against mildew and the like. 

These striking effects of the metallic soaps that lend 
them so well to a multitude of uses provide their own un¬ 
doing in one case. There are certain colloidal clays, like 
the Denver mud and fullers earth, as is used in petroleum 
refining, which have, as is well known, great adsorbing 
liower.s, especially for colloidal substances which they 
thus tend to remove from the more crystalloidal (less 
colloidal) sugars, oils, etc. When a metallic soap-pro¬ 
tected canvas is unrolled and rolled up again on a wet 
chiyey ground, the clay is obviously pressed into the very 
fiber of t he canvas and there it adsorbs the colloidal soap 
and entirely removes it from the cloth. The very prop¬ 
erties which make the soap valuable as a waterproofing 
and mildew-proofing sub.stance facilitate its removal by 
the clay. No method of preventing this action of these 
clays has come to light. 

As we can obtain supersaturated solutions of crystal¬ 
loids and small additions of certain substances tend to 
increase this possible siipersaturation disproportionally, 
so there appears to be no definite solubility in respect to 
colloidal suspensions. The finer the .state of subdivision 
the more will dissolve, the more .stable the colloid will be 
and the greater will be the surface tension, as well as the 
detergent and adsorbing power. Such stabilizers are 
now generally called "protective colloids," because they 
protect the colloidal particles from separating out. They 
are themselves generally colloidal. 

INPUSTRIAI. APFLICATIONS 

Luhricaiiny Greaties. The properties of these various 
metallic soaps have already caused them to be put to a 
great number of practical uses. The u.se in greases is 
one of the best known. The greases on the market may 
be divided into four main groups; 

1. Greases with alkali soaps used as hardeners. 

2. Greases made with fatty oil and lime soaps. 

J!. Greases with both alkali and lime soap. 

4. Greases made with rosin oil and lime soaps. 

These vary greatly in composition and kind. They 
contain anywhere from .5 to 50 per cent of soap and by 
varying the proportions of soap and filler, greases of any 
desired consistency can be made. Zinc, aluminum, mag¬ 
nesium and lead .soaps are also used in greases and lubri¬ 
cating oils. Lead soaps are especially used in a class of 
lubricants known as "anti-friction greases.” Lead soaps 
are hard at low temperatures, viscous at .ordinary tem¬ 
peratures, but sufficiently fluid under the heat of friction. 
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Paint and Varnish Driers. Another great present- 
day use of metallic soaps is in paints and varnishes as 
driers. Lead and manganese oleates are mostly used. 
The former is made by saponifying litharge with olive or 
cottonseed oil; the latter by the direct action of manga¬ 
nese carbonate on oleic acid. The enormous surface 
obtained by using these colloidal soaps of the metals 
explains their effectiveness. In case high temperatures 
are used in hastening the oxidations, the varnishes are 
.spoken of as baking japans. The ordinary linoleates, 
and resinates of lead and manganese, which form the 
basis of so-called driens, act by catalysis causing a rapid 
oxidation of the oil or varnish to which they are added. 
Lead and mangane.se form both a lower and a higher 
oxide which readily pa.ss from one to the other. When 
present in the film in the higher stati* of oxidation they 
give up half their oxygen to the oil, then take up more 
from the air and so act continuously as catalytic agents 
to pass along oxygen from air to oil. In this the manga- 
ne.se soaps arc more active than the lead. Other metallic 
.soaps such as nickel and cobalt, which readily change 
from one state of oxidation to another, may be used in 
these driers, but they appear to have no advantage over 
the lead and manganese compounds. It is remarkable 
the catalytic effect produced by minute traces of these 
metallic colloids. With Ic.ss than one-tenth of 1 per cent, 
the effects are very marked. The greatc.st danger i.s the 
lose of too much, since it is likely to continue to act 
slowly even after the film has hardened and so in time to 
destroy the strength and elasticity. Such driers are 
generally not used in spirit varnishes nor baking japans. 

Wnlerpniofing. The, waterproofing of objects by 
means of the metallic .soap.s furnishes one of its greatest 
pre.senl and potential uses. The u.se in waterproofing of 
(loth has already been mentioned. Our process for seal¬ 
ing eggs with colloidal .solutions of aluminum soap has 
already been published. We are now working on similar 
processes for pi'cserving fruits and vegetables. Most 
attempts at waterproofing cements and the like have 
depended upon the direct precipitation. This has gen¬ 
erally resulted unsatisfactorily because of the tendency 
of the precipitate to lose its colloidal character. This is 
(‘.specially noticeable in ca.se of the aluminum soaps pre¬ 
cipitated in concrete, and the magnesium oxychloride 
cements. We have found that the u.se of protective 
colloids tends to prevent this lo.ss of colloidality. By 
similar solutions coupled with protective colloids we have 
obtained excellent re.sults in the weatherproofing and 
rustproofing of iron. Such solutions form an ideal 
V('hicle for aluminum and bronze powders and al.so 
various oxides. 

Medicines. Dzevagovi.skii and Stepanova' have studied 
the disinfecting power of naphthalic acid, cre.solated and 
formaldehyde soaps. We have found that the germicidal 
power of such .soaps is much surpassed by the incorpora¬ 
tion into ordinary .soap of colloidal mercury oleate. 
Th(!.se colloidal organic compounds of mercury are much 
to be preferred to inorganic mercurials, as they are not 
injurious to the skin. Similar colloidal copper soaps 
have unexpected fungicidal properties. Vermorel and 
Dantory’ have written of these. 

Most metallic soaps will dissolve in both the alcohol 
(glycerine) or the fatty acid. Such solutions of the 
calcium and iron soaps are valuable in medicine for lime 
insufficiency, especially in the case of nursing mothers 

'Arch. Sd. Bwl. vol. 14, pp, 2SS-803. 

*Compt. rend., vol. 162, pp. 1263'6. 
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and in anemics. They would be more widely used if 
the value of colloidal drugs were generally realized. 

Miscellaneous. In laundering the formation in the’ 
fabric of insoluble soap precipitat(‘.s, especially of iron, 
causes a marked deterioration in the .strength of the 
cloth. 

Ar.Henite soaps containing camphor have long been 
u.sed by taxidermi.sts in preserving the skins of birds, 
and animals. It would .seem that such colloidal soap 
.solutions would be much more elTective as sprays in 
fighting the boll weevil, for example, than the arsenates 
now employed. In general, colloidal solutions should'be 
more elTective than physical suapenaions, just in propor¬ 
tion as the exposed surface is greater. 

Bor long the dry cleaners have been using "benzine 
soaps” in their gasoline for dry cleaning. After each 
time u.sed, or at moat a few times used, the gasoline is 
lun through centrifugals to* remove the water and sus- 
pendetT matter. In time, however, the gasoline becomes 
highly colored and has a very di.sagreeable odor. This is 
due to the accumulation of unkmjwn sulphur compounds 
from the perspiration in the garments. This accumula¬ 
tion i.s po.ssible hiecause of the ad.sorbing power of these 
benzine .soaps. Of cour.se the cleaning value is due to. 
this .same adsorbtion. The substitution of lead hydro¬ 
genated oil soaps should increase the surface tension 
and ad.sorbing power more than the benzine soaps used 
at pre.sent, and in addition would take care of the trouble¬ 
some sulphur compounds! by precipitating them as fast 
as encountered. Further work on this is now being 
carried out. 


(irowth of Manufactured (las .Sales for l*ublic Utility 
Service in the U. S. 



CHEMICAL AND METALLURGICAL ENGINEERING 




m • 


CHEMICAL AND METALLURGICAL ENGINEERTNC 28, Nt 

Modern Methods for Making Cupola Mixtures 

DiaRrams Are I seful to Determine Amounts of Available Pig 
Iron to WeiRh Into Mixture in Order to Secure Castings of 
Required Composition — Silicon and Manganese May Both Be 
Easily Predetermined if Three Piles of Pig Iron Are in the Yard 


BV H. L. Campbell 

I .Mil 1 'J .•) n!' .Ml Ulrid Kn K llH'' I 1IIK. 

I'fllt- rslts n| .Mil llIKAIl 


O F the many factors which contrihiitc to the 
economic prmiiictiov of iron casluiL's, one of 
the moat important is the proiier proportioninK 
of the metal mixtures used in ttie foundry. As the 
prices of raw metals are based largely on their com¬ 
positions, it is imperative that the most economical 
mixtures of metals be used. The pi ice of pip; iron is 
dependent ujion the elementary const iliients in the 
metal. As the .silicon and maiipMiiese conteiils increase 
or the aiil)ihur and phosphiirus contents deerease, the 
price advances. Likewise, scrap metals are sorted into 
Kroujis according to the iirevious u.hcs of the metal 
parks; which is indirectly a cla.ssi(icalion hased on the 
.comiiosition of the metals. The cost of any ferro-alloy 
is determined on the basis of its important elementary 
constituents. Since these materials are purchased as 
chemical compounds, their true values will he obtained 
only when they are used as chemical eomianmds and 
mixed so as to produce the desired analysis in the 
product. 

It is recorded by Thomas 1). West that previous to 
18!>0 praclieally all of the foundries in the United States 
had imrehased pig iron on the basis of the appearance 
of the fractured surfaces of the metal. The metal with 
the most open grain structure was used tor the softest 
castings and the clo.se-grained iron was melted for hard 
caslinpLs. T'he practice of using the “fracture grading" 
method in preparing cupola charges led to many foundry 
troubles and niireliahle properties in the ca.stings. The 
foundry industry has been slow in adopting the prac¬ 
tice of mixing metals by analysis and even today there 
are foundries where little atlenlion is given to propor¬ 
tioning the metal mixtures used in eiipola charges. 

One of the important demands on iron castinpys today 
is uniformity in hardness. This reiiuirement has re¬ 
sulted from the modern practice of rapid production in 
the machine shop. Machine tools are eiiuipped for 
multiple operations and if castings of nnn-uniform hard¬ 
ness are machined, the adjustments of the tools will not 
remain I'l.xeil and a delay iir iiroduetioii and inaccuracies 
will result, ll is not uncommon to find an industry 
paying a premium for castings with uniform nuichin- 
ability. This condition may be obtained by eontrolling 
definilel.v the metal mixtures for the cupola so as to 
obtain a uniform composition which will result in uni- 
■ _form physical properties in the ca-stings. 

As the physical properties of the metals are de¬ 
pendent upon their chemical compositions, definite com- 
I'ositions may be establi.shed for castings for specific 
uses. The service reiiuirements of gears, grate bars, 
stove plate, steam cylinders, car wheels and sash weights 
are entirely different and therefore the analysis of. the 
metal used in egch of these t.vpes of castings should be 


different. The limits or range of composition of the 
ca.stings to lx‘ produced mu,si he established first. Then 
the proportions of scrap metal.s and pig iron for the 
metal charges must be determined. 

The Use of Sckap Metals 

Tile result,s of experience and a knowledge of the 
compo.sition.s produced after melting will enable a 
fmiiulryman to decide upon the pig iron and scrap pro¬ 
portions suitable for a given tyjie of castings. The 
relative amounts of pig iron and scrap which will pro¬ 
duce .solid eastings that will pass rigid inspection should 
he used. From 0 to 100 per cent scrap iron may he 
used in the metal charges for the cupola. Castings 
produced from all-scrap mixtures are generally hard and 
of inferior quality. The average practice is to use 
from 40 to CO per cent of selected iron scrap in the 
metal charge.s. 

In every foundry a certain proiKirtion of the metal 
poured is returned In the cupola to be remelted in later 
charges. This scrap, which is sometimes called “home 
scrap" or "returned foundry scrap," consists of defec¬ 
tive castings and sprue.s from previous heats. The 
amount of this .scrap varies from 25 to .50 per cent of 
Die total metal poured. 

In addition to the returned foundry scrap, it is gen¬ 
erally necessary to purchase .some iron .scrap from out¬ 
side sources. Also, it may be desired to use some steel 
scrap ill the charges for certain types of castings. 
There is an advantage in obtaining uniform grades of 
jiiirchased scrap. The composition of the returned 
foundry .scrap will be approximately the .same as the 
castings produceii. 11 is necessary to estimate or 
actually determine the average analysis of the pur- 
eliased iron and steel scrap. This information is re¬ 
quired when figuring the metal charges. 

Changes in Composition Due to Melting in Cupola 

Before the amnunts of the components in a metal 
eluirge can he computed it is necessary to determine the 
effect of the melting process on the elements in the 
metal charges. The change in composition of the metal 
mixture before and after melting will depend largely 
upon the practice of melting; and for a given installa¬ 
tion and a definite practice this variation in composi¬ 
tion will remain the same for all heats. By using 
mixtures of known composition and analyzing the re¬ 
sulting cast metal, the effect of cupola melting',on the 
elements in the charges may be established. 

Silicon is partly oxidized in the cupola and the loss 
is about 10 per cent of the silicon in the metal mixture. 
Therefore ftn excess of silicon will be required in the 
metal charged otfer the amount specified Ih the eastings. 
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The manganese content of the metal mixture is also 
decreased during the melting of the metal in the cupola. 
A manganese loss of 15 per cent of the original man¬ 
ganese content is generally assumed. 

The sulphur content of the metal is increased upon 
remelting, as the metal takes up sulphur from the fuel. 
The metal gains in sulphur about 0.02 per cent when 
melted with coke containing less than 0.75 per cent 
sulphur. 

The action of the remelting process as related to 
phosphorus is mainly that of concentration, although 
coke contains about 0.01 per cent phosphoi'us, which 
may be dissolved in part by the metal. Phosphorus and 
sulphur are not oxidized during the melting ])rocess, 
liut may be removed from the metal to some extent b\ 
the slag. If the average phosphorus content of the 
metal mixture is Ixdow 0.80 per cent, an increase of 0.02 
per cent phosphorus in the metid may be used in com- 
])uting metal mixtures. While it is possible to assume 
certain changes in the elementary content of the metal 
charges during melting, it is Ix'tter practice to deter¬ 
mine these factors experimentally for a given cu|)ola 
practice. 

The raw metals are generally procured within the 
tna.ximum limits of the sulphur and phosphorus re- 
iiuirements of the castings produced. The desired man¬ 
ganese content may be obtained by proportioning the 
metal charges or by the addition of manganese to the 
molten metal. The i)ronounced inlluence of silicon on 
the properties of cast iron warrants the practice of using 
Ibis element as the determining factor in calculating 
metal mixtures. 

.\fter establishing the analysis of the ca.stings, the 
sci'a|i proportion and the changes incurred in melting, 
d is possible to determine the exact amounts of the 
components in each metal charge. In order to illus- 
Irale specific methods for making metal mixtures, some 
hypothetical com|)ositions are used. 

The desired analysis of ca.stings and the compositions 
of pig iron and sera]) metals availahh' are given in 
’l'a))le 1. 

As 10 i)er cent of the silicon in the total metal mix¬ 
ture is lost in melting, the average silicon retpiired in 
the metal mixture is found by dividing 1.80 per cent 
by 0.90 (1.00 minus 0.10), which gives 2.00 per cent 
silicon in the metals charged into the cupola. The avei’- 
age manganese content of the total m<'tal mixtui'e is 
obtained by dividing 0.70 per cent by 0.8.5. The sulphui' 
and phosphorus increase during the melting proce.ss, 
but not in direct proportion to the amounts of these 
elements in the raw metals. Sulphur increases 0.02 
per cent. Therefore the average sulphur content of the 
total metal mixture is found by subtiacting 0.02 pei 
cent from the maximum sulphur content of the castings. 
The percentage of phosphorus is arrived at by sub¬ 
tracting 0.02 per cent from 0.50 per cent. 

A proportion of 50 per cent pig iron and 50 per cent 
scrap iron is assumed in the charge.s figured here by 
way of illustration. Of the total scrap, three-fifths i.s 
returned foundry .scrap (30 per cent of total mixture), 
which will have approximately the .same analysis as the 
ca.stings, and two-fifths is purchased scrap (20 per cent 
of total mixture), which consi.sts of machinery ca.stings. 
The average analysis of the .scrap is found by adding 
three-fifths of the foundry scrap analysis to two-fifths 
of purchased scrap analysis. 

The average composition of the pig iron mixture may¬ 
be found by multiplying the average composition of 


the .scrap by its percentage, subtracting this product 
from 100 times the composition of the total metal mix¬ 
ture charged and then dividing by the percentage of the 
pig iron used. 

(100 ' 2.0(1) (1.74 . .iO) 

- 2.2ti pel' eenl silicon in pig 
iron ndxture. 

(UK) 0.K2) — (0.70 . ,'■>01 

0 04 |ici' cent manganese 
in pig iniii mixture. 

.4s the combined pig iron mixture must average 2.2G 
pel' cent, silicon, it w-ill be neces.sary to mix two lots of 
idg iron with silicon contents above and below this 
amount. If piles A and /> are used, it will be necessary 
to find the e.xact amount of metal from each of these 
liiles for one metal charge. Tlic pig iron mixture may 
lie determined by the use of algebra or the application 
of a siniple formula or by a graphical method. 

Lei .1/ - pounds of metal .m one charge. 

1 , 1 ‘t .V -- jiounds of melal from [file A 

Then (M ■ A') pouiuls of metal from pile B. 

The total silicon in the mixture eiiuals the sum of 
.silicon from piles .4 ami />. 

(.1/ ■ 2.2(!) - (.V V 2.S.",) -i (4/ .V) y 1„'(4 

■2.2fi,l/ v.Kli.V - 1 :!4.1/ l.lil.V 

0.924/ - 1.49.V 

0.924/ . . 

] 40 metal from pile A. 

0„474/ 

ami I : O.IW.l/ III ol metal from pile B. 

lly the method given atxive, (he proportion.M of the 
two piles of pig iron which will produce the exact silicon 
content in the mixture will be derived. The manganese, 
sulphur and phosphorus contents of the mixture may 
lie olitained by rnultipiyiiig the proportions of the two 
piles of pig iron by the amounts of their elementary 
conslitiieiits. 


'I’HE U.SK OF FORMULA.S IN MAKING MCTAL Ml lURlS 


(0.(i2 y OIKi) -f (O.liK / 0 98) r 0 97 |ier cent manganese 
in mixture. 

(0.62 0.04) -t (0.38 X 0.03) r.; 0.036 per cent sulphur in 

mixture, 

((I.(i2 ■ 0.40) -)- (0 38 X 0.38) “0.39 per cent phosphorus 
in mixture. 

The proportions of melal from two piles of pig iron 
which will give the desired silicon content in the mix¬ 
ture may be derived by the use of formulas. 

Let L — per cent silicon in low-silicon^ig iron. 

Let // per cent silicon in high-silicon pig iron. 

Let 1) per cent silicon desired. 

if piles A and B arc used, then according to the 
ci|Liations derived in the previous algebraic problem: 


U — L __ 2.26 - 1.34 
II “ L " 2.83 .1.34 

// /) _ 2.83 2.26 
II - I, 2.83 1.34 


I - 62 tier cent - ratio of metal 
in one charge from high 
silicon pig iron, pile A. 

** ' -1 38 per cent - ratio of metal 
in one charge from low 
silicon pig iron, pile B. 


Graphical Methods for Determining Metal 
Mi tores 

A graphical method for determining the proportions 
of high- and low-silicon pig iron in a mixture having a 
desired silicon content may be applied as follows: Use 
piles A and li with the analysis of the, pig iron mixture 
as given in Table I. Refer to Fig. 1 for graphical 
solution. 

First, lay off in any convenient scale, on a base line, 
the amount of percentage of metal in one charge. 
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Sw'ond, find the differeiue in the hiirh and desired 
percentaKiiM (if silii-on in the metal. 

Third, pint this difference in an.v cenvenient scale, at 
riRht angles to one end of the lia.se line. 

Fourth, find the difference in the desired and low 
percentaEes of silicon in ttM“ melal. 

Fifth, plot this difference in the same scale as was 
previously used, at the other end of the base line and 
in the opposite direction. 

Sixth, connect the extremities of the ttraph by a 
straiKht line. The point of intersection will then divide 
the base line into two parts correspondim; to the pro¬ 
portions of hijfh- and low-silicon iiiy iron in the mixture. 



Kins. I ANMI 1' .MK'I'lnili 111' KS'I'I.M \TIM,' CII.AItllK KOII 
nnsir.Kii sn.irnx i'i intk.n't in r,\s'riN(is 


The portion of the tolid mixture lyinv adjacent to the 
H-D line reiiresents the amount of metal with a low 
content of the special element. The portion of the ba.se 
line lyin},' adjacent to the I> I. line represents the amount 
of metal with a hiprh content of the siiecial element. 

To illu.strate the Kraphical method by another ex¬ 
ample: suppo.se it is desired to mix piles .4 and C to 
obtain 2.26 per cent silicon in the pig iron mixture con¬ 
taining 400 lb. of metal. The .solution is given in Fig. 2. 

To Obtain K act Quantities of Two Elements in a 
Mixture 

In the previous problems the amount of pig iron 
from each of the two pile.s was found which would give 
a definite content of one element, silicon, in the final 


castings. A pig iron mixture may be proportioned to 
give definitely two elements in the resulting product, 
providing there are available at least three piles of 
pig iron with analyse.s within a limiting range. It is 
rarely desired to control more than two elements in a 
metal mixture for cast iron. 

In order to determine whether it is possible to obtain 



:i .sciiioMK Kciu iiIotioiimi.n’im; wiiktheji 
.\V.\ 1 I..\I',I,K I'll! lUu.N sri'i'l.lios W M.l. 
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piles ot pig iron containing different amounts of these 
element.s, a chart is prepared with two ordinates at 
right angles on which increa.sing amounts of silicon 
and manganese are laid off from the origin. The three 
points corresponding to the compositions of the three 
piles of metal are plotted on the chart and connected 
with straight lines. If the locus of the point represent¬ 
ing the required .silicon and manganese falls within the 
Iriangle, it is possible to mix the three piles ot pig iron 
to obtain the exact silicon and manganese required. 
All combinations of silicon and mangane.se represented 
by points lying outside of the triangle cannot be pro¬ 
duced exactly from the three compositions available. 

On Fig. 3 the points corresponding to the composi¬ 
tions of the three piles of pig iron given in Table I are 
plotted. Also, the point corresponding to the desired 
silicon and manganese in the pig iron mixture is .shown. 
As this point lies within the area of the triangle, it is 
possible to obtain the desired silicon and manganese 
in a mixture of the three pile.s of pig iron. The amount 
of metal from each of the pile.s may be determined as 
follows: 

Let M - lb. of metal in total pig iron mixture. 

Let .V — lb. of metal from pile A. 

Let 1' — lb. of metal from pile H. 

Tbeii M — A' — Y =. lb. of metal from pile C. 

First, balance the equation for silicon 

ll.SS.Y -f 1,345' -f 2.00 (M — .X — Y) - 2.26M 
2.K3.Y -t 1..34y -f 2.00M — 2.00A’ — 2.005' 2.26M 

O.HIi.Y — 0.005' 0.20A/ 

Second, balance the equation for manganese 

0.90.Y -f O.OR5' + 0.80 (M — X~ F) = 0.94M 
O.tlO.Y -f 0,985' 0.80.M — O.KO.Y — 0.80y -r. 0.94M 

0.16A' -f O.ISF = 0.14M 
Third, solve for AT and Y 

X =z 0.65Af lb. of pig iron from pile A. 

5' ^ 0.29M lb. of pig iron from pile B. 

,5/ — A' — Y — 0.104/ lb. of pig iron from pile C. 

Manganese May Be Increasfj) by Ladle Additions 

If there is not a sufficient range ot composition of 
pig iron on hand to allow the control of both silicon 
and manganese in the mixture, or if the manganese is 
too low in the pig iron available, the mangane.se con¬ 
tent of the metal may lie increased by the addition of 
ferromanganese to each ladle of molten metal. For this 
purpose, ferromanganese containing 80 per cent man¬ 
ganese is generally used. About one-half of the 
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manganese added in the ladle is lost by oxidation or 
in the slag. As the melting point (2,210 deg. F.) of 
this alloy is close to the melting point of cast iron, 
the ferromanganese should be crushed, preheated and 
.stirred well into the molten metal. 

The task of computing metal mixtures in the foundry 
may be neglected, unless some simple means is provided 
for arriving at the correct mixture.s. To facilitate the 
rapid and accurate determination of the charges for 
ca.st iron, charts may be prepared from which the rela¬ 
tive quantities of the different metals making up the 
charges may be read directly. 

The curves in Fig. 4 have been plotted to obtain 
directly all possible combinations of any piles of pig 
iron which will have an average silicon content of 2.10 
per cent. Using this figure as the origin, decreasing 
percentages of silicon are laid off on the base line 
toward the right. On the left .side of the chart are 
arranged, in column.s, the scrap and pig for every pos¬ 
sible mixture. Each lot of high-silicon pig is repre- 
-sented by a curve. In order to find the correct mixture 
of any two cars of pig iron which will produce the 
desired composition in the ca.stings, a line is drawn 

Compwfw' of 



FiG. F-CURVFS for ESTIMATING MIXTIHIKS FOR 
I*.10 I'ER CENT SIMC’ON CASTIN<5S 

vertically from a point on the base line which corre¬ 
sponds to the silicon in the low-silicon pig to the inter¬ 
section of the curve, which represents the per cent 
silicon in the high-silicon pig iron; and from this point 
of intersection a horizontal line is drawn to the left 
which will indicate the proper weights of .scrap, low-pig 
and high-pig for each charge. 

If it is desired to use three or more lots of pig iron 
to a charge, the mix for any two lots must be found 
fir.st and then any proportion of the different mixes 
may be added up to give the full charge. 

As an example: Suppose the scrap metals average 
1.56 per cent in silicon and there are two cars of pig 
iron on hand containing 1.80 per cent and 2.30 per cent 
silicon. Point A in Fig. 4 is the intersection of the 
two curves and the horizontal line through this point 
indicates that a full charge will consist of 1,000 lb. 
of scrap, 400 lb. of low-silicon (1.80 per cent) pig iron 


and 600 lb. of high-silicon (2.30 per cent) pig iron. If 
in addition to the two cars of pig iron there is in the 
foundry yard a small pile of 440 lb. of pig iron contain¬ 
ing 2.14 per cent in silicon, then the correct charge may 
be found as follows: It is shown on the chart (point /() 
that 120 lb. of low-silicon (1.80 per cent) pig iron must 
be mixed with 880 lb. of high-silicon (2.14 per cent) 
pig iron or that one-half of this mixture will use up 
all of the 2.14 per cent silicon pig iron. Therefore 
one-half of this mixture must he added to one-half of 
the mixture from the two cars in order to give the 
total charge, which will consist of 1,000 lb. of scrap, 
260 lb. of 1.80 per cent silicon pig iron from car, 300 lb. 
of 2.30 per cent silicon pig iron from car and 440 lb. 
of pig iron from yard. 

In the preparation of similar charts it is first neces¬ 
sary to determine the silicon content of the pig mixture, 
the total charge and the p(;oportion of scrap to be u.sed. 
When these values are established, the curve for each 
high-silicon pig iron may be plotted. 

m ' lb. of pig iron in one ebarge. 

X -- lb. of low-silicon pig in one charge. 

(w — x) lb. of high-.silicon pig in one charge. 

(/ — per cent silicon in low-silicon pig iron. 
r .= per cent silicon in high-silicon pig iron. 

■s- 1 - jier cent silicon in pig iron mixtures. 

(7 X *) -h fr X (»' — x)l = m X s 
,, , (m X «) — (m X r) 

<1 — )■ 

By fixing m and .s and keeping r constant for any 
curve, X may be found for different values of q. When 
the points are plott.mi on co-ordinate paper a set of 
curves similar to those in Fig. 4 will lie produced. 

When the melting practice has been established and 
a chart has been prepared, all possible mixtures may be 
taken directly from the chart. Slight variations in the 
analysis of .scrap will produce only small changes in 
the composition of the resulting metal. A separate 
chart must be used for each different composition of 
metal required. As most foundries have not more than 
three standard compositions of castings and the average 
composition of scrap metals need not vary excessively, 
a few charts may be prepared and used to great 
advantage. 


Engineering Societies Library 

It is perhaps not as widely known as it should be 
that the United Engineering Societies maintain a very 
large and efficient library in the Engineering Societies 
Building, 29 West 39th St., New York City. This 
library is open to all members of these socictie.s, and to 
other engineers by courte.sy. Memters are permitted to 
withdraw certain books from the shelves, which are 
mainly duplicates. Most of the readers in the library, 
however, are interested in matters contained in recent 
technical periodicals, or are making an extensive search 
to exhaust a certain subject. 

At present the library contains about 117,000 vol¬ 
umes, 32,000 pamphlets and 3,000 or 4,000 miscellaneous 
pieces of literature. While these are not entirely in¬ 
dexed, in the last 3 years about 160,000 cards have 
been added to the catalog. There is now available 
60,000 subjects presented to prospective readers in a 
systematic and logical relation. These subjects are 
handled in two different ways: The searcher who 
wishes to exhaust his field will find all entries arranged 
from the large group down to the most minute in one 
place. The casual reader who wants a minute subject 
has an alphabetic subject index available. 
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Schrodur Kooiiii^ PatiMil Invalid 

(-ru.sln'<l Slato I'sed for This i*urp(>sc M(»re Than T'wo ’ 
Yeara Ilefori' Application 

The Uniti'd .Stato.s Circuil (,'ourl of Appeal-: has held 
the Schroder patent No. 1,(11)7,IK! invalid hecauae 
anticipated. The deei.aion wa.s nitiile in a suit hniutrhl 
hy the Slaso Laminated Slate Co,, owner of the ]ialenf, 
atrainal the Stowell Maimfacliirinp' Co. 2X1) Fed. 107. 

Crushed slate Cly'^'->* Sueeridr to 
C iwiiiND Product 

The patent is for a prepared rooting, which con.-dsts 
of a hody port ion haviiiK a eoaliiH' of adhesive 
waterproofing material, such as as))hall and an outer 
protective coating of crushed shite. The alleged novelty 
in this patent is twofold: Material and method of 
application of crushed slate, applied hy rolliii); in contact 
with an adhesive coatintr of asphalt. (Ironiid slate had 
heen used in the .lohn’s jiatimt cd 1K72. No. 125.,h74. 
It was claimed thiit crushed slate is suiierior to other 
kinds of slate material, because slate laminates when 
cru.shed and the laminie when rolled and pres.sed fo- 
Rether inalch and overlap one another, so as completely 
to cover the asphalt coatinp and (rive a smooth surfai'e 
and uniform color which cannot he ohiained with a 
Rravel, .sand or other crystalline coverinyy This result 
cannot he secured, so it was claimed, hy the use of 
Kround or powdered slate, because it has no lamina- to 
match and overlap one another. 

The defendant contended that the paieiit was invalid 
because Kdward ,1. Schroder was not the original and 
first inventor, elaiming that A. V. Hall was the inventor 
of substantially the con.struction described and claimed 
in the patent which had been in public use or on sale 
in the United States more than 2 years before the 
aplication for the Schroder (latent. 

Similar Product Marketed in itiOfi 

Defendant cited the roofinR called “Slateoid" mauu- 
fnetured by the Trinidad Asphalt MamifacturiiiR Co. 
of St. Louis. This word was renisfered as a trademark 
by the comiiany in 190(1. ft aiHiears that A. C, Hall 
was employed hy the Staso Mills, or Staso Milling Co., 
of Bo.ston, Mass., as its su|H>rintendent from 1906 to 
1913. That company was makintr slati- dust in 1906 
which was used in makiiiK paint and linoleum. This 
dust had to be screened, and it iK-curred to Mr. Hall 
that the lai'ifer .screenin(fs would make a (food material 
for roofiiiR. He sent aamtilea to various roofing manu¬ 
facturers, among whom was the Trinidad Asphalt 
Manufacturing Co. It aiiproved the material and 
ordered two carloads. The factory of the Staso com¬ 
pany was therefore equipped for crushing .slate ordered 
by the Trinidad comimny. Eight carloads was shipped 
to that company. The Staso company called the mate¬ 
ria! "torpedo slate.” The Trinidad company made and 
sent sanqile of Slateoid to the Staso company, and the.se 
samples were, Il.all testified, like the material manufac¬ 
tured by the Staso Laminated Slate Co. and submitted 
to him at the trial. 


The Trinidad company .showed that it manufactured 
and sold 9,394 squares of "Slateoid,” enough to cover 
1,6.57 average size houses, before Sept. 9, 1908, which 
was 2 years before the apjilieation for the Schroder 
(latent. On March 21, 1907, Frank W. Torpening, of 
the Trinidad company, filed an application for a patent 
on the Slateoid roofing made by his company. Claim 
2 specifies: "A roofing sheet comprising a pliable body, 
a non-hardening bond a(iplicd to said body, and a layer 
of crushed .slate imbedded in said compound, substan¬ 
tially as set forth.” 

Earlier Application eor Tatent on Identical 
Material ltE,iE(.:TED 

This aiiplication was rejected b\' the Patent Office 
on the ground that sub.stitution of crushed .slate for 
other material did not constitute invention. This 
application was filed 31 years before the Schroder 
aiiplication, using the identical material, crushed .slate, 
and applied in identically the .same way. 

Complainant disposed of the Trinidad roofing In- 
saying that it was only an experiment and a complete 
failure, that its manufacture was ahandoned, and there¬ 
fore it should not be held as an anticipation. The court, 
however, held that such conclusions were not justified 
by the evidence. It found that substantially the same 
roofing was successfully manufactured out of the same 
material, by the .same method as described in the 
Schroder (latent more than 2 years before his applica¬ 
tion. Hence the patent in suit was anticipated and 
invalid. 

The enterprise of the patentee and his assignee was 
commercially successful. The rooting has been applied 
in large ((uantities, both in the form of sheets or roll 
routing or shingles. Commercial suece.ss is often indic¬ 
ative of invention, but it is not always .so. for it may 
be due to other causes, said the court. 


Novel (]laini for Damages 

Concern Asks Kefund for (londs Delivered to It but 
Not Exportable Hecaiise of Embargo 

A novel claim for damages is involved in an action 
brought by the Bencoe Exporting & Importing Co. 
against the Erie City Iron Works and the ,Iohn O’Brien 
Boiler Works Co. The facts a|ipear to be that (ilaintifT 
look an order from a Japanese corporation for 300 ton.s 
of boiler (dates in July, 1917, to be shipped to Yokohama. 
In order to get the plates plaintiff made a contract with 
the Aetna Co. to purchase “300 ton.s of boiler plates for 
ex|)ort to Japan,” the priee being so much (ler pound 
"f.o.b. mill I’ittsburgh base . . . shipping in.struc- 

tions to be given later.” Thereafter the Aetna Co., for 
the puriiose of in part fulfilling its contract, in turn 
further eontracted with the defendant, Erie Works, for 
200 tons of the boiler plates. It further a|)pears that 
at least a part of this order was to lie filled through 
the O’Brien Boiler Works, which in turn had a contract 
for plates from the Illinois Steel Co. In August, 1917, 
the Bresident of the United States had ordered that no 
boiler plates should be delivered for export after cer¬ 
tain date.s. 

Plaintiff charges that the defendant conspired to ob- 
*tain 200 tons of i)late.s from the Illinois Steel Co. under 
the latter’s contract with the O’Brien Works, by con¬ 
cealing the fact that they were intended to be shipped 
in fulfillment of an export contract and were not to be 
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used by the O’Brien Works itself in domestically manu¬ 
facturing boilers. Having obtained the plate.s, the de¬ 
fendants shipped the .same to the order of the Erie 
Works in the form required by irrevocable letter of 
credit previously obtained from the plaintiff. Having 
been thus paid for, the plates were delivered to plaintiff, 
but owing to the governmental re.strictions they could 
not be exported nor u.sed to fulfill plaintiff’s contract 
with the Japanese corporation. Plaintiff filed its com¬ 
plaint in two counts, a.sking $45,000 as damages under 
the above statement and $50,000 for loss of the sale.s 
from the following facts as set out: 

The substance of the second cau.se of action is that 
on and after Oct. 2, 1917, the plaintiff sold for export 
certain articles which under the regulations then exist¬ 
ing were exportable, providing a license therefor were 
obtained pursuant to the orders of the President of 
the United States. The complaint continues that the 
acts of defendants set forth in the first cause of action, 
in procuring by fraud the manufactina' and shipment 
of the boiler plates, were discovered by government 
agents and reported to the Department of Commerce 
and by the latter attributed to plaintiff,” whereby said 
department refu.sed all licenses to plaintilf and it lost 
tilt' sales afore.said. Its damages were put at $50,000. 

The U, S. District Court gave judgment on demurrer 
and dismissed both causes of action. On appeal the 
U. S. ( anirt of Appeals reversed the juilgment as to the 
first cause of action ami affirmed it as to the second 
As to the second, it says a comjilaint, alleging that 
illegal acts of defendants were erroneously or stiqiidly 
oriputed to plaintiff by governmental agents, in conse- 
iiuence of which plaintiff was refused a license to export 
certain merchandise, the sale of which it had contracted, 
does not state a cause of action against defendants for 
damages in the absence of any allegation that defendants 
communicated with the government agents or in any 
way caused or contributed to their error. 

Exportable Attrihutk Involve.s More Than 
Physical Propertikis 

The court, however, does hold that the first cause of 
action is a good one, though it is novel and most in¬ 
teresting. The lower court held that the reference in 
the contract to export of the goods was no more than a 
“description.” Plaintiff contended that what he bought 
were plate.s “for export to Japan” and the knowledge 
that this was plaintiff’s bargain was passed on from the 
Aetna Co. to the Erie Works and to O’Brien. The 
lower court held the contract required no more than 
the delivery to plaintiff in the United States of plates 
physically complying with requirements as to quality, 
size, etc. Hence since plaintiff had got plates physically 
acceptable, he had no cause of complaint, for no fraud 
had been worked on him by anyone, and he got “ex¬ 
actly what he had contracted for.” The fact that plain¬ 
tiff’s goods, exactly as contracted for, had been procured 
for him by frauds or fal.schoods worked on the Illinoi.s 
Steel Co. and the United States was quite immaterial. 
In terms of the rule of law the lower court held there 
was no concurrence of fraud and damage to the damage 
of plaintiff. 

But the Court of Appeals could not read the com¬ 
plaint as making the exportable quality or attribute 
of these boiler plates no more than descriptive. In¬ 
stead it found that it was part of the original bargain 
between plaintiff and the Aetna Co., and part of the 
fractional bargain between Aetna Co. and Erie Works, 


and something communicated to and known by O’Brien, 
that plaintiff was not getting what he was entitled to 
and was not obtaining fulfillment of his contract, unless 
the plates tendered him had not only the stipulated 
physical qualities but posses.sed also the political or 
legal and additional quality or attribute of exporta¬ 
bility, 

“Whether there ever was such a singular and burden¬ 
some contract we do not know; but we hold it clear that 
an agreement of that kind is pos.sible, and would lie 
legal, and further that it is such a contract that plaintiff 
has with reasonable clarity alleged. Therefore he is 
entitled to an opportunity of proving it before a jury,” 
says the court. (280 Eederal Rep. riOO.) 

Kirilin^ Kea^eiil for .Su-rls CMiiluiniii^ 
Cliroiniiiiii Vuiiiitliiim 

Considerable attention has been paid at the Bureau 
ol Standards to the [iroblem of finding an etching 
reagent by which chromium carbide could lie distin¬ 
guished from vanadium carbide in a positive and satis- 
f.'Ktory manner. Only one out of about twenty reagents 
tried .seemed likely to be of much use in this connection, 
'this is a hot solution of potassium permanganate and 
sodium hydroxide, etching in wtiich for 1 minute 
darkens chromium carbide to a strong brown-red or 
brown color, or rather, the carbon is eaten out, giving 
the walls ot the cavity thus formed a dark brown-red 
color, while vanadium carbide remains uncolored and 
ajiparently unattacked. 

Another but less ixisitive means of distinction is 
that obtained by electrolytic etching w'ith a weak cur¬ 
rent in a dilute aqueous solution of ammonia or sodium 
hydroxide. The chromium carbide is eaten out, leaving 
a dark brown-red or browm cavity, while the vanadium 
carbiile is eaten out apparently at a slower rate, leaving 
cavities which appear light and not at all darkened. 


Second Sorlty Lccliirc 

Dr. Cecil H. Desch, professor and dean of the faculty 
of metallurgy in the University of Shetlield, delivered 
the “Second Sorby Lecture” on “The Services of Henry 
Clilton Sorliy to Metallurgy,” 'I'he Sorby lectureship 
has been instituted by various Sheffield engineering 
as.sociations to commemorate the work of Dr. Sorby, who 
rendered such signal service to science in general, and to 
the special branch of micro.scopy in particular. It is 
expected to have a lecture delivered each year by an 
eminent .scientific authority on some subject which arises 
out of Dr, Sorby’.s work, and thus promote an increased 
interest in .scientific research. E. J. Thackery, at 
Sheffield University, is acting as .secretary of the fund. 


Helium Frtun Canudiuu Natural Gas 

From the physical laborator,v at the University of 
Toronto comes the report that a process for liquefying 
helium gas has been perfected by Prof. J. C. McLennan. 
Several years ago Professor McLennan discovered that 
helium existed in large quantities in natural gas in 
Canada, and since then various experiments have been 
made by him to discover such a process. 

In 1919 a semi-commweial plant was constructed in 
Calgary for the extraCi n of helium from natural gas, 
the natural gas being piped to Calgary from the Bow 
Island Field. 
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Synthetic Ammonia 

By the Claude Process* 


An Outline of Georges Claude’s 
Claims as to the Advantages in 
the Installation and Operation of 
Plants Using the Superpressure 
Method as Compared With the 
Haber-Bosch Process for Fixa¬ 
tion of Atmospheric Nitrogen 


T oday, the production of .syiitludic ammonia on 
a commercial scale is well e.slablislicd. As is al¬ 
ready well known, the iirineipal process is that of 
Haher, which is based on the fact that nitropen and 
hydrogen are caused to react under the simultaneous 
influence of pressure (200 atmosiiheres;, heal (about 
600 deg. C.) and a catalyst (essentially iron). The 
process developed by Oeorges,Claude is based on much 
the Ham(‘ principle, but uses far greater jiressure. The 
difficulties encountered in the use of this superpressure 
are three in number; Safety, operating dilliculties, and 
co.st. 

Stt/etj/Obviously, the use of such high iiressure 
calls for very careful selection of materials. There are 
on the market, however, steel and alloys .satisfactory for 
making tubes which will resist 1,000 atmospheres pres¬ 
sure at GOO deg. C., and catalyzing IuIkss which will 
resist more than 5,000 atmospheres. Thus the safety 
factor is one of construction ratlu'r than of construc¬ 
tion material. 

Opcralinti l)if)irultieii--'Vhv main requisite is that the 
joints be tight. It is known, however, that this depends 
more on the size of the joint than on the pressure it 
has to withstand. Considering the relatively small sizes 
used in the superpressure apparatus to handle the same 
amount of gas, a tight joint for 1,000 atmospheres, other 
conditons Ix'ing equal, is smaller than that needed for 
100 atmos))heres in some other processes. 

Cost—The production of superpressure is not par¬ 
ticularly difficult. It will be noted that an ordinary 
compressor of five cylinders having relative cylinder 
volumes of 300, 100, 30. 10, and 3 (See Fig. 1) giving 
300 atmospheres pressure, will become a supercom- 

•AbwtrHctod iimJ Irunslalf^d by .1. S Neffru and S. D. Kirkpatrick 
fitiiii pjiiH'ifl appfiiilnK In thft Compten licnduH dr la 

Six-ft'lr ih him II ''ins t'irilfi (1r Fnviri', Rull'’tln of Aprll-.Tuno, 



KIO 1 HKI.ATIUN IN A SUrERCOMPRESSOR 

Tho uiMllion (if u »lxth cynndeb of I’flallvo volume 1 nddod 
to the rtvc other oUnders chanKOs th« 3U0-atm. compresttoi Into 
B. 900-utni. .suprrioniproHHor. 



],'[(; ■■ sr PIOUrOMPRKSSOTi AT THE (JIIANDE 
PAROISSE PLANT 

'riii.Y toinpM s.s. s 700 cu.m, of gas per hour lo 900 atm 

pressor by the addition of a sixth cylinder having a 
relative volume of 1, and will be capable of giving 900 
atmosiiheres pressure. Accordingly the additional co.st 
of producing the superpres.sure is proportionally small. 

Fig. 2 shows the size of a two-stage supercompresaor 
capable of supplying pressure at 900 atmospheres to the 
volume of gas required for a daily production of 6 tons 
of ammonia or 25 tons of ammonium sulphate. The 
operation of the supercompresaor is comparatively sim¬ 
ple and is said to require no special attention. Fig. 3 
shows the assembly of the compressor and the super¬ 
compressor. It is an eight-stage apparatus of 300 hp., 
compressing 700 cu.m, of gas per hour to 900 atmos¬ 
pheres. This particular installation is at the Grande 
Paroisse plant. 

Summary of Advantages Claimed 

The advantages of the superpressure process have 
^en summarized by Mr. Claude as follows: 

While the efficiency of the Haber process in terms of 
ammonia production is 6 per cent, that of the Claude 
process can reach 26 per cent. This was proved by 
actual experimentation carried out in the latter part 
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of 1917. The curves of Fig. 4 show the relation be¬ 
tween the pressure and efficiency in ammonia produc¬ 
tion at temperatures between 500 and 700 deg. C. 
Curve I shows the theoretical relation, curve II the 
relation obtained by extrapolation, based on the results 
obtained by the Haber process, and curve III the rela¬ 
tion as plotted fi’om Claude’s experiments. 

The increased efficiency is not obtained as a result 
of increased expense, since the work of obtaining super¬ 
pressure increases only proportionately with the 
logarithm of the pre.ssure, and if it costa, say, 2.3 to 
obtain 200 atmospheres pressure, it will cost only 3.0 to 
obtain 1,000 atmospheres pressure. 

It will be recalled that in the Haber proce.sses the 
gases are forced to pass through the catalyzer tubes 
many times, and each time the ammonia produced is 
withdrawn. By the use of the superjiressure process, 
the reaction is highly intensified and larger amounts of 
ammonia are formed in smaller volumes, 'fhus for 
capacities of 100 cu.m, of gas per hour per liter of 
catalyzer apace Claude produces over 5 kg. of ammonia 
))er kilogram of catalyst per hour instead of 0.5 kg. by 
the Haber process. 

The essential characteristic of the superpressure 
process, of course, is that the installation is in minia- 
uirc, and this brings with it a great advantage as to 



FIG. 3—A 300-IIP, SUFKnrOMI’nns.SOR 
'I'liis niacliine is for a r.-tcn NIT, plant at Grantle Paroissc, 
< iinijii'i'ssins 700 cu.m, of gas per hour to 900 atm 


cost of installation and operation. Thus Fig. 5 shows 
the structure for the five catalyzer tubes of a 5-ton per 
day ammonia plant. Tubing not larger in diameter than 
a man’s thumb is sufficient for a flow of 700 cu.m, of 
gas per hour. Fig. 6 shows the assembly of the con¬ 
densation, extracting and storage equipment required 
b,\’ a plant of 2 tons per day of ammonia. These figures 
show clearly the small size of plants which are reported 
to be working with entire satisfaction. 

With 1,000 atmospheres pressure, at which an effi¬ 
ciency in ammonia production of 26 per cent is easily 
obtainable, the vapor pressure of the ammonia produced 
is 250 atmospheres. As the maximum vapor pressure 
of ammonia at ordinary temperature is only about 7 
atmospheres, it is only necessary to pass the reaction 
gases through a worm pipe condenser immersed in 
water to liquefy theoretically (260 — 7) -i- 250 — 97.2 
per cent of the ammonia produced. On the other hand, 
in the Haber process, a 6 per cent efficiency for ammonia 
production at 200 atmospheres yields a product under 
only 12 atmospheres of pressure as compared with 260 



FIG. I—KISLATION IlIOTWliiON I'UKS.SIUIH A.ND HKFIOIKNCY 
AT THE SAME TEMl'EnATlIllES 

C’urve J--Thcorotlcal n-killoiifl Curve H-- Extrapolttllon with 
Huber's iTsultH. Curve 111—Cluutle’K I'xperlineiilul resultH. 

in the Claude proces.s, and less than 50 per cent of the 
formed gas could be condensed with a worm pipe con- 
den.ser immersed in water. In the Haber process, there¬ 
fore, it is necessary to remove the ammonia by injecting 
water under 200 atmospheres pressure, an operation not 
needed in the Claude process. Furthermore, in the 
Haber process the water solution of ammonia must be 
distilled in order to recover the ammonia. Therefore 
the expense of installation, labor and heat adds to the 
coat of the final product. In the Claude process, on the 
other hand, liquid ammonia is obtained as the first 
product. 

Another fundamental difference in the two processes 
is that in the Haber process the gases must be passed 
through the catalyzer tubes many times, thus requiring 
expensive pumps and circulating equipment. In the 
Claude process it is sufficient to pass the gases through 
three or four consecutive catalyzer tubes which are sep¬ 
arated simply by water coolers. The Claude process 
therefore does not require the costly heat-exchanging 
equipment required by the Haber process. 

Another very important advantage is allied with the 
purity of the gases. In the Haber process very high 



FIO. 6—STRUCTURE CONTAINING FIVE CATALYZER 
TUBBJS FOR A 6-TON AMMONIA PLANT 
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I'li; i; ASSioMHi.v OF'niio r'. .MiKNs I’ni'N ifx'I'k\i'tio.s 
ANI i SToKAOK Fiji 11'\1 IFN-rs loll A o'l'i.N 
AMMOMA FI.W'I 


imrificiitiDii is indis|i('n.s:il)lc llt'iiii- rd.slly iiijsiirplion 
towiTs, ImUcrit's ol ))uni)i.s, iiijcrlois I'm- ciirulatii^' 
under 200 atmosplieres pressure 1he [iiirifyiiip solu¬ 
tions of euprous formale, euiistie soda, ete. In Hu- 
(ilaude process these installations are not needed. Here 
the pa.ses enntaininft as hiK'h as 4 )ier cent of carbon 
mono,xi(le can he used with entire safely. It is sufficieiit 
to pass the supereompressed yrases IliroiiKh a simple 
lube containinif reduced iron heated at 200 and 400 
dej!., whereupon the oxypen burns to water and the car¬ 
bon monoxide into wiiter and methane, the water beinp 
drained out iieriodicall.v and the methane beiiiK wiith- 
out harmful properties as far as the catalyst is con¬ 
cerned, Ily this simple arranpenieni the catalyst can 
last 200 hours. 

One of the principal dilli- 
culties which was encountered 
in the superpressure process 
was to absorb the larjfe amount 
of heat irenerated by the reac¬ 
tion. In the Haber process the 
Quantity of heal jreneraled is 
relativ(4y small, since only 11 
per cent of the Rases react. In 
the Claude process, on the 
other hand, 40 (x-r cent of tlv 
Rases react under 1,000 atmos¬ 
pheres pressure in a very 
small volume. As much as 
(10,000 calories per hour are 
Renerated in a tube onl,\’ 10 cm. 
in diameter and 2 m. loiiR. This 
enormous quantity of beat has 
to be eliminated, and the elim¬ 
ination rnu.st take place under 
the most favorable tenifiera- 
tures so as not to freeze the 
tubes by too low a temperature 
and not to destroy the chemical 
equilibrium by loo high a tem¬ 
perature, since this would also 
destroy the tubes. The prob¬ 
lem to be solved was to main¬ 
tain the catalyst at the mo^t 
favorable temperature — 
namely, about 650 deg. C.— 
and it is necessary that the 



FIG. T—CI-AUDE’S 
CATAI.YZBH TUBE 


gases reach the catalyst at this temperature. In the 
Haber process thi.s is realized liy heating the incoming 
gases with exhaust gases. In the Claude process the 
s|ieeial eonstruetion of the eatal.vzer tubes solves the 
problem of cooling the eutal,^'.^t, and at the same time 
enaliles the heating of the ineomiiig gases with the heat 
from the eataly.st. The catalyzer tubes are constructed 
as is show'll' in Fig. 7. Thi' cold incoming gases at A 
are heated progressively by absorbing the heat of the 
catalyst in the tulxi N. This tube is so projarrtioned 
that by I he time the reaction gasc.s reach the catalyst at 
the lop they are already healed lo the required tempera¬ 
ture. 

Ily this arrangement both the catalyst and the gases 
reaching it are at the most favorable temperature with¬ 
out the noed of'any addi¬ 
tional heat exchanges. F’ur- 
Ihermore, excessively high 
temperatures are not 
reached, so the life of the 
tulie is not endangered. 

'I'iiis arrangement al.so 
lias the great advantage of 
permilling the easy han¬ 
dling of the tulH' and the 
sulislitution of tubes with 
new catalyzing material, 
much the same way in 
which shells are loaded into 
lieavy guns. 

it is significant that in 
the Halier patent reference 
is made to the use ol’ pres¬ 
sures ot 200 atmospheres 
and more, so that it is now- 
rumored that the Hadische 
Aniline & Soda Fabrik 
would like to claim the ap¬ 
plication of the superpres- 
siires used by Claude. How¬ 
ever, all of the literature of 
Halier and the Kadisehe 
company states clearly that 
they had in view only the 
highest pressures which 
were then u.sed industrially, 
and, of eour.se, the siiperpressurcs of Claude have never 
iH'fore had commercial application. 

The eeonomie factor of predominant importance in 
the production of synthetic ammonia is the problem of 
cheap hydrogen. Here the superpre.s.sure process uses 
a method entirely different from that of Haber. In the 
latter process the installations for the production of 
hydrogen mmst be on a very large .scale. In the Claude 
process the installation for thi.s work is on a very much 
reduced scale and can easily be installed at places where 
hydrogen is already being produced as a useless byprod¬ 
uct. Thus utilization could be made of the excep¬ 
tionally cheap source of hydrogen at coke works to be 
found in ail of the leading industrial centers. 



! 'I n(]llclli>ll of ]l\ til lilCi'll 
l'\ jiartiiil liqucfnction of 
Miili-i- Kti.s 


'll jnuy bv of Intei'ost to mention hert* the typical exuraple of the 
I'littlon b« tw«M‘n the ohomlcul and metallurglon.! Industries. The 
sviilhcslx of amnionlH would have been retarded many years if 
lliere were no im tiillurBical products which could resist Hlmul- 
laneouflly the wide range of temperatures and prchfluros needed 
In this important eheniioal industry. The sucoess of Claude’s 
process is largely to be attributed to the fact that ho had unusu¬ 
ally good tubes. These were made of un alloy known as B T.G. 
of Imphy, which resists perfectly not only the temperatures and 
pressures used but also the action of the gases. L6on Gulllet 
made n thorough study of this alloy, the chemical analysis of 
which is C. 0.44; Nl. 60.40; Cr, 8.70; W. 2.62; Mn, 1.80; Fe. 24.73. 
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It is true, of course, that this crude hydroiren fs in 
realty a complex mixture of hydroKon with iiitroKen, 
carbon monoxide, methane, ethane, butane, ethylene] 
carbon dioxide, hydrogen suljihide, etc., but t'laude ha.s 
succeeded in purifying it economically. Thi.s inirifica- 
tion is based on the principle of gas liquefaction, hydro- 
• gen being the moat difficult to liiiuefy. 

This, of course, is in a field in which Claude's name 
is already well known. As early as i;)(J8 he had studied 
the mixture of equal volumes of CO and H (water gas). 
The gaae.s compreaaed and purified were cooled and 
forced to enter a niulti-lubular cylinder. I See Fig. 8 ) 
The lower part of the cylinder is immersed in a bath of 
boiling carbon monoxide, yeilding a (emperature of 
- 190 deg. C. at atmospheric |iressurc. At this tem- 
lieratiire, the greater part of the CO in the mixture is 
liquefied, collected at I), and fed through the valve F 
to the exterior bath. Thi* reniaiiiing hydrogen and the 


uncondensed carbon monoxide continue to ascend the 
tower, where they encounter even a lower temperature 
at which all of the carbon monoxide is liquefied. This 
last temperature is produced as follows: Only the inire 
compreaaed hydrogen enters the cylinder M, where it 
expands and becomes much colder. This is then re¬ 
turned to the multi-tubular cylinder, thus producing 
the needed low temperature to liquefy the remainder of 
the CO in the ascending gases. 

The principal difficulty encountered was that at a tem¬ 
perature of —210 deg. C., needed to condense all of the 
carbon monoxide, there was no known lubricant which 
could be used to enable smooth working of the motor. 
This has been solved, however, by a very simple ex¬ 
pedient. As the ultimate aim is to have the mixture of 
pure nitrogen and hydrogen, the introduction of nitro¬ 
gen before the hydrogen entered the cylinder M is not 


at all harmful. This nitrogen is immediately liquefied 
after each expansion and the liquid nitrogen acts as a 
lubricant, since it freezes only at —210 deg. C. This 
very simple solution of the problem has been a vfr.v 
helpful step toward the practical success of the super- 
pressure ])rocess. And so, instead of having an instal¬ 
lation ol the size shown in Fig. 9, merely two tubes of 
the size shown in F'ig. 10 will be sufficient for the pro¬ 
duction of 24,000 cu.m, of pure hydrogen per day. 

The problem of purification of hydrogen from coke- 
oven gas is solved in practically the same manner as 
has been described for water gas, and an apparatus in¬ 
stalled at the coke plant of the Bethune Coal Co. now 
gives 800 cu.m, of pure hydrogen per hour. A plant is 
now being erected at this same works which will pro¬ 
duce 3 tons of ammonia per day, using this source of 
hydrogen. 

This, if would seem, is'the beginning of the practical 


realization of Claude’s plans to have a number of small 
plants located near the sources of cheap hydrogen and 
convenient for the cheap manufacture of the finished 
product (fertilizer). 

It may be mentioned that as a byproduct of the 
operation for the extraction of pure hydrogen from 
coke-oven gas it will be iwasible cheaply and completely 
to extract both the benzol and ethylene. 

Although the pre.sent variations in the foreign ex¬ 
changes and labor coats render all figures quite em¬ 
pirical. it may be stated that according to Claude’s 
claims the cost of installation per ton of synthetic am¬ 
monia by the superprea.'jurc process is less than half 
the cost when using t’ Haber process. The relative 
simplicity of operation of Claude’s process and the fact 
that it can be installed in small units are also to be 
taken into consideration. 



Kins II AND 1(1—(’O.VII'AKATIVI-; SIZE OK II.AIIKI! \ND Cl.AKDE INST AT, I .ATI ON.S F( lit 1 lY [ illOO UN 1 ■IJKTKICATION 
'Pwi) tubes of b'lK lU are suffli’ienl to ptodiice tin- sam<- aiTiount of pur*- bydropen n.q tlie IJabi-r .shown in Flp. 9 

(24,000 cu.m, per day) 
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Influence of Cooling Rate on 
Properties of Carbon Steel 

AT THF; recent meetinK of the Amen'ean Inntitute of 
/YMiniiiK and MetallurKieal EnjfineerH, Francis li. 
Foley and .loseph Winloek, of the Bureau of Mines, 
presented the results of an extended investigation, 
directed by the late Henry M. Howe, on I he “Influence 
of Temperature, Time and Kate of (toolinj.; on the Phys¬ 
ical Properties of Carbon Steel.” They had A-in. bars 
of well-made acid open-hearth steel, with 0.114, 0,62 and 
0,75 per cent earlxm. These were healed at a uniform 
rale in Kroups in a special eli'ctrie lube furnace and 
cooled at various rates, raiiKiny: from a retarded furnace 
eoolintf (0.01 de)f. C. per .second throiiKh Ar) to a 
4-second (]ueneh in water, followed tiy air eooiintr (20 
dcR, C. tier second). 

In the so-called “basal” ex[ienments the temperature 
of annealing (7',„„,) was 10 deg, C. above Ac,. This 
temperature was retained 10 minule.s, it having been 
found that this was sulTicient to show no ferrite in a 
(pienchcd and tempered specimen. Longer times and 
higher temperatures were also investigated. 

Optimum values of the physical proiierties .seem to 
occur wdth a cooling rate of about 2 deg. F. tier second 
at Ar (resulting from a 2-second quench in water fol¬ 
lowed by air cooling, 7',„„,, Ac, |- lOl. Faster cooling 
rates lower the ductility and impaet resistance; slower 
cooling rates lower all properties measured. A great 
ma.ss of basal t'xperiments have been summarized in 
the following equations, in which c is the iiereentagc 
of carbon, and li is the rate of cooling in ileg. C. per 
•second between Ac, and 58,6 deg. C.: 

riu|>inll.,Mal l.mUl 

■ ;i,7.MI (1 -t ic) + tdiri.ZUli'- - 101,10111'' IZ.'LiOti’ >d 
Vl< III I’oitil _ 

IT,.1100(1 I t ) I- [(Sa.lKio, - 86,l.'l5r--- ,S,0,SII)|' ol 

•IVii'Ol,' SO.'iiKlh 

00.1)00 ll I I') y in.ooll ll.-toOi; t OO TROc'') i' ll] 

Sir,'..s of Klipuir,' MR,1)011 -f ICl.ClM) i i: 

Lit Lent KxUmihUiii In C in. - OC 1 — 61.Ir + 111! 1<- 
Llt Cent t'oiuion lion of Aroii I70 61)') “ 

I'lijn'Iiv hiiellel I ,,i 1,7--- 111 .7, I 6t.l!7)-l /,' 
llrlliell llorUneHO --- l!'7 L Ml, ) ) 100, ^ /.’] 

It is usually thought that more rapid coolings result 
in greater hardness at the expense of diietility. As a 
matter of fact all measured physical propertie.s' get 
better with increasing speed of cooling up to the mild 
quench fi’om Ac, 10 deg. ('. represented tiy 2 seconds 
in wattu* and lialanee in air. Another unusual fact is 
found when results of these basal experiments are com¬ 
pared with those having higher and longer periods of 
heating. II is found that hardness (tensile strength, 
elastic limit and Brinell nunilH'rf increases when the 
0.52 and 0.75 C steels are quenched from higher tem¬ 
peratures tincre.asing 7’but all properties dete¬ 
riorate with longer time at Tmaj- Time and temper¬ 
ature have hitherto bean .sujiposed to act in the same 
direction, and they do .so in the 0.;!4 F steel—high 
r,„„, and long lime both damaging the metal. Ductility 
(elongation, contraction and impact) is impaired by 
both time and temperature in all carbons, but, as just 
noted, hardness .shows apparent anomalies. These may 
be studied by ex,amining the relationship between dif¬ 
fusion and grain growth, or coalescence. 

It is apparent that the actions going on above Ac, 

‘Exofjtt ct'iitnu'lion area. remains stationary. 


are largely diffusion of impurities (including carbon) 
into austenite, an effect which is practically complete 
within .30 minutes. As the temperature rises, a .second 
effect appear.s—namely, the growth of austenite grain. 
Furthermore, the time spent at or just below the Ar 
range is largely occupied by the coagulation of the 
cementite and pearlite formed by the break-up of solid 
.solution. 

Now, the ferrite shells in a slowly cooled steel inherit 
the jiosition of the au.stenitic grain boundaries—if the 
austenite was overheated for some time the apparent 
grain size of the cooled steel reflects that fact. How¬ 
ever, the cooling of that austenite may have been at 
such a rate that the minute ferrite and cementite par¬ 
ticles thrown out of solid solution (both in ferrite sheila 
and pearlite cores) are extremely fine grained. Then 
the coarse grain marked by open ferrite shells would 
be illu.sory. 

The authors illustrate this by the diagram. Fig. 1. 

We may therefore have a fine-grained ferrite-carbide 
structure in a small network a, produced by a fairly 
ra])id cooling of a fine-grained austenite; a coarse¬ 
grained ferrite-carbide structure in a small network h, 
w'hich results from a very alow cooling of a fine-grained 
au.stenite; a fine-grained ferrite-carbide structure in a 
large network c, which results from a fairly rapid 
cooling of a large-grained austenite; a coarse-grained 
ferrite-carbide structure with a large network d, which 
results from a very slow cooling of a large-grained 
austenite. 

The ferrite network of annealed hypo-eutectoid steels 
must be considered a segregate. If this segregate is 
made up of very fine crystals it is less harmful than 
one made up of large crystals. Likewise, the grains 
of pearlite may consist of coarse or fine carbide and 
ferrite crystals. It is desirable to produce a structure 
like a; but <■ is far better than b. 

High tenqierature anneals give coarse-grained, homo¬ 
geneous austenite, which upon cooling at mild rates 
gives a structure like Fig. 1 (d). As ferrite is the 



a b c ol 


Llil. 1- .NETWORK AND GRAIN-SIZE OF FERRITE AND 
RKT.ATIVK C'OAR.SENESS OF LEARLITE LAMELLA 

predominant constitutent in the 0.34 C steel, this treat¬ 
ment will do the most damage by producing what is 
a])parently a very coarse grain, and a general deteriora¬ 
tion of qualities ensues. On the other hand, uniform 
austenite will reasonably be responsible for more uni¬ 
form and fine crystalline pearlite grains of high quality, 
so that in the higher carbon steels, where the pearlite 
is the major constituent, hardening and strengthening 
of the pearlite grain will occur simultaneously with a 
lower ductility of the pearlite shells. 

The deduction may be made from all these experi¬ 
ments that ductility and toughness in hypo-eutectoid 
steel are products of free ferrite, fine crystal structure 
in both the pearlite and the ferrite binder, and homo¬ 
geneity in chemical composition. 
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It is true, of course, that this crude hydroiren fs in 
realty a complex mixture of hydroKon with iiitroKen, 
carbon monoxide, methane, ethane, butane, ethylene] 
carbon dioxide, hydrogen suljihide, etc., but t'laude ha.s 
succeeded in purifying it economically. Thi.s inirifica- 
tion is based on the principle of gas liquefaction, hydro- 
• gen being the moat difficult to liiiuefy. 

This, of course, is in a field in which Claude's name 
is already well known. As early as i;)(J8 he had studied 
the mixture of equal volumes of CO and H (water gas). 
The gaae.s compreaaed and purified were cooled and 
forced to enter a niulti-lubular cylinder. I See Fig. 8 ) 
The lower part of the cylinder is immersed in a bath of 
boiling carbon monoxide, yeilding a (emperature of 
- 190 deg. C. at atmospheric |iressurc. At this tem- 
lieratiire, the greater part of the CO in the mixture is 
liquefied, collected at I), and fed through the valve F 
to the exterior bath. Thi* reniaiiiing hydrogen and the 


uncondensed carbon monoxide continue to ascend the 
tower, where they encounter even a lower temperature 
at which all of the carbon monoxide is liquefied. This 
last temperature is produced as follows: Only the inire 
compreaaed hydrogen enters the cylinder M, where it 
expands and becomes much colder. This is then re¬ 
turned to the multi-tubular cylinder, thus producing 
the needed low temperature to liquefy the remainder of 
the CO in the ascending gases. 

The principal difficulty encountered was that at a tem¬ 
perature of —210 deg. C., needed to condense all of the 
carbon monoxide, there was no known lubricant which 
could be used to enable smooth working of the motor. 
This has been solved, however, by a very simple ex¬ 
pedient. As the ultimate aim is to have the mixture of 
pure nitrogen and hydrogen, the introduction of nitro¬ 
gen before the hydrogen entered the cylinder M is not 


at all harmful. This nitrogen is immediately liquefied 
after each expansion and the liquid nitrogen acts as a 
lubricant, since it freezes only at —210 deg. C. This 
very simple solution of the problem has been a vfr.v 
helpful step toward the practical success of the super- 
pressure ])rocess. And so, instead of having an instal¬ 
lation ol the size shown in Fig. 9, merely two tubes of 
the size shown in F'ig. 10 will be sufficient for the pro¬ 
duction of 24,000 cu.m, of pure hydrogen per day. 

The problem of purification of hydrogen from coke- 
oven gas is solved in practically the same manner as 
has been described for water gas, and an apparatus in¬ 
stalled at the coke plant of the Bethune Coal Co. now 
gives 800 cu.m, of pure hydrogen per hour. A plant is 
now being erected at this same works which will pro¬ 
duce 3 tons of ammonia per day, using this source of 
hydrogen. 

This, if would seem, is'the beginning of the practical 


realization of Claude’s plans to have a number of small 
plants located near the sources of cheap hydrogen and 
convenient for the cheap manufacture of the finished 
product (fertilizer). 

It may be mentioned that as a byproduct of the 
operation for the extraction of pure hydrogen from 
coke-oven gas it will be iwasible cheaply and completely 
to extract both the benzol and ethylene. 

Although the pre.sent variations in the foreign ex¬ 
changes and labor coats render all figures quite em¬ 
pirical. it may be stated that according to Claude’s 
claims the cost of installation per ton of synthetic am¬ 
monia by the superprea.'jurc process is less than half 
the cost when using t’ Haber process. The relative 
simplicity of operation of Claude’s process and the fact 
that it can be installed in small units are also to be 
taken into consideration. 
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of the commonent ideaw is that it i.s dui* to griiidiii),' tho 
wood in the mechanical pulp mill at too hii/h a tom- 
])eralure, and this idea is put forward in one of the 
latest hooks on the i>ulp and j)ai)ei- industry. In the 
writer's opinion this idea is i|Uite wriiiip, except in so far 
as u hiph (jrindinK tempei-ature tends to produce con¬ 
siderable ilour stock and makes ttu pulp "slow.” In 
the presence of ])itch this tine slock is hkely to he ])icked 
up by the soft pitch, causing immediate trouble, while a 
"freer” stock, pround at a lowei temperature, would 
not he so likely to behave thus. 

Apart from thi.s it seems oliviou.s that the mere 
mechanical oiieration of p'rindinK wood on a stone, even 
at temperatures as hi)fh as 185 dey. K., cannot con¬ 
ceivably cause pitch trouble to originate, 'riieoretically, 
the higher the temiierature of prindinp the less should 
lie the pitch trouble, as the hipher leniperatiires would 
lend to split otT volatile let-penes and modify the .so- 
called rosin-fat which causes the troubk. In connec¬ 
tion with this (|Uestion of temperature of prindinp, it 
is inlen'stinp to consider that in Norway about 15 
years apo (if not now) both the “hot” proiind and “cold” 
pround iirocesscs of makinp mechanical woodpul[i were 
practiced side by side in the same mill, and the writer 
had th(‘ ojiportunity of observinp these two jirocesses 
in several of the Norwepiaii mills at that time. Samples 
of hot-pround and cold-pround imlii from these mills 
W'ere extracted by ether, piviiip the results shown in 
Table 11. The wood used in the Norway samples is 
believed to have been entirely .N’orway spruce, the ehi- 
coutimi sample beinp lit) per cent spruce and 1(1 per cent 
balsam, and the North Shore sample probably 100 per 
emit slow prown spruce. 
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There is not much comfort in these fipures for the 
paper mill men who say that "hot” prindinp causes pitch 
trouble. One would suppose from their arpument that 
the hot-prindinp process actually increased the pitch 
content of the pround wood This latter is interestinp 
when we consider sulphite pulp. 

Another idea prevalent in ttie paper mill in times 
of pileh trouble is that balsam fir causes the troulile. 
This idea apparently is based on nothinp more sub¬ 
stantial than the fact that the bark of balsam exhibits 
much “Canada haksam”-- a pummy deiiosit, noticeable 
liy everyone. Of course all this liark is “rossed” off 
before the wood is used, so that theory seems scarcely 
topical. Apain, jackpiiie has ln>eii freipiently dc\scribed 
as the olfeiider in pilch troubles, with little more justifi¬ 
cation than in the case of tialsam. The other tree or 
trees- -namely, black and white spruce—which comprise 
the majority of the wood used, seem to have been hardly 
considered as a possible source of iiitch trouble, yet we 
are told that the spruces contain ro.sin or pitch ducts, 
while balsam contains none, .lackpine of course is 
resiniferous, 

Extraction Tests 

By Snxhlet extractions of the various woods, first 
with ether and then with alcohol, we pet somewhat 
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di(lei'ent fipures for the various woods. The fipures of 
difiereiit experimenters do not apree very well. “Green” 
wood pives dilferent fipures from “seasoned” wood of 
the same siiecie.s, and the amounts of ether-alcohol ex¬ 
tracts \ary with the particular part of the tree exam¬ 
ined, so that no very definite fipures can lie piven. 
Table 111 pives some fipures iiblaiiied by the pre.sent 
wriler. 

In |■cfl■|•ellce to Table 111, iiunibei's 1, 2, t! and G were 
samiilc slabs, cut from larpc trees by the forestry de¬ 
partment and well seasoned in a dry atmosphere over 
a relatively limp )ieriod. No. 4 balsam was a freshly 
cut 7-II1. diamclcr lop, cut G miles south of Shawinipaii 
Falls and liroupht in by sleiph. No. 5 balsam was a 
di-iii. diameter top prown in the Abitibi district and 
prolialily cut from dead standinp timlier, as it was badly 
deteriorated. This sample shows the effect of .seasoninp, 
in a decrease in ether soluble constituents and increase 
in alcohol-soluble substances. No. 7 was from a 51-in. 
diameter jackpine, cut by the writer per.sonally for the 
purjioses of this investipation. It was cut in the bush, 
about 70 mile.s beyond I.a Tuque, on Sept, 2G, 1922, and 
the extractions made within 3 days of the cuttinp. No. 8 
was from a 51-inch jackpine lop taken from the river 
on Oct. 5, 1922. This was evidently not “preen” wood, 
as it contained only 20 per cent of moisture. Appar¬ 
ently it was seasoned wood, river driven for a short 
time. The fipures therefore are eomparable with those 
of No. 6. 

Table TV pives a set of fipures obtained by .lohnsen 
and Hovey. 

It will be noticed that there are quite large variations 
between the several sets of figures. On the whole, it 
might be judged from these figure.? that balsam and 
jackpine would most likely be the trees to give pitch 
troubles. 

Referring back to the statement that so-called “pitch" 
contains about 60 per cent of "rosin-fat,” which is the 
cause of pitch troubles and which is soluble in petro¬ 
leum ether, we are led to consider Table VI, based on 
Johnsen and Hovey’s figures. From these figures we 
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see that spruce extract has the hiKhest rosin-fat con¬ 
tent, followed closely by jackpine extract, and with 
balsam much the lowest of the three. 

Table VII gives a aeries of extractions made on 
ground woodpulp during times of pitch troubles and also 
during normal operation. We see by this table thai 
there was loss ether-soluble rosin in the pulp during 
pitch trouble times than in the peidods of normal 
opei’ation. 
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series of 
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pulp mainly during pitchy periods. Referring to Ttdiie 
\ 111, No. 1 shows the figures for “green" wood from 
the river. No. 2 show's figures lor partl.v seasont'd wood 
/rom the log pile. The extracts in No. 2 are lower than 
in No. 1. No. II was the case mentioned above, where 
the pitch was found to consist ver.v largel.v of brass 
fragments, from machine wire. The figures show a 
low amount of resin. The reason for jdteh trouble in 
this case was the. highly contaminated (with dirt) state 
ol the stock running on to the paper machine and a 
badly adjusted machine wire. The figures of Table VIII 
show, on the average, higher extractions during pitchy 
ilays, but otherwise there is nothing particular to be 
learned from them. The figures for jackpine suljihile 
.show large amounts of ether extractions, yet no pitch 
troubles were experienced, probably due to the fact that 
the wood was seasoned. 
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wood, ground wood and sulphite, there is little which 
points out the cause of pitch forming on paper machines. 
There have t>een a number of attempts at explanation by 
various people, some of the explanations being quite 
opposed to one another. Cooper states that the trouble 
originates in the acid system, due to leaks in the gas 
line, forming particles of calcium sulphate, around which 
the pitch forma. The pre.sent writer has never found 
excess SO, in the burner gases during pitch trouble 
times and has always held the opinion that the trouble 
originates in the sulphite pulp alone, to a certain extent 
irrespective of what species of wood is being cooked. 


and that only by certain modifications in the cooking 
process can this trouble be overcome. 

Trevention of Pitch Thouhles 

II has been commonly taken for granted that balsam 
fir and jackpine are the original culprits, and few per¬ 
sons seem to have thought of spruce as a po.ssiblc start¬ 
ing point, yet spruce is still the main factor in news¬ 
print making. Wimmer' makes some very significant 
remai'ks in relation to pitch troubles, emphaHixing the 
following: 

1. Many mills using siinice for sulphite are bothered 
by ))itch. 

2. To avoid pitch trouble, allow wood to season prop¬ 
erly and use hot w'ater to wash slock. 

2. It is proved that excessive heat in cooking destroys 
pitch entirely. 

4. When using green or h.alf dry wood (spruce) use 
a higher free SO, and less combined. 

5. Use a specially high iiercenlage of MgO in the lime. 

(). Put all relief liquor down drain. 

7. An ange for special cooking, so as to reach a tem¬ 
perature of nearly 1(50 deg. U. before blowing. 

8 Use felt covered rililer boards and change often. 

These remarks, especially the ones relating to cooking 
at a high temperature, are most significant, as they are 
quite in line with what the pre.sent writer haa found to 
be the ca.se, working ipiite independently. Wimmer also 
stresses sjiruce as causing the trouble. 

The figures in Table VIII show that the wood, in 
going through the sulphite cooking process, does not 
lo.se much of its “pitch" as expressed in ether and 
alcohol extracts, Lieber states that only about 4 per 
cent is actually removed in the cooking procca.s, the 
remaining 96 per cent being left in the cellulose when 
it is blown out of the digester. This fact alone ought 
to indicate that it is the .sulphite pulp and not ground- 
wood pulp which cau.ses pitch trouble. The writer haa 
examined numerous batches of sulphite pulp during 
pitchy periods and frequently found relatively large 
quantities of pitch fragments. 

Determining Proper Uookino Temperature 

During the past summer pitch troublea ^ere very bad 
at intervals and a strong endeavor was made to find a 
remedy. During an especially troublesome period it 
was noticed that a quantity of twisted and cracked 
spruce logs wore coming from the river. Some of these 
logs showed much resinous deposit and one particular 
log. about 9 in. in diameter, was put on the log splitter 
and split lengthwise. The log had a long wind-crack 
down the length of the wood and this was filled with a 
.sticky semi-liquid deposit of brown rosin, clearly showing 
where the pitch trouble was coming from. There was 
such a large quantity of this sticky deposit that it 
offered an excellent opportunity for extended investiga¬ 
tion. To try the effect of variations in cooking tem¬ 
perature on the pitch, the writer inclosed numerous 
samples of this pitch in sealed glass tubes, with spruce 
wood chips and bisulphite cooking liquor and conked 
these at varying temperatures. 

The results of several of the experiments were moat 
significant and it was found that the pitch remained 
soft and runny at temperatures up to nearly 300 deg. F. 
fl49 deg. C.), but as s temperature was nearly 
reached, the pitch began to narden and at temperatures 
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between 150 and 156 deg. C. a decided modification took 
place in the previously runny pitch. This change, 
which resulted in a decided hardening of the resinous 
matter, probably was due either to a .splitting off of 
volatile terpenes or to a drastic modification of the 
rosin-fat constituent. On opening (he tubes it was 
found that the pitch had not only hardened very ma¬ 
terially but had nearly lost its sticky iiiiality. In a 
tube that had been kept at a maxinnini heat of about 
145 deg. F. the pitch was, if anything, more .sticky than 
when it was iiut into the tube. 

These experiments showed conclusively that 150 deg. 
C., or about 302 deg. F'., was a critical temperature, for 
the pitch and suggested at once that temperatures not 
below these should be used in cooking il pitch trouble 
was to he avoided. Previous to this, the common prac¬ 
tice in cooking had been to reach a ma.ximum tempera¬ 
ture of about 143 to 144 deg. (1. In the light of the 
above experimental results, the cooking temperature 
was at once put up to a maximum of 150 to 155 deg. (i., 
with the gratifying result that the jiitch troubles in the 
paper mill showed a most conspicuous decrease, and that 
during the warmest ami most pitchy mouth of the 
year—August. 

It is suggested that to avoid jiitch trouble.s, the fol¬ 
lowing points be observed: 

1. Throw aside all log.s showing evidence of wind- 
cracks and showing resinous matter. 

2. Bring the temperature of the cook before blowing 
to at least 160 deg. C. and preferably to 155 deg. C. for, 
say, half an hour to an hour. (Possibly less time would 
do.) 

3. Keep the stock, whether groundwood, sulphite or 
machine stock, free from dirt, including such thing.s as 
undissolved dyestuffs. 

4. Keep the groundwood jiulp as “free” a.s is possible 
in good practice. 

5. Keep the temperature of the diliiti' stock running 
on the paper machine as low a.s is practicable. 

6. Season all wood as far a.s is practicable. 

Summary 

1. Groundwood pulp i.s probably iK'ver the starting 
point of pitch troubles. 

2. Spruce w'ood and not. balsam or jaekpine is prob¬ 
ably the first cause of pitch trouble. 

3. Experiments carried out by the writer show that 
if pitchy pulp he raised to ten,pcratures above 150 deg. C. 
in the digester, pitch troubles oil machines are almost 
eliminated. 

4. When using pitchy wood (green) the manner in 
which 8ul)>hite cooks are made, particularly as regards 
temperature, determines whether pilch trouble will occur 
or not. 

Correction 

In the Feb. 28 i.ssuc of Chem. it Mi'.t., in an account 
of the recent national Inill weevil meeting at Atlanta, 
Ga., we included part of the adilres.s on the arsenic and 
calcium arsenate shortage as having been delivered by 
"Howard Armbru.ster" of New York. 

As will probably have been surmised by our readers, 
the author’s correct name i.s Howard W. Amhruster, 
whose previous contributions to Chem. & Met., will be 
remembered as having prophesied months ago the 
acute shortage of arsenic which finally developed as a 
result of the boll weevil situation. 


Dealers Forbidden to Pose 
as Manufacturers 

Progressive Action Taken in Paint Case by Federal 
Trade Commission 

The Federal Trade Commission ha.s recently decreed 
that a firm advertising as a manufacturer and not 
owming or controlling a factory i.s. engaging in unfair 
competition. The American Turpentine Co., a firm trad¬ 
ing under the name of the North American Fibre 
Products Co. and .situated in Cleveland, Ohio, advertised 
in such a way as to indicate that its products (paints, 
varnishes, etc.) were manufactured in its own factories. 
Purchasers were thereby led to believe that they were 
saving the cost of a middleman. 

On iiive.stigation, it was discovered that neither the 
American Turpentine Co. nor the North American Fibre 
Products Co, owned or controlled factories located in 
various cities throughout the United States, and that 
the.se factories li.sted in their advertisements were in 
reality those of manufacturers from whom they pur¬ 
chased goods for resale purposes. The commission has 
therefore issued an order that a firm must not advertise 
as a manufacturer unless factories are actually owned 
or operated by it. 


Siilphiir-Free Lye Used for Odorless 
Manufacture of Chemical Pulp 

The majority of the cellulose industries in Sweden 
have adopted a newly invented method of producing cel¬ 
lulose, under the supervision of E. L. Rinman, according 
to a recent article in Canadian Chemi.'stry and Melal- 
Inryy. Lyes are used that are free from sulphur, and 
chemical products of high value are produced from the 
organic substances that have been dissolved by the waste 
lye. The sulphate method u.ses .sulphur-bearing lyes 
and consumes a.s fuel the organic sub.stances contained 
in the waste lyes. In the actual production of cellulose, 
the two methods are not unlike. They differ es.sentially, 
however, in the comparison of the boiling solvent, as 
well as in the further treatment of the waste lye. 

By the use of a sulphur-free lye. Dr. Rinman has suc¬ 
ceeded in making the manufaclure of cellulose entirely 
odorless, thereby overcoming u difficulty which count¬ 
less efforts in the past have failed to remove. Moreover, 
considerable economic advantage results from the utili¬ 
zation of the large amount of organic substance, com¬ 
prising from 1)0 to GO per cent of the volume of the wood 
which normally escapes during the boiling of the cellu¬ 
lose and passes into waste lye. 


Spontaneous Changes in Precision Balances 

The Bureau of Standards has carried out successive 
tests on two of its highest grade analytical balances. 
These balances have been used constantly but with ex¬ 
treme care for some years. Both balances showed 
appreciable changes in the ratio of the arms of the 
beam which could not be explained as the result of wear 
of the knife edges. The bureau considers that these al¬ 
terations are the effect of spontaneous changes in the 
beam, probably caused by the gradual release of stresses 
set up during the manufacture of the balance. This 
study corroborates evidence of such changes noted in 
many balances of this type and supports the long-es¬ 
tablished policy of recommending that analytical and 
similar balances be checked occasionally by the users. 
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Marketing of Chromite 

The chemical industry is one of the 
large consumers of chromite, which it 
uses for the manufacture of sodium and 
potassium chromates and bichromates, 
chromium pigments and various de¬ 
rivatives used in tanning and dyeing. 
Edward Samp.son, of the U. S. Geolog¬ 
ical Survey, in an article in the Feb. 
24 issue of Engineering & Mining Joiir- 
nal-Freee, makes the following state¬ 
ment regarding the industrial consump¬ 
tion of chromite: 

‘'Recently one of the largest im- 
pertcr.s made an estimate for me of 
what he considered the present require¬ 
ments of these industries. The fol¬ 
lowing are his figures as compared with 
the 1918 estimate, of the War Industries 
Board: 

IC.WriMVrKD CON.SCMl'TIO.V (IF l'HH(l- 
WITE, IN I'KR CENT OK TOTAI. 
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basis, the unit price varying according 
to the grade of the ore. The sale of 
chromite by the long-ton basis is a re¬ 
flection of the fact that British inter¬ 
ests have long controlled the market. 


Nitrogen Distribution in 
Vertical Retorts 

The problem of the reaction of nitro¬ 
gen in coal during treatment in gas 
work.s is one of the important problems 
of the gas industry today. In the 
(ian Age-Record for Feb. 14,1923, C. H. 
.Stone, of the Rochester Gas & Electric 
Corporation, discu.sses the subject of 
the distribution of nitrogen in the prod¬ 
ucts of carbonization obtained from 
\ertical retorts. 

It is stated that the subject of nitro¬ 
gen is purtieularly important at the 
present time, due to the increased pro¬ 
duction of ammonia which follows on 
the increased use of the byproduct oven 
for gas production. 


Important Articles 
In Current Literature 

More tfiHn fifty iitduatrJal, toohliical 
oi Mflt'iUllU' ponodiculs iind trade 
piipt'rs are reviewt'd rogularly by the 
HliifT of Chnn. tf Aftt. The ai'tlolefl 
lislod below havt' boon soloctod from 
IhfMt; publlcatiotiH bt’cuuso they rep- 
the most conspicuouR themos In 
contemporary lltci’aturc. nnd const*- 
(juintly should bo of conHidcritble In¬ 
terest to (*vir rtiadcrN. Tho»<' tliut arc 
of mnisiinl inttMc.sf will be published 
later in abslrfiet in this tleparlrnent; 
l)ut .Mince it la fi’etiiKMitly IrnpoH.Rible to 
prepare a .Matlsfaetory iibHlracl of an 
111 ‘lii‘le. this lint will cnabh‘ t)ur readers 
to ket'p abicast of cuiTcnt literature 
arid direct tlielr remjinp to mlvnntuffe. 
Th(‘ nniKuzlrn'K rt^vlewcd linve all been 
ree*‘ived wilhtn a fortnlphl tif our pub- 
lieiitlon dati‘. 
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monia produced in per cent from dif¬ 
ferent kinds of installations as follows: 

Munich Tnct liicl llor. 

Hoi* Domiau (Jiiiniber Retorts Rotorte Retort* 
0.325 0 325 0 26 0 26 0.26 0.26 

Incline*—Frank Thiher,/Vnr. L, 1914, aver- 
age for I3 year*. Nll.i, 5 002 11) 

As shown by these figures, there is a 
wide divergence both in the yield of 
ammonia and in the distribution of the 
nitrogen in products of carbonization. 
For this rea.son it is necessary to make 
determinations of these figures for 
every individual installation, and with 
that fact in mind the author of this 
paper investigated the plant with which 
he is connected at Rochester, N. Y. 

The Investkiation at Rochester 
The installation at Rochester consists 
of U.G.I. vertical retorts, each holding 
1 long ton of coal. These retorts are 
ordinarily charged at intervals of llj 
hours. The temperatures used are 2,300 
deg. F. af the bottom and 1,600 deg. F. 
at the t' of the retort. The gas passes 
directly irom the retort through the 
hydraulic main to a primary condenser 
of the Doherty washer-cooler type, in 


“The 1918 estimate was on the basis 
of a consumption of 130,000 tons and 
the 1922 estimate is on the basis of a 
I'l nsumption of about 110,000 ton.s, 
which is probably too high.” 

Dome.stic sales, imports and apparent 
consumption of chromite in the United 
States in 1917 and 1917-21 are shown 
to have been as follows: 


(In IiiuiK Toii.m) 



Doirn'Stlc 

Sales 

imports 

Apparent 
A vallublf 
Supply 

il'i.! . 

295 

65,180 

6r),-13.5 

!‘.(17 . 

.13.725 

72,063 

115,7S8 

] !• 1 .S 

. 82.430 

100.142 

182,572 

191!( . 


61,404 

66.483 

1920 

. 2.502 

150.275 

152,777 

1921 

. 282 

81.836 

82,118 


How Chromite 

Is Sold 



Chromite is usually sold on yearly 
contract or in shipload lots. Sampling 
is by an independent chemist, and pay¬ 
ment i.s made according to his report. 
The common terms are 7.'i per cent on 
arrival of steamer, and the balance on 
report of sampler. 

The basis on which the price is fixed 
varies according to the use to which 
the ore is to be put. Ore for refrac¬ 
tories is sold at a flat price with a 
guaranteed chromic oxide content—for 
example, 40 per cent, rejectable if below 
38 per cent. A minimum quantity of 
silica is guaranteed in ore for refrac¬ 
tory purposes—generally a minimum of 
from 6 to 8 per cent. Ore for ferro- 
chromium and for chemicals is paid for 
according to the chromic- oxide content. 
At present such ore is sold on the basis 
of 50 per cent CrA)., with an adjust¬ 
ment per unit above or below that 
figure. The unit is 1 per cent of Cr,0. 
per long ton. During the war domestic 
chromite was sold on direct unit-price 


Yibij) of Ammonia 

At present only 15 to 2,5 per cent of 
the nitrogen in the coal is recovered as 
ammonia, the remainder going mostly 
into the coke, partly into the tar, and 
partly into the gas. In the A.G.I. re¬ 
port for 1908 we find that for horizontal 
retorts 43.31 per cent of the total 
nitrogen in the coal goes into the coke 
at: nitrogen; 2.98 per cent goes into tar 
as nitrogen; 15.1(1 per cent goe.s to 
liquor and gas as ammonia; 1.43 per 
cent goes to liquor and gas as cyano¬ 
gen; and 37.12 per cent goes into the 
gas as nitrogen, or i.s accounted for as 
lost. 

The Journal of the Society of Chem¬ 
ical Indu.stry, vol. 23, page 581, states 
that the ammonia yield is 34 per cent 
more in vertical retorts than in hori¬ 
zontal, and the following table is given 
for the distribution of nitrogen: 


N, 

Y FoaUir 

Kimblftuch 

MoLfod 

Short 

Ab NRs 

14.50 

12-14 

17.1 

15.16 

A* CN 

1.56 

2.0 

1.2 

0 43 

In ooke 

. 48 68 

50 0 

58 3 

43 31 

In t&r 



1 9 

2 98 

iu KM 

3526 

300 

19 5 

37 12 


Yibijjs by Various Processes 

The following table gives some idea 
of the yield of ammonia from various 
methods of retorting coal. Of course 
the yield obtained varies from day to 
day with the kind of coal, with the heat 
used, with the amount and duration of 
the charge, with the amount of steam 
admitted, and other factors. This table 
gives also results from two horizontal 
retorts and one inclined retort in order 
to form a basis of comparison between 
the different types of retorts. Bolz in 
Journal of Gao Lighting gives the am- 
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which it is cooh^d by a apray of weak 
ammonia li«iuor. It then passes to the 
exhauster, through a second washer- 
cooler, to the interisive scrui»l)er, puri¬ 
fiers, light oil scrubber, feeder and 
holder. 

The coal useil at Kochesler ^howi'd 
1.75 per cent nitrogen and the coke 
showed 1.10 jier cent. Therefore U.Dl 
per cent of the weight of the coal wa’’ 
the amount of nitrogen to be distributed 
among the proiiucts of carljoni/.atioii. 
This i.K with an assumcMi make of 7(' 
j)er cent coke. The total free nitrogen 
in the gas which chiik* from the coal 
was 1.75 per cent by volume. (If 1h«' 
iiitrogen in the profluels of distillation 
we find the following distribution: 
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Calculating the ammonia from all 
sourees, the results are as fidlows; 
•loti.iu.'M in 

I'liiO '» ’>H 

1II RiiH III out li't Ilf pnniHi \ '>7<i 4 7 

In lowrr hvili luilic till it ml li'i'i* I 4 4'> 

In upiHT livilniiilir iiu '» '> I 

In pruiKii V I iir 14 44 

In pniiiiirv iitiil ^^lil^nllll lii|iiiir>' (>l f) I 

I'ortiii' I 2-lioiii’ii hi, nil H'Hiri'i'-< M)K2 ni 

Now (J ‘>4 pel fi'lil of fill' wi'iiiiil of I mil o. 

mtroKl'Il, Mnllltl \ M'ltl 4141 (III 

s(i that we find lOKll - 100 \ lUl, or 
24.4 per eent, of the possible ammonia 
yield was obtained. This shows pretty 
eonclusively uhiTe there i-' room fto* 
inijirovement. 

RFSt'iTs From tiik 'IT; t 
I ncidental to the test the followirt!.’; 


wa.s ascertaiiuMl: 

(ii.l 

I'ltlal I 'I r HIM I Imiuot I lOMi t Im' low < i in ili :tuhi 
fi*r 24 limii h (iio 47 ' C 

'I'oIhI iiir Inun llu' ii|>i>i'i In'liiiulii Im J4 

iiourslji '^'24** H 

Toltil tiir Iroiii tlif |iiini;ir\ imli.mlm lot 24 

hotirwli/' 2>'ij 4 

Totnl) It I not 1 ruin pn II lilt \ iiml iijipri ii \ ili m- 

li(’ for 24 iiouih (.) I 11 7 f> 

OrainH of umnioniii piT nn! Ill t M i lit ') 

(tniiiu* of iiininoiiiii piT uiil ni 11' 1^ 

< >riiin-< Ilf iiiiiiiioiuii (XT uiil iiH ' I 7 

• tniiiiN of iitmiionm pel Hill in i •: ti4H 4 


From the study sevtTal conclusions 
may be drawn: 

1. About one-half of the nitrogen in 
the coal goes into the eokc. 

2. Of the remainder nearly three- 
’(junrlers goes into the gas as nitrogen. 

5. The total ammonia recovcretl is 
only about one-quarter of what it might 
be if all of the nitrogen in the products 
of di.stiliation were made into ammonia. 

4. Most of the cyanogen goes otT with 
the gas. 

5. There is but little cyanogen in any 
of the liquors or tars, at least in those 
prior to the seeondary condenser. 

As for the ammonia, it is clear that 
a large part of the nitrogen of the coal 
not only goes to waste, but does actual 
damage in lowering the calorific value 
of the ga.s. It is believed that a method 
can and will be devised whereby a much 


larger percentage of the nitrogen will 
bf 1 (‘Covered as ammonia, which will 
pnivide needed materials for other 
iminiifacLure. In conclusiim, the author 
that no account has tieeri taken 
i>\ nitrogen in organic <-ombinations 
tilhir lhan cyanides. He states that he 
bilievi's this amount to be too small to 
he of conserjuence, but that he will ex¬ 
amine into the maU(*r later. 

Ingot Deferth in Acid ()p<*n- 
H«‘arth Slrrl 

F I’acher presents a length\ review 
of the jO'olilem of sound ingots m Stahl 
n»d /-.b.sc/q ]i)22, voi. 42. pp. 4H5-4!)2, 
and .557-577. d'lie source.s of 
(leficts due to tapping, ingot molds, 
ca.sting and the character of solidifica¬ 
tion are enumerated. Some interesting 
cxpi ! mients on water and oil mixtures 
arc noted, and certain dediulions bear¬ 
ing on the beliavior of molten steel 
and slag are discus.sed. The respective 
advantages of toji-pounng and of 
biittoin-custing are given. At the 
moment top-casting is finished, the 
nielal at tlie toj) of the mold is the 
hottest —that circumstance favors th(‘ 
soundness of the ingot. On the other 
hand, the metal rises more slowly 
when hoUom-casting, and a cleaner 
skin IS generally obtained; lliesi* ad¬ 
vantages, however, are tniught at a 
price, and the dimensions of the ingots 
an* to be taken into aceount if they 
are to lie realized. 

During the solidification period the 
steel IS sulijeci to dangers arising 
from uneven temporal are eonditions 
and from mechanical forces; thus the 
ilua'ity of the best-melted steel may 
be seriously impaired. The most seri¬ 
ous dtinger lies in llu* piping, which 
IS Usually accompanied also by axial 
spiuig'iness and by contraction cavities 
and cracks. In practice an effort is 
Miad(‘ to pour at the correct easting 
temperatures; conditions injuring that 
tc'iupcrature will incidentally help to 
lessen the piping area. 

'I'he chemical composition of steel 
plays an insignificLuit rc'de when com¬ 
pared with clianges which result from 
defects arising during casting and cool¬ 
ing down of the ingot. Therefore everv 
means must be taken to avoid these 
defects and to obtain sound ingots. 

Influence of PhoHphorum on 
Bra{4{4eH 

A. 1‘ortevin has discussed this ques- 
Don before the Nancy Congress of 
the Technical Foundry Association of 
France. The question having been 
put to him whether any deleterious 
efTects may result from the presence 
of jihosphorus in cast brasses, two 
series of alloys with increasing amount-^ 
of phosphorus were prepared and 
tested. In the first .series (a bras-sl 
the copper content was about 68 per 
cent, in the second (a -f- brass) about 
58 per cent. Both sand-cast and chiP- 
cast bars were tested. The result^ 
tabulated in the paper show that up 


to 0.05 per cent phosphorus does not 
affect the mechanical properties in any 
considerable degree; on the contrary, 
if 0.50 per cent is reached, a consider¬ 
able decrease in resilience and in elon¬ 
gation after rupture occurs. 

Microscopical investigations show 
that phosphorus is responsible for the 
(H'currenct' of a new constituent, most 
probably tin- pliosphide (.u,P. This 
constituent aiipears in the first series 
when the. jnu’cciitage of phosphorus 
reaches 0.05 per cent, and in the second 
series after 0.50 per cent. These fig¬ 
ures may l>c taken to represent the 
solubility of phosphoru.s. 

The velocity of cooling does not seem 
Ui afTeet the rate of separation of the 
phosphides, neither does it alter the 
relative amounts of ^ and d' in the 
second seri(‘s of alloys. 

It follows that up to the content of 
0.05 per cent, phosphorus would not 
cause any inconvenience in tirasses; if 
will, however, be ditHuent with higher 
amounts. 

Tn his concluding remarks the authoi' 
draws attention to the fact that phos¬ 
phorus will not act a.s a deoxidizer in 
brasses, as the heat of formation of 
the oxide of zinc is gi’eater than that 
of |)hos])liorus, and consetiuently the 
former will remain in solution even in 
the presenci' of phosphorus. For its 
elimination more powerful deoxidizers, 
like magnesium or aluminum, would be 
needed. 


Keclumation of liaecl Pelroleuni 
Lubricating OilH 

Jn Technologic Paper 225 of the VI. S. 
Bureau of Standards. Dr. W. H. 
llerschel and A. 5. H. Anderson 
describe a series of tests with an ap¬ 
paratus for reclaiming oil which has 
iieen subjeeUsl to seveie conditions of 
service. By tin' use of a coagulant it 
was found that reclaimed oils could be 
obtained which would stand the usually 
accepted tes-ts such as viscosity, flash 
p(dnt and sediment, although the flash 
point was slightly lowered. The authors 
do not regard the tests as conclusive in 
regard to the efficiency of the process 
in reducing the organic acidity, since 
the oils they used had not been in serv¬ 
ice long enough to become very acid. 
The necessity of reducing this acidity 
to a low value i.s, however, open to 
question, since there appears t<» he no 
danger that the acidity would ever be¬ 
come high enough to cause corrosion, 
except perhaps of lead and zinc. The 
cause of .sludge formation in a used 
lubricating oil is not at all clear, but it 
appears to diffei' from an emulsion in 
requiring con.siderable time for its de¬ 
velopment. As an oil continues in use 
for some time it accumulates dust, car¬ 
bon and other materials in a finely di¬ 
vided state, and the most probable 
explanation appeared to be that the 
sludge is a case of a permanent emul¬ 
sion due to carbon or dust in a*colIoidal 
condition. However this may be, it i.s 
evident that all finely divided a.s well as 
coarse impurities should be removed 
from used oils in reclaiming them. 
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Recent 

Chemical & Metallurgical Patents 


Converting Formates Into Oxalates— 
According to the invention described in 
this patent, the formate is converted 
directly into the oxalate without the ad¬ 
dition of any foreign substance, in the 
presence of air, and by simply and effi¬ 
ciently arranging and controlling the 
heat zones to which the formate is sub¬ 
jected. The apparatus in which this re¬ 
action is carried out provides for pass¬ 
ing the formate through a preliminary 
heating zone by which it is rendered 
idastic and then subjecting it to heat 
not greater than 220 deg. C., by which 
the formate is rendered molten. At 
this temperature the formate is stable 
and there is no liability that it will be 
converted into carbonate. Having 


slowly raised the temperature of the. 
formate to 220 deg. C., the liquid for¬ 
mate is then suddenly raised to the 
temperature neces.sary to drive off its 
molecule of hydrogen—i.e., to a tem¬ 
perature between lifiO deg. C, and 440. 
deg. C. This is accomplished by spread¬ 
ing the liquid formate thinly over hot 
surfaces at the requisite temiicrature. 
By this means the liquid formate is con¬ 
verted into oxalate almost instantly— 
that is to say, the conversion does not 
take more than 2 or 3 seconds. From 
this brief outline of the proces.s it will 
be recognized that the quantity of car¬ 
bonate produced is negligible. Tbe 
great difficulty heretofore existing in 
the manufacture of oxalate from for¬ 


mate has beeii to raise the temperature 
to the point at which it converta the 
formate into oxalate ao rapidly 'that 
carbonate formation will be prevented 
(1,445,162; Herman W. Paulda, aS' 
signor to Roval Baking Powder Co 
Feb. 13, 1923.) 


Preventing Evaporation of StorM 
Liquids—Among the more importani 
patents affecting the petroleum indus¬ 
try is one recently granted to Frank" A. 
Howard, (leorge H. L. Kent and James 
M. Jennings, covering the invention ol 
a foam or foam-producing liquid in¬ 
tended to fl<jat upon the surface Of 
volatile liquid.s such a.s crude petroleum, 
gasoline and the like, for the purpose 
of preventing evaporation. The foams 
described are permanent or stable in 
character—that is, they do not break 
down fcjr a considerable storage period. 
They retain their fluent condition .dur¬ 
ing their entire life, or they may be 
such as to congeal or solidify at ordi¬ 
nary atmospheric temperatures. 

The liquid ba.se for the preparation 
of a foam in accordance with the pres¬ 
ent invention may contain from 5 to IB 
per cent of water, although preferably 
between !> and 8 ])er cent. From 3 to 
10 per cent of glue is incorporated in 
the liquid together with 5 to IB per cent 
of cornstarch or an equivalent starchy 
material. Glucose or an equivalent ma¬ 
terial, such as blackstrap molasses, and' 
glycerine are incorporated in the liquid, 
the combined proportion of these a^ed 
constituents being from 40 to 80 per 
cent. From 4 to K per cent of calcium 
chloride is included in the mixture. Ap¬ 
parently this increases its tensile 
strength at low temperatures. A suit¬ 
able .setting agent, such as ferrous sul-. 
phate, is incorporated in the extent of 
from 1 to 2 per cent. From i to li 
per cent of a suitable foaming agent, 
such as the sodium salt of sulphonic 
acids obtained from mineral oil sludge, 
may be incorporated, together with a 
suitable preservative as desired. - , 

An example of a suitable foam-form¬ 
ing liquid, prepared in accordance ■with 
this patent, would be as follows; glu¬ 
cose, BO per cent; glycerine, 24 per' 
cent; cornstarch, 10 per cent; calciuiti 
chloride, B.S per cent; glue, 3 per cent; 
ferrous sulphate, 0.1 per cent; sulphonic 
acid salt, 1 per cent, borax, 1 per cent, 
and water, B.4 per cent. (1,443,638; 
assigned to the Standard Development 
Co. Jap. 30, 1923.) 

Nitrocellulose Composition—Hans T. 
Clarke has discovered that a nitrocellu¬ 
lose composition of desirable" properties 
can be obtained by compounding cellu¬ 
lose nitrate with the salicylates of tbe 
higher aliphatic alcohols, such as nor¬ 
mal butyl salicylate, amyl salicylate 
and isobutyl Salicylate. The ingredi¬ 
ents are combined by the use of a com¬ 
mon solvent. 

He incorporates in 400 to 600 parts 
of an acetone and methyl alcohol mix¬ 
ture, 100 parts of nitrocellulose,-20 to 
60 pa^ of fusel oil, normal butyl alco-', 
hoi,' Isobutyl alcohol and 1 to 70 parts* 
of buzmal butyl salicylate. The In¬ 
gredients hre of commercial grade*. 


American Patents Issued Feb. 27, 1923 


T!u' ftillowinp hiivc been 

-si'lei led ft (iTii the JatOBt aviilliibh' ig.sue of 
tile Otticia} (Uizcttr of the Ihiited StKte.9 
ruleitl offlte bf-cnusfl they MJipt'Hl' lo 
luivi peiliiieiit intore.wt for ,f Afch 

read' is TlU'.s- will b(' Htudled Inter by 
('hi in. .[ Mr( staff and those which, in 


our Jiwlpmenl, are inont worthy will be 
publfHlied in abKtracl. It is recognixed 
that we ciirinot alw(i>s anticipate our 
leitdeiK’ liilerc.sts and accnttllnKlv thin 
iidvant'c Hat Is juihllKhed foi the benefit 
of those wlio may not caie to ifwalt our 
judt,'inenl mid .‘tynopsls 


1,1 IG. lOl—Method of and Apiiaratus 
for Mea.siiilng fla.s. Charles W. Iliriman, 
Wlnehoster. MaHs ; Nathaniel C Nash, 
Jr. executor of Haiti (’harles AV. Hln- 
inan, ilecoastd. 

1, it ti.t 8(1 •ProccfiH and Ajuiiiratus for 
I'ditiie t'onlrol Hobtirt S Perry. New 
Volk, and Paul W. Webater, i’tdham 
Mriiioi. N. y , a,*is!Knf)r)t to Pt'rry Web- 
Htei, !ne . New Vork. 

I,ll6,r)i6 Wethotl and Apparatus ffti 
tht* Fixation of Nitrogen t’harlos H 
itueltner, Ciiielnnatl, Ohio 

1,446,560—lYocess of Removing Im- 
puritioH From RcHorcIn. Thurnton N. 
DiBSOHway, KIhUiuhIi, N. y.. HM«lgnor to 
DisBOHway Chemical Co., Inc., Brook¬ 
lyn, N. y. 

1.446,551—Pi'oc.esa of Purifying Re.9or* 
cin. ^ Thui'Hton N. Dissosway, Brooklyn. 
N. y.. as.signor to DiSHOHway Chemical 
Co., lirooklyn, N. Y. 

1,446,578 — ProfCHB of Making Sul- 
phate.i Harry Pauling, Berlin, flrune- 
wald, Oerrrmny, 

1.446,606—Process and Apparatus for 
Extraction of Oils From Vegetable Mai¬ 
ler. Matthew Whitehead, Klngston- 
upon-Hull, England, anslgor of one-half 
to Ernest Scott, Ktngaton-upon-Hul), 
England 

^ 1,446,637—Manufacture of Lithopone. 
Flunk G. Breyer, 1‘almerton, and Clay¬ 
ton W. Farber, BowmarisLown, Pa.. 
a.H.9ignor.s to the New Jersey Zinc Co.. 
New York. 

1.446,651—C.'ontlnuouH Evaporator for 
V(‘getablp and Fruit Pulps. Fernando C. 
Mai’zo. I’lacenliu, Calif. 

1.446.736— Manufacture of Hydrogen 
anil Oxygen. Farley Granger Clark, 
Toronto Ont.. Canada. 

1.446.737- -Treatment of Raw Rubber 
and Hike Plastic SubsUinceg. Samuel 
t-leland DavidKon, deceased, late of Bel¬ 
fast, Ireland. Alfred Agar, Holywood. 
Ircdand, and Hugh Taylor t?oulter. Bel¬ 
fast. Ireland, executors. 

1.146.y78—Process for Electrical Pre- 
clpltatloji of Su.spended Particles From 
Ghsch. Gustav X. Witte. Phlladelphiu, 
Ju. asNignor to International Precipi¬ 
tation i'!o. Lo» Angeles, Calif. 

1,446.818 •-Production of DlaryJgua- 
ntdeno. John Young. Caldwell. N. J.. 
and Elmer G. Crookman. Buffalo, N. T., 


Hsuignors to National Aniline & CluMii- 
leal t'o . Inc . New' York. 

1,446.8’M—Drying Kiln. Alexander R. 
I niff, Toronto. Gnl., Canada. 

1,446.863—Gypauin Cnlelning Apparu- 
tUH Sheldon E. Townley. Ka.st Orange, 
ami l-'iederlek E. Townley. Newark, 
.1 

1.1-16,8711—ProceBH of Milking Orgnn'e 
GxidcK. Bi-njumin T Hrook.^i, BayHide, 
N. V.; uMHignor to Chiideloiti Clu'inloul 
Co, u lorporatlon ttf West Virginia 

1,446,873—Process of Making (Hilor- 
hydrln.H of Organic Lliiulds. Benjamin 
T Brooks, JJayside, N. Y., assignor to 
Chadelold (-heniieal Co., a corporation of 
W<*Ht Virginia. 

1,446,874 — Proee.HM of Dehydrating 
Chlorhydrins. Benjamin T. Brooks, Bay- 
Hide. N. y., assignor to Chadelold Chem¬ 
ical Co,, a corporation of We.-tl Virginia. 

1,446,888-* Method of Trouting I'Mbroua 
Material, Eduard Iiyekerhoff, Blurne- 
null, Germany. 

1.446,1)33- PrncesH fur the Manufac¬ 
ture of Black CarbonuceoUH Pigment. 
Vernon H, Schnee. Jlhacu, N. Y, 

1,446,958—Proce.ss for the Recovery of 
'Pin and Iron Produel.H From Tlnimd- 
irnn Wawte. Harry V. Weh-h, Eos 
AngelcH. and Walter A .*4hcek, Long 
Beach, Calif asslgnorH lo Interniitlonal 
PreeipitHtlou t!o., Tzos Angein.H, I'allf. 

1,446,984 — Method of Revivifying 
Spent Calulysts and AppuratuH Therefor. 
Thomus Mldgley. Jr., Dayton. Ohio, 
assignor, by mesne asHlgMmentK, to Gen¬ 
eral Motors Research Corporation. Day- 
ton, Ohio 

1,447,008—Fuel and Method of Pro¬ 
ducing Same. Llndon W. Balc.s, Mount 
l-iobanon, N. Y. 

1.447.014 —Ejecting Ajiparalua for 
Exhausting Air or Other Fluids. Ray¬ 
mond N. Ehrharl. Pittsburgh, Pa., os- 
Hlgnor to Elliott Co„ Pittsburgh. Pa. 

1,447,051!—MetlitKl and Apparolua for 
Removing Liquid and Salt Deposits From 
GiiH WcUh. Michael M. Sweetman, 
Kan.saH (hty. Mo, 

1 4 47,128—Self-Regulating Ammonia- 
Making ProcesH Luigi (huiale, Rome, 
Italy, assignor to Ca.HHlc Ammonia Co., 
Lugano, Switaerland. 

1,447,143 — Manufacturing of I^ead 
zMloya. Wttlther Mathcslus, Charlotton- 
burg, Germany. 


. Complete speclflcatlons of any United 
Slates patent may be obtaUted by remit¬ 


ting 10c. to the Commissioner of Patents, 
Washin^on, D. C. 
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. having sufficient purity to provide the 
necessary transparency and compara¬ 
tive freedom from color required by the 
,flnl8hed film. The ingredients are thor¬ 
oughly mixed and filtered if desired. 
The film made from this solution still 
contains the higher alcohols in part 
with the nitrocellulose and butyl sali¬ 
cylate, and these have the effect of 
enhancing the stability of the film as 
well as increasing its flexibility. (1,- 
444,3311; assigned to the Eastman Ko¬ 
dak Co. Feb. 6, 1923.) 

Cellulose - Ether Composition — In 
order to provide a solvent which will 
dissolve such large proportions of cellu¬ 
lose ethers that thick or viscous solu¬ 
tions may be obtained for use in plastic 
and film-making arts, and also to pro¬ 
vide a cellulose-ether solution which 
may be manufactured into a ^strong, 
flexible, transparent film, Stewart 
Carroll has seeured a patent for a spe¬ 
cial combination of solvents. He has 
discovered that a satisfactory and u.se- 
ful solvent may be prepared by mixing 
various alcohids with phenyl projiyl 
alcohol. For instance, he combines 
methyl alcohol, ethyl alcohol, propyl 
alcohol, isopropyl alcohol, butyl alcohol 
(normal, iso or secondary) anil fusel 
oil or the amyl alcohols, either singly 
or in various mixtures, with jihenyl 
propyl alcohol. The proportions may 
be very greatly varied in a very useful 
range, from 30 to 10 parts by weight 
of alcohol mixed with fiO to 90 parts of 
phenyl propyl alcohol. The patent 
■ points out that the phenyl propyl, be¬ 
ing of comparatively low volatility, re¬ 
mains in considerable amounts in the 
film and imparts useful- properties to it. 
(1,444,331; assigned to Eastman Kodak 
Co. of Rochester, N. Y, Feb. (i, 1923.) 

Cellulose-Ether Composition—A pat¬ 
ent designed to accomplish somewhat 
the some object as outlined in the pat¬ 
ent just described (1,444,331) has been 
granted to William K. Webb and a.s- 
signed to the Eastman Kodak Co. In 
the process described in this patemt a 
cellulose-ether such as water-insoluble 
ethyl cellulose is dissolved in a mixture 
of ethylene ehlorhydrin and methyl 
alcohol or other lower monohydroxy ali¬ 
phatic alcohol. The proportion.s recom¬ 
mended are 1 part of ether to 4 to 6 
parts of ethybun' ehlorhydrin. (1,444,- 
406. Feb. 6, 1923.) 

Manufacture of Anlhraquinone and 
Phlhalic Anhydrid*'—Heretofore one of 
the principal methods of preparing an- 
thraquinone has been by the high-tem¬ 
perature catalytic air oxidation of an¬ 
thracene, the anthracene being in more 
or less high state of purity—that is to 
say, it contained from 70 to 100 per cent 
of anthracene. It is now reported that 
anthraquinone can be produced effi¬ 
ciently from anthracene press cake by 
the Oxidation of the anthracene in the 
press cake; that phthalic anhydride is 
produced at the same time by the oxida- 
tion of the phenaathrene in the press 
cake; and that the carbazol present in 
the press cake may be recovered by 
prior separation before the substances 


are passed over the catalyst. Or, if 
desired, the carbazol may be allowed to 
remain and a large proportion of it 
pas.ses over the catalyst unchanged and 
can be recovered along with the prod¬ 
ucts of oxidation. The catalyst used 
for this operation consists of vanadic 
oxide, although oxides of molybdenum 
or ebromium may be employed, (l,- 
444.063. II. 1). Gibbs, assignor to E. I. 
du I’ont de Nemours & Co. Feb. 6, 
1923.) 

Recovery of f’olash From Distillery 
Waste—Carl Haner, Jr., of Baltimore, 
has assigned to the U. S. Industrial 
Alcohol Co. a patent for recovery of 
liot.a.sh from the distillery waste or slop 
left after the alcohol has been separ¬ 
ated from the alcohol producing ma¬ 
terial. As indicated in the diagram, the 
di.stillery waste is forced through noz¬ 
zle 1 into the heated chamber 8. The 
chamber is originally heated by means 
of a bed of coal labeled 11. Later the 
proces.s is self-supporting as far as heat 
IS concerned. Potash separate.s as an 



ash from the burning waste and falls 
to a large extent through the grate bars 
9 and is collected in the clean-out pit. 
The gases pass through pipe 13 into a 
chamber 14, down which the gases are 
forced by means of a baffle plate 13. 
The potash which remains in the flue 
gases is thus separated out here and 
cleaned out occasionally through the 
clean-out doors. It will be noted that 
the waste is sprayed upward in the com¬ 
bustion chamber and furthermore dur¬ 
ing the operation the grate bars must 
be raked with a rabble to facilitate the 
Iiassagc of the potash. (1,444,833. Feb. 
13, 1923.) 

Refractory—As a lining for heating 
furnaces in general, and for electric 
furnaces in particular, Charles A. 
Scharshu has patented and assigned to 
the General Electric Co. a refractory 
consisting of a mixture of crystallized 
magnesia, calcined magnesia and a car¬ 
bonaceous binder, heated to from 1,700 
to 1,800 deg. C. under conditions per¬ 
mitting elimination from the surface 
of the carbon residue resulting from 
decomposition of the binder. The mass 
is thus converted into a sub-vitreous 
condition by condensation of sublimed 
magnesia in intercrystalline spaces. 

It is claimed for a refractory lining 
made in this way that it may be used 
without appreciable softening at the 
highest temperatures used in electric 
steel furnaces and at these tempera¬ 


tures the lining is converted into a 
mass so hard that it has a metallic ring 
at operating temperatures. It is also 
claimed that the lining so made has 
great resistance to chemical action of 
slags even at the highest temperatures. 
This lining is strong mechanically and 
has not cracked or deteriorated under 
an almost indefinite number of fur¬ 
nace runs. There is no expansion or 
contraction at temperatures up to 1,800 
deg. C. (1,444,.''>27. Feb. 6, 1923.) 

Solidifying Materials—This invention 
is for the purpose of solidifying various 
materials, more particularly those 
which change during the process of 
manufacture from a viscous condition 
to a crystalline condition with the evolu¬ 
tion of heat. Materials of this kind are 
combined by boiling the ingredients in 
a container and the resulting mixture is 
then permitted to cool. Due to the 
evolution of heat during the process of 
crystallization, a great deal of time is 
necessary for the cooling to take place, 
and with some mixtures such a high 
temperature is reached that the mass 
fuses and becomes difficult to grind. 
Also, if allowed to solidify in large 
masses, the material becomes difficult to 
remove from the, containers. 

The objects of the present invention 
are to expedite the crystallization of 
the material, to enable it to be easily 
ground, to eliminate much of the work 
incident to removing the material from 
the container and generally to simplify 
the process. 

The method employed is as follows; 
The material while in liquid form is 
spread in a thin layer on a cooling sur¬ 
face in the form of a drum. It remains 
on this surface until cool and in a 
viscous condition. The drum is cooled 
by the circulation of a cooling medium 
through its interior. It is revolved by 
mecbanical means and in the course of 
its revolutions a scraper removes the 
viscous material from its surface at the 
desired point. After the material is 
removed from the cooling drum it is 
spread out on a traveling belt, on which 
the crystallization takes place. Since 
the material is in the form of a thin 
layer on this belt while the crystalliz¬ 
ing process is under way, the heat 
evolved is readily dissipated, hence 
shortening the time required for solid¬ 
ification. The conveyor is made suffi¬ 
ciently long for the crystallization to 
take place completely, and at the end of 
the conveyor the crystallized material is 
dumped off into a bin, hopper, car or 
wherever may bo desired. (1,445,004. 
Edwin Cowles, assignor to the Electric 
Smelting & Aluminum Co., of Lockport, 
N. Y. Feb. 13, 1923.) 

Pure Liquid Hydrocyanic Acid—W. G. 
Dingle was awarded patent 1,304,745 
dated May 27, 1919, relating to the 
preparation of crude liquid hydrocyanic 
acid. The present patent deals with 
the production of pure liquid hydro¬ 
cyanic acid. This is accomplished by 
condensing the gas to liquid form and 
reconverting it into gas before it is 
finally condensed. (1,445,303. F*eb. 
18, 1928.) 
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British Patents 

For complete specifications of any British 
patent apply to the Superintendent British 
Patent Office, Southampton Buildings, Chan¬ 
cery Lane» Londoh, England. 

Treating Silicates—Insoluble minerals 
containing alkali metals, such as feld¬ 
spar, arc heated with fusible salts at 
a temperature not higher than about 
(>50 deg. C., or loss if the heating is 
effected under pressure. The reaction 
mixture is extracted with water and the 
soluble alkali salts separated in known 
manner. Suitable fusible salts men¬ 
tioned are the chlorides of calcium, 
barium, iron, zinc, manganese and 
aluminum; magnesium sulphate; and 
barium nitrate. Mixtures of these salts 
may be employed. In an example, 100 
parts of ground feldspar are heated 
with about 200 parts of calcium chloride 
at a temperature of 650 deg. C., and the 
resultant muss extracted. Hydrated cal¬ 
cium chloride may be used if the heat¬ 
ing is effected under pressure. (Br. 
Pat. 388,454. Plauson's, Ltd., London. 
Dec. 30, 1922.) 


Cellulose Ethers—The inventor pro¬ 
poses to reduce the quantity of water 
present during etherification by addi¬ 
tion of dehydrating compounds, in 
amount.^ preferably less than half the 
weight of the cellulose. The amount of 
caustic alkali or other base used in the 
etherification is at least equal to and 
preferably exceeds in the ratio of 3:1 to 
l‘':l or more the weight of water pres¬ 
ent or added. By the use of such water- 
binding agents, the alkali is more firmly 
seated on or united to the cellulo.se, and 
the etherification may be carried out 
with reduced quantities, even down to 
theoretical quantities, of alkali and 
etherifying agent. Suitable water-bind¬ 
ing agents are the oxides of the alkali 
and alkaline earth metals, the hydrides 
of calcium and magnesium, the metals 
cftlcium, barium and sodium, and soda- 
mide and sodium ethylate powder. 

The compounds formed by the union 
of the water-binding agent with the 
water present may constitute in part 
or wholly the alkali or base necessary 
for the etherification; the hydroxides 
of the alkaline earth metals may be em¬ 
ployed as the base, but with these, be¬ 
ing weaker, the etherification may be 
conducted at temperatures higher than 
those necessary with the caustic alkalis. 

In order better to control the tem¬ 
perature during the removal of the 
water, the water-binding agents are 
preferably incorporated in the presence 
of diluents or solvents such as benzol, 
toluol, carbon tetrachloride, ether, 
ligroin or benzene, and the mixture is 
strongly cooled; the solvents or dilu¬ 
ents may also be employed during the 
etherification. The initial material is 
either cellulose or a near conversion 
product insoluble in dilute alkali at 
ordinary temperatures, or alkali-soluble 
cellulose derivatives from which such 
alkali-insoluble cellulose or conversion 
products may be reconstituted, or such 
reconstituted products Ihemselves. In 
examples, cellulose im^egnated with 
water is kneaded with sodium oxide 
either alone or with an addition of' 


caustic soda and preferably in the pres¬ 
ence of a diluent such as benzol, while 
cooling strongly, and to the mass which 
contains either no water or a very re¬ 
duced quantity, diethyl sulphate is 
added, the temperature being main¬ 
tained at 60 to 80 deg. C., or even at 
ordinary temperature or lower; instead 
of diethyl sulphate the corresponding 
methyl ester may be U!ied, the tempera¬ 
ture in this instance being maintained 
at 0 deg. C. or lower, for example, at 
—h to —10 deg. C.; cellulose impreg¬ 
nated with water and caustic soda is 
kneaded with calcium oxide, preferably 
in the presence of benzol, etc., while 
strongly cooling, and the etherification 
i.' effected by the addition of diethyl 
sulphate with or without the addition 
of a further quantity of solid caustic 
soda, the temperature in thi.s instance 
being between 60 and 130 deg. C. Alter¬ 
natively, the water-binding agents may 
be added partly or entirely during the 
etherification. Specifications 12854/12 
and 6035/13 are referred to. (Br. Pat. 
187,639. II. Dreyfus, London. Dec. 20, 
1922.) 


Evaporating Liquids — Helatcs to 
multiple-effect apparatus in which 
vapor from the final effect, or from one 
of the final effects, i.s compressed and 
used as heating medium in the first ef¬ 
fect or one of the first effects. The 



energy required for the compression is 
derived from a natural direct source of 
mechanical energy, such as a fall of 
water, and heat losses are made up by 
steam from an electrically heated boiler, 
the energy for which is derived from 
the same source. The ordinary steam 
supply and condensing arrangements 
are retained in order that the amount 
of evaporation effected by the steam 
and by the energy of compression may 
be varied. Liquid is added to the vapors 
before or after compression, so as to 
absorb the superheat and generate 
makeup vapors. As applied to the ap¬ 
paratus described in specification 187,- 
260, in which a number of multiple- 
effect plants with overlapping tempera¬ 
ture ranges are used and in which the 
final effects of each plant are con¬ 
nected to a main 7 which leads by a 
valve 13 to a condenser 9, a branch pipe 
provided with a valve 15 leads to a 
compressor 17, the compressed vapors 
being led by pipes 25, 27 to the heating 
Bpocas 21, 23 of the first effects of each 
plant The condensates from each effect 
are cooled by flashing off vapor into 
effects ht lower pressures and pass by a 


main 33 to the condenser 9. The Hq&H 
to be evaporated fed through a pipe 46 
may be preheated in coils 66, 67 by the 
vapor before or after compression and 
by non-condensible gases withdrawn 
from the heating spaces of the first 
effects of each plant by vaWed piper 
41, 43. Non-cundensihle gases from the 
later effects arc withdrawn by pipes 37, 
39 leading to the main 7. The liquid to 
be evaporated is fed in parallel to the 
effects of each plant and the concen- 
traUHl liquid is withdrawn in parallel 
through pipes 53, 55, vapors being 
flashed off to cool the liquid by con¬ 
nections 57, 59 to effects at lower pres¬ 
sures. Steam may be supplied, to the 
heating spaces of the first effects from 
an electrically heated boiler 69. (Br. 
Pat. 188,703. T. Rigby, Westminster. 
Jan. 10, 1923.) 

» 

F’reventinK Incrustation and Corro- 
8ion—To prevent or reduce the corro¬ 
sive or fouling; uction of water on the 
wails of a boiler or on brass, copper, 
tin, rubber, Klass, earthenware and the 
like, a mixture of one or more soluble 
chlorides and one or more soluble chro¬ 
mates or bichromates is added to the 
water. Sodium, potassium, ammonium 
or zinc chromate is preferably used. 
(Br. T’at. 188,778, E. R. Jones and W. 
S. Smith, Westminster. Jan. 10, 1923.) 


Ferric Oxide Absorbent Gel—Ferric 
oxide is prepared in a form suitable for 
use in the absorption or adsorption Qf 
condensible gases and vapors. A ferric 
hydroxide gel precipitated from a ferric 
salt solution is washed, filtered, pressed 
and dried slowly, first at n moderate 
temperature and then at a higher tem¬ 
perature. The hydroxide gel is prefer¬ 
ably precipitated from a concentrated 
ferric salt solution by means of a dilute 
caustic alkali or alkali-carbonate solu¬ 
tion, the precipitant being slowly added 
to the ferric salt solution, with agita¬ 
tion, until a thick paste* is obtained. 
The precipitate is washed with water 
containing small amounts of dissolved 
matter, filtered and pressed into slabs 
or extruded through holes in a die. The 
first drying is effected slowly at a tem¬ 
perature of 20 to 36 deg. C., a hard 
brittle product being obtained. The sec¬ 
ond drying is accomplished either in a 
current of air at a temperature of 110 
to 160 deg. C., or in a vacuum, in which 
case the temperature is preferably 
raised slowly from 100 to 160 deg. C. 
and may afterward be slowly increased 
to 260 deg. C. (Br. Pat. 188,786. B. 
Lambert, Oxford. Jan. 10, 1923.) 


I’henylglycine—Phenylglycine Is ob¬ 
tained from trichlorethylene and aniline 
by a modification of the process of 
specification 173,640. One molecular 
proportion of trichlorethylene is slowly 
pumped into a mixture of slightly more 
than one molecular proportion of ani¬ 
line and a base such as milk of lipie at 
170 to 180 deg. C. An example of the 
method is given, the phenylglycine salt 
obtained being worked up in the usual 
matg- '. (Br. Pat 188,988. British 
Dyeetuifs Corp., Ltd., and M. Wyler, of 
Blackley, Manchester. Jan. 10,192S.) 
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World Petroleum Output Shows 
Increase in 1922 

American Petroleum Institute Estimates 11 Per Cent More 
Production Than in Previous Year 

Mexican (Mlicial Figures Show Drop 


HE Anu'ricaii I’elroh'um Irslitutc 
cstimuU's the world’s iietroleiini 
production in 11122 at 8ril,ri4ll,l)0U hhl , 
compared with 7()5,0()5,l)()() bhi. teiiorted 
by the U. S. Geological Survey for li»2I. 
The increase in 1922 amounteil to Ht, 
475,000 bbl., or 11.9 per cent. 

The United States produced 551,197,- 
000 bbl. in 1922, or 64.7 per cent of the 
total world production. In 1921 the 
United States produced 472,189,000 bbl., 
or 61.7 per cent of the world produc¬ 
tion in that year. The increase in the 
United States production in 1922 
amounted to 79,014,000 l)ld„ or 16.7 
per cent. Mexico produced 185,057,000 
bbl. ill 1922, amounting to 21.7 per cent 
of the world iiroduction. In 1921 
Mexico produced 193,997,587 bbl., or 
25.9 per cent of the total production 
that year. The decrease for Mexico in 
1922 amounted to 8,940,587 bbl., or 1.9 
per cent. In 1922 the United States and 
Mexico combined produced 80.4 per cent 
of the world production and in 1921 
87.0 per cent. Substantial increases in 
produelion in 1922 are shown liy Persia, 
Peru, Sarawak, Argentina and Ven¬ 
ezuela, while Colombia showed its first 
commercial production. 

Whe rover possible 11)22 ju-oduction 
figures are official final figures or official 
estimates. Jn converting the figures of 
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1^.000,000 
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9.817.00(1 
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India 


7,980,00ft 

8,000,000 

Peru 


5.332,000 

3,699,280 
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5,110.1)00 

5.167.000 
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ArwntiiiK 
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2.354,000 
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2.333.000 

1,433,000 
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2,447,000 
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1,188.000 

1,255,000 
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494.000 

392.000 

(''ulutidiiii 


323.000 
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200.000 

200.000 

('anatla 


179.000 

190.338 

Italy 


M.OOO 

34 400 
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9,000 

2.688 

DihrPA 


5,000 

2.652 

Tdinl 


851,540,000 

765,065,000 

• Figuivs fur 
Survey. 
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fhtwa of till' 1 

S Geid'igicfil 


(erlam countries from tons to barrels, 
cijuivalents are stated in United States 
barrel,s of 42 gal., based upon the aver¬ 
age specific gravity of Uie oil of each 
country. All the figures shown for 11)21 
are those r<‘ported by tin* U. S. Ge<dog- 
iwtl Survey. 

The Institute estimates that the daily 
average gross crude oil production in 
the United States for the week ended 
March 3 was 1,795,400 bbl., as compared 
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with 1.784,700 bbl, for the preceding 
week, an increase of 10,700 bbl. The 
daily average production east of the 
Rocky Mountains was 1,165,400 bb!., 
as compartal with 1,164,700 bbl., an in¬ 
crease of 10,700 bbl. California pro¬ 
duction was 630,000 bbl., the same ns 
the previous week. 

The following are estimates of daily 
average gross production for the weeks 
ended March 3, Feb, 24, 1923, and March 
4. 1922: 


The total production of petroleum in 
Mexico during the year 1922 was 185,- 
057 249 bbl., a decrease of 9,698,463 bbl. 
from the previous year, when the total, 
production wa.s 194,755,712 bbl., accord¬ 
ing to figures compiled by the Mexican 
Service Bureau from the official docu¬ 
ment.^ of the Secretaria de Hacienda y 
Credito I’ublico. 

Of the total 46,763,959 bbl. was pro¬ 
duced in the Tampico district, an in- 
creu.se of 4,653,302 bbl. over the previ¬ 
ous year, and 138,280,924 bbl. in the 
Tuxpam district, a decrease of 14,362,- 
098 bbl. from the previous year. In 
addition to these two fields, the Mexi¬ 
can Eagle produced 12,366 bbl. in the 
Isthmu.s. Thi* production of the Tux¬ 
pam-Isthmus zones is light oil and that 
of Tampico is heavy oil, with the excep¬ 
tion of 1,450,279 bbl. of heavy oil pro¬ 
duced in the Tuxpam district by well 
No. 2, Molino, of the Penn-Mex. Fuel 
Co. and wells Nos. 2 and 6, San Ger- 
enimo, of the Mexican Eagle. 

The largest producer was the Huas- 
teca Petroleum Co., with 55,604,871 bbl., 
all of which was light oil and repre¬ 
sents 80 per cent of the entire Mexican 
production. This is an increase of 26,- 
140,165 bbl. over the previous year, or 
88.7 per cent (in addition the Mexican 
de PTetroleo, South America, another 
subsidiary of this company, produced 
1 833,554 bbl, of heavy oil). This is a 
remarkable showing in view of the fact 
that the entire production was in the 
south fields, where there has been a con¬ 
siderable amount of salt water invasion. 

The exports from Mexico for the year 
1922 were 180,872,239 bbl., an increase 
of 8,557,907 bbl. over the previou.s year, 
when 172,304,332 bbl. was exported. 
This increase of exports was due in a 
large measure to the increased produc¬ 
tion of Huasteca Petroleum Co. and the 
drawing of oil from storage by the 
other companies. The largest exporter 
was the Huasteca Petroleum Co., with 
39,508,879 bbl., which consisted mainly 
of 32,315,793 bbl. of fuel oil and 5,892,- 
654 bbl. of crude gasoline. 
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310,000 
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1,784,760 
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1,420,050 
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S.O.C.M.A. Annual'Meeting Hears 
Herty and Garvan 

Speakers Analyse Situation and Outline Future Plans— 
Need of Co-operation Is Keynote of Meeting 


P AST progress and future plans 
largely featured the address of Dr. 
C. H. Herty at the annual meeting of 
the Synthctie Organic Chemical Manu¬ 
facturers held March 7 at the Hotel 
Pennsylvania, New York City. 

F. P. Garvan also spoke, bri.nging out 
many points of interest both to manu¬ 
facturers and to the public. He empha¬ 
sized the absolute necessity of co¬ 
operation if the American dye industry 
IS to progress. Education of the people 
to the menace of foreign monopoly wu.s 
also stressed as an essential to a healthy 
state of the American inilustiy. 

Dr. Herty’s remarks, broad in scope, 
threvv much light on the situation and 
upon the activities of the association, 
which he outlined from the trials and 
triumphs of the past year to the plans 
for the coming year. Dr. Herty opened 
his remarks by saying; 

“The constitutional year just ending 
may well be designated one of the most 
remarkable periods through which any 
branch of industry has passed. Faced 
at the outset with a Congressional in¬ 
vestigation, avowedly proposed with 
hostile intent; engaged for month.s in 
a siruggle for legislation assuredly pro¬ 
tective against a vicious foreign com- 
]>etition; shaken for a while to its very 
roots by an unexpected governmental 
attack upon the govenimental author¬ 
ized holding of important patents; bear¬ 
ing throughout this period the brunt of 
a general industrial depression; surely 
these have been times to try men's 
souls. And yet at the close of the year 
e find the clouds dispersed, our indus¬ 
try enjoying a far larger measure of 
sympathetic public understanding, con¬ 
stantly increasing cordial relations be- 
'ween producers and consumers, ample 
contentment with the quality and price 
of our products and consequent placing 
of orders which in.sure prospcrou.s times 
ahead.” 

Public Support Gaining 

The problem of molding intelligent 
public opinion, of showing the public the 
real nature and significance of the dye¬ 
stuff industry, is difficult but not im¬ 
possible. Dr. Herty cited the public 
support which is being given to the 
industry by the medical profession, 
which is coming to realize the impor¬ 
tance of the industry to the public 
health of the nation. The work of the 
Chemical Foundation in regard to fos¬ 
tering public opinion of the right sort 
by showing the vital importance of 
chemistry to every line of human 
endeavor was highly praised. 

In commenting upon relations with 
Germany, he spoke of the protest 
offered by the association against the 
revival of the patent convention of 1909. 
The mattew is still...un8e'ttled antf i*. 
likely to becOme an isBq^e of decided 
inportapee. Co-a(ieratlon s^th ihe 


U. S. Army in the study of war essen¬ 
tials and the advance of public welfare 
through doing away with stream and 
air polution also were di.scusaed. 

Commercial development, especially 
through the assistance of information 
furnished by government bureaus, was 
urged as an indication of progre.s3. 

President Herty said in conclusion; 

i'ortenious Changes Imminent 

“As ive begin this second year of 
our association’s existence, portentous 
changes seem imminent in world con¬ 
ditions of the chemical industry. No 
one can predict what may result from 
the occupation of the Ruhr and from the 
dislocation of normal business activity 
in all parts of the occupied urea in 
Germany. Official statements of the 
Department of Commerce make clear 
that already prompt forwarding of ex¬ 
ports is being .seriously hampered; 
doubtless the embargo on shipments 
from the Ruhr to others parts of Ger¬ 
many will soon make its demoralizing 
influence felt in a shortage of crudes 
and intermediates. 

“The nation which purposely inflated 
its currency, partly for the sake of 
regaining control in foreign markets, is 
now' paying the price of such de¬ 
bauchery. Whatever the outcome, the 
fact is once again brought home closely 
that as to the products of our industry 
America must make itself forever in¬ 
dependent. Therefore upon us is laid 
afresh the responsibility of seeing that 
this independence is gained. 

“How can it be done? The industry 
must seriously set about the task of 
expanding our lines of products ns 
quickly as possible, so that no consumer 
may feel the need of looking beyond our 
shores to cover fully his every need. 
To do this the research chemist must be 
given fullest opportunity to lead the 
way, the beat of engineering talent 
must be employed to tran.slate effec¬ 
tively the results of laboratory research 
into terms ot highest efficiency in plant 
operations, and financing must be sound. 

‘It is no inviting field into which 
novices may rush, but the experience 
gained during the past R years must 
be utilized to the maximum. The daily 
evidences of how brilliantly that ex¬ 
perience has been achieved gives full 
conviction that the task will be fully 
met. It is an inspiring thought that 
over and above the normal satisfaction 
arising from work well done and reason¬ 
able profits justly earned there stands 
the loftier feeling that through the 
success of our efforts we are contribut¬ 
ing directly to the security of the na¬ 
tion, the health of our people and the 
economic independence of our countfy.” 

A sidelight showing the consumer’s 
growing interest in American chemic.al 
industry, appears ill a letter written by 
John P. W<^> president of the ‘Ameri- 


Boll Weevil Campaign Electa 
Officere 

Organized activity is well under w^y 
at the headquarters of the National 
Campaign for Boll Weevil Control. Dr. 
Miller Reese Hutchison, president and 
general manager, whose position in 
regard to the American Cotton Asso¬ 
ciation is clear since he has definitely 
announced his severance of all con¬ 
nection with the same, is drawing men 
of prominence into the new organiza¬ 
tion. These appointments include 
Frank S. Bragg, vice-president Union & 
Planters’ Bank & Trust Co., Memphis, 
’Tenn., treasurer; general counsel, John 
D. Marlin, Memphis, Tenn.; secretary; 
A. B. Meserlin, New York; assistant 
treasurer, Floyd Swift, Union & 
Planters'*Bank & Trust Co., Memphis, 
Tenn.; assistant .secretary, M.- V. 
Birney, New York. 


Australian Sulphur Duty . 
Favora Britain 

The Australian Government has de¬ 
cided to allow the importation of sul¬ 
phur for use in the manufacture of 
auperphos|ihates free of duty from 
Great Britain. .Sulphur from other 
countries will be subject to a duty of 
10 per cent. 


can Woolen Association, to Dr. C. H. 
Herty, in which he writes: 

“It would have given me a great 
deal of pleasure, for myself and on 
behalf of those whom I represent, to 
renew the sssurance so often given in 
the pa.st of our very sincere and earnest 
desire for the prosperity and for the 
most complete and successful develop¬ 
ment of the American dye and chemical 
industries." 

Officers of the Association 

The bdard of governors of the Syn¬ 
thetic Organic Chemical Manufacturers 
Association of the United .States elected 
for the coming year are; President, 
Charles H. Herty; treasurer, F. P. Sum- 
mer.s. Noil Chemical & Color Works, 
New York City. 

Dyestuffs Section- F. E. Signer, vice- 
president Butterworth-Judson- Corpora¬ 
tion, New York City; August Merz, 
Heller & Merz Co., Newark, N. J.; C. N. 
Turner, Newport Chemical Works, Pas¬ 
saic, N. J.; F. P. Summers, Noil Chem¬ 
ical & Color Works, New York City; 
George H. Whaley, John Campbell & 
Co., New York City. 

Crudes and Intermediates Section— 
F. W. Pickard, vice-president E. I. 
du Pont de Nemours & Co., Wilmington, 
Del; S. W. Wilder, Merrimac Chemical 
Co., Boston, Mass.; R. N. Wallach, 
Grassclli Chemical Co., New York City; 
William S. Weeks, Calco Chemical Co,, 
Bound Brook, N. J. ' 

Fine Organic & Medicinal Chemicals 
Section—A. S. Burdick, vice-president 
.Abbott Laboratories, Chicago, Ill.; 
Herman Seydel, Seydel Chemical Co., 
New York City; 6. F. Kichmond, 
Antoine Chiris Cki., New York City. 
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A.E.S.C. to Standardize 
Scientific Symbols 

Conference Reveals Strong Sentiment 

for Unified Technical Abbrevia¬ 
tions—Foreign Help Sought 

A recent conference held in New York 
City under the auspices of the American 
Engineering Standards Committee re¬ 
vealed a sentiment among engineers, 
scientists, government ofileials, business 
paper editors and industrial executives 
in favor of the unification of technical 
and scientific abbreviations and symbols. 

It wa.s agreed that the standardiza¬ 
tion of abbreviations and .symbols would 
result in decided mental economics. The 
present .situation with respect to the 
use of abbreviations and symbols in 
engineeruig, scientific and oWicr tech¬ 
nical fields is comparable to a language 
which has degenerated into a multi¬ 
plicity of dialects, each of which has 
■ to be translated for the users of tlie 
others. Abbreviations and symbols con¬ 
stitute an ever-growing and important 
part of the language of engineers, 
scientists, industrial editors and other 
technical men. The use of one symbol 
or abbreviation for several dilferent 
terms and the use of several different 
symbols or abbreviations for one mean¬ 
ing are, however, at present causing a 
great deal of confusion, misunderstand¬ 
ing and often serious errors. 

Foreigners to Co-operate 

The conference was calleii upon re¬ 
quests from the American Institute of 
Electrical Engineers, the American So¬ 
ciety of Mechanical Engineers and the 
Association of Edison Illuminating 
Companies, to consider abbreviations 
and symbols, but after some discussiun 
of the subject it was thought desirable 
to include as a part of the project the 
graphical symbols which are used in 
engineering drawings, diagrams and the 
like for representing instruments and 
apparatus and components of them. 

It was agreed that the co-operation 
of foreign standardizing bodies should 
be sought in the development of the 
work. The importance of international 
uniformity in symlsds is great on ac¬ 
count of the international character of 
much engineering and scientific work, 
and the importance of reference hooks 
and periodicals in foreign languages. 

The work will go forward under a 
committee organization develnped in 
accordance with the rules and procedure 
of the A.E.S.C. 

Congress Starts Metal Inquiry 

Tho poll! and silver industries are lo 
b© investigated during: the Con pres- 
ftional recess. Miners, smelters and 
railway executives are to be called to 
Washington to confer with the commis- 
flion conducting the inquiry. The object 
of the investigation is to locate the 
causes of the depressed condition of the 
industry, including the production, mar¬ 
keting, transportation, sale and uses of 
gold and silver. Also the effect of de¬ 
creased production upon commerce, in¬ 
dustry, exchange and prices ‘will be 
looked into. 


Tariff Board Splits on . 
Flexible Plan 

The Tariff Commi.ssi(m haa aplit on 
the queation of the general policy to 
be followed in administering the elastic 
provisions of the new tariff law, and 
the differences of opinion have been 
put before President Harding for deci¬ 
sion, Upon his return from Florida 
the President is expected to determine 
the general line of activity to be car¬ 
ried on by the commiasjon. 

Meanwhile, the commission has de¬ 
cided to proceed with the investigation 
of the cost of production of twenty-five 
or thirty commodities, which have been 
made the subject of complaints, calling 
for an equalization of costs through 
the elevation or reduction of customs 
duties. The list of these commodities 
will he announced shortly. 

Plans for Procedure 

Field investigations into the costs of 
production of the chosen commodities, 
which include chemicals and textiles, 
will be made and public hearings are 
to be held. It is stated by the com¬ 
mission that it will be 2 months or so 
before sufficient information has been 
gathered lo warrant commencement of 
the hearings. 

The Tariff Commission is enlarging 
iU staff for this work and announces 
appointment of a chief and an assistant 
economist. Dr. John R. Turner, dean of 
the Wa.shington Square College of New 
York University, has been appointed 
chief economist of the Tariff Commis¬ 
sion. 

Dr. A. li. Faubell, also of the Wash¬ 
ington Square College, was named as 
assistant chief economist. Their uni¬ 
versity duties, it is said, will require 
their attention until May 15, after 
which date they will assume their new 
posts with the Tariff Commission. 


Reforestation for Paper 
Pulp Industries 

Paper Makers’ Interest in Timber 
Growth Increases—Many 
Firms to Aid Work 

As a result of the increasing scarcity 
of natural forest acreage available for 
exploitation by paper pulp interests, 
the manufacturers in this line arc more 
and more turning their attention to re¬ 
forestation of cut-over lands. 

In this connection, the Chateaugay 
Pulp & Paper Co., Chateaugay, N. Y., 
has recently arranged with the New 
York State Department of Conservation 
for the planting of 160,000 Norway 
spruce trees for artificial reforestation 
for paper pulp supply. The Bogalusa 
Paper Co., Bogalusa, La., has trans¬ 
ferred to the state for technical forest 
management a total of .50,000 acres of 
land. It is proposed to oo-operate writh 
the state for the Bcientific growth of 
timber to insure permanent raw ma¬ 
terial supply for the local mills. The 
Mead Pulp & Paper Co., Dayton, Ohio, 
has been conducting a aeries of experi¬ 
ments in the Ohio Valley district for re¬ 
forestation with woods adaptable to 
pulp production, and plans to develop a 
large mileage for this purpose. 

In Maine, three paper companies are 
now giving active attention to future 
raw material source, utilizing spruce as 
well as pine. The Eastern Manufactur¬ 
ing Co., Bangor, is giving over land for 
this development, as are the Orono Pulp 
& Paper Co., Orono, and the Pejcp.scot 
Paper Co., Brunswick. 

The Canadian Department of Fores¬ 
try is working with the Price Brothers 
Co., Quebec, for the reforestation of 
land for mills of this organization. So 
far, 900 square miles has been turned 
over to the department for a pulp wood 
forest. 


Tariff Commission Studies Foreign 
Discrimination 

Unfair Treatment of U. S. Products Causes Complaints— 
Cottonseed Oil a Case in Point 


T he retaliatory provisions of the 
new tariff bill may be invoked if 
the present investigations of the Tariff 
Commission confirm the numerous com¬ 
plaints of discrimination against Ameri¬ 
can commodities by foreign countries. 

The commission expects to complete 
its .study of these complaints shortly. 
If the Slate Department agrees to the 
procedure initial steps in retaliation 
will then be taken. This will be 
ililficult, according to the commission, 
because much of the discrimination is 
under the cloak of most favored nation 
clauses of commercial treaties. 

Cottonseed Oil Case 

Italian imports of American cotton¬ 
seed oil are an example. Italy hAS a 
mq.st favored nation clause in its com¬ 
mercial treaty with the United States, 
but at the same time imposes a higher 


duty upon cottonseed oil than upon 
other oils usable for similar purjioses. 
While the duty so imposed would apply 
equally to other nations, the fact re¬ 
mains that nearly all of the cottonseed 
oil originates in this country and the 
high customs rate on the commodity 
in comparison with other oils is con¬ 
sidered a.s in effect a discrimination. 

Other countries against which com¬ 
plaints of discrimination have been 
brought are Canada and Finland. 
Canada has a preferential tariff agree¬ 
ment with Great Britain and in addi¬ 
tion agreements with France and Japan 
which are complained of as operating 
in discrimination of this country’s 
products. American outomobile manu¬ 
facturers complain that French cars 
enjoy a 30 per cent advantage com¬ 
pared with their product on entering 
Finland: 
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loU Sigitaa Pi of Yale Invites 
Women Chemists 

The Yale Chapter of Iota Sigma Pi, 
national honorary society for women 
in chemistry, announces that it extends 
a cordial invitation to all women in any 
branch of chemistry to attend the meet¬ 
ing of the American Chemical Society 
at New Haven, April 2 to 7. A special 
program is being arranged by the 
young ladies in the departments of 
chemistry and physiological chemistry 
in the Graduate School of Yale, and 
they also expect to take care of 
the entertainment of visiting women 
chemists. 

Iota Sigma Pi is represented by ac¬ 
tive chapters in a number of the lead¬ 
ing universities of the country and is 
proving a very valuable means of 
encouraging interest in the subject, e.s- 
pecially in graduate work. The require¬ 
ments for membership are a completion 
of forty year-hours of chemistry with 
a grade of B, but the major portion 
of the membership is composed of 
graduate students and women actively 
engaged in chemistry. Mine. Curie is 
one of the honorary members of the 
orf^anization. 

Announcement will be made later 
of the special features of the program 
concerning this organization and the 
name of the speaker, a noted woman 
chemist, who will deliver a special ad- 
drc.ss some time during the A.C.S. 
meeting. 

Hafnium Samples Coming to 
America 

The first definite information uiion 
the discovery of hafnium is contained 
in a letter from Dr. G. Hevesy of Copen¬ 
hagen, the discoverer, to Dr. George F. 
K.unz, president of the New York Min- 
eralogical Club. Dr. Hevesy wrote as 
follows; 

“We investigated a great number of 
zirconium minerals from all parts of 
the world, and we found in all these 
specimens 5 to 10 per cent of hafnium. 
Taking into account Clark's estimate of 
the zirconium content of the earth- 
crust (O.OIS per cent), our estimate of 
the hafnium content of the earthcrust, 
one to one hundred thousand, is cer¬ 
tainly not too high. All commercial 
preparations of pure zirconium contain 
1 to 5 per cent of hafnium.’’ 

Dr. Kunz’s Opinion 

Dr. Kunz, in commenting upon the 
discovery, said: 

“We are awaiting with the greatest 
interest more detailed information re¬ 
garding the special properties of this 
element. It is too early to say what 
commercial value it will have or what 
use will be made of it, but the discovery 
of new fundamental elements is so rare 
that this in itself is noteworthy. It 
may even exist in greater quantities 
than these two eminent scientists be¬ 
lieve.” 

Zirconium, from which the element 
was extracted, is in tree commercial 
distribution, and is used in the manu¬ 
facture ci< refractive substances. ^ 


Match Manufacturers 
Form Merger 

Corporation Perfected to Meet Competi¬ 
tion of Powerful Companies Will 
Be Third Largest of Its Kind 

A merger of nine of the small match 
companies of the United States has 
been formed under the name of the 
Federal Match Corporation in order to 
obtain collectively the strength needed 
to compete with the larger companies 
in the field. 

The consolidation of these companies 
represents about 20 per cent of the 
business of the country, and will result 
in economies through centralized man¬ 
agement, purchasing, reduced freight 
costs and sales expense. 

Companies Forming Merger 
The companies forming the Federal 
Match Corporation are; Fred Fear, 
Bloomsburg, Pa.; the Pennsylvania 
Match Co., Bellefonte, Pa.; Union Match 
Co., Duluth, Minn.; Reliable Match Co., 
Ashland, Ohio; Indiana Match Co., 
Crawfordsville, Ind.; National Match 
Co., Joliet, 111.; Wheeling Match Co., 
Wheeling, W. Va.; Cleveland Match Co., 
Cleveland, Ohio, and Minnesota Match 
Co., Duluth, Minn. 

The total net as.sets of the companies 
are about $5,000,000, and the authorized 
capital stock of the newly formed Dela¬ 
ware corporation is $6,000,000. Pre¬ 
ferred stock, of which about $5,000,000 
is to cover the net assets of the corpora¬ 
tion, will be issued. It is not planned 
to offer any of the stock issued to the 
public. Heavy timber purchases and 
operation of block plants are features 
in the plan to meet the competition of 
large companies already in the field. 


Mines Bureau Expands 

To provide for the additional duties 
which have been entrusted to the 
Bureau of Mines by the Congress and 
by the Secretary of the Interior, Di¬ 
rector Bain has announced an organiza¬ 
tion change creating a leasing branch 
of the bureau. The new branch is to 
be under the immediate supervision of 
A. W. Ambrose, the assistant director, 
who also will act as consulting engi¬ 
neer to all branches of the bureau on 
matters relating to petroleum and 
natural gas. 

The name of the investigations 
branch of the bureau is changed to re¬ 
search branch. Dor.sey A. Lyon, the 
chief metallurgist of the bureau, has 
been placed in charge of the research 
branch with the title of assistant di¬ 
rector. As assistant director, he will 
continue to perform the duties of super¬ 
visor of the bureau’s experiment sta¬ 
tions. 

F. J. Bailey, as assistant to the di 
rector, will be in charge of the opera¬ 
tions branch of the bureau. T. T. Read 
has been appointed supervising mining 
engineer. C. E. Julihn will succeed him 
as chief of the information service. 
Francis Winslow will succeed Mr. Julihn 
as chief mining engineer of the War 
'Minerals Belief CommiBsion. 


Mammoth Oil Well Foanid 
in Venezuela 

The recent bringing in of one of the 
largest oil wells the world has ever * 
known, with a daily production of more 
than 100,000 bbl., has greatly stimu¬ 
lated interest in oil development in 
Venezuela, where a number of Ameri¬ 
can and British companies are in lively 
competition with one another to open 
up promising fields in which they have 
secured conces.sions. 

Many of the conces.sions which these 
companies have obtained date back to 
the days of former President Castro, 
while a few run back into the last cen¬ 
tury. The present Venezuelan Govern¬ 
ment, however, is re.specting all these 
concessions, no matter when acquired, 
and concerns which are operating 
under them are doing so without any 
trouble, according to advices received 
here. 

Among the British companies oper¬ 
ating are the Venezuelan Oil Conces¬ 
sion, the Colon Development Co., the 
British Controlled Oil Fields, Inc., the 
North Venezuelan Co., and the Carib¬ 
bean Petroleum Co. 


Air Reduction Enters the 
Cyanide Field 

It has been recently announced that 
the Air Reduction Go., Inc., of New 
York has joined with Los Angeles cap¬ 
italists in the formation of a company 
to be known as the California Cyanide 
Co. to engage in the manufacture of 
liquid hydrocyanic, sodium cyanide and 
kindred products. The Air Reduction 
Co. itself is one of tho two largest 
producers of oxygen, nitrogen, acety¬ 
lene and oxyacetylene and weldmg appa¬ 
ratus in the United States. Among its 
directors are P. A. Rockefeller, Robert 
W. Goelet, Samuel F. Pryor, Guy Cary, 
Frederick B. Adams, John McHugh and 
Frederick W. Allen, of Lee, Higginson 
& Co. 

A Million Dollar Concern 

The interests in southern California 
which have joined with the Air Reduc¬ 
tion Co., Inc., are headed by F. W. 
Braun, of Los Angeles, long known as 
a pioneer in the application and use of 
liquid hydrocyanic in citrus fruit trfte 
fumigation, as well as in the use end 
application of sodium cyanide in min¬ 
ing operations. Mr. Braun has accepW 
the presidency of the California Cyanide 
Co. Steps have been taken by the two 
groups involved to raise more than a 
million dollars for working capital for 
the new company, and work on a new 
plant will be started immediately. 

A ten-acre' tract on Boyle Avenue 
may he selected as the site for, the 
plant. Associated with Mr. Braun in 
executive and directorate capacities in 
the new corporation are John Pikp, 
vice-president; J. D. Neuls, in charge 
of field work; E. W. Poindexter, in 
charge of laboratory and research 
work; H. W. O’Mel.veny, S. P. Pryor, 
L.'F. Loree and C. C. Adams, direc¬ 
tors. 
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Commerce Department to 
Amplify Coal-Tar Reports 

While the February report of the 
iJepartment of Commerce giving in de¬ 
tail imports of coal-tar dyes at New 
York during that month whk an im¬ 
provement over the first report of this 
character, that for January, in that it 
showed the quantity proportion of each 
shipment by country of origin, it has 
been iinnounced that an effort will be 
made to 4 mplify these statistics further 
hereafter. The future amplification 
will not be in the direction of further 
information regarding dye imports, it 
is said, but will be an effort to add 
statistics of other coal-tar products. 

The importance of giving informa¬ 
tion of imports of coal-tar interme¬ 
diates, as well ns finished produi^ts, has 
been recognized and it is probable that 
the first extension of the service will 
be inelusion of intermediates in the 
monthly reports. Some of the inter- 
piediates are imported in a condition 
an nearly finished that without infor¬ 
mation of the volume of such receipts 
domestic producers do not have the full 
picture. It is known, for instance, 
that considerable indoxyl is coming into 
the country, about 95 per cent com¬ 
pleted for indigo and requiring only a 
little air until finished. 

Later, if the finance.s of the statis¬ 
tical department will stand the strain, 
it is hoped by the chemical <livisioii 
of the Department of Commerce to add 
coal-tar chemicals other than dyes and 
also synthetic organic chemicals from 
other than a coal-tar base. 


Navy Deporlnienl to Have 
Helium Plant 

The Navy Department has requested 
the Bureau of Mine.s to design and in 
stall a plant at the I.akchur.st flying 
field for the repurificatiori of helium. 
The plant is to have a capacity of 
10,000 cu.ft. of helium per hour. It 
will combine high-pressure purification 
and charcoal purification at low tem¬ 
peratures. The high-pressure cycle will 
stop up the helium from Sf) to 94 per 
cent. The charcoal will boost it from 
that point to practically 100 per cent. 
The plant will be completed this fall. 
The design of the new' plant is being 
made by Dr. U. B. Moore, the bureau’s 
chief chemist. 

Naval Sloren Export Corpora- 
tion RequeslB Charliir 

Rosin and turpentine of all kinds 
will be exported by the Naval Stores 
Expo;'t Corporation of New Orleans if 
the papers whiidi have been tiled with 
the Federal Trade Commission meet 
with approval. The corporation would 
include in its organization about twenty 
.ftnns doing bu.siness at present in 
Florida, Louisiana and Alabama. At 
the present time the United States 
produces about 75 per cent of the 
world’s total supply of naval stores, 
of which more than half is. export^. 
In 1921 the value of our exporta of 
these commodities was over $ 11 , 000 , 000 .' 


Limits Alsace Potash 
Exportation 

Trench Bill Leasee Mines for 75 Years 
and Outlines Plan of Distribution 

No potaHh in the future will be ex- 
jtorUfl from Alsace until French re- 
(luii'cments have been met. This is in 
iiccordance with a bill recently passed 
hy the Chamber of Deputie.s, which 
acts as a pendant to that recently voted 
ratifying the agreement with the 
Kadische Anilin and Soda Fabrik, 
whereby the Alsace mines are to be 
leased for 75 years. Both bills provide 
for the production of fertilizers essen¬ 
tial to agriculture by companies organ¬ 
ized on national lines and working on 
the co-r)[)erative principle. It i.s e.sti- 
niated that the Alsace mines should 
[irodiice a quarter million tons of pot¬ 
ash annually. 

Bureuiifs Co-operate to Study 
CorroHion 

To avoid any duplication of work, a 
co-operative arrangement has been com¬ 
pleted hetween the Bureau of Mine.s 
ami the Bureau of Standards for the 
handling of studies being made of cor¬ 
rosion. The work is confined mainly 
to the corrosion problem as it affects 
metals and alloys expo.sed to mine 
walt'rs. 

Despite the fact that corrosion has 
l)(cn one of the most active deterio¬ 
rating agents throughout the entire his¬ 
tory of the use of metals, the factors 
underlying the phenomena of corrosion 
are little understood. It is with the 
idea of illuminating this subject that 
the Bureau of Mines and the Bureau of 
Standard.^ are contemplating more ac¬ 
tive work on it. Considerable progress 
already has been made, particularly in 
the devising of methods whereby cor¬ 
rosion can be brought about quickly in 
the laboratory to an extent which 
would require years of exposure under 
oniniary conditions. 


Profensor Pulerno Honored 

The Italian Association' of General 
and Applied Chemistry has appointed 
a committee under the presidency of 
P. Ginori Conti, to arrange a celebra¬ 
tion in honor of the seventy-fifth an¬ 
niversary of Profe.ssor and Senator E. 
I'atorno. 

As a permanent memorial of the 
occasion, the committee has decided to 
(‘stahlish u memorial fund for the 
“Pnterno medul,” which will be con¬ 
ferred annually upon the author of 
till* most important contribution to 
chenii.stry, regardless of his nationality. 

In order that the endowment of this 
medal may be given .an international 
character, the committee welcomes con- 
Irihutiona from the chemists of the 
Avorld in support of the medal. Suh- 
scrjptions from American chemists may 
be forwarded to the Division of Ohem- 
isl^y and Chemical Technology of .the 
National Research Council, Washing¬ 
ton, D. C., for transmission to the 
ItgU^ committee. 


Fertilizer Monopoly Seen by 
Trade Commission 

The mixed fertilizer business in the 
United States is increasingly passing 
into the control of seven large com¬ 
panies and their subsidiarie.s, the 
Federal Trade Commission reported to 
the Senate March 3 in response to 
the Norri.s resolution for information. 
The report indicated a tendency toward 
price control through uniform con¬ 
tracts making dealers virtually agents. 

Co-operative buying hy farmers was 
described as the most important factor 
in lowering the price. The American 
Agricultural (’hcmical Co. dominates 
the fertilizer .situation in the North 
and the Virginia-Carolina Chemical Co. 
in the South, according to the report. 
Their combined output is about one- 
third of the country’.s total. The.se two 
companies, wdth the International Agri¬ 
cultural (lirporation, the F. S. Royster 
Guana Co,, the Armour Fertilizer 
Works, Swift & Co. and the Baugh 
companies and subsidiaries, produced 
f)5 per cent of the commercial fertilizer 
in 1921, compared with 58 per cent in 
1916. 


Oil Leases Denied to Aliens 

The decision of the Interior Depart¬ 
ment holding that companies in which 
aliens have a controlling interest can¬ 
not obtain leases of American oil lands 
was reaffirmed in a deci.sion announced 
March 6 in the casti of the Roxana 
Tetroleum Con)oration. Approval of 
the decision was said to be the last 
official act of Secretary Fall before he 
retired from office. 

The policy of the govciTiment regard¬ 
ing alien control of domestic oil supplies 
was announced in 1922, but had never 
been tested until the Roxana company 
appealed from the dejiartment regula¬ 
tion which prevented it from carrying- 
out operations designed to take over 
extensive land.s held by the Creek tribe 
in Oklahoma. In the hearing granted 
the company by the Interior Depart¬ 
ment, it was developed that although 
it was a domestic corporation, more 
than 65 per cent of its stock wa.s owned 
by Dutch and British interests. 


Pollers Plan Convenlion 

The annual meeting of the United 
States Potters’ Association, postponed 
from December last, will be held at the 
Hotel Astor, New York, April 10-12. 
A feature of the meeting will be a re¬ 
port of the research committee of the 
oi'ganization, of which A. V. Bleininger, 
Homer Laughlin China Co., Newell, 
W. Va., is chairman. It is expected 
that President Frank P, Judge, Na¬ 
tional China Co., Salineville, Ohio, will 
be re-elected to this office. Charles F. 
Goodwin will be re-elected secretary- 
treasurer and historian. At the las* 
annual meeting at Washington, D. C., 
fifty-eight companies in the general 
ware line were, registered, representing 
^33 kilns, with three -copipanies iii the 
sMiitary ware'brancA of thfi indoftry, 
rctpABOiting 87 kilnr. 
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Reparation Dyes Resold in 
U. S. by Italy 

' Of the dyestuffs imported into the 
United States in February, 26 per 
cent were reparation dyes, sold on the 
American market by Italians, according 
To statistics recently made public by 
Ihe Department of Commerce. Accord- 
,, 11 ; to this report every pound of 
Ives brought in from Italy and much 
,‘f those from France were made m 

Germany. « 

Officials of the Tariff Commiss on 
sav these dyes were granted to the 
ifilian, Covernmeiit as reparations and 
,.,‘,,,1,1 to American importers It is 
the well-established policy of Italy to 
take reparations in any goods whatevei 
ami convert them into go ld. 

Helium to Fill Dirigible 

Helium will be used for the inflatioii 
„f the balloon in the navy s hrst rigid 
dirigible, ZR-1, whieh is being built at 
Lakehurst, N. J. The dirigible wil 
,-equire 2,000,000 ft. of the gas. 
Although the United States possesses 
helium in comparatively large quant 
ties this plan will draw heavily upon 
the supply. Nevertheless, helium is to 
he used regardless of cost, in order to 
reduce the explosion risk to a minimum. 

The recent navy appropriation bdl 
increased the amount allowed for the 
nroduction of helium, permitting the 
,,mtinuouk operation of the plant at 
Fort Worth. It was planned to pro¬ 
duce 12 , 000,000 cu.ft. during the next 
fiscal year. At that lime the combined 
helium stocks of the army and navy 
were I,H22,000 cu.ft. 

Bureau of Mines Reviews 
Rain-Making Scheme 

Method of Precipitating Rain and Dis¬ 
sipating Fog Described by Dr. 

Moore, the Bureau’s Chemist 

Dr R B- Moore, chief chemist of 
the Bureau of Mines, has authorized 
the following statement "J 
with the work of L. F. Warren 
Dr W D Bancroft in connection witn 
the dissipation of clouds the Pre¬ 
cipitation of rain with electrified sand. 

mmm 

not entirely wrong. 

Use of a Dielectric 


There was no doubt In my mJnd 2 years 
ago that the ■scheme of Mr. Wai*«n would 
have at least partial suceesa. The whole 
question that had to be proven. ho,weve[', 
was to what extent nrwlpltatlon In t . 
upper part of the cloud would have on the 
rest of the cloud below. In other words, 
would the effect be cumulative so that thi 
whole elond could be dtasipnlwlHds 
point <ouM be clonred up only by trial. 

The Apparatus Used 

1 haw had no opportunity for personal 
nb.aervallon In connection with tests all', dl 
made but 1 have rend the nflklavlt.a (it llu 
ohMi-rvera and also of the army fln rs who 
look pari in the te.ats. Frrnn llicae al - 
ihiiit.s It appears that a sinsje alrphine has 
h. iTi aide to dls.dpat,' a cloud a "' 11 '' "r two 
long and ov, r l.tnnl ft. d,cp in a few tnin- 
uli's bv about 100 lb ot Stiiol 

'riie' appjinilua which Mi. Waircn use.'* 
foi ciuirginK llic siuid is not by any 
1 ). rft'i’ti’tl, fiTui be la fibic to gyl onl> ' 

()i 1 1 000 \oltK on tlu- p;irliil>-s. In !ui<u- 
iion, it lio.s nol been po.s.Kibli’ so lor to 
tliargf nnoc Ilian u small pi opoiM on of the 
Mind u'lfiins ! M'-o no rca.aon why tlic 
M-llfiuc lannot he liicica.sf'd witli improM'o 
app II ,it u.-k uf) to I'O.OOO voU.s or cVfU nioic. 
;UhI ol.so whv the v>eree?dagt‘ of thai>;e<l 
plains rannot bo Kreatl> ineumsutl Undei 
bill'll .•onilitions a still gi’b-aler elTeel .should 
111' (ilitalned with a given weight of hmuI 


riwtiible Utility 


Discrimmating Law Hits 
Bauxite Producers 

The Legislature of Arkansas has 
passed a bill that proposes a produc- 
lion tax of 26c. per ton on bauxite pro¬ 
duced in the state. This amounts to 
21 per cent, based on the average price 
of bauxite ($16) io 1621 and 1922; 3,9 
per cent, bused on the average selling: 
price ti^.38) of domestic bauxite in , 
1921, and 6.2 per cent, based on the 
average selling price of the domestic 
product before the war. That the new 
measure is discriminatory is' indicated 
by the fact that coal is taxed but Ic. 
per Ion and timber bears a burden of 
only 7c. per 1,000 ft. 

The effect of the measure, if signed 
by the Governor, may well he to curtail 
productiomof bauxite in the state, which 
contributes 90 per cent of the domestic 
supply. Such curtailment would stimu¬ 
late foreign competition and prove 
highly detrimental to the exploitation 
of domestic deposits. 


Obituaiy 


Th.. work Is slUl in its IniUlil sliiKCS anil 
It Is dilllclill Hi slali- Oilin'l'-'' 'p 
liilillcs In the future. No vr—.ri.i 

lirrii iTiiiilc on fog. -M the conrlltIona have 
mil .\ el hi-en fiuoralile for an airplane In 
Kii oil In a flip and make the testa ^ 

fops are ;i eombiriiition of imata pi 
•■ilouilK’' In eonlael with llie earth, n"*''' 
with more nr h'.sa amohe Wliellirr d will 
lie mure dilllcull or easier In pel rid ol 
siiili fop.s limn has heeii the. case with 
(lollds hiph up in the air Is yet to lie dldel- 
innied, bill the methods (■l■rtalnl^ show K eat 
iiiiiml.se and Jiksllfl n eoniplelo linestlp.i- 
l„,ii bv a siiUafai lory aerloa of trlalK Wllli 
iimir.ived npparalua If "I'lI',’'e,’,'‘ 
dlssliialeil. llie Toaulta would be of tienun- 
■ liui.s v.'iliie to eUlca .surli a.s lainilon and 
Sin h'lanelseo. liesidea beinn of oae 

to ihr Air yervlet' in eoniieetion with ds 
(limp llelda 


Refractories Iiivesligation 
Begins 

The Bureau of Mines laboratory car 
“Holmes” is now at the plant of the 
Ainericun Refractories Co. in Balti¬ 
more, where initiatory work on the 
co-operative investigation between the 
Refractories Manufacturers Association 
and the bureau has begun. The objects 
of this investigation are to decrease 
fuel consumption in burning refrae- 
lories, to shorten the time of burning, 
and to improve the quality of Ihe 
-product. 

Paint Men Nut Inilieted 

The United States District Attorney 
in Fhiladeiphia has announced that the 
findings of the federal grand jury will 
lead to no indictments against the 
Paint ManOfacturers Association of the 
United States or any cf its members. 
Charges of price fixing,' restraints of 
trade and other alleged violation'.s of 
the Sherman anti-trust law were in- 
vp-^Hipated. 


FRKDERigK BENNm' R AND ALL, WCVH- 
tary and treasurer of the Mann Linseed 
Oil'Co., Buffalo, N. Y., with which' he 
had been for many years, died recently. 

In the sudden death on March I of 
Prof. Harry Harknkss Stokk, the nial 
industry lost one of its foremost in 
vestipuloi’pS and the ehemioal and metal 
lurgical industries lost a friend whosi 
advice and counsel have been reflectei 
in many fundamental studies of ou 
fuel problems. 

' Professor Stock had been profesao 
of mining engineering and head of the 
department in the University of Illmoi 
since 1909. After being graduated froi 
Le"high University in 1K87 and complei 
ing a year of post-graduate work i 
mining and metallurgy at the aanr 
institution, he spent a number of yeai 
as a mining engineer in the cokl fielt 


c.iir«™i.a..i.,.A(.A.m. 

, e Hv mciins oi Jin jniiMii**' 

HVHrvone knows, clouds consist of 

r&" ? 

tWefore will ewlrt In preoloiatlonc 


On March 2, Professor Blaadale of 
the Univer.sity of California addressed 
the California Section of the American 
Chemical Society of San Francisco on 
“Equilibria in Solutions Containing 
Carbonate's and Chlorides .of Sodiuni 
and Potassium.” 6*.H. IVest also read 
a paper on '"Tha Manufacture and 
Krificatiofl of OU Gas." 



PROF. H. H.‘ STOBK 
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of pQTri^dylVania. Returning to Lehigh 
in 1900, he was instractor in mining, 
metallurgy and geology. It was in this 
capacity he became familiar with the 
iron and zinc industries of eastern Penn¬ 
sylvania, as well as the anthracite coal 
mines of that section. 

For 9 years prior to September, 1909, 
Dr. Stock was managing editor of 
Minen and Mmeraln. Later on in con¬ 
nection with other editorial work he 
revised and edited the mining publica¬ 
tions of the Internationa! Correspond¬ 
ence School, “Coal and Metal Miners’ 
Pocketbook," Fulton’s “Coke,” Lake’s 
“Prospecting for Gold and Silver” and 
“Examination Questions for ('ertili- 
cates of Competency in Mining” and 
prepared for the United Stales Geolog¬ 
ical Survey a chapter on “Anthracite” 
included in the Twenty-secogd Annual 
Report of the Survey. His own publi¬ 
cations include several well-known 
volumes on coal mining, mining educa¬ 
tion and the problerms of cou! storage. 


Leason H. Adams, of the Geophysi¬ 
cal Laboratory, spoke before the Chemi¬ 
cal Society of Washington, March K, on 
“Reactions and l*roperties of Sub¬ 
stances at High Pressures." 

Pkwiv II. Bascom and Ci^^o Harold 
Kidwell, formerly with Raymond F. 
Ba con, con.sulting chemical engineer at 
50 East 41st St., New York, have or¬ 
ganized the firm of Kidwell & Bascom, 
Inc., with offices and laboratory at 27 
Thames St., New York. The new firm 
will do consulting chemical engineering 
work and developmental research. Ray¬ 
mond F. Bacon is a director of the firm, 
and Elizabeth N. Kidwell i.s bacteri¬ 
ologist. 

Dr. Chari.es B. Bazzoni, professor 
of experimental physics, University of 
Pennsylvania, spoke before the Frank¬ 
lin Institute, March 8, on “Ionization 
and Resonance Phenomena.” 

Dr. Henrv R. Cuumk, formerly a 
non-resident Fellow of the Mellon In¬ 
stitute of industrial Research, con¬ 
nected with the staff of the Carbide &. 
Carbon Chemicals Corporation, Clen- 
denin, W, Va., has accepted a position 
W'ith Saveli, Sayre & Co., Inc., Niagara 
Falls, N. Y. 

Francis B. Davis, Jk.. conne<-ted 
with E. 1. du Pont de Nemours & Co., 
Wilmington. Del., in an engineering 
capacity in different departments for u 
number of years, has been appointed 
assi.stant general manager of the pyra- 
lin department, and will a.ssunie his 
new duties about March 1.5, During the 
war period he wa.s identified with the 
black powder department as division 
superintendent, and later was suc¬ 
cessively assistant engineer, resident 
engineer and assistant manager at the 
guncotton plant at Hopewell. Va. He 
acted as assistant manager in connec¬ 
tion \v;th the construction of the Old 


It was toward the last-named problems 
that his more recent efforts have been 
directed. He had just been appointed 
by the American Engineering Council to 
.serve on a committee of engineers to 
make a detailed study of storage for 
commercial and indu.strial purposes. 
During the Chri.stma.s holidays he aided 
in the preparation of the preliminary 
rejKirt on coal storage for the Federal 
Fact-Finding Coal Commission, of which 
he was a member. 

Profe.ssor Stoek wa.s a widower at 
the time of his death. His wife was 
Miss Miriam Ricketts, of Wilkes-Barre, 
Pa., to whom he wa.s married Dec. 20, 
1894. He is survived by one daughter. 
Miss Leigh Stoek, of Urbana, Ill. He 
was just past .57 years of age, having 
))con born in Washington, D. (h, Jan. 16, 

iHA A. Shofe, chief engineer, West 
Penn Steel Co., Brackenridge, Pa., 
since its organization in 1908, died 
on February 28. 


Hickory guncotton and sinokele.ss pow¬ 
der plant for the United States Gov¬ 
ernment. At the close of the war he 
was appointed vice-president and gen¬ 
eral manager of the du Pont Chemical 

Dr. Harry Essex, profes.sor of phy¬ 
sical chemistry at Syracuse Uni- 
vm'sity, addressed the Syracuse Sec¬ 
tion of the American Chemical Society 
on March 9. His subject was 
“Isotopes.” 

General Amos A. Fries gave an in- 
teresling address at the February 
meeting of the Delaware Section of the 
American Chemical Society. Wilming¬ 
ton, on “Chemical Warfare Materials— 
What They Are, How Produced and 
Their Peace-Time Uses.” 

Dr. William D. Harkins, professor 
of physical chemistry at C’hicago Uni¬ 
versity, gave a course of three tech¬ 
nical lectures, March 7, 8 and 9, at 
(’arnegie Institute of Technology, Pitts¬ 
burgh, on “Isotopes and the Building 
and Disintegration of Atoms.” 

Charles H. MacDowell, president 
of the Armour Fertilizer Works, sailed 
for Europe recently and expects to re¬ 
turn about the middle of April. 

Dr. Royal A. Meeker ha.s been ap¬ 
pointed Commissioner of Labor and 
Industry of the State of Pennsylvania 
by Governor Pinchot, to .succeed Dr. 
Clifford B. Connelley. Dr. Meeker ha.'^ 
Ix'en chief of the scientific division, in¬ 
ternational labor office, of the League 
of Nations since .August. 1920, Pre¬ 
viously, from 19 Ft to 1920, he .served 
as United Slates Commissioner of 
Labor Statistics by appointment of 
President Wilson. Since 1916 he has 
been secretary and treasurer of the 
International Association of Industrial 
Accident Boards and Commissioners. 
Pr. Meeker is a native of Pennsylvi^nia 


arid attended the Iowa State College, 
Columbia University and the Univer¬ 
sity of Leipzig. 

Dr. Edmund S. Merriam of Marietta,* 
Ohio, has resigned as chief chemist for 
the Safe-Cabinet Co. in order to resume 
his con.sulting work in connection with 
natural gas, casinghead gasoline and 
carbon black. 

F. P. Palmer, a member of the 
metallurgical staff of the Carpenter 
Steel Co., Reading, Pa., gave a com¬ 
prehensive and illuminating address on 
the subject of “Tool Steel” at the meet¬ 
ing of the Lehigh Valley Chapter of 
the American Society for Steel Treat¬ 
ing, Easton, Pa., March 1. 

Charles W. Phellis, general man¬ 
ager of the Pyroxlin plastics division 
of E. 1. du Pont de Nemours & Co., 
has re.signed to follow personal in- 
terest.s. Mr. Phellis is widely known 
in the explosive industry of the U. S. 

Edgar S. Ross, for a number of 
years engaged in research dealing with 
production of metallic tantalum and 
columbium and more recently chemist 
and metallurgist for McKechnie Bros., 
Inc., of Philadelphia, has recently 
accepted an industrial fellowship at the 
Mellon Institute of Industrial Research, 
Univer.sity of Pittsburgh. 

C. A. Underwood, formerly chief 
chemist of the American Refractories 
Co., at .loliet, Ill., has been transferred 
to the sales department at New York 
as New England representative. 

Samuel M. Vauclain, president of 
the Baldwin Locomotive Works, has 
accepted an invitation from Dr. 
Thomas S. Baker, president of the 
Carnegie In.stitute of Technology, to 
address the general a.ssembly of 
students March 14. 

Dr. F. C. Weber, for many years 
chemist in the Bureau of Chemistry, 
has resigned to accept a position with 
the Fleischmann Co., New York City. 

John Morris Weiss, consulting 
chemical engineer, of Weiss & Downs, 
New York, has been selected by the 
Manufacturing Chemists’ Association 
to serve as its representative on the 
recently formed sub-committee on ben¬ 
zol poising of the Chemical Section 
of the National Safety Council. 

Edgar C. Welborn and William 
Chapin Huntington announce the for¬ 
mation of a partnership to extend the 
work heretofore carried on under the 
name of E. C. Welborn. They will 
continue to make busine.ss surveys of 
industrial enterprises. 

The Social Organization of Hun¬ 
garian I^ngineers has elected the fol¬ 
lowing officers for the coining year: 
President, Alexander Strobl, Chemical 
Engineer; vice-president, Dr. Adalbert 
Elek, of the Rockefeller Institute; 
.secretary-treasurer, Julian J. Wittal, 
M.E. (132 Nassau St., New York City). 
This organization, which comprises in 
its membership most of the engineers 
of Hungarian extraction, had a very 
successful dance-dipner at the Hotel 
McAlpin, on March 3. The Hungarian 
Consul-General attended. 
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Business Profits in 1922 

study of Net Earnings of Important Industrials Offers a Better 
Index of Business Than Statistics of Production, 
Consumption, Sales and Prices 


T he season of annual reports Is with 
us aijain and careful students of 
business are profiting by an opportunity 
to examine industrial eariiinirs and to 
compare them with records of past 
years. While current statistics of pro¬ 
duction and consumption have olfered a 
fairly precise measure of business ac¬ 
tivity, there has existed no accurate 
measure of that more important aspect 
of business, the amount of net profits. 
Recently in connection with its 
“Monthly Review of Credit and Busi- 
ne.sH Condition” the Federal Reserve 
Bank in New York has tabulated the 
published statements of net profits for 
the year 1922 of 122 concerns engajired 
in production, wholesale and retail 
trade and public service. 

Table I and the accompanying chart 
show the results of this tabulation by 
10 separate groups and in the aggre¬ 
gate for all groups. There is also 
shown the net operating income of the 
193 Class I railroads. In each case the 
1919 figures are taken as a basis of 
100 per cent. 

In every group 1922 net profits were 
larger than net profits in 1921, but there 
ir, large variation between the different 
groups in the amounts of increase 
which they show. In 4 of the 10 
groups, and in the case of the railroads 
as well, 1922 net profits were equal to 
or larger than those of 1919. The ag¬ 
gregate figures for the 10 groups, how¬ 


ever, show 1922 figures considerably 
below those for either 1919 or 1920, re¬ 
flecting reduced earnings in the steel 
and other metal induKstries. 

In general, the figures show that 
1922 net profits were highest, in rela¬ 
tion to 1919, in those industries which 
deal most directly with the individual 
consumer. This is true in the cases of 
food and food products, public utilities, 
tobacco and clothing. On the other 
hand it is significant that in the indus¬ 
tries of the type of the chemical and 
metallurgical producers whose produc¬ 
tion is directed to .supplying industry 
rather than the final consumer, profits 
in 1922 lagged considerably behind those 
in 1919 or 1920. The railroads show 


“Chem. & Met.” 

Weighted 

Index of Chemical Prices i 

Hu>ii‘ r 1110 i(u- 

1913-14 

This Wi'i'k . 

.J76.76 

l.llHl wi'olc . 

.176.71 

Mundi. 191:2. 

.156.00 

MoirJt, 1921. 

.157.00 

lUniTh. 1920 

.252.00 

April, 1918 (hlirhi . ... 

.2B6.00 

April, IJil'l (low) _ 

.140.00 

Till' prlri'H of nil (‘lunniotlllles rep- 

risi'JUod hy tliln Index number n*- 

niiiint'd nt the siitni' 

level reported 

liusi week. A very minor Increaae In 

lll«‘ pi in- of .suit coke \ 

v:ts responslbU' 

for the ulljfhl idiange 

In tills week's 

index nmniior 



consistent gains since the year 1920» 
but even so the percentage of net oper¬ 
ating income to property valuation con¬ 
tinues to be less than 54 per cent speci¬ 
fied in the law. 

A further reflection of changing busi¬ 
ness conditions is found in the number 
of concerns which reported deficits. Of 


TAHLi; f INIirSTHlAl. llAllMNdS IN 1920, 1921 AND 1922 

(f’oitiliiitiirKiris of ml proflfn liuvv la-on bvf'iic (iividcnilH, hul afliT all fixed charges and tax deductioM.) 

iTIxHiHiiiiidH Ilf Dullnrhj 
No of 
I 'iirpo- 


Croup 

rullons 

1919 

1920 

1921 

1922 

food products 

15 

51,501 

55,255 

10,270 

54,408 

SforoH 

7 

41,447 

16,658 

•9,938 

40,752 

Motors 

11 

53,767 

25.757 

•23,576 

36,408 

Miscellaneous nietulK iiiiil oils 

8 

10,851 

7,544 

959 

2,313 

Public ulililies 

24 

59,970 

67,872 

71,513 

97,222 

Steel mid railroad cijuipiuent 

14 

140,626 

176.661 

50,466 

62,73» 

Tuhaceo. . 

9 

29,118 

30,822 

31.007 

39,902 

Miscellaneous metal pn duetM 

H) 

24,9% 

22,038 

5,281 

15,228 

('lolhmu (mcludiiiK li-ntluT mid textilis) 

12 

28.193 

10,312 

13,371 

26,-670 

Miscellaneous uidiistmih 

12 

36,952 

36,913 

•13,025 

17,175 

Total 10 groups - 

122 

477,421 

449,832 

136,328 

394,816 

(’lass 1 UK’s 

193 

516,290 

58.152 

-613,946 

776,421 
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ANNUAL NET-PROFITS OF L22 MANUFACTURI.VO AND MEKCHANDISI.NG CON- 
’CKRNS AND OF THFJ 193 CLASS I RAILROADS 
(1919 PROFITS = 100 PER CENT) 


the 122 concerns reported, the number 
showing deficits in each year were as 
follows: 


1919 . G 

.9 

ll'*'!.34 

lUL’l* 18 


The report points out that in Inter¬ 
preting these data it .should be borne in 
mind that they are simply for a group 
of concerns, figures for which #ere 
available, and are not necessarily 
typical of all the concerns which deal 
in the products represented. In a few 
cases where it has been necessary, fiscal 
years not corresponding exactly with 
the calendar years have been used. 

Annual reports for a number of 
prominent companies in the chemical 
and allied industries will be found on 
page 520. 
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Goodrich Earns $3,000,000 

' The annual report of the B. F. Good¬ 
rich Co, for 1922 shows that net sales 
of the company's products amounted to 
$93,649,710.08. From this was de¬ 
ducted manufacturing, selling and gen¬ 
eral administrative expenses of $K(i,- 
631,162.84 and depreciation and interest 
provisions of $4,806,060.16. This leaves 
a net profit (including the mi.scellaneous 
income) of $3,047,769.66. 

U. S. GypHum Doubles 
Earnings 

The United States Gypsum Co. and 
subsidiary companies report for 1922 
show.s total earnings after ex]ienses in¬ 
cident to operation.s, etc., of $4,370,770, 
contrasted with $2,6.39,6.52 in 1921, and 
a surplus after dividends of $2,(WO,493, 
against $910,687 in the (ireciaiing year. 
At the end o1 1922 the total suriilus was 
$5,615,796, against $3,535,3(12 on Deo. 
31, 1921. 


Matliiesoii Alkali Eariiingg 
Show Big GaiiiH in J 922 

The Mathieson Alkali Works, Inc., 
shows its earnings for 1922 to have 
been $1,033,886 after deducting ex- 
pen.ses and other charges. This oon- 
trasta with earnings of $3()(i,l136 in 
1921. The 1922 surplus after divi¬ 
dends was $823,365 as again.sl a deileil 
nf $241,893 in the previous year. The 
Mathieson comiiany's surplus on Dee. 
31, 1922, amounted to $1,949,716, as 
eontrasled with $1,308,432 at the end 
of 1921. 


INntioiial Lcail Reporlg Big 
Earnings 

The net earnings of the National 
Lead Co. for 1922 were $4,927,,548 after 
(fedueting all expenses, including tax 
reserves. In 1921 the company’s earn- 
ing.s were $3,481,512. 

In addition to jiroviding for Ihc regu¬ 
lar dividends on the preferred stock, 
the profits are sufficient to pay $15.69 a 
share on the outstanding common stock, 
which totals $20,655,400. Last y'*ai' the 
earnings available for the common 
stock were equivalent to $8.50 per 
share. 


Corn Products Earns 
$15,453,918 

During the year ended Dec. 31, 1922, 
the Corn Products Refining Co. had a 
total net jneome, according to its recent 
annual report, of $16,4,53,918, as com¬ 
pared with $10,742,374 in 1921. E, T. 
Bedford, the jiresident of the company, 
points out in his letter to the stock¬ 
holders that the company's surplus 
was reduced by $20,000,000 as a result 
of readjustment in the value of operat¬ 
ing plants and certain intangible assets 
such as Rood will and patent rights. 

The ponsolidated balance sheet on 
Dec. 31, 192'2, shows cash holdings of 
|l,6fi3$060, as compared with $1,467,806 
In 1921. 


Better Activity as Prices 
Advance in New York 

I'hcnol, Acetone, Tin Salts and Barium 
Carbonate Feature Chemical 
and Allied Markets 

Advances were ((uile general through¬ 
out the list during the pa.st week and 
the market was fairly active. Manu¬ 
facturers Ilf acetone announced a new 
advance due to the increased produc¬ 
tion costs, I’roducer.s of tin .salts 
raised their prices on account of the 
increase in the metal. One of the out¬ 
standing fentures of the week’.s trading 
was the sharp advance in phenol. 
.Scarcity of .spot supplie.s, together with 
a heavily sold uji condition at the 
works, was directly responsible for the 
sharp increase. Producers of potas¬ 
sium nitrate announced a reduction of 
1 1 |ier Ih., on account of the lack of 
consuming interest. The new level has 
lii'ought some miticeahle trading into 
jirodncing quarters. Dealers in arsenic 
ri'liiirt a quiet market, temporarily at 
least, with quotatioii.s fractionally 
lower for sjHit and shipment material. 
1'lading in barium carbonate has been 
more pronounced, with importers .some- 
uliiif higher on spot. The alkali mar¬ 
ket contimied to improve for export. 

( auslic soda inquiries were more nu¬ 
merous and B*‘veral fair-sized sales 
were reported by the export associa- 
lion. .Soda ash continued along steady 
lines Oxalic acid, bichromate of po¬ 
tash and soda, copper sulphate, per¬ 
manganate of (lotash ami caustic 
poiash were very firm throughout the 
interval, with quotations somewhat 
higher among first hands. 

Prinriiial I'riee Changes 

/Icciiiiic- -Leading producers an- 
noLineed an advance of ]c. per Ih. on 
carloail quantities. Quotations range 
around 22ffl'i22ic. per Ih. The demand 
coni nines along moderate line,. 

.Ir.seaic—Trading has been rather 
quiet iluring the week, with resale 
liealers olTering spot goods at ]6@ir)lc. 
per Ih. (shipments were held at 15ic. 

( onsumers have not shown any desire 
to purchn.se at present high levels. 

Ilnrinw (arhotiate —.This product has 
shown material strength and leading 
importers are asking $75 per ton for 
.s|i()t goods. Goods afloat were held 
around $70 per ton. 

lUi'drhiiig Powder — Produeera' re- 
(lorted sales at $2.20 per 100 lb. f.o.b. 
works for nearby shipments. The mar¬ 
ket is ill a very strong position, with 
most (irodueers well sold up. Resale 
lots were quoted around 2Jc. per lb. 

Cdnstic Sodn —Dealers quoted the 
market firm at $3.45iJil$3.6Q per 100 lb. 
f.a..s. There has been an appreciable 
improvement during the interval, with 
■several large sales reported to South 
America and Japan. Domestic caustic 
on spot was quoted at $3.60 per 100 Jb. 
for carload lots and $3.75 for smaller 
quantities, ex-store. 

Caustic P<ftash —Higher quotations 
were reported for spot material. Im¬ 
porters quoted 88-92 per c4nt at 8(g)8k. 


per lb., with several fair-sized sales at 
this figure. Higher importing costs, 
together with the scarcity of spot 
stocks, were directly the cause of the 
increased activity. 

Phenol — Spot prices have been 
sharply advanced, due to the extreme 
scarcity of .spot material and the 
heavily .sold up market at the works. 
Goods on spot were held around 60c, 
per lb., but actual trading was mostly 
for small lots. The new level repre¬ 
sents an increase of over 15c. per lb. 
during the past 10 days and also es¬ 
tablishes a new high price since Janu¬ 
ary, 1919, 

/ otasoiwtn Nitrate —-Manufacturers 
announced a reduction on all grades. 
I’ure doubled refined granulated is 
quoted at 01c. per Ib., in barrels, the 
powdered at 71c. and the large crystals 
at lie. 

Bichromate —Dealers were 
somewhat firmer in their views on spot 
goods, and quotations were fractionally 
higher. Producers quoted spot material 
around 10c. per lb. f.o.b. 

Polas.tiiim Permani/anate —.Spot of¬ 
ferings were quite scarce, and dealers 
quoted around 19k. per Ib. Consum¬ 
ing demand has shown an appreciable 
increase. 


Prices Advance Materially 
in the St. Louis Market 

Higher Quotation.s on Many Items 
Due to Curtailment of Imports 
by Ruhr Occupation 

St. Lotus, March 8, 1923. 

Iinport.ant and striking advances in 
the drug market since our last letter 
were th^ naming of higher schedules 
on salicyinte.s, bi.smuth and iodide 
preparations. In the industrial chemi¬ 
cal market there were also a number 
of important items that were ma¬ 
terially advanced, this due principally 
to developments in the Ruhr situation. 
Shipments of chemicals from that part 
of Germany have been materially cur¬ 
tailed, and would not be surprising if 
they ceased altogether in the near 
future. The potash salts are the most 
affected by the curtailment, and siiot 
stocks are hardly obtainable, with 
prices the highest for many months. 
Other industrial chemicals and alkalis 
have also been strengthened consid¬ 
erably, resulting in a heavy buying 
movement. Transportation facilities 
are somewhat better, but arc still be¬ 
low normal; however, it is the opinion 
of those directly interested that condi¬ 
tions -will greatly improve in the next 
month or 6 weeks. 

Alkalis 

The alkali market is firmer now than 
at any time in the recent past, 'and 
while there has been no general in¬ 
crease in schedules, business has been 
brisk. Caustic soda has not changed in ■ 
price, though a decided improvement in 
volume of business tcmeacted is re¬ 
ported. Soda aih, in sympathy with 
dRuetie,- is showing ■ Improvement. 
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Schedules have not changed on this 
item, bat prices are firm. BicarbotuUe 
of- soda has stren^hened considerably, 
25c. per 100 lb. having been added to 
the regular schedule recently. Good 
business on this item is reported. Sal 
soda has been rather quiet recently, 
though no price reductions have been 
made. Factors on this item expected 
this condition to improve. 

General and Special Chemicals 

Heavy mhieral acids are going well 
with a firm market. There have been 
no startling developments in the nlric 
acid market, and while there was a 
slight increase, the market is still lack¬ 
ing volume. The demand for oxaltc 
acid has been very light and the mar¬ 
ket weak. Tartaric acid has not been 
moving in heavy volume, but the .season 
is approaching when a greater demand 
should be forthcoming. Aqua aiii- 
moiiia, 20 deg., is moving along quiet 
lines with no change in price. There 
has been no change in w/iite arsniic 
poifdcrrd, and the market is ruling to¬ 
day at l(;@16Je. f.o.b. New York. 
Spot .stocks are very scarce and buying 
is light. .Since the advance on bismuth 
and iodide prejiarationK a very satis¬ 
factory business is being transacted. 
Gll/ceiiiic remains very firm; in fact, 
is a producers’ market. The demand is 
excellent; prices are holding at 18ic. in 
drums both for open market and con¬ 
tract quotations. There is a pro¬ 
nounced scarcity of phnwl, and do¬ 
mestic producers are not in a position 
to take care of the business. The im¬ 
ported article has advanced and con¬ 
siderably higher prices are expected to 
prevail in the next few weeks. The 
spareness of stock.s is holding pcrnuiii- 
gatiiilf of iwtash in a strong position 
and spot goods are hardly obtainable. 
Potash carbonate and caustic are much 
stronger and ruling at higher price.s. 
As a result of the higher market on 
phenol, salicylates have also advanced 
and stocks in the hands of producers 
are limited. Sulphur is moving in good 
volume and numerous sales are being 
reported. Prices are generally firm 
and declines are not expected. The 
zinc market is advancing steadily, and 
speller is quoted today at $7.85 per 100 
lb. St. Louis. Excepting during the 
war period this is the highest price ob¬ 
tained in the spelter market for many 
years. The zinc dust market is also in 
excellent condition and is advancing in 
sympathy with the spelter. Zinc sul¬ 
phate is quoted today at 8J@3Sc. f.o.b. 
St. Louis in carload lots and 4c. f.o.b. 
St. Louis in less than carload lota, with 
a good volume of business transacted. 

Vegetable Oils and Paint Materials 

Turpentine is still very-firm, the price 
torlay being the same as of our previous 
report, the 5-bbl. price being $1.54 per 
gal., single barrels $1.68. Linseed nil 
has taken a 3c. advance and is now 
being quoted at $1.03 per gal. in 6-bb!. 
lots, $1.13 in single barrels, with the 
usual differential for boiled over raw, 
oil. Castor oil has takgn another ad¬ 
vance and is now quoted at 15c. lb. in 
drums. The iparket is entirely ^ the! 


hands of producers, with one of the 
largest factors reporting a shortage of 
supplies. 

Producers in this market report a 
lively business with firm prices and an 
increased demand. Floated barytes is 
quoted at $2B(2)‘328 in carload lota f.o.b. 
shipping point, with a $4 differential 
for single-ton lots. Gilders’ whiting in 
carloads is quoted at $18@$?0. Com- 
increittl whiting is quoted at $17 per 
ton in carloads, with a $3 differential 
lor ton lots applying to both grades. 

Iron and Steel Production 
Reach Record Rates 

Market Gaining Strength IVith Advanc¬ 
ing Prices and Heavy Turnover 

Pittsburgh, March 9, 1923. 

Production of pig iron and steel has 
within the last 2 or 3 weeks exceeded 
the highest rate attained since the 
armistice, in March, 1920, and is in 
line, barring accidents, to break the 
high record of all time, reached in 
.September, 1019. Already the rate in 
both pig iron and steel is above t'le 
greatest production ever attained in a 
full calendar yqar. 

So far as the market itself goes, 
there is appearance of greater and 
greater strength week by week. Dur¬ 
ing January and February the strong 
features were the advances in finished 
steel products, with a very heavy turn¬ 
over in actual tonnage in January. In 
February one of the outstanding 
strong points was the refusal of many 
mills to sell beyond certain dates. In 
the pa.st week two strong points have 
been advances in both pig iron and 
semi-finished steel, with the spread of 
a delivery premium market in some 
finished products. 

Price Premiums Common 

In bars, shapes and plates the basis 
price or regular market remains at 
2.25)0., but there are few sellers at this 
level, and then only for very late de¬ 
livery. Burs are moving in small lots 
for early shipment at premiums of 
from $3 to $5 a ton, while occasionally 
shapes have gone at such premiums. 
Plates present the strongest prompt 
market, a.s some fairly good-sized ton¬ 
nages, chiefly for oil tank work, have 
gone at 2.60c., or $7 a ton premium. 

Wire products are difficult to buy 
at any price, and the market is rela¬ 
tively inactive, with heavy deliveries 
being made on old contracts. Tubular 
goods are also very difficult to buy. 
Consumers and jobbers may he fairly 
well covered, but their active inquiry 
would not so indicate. Orders are fre¬ 
quently .sent to mills without previous 
inquiry, and such orders arc frequently 
scaled down in tonnage or rejected 
entirely. The National Tube Co. has 
withdrawn as a seller of line pipe or 
oil country goods, except that it will 
accept some orders from regular cus¬ 
tomers, subjAct to price rultag at date 
of shipment, and qt least one indepro- 
dent has adppted the'same politr. 


The sheet prices of the Steel Corpo¬ 
ration, a$ recently advanced to 
for blue annealed, 3.50c. for Uack, 
4.60c. for galvanized and 5c. for' auto¬ 
mobile sheets, are practically nominal, 
the company having been sold out for 
.second quarter for some time, while it 
will hardly open order books for third 
quarter before about the midille of 
April. Independents, instead of get¬ 
ting on a uniform basis, as was re¬ 
cently the prospect, are showing a 
wider range of position. Some' have 
not opened order books even for April 
shipment, other.s are quoting for April 
and others for second quarter, vdiile 
prices are not uniform. The more 
common quolation.s an- 2.75c. for blue 
annealed, 3.60c. for black and 4.76c. 
for galvanized. Yesterday the Wheel¬ 
ing Steel Corporation and Superior 
Steel Co. announced advances in their 
prices to 3.85c. for black and Be. for 
galvanized. Automobile .sheets alone 
are uniform in the independent market, 
mills having opened order books last 
week for second quarter at 5.35c. 

Semi-Fihished Steel Irregular 

Expectation lately has been that the 
Steel Corporation would name a $40 
price on semi-finished steel for second 
quarter to the few customers it ha( 
retained and that independents would 
make the same jirice to their regular 
customers. In the past week, however 
the McKinney Steel Co., Clevelan4, hat 
sold, some fair-sized tonnages in sheet 
bar.s and slabs at $45, Youngsto^ 
basis. That figure represents the only 
market now quotable. A prediction is 
that the corporation price will be $40 
and that independents will split the 
difference to regular customers, making 
a price of $42.50. 

Is the End in Sight? 

While all the superficial market in¬ 
dications are of increasing strength 
week by week, it is obvious that the 
market has been stiffening at a dan¬ 
gerous pace and some observers have 
already grown very suspicious of the 
future. Clearly the steel market for 
some time past has not been one that 
could continue indefinitely. It has not 
had in it the elements of self-perpetu¬ 
ation. A given batch of purchases has 
not paved the way for another, but 
rather has produced price advances 
and made the mills more reseifired 
about selling additional tonnages. 
What is occurring is simply a “move¬ 
ment,” and thus the question is simply 
how long it will last. Particular un¬ 
certainty exists on account of some 
mills not having sold far ahead. If- 
mills had all pursued the same polity, 
as they did before the war, the market 
could turn quiet at any moment, and 
production, shipments and consumption 
would proceed at a high rate for tke 
major part of the year, the industry 
running on “momentum.” ‘That Is 
what it did in 1907, through Octolier. 
If. the market should turn quiet in the 
near future some mills might in a 
short time find .themselves in need, of 
orders. , 
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Current Prices in the New York Market 

FOR CHEMICALS, OILS AND ALLIED PRODUCTS 

Although those price.s are for the spot market in New York Cit.v, a .special effort has been made to report the American 
rianufacturer’s quotations whenever available. In many instances these are for material f.o.b. works or on a contract basis 
and these prices are so designated. Quotations on imported and resale stocks are reported when of sufficient importance 
to have a material effect on the market. Prices quoted in these columns apply to large quantities in original packages. 




Art'touf', flruriii 
Acul, urolir, hl)l 

Actitic. 56';,, bill 
(Jlanul. nirbo; 

Horir, orvuliilis bf»l . 
Horin, pntvilor, bl*l. 

(?ilf'C, kfjfn 

Kormip, BV;,... 
Oullip, It'flh 


I.nctio, 44'’;,, tfpli , ItKhf, 

. . . Ih. 

2n;U‘gh .liKht, 1)1)1 Ih 

Muridtir. 20", tunkB, I DO lb 

Nit ric. 56**, ciirbt)VB. .. , lb 

Nifrip, 42", carbovH. lb, 

Oleum, 20“’;. tniikfl . ton 

Oxalip. crynlalH, bbl .... lb 

FhfMpnnnc, 50*, oarboys lb, 

Pyrogallip, rrsublimwl . , lb, 

HulpluiriP, 60", funks .... ton. 

Hiilpluirir, 60", rlriitiis . ton 

Hulphurip, 66", fankH, , ton 

Hulphunr, 66*’ilrnmn ,, ftui 

Tannip. II S I’, bill lb 

Tarinip, tp<‘b . bbl lb. 

Tartaric, iinp rrys , bbl .., 11), 

Tartaric, tiiip . powtl, bbl. 11). 

Tarlanc, (ItiuiPAiir, bl)l .... lb. 

Tunn tie, per lb . lb. 

Aloohoi, butyl. dniriiB. fob 

Tpitp TIhuIi'. lb. 

Aloohol etbyl (OoIokiip 

epirit), bbl . gal. 

Atflohnl, iiiflhvl (iNfc Mctlianol) 
Aiooliol, dcnatiirpt], 168 proof 

No. I . cal. 

Alum, amiTionift. lump. bbl... lb. 

Potuh, biiiip, bbl . lb. 

Pbrnnif), bnnp. potnab, bbl lb 

Aluminum svilphiitf, pom , 
hnirn 1(10 lb 

Iron free buK« lb 

Aqua timmoiiiii, 26", drumn.. lb. 

Ammonia, iinbvlfouh. pvl ,. lb. 

Aiumonimn carbonutc, powd 

pnnk)i, imiiortcd . lb. 

Amnu’iiimn rnTb‘'tintc, powd 

domcAtio, bbl , lb. 

Aaiinoniiim minitc, 

oiiekii lb. 

Amyl acctntp tI'd) .driimN.. mil. 

Amenif, white, powd , bbl. . lb. 

Araonlo, red, powd .kcRA.. .. lb 

Barium oiirhmintc, nhl. ton 

Barium phlnrub'. bbl .... ton 

Itarium dioiidc, dnimn.. lb. 

Barium riitrnic, ciiakH 
Bariuni aulpimtp, l>lil .. . . lit. 

Blano fixe, dry. bbl. lb 

Blanfl flxp, pulp, bl)! .. (on 

BleaphiiiR powder, f.o.b, wka , 

drum* . 10011) 

Reaale drums . 100 lb 

Borax, bbl. lb 

BromiiM', cnccN lb 

('’Hlciiim KccfHlr', biii/N [00 11>. 

6'Hlcium otirliitif, flruiiiN lb. 

Calcium clilonilo, fuNcil.dnima fon 

(irnii druiuH lb. 

Calcitim pbuepbute, int.no, 

bb! . . . lb. 

PamplioPj pftsoR .. Ih. 

C'arbtui biKulpliidt', druiiiH lb. 

Carbon tetTacnlori'b'. ilniiuH lb. 

Chalk, pri-rip—tlomcPtir, 

light, bbl lb. 

T'oincafic, ticuvy. bill.. lb. 

iniportiod, light, libl 11). 

Oilorine, liquid, cvlmtlrrs lb. 

Chloroforni, tech . dnmiK lb. 

Cfihalt oxide, bill . lli. 

Chp^MTaa, tuilk, f II b wkA. ton 

Copper oarbomite, t>t)l, lli 

Copper pyaniilc. druiuB . 1l> 

Copperiiul|>baii\ cn'A ,bb1 . lOOlb, 
Cream of tartar, bbl lli. 

Dextrine, corn, hiura 100 11). 

Epeom iait, dom., tech . 

bbl. 100 lb. 

Bnom mH. imp., tnh., 

baft. ■ • . 100 lb. 

Bpabm ealt, 11.8.P., dom.. 
bbl.1001b. 

K har. U.B.P .druma. *. jb. 

hyt aeatate, eom, 8S%, 

drama . gal. 

Bibyl aeetate, pur« (aectle ' 
•tlMr, 10^1...*,. gnk 
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Formnldebyde, 40';;,l)bJ . lb 

iMillfTH Mirth, f ob nniKe net ton 
i'ulIiTi' I'lirth—imp . powd , net ton 
1 iisi'l oil, ref . drumii. giil 

I’'usi‘l oil, (Tilde, druniH. gal 

tll.iiihiTM Naif. wkH , bags 100 ll> 

' IlaiihiTK Hidt, imp , hags 100 lb 
(Ib'ci rine, c fi, druniA extra . lb 
< Ih <‘<‘rme. (Ivniimitc. druinc lb 
Io<iiiie, resiiblinied ., lli 

Iron oxide, red, KunkH .... ili. 
I.e.nl 

Willie, biiflie ciibonate, dry, 
eiiHlfN . . lb. 

Whitt. in oil, kegs. Ih 

bed, drv. ciiHkN ... . ]h 

Ked. Ill Oi], keg.H lb 

I «’'id acetate, while cr.VR , bill, lb 
I .cud arsi'tmi e, powd . bbl lb 
bitiie-llvdriileil, hbl per ton 

l/i'iie, I/um|i, l)b) . 2801b 

I.itlinrgi‘, eoinin , caskH. lb 

I .jl tiophiiiie, bbl Ih 

MagneNiuni carl> , lech., baga Ih 
Mcihntiol. 95'';.bl.l gHl 

Mclh.-inol.bbl gjil 

\ irk cl wall, dmil)le, bbl. . lb 

Nickel sallK, Kingle. bbl U» 

I’iionphorns, red, ca«eH lb. 

I’ho'sphojus, ;i'el!(;w, eaMcfl . lb 
I'oiicesium bichromate, cuaka lb. 
I’otaHAiiim bromide, gran., 
bid . lb. 

I’utuhNiiim carbonate,80-85';, 

cfdniiied. caaka lb. 

Polnsfiium rhlorate, powd . lb 
I’otaasiiini eviuiide, oruma ]h. 
PoiaMMiiim liydroxide (ouuatie 

pofahli) (IriiniB. .. 100 lb. 

Pntn.‘>wuii( iodide, eoaes .... lb 
I'oini-Murii nitrate, bbl lb 

I'oiiiSHnim ]irrniauganH t e, 

dniins . Ih. 

PoiiiHKiiini pnnviiate, reil, 

•'tinkr lb, 

roinNAiiirii prusaiutc, yellow’, 

caHka lb. 

Saliiiiinionlae, white, gran , 

cuBkH, imported . lb. 

Stiliiirmiotimc. white, gran , 

bill , donieatic .... lb 
rirav. gran., caaka 11) 

SiihodH.blil .1001b 

.^idi cjikc (bulkl ion 

.Sudn a.'‘h, light, 58% flat, 

InigH, confraet 100 lb. 

StKln aali, light, basin, 48'’;, 
l»iigH. eoiUracL, fob. . 
wkn 100 lb. 

.Soda anh, light, 58'”, flat. 

btigti, reniile 100 lb. 

Soda ji(ih, detine, bags, Oon- 

tmet, hartK 48''p, .. 100 lb. 

S(k1ii anb, denao, in bags. 

resale ... 100 lb. 

Soda, enuKtip, 76'';, solid. 

drums, f u a. .. 100 lb. 

Soda, caustic, 76";., aolid, 

druiiiB.etintracf. . 100 lb. 

Soda, cfluatir, hiiaia 60",. 

wkn , contract. 100 ib 

Soda, e.iiiHtic, ground and 

lluk<>, eontruriR lOOIb 

S(k1u. cuuBtie, ground and 
fluke. reBiilp 100 lb 

Stxliimi acetate, works, bags Ih 
Sislniin hirarhoiiate, 1)1)1 100 Ih 

Soiiiiiiri bichromate, coskB Ih 
Sodium liisulphate (niter enke) ton 
Sodium hlsiilplule, powd , 
I’Sp.bhl ... Ib 

Sodium ehloriitp. kegs Ih 

Sodium cbloridi' long ton 

S.xlumi evaiiide, eiinea .. Ih 

Sodium fluoride, hhl lb. 

,*V)dnini hvpoRulphifp, bbl.. lb 

Sodiiini niirifc, niRks.. Ih 

.Sodium peroxide, powd.,casta lb. 
Sodium phoaphate, dibaair, 

bbl. .lb. 

Sodium prusamt#, yel druina lb. 
Sodium ailioate (40°, drunifl) 100 lb. 
Stxlium nilieafe (60°. drutnt) 100lb. 
Sodium aulphidc, fuaed, 6(V 

62'’r drums. . lb. 

Sodium Bulphite, erya., bbl.... lb. 
Strontium nitrate, powd., bbl. Ib. 
Sulphur ehloride, yel drume, lb. - 

Sulphur, crude. ton 

Sulpkurdioxide, liquid, oy],.. Ib. 
Sulphur, flour, fc^l.T... tOO lb. 


$0 15 - 

$0 161 

16 00 - 

17 00 

30 00 ' 

32 00 

3 55 - 

4 05 

2 30 - 

2 40 

1 20 - 

1 40 

1 00 - 

1.25 

18) 

. 19 

17 - 

174 

4 55 - 

4 65 

.12 - 

. 18 

.10 - 

.101 

I2J- 

H4 

lli- 

12 

134- 

.15 

131- 

14 

23 - 

24 

16 80 - 

17 00 

3 63 - 

3,65 

101- 

II 

06!- 

07 

()8‘- 

084 

1 23 - 

1 25 

1 25 - 

1 27 

in - 

104 

II - 

111 

60 - 

75 

35 - 

40 

30 - 

35 

. 10 - 

loi 

.16 - 

23 

■ oy- 

06 

of- 

08 

.45 - 

50 

8 25 - 

8 50 

3,65 - 

3 75 

.061- 

.071 

.21 - 

22 

.60 - 

.85 

.371- 

.38 

.061- 

.06i 

.08 - 

.081 

084- 

.081 

1 20 - 

1 40 

26 00 - 

26 00 

1.60 - 

1.67 

1.20 - 

I 30 

1.75 - 

1 80 

1.171- 

1 20 

1.85 - 

1.90 

3.45 - 

3 70 

3.35 

3 40 

2.50 - 

2 60 

3.80 - 

3 90 

4 00 - 

4 15 

06 - 

(164 

2 00 - 

2 50 

.071- 

08 

6.00 - 

7 00 

041- 

044 

,064- 

07 

12 00 - 

13 00 

20 - 

,23 

.09 - 

10 

.03 - 

031 

081- 

.09 

.28 - 

30 

.03i- 

04 

.19 - 

,194 

.80 - 

1,15 

2.00 - 

2,25 


Siiinhur, roll, bbl.lOOIb. 

Talc -imported, baga ton 

Tale —domestic powd., bugs, ton 
'I'm bichloride, hoi, . lb. 

Tin oxide, hbl .. lb. 

Zincrarhonafe. bugs lb. 

Zinc rliloride, gran, bbl. Jb. 

Zinc cyanide, (Inmifi- , lb. 

Zinc oxide, XX, hbl lb. 

Zinc Bulphate, bbl ] 00 lb. 


Ib. $2.00-12.50 
ton 30 00 - 40 00 
ton 18 00 - 25 00 
lb. .I3i- 14 

lb. .52- .54 

lb. [4- .I4i 
lb. 06- .07 

lb. 37- .38 

lb. ,07i- .08 


Coal-Tar Products 


Alpha-tmphf liol, enidc, bbl.. . |h. 
Alplui'imphthol, rei , bbl. .. lb. 
AlpliH-minhfhylamine, bbl.... jb. 

Amiiiie oil. drums _ jli. 

Aniline suits, bhi .lb. 

Anlbracene, 80*,. druiiiB .. . lb. 
A n 1, h r u r e ii e, 80*., imp., 
drums, duty pinf{... . lb. 

Anlhn\(|ijitione, 25';, paste, 
druina Ib. 

llenraldehydc 1! S P .carboys lb. 
lleiiieiie, pure, water-white, 

tanka and druiuH gut. 

Benrene, 9(K,, tiitiks & (jrunis gal 
I Heiixene, 90";, (Irtmis, resale . gaj. 
I HeiiBidiiK’base, bbl, lb. 

! Hcntidine BulpliHte, hbl jb. 

i Heiisoic acid. I' S 1'.. kegs,... Ih. 
i Uenioateof.soda. V S P.,bi)!. Ih. 
j Beiiiyl chloride, 95-97%, raf, 

I arums lb. 

I Renxyl clilonde. tech , druina lb. 

I Betu-naplithol, subl ,bbl. jb. 

I Beta-naplifhol, tecli , bbi .. lb, 

I Beta-nnplithylamine, tech.. Ib. 
Carbaxol, bbl jb. 

Cresol, V S P.. drums. ,, lb. 
Onho-cre.sol, drums ... lb. 
Creaylic arid, 97",. resale, 
drums .gal 

95-97',, drums, resale. gal. 
niclilrirhetixene,drunis. , lu. 
Diethylanilitie, drums ., . jb. 

Ibinethylaniliiie. drums ... lb. 
DinifrobenBeno, bbl . ., lb. 

1 )mit rociorbenrene, bbl. jb. 

' Dinitronaphtlmlerie, bbi. .. Ih. 
Dimtrophtmol, bbl . , jb. 

nmilrt'toluene. bbl.... jb 

Dipoil. 25"{,.drumH... aal. 

Diphenvlutniiic. bbl... . Th. 

H-uoid, bbl ib. 

Mcta-phenvleiiediamine, bbl. lb. 
Michlers ketone, bbl . . lb. 
Monochlorbeniene, druma ib. 
Monoethvlanilmr.druma . . lb. 

Naphthnlene, erushed, i)bl. lb. 

Naphthalene, flake. l)bl. . . ib. 

Naphthalene, balls, bbl.. .. lb. 
Naphtliionule of soda, bbl ib. 

Niiphthionic acid, crude, bbl. lb. 
Nitrobenzene, drums ... lb. 
Nitro-naphtliiilene, hbl. ... ib. 

Nitro-toluenc, drums. lb. 

N-W acid, hbl . ..lb. 

Orlho-nmidophemil, kegs.. . lb. 
Ortlio-diclilorheneeiie, arums ib. 
()rtho-iiiirti|>ben<)l, bbl. .. . ib. 

Orlho-nilrotoliiene. drums . lb. 
Ortho-toluidine. bbl,... lb, 

Para-umidophenol. base, kegs ib. 


$0 80 - $0.85 


Paranitraniline. bbl, ,... 
Para-nitrotoluene, bbl,., 
Para-plienylencfUamine, bbl. 
Para-toliiidine. hbl .. 


i’henol, U S i’,. drums. ih. 

Picric and. bbl. jb. 

Pyridine, (iom .tlrums. gnl. 

Pyridine, imp . drums. gai, 

Ifesorciiiol. tech . kegs. lb. 

Uesorrinol, pure, kega_ Ib. 

B-shU. bbl. , ., lb. 

8alicvlic acid, tech . bbl. ib. 

Salicylic arid, I'.R.P , bbl.... lb. 
Solvent naphtha, water- 

white, drums. gal. 

Cnide, drums. gai. 

Sulphanilio acid, crude, bbl.... lb. 

Thiocarbanilide, kegs. Ib. 

Toluldine, kegs . ib. 

Toluidine. mixed, iMgi. lb. 

Toluene, tank cars. gal. 

Toluene, drums. nl. 

Xylldines drums. lb. 

Xylflie, pure, drums.. gal. 

Xylene, com., druiM. tal> 

Xylene,pom.,tanks.. gal. 


lb. 

.074- 

.06 

lb. 

.084- 

.09 

lb. 

58 - 

.65 

lb. 

.60 -■ 

.65 

lb. 

.10 - 

.12 

lb. 

.30 - 

.35 

Ih. 

.15 - 

.17 

lb. 

1 15 - 

1,20 

lb. 

2 30 - 

2 35 

lb. 

.17 

.20 

lb. 

.90 

.92 

lb. 

, 10 - 

.12 

Ib. 

13 - 

.15 

Ib. 

1 15 - 

I 20 

Ih. 

1.20 - 

1 25 

U) 

.17 - 

.20 

lb. 

.74 - 

.75 

lb 

.55 - 

.65 

U). 

1 45 - 

1.50 

lb. 

90 - 

.95 

lb. 

35 - 

.38 

lb. 

.50 - 

55 

lb. 

20 - 

.22 


nominal 
2 30 - 2 50 

1 50 - I 55 

2 00 - 2 10 

.60- .65 

.40- .42 

.45 - .47 
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CHEMICAL AND METALLURGICAL ENGlNBUtfONO 


US 


Naval Stores 

RcilB-p.WjL. 

Ro«in K-I‘, bbl.jo- 

Rmin K-N. bW.280 lb. 

Kwc..-wjv.,bbl.. .. 80 b. 

Wood mum. bbl,-.. .2801b. 

Turpentine, spirita of. bbl,. ga 

Woix!,8»eanidist..bbl. .. gSj. 

Wood, deal. dipt . bbl. gnl. 

Pine Ur pilch, bbl JSSiT- 

Tar. kiln burned, bbl . 500 lb. 

Hetortur.bbl... • ..5001b. , 

Roainoil.firalrun. bbl, . . . Bft • 

Roam oil.second nin. bbl.. .. gnl. 

Roein oil. tliinl run.bbl.. gal. 

Pine oil. steam dial gaj. 

Pineoil. pure. deal.dwt... ga . 

Pine tar oil. ref,.. .. gal- 

Piuc tat oil. crude, tanks 

f.ob Jacksonville, Fill ,. gnl. , 
Pine tnr oil, double ref . bbl . gnl. 

I’inctar, ref .Ihin.bbl Kii . 

Pinewootl oreoBote. ref., bbl. gitl. 


$6 15 
6 25 - 

6 55 - 

7 35 - 
6 25 - 
1 53 - 
I 35 - 
I 25 - 


.43 - 

.47 - 

.53 


1^ 40 

6.95 
8 05 


6 00 
2 UO 
I UO 


Vegetable Oils 


Cnatoroil.No 3.bbl . lb 

Castor till. AA.bbl.. |b 

Chiiiiiwood dll. bbl . . lb. 

Owoiiut oil.C'tvloii.bbl.. . lb. 

Coconut oil, Corbin, bbl.. . lb. 

Corn oil. crude, btil lb. 

Cottonseed oil, crude (f.ob. 

mill), tanks, .. |b- 

Riiniitier vellow. bbl.. jb. 

Wirit*'r yellow, bbl. . lb. 

Linsre<l oil. raw. mr lots, bbl. gal 
Haw, iiiiik i-nrs (dorn.) . . gal. 

Tloiled. 5-hlil lofstdnin.) gnl. 

Olive oil, denatured, bbl. gal 

PhUu. Lagos, cask.s. jb 

l*altu kernel, bbl |b. 

Peamif oil, cnidr, liinke (mill) |b. 
Peanut oil, refined, hl)l lb 

Rapeneed oil. refined, bbl... gaj 
RajM'seiHl oil, blown, bbl .. gal. 
Sova bean (Manehiinaii). bbl lb. 
Taiik.f o.b. Pacific const... lb. 

Fish Oils 

Menliadcn, light nresswl.bbl. gaj 
White bleached, l)bl . gaj. 

Rlown.bbl. gnl. 

Whale No I crude, tanks, 

coast lb 


!3i- 
14 - 
, 19 - 
09?- 
09J- 
.12 - 

.10 - 
.12 - 
.13 - 
98 - 
94 - 
1 02 - 
I 10 - 
08i- 
08J- 
I3J- 

16i- 

.85 - 
90 - 
12 - 
.lOH. 


.90 

85 

.46 

.35 

.75 

25 

.52 


j.n; 

>4! 

191 

9; 

10 

.121 


'2 

nl 

99 
95 
t 04 
I 15 
0R> 
09 
HI 
16] 


.91 


$0 68 - 
72 - 
76 - 


.70 

74 

78 

061 


Dye & Tanning Materials 


ton $38 00 
30 00 


I>lvwlivi,bHKH ... 

Fustic, slicks . ton 

Fiistic!, chips. bagR. ib. 

Tsigwood. sticks . ton 

l^igwoiKl. chips, bags. lb. 

Kuniiie. leaves. Sicilv, bags. . ton 
Nuniar. ground, hags. .. . ton 
Sumac, dojiioslie. b.ags. . . ton 
Tapioca Hour, bags. lb 

extracts 

Archil, cone, bid .. lb. 

Chestnut, 25'; tannin, tanks, lb 
I*ivm1ivi. 25'tannin, bbl . lb. 
rustic, crvsl Ills, bbl lb 

ustu:. lajuid, 42"', bbl . lb. 
(lanibiiT.li'i ,25^; tannin,bbl lb. 
HeniHline erys . bbl lb. 

ileiiiloek. 25', tannin, l)hl . lb. 
Hvpernic.solid,ilruins lb. 

llyperiuc, liipiid, 51 bbl.. . lb. 

Logwood, erys., bbl. lb. 

Logworsl, liq., 51hbl... lb. 
Quebracho, solid, 65% tannin, 

bbl . lb. 

Sumac, dom., 51®, bh). .. lb. 

Waxes 

Riivberrv. bbl . lb 

lU-pswax, refines!, dark, hags lb. 

He.-Bwn*, reliiusi, light, bags lb 

Ih-, pure wliite, cases lb. 

C'and. liila, hugs lb. 

Curnaubn.No Lbags, lb. 

No 2, North Country, bags lb. 
No 3. North ('ountrv, bags lb. 
Japan. (‘iiHCfl lb. 

Montan, crude, bags. ■ lb. 

Parulhne. crude, mutch, 105- 

110 m p Ib. 

Crude, scale 124-126 m p-. 

bags . , ib. 

Rpf. 118-120 ni p., bags lb. 
Ref . 125 m p., bags .. . lb. 
Ref, 128-130III p .bags . . lb. 
Ref, 133-1 35 in p.. hags lb. 

Uef. 135-1 37 m p , bags lb 

Stearic acid, sgle pressed, bags lb. 
Double pressed, bags lb. 

Triple pressed, bags lb. 

Fertilizers 

Ammonium sulphate, bulk. 

f.o b. works.100 lb, 

F.a.&. double bags. lOOlb. 

Blood, dried, bulk . unit 

Bone. raw. 3 and 50, liround.. ton 
Fish scrap, dom.. drira. wks.. u&it 
Nitrate of soda. bags...... 100 lb. 

Tankage, .hi^ gradt* l.o.b. 
Chieago. .ton 


$39 00 
35 00 
04 - 05 

28 00 - 30 00 

021- -03) 

65 00 - 
55 00 - 60.00 
35,00 -... 
.031- 05 


$0 17 - $0 Ifi 


02 - 
04 - 
20 - 
.08 - 
.08 - 
. 14 - 
.04 - 
.24 - 
.14 - 
.19 - 
.09 - 

.04j- 

.06i- 


03 

05 

22 

09 

09 

18 

.05 

.26 

.17 

.20 

.10 

.05 

.07 


$0 28 
30 


34 - 
40 - 
27 - 
.40 - 
.231- 
.19 - 
.15 - 
.031- 

.(H - 

024- 
.03 - 
031- 
.04 - 
.041- 
05 - 
131- 
.141- 
.16 


Phosphate rook, f.o.b. mines, 

Florida petole, 68-72%. 

Tennessee, 78-8V)o • . 

Pntaaaium muriate, 80^'(., bags 
I’otORsium sulphate, bags . 


Piira—I'privcr fine 

Fpriver cnarsc 
rprivcr cuuclui ball. 
Pluntation —Firnt latex crepe 
Ribbed sniokcd sheets 
brown crepe, thin, 
clean 

Amber crepe No. I . 


too 

$4.00 - 

$4.50 

ton 

8.00 - 

8 25 

ton 

35 00 - 

36 00 

unit 

1.00 - 


bber 


lb 

$0 33 - 

$0 33j 

n> 

271- 

.28 

lb 

294- 

30 

lb 

34}- 

35 

lb. 

541- 

.35 

lb, 

31 - 

32 

lb. 

31 - 

.32 


Miscellaneous Materials 


Asbestos, cru<ie No. I, 

fnb.Ouebee ah ton $450 00 -$550 00 
AabestoH, shingle, f.ob 
(Quebec 


.AfibestoR, cement, fob, 


bIi Ion 60 00 - 80 00 


Queher 

Biiryies, grd , while, f.o b 

iiuIIh. bbl. net ton 

Barytes, grd , ofT-r<dor. 

f i> b India bulk net loti 

Barytes, fioaicd, fob 

S( Louis, bbl ni'lton 

13 a r V t (• n, erode f o h. 

iiiiiies, hulk net ton 

Casein, bbl , ter,h lb. 

Ciiina rlay < kaolin) crude, 


sh ton 15 00 - 17 00 


f o.l) (Ju 
Washed, f.o b Ga 
I’owii , f o h, Oa. 
C'ruile I fi ii Va 
(iround. f 0 b, Va. 
Imp . lump, bulk 
Imp , powd 

Fehlspiir, No I pottery. 
No 2 pottery 
No I soap 


not ton 
net toll 
net ton 
net toll 
net toil 
net ton 
net ton 
long ton 
long toil 
long ton 


16 0(1 - 20 00 


24 00 - 28 00 


9 25 

12 

9 00 
9 00 
20 00 
12 00 
20 on 
20 00 
50 00 
7 00 
5 50 
7 50 


No I ('.TiiadiHii. f o.b. 
mill long ton 

Graplute, Ceylon, lump, firm 
(iimlitv, bbl jb 

Ceylon, chip, bbl. lb. 

lligli grade amorplums 
crufle ton 

Gum arable, amber, sorts, 
liagH . }h 

Gum trngacaiUh, sorts, bags , .Ib 
No I, bugs lb 

Kiesolguhr. f o b Cal.,,. ton 

Fob NY. • lot» 

Magnesite, oriido, f o h Cal ton 
Pumice stone, mip . casks jb 

Doni . bbl jb 

Dorn,, ground. Idd |j>. 

Shellac, orange fine, bogs lb 

Orange superfine, bags.. ll>. 

A r garnet, hags . lb 

T N ,bags lb 

Silica, glass saiuL f o b lud b>n 

Silica, sand blast, f o b Ind .ton 

Silica, aiiiorphouB, 250-meBh, 
f.o.b Ill 

Silica, bldg. Band, f o.b Pa ton 

Soapsttiiie. coarse, f o b. Vt . 

bags . ton 

Talc, 200 mesh, f.o.b , Vt , 
bags .. 

Talc, 200 mesh, f o.b. Ga., 
bags . , . T 

Talc, 200 mesh. fob. Los 
AngelM, bags. Ion 


9 00 - 
II - 

7 00 - 

8 00 - 
15 00 - 

8 00 - 
13 UO - 
15 00 - 
43 00 - 

6 no - 
5 no - 

7 00 - 


25 00 - 27 Ofl 


06 • 
05 . 


.064 

.05i 


35 00 - 50 00 


15 - 
50 - 

1 75 - 
40 00 - 
50 00 - 
14 00 - 

03 - 
05 - 
06 - 
82 - 
84 - 

79 - 

80 - 

2 00 - 

2 50 

17 00 - 

2 00 - 


16 
60 
1 80 
42 00 
55.00 
15 00 
05 i 
05i 
07 
83 
85 
SO 
Bl 
2 50 
5 00 

17 50 
2 75 


$0 30 
32 
55 

41 

.29 

41 

.24 

.(H 

.04i 

021 

.034 

.031 

04] 

04] 

.051 


$3.25 

3.95 


13.20 
3 85 - 
4.60 
30.00 
5.00- 5.10 
3.60* 2.65 

4.70- 4 10 


35.00 


Refractories 

Bauxite brick, 56';(, AljOs, fob. 

Pittsburgh ” 

Chrome brick, f o b, Eaatcrn nhip- 
piiig points y-,' 

Chrome cement. 40-50'.'! CrjOs • 
40-45% CriOs., sack", f o »). 

Fiisiern shipping points 
Firecliiv brick, b* quality, 9-iii. 
shapeH. f.o.b Ky wkB . 

2iid ‘I'lably, 9-m shapes, f.o fi 

Mttgnesile brick, 9-in. atraigbl 
(fob wkB.) . • • 

9-in arches, wedges and keys. 
Scpnps and split H . . 

Silica brick. 9-in sisca. f.o.b. 
Chicago district 

Silica brick, 9-in biecb, f.o.h. 

Hirmirigham district. 

F,i).b. Mt. Itniaii, Pa . • 

Silicon carbide refract, brick. 9-m. 


Farrotongeten. 7(F80%, 

perib. ofW.lb. 

FerTo-tiranluxn, 3SS0% ot 

IJ. perib. of U. lb. 

Ferrovanadium, 30-40‘];i, 
perib. of V . lb. 


•O.SI- 

•0.90 

6.00^. 


3.75 - 

4.00 


Ores aii4 Semi-finished Prodwets 


Bauxite, doiii. cruBhe<l, 
dried, fob Bhijiping 
pimitB 

Clmutie ore, Calif eotieeii- 
Irates, 50*, mm ("rTt >s 
Cif AtlnmieHenboard 


Coke, filry , 

f o b. uvenn 

Cuke, furtiHC 

V, f.o b ovens 

Fluorspar, 

g'-HVel, f o b. 

mtneH' 

IlllllUIB 

Ilmemte, 52' 

; Titb 

MniigaiieBe 

ore, 50‘, Mn, 


if Atlantic Heaiairt 
Manganese ore, ehemical 
(.Mnt It' 

Mnlvlxlotme, 85 *', 
perib Mi).S,. N. Y 
Mnniirite. per unit of Thdi, 
rif.Atl Hcupurt 
Pyrile.s. Span, fim*, rif 
At! seaport 

Pyrites, Spun , furnace flite, 
e i f All 8H«u>rt,.. 
Pvriieb. diiin. nnefi, fob. 

mines, Gs 
Rutile, 95' . TU»2 
'I'ungBten, seheehte, 6fFr 
Vi’Oji mid over, per unit 
Wds 

Tungsten, wolframite, BO*!! 
WOj and over, iHT unit 
VVOi, 

Cranium ore (carnolite) p<‘r 
ib of (’,hOb .... 
Uranium oxide, 96''! per lb 
I’sdti 

Vanadium pentnxide. 9'l<';, 
VkiukIiujii ore, tier lb VVlj . 
Zircon, waabed, iron free, 
f.ob Pablo,Fla . 


Non-Ferrous Materials 

Cents per Lb 

Copper. elect roly tic . 16.7 

Aluminuni, 98 to 99'}f . , .. 24.00 

Antimoiiv, wholesale, Chinese and 
.bipaiiese . • - 

Nickel, virgin metiU .... 

Nickel, ingot and shoi . 

htonel inetaLshol and blocks. 

Monel metal, ingofji . 

Moiii'l met 111, sheet ham . 

I'in, 5-toii lots, Straits . 

I/eiifl, New York.spot... 

Lead,!! Ml laniis.Bnot . 

Zme.Bpol, New York . 

Zinc, spot. F, Ht. Louis . 


ton 

$6.50 - 

$8.75 

ton 

22 00 - 

23.00 

ton 

18 50 - 

19.00 

ton 

8 25 - 

8.30 

ton 

7 00 - 

7.25 

ton 

21,50 


lb. 

.oil- 

.01) 

unit 

.33 


ton 

75.00 - 

80.00 

Ih 

.65 - 

.70 

lb 

-.06 - 

.08 

unit 

11)- 

.12 

unit 

.11)- 

.12 

unit 

.12 


lb. 

.12 -. 


unit 

8.50 - 

8.75 

unit 

8.00 - 

8.25 

Ib 

3.50 - 

3.75 

Ib 

2.25 - 

2.50 

lb 

12 00 - 

14.00 

lb. 

1 00 -. 


lb 

.04)- 

.13 


7.65-7.75 

25.00-27.1)0 

29.00 

32.00 

38.00 

45.00 

46.75-47.25 

8.25 

8.30-6.40 

7.80-7.90 

7.50-7.75 


OTHER METALS 


6 50 - 9 .00 

7 00 - 9.00 


16.00 - 20.00 


ion 

ton 


1.000 


ton 

ton 

ton 

1,000 

1.000 

1.000 

1,000 


Silver (oomiiicrcial) 
('adniium 

Bismuth (5001b lots). 
Cobalt 


I’latinum . 
Iridium 
Pulludiuni 
Mercury 


os. 

$0.67 

ib. 

1.15 

. lb. 

2.55. 

Ih. 

2.65(0)2.85 

. lb. 

1.00(d) 1.05 

ox 

110.00 

ox. 

260 0OCdk275.00 

ux. 

79.00 

7 5 lb. 

69 000970.00 


finished metal 


$45-50 

50-52 

23-27 


65-68 

80-85 

85 


48-50 

42-44 

1 , 100.00 


Ferro-Alloys 


*200.00 -»225.00 


; 11 ‘- 


Formtitanium, 15-18^ 

f,ob, Niagara LuIIb. 

iyj_ Y.tun 

Ferruchrotnium, per lb. of 

Cr.(h8‘7£,C .to. 

4 - 6 %c. ... . • to. 

Ferromanganese, 78-8^c 

Mn, Atlantic seabd. . 

dutypaid. ... F too ^ 

toiegrleuien, l9.2l%Mn^Br.ton 35.00 - 37.00 
JVrromoIybdenuro, 50*60% 1 oo - 2 15 

Mo,perib Mo ..- to. .• H 

F-f-Otoon, 10-15%.Ji.lg: MiOO 


PRODUCTS 

Warehouse Price 
CoiiU per Lb. 

. 20.75 

. . 30.75 

. 20.50 

19.50 
17.00 

. 21.10 

22.00 

24.25 
29.00 

25.25 

23.50 




uo.oo 


CopixTsheetB,hotrolled . 

Cupper bufloins . 

(’upper r(id« . 

Iligh brass wire . 

il igli hrasB rigis. 

I,ow briiBfl wire .. 

Low braafl rods . 

Brrtted briiKB tubing. 

Hraxed hrunBi' tubing. 

Heamh-SB copper tuhmg . 

SennilesR high brass tubing. 

OLD METALS—The following are the dealers* 
purehaRing prices in cents per pound; 

()r,pper. heavy and crucible. 11 ’ 11'50 

Copper.-Iienvy and wire . D 

Cupiwr, light and bottoms . 

Ix-itl. heavy . \ 

Hrmw, heavy . ‘ I?® . 

IW, ll«bt .... . 6M 

No I yellow hraM turnlngi. • • ’0™ 6. >U 

Structural Material 

The (ollowint haae iwice* per 100 Ih. •« !« 
rtruotural ahapea 3 in. by 1 In. and lalMr, 

1 in. and heavier, Irom jobbera’ warehouaea to «>•. 
olti«,nanaed: 

Struetural shape!. 

Soft steel bars.. i-!! 

:§ 

PtiMi.) to no.lblek. 3.29 


Chicago 

*5.04 

5.04 

5.19 

8.t4 
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Construction and 
Operation 

Alabama 

Hiif.T 'rin- Ceiitrfil irmi A ('d.'tl t'n iii- 
Jtwardi-d !i contriK’t In llic liiKall'. 

Iron W'oikf*, iJiriiilUKlt’ini, for thr iiniiDii 
of a tu'W 1-Kt'uy pliint foi Iho niaimf.i'<ui 
of rjiNl jfoii Hliil pipi'. ’rii<- (‘Hllinahi! 

rost 1 h rti>i>rtu«l In cXioKS of JKd.Oil'i 

Mikmimiham TIio Alabuniti Hldt' .V ’I'al 
U>w I'o , ItlOX mil Avt'., Norlli, litv.M plnn.s in 
pioKroHs foi till' robuildlnK' of it:? Inllow ami 
K'l'fHHf wiirk.s recently dost ruycd hy lit" 
with loss of about $1K,(IU(I. Addlt lonal 
equIpmMit will be IrtHtiilled ('liath's Hai- 
ber hciids the coiiijmny. 

SiiKKrim-n- 'J’hc Abitcii Le.id l*i odii< Is 
(’ll., reccjiUy oiKtinizeil, has plan^ tiadei 
waj for tlie constiau’lion of a new phml 
for the rntuiuriu.dure, <if lend li.illeiy )d;ife.s 
nn<l other had .sjiecdnltle.s. 

^ lUnMlNottAM--The Sanit!ii\ Cli.-nm.tl 
(’o,, retcnliy oi'KMtd/.eil, hits plana ttnd<t 
('ohslflei lit ion for the Innnedlate eslahledi- 
nient oI a loinl idaiiL fot the tnaiuilai ttii-' 
of a line of elu'tnleal Hjxadu Itie.s ]■' 'r JPII 
hend.s tlie eonipnny, 

KaKT lIlltMINUltAM' -KollowltlK the lOlll- 
pletJon of the llrst unit of IIh new pipe 
tnanufai tiuln^r tdant. tlie MeWaneCaHt lion 
l.’Jpe (’(). JdrniinKlumi, ia iierfeiliiiK plans 
for the eytiHti urtioti of aiiolher unit. It Is 
j)urpo.'«*(1 to InereaHe the .size of Ihe jneH- 
ent foundry, H'HxHlU ft, to a leiiKlli of i, lo 
ft. The Initial plant will have a laled dally 
output of H.tliM) ft of cast-iron pliic. jfiviiif; 
••mployinenl to about Ifdi men .1 K 
Me Wane Is pro.sldent. and James D Sample, 
vice-president 

California 

San V'KANi'isi'o -Till' National UmiI (, 
4Hr> ('allfornhi St,, has awarded a rontjMel 
to l)yer Urothers, IJohlen West lion U'orks. 
Kansa.s St , foi the ereidlon of a new 1 
story plant ttl 17th Avo. and lOaat l>)th St , 
Onkland, to eosi about ^dl7,(0iii 

San 1''han<'1h<is The Jew«dl Steel & Mttl- 
leublo ('o . HITS I’otrero Ave., lias awiLrded 
H contract to Itarretl Air Hllp, iUX Harrison 
St., for the ertM'tion of a l-storv addition 
to Us nlant to coSt about 3.000, exclu.slve 
of ctiuiptneiit 

Connecticut 

SoPTil (’ovKNTitv The Wllliniantlo l’tip<T 
Co. la inakinn ready for operations at tlie 
plant formerly occupied by the South 
Coventry I’apor t'o.. recently acquired, atid 
a number of iilterations and hnprovemi'uts 
will be carried out It Is expected to eom- 
menoe pioductoti before the cioae of th-' 
tuontli. 

Florida 

Town ('onndl la <'UI 1 -,U«J- 
luK the Itiat/illiitloii of r llltraliun t»liint and 
Kystem at the municlpul walerwoik.'', coni- 
prlsinK the former plant of the St'hnnj? 
Liglil & Water (\)., lately acquired for 
nuttueipal property. Joseph Itawthorne l.s 
supi'ilnlendeiu 

Georgia 

Atlanta - The Atlanta Ola.ss Mfn. <’o 
hfts acquired a local site und plans for Uie 
erection of a new plant for the inamifacttire 
of Klaas btdllcs ami other containers. 

Wrkns-- The Mi'Nalr-younp OH Co has 
tentative plan.s umler conshlerHUoii for the 
rt'bulldltiK (if Its loenl oil plant, partly de-' 
Btroyed by fli*', Feb. with loss approxi- 
matliiK J5h,tit'll, Including c(|iil|)nienl 

7HTON~The plfMU of the Tift Silica 
Rrlck Co has heeT:i Acquli ial b> W. W, I'Ace, 
Jr., together w'llh a large tiaet of ittfloln- 
Ing pro{MMt>. ’Phe new owiut will take 
posses.slon Immedlalely. and plans for gen- 
crnl Improvements for Incieased produe- 
tlon. The plant will apecinlize in the manu¬ 
facture of white silica brlck.s 
Fort Vallbt—T he Rmergcncy Products 
Co., recently org*niied. Is plahnlne for the 
establUhtnent uf a local plant for the manu> 


f.irluie of insect powders and kindretl 
I lieniK a I KpeeiultlcH Edwaitl Chambio’s 
le'.-eN IIh eompati.y. 

Indiana 

CnP-At;o-lM.)llowlnp a cori.summa- 
iiej! uf the proposed merger of the Youngs- 
iu\M) Sheet At Tube Co, Youtigstown. O, 
.Hill tlie Sliel At Tiib(“ Co. of America. Chl- 
lagii. 111. under the dtteetioii of tltc flr.st- 
iiup il OI giinlz.-itioii, plans are being per- 
f'ltiil foi extensions tind ItiiprovemciUs in 
tie .'<t-cl A Tube I'o plard.s iit East Cliicapo 
,iiid Imli-ina (larboi A riumbnr of new 
nulls will be Iniill The project Is e.'itimali'd 
lu > ost In exie.ss of $5,00n,(i00, with mttcltin- 

I MOANAi’oLis—The Chamllef & Taylor 
''u , Soiillj Addison St, is planning for Iho 
liiiitilding of ll.s 1-stoiy foundry, 17r)x3i)tl 
It , deslioycd bv lire. Fell IM, with loss <“sti- 
iiKiti'd lit .fSTi.iniO. including eijuipinent Tlie 
new sti'ueture will be approximat(dN' the 
e.tme size The comji.iny manufactures 
ste;ini engitu' hollers and klndn'd piodlleta. 
William M 'I'atloi is pi'e.sidynt 

Iowa 

.Ma.min CiT^---Tho Cerro (lordo Hriek & 
';r,i\el I’o. is con.Hldering plaii.s for the con- 
.si I in I on of a new brlck-mamifaclurliig 
pi.ml, estitnnted to cost approximately $40,- 
O'la (’ 1 Snyder is secretary 

Kansas 

Wii'uiTA—'I'I m* Western Class Co., .^»31 
.\oflh M.'iiket St., lias taken bids on a gen- 
iTtil contract and will soon make award for 
ttic election of }i new l!-8lory and ba.sotnont 
t'Uildlng. 75x1311 ft , e.stltnJilcd to co.st about 
.535,11(11) I'klward Forsblisim, Sedgwick 
i !ldg . :ii chit<‘ct 

Louisiana 

Nkw ImciiiA--The local Ctitiniber of Corn- 
men e l.H considi'i'ing plans for the esttib- 
li.sbment of a sugar refinery In or near the 
city The I’arish l'’;irrn llurenu, headc'd by 
A A 7’beiiol and J..outa J'esson, Is also in¬ 
let ested In the proj(*et. It is purposed to 
selet t an engin«.‘er to prepare plans In the 
m tir fului e, 

Maryland 

Haltimouk)—T’ lans are bfdng eompleted 
lot the (M-eetlon of a l-story foundry at the 
plant t)f th(' Bartlett-Thiyward Scott 

.md MclU tiry St.s., maniifnelurer of ma- 
< hint' rafitlngs, etc. Parker. Thomas & Rice, 

I nlon Trust Hldg,. are architects. 

JlAUKnRTowN--The Eleatano Mining Co,, 

3 llamlltun Row, la planning for the In- 
slalliitloii of ameltlnK equipment at Its now 
tin ore plant now being (‘alabliahod. The 
lompHiiy was recently Incorporated. 

Massachusetts 

Si'RiNUFiKLJi—The Springfield (las Higlit 
Co. will lujike exli'iislons und Improvementa 
III the purifier building at Its local artificial 
gas plant to cost $523,000. I’latis have boon 
comph'tMd 

Huston— -The Penn Metal Co, 65 Frank¬ 
lin St., has purchased the local plant and 
biisim s.s of the Midvale-Cambria St»H!l Co., 
Pluladolpbla, Pa , covering primarily the 
steel rod and bar branch of production, The 
tiew owner wdll continue tne operation of 
the mill pending the completion of a new* 
steel rod mill at its own plant, now In 
course of election, and later will remove the 
Midvale works to tht.s location, Expansion 
in production is planned. 

Michigan 

ilAKiNE ClTT—Sidney C. McLouth la 
planning for the Immediate rebuilding of 
Ms f<nindry, partially destroyed bv fire. Fob. 
21. uilh loss estimated at $25,000. includ¬ 
ing e<iuiprnent. The plant Is deVoted pri- 
nwrily to the production of steel cofltlnfB. 

Wtanpottr—T he MlcWgan Alkali Co., 
operntrd by the J. S. Ford Co., has teota- 
tfve plane under conilderation for the erec¬ 
tion of a new 2-BtoiT plant on Biddle 8t. 


Holland— -F. B. Parish has acqulr^ the 
local foundry of the Holland Engine Co,, 
and will operate the plant as an Individual 
enterprise for the production of Iron and 
steel castings. Extensions and improve¬ 
ments an‘ planned to Include tho Installa¬ 
tion of iuldltional equipment, 

■ Missouri 

St. Chaiu-ws—T he Crucible Oil & Refin¬ 
ing I'o,, .St. .lo.seph. Mo., has preliminary 
plans In progres.s for the construction of a 
local refining plant, to Include a byproducts 
(lepartmerir for tin* production of mlscel- 
laneou.s oil.s Tho company also operates a 
work.s at Wichita, Kan. 

St Louik— Tentative plans are being pre¬ 
pared for the eoii.structinn of a new 1-story 
foundry at tlie plant of tho Green Car 
Wheel Mfg Co,, 3000 North Hroadway. 
Klip.stein & Uuthran, Chemical Hldg., are 
architects 

St I.oria—The FrictlonlesK Metul Co. 
has li'iifted pmpcity at ('ass Ave. and (.'ol- 
hns St., comiii'i.slng a S-.story building, for 
the (‘stabh.^hnicnt of h m-w plant for tho 
manufiicture of babbitt metal I’lie In-, 
^^allaliun of machinery will be commenced 
at an earl>' date 'I'lic cj'inipany in now 
operating a plant at Richmond, Va., as 'W'ell 
a.s a Canadian brancii at Montreal, Quo., 
and it i.s purposed to remove both of these 
plants to lilt* iU‘W location at a later dale. 

C W Houtnc is pre.sidcnt. 

Montana 

(InKAT Falls —'I’he Surihur.si Refining Co., 
rciintly oiganiz<“d with a capital of $3(10,- 
000 as a .sub.sidiary of the .Sunburst Oil & 
Oils Co, IS iicrfcctlng pbin.s for the con- 
.slriiction of a new oll-rcftning jilant on local 
.sltr, with initial eiipacity of about I.UOU bbl 
per day. it i.s estimated to co'fl cluse to 
$150,000 with machinery H. ('. Stevenson 
i.s pre.'fldenl uf Oic parent oi'ganization and 
hcad.s (he new company. W. M. I’arker is 
construction engineer in charge. 

Fa.st Hkllna— q'h(‘ American Siiii*lting & 
lleftmng (’o. 120 Hroadwav, New York, ha.s 
plans in picparatiori for the constiuetlon of 
an addition to Its local smelting plant, 
e.stlmated to cost approximaloly $200,000, 
including equipment. The exten.slon will 
be used to handh* the increased output from » 
the Hereule.'t and 'Pamaraek mine.s in the 
I’d'ur d'Alene district. 

New Jersey ^ 

fi'iiKNTON—Th(* Ticnlon I’otteries Go., 
nuLiuifactuier of sanitary ware, will irnme- 
dialoly commence I'onsliuctlon nf a -l-.story. 
addition to it.s ICquitablc rottery at Faior 
and Hancock Sts A l-story kiln building 
will also be constructed The new struc- 
ture.s w’lll cost about $XO.OOO. S. W Mather 
Ac Sons, (iroimwood and Canal Sts., have the 
general building contract. 

Newakk 'I'hc Electrified ‘Water Co. has 
leased the l-,story building at 232 Halsey 
SI. for thd establishment of a new plant 
for the production of water-purifying ma¬ 
terials and water-purification systems. The 
company is oixiratlng a number of plants . 
In dlflerent parts of the country, and pur* 
post's to (‘stabll.sh a new works at Los 
Angtdes, Cal. Alfred H. Brundago is presi¬ 
dent. 

Newark —The Celluloid ('o, 290 Ferry 
St., has filed plans for the erection of a 
l-.story addition to its plant at 66-67* West- 
eott St., e.stimated to cost approximately 
$^4.0 00. 

BI.OOMINODAIJ5—Th(‘ Seamless Rubber 
Co., recently organized, has commenced the 
In.stallatlon of machinery In a local building 
for the establishment of a new plant for the 
manufacture of hard rubber goods. It Is 
purposed to Inaugurate production at an 
early date. 

Jbkshy City—T ho Ault ft Wiborg Co,, 
12th Si., manufacturer of printing Inksi etc., 
has fill'd plan.s for alterations and exten¬ 
sions In Its local plant, to cost about $9,000. 

Trenton —George L. Atkins, Langhorn<5. 
l*a.. haji acquired the local foundry of the 
Reeves Foundry Co.. "Waid Ave.. at a 
Hherlff'a sale for a consideration of $72,717. 
The plant has been closed for a tminber of 
monih.s past. The new owner is said to be 
arranging for the organizatiun of a com-, 
pany to operate the foundry for the pro¬ 
duction of Iron and steel castings. 

New York 

Buffalo—T he City Council Is arr-apglng , 
a bond issue of $2,800,000, of which amount 
$1,700,000 will bo used for the installation 
of th^ proposed now filtration plant at' the 
municipal wsiterworks. . 

■ Naw York—^T he Harlem Sugar Co., 2445 
8th Ave., hM completed plaaa foe the con¬ 
struction of a new 2-Btbry buUdliVr 75x100' 
ft;, on- the Southeni Blva., nbar St. Ann'J 
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Avp ftstJmHtod to 
ChBrlen Clark, 441 


cost about 175,0011. 
East Treraont Ave,, is 


architect. . „ a , 

BOSTALO—The Federal Concrete rroducLs 
Co has made application to the City Coun- 
11 for pernilHSlon to build a now plant at 
K-nsInsTton and Wyomlnit Aves., for the 
manufacture of cement and concrete prod- 
iiius to consist of a main 1- and --stoi .\ 
Ui'idini;, 50x110 ft., and adjoining stna- 
'Mxi;; ft., estimated to cost approxi- 
nialel.v 130,(100, with equipment. Walter F., 
.U.nes'Is pi'csldellt. 


North Carolina 


liFlMONT—Tile Contiiiehtiil lirlck & Tile 
r„ Chapel Hill N. has commenced the 
election of a new plant at Helmont for the 
manufacture of brick and tile prodlleta. 
Inili'i) proriuftiou Will b»‘ (l<-vot(*a to bi n k 
wilh output of itboul ppr ii;i> ) 

(1 Culluk IS prt’siilfiil. 


Ohio 

]si-iin\- Till' AiiPM-liJin VitillbMl IMixi- 
uiis Vo Is sjild to be planning for the '•ai l> 
i.-lnulHitin uf the purtion uf its plant (li¬ 
st itivetl by lire. March with h.s.s estl- 
iii.ited at‘about $101),000. IneludiiiK ''(luip- 

iiiffit. 

Oklahoma 

S\lM i.l-A The Star (hiMilllie (’o. ba^ 
t.iinmrnieil (he tonsil ueHon of a new kui-"*'- 
tirif ah.snii'tion plnnl in tin- lb>KKV faiin 
.sretien. tti he e(juipp(*d fur an in'tlal output 
n( j.'iiV Kal per (lay 


Pennsvlvania 


1 iHK Havun— The Hurbiwon-WalUer Tb- 
f,,l;,nri..s i’n. Farmers’ Hank Hbljf . I'llts- 
hinub is .valtl to liave preliminary iiians 
ini.lei (otishieiiillon for Die eonstruelion of 
I new llrehrlek and rtTractory ninmifaeliir- 
niK plant in the vicinity of Lock Iliiven 
SiiAHoN —Tiie Sharon Hii(‘k & Clay Lo . 
i.ftnth organized by H. 1> Heeghu New 
il.ihlee, I’a . anil associates, has taken over 
till' hx.il plant ancl business of the Sharon 
I’loduels ('o., seeiired fm a loiisItleT-a- 
nm of about $100,000. The new company 
I I ills foi inirnedlnte operations and will 
in.ikt Improvements anil t'xtenslons to (h - 
\eloi> an output of about !ird).00n bricks a 
ueek 


IMiii.AiiKLiuiTA —The Philadelphia .Sal(l 
I'll, li-lawaie and Oregon Aves, maiiufai 
tiller of eliendcal products, lias Hied jilans 
I'oi Die eteetioii of a new l-story plant ad- 
• litiori, e.sthnal«‘d to cost .<110 000 

I’.oWMANRTOWN —The Alumimiui Pigment 
y- I•nniue^.s (%i. Powmanstown. reeently or- 
a.iMized. Will locate its propo.setl new plant 
at lliis |»laet- instead of at 1 iidiighton, I’a, 
.1 picMouslv iiunnuneeti A geiu'ral con- 
li.ut for the building has been awarded to 
'u.arl's l''en.sterrnHeher. T/ehighlon, and a 
I aD4>n of the initial •‘(lulprnenl in.slHlUtion 
will Ik* handled bv the Fuller Lehigh < o 
I’idlerton. Pa The plant will be devoted 
to the manufacture of alum'num pigments 


N'rwca.sti.H —The Grass«dli I’ower Po lias 
t' ntati\ e plan.s under eimHideratlon for the 
I'lmilding of its press mill, recently d*“- 
siioM-d bv fire, 'riie (‘stimated loss has not 
hi i'ii iiimounet'd IIend(iuarters of tin- coin- 
panv are in thi‘ Guardian Hldg., Pleveland, 
< >hu> 

TenncHsee 


K.Mi.xvir.LE- The rherokee lirlek (’n, hn« 
puu based a tract of more than 20 acres of 
bind In the Chestnut ilidge section, and 
pbins for the early erection of a rn'w brlck- 
inanufactunng plant, with initial daily out¬ 
put of about 40,000 brlck.s. The company 
was organized recently with Roy Newman 
as pioshlent, and .T. C. Wright, secretary 
anil tiK'ijsurer. 

EutviN -The SouDiern Pottories Co., re¬ 
cently t«k<-n over by new intcre.sls, has ten¬ 
tative jilans under consideraDon for the 
eon.sit notion of a new unit, comprising 
about seven kilns, with various production 
deiKirtments. Dther Improvements will be 
niHde nt the pottery for incrwised output, 
t'liarh's W. Foreman heads the company. 
G F Hrandt is in charge of factory pro¬ 
duction, 

Texas 


Pai.i.ab —The Standard Spring & Axl<* 
Go, 2614 Main St, will Install a heat-treat¬ 
ing department at its new plant at 2816 
iMain St., on which work has been com¬ 
menced. L. K. Weaver Is president and 
treasurer. 

Antonio—T he Kahn Oil Co. is plan¬ 
ning for the installation of a new laboratory 
fit its plant. C H. Nunn Is chemist, in 
charge. 


Industrial 

Developments 

Pkkamip—T he Prescenl China (’o., Alli- 
iiiue O, Is mlviineing prodiicPun at its 
(lottery and ha.s commenoHi operation.s at 
Die new 7-kiln plant, recently e<>mplcted. 
'rile pottery will run full foi nn Indefinilc 
(leriod, 

Tlic Auburn Shale Prick Co. Auburn. Pa . 

IS arranging for early curtailment at Its 
plant for nec es.sary machineiv repalia and 
(iliint lrii|tro\'4*rnents 'I'be ()lanl will be 
eIo.s< d for a few weeks and will then rcHumo 
on a full '';ipacit\' schedilh- 

Tbe Andalu.sia Prick Co. Pivcr Falls, 
Ala , i.s operating at full caipacity and plans 
are utidt'i' consiiloiatinn fi'i lmi»ro\ements 
to (ii ovule for gre,jl(*r outiuit Thi‘ companv 
was iecfntl> ipaiulrcd b^• new interests. 
Iiciidi-d b,\ C 1. Hen.son 

Tlie K, H, Sebrlng Cliina Fo.. Sein ing, O . 

IS tunning at full capaeiu with full work¬ 
ing foicr, and will eontitiue on Dil.s ba.*-iM 
fnr an In.leflnite time Tlie «-ompany has 
plans undiu coii.slderiilioii for the conslrm- 
lion of two additional klln.s at Die pottery. 

The Tlazhlon Prick Co. Hazleton. Pa. 

1*4 making a mitnbe?' of ini|ii o\ement.** at It.'^ 

1)1.iiU, including n|ians lo macliinei \. and 
plans to I'e.sume ((loduction early In the 
spi lug, giving cToiilovnu nt lo a full uoiking 
fill ec 

'I'hf Gralztown PrieU Woik.s, West New- 
loii, Pu re(4'nD,\ .aciiuired by lu'W intorcslM, 
lias I'l'sutned (iroduction aflei ;i shutdown 
foi- about 21 months It i.s expect(‘d to 
maintain (a|iioily operations fot a num- 
ht'r of inotltlis to come Kugeiie Sefvl heads 
the new i ompany 

l..•nox. liic. 'fieiilon. N .1 . manufacturer 
(if line chlnawitre, luus tidded a numhei ot 
(■mi)lo\ees lo Its working fon*‘, ineluding 
fi.imct operatives rcceiillv on .strike who 
liave leiurnod on an o()en slmi) lias s. as 
l.tlilv ( slahll.shed bv the company. ()p«‘rH- 
lioiis ai(‘ close lo normal and will be malii" 
taiiu'd on Dil.s basi.s 

Hi anjut Tin* Travclei Lubber Co , Petb- 
Ichem. Pa., I.s operating at full eapaeity 
wiDi norma! woiking foi (e Ineoiidng 
oider.s aia* In excess of Die jilant outjiut and 
It is currently (stlniated Dial Ihe company 
i.s riow iiboiu Brt.lhb) tires beliind In d('- 
1 voiles Prcllndnarj jilaiis an- imdei con- 
sldeintion for onlargenietits m Die plant 
in (onnectlon wltli pro()Osed iilan.s for 
maxinium .spring pnxIucHun, the Goodyear 
Tire K- Kubber Co., Akron, O. lias Increased 
irmnerilate outrmt from 2S,m)<) to HU.lHiO a 
(inv Th*' mill is now giving emiiloyrnent to 
elo’se to It.ltoo workeis Mamifaeture will 
1)0 furtlicr advaned as soon ns addilionol 
oinplovo(‘s aie available 

The P F Goodiicli t'o Akron. (>, lias 
hioiea.sod iirod\ictiun in Ihe tire doparl- 
menls at its mills from IH.auu to 20.ilfMi 
tiles per day A full working (piota \a be¬ 
ing employed, 

CKMMNi'---Tho t'oplay Cement Co., Co- 
()la\ Pu . ha.s H'.sumed (irodueDon at ll.s 
.MIN "P” following a shutdown for several 
weeks jia.st, ow'ing to nooo.ssary ^'♦■jtfl^r« and 
altemtions In rnaoblnei.v. It Is expecto-d to 
dovelop capacity at an ejirly dat(, with full 
working force 

Tlie .Signal .Mountain Portliind Cement 
Fo. Fbattaiumga, Tenn . Is (lu.shiiig eon- 
strnotion on its new local mill, ami expects 
to (innmencc production latu in April or 
eurlv in .Ma>' giving e.iTtjdo>incnt to a large 
woi-king forte The plant rejiresetitK an In¬ 
vestment of close to $2,000,001). 

Aceording to statialles compiled by the 
Portlanil Cenu'nt AHSociatlon, mtllK througli; 
out Dm country are running better than 65 
per c ent (“apacity, gross, an increase of 80 
[ler c<*nt as compared with this name tlnu- 
a year ago. 

JuoN AND Stkkl—T he Reploglo Steel Co., 
New Volk, is making repair's at Ha large 
bls.st furnace at (.latasauqua, Pa., including 
relining, with day and night working forces. 
The stack i.s exported to be ready for re¬ 
sumption within a few week.s. 

The Wheeling Steel Corp., Wheeling, 
W Va., ha-s blown in Its Top Mill blast 
funisee, following a suspenRlon since last 
August. The stack will glvm employment 
to about 100 men, All pfont units of the 
company are now on the active Hat, operat¬ 
ing at close to 75 per cent of normal. 

The wages of puddlers and rollers In the 
Yoiingfitown, 0.. district havo been ad- 
VHiiced 2.1 per cent and 2.6 per cent, respec¬ 
tively. 

The Ulster Iron Works, Dover. N. J.. are 
maUng ready to resume production at their 
puddllitf mills on West Clinton St Plans 
are under way for extensions in the plant, 
to* include the installation of two more fur¬ 


naces and the erecllun of a mill to cost ap¬ 
proximately $100,000. The working force 
is being increased in the different depart¬ 
ments, 

A total of .50 out of 51 steel mills are 
now in o|M'rHtion In the Niles, O., district 
the single mill belm; Di:tt of tin' Mahoning 
Valley St( el Fo. a shutdown of the unit 
bcl»ig nee«'HHary on aiHount of a breakdown. , 

It is exi)eeted to be on Du* active list within 
a few' wei'ks 

Mi8('Kni.AN loot's—Tile Scott I’ll per C'«.. 
i’hilmlcljvhiu. Lu , is imiintiilning capacity 
pT'odiu'tiim lit It.s mills at Ftiester Pa., with 
eiuidov metit of full w.ok’im f(‘rce This 
.Hhedule will be m.iiiiiuined indertnitely. 

'Pin* 'l'enMi*,ssef F,.|)|ici Fheinicitl Fo . 

1)1 Pio.adwu), New Voik. ba.s opened its 
m-w IK ill (iho.spbate ()l)Ud at Flricirinatl, O., 
and will develop capjK'Uv production im- 
me<lial»*lv It is salil that Die entire spring 
production of tlie lu w unit lia- jilread.v be4*ii 
( om(ili'tely sold 

The Atlas .Vliiotal Findmls I’o , M«'rt'Z- 
lown. i’a. inamifitt tucei of |>ainl special- 
tle.H, l.H iiimiiim lull with legular wotklng 
force It Htated Unit orders on hand In¬ 
sure Du ( oiitimiam e of ibis s( licjiule foi jk 
ieast li mi)nDi*4 to (ome, 

'I’he .\!.itlue.*«()ti Mlijiii Works, I*i ovl<ii'rM'e, 
i; 1 I,** lu^w o(ieiiitiim al .about fill |»er ('cnt 

of iinMimirn ea()aeitv, as compared with 
less tliiin 75 (K I (.ait .d th;.*( .s,iiiic time a 
'oei apo _ _ 

New Companies 

'PiiK Famki. Fhkmicm. Fo.. rartland. 
Oie., has l)et*n ineoi ]>ni .il.al w'ilh n capital 
of .$25.01)11, to tnaiHiraeUnc elicniicals aiul 
chemical bvproihats. The Incorporators 
•■lie F W, Hall, W I'. I'oltii and G.-org*' 

.) I>t'( |,s The eoiilpativ is i cpres^.rited t)V 

s S .lohn.son, iMd) Wilcox Pldg., I’ortland. 

'PiiK Pri:novv'i,i-i-K Xu Kia, Sticki- Fo., earo 
of the 4’oriKOfition Trust Fo. of America, 
dll J’oiit Pldg. \\ ilniiiiKtoii. Hel. rcL'te- 
.scid.ativ*', lias been jiiotporaled under Del¬ 
aw.iie iaw.s witli ()u»iia| of $1 nan diin to 
ojH'rale a metal smelling and refining plant. 

’Piiu vuuo.Mai Lia lNiNU Fo , Kieetra. 

T' h . lias been incorporated with a capital 
of $l!il(l,iM)ii, lo tnamir.Kitiie n'flned petro¬ 
leum pioduct.s. The Ineoriioralora are W. 
T. K 1’.. and G. I. Waggoner ull of 
Electro. 

Tub Miii-W’I'st VN'aj.i. I’avkic .Miixfi, Inc,. 
I•’ulh•r Tiai't, Ixigan .\ve, .joint, PI. haw 
iifcii Itii orporale(i wiDi a capital of $!l5,a00. 
to manufacttire papci ptodiuts 'I'iie Ineor- 
potator.s an Wllllurn 10 Lamii 'W'niiam M. 
Kearney and Thomas J Reardon. 

Tun I-'rNDV Faint Fo , Prooklvn N V,. 
(iiie of F N Piiiir, 51 Fhambeis S(., N. Y.. 
repri'senlatlve. haa been Incorporated with 
a eaj)ilal of $ 20 ,( 100 . lo nuinufactut'c paint-s, 
varnislies. etc 'Plie Ineorporalors aro E. R. 
Pagaiozy and M Frnushunr 

Thb SruiNdi'iRt.i) Prick Go.. Springfield. 
.Mass , ha.s been Incorporated with a oaplthl 
of $fi7.ri00, to manufacture hilek. tile jiial 
other burned clay productH Clayton K. 
(Jooclcll Is i>re,sident , anti Harohl F t’lark. 
trea.smcr. bolli of S()ringfb Id. Tin; last 
noted represents the company, 

TllM ANULO'AMKKICAN anij-inr & ChBM' . 
K'Ai. WoiiK'H. In(',, care of the Colonial 
riiarter Fo , Ford Pldg, \\'ilmlngln»«, I»i*| . 
reprt .sentatlvo, has been Incorporated undor 
Delaware laws with capital of $450,01)0. to 
manufacture cla'inical'i and chemical by¬ 
products. dye.s. 4-tc 

Tiik .Swataha Fiikmu'ai. Co. Hummels- 
lown, I’u., has been Incorporated with a 
nominal capital of $5,000, to monufaeturc 
ch«‘mlcalH and rbetnical byproduct.s Wil¬ 
liam Karmany, Humrnelstown, la treagurer. 

Thb Wert VinoiNu Chrmical Co., Fair¬ 
mont. \V^ Va . haa been Incorporated with 
a capital of $25,000, to manufacture chem- 
ical.s and chirmlcal byproducts. The incor¬ 
porators are J. M. Moran and H. H. Curry, 
both of b'alrinont. 

Thb International Products Co,. 833 
Ardnio?*e Ave., Trenton, N. J., has been 
Incorporated with a capital of |60,000, to 
mamifju.'ture paints. varnlshe.H, etc. The 
incorporators nr*- John R Turner, Alfrecl 
I*’ Mc(7abe and Charles J. Hofman, 

The Columiuan Color & Chbwical Co. 
Brooklyn. N. Y., care of Gilroy & Hyrnan. 
Woolworth Bldg., representatives, has been 
incorporated with a capital of $20,000, to 
manufacturG chemical products, colors and 
afflliatcd specialties. The Incorporators are 
J. J. and F. J. Sullivan, and J. R Cusack. 

Thb Ell wood Brick & Tils Co., care 
of Delaware Registration Trust Co,, 900 
Market St. Wilmington, Del., representa¬ 
tive. has been Incorporated under Delaware 
laws with caplul of $75,000. to manu- 
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farturo brick, tUc and other burned clay 
product*. 

Tub Marhuall IlEFiNmo Co., 882 South 
Michigan Ave.. Chicago, III., has been Incor¬ 
porated with a capital of $100,000, to manu- 
facturo petroleum product*. The Incorpo¬ 
rators are Frank Sullivan, Harry N Wein¬ 
berg and Paul M. Oodehn. 

Titsfl Monksh (Jhrmical (’o . New Voik. 
care of A. M Silverman, 276 Mh Avc , n j)- 
r<'H«'nifillvc, lias been lncorp<»riilcO wltli a 
capital of $10,000, ii> rniuiufucturc ch-tn 
IcalH and (heinicul byproducla. The Incor- 
noraloia arc J. m. and E. Mone.ss, and L. D, 
Malln. 

Tub Huookb OiiKMlrAL Co. New Curn- 
berlaini, W. Va , Ijan been Incorporatid with 
a capital of $15,000, to manufacture lOiern- 
IcalH. compounds, etc. The mcoi poralm 
are L. Cray, John R, IMatlnlmin and 
George W. McNeil, all of New Cumbe rland 

TjiB HinHKKP (JIl, J^ltoUIjrTH Co. I'lllla- 
(lelphlii, J’a,, hiiM been IncorporaleO wifli a 
nominal caplii.l of $5,000, to manufacture 
llnKoed oil and other oil piu<!uels .( II 
webBter, 04 East Willow Grove A\r I’lilla- 
uelpliia. 1 h tiea.Hurcr. 

Tjik Manmno FfuiTiuzKR Co , Manning, 
B. huH been Incorporated with a nnmlmil 
capital of $50,000, to munufaetiin fiftllixer 
products. Charllon Lmnint is president 
and C. Jl. Hprott, secretary and Ircasurei. 
both of Manning. 


Industrial Notes 

McClellan & Junkbiiskeld, Inc., engl- 
nm'f and contractor, of Philadelphia and 
Now York, has added to Its staff N i; 
Amblor, J. T. Hrusky, Harrison E Kieffei 
ana Thomas Itlehurdwon. Henshaw Horn 
has also recently been added to the HlafT 
and Is In charKc of the Phlladelplila olHec 
at 112 Soulli Ifith Street. 

The CiiTtjiir Storl Co . of TMtt.sburgh nn- 
nouiK'es the appointment of W. F Furman 
as diHtrlet manag(‘r, with Iieadquarlers at 
60 Church St . New Yoik. Mr. Furman was 
for many years with the American laeonm- 
tlve fo Hiid more recently the Eastern rep- 
resentativo of the IjcMoync Steel Ci,, of 
Pittsburgh Tho Koneraraales oltlee of’the 
company, which has been maintuined for 
Hic pn*t 2 years at r>0 Church Si.. New 
York City, haa been transfencil to ttie 
Howman Hldg., Pittsburgh, 1-a. W ii 
Wfiddtngton, vlee-prealdent in clmiKc 
sales, will moke his liCiidquarter.H at the 
Pittaburgh uddieSH. 

Tub tlRin.iNO iNsmtMBNT Co.. Pater¬ 
son. N. J.. haa placed Royal E. Terhuno In 
chat’g(* of the northern New Jer.'iey .sab-.s 
territory. Mr. Terhuno was formerlV a.fl.so- 
claled with the Dehling lahoriilorle.s John 
h. Arnold, U>4 South 4lh St . Tulsa Okln 
has been apiHdnlod an jigenl for the Okla¬ 
homa territory and 11. U. N. .lolmHori. 'JIT-A 
Marquette* Ave , Minneapolis, jms beep ai) 
pointed agofii for tho MinneHota. Nortli 
Uakola and South Dakota teriitnry. Walter 
G. I*nnge, 20 West Jackson Thvd , reeentlv 
returned to the Chicago leiiitorv nfli'r 2 
nmmiiH sp.'til at tho I’ator.snti n,N- 

slatlng In the development of ilie new Peh 
ling ( O, or combustible, reioidcr. Thl.-^ 
company also announces that il lia.s ap¬ 
pointed MitHui A t'o, ri-ju'es. idatives m 
.Japan and Clilnn for llohling co.. reeoidinu 
equipment mi.) oUht Uehling p.’nxer plant 

‘’fh<v of 

Mlt.sul A- (o i;i li.ealod in Toha. and their 
Now York branch Is at 6.5 Hroaduav. 

''liaago. Ill 

and lllnin, O, announi'CH fuilli-r expan.smn 
In connection willi its Canadian buaineas bv 
starting .a new corporation--Web.ster-Inglis. 
Ltd - whli'h Will he located tif 14 Slraelinn 
Ave Toronto, (mt.. (’nnada The fadlitie.s 
of Uu.H plant will enable 11,e eompanv to 
design and nin nuf act lire elevating eoiivev- 
ing and power transmlsBlon machinery 
along the same Um\s as are now nianu- 
factiued by the Webster Mfg. Co 
Thm Hajihihiuiho Mm & Boilru Co, of 
Ilani.sbiiig. I’.a,, recently opened a s.ale.s 
nidg.. Now York 
' lly. Ibe eonipanv build.s boiler.s, tanks 
steel Rtaeks, l.reeehlng.s and .special steel 
Plate and stnu lural steel Joh^ It also has 
large mmhhn' .shops and makes a MDecialtv 
of contracting to build enUia lines of ma- 
S() r'^' having their own 

Josia-H T. llTERflON A Son, Inc.. Chicago 
in., announces that Clyde M. Carr has re¬ 
tired us president, on amount of poor 
henith. He has not taken an active part 

past 

continue, however, as a 
4 »'esular annual meeting of 

Ryerson was elected 
JPfPph T. Ryerson, the grand¬ 
son of the original Joseph T.. succeeds To 
the presidency with a background of S2 


voars In the steel business. He was born 
in 1880 and Immediately after graduating 
from Yale In 1901 went to work for the 
American Sheet KtCcl Co., now the Ameri- 
(an Kheet & Tin Plate Co., at Its mill In 
VandiTgrift, Pa. In October, 3902, he 
started with Joseph T Ryerson & Sun at 
(’'Imago and in 1904 was elected treasurer, 
tieeunmig vice-president In 1922 

Tnic CoMimsnoN Enoinekhtnc. Coru*.. New 
York, announces that T' .1, (Teary. who has 
UM'eiilly opened an ollh e in Atlanta, Ga., 
foi the sale of power plant eiiuipinent, has 
iieeii appointed its Southern agent t’om- 
niuiiM'ations should be addreesetl to Room 
7ti2, Cundler Bldg. Atlanta, Ga. 

TiiK Kicwaner Hoii.Lit Co i.s now located 
In its new building at 82Z W' st Wfishington 
St , (Tihaigo. 

'J'liL National Anji.ine & Ciikmk’al Co.. 
1N(', announecH that K. E Kimbaull, for- 
nieily reclamation niatmgcr of the eorn- 
jmny, at the Buffalo plant, hii.s been aji- 
pointed mamig'er of t>ie IntcnnediHte.s and 
(I I tilted food I'olor divi.sIonR. Mr Rimbault 
will be loealeil at the main otlh'e <if tlie 
eorniiany at 40 Iteeloi SI , New York City. 

Thk Monsanto CnnMii.-At. Wohks, St. 
J^uiils, Mo., annuunct'K tlial at its anmiul 
meeting on ,)an 1.5 the stockholders elected 
the following dli'Octor.H to serve tUiring 
19211; Jolm F. Queeny, Gaston Du Bol.s, 
B' vcrly D Jlairl.s. Edgar M. Queeny, II O. 
-M'Donough, Joseph D, Dumaghl and Then- 
done Russlcur At the dlroctorH’ meeting 
immediately following, the offlcei.s were, 
eleelerl us follows: Chairman of tho board, 
John 1''. Queeny. president, Beverly 1). Har¬ 
ris; first vlce-pro.sident, Gaston Du Bols; 
.second vice-prcsidonl, Edgar M Queeny: 
thlid vIcc-niM'sIdcnt, Frank I-, McCartney; 
treasurer. 11. G. Gunther; secretary, W, R. 
i'lieinislor, iLsslstant secretaiy, C. A. 
Zaeher Frank E. McCartney's title Is now 
viee-jii esldent In ehaige of sales, while 
Edgar M, Qin*eny is vlce-pia-sidenl and 
as.«i.Htaiu gr nerul manager. 

ItwmuT B Robinson & Co, Inc., New 
Voile, lias adiled as consulting materials 
eiigineei C. 1.. Chapman. Mr. (dmpmun, 
wlio ha.H heen active in the work of tho 
American Society of Testing Materials and 
the Arneilian (,'onerele Institute, will, in the 
fiilure, reprc.sent Dwight P Robln.son & Co. 
in the ronunilto«' work of these soeieiles 


Thb Alexander Milburn Co., of Balti¬ 
more, Md.. manufacturer of oxy-acetylene 
woldlng and cutting equipment, has recently 

R laced on the market an addition to its 
ne, viz., a portable acetylene welding gen¬ 
erator designed to obviate the use of hTgh- 
pregflure cylinders. The company says: 
“Tho generator Is of 80 lb. carbide capac¬ 
ity, or equivalent of 160 cu.ft. cylinder gas. 
U Is simple to operate, having few parts, 
operates automatically with no clock or 
motors : steel body weldod throughout, and 
all parts easily 'get-at-able'.’■ 


Coming Meetings 
and Events 


'J’liu J’ow'icit SrwiAi.'n' Co, aimounceg 
tliHt Paul T. Buckler, for 14 years with the 
Di'lroll Stoker ('o aa maimper aucccsslvely 
of the Piltsburgli, Clcvehind and New York 
otheew, Ih now in its New Yoik Ofthe. assist¬ 
ing hi tlu- sale of Fostei’ supiubeatcrs and 
eroiiomizers 

Tub Wkhtrun J’lmi’ii’tTATioN Co, Eos 
.\ngeh..s, ('ullf, lina moved Its bki.sh'rn olhcc 
from Plitladclphla to New York <^ilv This 
appllcK M.S well to tiie olllee of llie suh*ildi- 
aiy eomininy, tiio Jnlernatiotial Preeipita- 
tion <'o The I'lasi^'in oHlee is nov. In tho 
same (juarti'f.s as tlin.se oeiaipied 1>\ the 
(ompany's associate, the Re.seur<-h Coijmra- 
tlon, nt 25 West 4Srd St. 

Tub Convbtous Com*, of Amkiuca, Chi- 
e.igo. HI,, tinnounce.s tlie aequisHlon fioin 
the Grnen JCngineejlng Co, Ea.st Chicago, 
Ind., of all right.s to the Green steam Jet 
ash conveyor, th<' Iran.saotion having he- 
eome effertive Feb 1. It acquires all the 
pafteni.s, patents and mariufiu-turing riglits 
peitiiining tt> the Green ^onveyoi All 
order.H for rephu'cinent parts and extensions 
to the Gre.-n eonVeyor will he filled l«v the 
t'onveyor.s Corp of America 

Tub Elbituo BiJSArjtiNC. Gas Co, mami- 
faeturer of liquid cldorlne, announces the 
advamcment to general sales mansger of 
S W. Jacobs, sueeeocllng D, K. Bartlett, re- 
•slgned Mr. Jacobs la a elieinleo! engineer 
and lins .supervised the InslallQllon of s 
nunilier of chlorine plants Ills olhcc will 
eoiitimie to bf' at tlu' main ofh'’‘e of the 
.ompany. 18 East 411,1 Rt, New Yotk City. 

Tub llAiuusatinn I'icr & Pipe BKNniNO 
<'o , HQrri.sburg, I’a . at a Tneeling of tho 
i'oard of directors, elected Chii^lian W. 
Lynch luvRident nnd director of the com- 
p.uiy. to fill (h(‘ vacancy oau.scd bv the 
resignation of Alfred K Ba.rk.'i ’ Mr. 
Lynch up to the last year was picsidcnl 
and general manager of the Harrisburg 
Foundre & Mnelilno Co , Harrisburg. Pa., 
and pnor to tliat was fm many years presi- 
di'iil and petmial nian'igcr of the AV. O. 
liiekok Mfg Co.. Harrisburg, Pa 

T'lii: Mfruimac Cukmical Co. 148 State 
vSt , Tbiston, Ma^-.s. announces that it has 
added to its list of products the following: 
Merclor, a bleacli and dhstnfectant to oe 
used Iji Inuiidrics, dairies, freight cars, mar* 
kcf.s. etc., and acetic acid In strengths from 
66 per cent to glacial. 

The Nrw Y’ork Tkstino I^aboratoribr. 
New York City, has Installed a new auto¬ 
matic 100.000 lb. Tinlus Olsen testing ma¬ 
chine for handling of tensile tests, compres¬ 
sion tests, transverse tests, etc. 


Amkbican ABsoriATioN of Cereal Chem¬ 
ists will hold il.'A ninth annual convention 
at Hotel Slierman, Chicago, June 4 to 9. 

Ambiucan Association of Enoinbers will 
hold Its annual convention In Norfolk. Va 
May 7 to 0, 

American Chemical Socistt will hold Its 
spring meeting April I to 7, 1928, at New 
Haven, Conn. 

American Elec'trochemical Societt wlH 
hold its spring meeting May S, 4 and 6. 
1923, at the Commodore Hotel, New York. 

American FoirNunYMEN's Association 
will hold a meeting in Cleveland, 0., April 
28 to May 4. 

American Gas Association will hold Its 
annual convetition the week of Oct. 16 at 
Atlantic (,ity. An elaborate exhibition of 
ga.s-maklng and gaa-utlllz.ition equipment 
IH idnnncd. 

American Institute of Chkmicai. Rnoi- 
NRms will hold Its summer meeting June 
20-22 at Wilmington, Del 
American Lrathek Chemists Associa¬ 
tion win hold Its twentieth aimual con¬ 
vention at the Greenbrier. White Sulphur 
Springs. W. Va.. June 7. 8 and 9, 

AMpucAN Oil Chumisto’ Sucibjtt will 
hold Us annual meeting nt the Eastman 
Hotel. Hot Springe, Ark.. April 30 and 
May 1. 

American Society for Testing Ma¬ 
terials will hold its twenty-sixth annual 
meeting at the Chalfonte-Haddon Hall 
Hotel Atlantic City, beginning Monday. 
June 26. 1928, and ending either Friday or 
Saturday of that week. 

International Chamber of Commercs 
will hold Us second general meeting In 
Rome. Italy, March 19-26, 1923. 

Iron and Stkbl Institute (London) will 
hold Its annual meeting Mey 10 and 11 at 
the House of the Institution of Civil Engl- 
tieers, lA)ndon. S. W. 1. 

Nai'Ional Association of Mamu actur- 

EflB OF THE IlNITF4> STATES OF AMKHIFa will 
ineet in annual conference Mav 14 to 16 
indusivc, at the 'Waldorf-Astoria, New 
York City. 

National Exposition of Ciilmicai. In- 
will be held In New York 

National Foreign Trade Counctl has 
annuni conference from April 
^ It will be 

held In New Oiieana, La. 

Nbw Jerbut Chemical Societt holdi a 
meeting at Stetters Reataurant, 812 Broad 
Ht., Newark, N. J., the aocond Monday of 
every month. 

FICTU i*AN'A MEIUCA.N CoNFERRNCn will 
be held !it S.intlRgo, Chile, March sr,. 1923, 
SociETr FOR Steel Trbatinq—E astern 

1 ? T*‘” held June 14 and 

13. In Bethlehem, Ba. 

Societt of Indubtrial ENomEERB with 
headquarters in Chleago. will hold Its aprlna 
irV 923 ™T" Cincinnati, April 18, 19 ‘^aSS 
subject win be "Man¬ 
agement JToblema of the Smaller Planti." 
K«/!i 1 nD(;8trikb EXPOSITION will be 

V Grand Central Palace. New "York 
City, during the. week of April 8, 1923 by 
the International Exposition (’o. ^ 

In’”h!', ^tncetlngs are scheduled 

aub",' S 41st'‘Tt',“'''Ne'w’''‘k-or?"8‘i??: 
reau'iar ^^-^^h-ty of Chemical Industry,' 

, TA*'"'- ''Pfll 20—Society of 
^emical Industry (Jn charge), American 
Society, SocietS de Chlmle 
Atjccican Chemical Society, 
Sn?i«fv American Chemical 

Bocifity. regular meeting. May 11_SocietA 

charge), Amerl* 
can Chendcal Society, American Electro¬ 
chemical Society, Society of Chemical In- 

Cne^cai Induatir, regular meeting. June 
me^hig^ Chemical Society, regular 
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Salaries for 

Public Servants 

B rightening the dosing days of congress, Repre¬ 
sentative Upshaw of Georgia introduced a bill to 
increase Congressional salaries from $7,500 to $10,000 
a year. In support of his measure he quoted no less an 
advocate than the late Franklin K. Lane, to the effect 
that men in government service should be better paid. 
From the flowers of Mr. UPSHAW’s rhetoric we glean 
information to the effect that conditions have so changed 
since the present rate of compensation was fixed that 
it is now impossible for Congressmen to live properly 
and in a seemly fashion on less than $10,000 a year. 
He painted a pitiful picture of Congressmen borrowing 
money with which to take themselves and families hack 
borne. 

We should be the last to gainsay the assertion that 
thei osi of living has gone up; and we know from experi- 
oi -e that Washington is an expensive city. But our 
meilitations follow those of the late Secretary Lane 
even more closely than do those of Congressman 
CrsiiAW, for the latter is thinking of Congressional 
salaries only, while the former was known to have had 
the deepest concern for the welfare of scientific and 
technical employees of the government, moat of whom 
are notoriously underpaid. Our thought goes out to 
examiners in the Patent Oflice, whose lot was recently 
improved in some degree, and to chemists, physicists, 
geologists and other scientists, engineers and men of 
learning who worry along In the various government 
scientific bureaus on $1,800, $2,500 and $3,600 a year. 
Years of service and unusual ability may eventually 
carry them to the dizzy summits of affluence in civil 
service with a reward of $4,000 or $5,000 per annum. 

It is neither unfair nor intended to be unkind to com¬ 
pare the qualifications and pay of these scientific ser¬ 
vants of the government with those of its political rep¬ 
resentatives. We admit the compari.son is odious, but 
we cannot help remembering that scientists in the gov¬ 
ernment service are required to show special and extra¬ 
ordinary qualifications for the work they desire to do. 
They are tested and examined to determine their 
eligibility. Rules and regulations are laid down, and 
only through their strict observance do we permit these 
men of knowledge and scholarship to work for the people. 
And for all these requirements the remuneration is 
about 60 per cent honor and 40 per cent coin of the 
realm. Against this picture paint the corresponding 
qualifications and pay of Congressmen: local popularity, 
persuasive oratory, political regularity, a campaign 
fund, and a salary disproportionate to the intrinsic value 
of the service renderfed. 

All this, however, is far from proving that the pay 
of Congressmen should not be increased. But. we 


should like to see it done on the basis of special quali¬ 
fications for the job. Perhaps our point would be driven 
home with greater effect if Congressmen were engaged 
on a civil service basis—required to prove by teat and 
examination that they are specially qualified for their 
work. Without boasting, we'think we could organize an 
examination that would result in a marked improvement 
in the competence of our great law-making body. We 
should be inclined to ascertain the measure of intelli¬ 
gence of each candidate and his knowledge of public 
affair.s, economics, finance and business. Oratory, on the 
other hand, we should rate very low; indeed the addiction 
to impassioned oratory would be regarded as a disquali¬ 
fication. Then when we had thus selected our Congress¬ 
men we should pay them such salaries as are now given 
to other civil service em.ployees of exceptional and 
proved qualifications—and await the result. It is not 
at ail certain that even under these conditions we could 
keep Congre.ssional salaries from running away from 
those of government sdentist.s, but we feel (|uite sure 
that in the fir.st shock of realization there would be a 
tendency to increase salaries all around. If Mr. 
Upshaw would give due consideration to the technical 
employees of the government we should have more 
sympathy for his proposal. 

Another Boost 
For Lignite 

R esults obtained during the pa.st year by the United 
Slates Bureau of Mines in carbonization of lignite 
have attracted a great deal of favorable notice. Indeed, 
they indicate more promising opportunities for lignite 
briquets than have ever been prophesied before. As a 
natural consequence of this important development the 
Canadian authorities, who also have been studying this 
subject, are now concerning themselves directly with 
the methods used by the bureau. 

This work now takes very definite form in an ar¬ 
rangement whereby the Bureau of Mines will act as 
consulting engineer for the Lignite Utilization Board 
of Canada. Under this arrangement the bureau will 
design an oven to be built by the Canadian investigators 
in connection with their plant at Bienfait, Sask. This 
new installation will follow closely the lines of the 
simple internally heated retort which was operated so 
successfully at Grand Forks last summer. Thus we have 
further evidence of the success of the co-operative 
agreement under which the bureau and Professor 
Bab ock, of the University of North Dakota, have been 
working. 

The new type of oven does not provide for gas or 
byproduct recovery. By some .this may be regarded as 
a return to the old beehive oven principles; as a matter 
of fact, it is substantially that. But the oven gives 
results that promise to be commercially as well 48 
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technically Huccessful, and that is the true measure of 
induBtrial achievement. It would have been more satis¬ 
fying to our technical sense of con.servation of all 
products from raw materials if the tar, ammonia and 
gas, which theoretically might he evolved from lignite, 
could also he .saved. But equipment that would recover 
these byproducts is fur too costly tsith to build and to 
operate for greatest pre.sent-day success in lignite proc¬ 
essing. The bureau very wisely, therefore, chooses a 
method that has commercial pros|)ect of success in 
furnishing a smokeless domestic fuel for states other¬ 
wise far from sources of such material. It will be 
time enough later to add the refinements ol design and 
operation wlien the basic work of the industry, manu¬ 
facture of lignite briquets, can sUi’kI on its own feet 
financially. 

Making a Fetish 
(K Stfcreey 

T om MIDCLEY said not long ago: “When \ou boll 
the door (if your rc.^earch laboratory, you’re locking 
out more information than you’re locking in.” He was 
enuncialing’a principle of open-mindedness that has 
characterized llie automobile industry and has been re 
sponsible for much of its progress. In this principle 
there is a lesson for many of our chemical manufac¬ 
turers, jiarl icularly tho.se affected by the (Jerman blight 
that surrounds a part of our industry with an air of 
mystery and secrecy. The war did much to improve this 
condition, but it did not eliminate it. Many chemical 
plants, making standard products by well-known proc¬ 
esses, have closed their doors to the outside world in 
order to guard more carefully their precious manufac¬ 
turing "secrets.” 

It has been our e.vp(‘rience that it is in those plant.s 
where the (ierman influence is most pronounced that the 
greatest reserve is maintained. Sometimes this is 
carried to a degree that is ridiculous. We recall the 
case of a fine chemical factor,\ established here many 
years ago by some German chemists and engineers. 
The plant burned down recently and has just been re¬ 
constructed under the din'd ion of the original superin¬ 
tendent, Herr Doktor B, When the architects drew up 
the plans for the new building, the superintendent in¬ 
sisted that all dimensions ami proportions be given 
incorrectly in the specifications in order to make it more 
difficult for anyone to copy or duiilicale the installation. 
When th(> equipment was ordered special scales were 
)irovid('d for reading all Ihermometers and gages, and 
only the superintendent had record of their real calibra¬ 
tion. Another interesting precaution was the insistence 
that the aluminum kettles used in the iirocess be painted 
black, .so that if any of the competitors ob.served them 
■during shipment, there would still be a mystery about 
their construction. ’I'hese are but a few- unimportant 
observations, but they arc prime examples of suspicious 
and .self-centered policies maintained by a few of our 
chemical manufacturers. It is perhaps significant to 
point out that after the chemical plant we have just 
mentioned was completed, serious difficulties were en¬ 
countered in one of the distillation operations. Rather 
than call in a recognized consultant who was expert in 
such matters, the superintendent made an expensive 
trip to Germany and at a high co.«t purchased the in¬ 
formation he needed from an employee of one of his 
foreign competitors. 

But the German chemist is not the only one to worship 


at the shrine of secrecy. .lOHN P. Haeiris makes the 
statement in an article in T/ie Cotton Oil Press (extracts 
from which appear elsewhere in this issue), “that the 
art of edible oil refining has progressed less since its 
inception than any other branch of applied chemistry 
. . because practically all of the manufacturers 

have made a great fetish of secrecy, even introducing 
it into their own organizations so that only the chosen 
few shall know of the ‘wonderful secrets’ by which their 
efficiency is obtained.” He shows very clearly the 
industry’s need for real co-operation in the free exchange 
of technical information and in the common effort to 
advance the industry by improving the quality of its 
products. 

There is sound logic in this doctrine and the chemical 
engineering industries will find that removing the mill¬ 
stone of secrecy from about their necks is one of the 
.■■uresl and (|uickest steps toward tc'chnical and scientific 
progres.s. 


How They Ho ll 
In England 

P LENTY of criticism has been directed at the National 
Research Council. Many times we have been tempted 
to join the chorus of disapproval. An organization that 
is all overhead, that has funds with which to “start” 
and “co-ordinate” researches (some derivative of the 
word lihisori should be used here, despite early acquaint¬ 
ance with the nasty word in the novels of Daudet and 
Balzac), but which has no money to prosecute inves¬ 
tigations—such an organization is sure to be an easy 
butt of ridicule. 

Undoubtedly it would be more desirable to de.scribe a 
better method. So at the ri.sk of being suspected by 
the Hearst publications of being pro-British, we should 
like to call attention to the activities of their Govern¬ 
ment Department for Scientific and Industrial Research, 
'this was formed to organize and foster industrial 
research. As a matter of fact, this department controls 
the activities of the National Physical Laboratory—cor¬ 
responding somewhat to our Bureau of Standards--but 
in addition it has done one thing since the great war. 
During those red year.s, .science was found to be of value 
not only to the government but to industry as well. 
Particularly ha.s the awakening occurred in the metal¬ 
lurgical industry in its many branches—steel making, 
iron founding, non-ferrous alloying, rolling mills and 
heat-treating shop.s. So this national organization has 
brought together the firms in various branches of indus¬ 
try into several re.search associations, which are charged 
with the duty of fo.stering, organizing and paying for 
researches into practical matters affecting the industry. 
For instance, nearly all the big and little firms making 
brass and bronze have joined the Non-Ferrous Metals 
Heseai’ch Association. Financial support is apportioned 
according to the size or output of the member, and the 
government matches the expenditures for research, 
pound for pound, for 5 years. Ten different investiga¬ 
tions into common troubles are now under way. Each 
of the studies is costing up to £2,000 per year and they 
are prosecuted at various laboratories fitted to carry 
them on. Others of them, such as the cause of red 
.stains in brass, are being done at the National Physical 
I.Aiboratory. 

Another active organization in the metallurgical 
trades is the British Cast Iron Research Association. 
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It has a membership of 202 foundries and has the good 
fortune of obtaining Percy Longmuir as director of 
research. It has eight investigations actively under way, 
on such things as the grading of pig iron, molding sand, 
cylinder casting, corrosion-resisting irons, ladle linings, 
“draws and shrinks” in castings, and sulphur holes and 
hard spots. 

Publication of the results of these investigations will 
eventually be made, although they will be divulged only 
to the members of the association for a specified time. 
However, the members are kept in touch with the 
progress in a unique and intimate manner: Lectures 
are ai ranged at various centers by tbe research staff 
and to which only members of the as.sociation are 
admitted. A full account of the investigation is then 
given, and demonstrations are made of recommended 
practice as developed by the research. Two objects are 
served in this manner: First, early confidential com¬ 
munication of the results of the research is assured 
to those who have given it financial support; and second, 
the investigator gets into close and immediate contact 
with that section of the industry chiefly interested in 
his work. 

.joint activities of this sort are particularly fine 
iH'xause of the support by industry. Since the indus¬ 
tries are helping to pay for the work, they are much 
more anxious to see the results and to make an attempt 
to iirofit thereby. Researches done by outsiders, and 
published, may be read, but inertia is so great that 
obvious applications toward individual works-practice 
may be, and too often are, long delayed. 

Such accnmpli.shments by our Engli.sh cousins appear 
to be a particularly fine example of how to get a thing 
done. While the work is sponsored by a governmental 
department, there is no more compulsion on rte part of 
industry to co-operate than there is in this country. 
The essential difference is that over there a fund is 
available to match, pound for pound, the contributions 
id' industry, and the National Research Council would 
undoubtediy do well to compare the net results. 


The Mystic Quest 
In Science 

O N THE 19t.h of February it was 450 years since 
Nicholas Koppernigk, known as Copernicus, was 
born at Thorn, in Poland of those days and later of 
Prussia. His uncle was a bishop. He studied law at 
the University of Cracow, astronomy (and canon law) 
at Bologna, and medicine at Ferrara. He was his 
uncle's private physician until the bishops death in 
1512, and then became canon of Frauenberg, after 
which (according to Dr. C. G. Abbot in Science of 
Feb. 16) he exerted himself for many years as physician 
to the poor. His great work “De revolutionibus orbium 
ccelestium” was completed in 1530, but was not pu 
lished until 1543, when the first printed copy was 
brought to the author on his death bed. The year 1643 
was only 360 years ago. Let us bear this fact in min 
for a few minutes. 

The work to which we have referred contained the 
amazing, surprising, absurd and preposterous proposal 
that the earth is round like a ball and revolves about 
the sun! Now everybody knew that the earth was flat 
like a cake, that it was stationary, and that while a 
complex system of epicycles had been spun out by the 
learned to account for the peculiar motions of the 


planets, all the stars were in fact “lesser lights” and of 
little more importance than so many tallow dips. There 
was a plane above the earth and the stars which was 
heaven—and another plane below the earth which was 
hell. The sun was a big lantern which was raised every 
morning in the East, and in the evening was let down 
in the West. Anybody who wasn’t insane and pos¬ 
sessed of devils or in league with Satan from choice 
(or bv foreordination) could recognize these facta as 
facts. So this last and great work which followed a 
previous extensive treatise on monetary reform by the 
same author was kindly provided with a preface by his 
friend OSIANPER, who explained that the whole notion 
observations, computations and all—was purely specula¬ 
tive. And it WHS probably well for Copernicus that he 
passed away in 1543 ami not later. He had a proper 
funeral at all events. 

His conclusions were supported by GaliliX), who was 
not born until 21 years after the death of COPERNICUS, 
and Galileo, as we. know, had his troubles for his 
thoughts. He was forced to deny any such foolishness 
on pain of torture. Not long before he died, in 1642, it 
i.s said that he ventured to say that the earth does move 
after all. But it was heretical to do so, and everybody 
knew he was wrong. That was 281 years ago. 

Only 281 years a^o, and this country was already 
hegiiining to be settled. Our Fourth of .luly dates from 
less than a century later. Now ideas have inertia, and 
continue to endure even when the reason for them is 
removed, ju.st as we learn in our books on physics of 
the movement of material bodies. In economics they 
call such persistence the “drag.” Nearly all our philos¬ 
ophy of life and our dogmas of ethics and religion and 
our institution of common law date much farther back 
than 1542 The Holv Inquisition has passed out, but 
its principles and habits of thought remain. The 
earnest pleading of ex-Secretary BRYAN against the 
theory of evolution is an instance of this drag of ideas. 

Many persons acknowledge the vastness and ini- 
mensities id' space, but they continue to order their 
thoughts according to the Ptolemaic system, which we 
have theoretically abandoned, with its conclusions that 
spring from a belief in a little, measurable, domestic 
universe of which the earth is at once the nucleus and 
the principal substance. It is confusing to think of 
hundreds of thousands of light-years in connection vvith 
space while remaining sound in traditional doctrine. 
In fact, the world is very much bewildered in these 
days Many of us don’t know what to believe, and 
finally we settle, the matter by believing in nothing but 
what' we can see or hear. But we can .see and hear so 
very little that it is not enough to give us a grip on 
life; to give us faith. Then from many of us comes a 
general denial and we let things go at that. This is 
the philosophy that Goethe attributed to Mephw- 
tophelec, and he pointed to it as the road to destruction. 

So the question arises whether the time is not 
approaching to order our thinking according to the 
newer and greater light of science and to venture into 
the field of metaphysics in the quest of faith and 
standing. When Aston computed the resolution of the 
fractional mass of the hydrogen atom into energy on the 
creation or organization of helium, did he not do 
this very thing? He surely sought the greater under¬ 
standing. And out of the greater understanding there 
may emerge the greater faith. Is it not right and proper 
that men of science should seek it? We are in sore need 
of it. 
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Readers'Views and Comments 


Markelin^ 

Of IitraH 

To the Editor of Chimi'-iit A- .Mdalhiriiira' Eriijineeririff 

Sir:—T he buBiniwH exccutivi' was spoakinn and he 
was talking about a subjed y(}u have frequently dis¬ 
cussed in your columns. It was of his technical men 
and of their difficulties in sidling themsidves and their 
ideas that he was speaking. Hut. you ask, who is this 
executive? All that 1 can tell xou is that he is vice- 
president and general manager of a large organization 
operating a string of plants extending from Chicago weal 
to San Francisco. He is what is termed a self-made man; 
his formal education had been completed in the elemen¬ 
tary grade school. Initiative, hard work and persis¬ 
tence had brought him to the top. The rungs on the 
ladder hud not been forgotten. His old associates 
pointed with pride to his accomplishments and respected 
and admired him. 

"Frequently,’’ said he, “the technical man wonders 
why he does not attract a larger salary. He wonders 
why, when .so many plans and products are brought to 
him for an opinion, and often this is the determining 
opinion of their worth or feasibility—why, when he 
seems such an important cog in the machinery of his 
organization, he should draw a .salary of such modest 
proportions. It so happens that busine.ss pays its 
greatest dividends to him who risks the most, and since 
these dividends are in the medium of exchange, this 
means who ri.sks the most money. To the initiator of 
an idea goes the long reward, provided he knows how 
to carry it to a successful conclusion, or, as is more often 
the case, knows how to attract men to him who know 
the details upon which the success of the enterprise 
is dependent. Speaking for our own organization and 
from my experience with other similar organizations 
I should .say that the technical man is seldom the initiator 
of the type of idea which is possible of successful 
commercial application. Usually our technical men act 
in the capacity of consultants to whom a proposition is 
submitted after it seems commercially feasible. The 
scope of their work is necessarily limited as compared 
with that of some of our executives. 

“Compare for a moment my work with that of Dr. 
-, head of our technical department. As in any or¬ 
ganization. the worth of a man to us can be deter¬ 
mined by a glance at his .salary check. Why is mine 
greater than his? Simply because I am worth more; 
I can bring to this organization business on which we 
show a profit and because all of his duties are only one 
part of mine. To me is assigned the task of initiating 
projects and pushing them to a point where they be¬ 
come financially profitable; to him fall? the duty of 
helping me with the technical details of these projects. 
I am not the only source of energy or ideas in this or¬ 
ganization ; if I were, it would not deserve that name. 

“Sometimes ideas come from the technical depart¬ 
ment which are possible of profitable application, but, 
and note this, our technical men, who, by the way, are 
as able and wide awake as any, can carry these ideas 


only through the laboratory and to the plant. They 
can bring them to the point where large-scale produc¬ 
tion is fossible, but there they stop. To .someone el.se 
then must go the finishing of the job. Deyeloping a 
proce.ss is an important thing, but so managing produc¬ 
tion and sales of the article produced that it will re¬ 
turn a profit to those who have risked money in its 
manufacture is vastly more important, and incidentally 
more profitable. 

“Take this message back to your technical friends 
who are dissatisfied with their money-earning capacity. 
Until they are able to plan a venture, supervise its de¬ 
tails and bring it to a point where its returns will more 
than earn the rental of money invested in it—until that 
time must they remain relatively unimportant cogs in the 
machine, responsible for only a part of its operation.’’ 

And thinking about this on the way home, what “Sid” 
.said in the American Magazine some time ago came 
back to me with a new force. “How many payrolls are 
you on?” he asked. “How much did you draw in your 
pay envelope last month, and how much in your .sntis- 
f act ion envelope?" 1 wonder how many of us have 
answered these questions before we voiced our com¬ 
plaints about the meagerness of our pay envelope and 
the lack of appreciation of our efforts by business? 

Adolphus. 


Production of 

Sodium Sulphide 

To the Editor of Chemical & Metallnrijical Enfiineering 

Sir:-—I have read with intere.st the articles on 
Sodium Sulphide which you have published in three 
recent issues of your journal and note the difficulties 
encountered by some. 

For the manufacture of fused product I have never 
found any better installation that the reverberatory 
furnace, and even here the upkeep is very high on 
account of the action on the lining. However, where 
one wishes the 30 per cent crystals, I haye had excellent 
results on a manufacturing .scale from the batch rotary 
and the continuous rotary. 

Some years ago 1 carried out experiments on a bat''h 
rotary for a chemical company in the South and ob¬ 
tained a reduction of 96 per cent of the theory using 
a charge of 1,600 lb. of coal to 2,000 lb. of salt cake 
and maintained my temperature between 750 and 850 
deg. C. Much better and more economical results were 
obtained from a continuous rotary furnace using a 
charge of 2,000 Ib. salt cake, 600 Ib. of coal and 1,000 lb. 
of coke or residue from the leaching vats, maintaining 
same temperature as stated above. This gave 96 per 
cent of the theory, and one remarkable thing about it 
was it required no outside heat after it was once 
started. Due to the coke in the smelt it also obviates 
the filtration troubles. The sodium sulphide crystallized 
from the leachings of this material and dried and 
slightly washed in a centrifugal is practically chem¬ 
ically pure. H. P. Bassett. 

Meigs. Bassett * Slaughter. Inc., 

E%UadelphU> Pa. 
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Hqw Does Idleness AlFect Profits 
And Selling Prices? 


The Executive’s Problem of So Adjusting Prices as to In¬ 
crease Sales and Total Profits When a Plant Is Not Operating 
at Capacity Involves Considerable Computation—A Simple 
Method of Solving the Problem Is Described in This Article 


By F. P. Mullaney 

OI' i\liillj)iu‘\ k I’ll, f'imsuK.iii; T'iiinim'pfs. CIiIphro, IU 


I N' iioiTtial times many articles are written telling how 
to increase profits. In dull times the question of how 
to reduce losse.s is given considerable attention. At 
present business has reached the point where it cannot 
be considered either normal or dull. While all indica¬ 
tions point to a slow but eonsi.stent increase in the 
demand for manufactured products rather than a ten¬ 
dency to revert to a demand .so small that business is 
considered “dull,” still very tow industries are running 
full capacity. This means that there is a certain amount 
of idle equipment in nearly every line of indu.stry, which, 
of course, results in a lo.“a of money. 

The problem confronting the busine.s.s executive today 
IS how to increase the demand for his product so that 
the factory can be run at a greater ca))acity. While 
the demand for a product of a factory can usually be 
stimulated by a reduction in selling price, an executive 
cannot consider taking thi.s step unless he has a very 
complete picture of the effect that a reduced selling price 
will have on the final profit of the business. The first 
question he must decide is, “Will a reduction in selling 
lirice increase the demand for the product?” The next 
question is of the following nature: “How much can the 
.selling price be reduced, if doing so will increase the 
demand for the product and still enable the company 
to make the same net profit?” A selling price slightly 
greater than this will result in an increase to profits, 
although the price finally set may .still be considerably 
lower than the present selling price. All of this assumes 
that the reduction in price will actually increase the 
volume of sales. 

It is the purpose of this article to discuss, first, the 
relation which plant capacity has on final profits, and 
then present a chart for the convenient ready solution 
of the problems involving this relationship. 

Every manufacturing plant has a certain definite ex¬ 
pense which is incurred regardless of the amount pro¬ 
duced. This expense consists of rent of buildings, inter¬ 
est, taxes, insurance, maintenance, depreciation and 
other fixed charges, and is generally known as “Constant 
Expense.” If the factory is running at its full, or nor¬ 
mal, capacity, the constant expense per unit produced 
is relatively small. However, if the factory is running 
at only a fraction of its capacity, say one-half, and turn¬ 
ing out only one-half of its normal production, the 
amount of constant expense incurred per unit produced 
is twice as great as the desired minimum. 

Some accounting systems charge the constant expense, 
no matter how large, against the amount produced, no 


matter how small. Under such a sy.stem the loss in¬ 
curred shows up us an increase in the cost of produc¬ 
tion. It is becoming generally recognized that the cost 
of each unit of product should include only tho.se ex¬ 
penses which contributed to its production and that, 
therefore, the constant exjiense should be spread over 
the normal capacity of the shop. Under this method, 
the amount of constant expense charged against the 
output of the factory bears the same ratio to the total 
constant expense as the amount produced bears to the 
normal capacity of the factory. Any portion of the con¬ 
stant expense which is not charged to the product, duo 
to the fact that the factory has not been run at full 
capacily, is charged as a loss against the busine.ss. Thus, 
in a plant running one-half capacity and turning out one- 
half of its normal production, one-half of the constant 
expen.se represents the loss incurred—in other words, 
the cost of idleness. Of course, the cost of idleness de¬ 
creases as the used capacity of the shop increases. 

Entirely regardless of the accounting method used, 
the fact remains that, all other factors remaining the 
same, an increase in the volume, produced and sold will 
not only increase the total income of the business, but 
will at the same time increase the profit per unit pro¬ 
duced. This is becau.se the fixed charges, or “Constant 
Expense,” are leas per unit produced. To indicate the 
similarity between both methods of charging constant 
expense, let us take a plant the full normal capacity of 
which is 200 units, but which is using only 50 per cent 
of its capacity and turning out 100 units. At full capac¬ 
ity the cost is, say, $100, of which $15 represents the 
fixed charges or constant expense. The accounting meth¬ 
ods compare as follows: 


,^('on8tant KxiitMiati Dlatributed Over-^ 
Amount Produc'd Normal ('apacUy 

yuantily produood. 100 100 

I’er cent of capacity used. 60 60 

Unit co«t . $11 r» 1100 

Unit nolllnp price (e«t.). $160 $160 

Unit profit . $35 $60 

Total profit .13.600 $5,000 

TjOS« due to Idlene^n. $1,600 

Profit after idlenesH .$3,600 $3,600 

In order to study the relation among capacity, selling 
price and profit, it is only necessary to determine the 
loss incurred as a result of running the plant at the 
various rates of capacity less than normal, it is not 
necessary to change the accounting method, providing 
the present method indicates the amount of this loss. 

Let us take as an example a factory running at 40 
per cent capacity. In this case 60 per cent of the con¬ 
stant expense Is the cost of idleness. If enough work 
can be secured to run at 70 per cent capacity, this loss 
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will be reduced to 80 per cent of the constant expense. 
Therefore, because of the reduction in the cost of idle¬ 
ness, the selling price can be reduced an amount equal 
to 80 per cent of the constant expen,se and the business 
will still make as much profit a.s was made previously. 


The Profit Compakison Chart 


The "Profit Comparison Chart” has been devised to 
answer the following questions: 

1. With a given percentage of capacity used, and a 
given percentage of profit, whal will be the percentage of 
profit after idleness has been deducted? 

2. With a given percentage of capacity used and a 
given percentage of profit, what will be the percentage 
of profit for the other rate.s id capacity used? 

3. How much can the selling price be reduced, if doing 
so will enable us to increase the anmunl of capacity used 
and still result in the same profit we are now making? 

The chart herewith has beisi drawn to cover a tiroduct 
for which the plant has a normal capacity of 200 units, 
produced at a total cost of $20,000, id' whicli $15,000, or 
16 per cent, is constant expense. .M /.ero in'oiluction, 
$17,000 of the cost of o|ieraling at full capacity, or $85 
per unit, is eliminated the other $:!,()00, or $15 jier unit, 
liecomes the cost, of idhuiess. 'rtiei'etoi’c at /.tu'o ]iroduc- 
tion the space below the iioinl representing 85 per cent 
on the chart repre.sents the expense eliminated, and the 
space above the same )i(dnt and lielow the 100 per cent 
cost line reiiresents the expense incuri’cd, or the cost of 
idleness. As every unit iiroduced decnaises the cost of 
idleness $15, a diagonal line drawn from 85 per cent cost 
at zero production to 100 per cent cost at 100 per cent 
production will .show the decrease in the cost, of idleness 
as the capacity used increases. The scale above the 100 
per cent cost line represents the various percentages of 
profit realized. 



PROFIT COMPARISON CHART 
Solid lines; proBt after deducting cost ot idleness, 
profit before cost of Idleness Is deducted. 


Doited lines: 


Lines drawn from the point representing 85 per cent 
cost at zero production to the points representing the 
various percentages of profit will show the percentage 
of profit before deducting the loss due to idleness. Lines 
drawn from the point representing 100 per cent cost at 
zero production to the points representing the various 
percentages of profit will show the percentage of profit 
after the cost of idleness has been deducted. On this 
chart dotted lines denote the profit before deduction is 
made for the loss due to idleness. The solid lines de¬ 
note the profit after this deduction has been made. 

How TO Use the Chart 

Through the use of a “Profit Comparison Chart" the 
profit tiefore idleness at any capacity can he converted 
to terms of profit after idleness without the necessity 
of detailed figuring. Profit after idleness can likewise 
be converted to terms of profit after idleness. For exam¬ 
ple: fid p<>r cent profit before idleness at 7.5 per cent 
capacity is equivalent to 55 per cent profit after idlene.ss, 
(See exanqile 1.) The result, 55 per cent, is obtained by 
scaling from the zero point of the solid lines, through the 
point representing 00 per cent jirofit and 75 per cent 
capacily on llie dotted line, 1o the "Percentage of Profit” 
.scale at tlie rigid of the chart. 

Knowing the profit now made at a certain capacity, 
d is a sinqile matter to didermine the percentage of 
profit iiece.ssary, at, any other capacity, to make the same 
amount ol profit. For example: If a factory is run¬ 
ning at fiO per cent capacity and making a profit of 30 per 
cent before idleness, the same amount of money can be 
made and the product sold a( a price equivalent to a 19 
per cent profit before idleness, providing enough work is 
obtained to run at 80 per ceni capacity. (See example 2.) 
This is determined by .scaling from the zero point of the 
dotted lines, through the point representing the same 
“Percentage of Profit" at 80 per cent capacity as at 60 
per cent capacity and 30 per cent profit before idleness, 
to the “I’ercentage of Profit” scale at the right of the 
chart. 

Example 3 shows that if we are now running 50 per 
cent capacity and making a profit of 20 per cent after 
idleness, we can make as much profit liy selling at 12.8 
per cent profit before idlene.ss providing we run at 90 
per cent capacity. This is determined by .scaling from 
zero point of the dotted lines, through the point 
representing the same “Percentage of Profit” at 90 per 
cent capacity as at 50 per cent capacity and 20 per cent 
profit after idleness, to the “Percentage of Profit” scale 
at the right of (he chart. 

Changes in Sei.ling Price in Different 

Types of Organization 

Manufacturing plants may be divided into two 
clasacs. The first class embraces those turning out a 
more or leas standard product. By this we mean articles 
which are regularly catalogued and sold through various 
representatives. The selling price on the products of 
factories in this cla.ss cannot be changed with any great 
frequency, but the “Profit Comparison Chart" will be 
of value whenever the question of selling price is 
brought up. However, it should be borne in mind that 
the main object of the chart is to enable the executive 
to tell at a glance what effect increased sales will have 
on profit; or, in other words, to determine readily how 
much the selling price of a product can-be reduced, 
without loss of income, by increasing the amount of 
plant capacity used. If the selling price is reduced and 
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enough goods are not sold to run the plant at the 
capacity expected, less profit will hi' made. Therefore 
the executive who uses these charts should be reasonably 
certain that a price reduction will accomplish the de¬ 
sired results before he takes definite action. 

The second class embraces plants turning out articles 
on job or contract work. Factories of this class obtain 
work on estimates made on the different jobs after tak¬ 
ing business conditions, the amount of work ahead of 
the shop, etc., into consideration. The executives of 
these plants will find the chart of great value because, 
knowing the .shop capacity they are now using and the 
gross nr net profits now' made, they ran readily deter¬ 
mine how low they can bid on any jol) and still obtain 
the same or better results. 


Petroleum Refining Gains 
335.8 Per Gent in 7 Years 


Output of Marketable Products in 1922 Valued at 
One and Three-Quarter Billions of Dollars 

A t'COKDlNt; to reports made to the Bui'eau (d' the 
, (leiisus, the value of products of establishments 
engaged primarily in refining petroleum amounted to 
$1,727,440,200 in 1921, as compared with ,$1,G32,.532,800 
in 1910 and $:li)fi,;!()l,400 in 1914, an increase of 5.8 
per cent from 1919 to 1921, but ail increase of .‘135.8 per 
cent for the 7-,vear period 1914 to 1921, Thi> number 
'f ndineries has steadily increa.sed from 70 in 1914 to 
.;2i' in 1919 and llllfi in 1921. Of those reported for 
1921, (17 were located in Oklahoma, (14 in Texas, 51! in 
I’enn.sylvania, 45 in California, 23 in Kansas, IG in 
l.ouisiana, 11! each in lilinois, Ohio and Wyoming. 9 in 
New Jersey, G each in Kentucky and New York, 5 each 
in Indiana, Missouri and West Virginia, 4 each in 
Colorado and Maryland, 11 each in Arkansas and Massa- 
chu.setts, 2 in Rhode Island and 1 each in Delaware, 
Ceorgia, Minnesota, Montana, South Carolina, Utah and 
■’irginia. 

Wage Earners and Hours Employed 

In January, the month of maximum employment, 
72,298 wage earners were reported; and in September, 
the month of minimum employment, 56,632; the mini¬ 
mum repre.senting 78.3 per cent of the maximum. The 
average number of wage earners employed during the 
year was 6.3,197, as compared with 58,889 in 1919 and 
25,366 in 1914. A classification of the wage earners 
with reference to the prevailing hours of labor in estab¬ 
lishments in which employed shows that for 6,186, or 


I-STATISTICAL SUMMARY OF 
19141921 

1921* 

-Number of establiehnjputR 
romona engaged 
^roprietoreand firm tneinberH 

planed eaiployi‘«*at 

earners (average nuinbtT) 

"alancfi and wagea 
SaiaricB. 

Wages. 

Contract work 
Coat of materials 
Value of prixluoto.. 
eadde' 


PKTHOLICLM KKMNhNC, 


1919* 

J20 

n.473 

i9 

I4,S23 


1914 

176 

31,077 

32 

5,639 

25,366 


)116.368.700 127.289.900 


366 
74,291 
35 

11,039 

63,197 
$129,262,700 
27.940.300 
101.322,400 
4.832,000 
1,382,425,000 
1)727,440,200 
345.014,800 

for 1921 do not include egtablislimenls reporting producti under 
*>^0 in value, thus excluding 7 cstablishmcnu which employed / wage eanen, 
^59‘“the aggregate reported products to the value of $22,752. The figurei for 
IV19, Qowevtt. inolude 4 such eetablishments, which employed 2 wage earners, 
repotted produete to the value of $10,9964 
15““l“daa to eome extent employeea of eaUe and distributing departmentf. 

I Vame of produetale« ooet of maieriaU. 


Value^dedby manufaciuret 


26,619.000 

89,749,700 

2,352,000 

1,247.906,400 

1,632,532,600 

384,624,400 


7,892,400 

19.397,500 

502.700 

325.264,500 

396.361,400 

71,096,900 


TABLK U—DKTAILED aTATISTIC.‘«i uK PKTUOI.EVM PHODnmON. 


1914-1921 



1921 

1919 

1914 

Tot&l value of Dro({uo(a. 

$1,727,440.200 

$1,632,532,800 

t39b. 361,40(1 

Nuphthu ami lighter products 

<}k1 

5.098.056,700 

3,648,590.600 

1,195.412.100 


$840,672,300 

$679,867,100 

$106,140,200 

.^vernge value, gal. 

$0 164 

$(J 186 

$0,068 

Nttiihf liii, benaine, etc.— 

(.a! .... 

275,176.200 

557.036,200 

264,626,100 


$40,729,400 

$86,139,000 

$15,779,100 

Avcragi'value, gul... 

$0 148 

$0 155 

•0.06 

llluriiiiialing uila— 

(>iil 

1.963.826.6(10 

2.305,489,700 

1,935.274.800 


$132,313,900 

$233,663,100 

$96,806,500 

.Average value, uul 

$0 078 

$0 102 

$0 05 

Fuel (ill«— 

l)i«hllateN— 

1,220.247.000 

646,652,600 

457.491.600 


$39,386,100 

$36,348,100 

$15,999,400 

Avetage value, gal 

$0 049 

$0 056 

<0.035 

f lua <h1h - • 
till! 

1,634.342.200 

1 391,623.300 

755.556.400 


$83,322,400 

$76,383,400 

•22.805,300 

.Averiigo value. Kill 

$0 032 

$0 054 

$0.03 



6.8114.3U,300 

3,727,()24,3nO 

2,321.042,OQU 

Viiliir 

$232,333,700 

$203,192,800 

$45,213,200 

Averiige value. Kill 

$0 Od 

$0 035 

$0,087 

I.ulinentiDK iiiU-- 
CkI 
\ nine 

949,246,700 

821,380,400 

317.838,800 

$194.609,100 

$196,242,400 

$55,812,100 

Urenseft— 

74,440,000 

28,147,300 

14,006,400 


$9,734,800 

$1 1,896,700 

$3,536,500 


dill ... 

168,378.000 

98,(136,300 



$7,C31,200 

$4,491.4011 

(*) 


$0 046 

$0 046 

$34,269,10(1 

All oilier productH, value 

$104,063,100 

$!00.!08,800 

*J'’iffureH not avniliililo 


!).8 per cent of the total (average) number, the hours 
were less than 48 per week; for 27,471, or 43.5 per cent, 
they were 48; for 3,808, or 6 per cent, the hours v;cre 
between 48 and 54; for 800, or 1.4 per cent, they were 
54; for 23,‘204, or 36,9 per cent, tliey were between 54 
and 60; and for 1,.548, or 2.4 jier cent, they were 60 
or over. 

The statistics for 1921. 1919 and 1914 are sum¬ 
marized in Table I; the figures for 1921 are preliminary 
and subject to such change and correction as may be 
found necessary from a furUier examination of the 
original reports. 

Detailed statistics of productioa for the years 1921, 
1919 and 1914 are given in Table II. While the produc¬ 
tion in the group “naphthas and lighter products’’ in¬ 
creased 27.8 per cent in (juantity, and 15.1 per cent in 
value since 1919, the increase in the output of gasoline 
alone was 39.7 per cent in (|uantity, and 23.7 per cent 
in value. 


University of Minnesota to Have Experimental 
Blast Furnace 

At the North Central Station of the Bureau of Mines, 
in Minneapolis, plans for the proposed experimental 
blast furnace for the University of Minnesota have 
been made. For the purpose of gaining assistance in 
the design of this experimental furnace, a careful study 
has been undertaken of the records obtained in 34 
experimental runs on small-scale blast furnaces oper¬ 
ated by the Bureau of Mines at Minneapolis since 1919. 
These records will also be studied in considering 
changes in the bosh and hearth of the furnace stack, 
now erected outside the Minnesota School of Mines 
building, which it is expected will be put into blast 
about the first of May. Several years ago a method 
of studying the lines of flow of stock in the blast fur¬ 
nace by the use of cardboard models filled with lead 
shot was developed. This device has also been used in 
testing the flow of stock in the experimental blast 
furnace proposed for the university. 
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Closure for Acid Carboys 

A Review of the Report of the Committee Appointed by 
the Manufacturing Chemists Association 

EGINNING in May, 1920, shortly after the com¬ 
mittee was asked to undertake the work and con¬ 
tinuing throughout 30 months of active work, the car¬ 
boy test sub-committee of the exeiaitive committee of 
the Manufacturing Chemists Association has completed 
a very valuable piece of work. 'I'he need for a study of 
carboy closure was great, Not only was there great un¬ 
reliability in the average acid earlioy closure but there 
was considerable danger in the use of cement and plaster 
of Paris and other special closure agents from cracking 
and breaking the carboy lip. No satisfactory stopper 
or gasket was at hand, and considering the fact that 
thousands of carboys are used and shipped daily, the 
necessity of .solving the problem was at once imperative 
and obvious. 

The logical development of the work is intensely in¬ 
teresting and it is a pleasure to follow the systematic, 
ingenious and painstaking study involved. Starting 
with the three following statement.s of which the com¬ 
mittee was reasonably sure, an investigation of stoppers, 
gaskets and stopper fastenings was begun: 

1. Ground glass closures wei'c entirely .satisfactory 
if fastened in by any reasonably secure method. 

2. Garhoys with chipfred necks should never be allowed 
for nitric acid. 

3. Carboys with necks chipped as much as 1 in. deep 
should lie condemned. 

The IiiEAi, Closhrk 

It will be ini|X)Ssihle to discuss in detail the progress 
which was made. It is illuminating, however, to record 
the seven characteristics which the committee felt were 
desirable for an ultimately satisfactory solution to the 
closure protilem: 

t(i) The closure must be vented in some way to pre¬ 
vent accumnlation of pressure. 

ih} The iiM'k of the carboy must be sulticicntly 
smooth to atford a proper seat for a gasket or else the 
gasket must be so made that it will fill all cracks and 
crevices. 

tc) The stopper must he tough, well formed and uni¬ 
form and must tit closely in the neck of the carboy. 

(d) The gasket must he such as to afford a tight 
closure, m,ust not be subject to disintegration through 
action of various acids, must not become solid so as to 
hinder removal, and must not di.scolor the acid through 
contact. 

IP) The fastenings must be strong and .secure and 
only slightly, if at all, affected by acid fumes. It must 
also be easily applied and removed. 

( f) The entire closure should, it possible, be arranged 
so that an examination of it in place will show whether 
it is in good condition. 

tg) The cost of the parts of the closure and of the 
labor of applying it must be reasonable. 

Prevalent Type of Closure Prior to the 
Investigation 

There were two closures in very general use before 
the investigation was undertaken. The committee col¬ 
lected considerable data on the specific criticisms of 
them. 

CIgss I. The glass or earthenware stopper with a 


gasket, generally paraffined asbestos, held in place by 
a wire fastening of the “Brainerd” type or of the lever 
type such as the well-known “Gem” fastener. In this 
closure the glass stopper is easily broken; the earthen¬ 
ware stopper is frequently poorly designed and made 
and is sometimes brittle; no efficient venting is easily 
and surely obtained without the probability of leakage; 
the paraffined asbestos gasket or, in fact, any gasket of 
that type is efficient only when it has a nearly perfect 
seat; the wires of the fastener are frequently too light; 
and, if the carboy has a chipped neck, an additional 
coating of plaster of paris or .some cement mixture must 
be applied, but such a coating has generally been found 
to be inefficient against handling or storage. 

ClanK II. The earthenware (or occasionally glass) 
stopper sealed in place by means of plaster of paris or 
similar cement mixture, or possibly clay, applied be¬ 
tween the flange of the stopper and the neck of the car¬ 
boy and also coated over the entire stopper and top of 
the neck of the carboy and then inclosed in a burlap 
covering securely tied around the neck of the carboy; 
sometimes the burlap is further coated with tar or 
asphaltum. This closure is reasonably efficient when 
properly made and applied, but is especially undesirable 
because of the probability of the use of a poor cement 
mixture and careless application; it is also very liable 
to deteriorate in .storage due to the cement becoming 
crumbly; the burlap covering frequently conceals the 
defects until too late to jirevent accident. 

Development of Stopper De.sign 

Perhaps the first conspicuous progress was made with 
a porous earthenware stopper and about the middle of 
March, 1921, it was judged satisfactory. It had the 
following qualities in its favor: 

1. It was hard and could be well shaped in manu¬ 
facture. 

2. It was tough and would with.stand rough treatment 
without breakage. 

3. It could be made as highly porous .as neces.sary. 

4. It was non-sulphating. 

Later on a gasket was developed which gave great 
promise of filling the needs. It was made of a i-in. rope 
asbestos soaked in a mixture of paraffine and oil. This 
is 50 per cent machine oil and 50 per cent paraffine and 
is heated and thoroughly mixed and the a.sbestos rope 
soaked therein for about 5 minutes and then run through 
a grooved wringer to remove surplus material, allowed 
to .solidify and cut into proper lengths for u.se. This 
gasket is flexible, compressible and tough. Easy applica¬ 
tion, low cost, tight closure and no discoloration of acid 
was claimed. 

The Progress Report in August, 1921 

Conclusions that bad been reached in August, 1921, 
were: 

1. Glass stoppers ground to fit and secured in place 
by burlap or other suitable fastening allowed for all 
acids. Note: It was thought unnecessary to forbid the 
use of chipped necks or cracked necks with this form of 
closure. 

2. Glass stoppers with gasket; Not to be allowed. 

3. Porous clay or earthenware stoppers with gaskets 
and fastenings under the following conditions; 

(а) Allowed for all acids. 

(б) Stoppers must be made of material sufficiently 
porous to prevent accumulation of interior pressure 
under ordinary conditions of transportation. The M. A. 
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Knight standard porous stopper is to be considered as 
a minimum for porosity. 

(f) Stoppers must fit fairly closely inside the neck 
of the carboy. Shank of stopper must be at least li in. 
long and taper not more than J in. on the diameter. 
Stoppers must have two cross-grooves in the upper sur¬ 
face with minimum depth at top of 1 in. and maximum 
width of S in. Stoppers must l)e tough and not brittle. 

(d) Gaskets must be made of asbestos rope (not less 
than 1 in. commercial) soaked in a mixture of 50 per 
cent machine oil and 50 per cent paraffine at a tempera¬ 
ture of about 260 deg. F. and subscQuently wrung out 
and allowed to cool; other gasket.s of similar physical 
qualities so that they will remain plastic and not dis¬ 
integrate during use are also allowed. 

(e) The “Brainerd” or similar efficient wire fasten¬ 
ing or a lever fastening of type similar to the “Gem” 
must be used. Note: The use of a screw thread on 
inside of neck of carboy with corresponding thread on 
the .stopper is to be investigated. 

(/) Chipped lips not allowed unless the package will 
not leak when gasket and .stopper are in place and without 
using some additional means such as plaster of paris. 

The wire must be “Armco” or other acid-resi.sting 
iron wire dipped in asphalt paint. The diameter of this 
wire .should not be leas than some minimum size which 
will be inve.stigated and determined later. Po.ssibly 
0.1 in. (10 gage B.iSiS. or 13 gage Birmingham) will be 
all right for the Brainerd closure, while 0.16 in. will be 
proper for the lever type closure. 

Matkriai, Progress in the Development ok the 
Carboy Neck-Grinding Machine 

About this time the carboy neck-grinding machine 
was comi)leted, a de.scription of which was puVdished in 
Chrm. & Met. (vol. 27. page 12G7, Dec. 27, 1922). This 
was a condition greatl.y to be hoped for and was con¬ 
sidered of the highest importance on account of the fact 
that chippcid and cracked necks of carboys are among 
the greatest difficulties to be overcome in securing a 
tight closure. The work on this machine was pushed 
to a satisfactory conclusion and a separate report 
rendered. The .special recommendation was summarized 
as follows: 

That glass carboys used for the shipment of corrosive 
li«(uid.s must have an even surface around the mouth in 
which to seat the gasket; this surface must be at least 
1 in. in width for carboys of 7 to 13 gal. capacity and 
at lea.st di in. in width for carboys of less than 7 gal. 
capacity. 

The development of this machine allows us to con¬ 
sider that all carboys may be prepared, before shipment, 
with a smooth surface for the gasket seat and thus do 
away entirely with the use of plaster of paris or other 
cement or clay mixtures, which have undesirable quali¬ 
ties, for the purpose of sealing. 

Type of Wire for Fastening Also Studied 

The investigation was continued to determine the 
amount of corrosion of wire fastenings when used with 
porous stoppers and also to endeavor to develop a wire¬ 
twisting device that would be more powerful and effec¬ 
tive than the one ordinarily used for the Brainerd 
closure. A heavy type wire twisting tool was obtained 
after a very considerable delay and was tried out with 
heavy wire in several experiments, but without satis¬ 
factory results, as a strong tendency was noted to break 
the lip of the carboy due to the excessive pressure de¬ 


veloped. Otherwise the tool and heavy wire were 
satisfactory. 

Before formulating the final report certain special 
questions were brought up in a questionnaire, the 
answers being as follows: 

(a) The venting of carboys closed by ground glass 
stoppers should not be recommended or allowed. 

(b) The size of the inside diameter of the neck of 
carboy should not be recommended for standardization. 

(r) The dimensions of cross-grooves in the upper 
surface of stoppers should be recommended as having 
a minimum depth of A in. and a maximum width of 
I'l; in. 

Final Recommendations of the Committee 

The following recommendations were made by the 
committee and are reproduced verbatim from their final 
report: 

General 

1. The use of clay, plaster of paris and other similar 
mixtures for sealing carboys should be discontinued. It 
is po.ssible to get a good seal in this way, Imt the high 
probability of getting a poor seal, the tendency of these 
mixtures to disintegrate during storage, the fact that a 
good seal is hard to remove and results in chipped and 
cracked necks, the fact that such a seal is frequently 
u.sed to cover up serious chips and cracks in the mouth 
of the carboy, and the lack of necessity for such a sea! 
when proper gasket, porous .stopper and g<M)d flat seat 
on carlmy mouth are used, make the use of such seals 
inadvisable. 

D. Glass carboys used for the .shipment of corrosive 
liquids should have an even, unchippeii and uncracked 
surface around the lip on which to seat the gasket; this 
surface to be at least 1 in. in width for carboy of 7 to 
13 gal. capacity, and at least A in. in width for carboys 
of less than 7 gal. capacity. The “neck-grinding ma¬ 
chine” described, illustrated and recommended in oui 
report of April 18, 1922, makes this condition a com 
mercial possibility. 

,3. The stoppers for carboys should 1 h“ required to fi 
fairly closely in the mouth of the carboy and have i 
taper conforming closely to the taper of the inside o 
the mouth of the carboy. 

4. The size of stoppers should be standardized as 
nearly as possible at not more than i in. less diameter 
(approximately) than the inside of the carboy neck. 

« 

Stoppers 

5. Glass stoppers, ground to fit, should be authorizec 
for all corrosive liquids, and should be secured in p1ac< 
by wire, cloth, burlap or other suitable fastening. 

6. Clay or earthenware stoppers, porous, should b( 
authorized for all corrosive liquids; they should bi 
made of a material sufficiently porous to prevent accu 
mulation of interior pressure under conditions of trans 
portation or storage; they should be tough and no 
brittle, and of such material as will not be disinte 
grated by the corrosive liquid contained in the cai 
boys. These stoppers should be of such size that th 
shank will fit inside the mouth of the carboy with no 
over A in. clearance. The shank of the stopper shoul 
be at least 14 in. long, and should taper not more tha 
4 in. on the diameter; the upper surface of the stoppe 
should have two cross-grooves with minimum depth o 
tfc in. and maximum of A In., measured at the cente 
of the top; provided, that these stoppers, when mad 
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with screw thread to engnge in corresponding: threads 
on inside of carboy neck, need not have the grooves in 
their upper surface. 

7. Glass stoppers (plain or .screw, but not ground to 
fit), clay and earthenware stoppers (not porous) and 
other similar stoppers should not be authorized for 
mineral scids or for other corrosive liquids liable to 
develop considerable interior pressure; such stoppers 
may be properly authorized under suitable condition.s 
other than the foregoing, but which should te deter¬ 
mined dependent on the iiarticular article being shipped. 

8. Asliestos rope, treated, should be authorized for 
use for any corrosive liquid tbal will nol seriously dis¬ 
integrate the gasket during u.se; tlie.-ie gaskets should 
Je made of asbestos rope (not less than I in. commer- 
;ial) soaked in a mixture of 50 per cent machine oil and 
)0 per cent paraffine at a temperature of 250 deg. F. 
(approximate) and subsequently wi'iing out slightly and 
illowed to cool. 

9. Flat asbestos, IJubberoid and other .similar gaskets 
(not thoroughly pla.stici should nol be authorized for 
Jse for mineral acids or for other coi-rosive liquids 
iable to develop considm'able interior piessuri'; they 
nay be properly authorizeil under suitabh* conditions 
)ther than the foregoing, hut which should bo deter- 
nined dependent on the pai'ticular arlii le being shipped. 

10. Other gaskets having jdiysicid properties similar 
to the treated asbestos i’o])e gaskets, described above, 

10 that they will remain |)last ic and not disintegrate 
during usip should also be authorized from time to time 
if found to Ik- properly efficient in transportation and 
storage. 

Slojtiirr Faritrnhills 

11. Wire fastenings of the type in whi<-h a wire is 
passed around the neck of the carboy just below the 
mouth and thence up over the stopper and twisted fast 
in a way to securely hold the stopper in jilace (such as 
the “llrainard” fa.stener) sould ts‘ authorized for all 
corrosive liquids; the wire should be reiiiiired to be 
made of material as highly acid-rosi.stant as practicable 
(“Armco iron” is recommended), and should Ixi nol less 
in size than No. 14 B.w.g. They should be coaled with 
H'id-resistant paint before using, 

12. Wire fa.steners of the lever type (such as the. 
‘Gem" fastener) should be authorized for all corrosive 
iquids; the wire should be made of material as highly 
icid-resistanl as practicable and should not Ire leas in 
dze than No. 9 B.w.g. They should be coated with 
icid-resistant paint before using. 

13. Metal screw cap fasteners, consisting of a cap to 
icrew down over the thread mi the outside surface of 
the mouth of the carboy should be authorized for all 
jorroaive liquids; the thread should be required to be 
heavy and rounded to prevent chipping and should be 
made so that, with gasket and stopper in place, at least 
two full threads will be engaged; these caps should be 
made of material as highly acid-resistant as practicable 
and not less than No. 18 gage U. S. Standard in thick¬ 
ness. The cap may be allowed to have a hole in the top. 

14. “Screw thread on stopper” fastening in which a 
thread on the shank of the stopper engages in a cor¬ 
responding thread on the inside of the mouth of the 
carboy should be authorized for all corrosive liquids; 
the thread should be required to be heavy and rounded 
to prevent chipping, and should be made so that, with 
gasket in place, at least two full threads will be engaged. 

16. Action should be taken to advise all users of car¬ 


boys in regard to the desirability of instituting and 
enfoix'ing such of the recommendations mentioned above 
as are considered acceptable. 

1(). The Bureau of Explosives should be requested to 
take appropriate action at some future date such that 
all concerned will have ample opportunity to prepare 
them.selves for the change, to make obligatory and 
eff'eclive throughout the United States and Canada such 
of the foregoing recommendations as may be acceptable. 


Coiiipurisoii Mild*' on Prices of Ceiiieiil 

The Cement Information Service has recently i.s.sued 
a .statement of the facts concerning cement prices, 
profits, production and distribution, in reply to charges 
t)rought against the cement industry as a whole. It 
is .stated that during the early part of 1915 some com¬ 
panies sold cement at 60 cents a barrel at their mills— 
a ])ricc admittedly below cost. Never befoi'e in the hi.s- 
tory of the indu.'-’try had cement prices drojiped so low. 
■Many manufacturers refu.sed to sell their product at that 
figure. Being confronteil with serious financial diffi¬ 
culties. some (ilants were obliged to close. In reference 
to this, the Cement Information Service states that it 
IS not fair to take the price of a commodity at an abiior- 
iiialiy low jioiiit and during a temporary period a.s an 
indication of what a reasonable price should he. 

A coniparisoii between the price of cement and that 
of other building materials indicates that the price of 
cement did not rise to the high point reached by other 
building materials, (lenient prices are therefore ex- 
tremelj- low, considered relatively or absolutely. Let us 
compare today's price of the essential elements in the 
lost of cimieiit with the jirice in 1914; Coal per ton 
delivered at the cement mill in 1914 cost $2.45. Coal 
now c.ists $6 per ton. Labor in cement plants in 1914 
reieived on the average 20,1 cents an hour and now 
receives an average rate of about 42 cents an hour, 
((ypsiini (ler ton at plant in 1914 co.st $2.75. It now costa 
S6.20 pir ton. Bags per 1,000 in 1914 co.st about $82. 
.Nhiw bags cost about $215 per 1,000 due to the ri.se in 
the price of cotton from 7 cents a jxiund in 1914 to 
about 30 cents a pound today, and it takes four hags to 
make a barrel of cement. 

Selling expense is also an important item in the cost 
of cement. Nineteen Eastern companies report that 
selling e.xpen.ses increased on the average from 6,4 cents 
per barrel in 1914 to 12,5 cents per barrel in 1921. When 
existing conditions are taken into consideration, present 
figures for cement compare very well with tho.se pre¬ 
vailing in 1915. 


Resistance of Flow of Ore Through Beds 
of Solids 

A large-scale apparatus has been devised at the 
Minneapolis Experiment Station of the Bureau of Mines 
for measuring the pressure encountered by a stream of 
ore in its passage through beds of lumps of coke and 
ore. More than 150 tests have been made. Three 
sizes of coke were employed (pea, nut and stove) and 
in each case it was found that the pressure drop varies 
as the square of the weight of air forced through a 
given bed. As yet the effect of the size of the coke 
on its specific resistance has not been determined. 
Experiments for the three cokes individually have been 
made and the binary system pea coke-stove coke has 
been completed. 
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Secondary Structures in Steel 


steel Solidifies in Dendrites of Delta Iron; Transformation Into Gamma Iron 
Involves Recrystallization Into Independent Granules of Austenite; Further 
Change Into Alpha Iron Causes Three Varieties of Secondary Structure 



Colonel N. T. Belaikw, C.H. 


I N 1913 Prof. Federico Giolitti communicated a paper 
1(1 the Academy of Science of Turin, giviiif; some 
ob.servations on a piece of met.ai “whose structure 
did not correspond to Beiaiew’a dicta.” 1 received a 
copy of that paper from Professor Gioiitti on the eve 
of the great war and was unable then to more than 
glance at it. So that very interesting paper remained 
unansw'cred. 

Dr. Giolitti also publi.shed a series of article.s on the 
structure of steel in Chemical & Metallurgical Engineer¬ 
ing during 1920. In the first of.these, on “Crystal¬ 
lography of Alpha and Beta Iron,” he gives a critical 
survey of my published views on primary and secondary 
crystallization and scheme of the three main secondary 
struct ure.s—viz., the network structure, the Widman- 
staltian .structure, and the structure of large crystals. 
Then Professor Giolitti proceeds to give his observa¬ 
tions on a sample of .sheet steel having 0.32 per cent 
c.irbon. which had been heated about 5 months con¬ 
tinuously at from 900 to 1,050 deg. C. and then cooled 
with the furnace, requiring 41 days to drop from 1,000 
to 150 deg. G. He says: “Belaiow’s views would re¬ 
quire such a piece to have a reticular .structure, yet this 
metal has very coarse crystals and perfectly developed 
Widmaiistattian structure.” Thus his idea that ferrite 
IS ejected to the periphery of homogeneous austenite 
on vi>ry slow cooling is not confirmed by study of a 
rcallx uniform metal, which then actually gives Wid- 
i.ianstattian structure." 

Instead of the author’s hypothesis. Dr. Giolitti holds 
that “hypoeutectoid steels, especially, can therefore be 
classified and Iheir structure explained by the hypoth¬ 
esis that beta iron assumes a granular and alpha iron 
a laminar habit.” The real point at issue between the 
two views is, therefore, whether a definite type of .struc- 
liire is more or less linked up with certain allotropic 
modifications of iron, or whether it is dependent on 
Ihcrmal treatment only. Some of the dilferenecs uii- 
doubtedl\ ari.se from the fact that Dr. Giolitti was con¬ 
sulting an imperfect abstract found in a German journal 
of my early writings. 

'I'HREE Types of Secondary Struchures 
My views on secondary structures in steel were first 
presented in various papers read before the Russian 
Technical Society in 1908 and 1909 and subsequently 
published in my thesis "On Grystallization of Steel on 
Slow Cooling” (Petrograd, 1909). In 1912 they were 
traversed again at some length in French in the Rente 
tie Metallurgie' and in 1920 in English in a paper read 
before the Institution of Aeronautical Engineers.’ They 
also formed the bulk of my two first lectures on "Crys- 

“'Sur In CrlsttLllidatlon et Structure des Aciers refroldes lente- 
ment," Rev. Hit., 1912, p. 821. 

'"The Structure of Steel," J. /net. Aeronautical Ettpineerc, 1920. 

vol. 1. No. 3, p. 14. 


tallization of Metals” delivered in 1922 at the Royal 
School of Mines (University of London). 

In proposing my scheme of three secondary struc¬ 
tures, I had in view two main considerations; to bring 
in evidence first the crystaljographic relations, and sec¬ 
ond the relation between these structures and the vari¬ 
ous aieas of the well-knowm iron-carbon equilibrium 
diagram (Fig. 1). One of the moat important deter¬ 
mining factors is also the influence of previous processes 
on the condition of the metal immediately before sec¬ 
ondary crystallization would start. Therefore, there 
are two of such processes now to be taken into consider¬ 
ation: the solidification process or "primary crystalliza¬ 
tion,” occurring in the mushy zone between the liquidus 
and .solidus lines and the proce.ss of "granulation” 
taking place in the austenitic zone. 

Rrimarg Cryntallizaiian results in the formation of 
dendritic crystals or dendrites in every alloy. After 



KKl, ]. -mON-CAKP.ON DIAGIIAM. AS PRO- 
I'OSEIi RY HONDA 

having completely solidified the alloy will be constituted 
of juxtaposed and interlocked dendrites. Every den¬ 
drite is a unit both from the crystallographical and 
chemical point of view. Alloys solidifying over a range 
of temperature—i.e., forming solid solutions—develop a 
chemical non-homogeneity in the dendrites which 
remains during its cooling and may be revealed at 
ordinary temperatures by proper methods. We say, 
therefore, that "development of macrostructure reveals 
dendritic structure.” 

The importance of primary crystallization has been 
sufficiently realized these last few years, and advantage 
taken of it. The same cannot be said about the subse- 
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quent phenomenon of Kramilatinn. A i-onsiderable 
amount of confusion appears to exist in the minds of 
aevfral authorities, and the author IVels compelled to 
re-cover the ground already traveised in his previous 
papers,'some of which are quite inacci-ssilile. 

Granulation 

On erftering the austenitic /.one every alloy is built 
up of dendrites; in leaving that zone, as the direct 
observations of Osmond and Baykoif .show, every alloy 
is build up of “grains” or “granule.s." 

The .structure of dendrites (Fig. 4). as already men¬ 
tioned, can be revealed by macro-etching ■ for instance 
by the method of N. 1. Belaiew idiluted picric acid), by 
the cupric reagent of Stead and I.e Chatelier, or by one 
of the "Damascene etchings." The structure of the 
granules can be revealed by etching the .steel while in 


sequently of crystalline grains) are also altered. The 
general character of the’ process, however, remains the 
same and the resulting structures remain polyhedral, 
as appears to be true for all known allotropic transfor- 
mation.s. 

Therefore the present author has advanced the view 
that the granulation process is linked up and even 
cau.sed by an allotropic change in iron. In his view the 
granulation zone is the one true gamma zone, while in 
the area of primary crystallization the iron is in 
another modification (as some authors suggest it 
exists in the delta state). 

The final result of the granulation process is the 
breaking up of every alloy in a number of crystalline 
polyhedral grains, every such grain or granule being 
an allotriomorphic crystal. So it happens that the 
crystallographic unity of dendrites is destroyed in the 



I'lilS : T(i I T'KIMI III.’ SKCONIiAHV STItrc’TUIiUS 
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the granulation zone by the method of Saniter or 
Osmond.’ The .same structure is revealed afterward 
by secondary deposits. 

Dendrites have become very familiar to us now and 
it is well to bear in mind that that structure is a 
macrostructure—i.e,, a structure usually visible by a 
naked eye, hence the dimensions of dendrites are 
usually large. The structure of granules nr the general 
picture of granulation is but .seldom seen by an unaided 
eye; larger magnifications are needed and hence the 
name of microslructure. As a rule a great number of 
granules arise from one dendrite. The dimensions and 
distribution of the dendrites of primary crystallization 
depend on conditions of cooling during solidification. 
Correspondingly, the dimensions and di.stribution of the 
granules depend on the conditions of cooling in the 
austenitic zone. These proces.ses are different and inde¬ 
pendent and the resulting .structures are also different 
and independent. 

The process of granulation is governed by the same 
laws as every process of recrystallization in a solid 
crystalline body—i.e., nuclei are appearing at a certain 
rate and transformation starts from these with a cer¬ 
tain linear velocity. As the conditions of cooling are 
altered the number and distribution of nuclei (and sub- 

'"'.MUrostrurture of Iron ftnd Mild Steel at HIsll Temp-Taturop,” 
to H S. Knwdon Hiid Hownrd Scott.. A.I.M.K.. KebruHr,v. II120, 
nu’i'tinK Chfiii. rf .Wrf vol. 22, p. 787 (19211). 


granulation zone; every alloy on leaving that area is 
built up of new crystallographic units. However, the 
chemical non-homogeneity of austenite (due to the mode 
of dendritic crystallization) remains, .so that both of 
these structures can be revealed on every such alloy 
or piece of metal. Proper etching will reveal both 
the dendritic structure of primary crystals and the 
boundaries between the granule.s. 

Decomposition ok Austenite 

It is in such an alloy, built up of a number of 
allotriomorphic crystals or granules, that the decom¬ 
position of austenite into the excess constituent and 
pearlite occurs. Every granule possesses its own 
crystallographic orientation and all the elements of 
such a grain are crystallographically identical; but 
where different grains meet there mu.st be a kind of 
neutral zone, or “no man’s land,” where the crystalline 
matter cannot assume the orientation of either of the 
grains. This thin layer, which according to Beilby, 
Rosenhain and others is in an “amorphous” state, 
seems predestined to facilitate the ejection of the first 
particle of the cry.stallizing pro-eutectoid element, the 
latter tending to form an envelope about the-remaining 
austenite. Given sufficient time and other suitable con¬ 
ditions the whole of the excess element will be ejected 
to the. periphery of the grain, forming a membrane 
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of a certain thickness. On a plain section such struc¬ 
ture will be seen as a cellular or network structure 
(Fig. 2). Thus arises one of three secondary structures 
seen in steel. 

WiDMANSTATTlAN STKUCTURE 

If the whole of the secondary deposit hud time to 
segregate in this way a pure "network structure” would 
ensue. The main condition is a correct relation between 
the size of the grain and the velocity of crystallization. 
It is easy to see that the larger the .size of the grains 
the more difficult it is to expect that the whole of the 
.secondary deposit would collect at the boundaries. 
Then, if the process were to continue at a more accel¬ 
erated pace in a coarse-grained metal, a certain propor¬ 
tion of the excess constituent would be forced to 
crystallize out “on the spot”—that is, not at the 
boundary but in the middle of the gram, whereupon the 
habit and the orientation of the crystalline aii.stenite 
w(juld be the dominant factors controlling the shape of 
the deposits. Ordinarily the latter would arrange them¬ 
selves along the cleavage planes of the mother crystals. 
Cleavage planes in an octahedral grain are parallel to 
four faces of the octahedron. Ferrite precipitated 
along such planes would build up the appearance of 
Widmanstattian figures on a .section. These Widman- 
stattian figures together with the network form the 
■'Widmanstattian .structure." (Fig. d.) 

Structure of Larce Crystal.s 

The third possible type of .secondary structures would 
■>ccur if the secondary deposits would lodge themselves 
parallel to the axes of the dendrites, reminding one of 
the crystal .skedetons of the macrostructuru. That will 
occur in the absence, total or partial, of granulation. 
Then the crystallographic unity of dendrites remains 
unde.stroycd and the elements of secondary crystalliza¬ 
tion lodge themselves preferentially parallel to the 
dendritic axes. Such structures may be seen either in 
h.\ pereutcctoid steels, where the granulation zone is 
nearly absent, or in large steel cry.stals like the famous 
t'shernoff crystal, when the granulation zone was appar- 
ently passed too rapidly. Such structure the author 
calls the structure of large crystals. (Fig. 6.) Together 
with the Widmanstattian and the network structure it 
forms the triad of secondary structures. 

In my opinion the occurrence of various secondary 
structures is thus explained without assuming with Dr. 
(liolitti that beta iron assumes a granular and alpha 
iron a laminar habit. By studying the secondary crys¬ 
tallization and the subsequent formation of pearlite 
grain I have never been able to find any crystallographic 
or structural difference between the alpha and beta 
varieties. Recent X-ray studies seem to confirm this 
view, while they also confirm the cxi.stence of the delta 
modification. 

Genesis of Secondary Structures 

A series of steels were made in 1907 and 1908 accord¬ 
ing to my directions at the Poutilov and Ijewsky Works 
in Russia. The carbon content was about 0.60 per cent 
for alloys Nos. 5, 6 and 8 and 1.80 and 2.20 for alloys 
Nos. 1 and 2 respectively. All these steels were 
prepared under the conditions indicated by Anossoff 
and Tshernoff for the manufacture of Damascene 
steels—i.e., cooled at an extremely slow rate—the area 
of secondary crystallization was passed very slowly 
indeed and the deposition of ferrite lasted pot less 


than 2 hours. The process of granulation was also 
very marked in the hypo-eutectoid alloys, the granules 
growing sometimes as large as 7 sq.cm, in cross- 
sectional area. Steels Nos. 5 and 6 prepared at the 
Poutilov Works, exhibited a pure network structure', 
but on a very large scale. On the other hand, alloy No. 
8, made at the Ijewsky Works, exhibited a splendid 
Widmanst&ttian structure. Hypereutectoid steels gave 
the structure of large crystals. 

The conditions of cooling at the Ijewsky Works dif¬ 
fered from those at the Poutilov Works in that the 
steel ingots were stripped earlier, piesumubly during 
the process of secondary crystallization. Therefore 
1 arrived at the conclusion that Widmanstattian struc¬ 
ture will be favored by a somewhat greater cooling 
speed in the interval of secondary ci'y.stallizution. These 
conditions would be presept either when the velocity of 
cooling through the .secondary range is not excessively 
low, or when a marked undercooling occurs after a 
very slow cooling. If a .steel is undercooled the .sec¬ 
ondary cry.stallization—i.e., the throwing out of the free 
element—proceeds at a considerable velocity in spite of 
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the cooling being extremely slow, or the temperature 
even nearly stationary. In practice, this usually occurs 
in muffles, runners and the like; several in.stances were 
mentioned by the author in his thesis and have been 
noted by other writers. 

The piece of sheet steel described by I^rofessor 
Giolitti,* which had been heated for about 6 months 
continuously in the granulation zone apd then cooled 
slowly also comes under the heading. Its Widman¬ 
stattian structure is entirely in accordance with the 
present author's views. Here I would like to dra'W 
attention only to the importance of granulation and the 
size of the granules, in the production of such struc¬ 
tures. The first and paramount condition for obtaining 
a well-defined Widmanstattian structure is the devel- 

•'•cryiitalloxraphy ot Alpha and Bnia Iron," by Federico GlolIttI 
Chen, i JUiMarch >1, 1920, vol, 22, p. .186. Fig. 6 of this 
article la Incorrectly deecrtbed. It ie a view of steel containing but 
0.60 per cent carbon. Fig. 6 should also be called "Btructure of 
Large Crystals." 
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opment of large grains of austenite while in the 
granulation zone. Once that is achieved, it will be 
comparatively easy so to modify the velocity of sec¬ 
ondary crystallization as to cause the largest possible 
amount of the free element to crystallize out along 
the cleavages of the large granules and produce the 
Widmanstiittian figures. 

The smaller the granules the greater must be the 
speed of secondary crystallization to produce the Wid- 
manstattian structures. 

In my 1909 thesis I insisted on the importance of 
a uniform orientation of the elemental octahedra in 
the large granules as the mo.st important preliminary 
condition for the 8ubse(|uent development of Widman- 
stiittian structure. In other words, each grain must 
he a true crystal, as far as its inlernal arrangement 
is concerned. In my later French paper (1912) I also 
dwelt on the relation between the size of the granules 
and the velocity of secondary crystallization, and on 
the importance of undercooling to produce Widman- 
stkttian structure. It i.s regrettable that my view.s were 
rendered somewhat incorrectly and the illustrations 
wrongly labeled in the te.'ct which was mainly used by 
I’rofessor Giolitti. 

It is very difficult to bring out simultaneously the 
white ferrite mesh of the network structure and the 
dendrites of primary crystallization. I attempted to 
.show that the “dendritic” structure as a rule is in no 
way related to the secondary structure; in some cases 
one dendrite i.s cut up in a multitude of granules, in an¬ 
other, one granule or one ferrite mesh contains several 
dendritic systems. That idea has been considerably de¬ 
veloped by the present author in his French paper and in 
the publications following. I should therefore like to take 
this opportunity of saying that on this point 1 am 
in complete agreement with the view.s of Profes.sor 
Giolitti and would like to indorse the conclusions of 
the latter's paper on the "Kelationship Between Den¬ 
dritic Structure and Ferrite Me.sh”‘; I feel, however, 
that if rightly interpreted the dendritic structure show¬ 
ing thin ferrite meshes shown in Fig. 4 could find its 
place in the latter paper, alongside I’rofessor Giolitti’s 
very interesting photos. 

SUMMAKY 

To sum up, the present author believes that by 
suitably altering the velocity of cooling through the 
granulation zone and the zone of secondary crystal¬ 
lization any one of the three types of structures can 
be produced. So, for instance, my alloys Nos. and tl 
with O.fiO per cent G exhibit a macroscopic network 
structure; alloy No. 8 (C = 0.53 i)er cent) is a typical 
example of Widmanstattian structure, and my alloy No. 

1 shown in Fig. 3 exhibits the structure of large 
crystals. The famous Tchernoff Crystal (C == 0.60 per 
cent) is the classic example of the structure of the 
latter. 

This .shows that the type of structure “depends in 
the first instance not on the chemical composition, 
liut on the conditions of cooling, and brings into evi¬ 
dence the importance of crystallographic relation not 
only in crystals and isolated grains but in ingots and 
in every article manufactured of iron, steel or any 
other metal or alloy.”' 

ICiiKland 

rf Mft vol. ':‘2, i> USD. May 13, 1920. 

'’'Crystallizalion of Motnls,” by Colonel N. T. Belatew. Lonclon. 
University of I.#nn(ion Vretw 1922. p. 71, 


Creating a New Industry 

Prodigious Wood Waste Will Be Made Available 
for Industry by a New Process 

A t the present time, it i.s safe to say, not much 
over 40 per cent of the average timber tree gets into 
the .shape of lumber at the mill. The waste of limbs, 
of unu.sed portions of the trunk, of bark, of sawdust, 
of slab.s and trimming.s at the mills make up nearly 60 
per cent of the total timber volume. Of course some 
of this material is burned to fairly good advantage and 
not infrequently some of it is available for paper 
making, but from the 60,000 sawmills in the United 
States the total loss from waste wood must be 
prodigious, .so it is with cmi.siderable interest, from bo'.h 
the economic and the technical standpoint, that the 
recent announcement of the National Lumber Manufac¬ 
turers Association has been welcomed. 'Two men on 
the Pacific coast, W. 'T. Dumblelon and W. A, I.euen- 
berger, have developed a process for utilizing this wood 
waste in the form of briquet that will have a thermal 
value eipial to that of the best anthracite coal. 

What the Saving May Mean 

The mill waste which may be u.sed in this new devel¬ 
opment may amount in value to as much as 60 per cent 
of that of the large mills. In a fair-.sized sawmill, 
producing 200,000 b.ft. of lumber per day, there will 
be 200 cords of waste material to di.spose of. It i.s a 
wicked economic fact that more than half of this mate¬ 
rial is probably burned in waste burners because there 
is no market for its utilization. From such a mill the 
men referred to have produced over 60 tons of charcoal 
briquet at a manufacturing coat of $8 per ton, nothing 
being allowed for the cost of the material when the 
briquetting plant is operated in conjunction with the 
mill. In addition to this, 16 gal, of tar oil, 30,000 cu.ft. 
of wood gas and 7 gal. of acetone are recovered for eacn 
Ion of briquet delivered. With that method of making 
briquets, it is entirely possible that they will find a use 
in the metallurgical industries on the Pacific coast, 
•where they would be able to replace high-grade coals 
id, roughly $16 per ton. If such a thing works out 
economically, it will undoubtedly prove a big boom to 
Ihe industrial Northwest, where steel and pig iron have 
nol been able to develop because of lack of good coking 
coal. 

Possibilities of the Plan 

From an economic standpoint, the saving is conceiv¬ 
ably .stupendous. The mills in Wa.shington and Oregon 
produce 9,000,000,000 ft. of lumber a year. If they 
were all to introduce thi.s new carbonizing and briquet¬ 
ting proce.sa, their waste would make 2,700,000 tons of 
briquets a ,vear. enough to meet the requirements of the 
section for high-grade domestic fuel as well as prospec¬ 
tive metallurgical requirements on a large scale. Applied 
to the entire amount of the lumber output of the United 
States, the potential amount of fuel of equal quality to 
anthracite realized by this process would be close to 
10,000,000 tons. The same land that makes briquets 
can produce acetone, tar oil and gas with some compar¬ 
atively inexpensive additional pieces of equipment, and 
this would net roughly 2,600,000 gal. of tar oil, 6,000,000 
cu.ft. of gas and 1,000,000 gal. of acetone each year. 

In addition to these figures can be added some con¬ 
siderable savings due to the use of logging wastes, 
which are about as large as those of the mill waste. 
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Evaluation of 
Decolorizing Carbons 

It Is Contended That Present Empirical Methods 
Should Be Replaced by General 
Adsorption Data 

By Marshall T. Sanders 

Atlas Powder Co.. Wilmington. Del. 

A lthough decolorizing carbons have been of com- 
^ mercial importance for a decade or two, there is 
as yet no standard method for evaluating them. 
Each manufacturer and each buyer has his own teat. One 
selects bone black or some carbon as a standard, and, 
more or less arbitrarily, says that' his product is. per¬ 
haps, thirty times as efficient; another rates his product 
on its “decolorizing power,” a test dependent upon per¬ 
centage of color removed by a given quantity of carbon 
from a certain solution. A third tries to measure the 
amount of dye which he can add to an aqueous sus- 
ponsion of the carbon without coloring the water. In 
all of these methods lies a common fallacy. A straight 
line cannot be determined by one point, nor is one 
eiiuation with two unknowns capaldo of definite solu¬ 
tion. 11 has been shown that decolorization is an ad¬ 
sorption phenomenon. The empirical adsorption equa¬ 
tion most widely used in relation to experimental data 
dealing with adsorption is that proposed by Freundlich: 


where A’ is the amount of solute adsorbed by M grams 
)f the absorbent and C is the concentration of this ma¬ 
terial remaining in the solution at etiuilibrium. Doth 
k and n are empirical constants and any method of 
evaluating decolorizing carbons must take into con¬ 
sideration the fact that there are two of them. 
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Methods of Measuring Color 

The evaluation of decolorizing carbons postulates the 
measurement of color, so it might he well to considei 
immediately the commercially used methods for measur¬ 
ing color of liquids. 

There are three of these methods: 

(1) The use of Nessler tubes or a Duboscq type of 
colorimeter. 

(2) The use of instruments in which the color of the 
liquid is matched with tinted glasses. 

13) The use of instruments depending on the meas¬ 
urement of the extinction coefficient for certain wave 
lengths of light. 

Nessler tubes or the Duboscq colorimeter are used 
only when the colors of the unknown and known sam¬ 
ples can be perfectly matched by the dilution of one 
of them. If several coloring matters are preaept and 
are not in the same proportions in both samples, the 
tints will be different, and a match of the colors prac¬ 
tically impossible. L. W. Parsons and R. E. Wilson 
have found that a Duboscq colorimeter may be used for 
the measuring of the color of certain oils. In our work 
with sugars, however, we have found that the color 
of the decolorized solution cannot be matched with any 
dilution of the original sample. In such a case, either 
Nessler tubes or Duboscq colorimeter are useless. 

The Lovibond tintometer is an example of the second 
class of instruments. The chief drawbacks of these 
instruments are the large assortment of colored glasses 

V Ind. Bnff. Ohem., vol. 14, p. 2<9 (1922). 


lU'ccssary, the rather loni? time consumed in taking a 
reading, the difficulty of checking results and of two 
operators reading a given solution alike. Parsons and 
Wilson in the article referred to above also point out 
that the Lovihond color scale is not directly propor¬ 
tional to the true color scale. This may be due in part 
to the loss of light by reflection from the many surfaces 
exposed when a number of colored slides are used. 

Ill the third class fall spectrophotometers, and pos¬ 
sibly the Iless-Ives tintphotometer. A spectrophotom¬ 
eter would doubtless be far better than the Hess-Ives 
tintphotometer, but the original cost and the care needed 
for its operation disqualify it for ordinary laboratory 
work. The color screens of the Hess-Ives tintphotom¬ 
eter transmit rather wide regions of spectrum. How¬ 
ever, we have found it quite satisfactory in our type 
of work. 

Modified Units for Hess-Ives Instrument 

Meade and Harris' propose a system of units for use 
with the Hess-Ives tintphotometer. These units are 
based on the extinction coefficient. Meade and Harris 
give equal weight to the units representing red, green 
and blue violet light. The units which we use are those 
of Meade and Harris, weighted by the luminosity of 
each color. A system of these units is given in Table I. 

The writer believes these modified units more closely 
represent the color of a solution as it affects the human 
eye than do those of Meade and Harris. The scale read- 

>J. Ini. Em. Chen., vol. 12, p. 687 (1620). 
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ing of the Hess-Ives tintphotometer for each acreen is 
translated to “units of color” for that screen. The sum 
of these values for each screen is taken as the color of 
the solution. 

It is the writer’s desire to take exception to a recent 
statement' that the color units read hy viewing a A-in. 
layer of li(|iiid are not twice the value determined by 
viewing a l-in. layer. The law lor the absorption of 
light by a transparent colored 1h|UI(I is: 


where / is the intensity of the transmitted light 
I,, the intensity of the incident light 
K the ba.se of natural logarithms 
1: a constant 

c the concentration of the light-adsorbing sub¬ 
stance 

(I the thickness of the Jayer of li(|uid. 

It is a well-known fact that if a colored sulistance 
suffers change on dilution, this law does not bold rigidly, 
but there is no evidence to sustain the opinion ))re- 
viously stated. The writer has found in the case of 
sugar and molasses .solutions that when thi‘ thickness 
of the layer of iHpiid is douliled the “color units” also 
double. 

At the fall meeting of the American Chemical Societj' 
in 11)21, Dr K. W. Zerbau presenti'd a pa|)er in winch 
he stated that he bad found that the removal of color 
by carbons follows the adsorption eiiuatiou, and that 
by using the Meade-llarris color units in iilace of the 
concentration terms .Y and (' in the adsorption formula 


he had obtained straight lines for the jilotted I'elations 
of the log to log C. 

The modified Meade-llarris units, given in Table 1, 
may be used eipially as well in place of the concentration 
terms .Y and (', When A’ and (' were ex|ire.ssed in these 

modified Meade-llarris units, the plot of log ^-log C 

was a .straight line in all cases tested by the writer, 
except for that end of the curve corresponding to very 
Bmall quantities of carbon and a consequent slight color 
removal. It is believed that the determination by the 
Hess-lves tintphotometer of the color removed and the' 
u.se of the modified Meade-llarris units will be found 
a satisfactory method. However, as has been pointed 
out above, the Duboscq colorimeter may l>e used with 
H,ssurance of accurate results in certain special cases. 

CoNrt.tisiON.s 

In view of the fact that the ad.sorption equation satis¬ 
factorily represents the action of a decolorizing carbon 
in any given ca.se, it seems that the logical way to 
evaluate decolorizing carbons is hy means of the adsorp¬ 
tion i.sotherm. Furthermore, as the constants of the 
equation |/.' and n) are for one particular coloring mat¬ 
ter and one initial concentration of that coloring matter, 
the action of the various decolorizing carbons should 
1)0 determined for the particular solution it is intended 
to decolorize. 

D. (’. Henry' is of the opinion that the exponent ~ 

•By F. K. Thomrts, In t\u Inst ptintgraph of p. 161), 7nffniafi(iii«l 
Sufftir Jovriuil. 

Map., vol. 44, pp 68r>-705 (1922), through Chem. Abs., 
vol. 17. p. 11 (1928). 


is the ratio of the osmotic work of adsorption to the 
HT 

total work ^ where IF is the non-osmotic work 

nJ -j- n 

of ad.sorption. If thi.s is the caao ^ will vary with the 

coloring matter to be removed. There is no apparent 
reason why the action of the carbon in one case should 
be of itself any criterion for its action in any other. 
It is a well-known fact that often a carbon that is more 
efficient than another in one case is less efficient in 
another case.' Suppose in the decolorization of a given 

solution hy each of two carbons, that the exponents -- 

for these carlions are not identical. Then the efficiency 
of ihe two carbons will vary with the color of the .solu¬ 
tion after decolorization. 

We are now in a position to .see the fallacies of the 
lireseiit methods of comparing decolorizing carbons. To 
say that one carbon is so many times as offiauent as 
another is valueless. To rate a carbon on its "decolor¬ 
izing power” or on some arbitrary test with a dye, 
while it is a step in the right direction, is inconclusive 
and misleading. The carbon will probably be u.sed on 
some solution other than the one on which it was stand¬ 
ardized, Even if by chance this should not happen, 
still by these methods only one point on the adsorption 
isotherm is determined, and the position or direction 
of the curve remains unknown. 

The ultimate method for evaluating decolorizing car¬ 
bons must take into account two factors. The various 
carbons do not act similarly on different solutions and 
the action of decolorizing carlion.s, being an absorption 
phenomenon, follow.s the ad.sorption eiiuation. 


Increase in Copper Metal Exports 

According to Commerce Monthly, cxport.s of ciqiper 
from the United States in 1922 showed a gain of Ifi 
per cent over 1921 and were only 11 per cent below' the 
pre-war average. The declines, as compared with 1921, 
in shipments to Germany and .lapan were more than 
off.set by the gains in exports to Italy, France, the 
United Kingdom and Belgium. 

Ninety per cent of the exports in 1922 was in the 
form of refined copper, in bans and iiigids, 7 per cent 
as copper rods, less than 2 per cent as uninsulated wire 
and 1 per cent as plates and sheets. Exports of un¬ 
refined, old and scrap copper were under 1 iier cent. 

Hopper exported from the United States meets as its 
chief competitors in the international market the 
exports from Au.stralia, Japan, Spain and Africa. Chile, 
Peru, Canada and Mexico likewise export large quan¬ 
tities, but most of their shipments, either because of 
financial control or for convenience in shipment, are 
sent to the United States, A large part of this output 
is refined here. As a refinery requires a large capital 
investment, the refineries of the United States play a 
large part in thi.s country’s control of the market. 

The ease with which copper may be worked led to 
its use in many household utensils, although in the 
Western world it has been displaced in this use to some 
extent by aluminum and enameled steel. In Eastern 
countries copper and brass are .still almo.st the only 
materials from which domestic utensils are made, and 
large quantities of those metals are imported. 

'A. B. Bradley, /lit. Sufiar JaurnaJ. vol. 23, pp, 25-32 (1321); 
vol. 23, pp. 455-62 (1321). 
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Engine Experiments With Oxidized Oils* 


By J. H. James and F, (I Zeisenheim 

I'rjmi'iuK'nt of riicmical MtiKlnrerinR. 

• ’iun-'KU.' In^tHutr of T'-clitiolojiy I'lttMburnh. I'o 


I T WAS pointed out in a pre¬ 
vious article' that in the 
catalytic oxidation of petro¬ 
leum hydrocarbons there is 
always a portion of the prod¬ 
uct having a lower boiling 
range than that of the raw 
material, and for convenience 
this was called “oxidized hero- 
sene.” As shown by the dis¬ 
tillations of the oxidation 
products used in the experi¬ 
ments described in the pres¬ 
ent paper, this material 
always had between 20 and 35 
per cent boiling under 200 
deg. C., while the upper limit 
in every case was taken at 300 
deg. C. 

Further it was noted in the 
earlier paper that the fuel 
value of these products was 
liwul one-eighth les.s than 
that of ordijiary petroleum hydrocarbon mi.xtures boil¬ 
ing within the same range. 

Reasoning from the work of other investigators, par¬ 
ticularly that which had been done on alcohol, it was 
believed that these oxidized kerosenes might show de¬ 
sirable properties when used as a fuel in an internal 
combustion engine. To test out this idea, the experi¬ 
mental runs described here were made, particular at¬ 
tention being paid to the behavior of the engine as to 
.my “knocking” or detonating characteristics of the 
fuels, as well as to the power developed in each case. 

The fuels tested were: (1) Ordinary kerosene (for 
comparison), (2) oxidized kerosene made by the oxida¬ 
tion treatment of Pennsylvania kerosene and taking the 
portion boiling up to 300 deg. C., (3) oxidized kerosene 
made in the same way from high-sulphur Mexican kero¬ 
sene, (4) oxidized kerosene made by applying the oxi¬ 
dation treatment to Mexican gas oil, and distilling out 
the portion boiling up to 300 deg. C. 

The Engler distillations of the fuels used in the kero¬ 
sene engine tests and the later automobile teats are 
given in Table I. 

Stationary Engine and Automobile Tests 

The kerosene engine used in the first .set of experi¬ 
ments summarized in Table II was a one-c.vlinder, 
10-hp., 376-r.p.m., Mogul No. H507, made by the Inter¬ 
national Harvester Co., of Chicago, and kept in some¬ 
what intermittent use for instructional purposes in the 
Automotive Laboratory of the Carnegie Institute of 
Technology. This engine is provided with attachments 
for “warming up” on gasoline. Lubrication is by forced 

*A paper preeenteA at the Richmond meeting of the American 
i^atitute of Chemical Engineers, Dee. 8, 1922. 

'Some New Petroleum Products ” by J. H. James, C'liem. d 
Jfet., vol. 26, No. 5, pp. 209-12 (1922). 


feeU. The water injection is 
provided for leaftening the det¬ 
onation common with kero¬ 
sene engines and the readings 
of this adjustment bring out 
an important characteristic of 
the oxidized kerosenes. 

Table 11 gives the more im- 
IRirtant readings taken; in 
every cji.se the engine was 
warmed up by running on 
ga.soline. 

Additional experiments bear¬ 
ing on the same line were tried 
a.s follow's on the two oxidized 
fuels within the gasoline 
range: 

The motor fuel No. 1 was 
tested in a .six-cylinder ear 
(28 hp.) which was run for 90 
miles under all sorts of city 
Iratlie eonditious, yielding 20 
miles per gallon, under the 
same conditions which gave with ordinary "58-60” gaso¬ 
line 14 to 15 miles per gallon. The most marked feature 
of the lest was the freedom from detonation with spark 
advanced and on hills, where the “58-60” fuel gave per- 
si.stent knocking. 

Disuu.ssion op Results 

The No. 2 fuel was used in a touring test in the 
same car with the following results: 

Lighter gasoline was needed for priming the cold 
engine. The road-touring teat consumed 10.8 gal. of 
the fuel, giving an average of 16.5 miles per gallon. 
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Engine experiinenls with a fuel 
inutle by the catalytic oxidation of 
kerosene and a fuel of similar ehar- 
ucter made by the oxidation of gas 
oil show that the oxidized kerosenes 
develop approximately the same 
jiower as ordinary kerosene, in spite 
of the fart that their thermal value is 
one-eighth less. It is believed that 
there is a better “elean-up'''' in the 
combustion of these portly oxidized 
fuels, which accounts for their effi¬ 
ciency. These oxidizx'd kerosenes 
show lower detonation tendeneies 
than the straight hydrocarbon fuel. 
Similar experiments with lower boil¬ 
ing oxidized fuels in an oiilomobile 
engine gave r»‘HultB wliieh show that 
the above results hold here as well. 
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With spark advanced almost no detonation was observed 
at any stajte of the run. Similar te.sts with “58-fiO” 
gasoline gave about the same mileage, but noticeable 
detonation. 

Realizing that part of the for<‘going results on the 
oxidized kerosene were obtained because of the pres¬ 
ence of the fraction boiling below 200 deg. C., it should 
be pointed out that this portion does not have the ordi¬ 


nary ga.soline distillation curve by any means; hence, 
if we call the portion from 200 to 300 deg. C. kerosene, 
the under 200 deg. portion resembles, as far as its dis¬ 
tillation goes, a heavy naphtha. Ijooked at in this light, 
these oxidized fuels up to 300 deg. C. might be regarded 
as mixtures of ordinary kero.sene with heavy naphtha, 
in ratios from 4:1 to 2:1. 

As bearing on this point, an engine run was made 
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with the oxidized Mexican kerosene in the automotive 
laboratory of one of the large oil companies. The be¬ 
havior of this fuel as to detonation was checked against 
a kerosene-gasoline mixture that would give the same 
low detonation characteristics. It was found that a 
mixture of 60 per cent kerosene and 40 per cent gaso¬ 
line was required to bring ordinary kerosene down to 
that of the oxidized kerosene in low detonating char¬ 
acter. 

When we note that all the oxidized fuels tried in the 
kerosene engine have one-eighth lower thermal values 
than ordinary hydrocarbons within the same distillation 
range and still gave as good or better efficiencies than 
ordinary kerosene, the writers believe that we must look 
to the chemiwd character of the mixtures for the ex¬ 
planation. According to this idea the original hydro¬ 
carbon molecules are weakened toward the oxidation 
attack in the internal combustion engine because of 
their oxidized character, so that a better “clean up” 
results, and perhaps more of a propulsive effect during 
the explosion which is evidenced by a dimii'iilion of the 
detonation. 


Gum Formation With Oxidized Fuels 

In the discussion following the presentation of Pro¬ 
fessor James’ paper at the Richmond meeting, Wilbert 
J. Huff, of the Koppers Co., asked the author if he has 
noticed any gum formation in the use of this fuel. 
It was pointed out by the inquirer that gum formation 
is a very fundamental question in the use of fuels in 
internal combustion engines and that an investigation 
by the Bureau of Mines had shown that oxidized gaso¬ 
line gives a heavy yield of gums. Professor James de¬ 
clared that most of the gum is in the fraction over 
300 deg. C. As bearing on the gum formation problem, 
the oxidation product fractions over 300 deg. C. were 
made into a lubricating oil by careful vacuum distillation 
and were used in the same kerosene engine described 
in the previous te.sts. There was no varni.sh-likc forma¬ 
tion with this lubricant, and the carbon formed was 
only about half that formed from the well-known com¬ 
mercial engine oil lubricants. This carbon was of a 
light, fluffy character. Professor James believes that 
here again the chemical character of the oil is the de¬ 
termining factor in the cleaner combustion. 


What Real Co-operation Can Do 
for the Edible Oil Industry 

Manufacturers’ Nearsighted Policy of Secrecy De¬ 
clared a Serious Obstacle to Technical Progress* 


By John P. Haukis 

('licmiiiil I'^iiRintri. KniiKa.^ I'ity, Mo 

O F COURSE we all hate to admit it, but, if we are 
honest with ourselves, we must acknowledge that 
the art of edible oil refining has progressed less since 
Its inception than any other branch of applied chem¬ 
istry. However, we are not willing to admit that this 
i.s due to any inferiority of the technical men engaged 
in this industry, but rather because practically all of 
the edible oil manufacturers have made a great fetish 
if secrecy, even introducing this pernicious practice 
into their own organizations, so that only the chosen 
few shall know the “wonderful secrets” by which their 
elhcienecy is obtained, with the idea of keeping their 
(luality high above their competitors’. In view of this 
selfish and near-sighted policy, it is really rather re¬ 
markable that the industry has progressed as far as it 
has. We can readily understand the manufacturers 
viewpoint, their idea being to stifle competition and 
obtain a virtual monopoly upon that business, or at least 
.secure a preference by the discriminating trade. 


Exchanging Technical Information 
A few years of real co-operation would make a tre¬ 
mendous difference in the edible oil industry. A few 
years of pulling together and “speaking out in meet¬ 
ing” would mean a great deal to everyone. The power 
of suggestion is a wonderful thing and when .lones 
of the John Doe Co. suggests to Smith of the Richard 
Roe Co. that we are doing thus and so in our neutral¬ 
izing process. Smith tries it out, adds his own individual 
ideas to it and obtains even better results than Jones. 
He then tells Jones about it, and Jones tries out 
Smith’s suggestions, which he improves by adding some 


•Extracts from an article In T/ie Cotlon Oil ?*'’*“* 

of Interstate Cottonseed Crushers Association and the American 


(> I Chemists Society. 


new ideas of hi.s own, and so on ad infinitum. The entire 
industry becomes stimulated, and undreamed of im¬ 
provements and economies result. 

Would it not be wonderful if we could attend a con¬ 
vention where no one attempted to secure all the in¬ 
formation pos.sible from everyone el.se, at the same time 
withholding all of his own information and intentionally 
deceiving everyone else, with the result that no one 
profits by attending the convention? 

Of course we must realize that no firm is ever going 
to be broad gage enough to sacrifice profits for the up¬ 
lifting of the industry, but what we do insist is that the 
sort of co-operation we have mentioned, which sounds 
like the coming of the millennium, would be of benefit 
to everyone in the long run, and that the most efficient 
concerns and those who do the greatest amount of ad¬ 
vertising would be the ones to profit most. 

Many employers of laborers condemn labor unions 
because they do not help raise the standard of labor. 
And yet those very men belong to trade organizations 
possessed of wonderful potential possibilities for the 
advancement of their industries, which have never made 
one single move for the production of higher quality 
products by that industry. 

And the vegetable oil industry is no exception. There 
i.s hot one concern in the industry which is producing 
the very best product of which it is capable, even though 
a part of its product may be very superior. And many 
concerns, through ignorance or through a near-sighted 
policy of “getting by” with the least possible cost, are 
producing a product which is so poor that it is con- 
.sumed only by the lowest class of trade and forever 
prejudices the discriminating trade against vegetable 
oil products, if they happen to try using it. 

This condition of affairs cannot be changed without 
a stiff battle, but could be overcome by the Interstate 
Cottonseed Crushers’ Association and the American 
Oil Chemists Society if they would inaugurate a reai 
campaign for co-operation with deeds instead of words. 
Those who err through ignorance should be assisted, 
and those who err through greed should be enlightened 
and shown that the best way is always the cheapest 
way. 
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Loading Limestone 

Bureau of Mines Issues Paper of Interest to All 
Plants Utilizing ],imestone 

N PLANTS which utilize limestnue the I’emoval of 

fraKmenlH of broken rock from tlie (|iuirry Itoor and 
the placing of these in curs for trunsimrtution to the 
kilns is a very important jirocess. At most plants of 
this nature, the loading constitules the largest single 
item in (|uarry cost. In view of (he great expense 
involved, the Bureau of Mines has niad<' an investiga¬ 
tion of the subject and has published the results of this 
investigation in a paper entitied (Sei ial 214(i) "Rock 
Loading at Lime-Plant Qiian ies." 

Hand LoMitNc 

Hand loading is prevalent at most linie quarries 
today, and this method has nunn'rous advantages. The 
greatest of these advantages, which ap))lies |iarlicularly 
to the small operator, is the necessity involved with a 
mechanical-loading .system for the in\'estment of a large 
amount of capital, against which the hand-lo.iding sys¬ 
tem involves very little outlay. Another advantage of 
the hand .system is that a certain amount ol sorting 
of the material occurs as it is loaded by hand. In 
addition, by hand loading the lines are .sorted out to 
the maximum amount in the first place, so that only 
large lumps are shipped to the kiln. A final advantage 
of the hand-loading .system is that it eliminates the pos¬ 
sibility of breakdown inherent in all mechanical systems. 

This hand-loading method, however, tuns many dis¬ 
advantages, two of which only need be mentioned. The 
first is the fact that with the hand-loading .system a 
much larger gang of laborers is necessary and all the 
troubles which follow on the employment of a large 
quantity of unskilled labor will attend the operation. 
The second disadvantage is the fact that the removal 
of waste and dirt will lag behind the removal of good 
stone inevitably where the hand-loading system is used, 
so that extra lalinr must be employed to remove this 
waste in proportion to that used for the limestone, and 
it will be found that the cost runs 2 or S cents per ton 
greater for handling the waste than for handling the 
good stone. This is not the case with the mechanical 
method. 

Loading With a Steam Shovel 

A steam shovel is used in loading limestone in con¬ 
nection with a crushing and scraping equipment, all of 
which involves a rather high first coat. The extent of 
the operation should govern the size of the shovel used 
—for an output of 150 to 300 tons of rock per day the 
small tractor shovels with j to H-yd. dippers are suit¬ 
able. The size of the shovel should be increased from 
there on in accordance to the size of the operation. 

A steam shovel has numerous advantages over the 
hand method of loading. In the first place, it can handle 
much larger sizes of material, doing away with a great 
deal of secondary blasting. Second, a great reduction 
is made in the size of the labor gang necessary. The 
Bureau of Mines figures show that one man in a hand 
shovel gang can load only about one-seventh of the 
material that a man can load with a steam shovel gang. 
This is, in fact, the principal advantage of the steam 
shovel and one that can hardly be overestimated. 

The first and main disadvantage of the steam shovel 
method is the fact that it entails the addition of crush- 
inf and sorting material, which is quite expensive. A 


second disadvantage is the fact that it is hard to make 
any differentiation in quality of the material loaded, 
as the steam shovel will load any undesirable material 
just the same as the good rock. This tends to degrade 
the final product. 

In view of the extra coat involved in the use of a 
steam shovel, for small plants it is sometimes not well 
In go into the.se methods, but it is more economical to 
retain the hand-loading method. 


Mineral Prndurliou in Canada in 1922 

Canada's mineral production in 1922 wa.s valued at 
if 18;!,00().b(»0—an increase of $11,106,000 over the value 
recorded ill the preceding year, according to a report 
issued by the Dominion Bureau of Stati.stics. This 
amount was made up as follows; Metallics, $61,000,000; 
non-niidallics, $82,.a00,000; structural materials and clay 
pnidiicls, $;ifl,;i00,000, 

The oulslanding feature of the metal production wa.s 
the large increase in gold in .both Ontario and British 
Ciiluriiliia, amounting to more than 1,230,985 oz. This 
repre.seiils an increase of ,31.0 per cent over 1921. 
Although nickel and copper were lower last year than in 
1921. silver and lead increased ajipreciably both in 
(luaiility and value. The end of the year al.so saw a 
marked revival in zinc and colialt. Metals as a whole 
advanced 23.9 per cent, to a total value of $61,144,990, 
as compared with $49,343,2,32 in 1921. 

This slight decline in the production of non-metallics, 
including coal, amounted to approximately $.5,260,343 
ill value. Since the greater part of this decrease was 
due to lo.ss of production, caused by labor troubki.s, it 
may be regarded as negligiWe. In the successful mar¬ 
keting of .structural materials and clay product.s, the 
revival of the building industry has played an important 
part and during the pa.st year production increased. 

The output of natural gas from Canadian fields in 
1922 amounted to about 14,9,54,097,000 cu.ft., valued at 
$5,468,963. The quantity of gas produced was more 
than 800,000,000 cu.ft. above the output in the preceding 
year, and the value in 1922 was about $874,799 more. 

The output of asbestos in 1922 reached a total of 
approximately 136,657 tons of all grades, valued at $4,- 
664,106, as compared with 92,761 tons, valued at $4,- 
906,230 in 1921. The appreciable percentage increase in 
production was due almost entirely to the activity about 
the mines during the closing months of the year. 

The recovery in mineral production as a whole to a 
total value of $183,029,695 may be considered most pro¬ 
pitious. Comparison with preceding years shows that 
1920, 1919 and 1917 were the only years in which this 
valuation was exceeded. 


Factors Affecting Contraction of Alloys 

The United States Bureau of Mines lists the follow¬ 
ing as the most important factors affecting the con¬ 
traction of a non-ferrous alloy on casting: (1) 
Chemical composition of the alloy; (2) pouring tem¬ 
perature; (3) cross-section of the bar poured; (4) 
length of the bar in relation to its cross-section; (5) 
character of the mold, and the method of molding; (6) 
gas occlusion, and overheating of the melt. These fac¬ 
tors are discussed briefly in Serial 2410, “Contraction 
and Shrinkage of Non-Ferrous Alloys as Related to 
Casting Practice,” which may be obtained frbm the 
Bureau of Mines, Washington, D. C. 



March 21 , 1923 


CHEMICAL AND METALLUSGICAL ENGINEEBING 




The Determination of 

the Specific Gravity of Coke 
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Method for Finding Real and Apparent Specific Gravities 
of Coke and From These Values the 
Percentage Porosity 


W. A. Selvk; and W. L. Pakkek 
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T he percfiitage by volume of cell-space of lump 
coke is usually i-eferreii to as porosity. In 
practice, this is calculated from the true specific 
gravity of the moisture-free pulverized coke and the 
apparent specific gravity of the moisture-free lump 
coke, as follows: 

rcrceiilafii by volume of coke viibiflance 


100 


Ajijtarenf Hpecific (jiy viVij 
True, siiccific ijrarilij 
Percentage by volume of ccU-xtuice, 


= 100 — percentage by volume of coke subfitaiicc 
The experiments here described were undertaken in 
order to develop a satisfactory method for determining 
true and apparent specific gravities of metallurgical 
I'oke. The methods used by various laboratories lor 
making such determinations differ considerably, and 
results obtained on the same sample may vary decidedly 
depending on the methods used. 


True Specific Gravity 

The true specific gravity is, us a rule, determined 
by boiling the pulverized coke in a liquid, usually water, 
in an accurately calibrated pycnometer, so as to wet the 
coke particles thoroughly and displace included gases. 

Experiments were made as to the effects of fineness 
of grinding, the medium used, and the time and method 
of boiling. The pycnometer used was the Hogarth 
specific gravity bottle, which usually has a capacity of 
100 to 125 cc. and is convenient to manipulate. Each 
bottle was accurately calibrated, and a table was con¬ 
structed giving capacities in grams of water at a range 
of room temperatures likely to exist in the lahoratory. 
The true specific gravity was calculated by the use of 
the following formula: 

W 

True specific gravity = jy iryjyi_ p) 

when W — weight in grams of dry coke 
W = weight in grams of pycnometer + coke -f water 
P -■= weight in grams of pycnometer -j- water. 

Effect of Time of Boiling and Partial Vacuum 

Two samples of metallurgical coke, pulverized in ball 
mills to pass a 60-mesh sieve, were selected. One was 
a 72-hour beehive foundry coke, Connellsville, Pa., 
region; and the other was a byproduct coke from 
Franklin County, Ill., coal. 

Ten grams of moisture-free coke was boiled in water 
at atmospheric pressure for periods ranging from J 
to 3 hours; other samples were boiled at atmospheric 
pressure for a half-hour, and the boiling continued for 

Publlahad by permludon of th» Plrector, U. S. Bureau of Mlnei. 


another half-hour under the imrtial vacuum of a Chap¬ 
man water filler pump; while samples were akso boiled 
on a water bath under partial vacnuni for S hours. 
The results of these teats are gi^■en in Table 1. 

It will be noted from the table that the same results 
were obtained by boiling at atmospheric pressure for 
or 1-hour periods as by boiling for 3 hours; also, 
no noticeable difference resulted when the boiling was 
jiorformed under a partial vacuum. These results indi¬ 
cate that boiling the pulverized coke for 1 hour at 
atmospheric pressure is as satislactory as boiling for 
longer periods or boiling under a i>artial vacuum. 

Effect of Fineness op Sample and Liquid Medium 

Two samples of byproduct coke, one of beehive coke 
and one of low-temperature coke made in the laboratory 
at a temperature of 500 to 600 deg. ('., were iiulverized 
in ball mills until one portion jiassed a OO-mesh sieve 
and another portion a 200-mesh sieve. Specific gravity 
determinations were made on the 60- and 200-mesh 
samples, using both water and benzene as mediums. 
The specific gravity determinations in water were made 
by boiling for 1 hour at atmospheric pressure, and 


•| \m E I KEEKCr IIP TIME. AND METIIcill OE nilll.INC. 60 -.MESH 
(■(IKE IN WATKK 


■['HIM- iiiid Mutlio'l "f lioiiiiiK 


I hour at iitiiiii-plHTic 


I hnurut afninnpheiic prcMUru 


2 Ilnurs Ht attiuispheric proenurr 


3 linuri* at at moapheric pn-asurt*,.. 


J hour at atmoapherir. nroMure anti 
il hour unflfiT paitial vacuum of 
(IhapniaJi filler pump. 


Bolling } hours under vMUum of 
^spman filter pump.. 


i'nii- Siicf’iHo Ciravilv 


72-llr 

llcfliive 1 


KniUliirt (alkc, 

IlyprniltlOt (’oke 

CoiiiiclNvillc HeKinli 1 

From lllitmiB Coal 

1 

q?/. 

) 895 


9<i‘> 

] 893 



1 886 

.•Xtcrfufc 

1 ‘17 

1 880 


1 691 



.Average 1.89 

... 

1 970 

1 890 


t 969 

1 897 



1 893 

AvrniKc 

1 97 

1 902 
1,897 



Average 1 90 


1 976 

1 903 


1 969 

1 901 


__ 

1 900 

A vci ivitf 

1 97 

1 903 



Average 1.90 


1 974 

1 902 


I 967 

1 904 

AVfTHRf 

1 97 

Average I 90 


1 962 

1 895 


1 964 

1.894 


1 974 

— 


1 965 

Average 1 90 

Average 

1 97 



1 969 

1.899 

Average ! 97 

Average 1 ■ 90 
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TABLE II THIIE SI’ECIEIC CillAVITy TESTS l),N MEMI Sll AND 2()(E 
MEHIl SAMPLES (IE VAUlDES C(lKI';s IN W.A'l’I.H AND UENZENi: 


Origin of ( 

:okr 


1 nn 

. Sjl.-EI 

ifii ' 

1 tlltv 

ll\ 




60-M.«h 




200-M«;h1i 




(AmImii dry fokf, 8 

b 

1 (. 

A.xli 1 

n ilrv cok*-, 8 

8 



IMT Cl’Ilt 





IHTCUIll) 




WllItT 

lion 

Zt'lK j 



Wiitrr l3f 

llZCIIf 


:• 72-lir U'v 

1 <0^ 

1 

058 ' 



1 038 1 

064 

hivr fiHiiH 

irv (• iki' 

1 

1 

038 1 



1 902 1 

963 



1 930 





I 033 




Avontge I ‘>3 

1 

0(, 

At 

■ Tllg 

( I 06 I 

96 



I.Aul) 111 drv fn 

k- . 

14 II ; 

1 

sll tl 

1 tiry 

14 1 



pIT Ci'lll 

) 




jif r Cl lit > 


livTirikiiH’l 

(nun 

WuIlT 

111-: 

ny.piii 1 



Will IT lie 

iJZL'n4’ 

IllmoiB f ji 

It! 

1 8'’.| 

1 

7'U ! 



1 020 I 

806 



1 84'. 

1 

803 



1 010 i 

803 



1 84'. 





) 010 




Avcntf.f 1 83 

! 

80 : 

\t 

( t ny<' 1 92 1 

80 



(Anil III (Irv 

ki. 

10 (i j 

(A 

di It 

1 dr\ Cdkc. 

10 7 



JMT fCtll 


1 



[.4TCITIM 


liypriiiliict 

Cdki Iroiii 

Wtiitr 

lit' 

Ill.HM 



Water |3( 

ll/tClII' 

l'iitHliiiri.’l 

lil>4-jr ,„| 

1 H(il) 

1 

832 1 



1 882 1 

842 



i Hf.4 

1 

838 1 



1 80(1 1 

842 



I 



i 


1 883 




Avcritgi- ! 8(i 

1 

H4 

Av 

41 HR 

4' 1 80 i 

84 



(AnIi in drv r 

dltC, 

4 II 

1 

\,sli 1 

111 iirv I'dki , 

4 1 



|>(T Ci'Ill 





(il l l■l•llt 1 


l/(iw-ti'iiitMTitl iin ciiki 

Wilier 

Ki'i: 

lEl'IH 



V3tilci 13c 

n/i'iic 

r5no-600''r 

) tidiii PiMh- 

1 317 

1 

4(i'( 



1 523 1 

350 

htirgli )i>‘>l 

Pdiil 

1 324 

1 

4f,8 1 



1 328 1 

334 



1 321) 





1 52(1 




AvcriiKc 1 32 

1 

47 

\\ 

4 rill- 

4 1 33 1 

33 

those in 

benzene 

by boiling a 

ha 

.if-ii( 

»ur 

at 

atmo.spheric 


pressure. Ash wius ik'lermined (iii Hit- (10- and 200-mesh 


porliiin.s in order to Hseerlaiii whellier any increase of 
ash reaulliMl from th(> lontrer (rrindinp- reciuired to pass 
the coke throuKh 20()-mesh sieves. The results of the.se 
teats are triven in Table II. Sizing teats made on the 
through 6()-mesh samples of the four cokes to determine 
the approximate fineness of the .samples showiai: 



( IdllllfllMVlllf 



I,<4M- 


72-nr 

)3\ iirn'liK I 

I'v I'riiiluot 

'IViiiiHTiil iir 


Hrt'fiivc 

('4ikf Fi4ini 

3 '.kf I'rnni 

Coke Froiii 


Foundfv 

llllIHlIh 

I’llthl.lirgh 

PitlMiurgli 


Coke, 

{dial, 

H.-d C.ml, 

I3cd Cuftl, 

Meati 

For Coni 

Per (kti.f 

Per ('cnl 

PtT Ck*nt 

On 100 . . 

34 9 

1 6 

23 7 

24,2 

Through 100, on 200 

36 3 

31) 2 

41 8 

44 0 

Through 200 

28 8 

48 2 

34 3 

31 8 


It is noted from Table II that there is cnnaiderahle 
difference between the results obtained with water and 
those with benzene. In moat determinations benzene 
gave lower values than water, but in some the reverse 
was true. With benzene all of the metallurgical cokes 
gave the same results on 60- or 200-mesh samples; 
however, for the low-temperature lalxiratory coke, the 
200-me.sh sample gave the higher specific gravity. With 
water, all of the cokes gave a higher specific gravity on 
the 200-meah samples, the greatest difference being for 
the byproduct coke from Illinois coal, where it was 
higher by 0,07 than for the 60-mesh material. The 
alight increase in ash content of the 200-meah material, 
due to longer grinding, was ao .small that it did not 
affect the specific gravity of the samples. 

Ro.ae' made similar true specific gravity testa on a 
number of cokes, using water and benzene as mediums, 
and found in each test that the results obtained with 
lienzene were lower than those with water, these differ¬ 
ences ranging from 0.026 to 0.160. He also determined 
the specific gravities in benzene of portions of a by¬ 
product coke, the one portion being pulverized to pass 
60 mesh and the other to pass 200 mesh, and obtained 
a value higher by 0.06 on the 200-meah material. 

'Koee, Harold, J., “The Determination of the True Speclflr 
Gravity of Coke," /, fnd. Brtg. Chm., vol. It, No. 11, 1922, p|) 
11147-1049 


There is no apparent reason why water should not be 
used as the medium in determining true specific gravity 
of pulverized coke. Other mediums may or may not 
give results comparable to those obtained with water, 
and benzene evidently will give results differing from 
those obtained with water. 

The higher results obtained with water on the 200- 
mesh material, as Compared with tho.se obtained on the 
OO-mesh material indicate that it is desirable to pul¬ 
verize the coke to pass a 200-meHh sieve for true 
specific gravity determinations. The greatest difference 
oli.served was in the byproduct coke from Illinois coal, 
where a value of 1.85 was obtained on the 60-mesh 
material, compared to 1.02 on the 2()0-mesh material. 
Assuming an apparent specific gravity of 0.90, this dif¬ 
ference would amount to 2 per cent in calculating the 
perci'ntage liy volume of cell-space in the lump coke. 

Method fob True Specific Gravity 

Hogarth’s .specific gravity bottle with a side tubulure 
i.s a convenient type of pycnometer for the determina¬ 
tion. This bottle as furnished usually has a capacity 
of about 125 cc. The bottle should be accurately 
calibrated, and a table constructed giving its contents 
III grams of water at room temperature likely to occur 
in the laboratory. This is readily done from tables 
Tirepared by the Kureau of Standards' giving correc¬ 
tions for dctc'rmining the true capacities of glass vessels 
from the weight of water in air. 

A 10-gram portion (H'i of 200-mcsh coke, which has 
previously been dried for an hour at 105 deg. C., is 
carefully introduced into the weighed specific gravity 
bottle with enough distilled water to fill it about half 
full. It is then placed on a hot plate, and kept boiling 
for an hour, with frequent shakings to wash down any 
coke adhering to the sides. It is then removed from 
the hot plate, filled to the tubulure with recently boiled 
and cooled distilled water, the stopper inserted, and 
permitted to cool to room temperature. (Cooling may 
be hastened hy placing the bottle in water.) Next, the 
bottle is filled to slightly above the mark on the capillary 
of the .stopper. This is conveniently done by insert¬ 
ing the end of the tubulure in a small beaker of 
previously boiled distilled water, which has lieen cooled 
to room temperature, and applying a slight suction on 
the stopper. The water level is adjusted to the mark 
on the capillary by touching a piece of filter paper to 
the end of the tubulure. The hottle is then wiped dry 
and weighed (H"). Immediately after weighing, the 
stopper is removed, and the temperature of the contents 
taken. The capacity of the bottle in grama of water at 
the temperature recorded is obtained by reference to 
the calibration table of the bottle ( F). 

The true specific gravity is conveniently calculated by 
the following formula: 

W 

True spectfK gravity = 

in which 

W --Weight in grams of dry coke. 

W' ~ Weight in grams of bottle 

+ dry coke -f- water to fill. 
P -- Weight in grama of bottle -f- water to fill. 

Apparent Specific Gravity of Lump Coke 

The apparent specific gravity of lump coke is deter¬ 
mined in practice by immersing the coke pieces in 
water, and determining the amount of water displaced. 

'"Stardard Density and Volumetric Tables," Bureau of Stand¬ 
ards Circular 19, 19ifi. pp. 52-56. 
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As lump coke is a cellular substance, considerable water 
may penetrate into the coke pieces, so some experiments 
were made as to the amount of this, and attempts were 
made to determine the apparent specific gravity by 
preventing any water from entering during the deter¬ 
mination. 

The apparent specific gravity tests were made with 
a Nicholson hydrometer, which instrument permits 
weighing the sample in air and also when totally 
immersed in water. The capacity of the hydrometer 
u.sed was approximately .500 grams of coke. Pieces of 
coke about 11 to 2 in. in size were u.sed. 

Three byproduct cokes were available for the tests. 
The samples were dried to constant weight at a tem¬ 
perature of approximately 150 deg. C. previous to 
making the determinations. About OOO-gram .samples 
were taken and weighed in air, after which they were 
immersed in water for about t! minute.s. and the weight 
of the sample in water determined. The coke pieces 
were then removed from the water and allowed to drain 
for atiout I minute, and then were weighed in air again 
to determine the weight of water ali.sorbed. The same 
pieces of coke were then re-dried to con.stant weight 
at 1.50 deg. C.. and coated by painting with melted 
jjarafline. Ap))arcnl .specific gravity determinations 
were m.'ide on the paraffined coke pieces, and a correc- 
lion wa.s made for the coating of paraffine—the results 
thus obtained were regarded as the correct apparent 
specific gravity of the coke. 

After immersion of the paraffined pieces, all surface 
water adhering to the paraffine was removed by 
■■disorbent paper, and the piece." were weighed in air to 
ileU rniine the amount, if any, of water that might have 
lienetrated into the coke. The apparent specific grav- 
itic^s of the cokes as determined (1) without correcting 
for absorbed water, (2) correcting for absorbed water, 
.'ind (3) as determined on the paraffined pieces, are 
given in Table III. 


TAlil.K III—APPAifENT .SPUCIFIO CIIAVITV OF COKES 
th N'lil fiirrcctod ftir iibsoiln'd wuUt (2) Corrccttil fur uliHiidii'il water, aiifl 
(3) Ar lietiTiiiinitJ on parattined coki" 


Ooruliiion 


Nil iMiTectiriii for 
iiliHorbotl waler 


< ’iirrcolinR frir ab- 
NitrbfMl water 


I •etcrmiiKMl on pnr- 
aflinisi ooke an<l 
forrecficji made 
for paraffine* 


f^'urreetiiig for water 
aliHorbwi by par¬ 
affined coke 


Appari'iil Spirilii 

Cnki* N.t, 1 

Coke No 2 

Wright i)f baitixih' 

Wright Ilf HHiiiiilr 

415 KrtiniB 

407 5gniiiin 

1 16 

0 98 

1 03 

0 9) 

44 sratiiR wutrr 

30 granm water 

iilisorbi'H 

hbattrlit'd 

I 05 

0 94 

1 04 

0 93 

5 5 ^rama wut,oi 

4Rranin water 

abBorhetl 

abmirlipt! 


(loke No, 3 
Weight of Niiniple 
486 graiiih 
} 09 

I 00 

39 6 grama water 
ab«orhe<f 


1 00 

10 8graniNWAter 
abeorheil 


The te.sts show that considerable water was absorbed 
by the coke during the 3-minute immersion in water, 
the amount varying from 7 to 10 per cent of the weight 
of coke. It is evident that unless a correction is made 
for the water absorbed, a considerable error will be 
introduced. The absorption of water by the dry coke 
proceeds rapidly after immersion. Coke No. 3, after 
immersion for 3 minutes, was weighed in air and re¬ 
immersed for 30 minute.s. It was found that 39.6 
grams of water was absorbed in 3 minutes and 46.5 
grams in 30 minutes; however, when a correction was 
applied for the water absorbed, the apparent specific 
gravity was the same (within experimental error), 
being 1.00 after the 3-minute period and 1.01 after the 
30-minute period. 


The paraffined pieces of coke absorbed a small amount 
of water during the 8-minute period of immersion, the 
amount ranging from 5 to 10 grams. As the paraffined 
coke pieces were dried with absorbent paper after 
immersion, this small gain in weight may be accounted 
for by imperfections in the paraffine coating on the 
coke pieces, which probably allowed some water to get 
into them. Assuming that this .small amount of water 
was absorbed, and making the .slight corrections for it, 
the values obtained for apparent .specific gravity are in 
close agreement with tho.se obtained in the usual man¬ 
ner when a correction is made for absorbed water. The 
miLximum difference between the values obtained for 
the paraffined coke and those for unparuffined coke 
after correction for absorbed water amounted to only 
(1.02. It will be noted that if a correction is not made 
for the large amount of ahsorlied water when deter¬ 
mining apparent s)>ecific gravity in the usual manner, 
the values olitained will be eonsiderably higher than if 
the correction is applied—the differences in the three 
coke.s listed in (he table ranging from 0.07 to 0.1,3. It 
is evident that such a correction should he made in any 
method for apparent specific gravity which permits 
water to be alisorbed by the sample during immersion. 

Method for Large Pieces of Coke 

The cell structure of coke pieces from the same oven 
or retort u.sually shows noticeable variation, and the cell 
structure of the same piece of coke may vary at differ¬ 
ent points of the piece. If a small sample of coke is 
used for apparent specific gravity determinations, it 
is essential to select the sample carefully .so as to be 
representative of the coke. The Nicholson hydrometer 
used in the tests described had a capacity of about 500 
grams. By careful selection of the portions for dupli¬ 
cate tests, good checks on duiilicate determinations can 
be obtained with the Nicholson hydrometer method. 
The sample should be in the form of pieces about li 
to 2 in. in size, and the pieces used for the tests must be 
systematically selected. Of 170 different cokes on 
which duplicate apparent specific gravity determina¬ 
tions were made, the average difference between dupli¬ 
cate determinations was 0.03. 

A method by which a large sample of large pieces 
could be used would be desirable, a.s it would be easier 
to select a representative sample. Such a method has 
been used by the Knppers Co., and the method is one 
of those for the apparent specific gravity of coke 
adopted by the American Gas Association.* The method 
is as follows: Select 25 to 30 lb. of coke, which should 
be as nearly representative as possible of the entire 
quantity under consideration with regard to size, shape 
and general appearance. Dry the coke thoroughly at 
105 to 200 deg, C., and weigh when cool after shaking 
and brushing off any adhering dust (A). 

Provide a wash-boiler or other suitable container 
with a spout, which may be conveniently formed by 
soldering in horizontally a short 1-in. nipple about 2i 
in, below the top of boiler. The boiler should be placed 
on a level and rigid base or floor. A wire cage or 
basket provided with a cover and a long wire handle 
suitable for holding the entire sample of coke should 
also be provided and placed in the boiler. 

Place a tightly fitting cork in the }-in. nipple and 
fill boiler with water until the water level is above the 
nipple. Allow the water to come to rest, remove cork. 


*“Qas ChemiiitR' Hand Book." American Oan Asan.. 1A22 edition, 
pp. 58-59. 
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peiniit all excess water to diain, ami replace cork. 
Remove cage, shaking all adhering water back into the 
boiler and place the dried coke samjile in the cage. 
Lower the cage and coke into the watei’ and let stand 
for SO minutes, with oeca.sional .slirring of coke to 
detach any air bubbles adhering to the surface of the 
coke, but without di.sturbing the iMi.silion of the boiler. 
The coke mu.st be completely sulmierged at all times. 
At the end of the 30 minutes, after the water has come 
to re.st, remove cork and allow the disiilaeed wafer In 
drain into a weighed container. Wiigh the displiiced 
water (/f). Quickly remove the cage anil coke from 
the water, allow to drain for 1 inimile and weigh wel 
coke without cage (C). 

A ~ Weight of d ry ((»kc. 

B Wcii^ht uf water (h^iilarcd hy wt'l ciikf. 

C __ Weight of wet ceke. 

C—A Weight of water ah.sui Ik-i) hy i-dke. 

B 4- {C—A) -L Weight of t()tii.l water (lisplacfMl and absorbed. 

A) ~ Apparent s|)ecilic gra\it,\. 

(Note: The water should he ne.ii room leiiiiieralure so 
a.s not to vary appreciably. I 

Results of This .Mktiioii 

As wdll b(‘ noted, the above nielhod u ;es a large 
.sample ot coke, and m:ike.s ;i eorreetion for wafer 
ab.Horbed by the coke during immersion, which, accord 
ing to tli(‘ experiments pi'evioiisl.i desei-ibed in this 
paper, should give fairly eorreet values for the apiiarent 
siiccific gravity of coke. 

In order to test the aeeiiraei of the method, tests 
W'ere made on two different liyiiroduef cokes which were 
available in sufticienf (juanfity to obtain approximately 
18 lb. of large-.size pieces. A wash-boiler wa.s u.sed as 
the wafer container. The coke pieces were dried to 
constant, weight at about l.hO deg. C. before the deter¬ 
minations. The same pieces of coke were used through¬ 
out the tests, all water being removed before each 
determination by drying to constant weight. The 
results of the.se check determinations are given below ; 


.lp;>ar^n( Spvcipc (iinvtty Chrek ItrutllH <t.< <’i, .s.nnt I 

bu Miihotl r.sin// .'<‘i"jilr 


1 

(6400-iinini Numplr) 
0 91 
0 90 
0 90 


Cokr 

I (15 
I (M 


rf’A of 


2 

^aiiipl.) 


Averigjf 0 90 


\MT!llir' I ()5 


The results show that the method itself is accurate 
inasmuch as, obtaining clo.se cheeks, the greatest differ¬ 
ence shown was only 0.01. 

It was found, when the coi'k wa.s removed from the 
overflow spout in order to allow the water in the wash- 
boiler to come to a constant level, that water would 
drip from the spout for a long time. Satisfactory 
results were obtained by allowing the water to drip for 
1 minute after the overflow stream started to di.scharge 
drop by drop. 

Conclusions 

For calculating the percentage by volume of cell- 
space of metallurgical coke, the following conclusions 
are drawn from the tests on methods of determining 
true and apparent specific gravities: 

1. True specific gravity may be satisfactorily deter¬ 
mined by boiling the pulverized coke in water at atmos¬ 
pheric pressure for 1 hour in a convenient calibrated 
pycnometer such as the Hogarth specific gravity bottle. 

2. The experiments indicate that it is not necessary 


to boil the sample under reduced pressure, or to boil 
at atmospheric pressure for periods longer than 1 hour. 

3. Somewhat higher results were obtained for true 
specific gravity on coke .samples pulverized to pass a 
2110-mesh sieve as compared to the same samples pul- 
\erized to pass a 60-mesli, so it appears to be desirably 
to-luilverize the coke to pa.ss a 2()()-mesh sieve. 

4. II i.s not advi.sable to use other mediums besides 
water for determining true specific gravity of coke, as 
the results may not be comparable. In the case of 
I ciizciie, the results obtained did not check lho.se ob¬ 
tained with water, and benzene appears to have a 
tendency to give lower values than tho.se obtained with 
water as a medium. 

■b. In determining the apparent specific gravity of 
lump coke, a correction .should be applied for water 
absorbed, as metallurgical coke i.s a cellular .substance 
which ah.sorbs consider.'dile water rapidly after 
ininH'rsioii, 

(1. 'the method for determining apparent specific 
gravit\, using a .sample of 20 to 30 lb. of large pieces 
of coke, and correcting tor the water absorbed, is 
recommended. 

The writers are indebted to A. C. Fieklner, super¬ 
vising chemist, Pittslmrgh Kxperiment Station, U. S. 
llui'cau of Mines, for helpful suggestions. 


IiivuHtifiation of Mineral Fillers 

At the .Southern experiment station of the Bureau of 
Mines, Tuscaloosa, Ala., a .special study i.s tieing made 
of the determination of the grain size and character of 
grains ot rcpi’esentalive fillers produced in the district. 
'I'his investigation of non-metallic minerals i.s for the 
pur|)o.se of determining their u.sc as mineral fillers. It 
includes a study of the variou.s methods of calculation of 
average grain size applicable to fillers which vary greatly 
in size— from diameters of 100 micron.s or more to 
zero—and the determination of average grain size of 
repre.sentative samples of commercial fillers, including 
clay, liai'ite, fullers earth, whiting, mica, ocher, slate, 
silica and talc. The character and size of particle of 
tillers i.s a basic property which has an important effect 
on the other physical properties and characteristics. 

A study of the effect of grain size of fillers in com¬ 
pounding is also being undertaken and will be conducted 
along the line of determining the difference in actual 
use between a filler made up of mixed sized grains as 
usually employed, and the same material classified within 
as close limits as possible regarding variation in grain 
size and having the same average diameters as the mixed 
product. It will also include the determination of the 
difference in effect between two products of the same 
material but classified between different limits of grain 
size. 

The effect of heat-treatment on the properties of non- 
metallic minerals other than clays with respect to their 
use as fillers is also being studied by the Bureau of 
Mine.s. This will involve a determination of the effect of 
heating at different temperatures on the specific gravity, 
loss in weight, color, grain size, oil absorption, covering 
power or spread and ease of grinding. Previous work on 
clays along the same line has shown an improvement of 
certain samples for filler use. 

The relationship among grain size, oil absorption and 
covering power of fillers and pigments is also being in¬ 
vestigated. The general direction of this relationship 
is known, but no exact data are available on the subject. 
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Effect of Ammonia on Steel 

In co-operation with the Fixed Nitrogen Research 
Laboratory, the Bureau of Standards has made a mi¬ 
croscopic examination of specimens representing a 
series of steels varying in carbon content from 0.02 to 
0,98 per cent exposed to a current of ammonia at tem- 
jieratures in the range of 100 to 700 deg. C. The pur- 
l)ose of this test was to determine the effect of change 
in carbon content upon the method of attack of heated 
ammonia. No change was observed on the .specimens 
up to 400 deg. C.; at 500 deg. a film of white nitride 
was followed by the layer of nitride needles. At 600 
deg. C. thi.s effect increa.sed, while at 700 deg. a new 
compound of nitrogen was formed following directly 
the film of while nitride layer. At 700 deg. C. the 
nitride needles in low-carbon steels removed further 
from the edge to the center. They are ab.sent at that 
temperature in high-carbon .steels of 0.49 to 0.98 per 
cent (’. 


Tesliiifi a CoKl Syslcm 


1 Ac rules to apply in analyzing ihe sounJness oj a cost 
system are: 

Docs your cost system give you uji to-date costs, not 
merely history? 

Docs It aid in stablizing your wages and piece woi k 
rates? 

Does it point out defects in your routing system? 

Docs it help you maintain a perpetual inventory’’ 

Does it increase your production? 

Does it measure your overhead? 

Does it detect new overhead expense? 

Does it point out leaks in expense? 

Does it encourage your employees? 

Does it promote intelligent competition? 

Docs it point to non-profit paying lines? 

Docs it permit you to bid safely? 


Twelve .sugge.ktiona for testing the value of a cost 
accounting system are given in a pamiihlel issued re¬ 
cently by the fabricated jiroduction department of the 
Chamber of Commerce of the United States. 

A co.st accounting system is very much like the en¬ 
gine of an automobile, only there are more various 
kinds of cost systems and their idiosyncracies are 
legion. If a cost system fails to show what it should, 
it consumes profits. It pays to check your system; you 
ought to determine the upkeep and make sure it pays. 


Wear Tests on Steels 

Some investigations on the wear of steel have been 
under way at the Bureau of Standard.s, in connection 
with the work spon.sored by the Gage Steel Committee. 
Kspecial effort has recently been made to keep the sur¬ 
faces of the specimens clean and free from all adhering 
abraded particles while under teat. A cloth buffing 
wheel, rotated at high speed by electric motor, has been 
used successfully for this purpose. It has been found 
that when the wearing surfaces are thus kept free of 
abraded metallic dust, the rate of wear drops to a 
comparatively almost negligible quantity. 


Reeord Sugar Crop in Hawaii 

Hawaii’s sugar cane harvest during the year ended 
last Sept. 30 was the largest in 8 years, according 
to an estimate by the Department of Agriculture. Pro¬ 
duction for the year was placed at 1,184,000,000 lb., or 
IS per cent more than that for the previous yeas 


A New Instrument for Testing 
Glue and Gelatin Jellies 

Description of Bloom Gelometer Developed for 
Factory Control Work, but Useful for Other 
Jelly Strength Investigations 

By William D. Richardson 

fllii't' t’lU'nilHl, SuU't Co , I'lllcitwn 

T he jelly strength of glue and gelatin may be con¬ 
sidered the most imiioi'tant single determination 
wliich it is cu.slomary to make on these important sub- 
slance.s. Following the old finger test method, which is 
still in use in many factories in this country and abroad, 
luimerous mechanical devices have been developed for 
the luirpo.se, all of more or less merit. A description of 
these i.s scattered through the literature, and a summary 
of it number of types, ineludiiig Iho.se of I’eter Gooiier, 
Lipowitk, Valenta, Seott, Alexander, E. S. Smith, Forest 
I’riiduets Laboratory, Hulbert, (', R. Smith, Sheiipui'd and 
Schweitzer, are included in Kogue'.s' recent work on 
gelatin and glue, lii addition to these a number of other 
typc.s are in use in the laboratories of different glue 
factories. 

The oulstanding feature of all iirevious testing ma¬ 
chines for jelly .strength is that they liave not been stand¬ 
ardized and reproducible. Each has been a law unto 
itself capable of develoiiing comparable results, which 
were intelligible to the user in terms of certain glue 
and gelatin standards, the standards being carefuly pre¬ 
served from month to month and year to year for mak¬ 
ing comparisons with factory runs and shijiments of 
product. Standards of this sort, however, ultimately be¬ 
came exhausted and when new .standards were selected 
they were iirobably not identical with the old. 

The fundamental idea underlying the development of 
the Bloom Gelometer, named after 0. T. Bloom, its inven¬ 
tor, was that of a maehine so constructed that it could 
be reproduced by measurement and, given precisely reg¬ 
ulated conditions, would yield identical results at any 
time and place on the same sample. It should be under¬ 
stood, however, that due caution be observed in applying 
the term “precisely regulated conditions,’’ particularly 
as regards the temperature of the jelly, which must be 
most carefully controlled and regulated for a definite 
period of time prior to the test by means of a thermo¬ 
stat bath. 

General Description 

This instrument is so designed that the two factors, 
diameter of plunger and depth of plunge, are maintained 
constant, and the third factor, lime of application of the 
pressure, which is applied by means of flowing shot, is 
kept within a reasonably close time limit. While the 
depth of plunge can be varied, it is kept precisely at 4 
mm. for the purpose of testing glue and gelatin jellies, 
while the time of introduction of the shot is maintained 
between 2 and 6 seconds. The diameter of the plunger 
is exactly 12.7 mm. (i in.) and is constructed of alu¬ 
minum or hard rubber, the sharp lower edge being 
rounded to the slightest possible degree to prevent 
cutting. 

The instrument is automatic in its action. Once 
started by hand, the flow of shot is rapid and continuous 
between the two contact points, and the cut-off is sharp 

CheoiUtry 4Qd Technology of Oelatin and Oluc," by Rob¬ 
ert H. Bogue, Mellon Inatltute Toohnochemical Series, Mixlraw- 
Hin Book Co.. Inc., pp. 869 to 880 (19Z2). 
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when th(! silver disk workinK iHitwceri the two contact 
points reaches the lower point. It has been found in 
the comparatively brief time that the instrument has 
Ijeen operated that it yields excellent results, accurate 
beyond the requirements of factory or trade. 

In reading the following de.scriptioii and working 
directions for the instrument, reference should l)e had 
to h’ig. 1. 

The instrument is mounted on tlie base R, and the 
pillar R,. The udju.stment stand A’ resting on the base R, 
IS provided with a platform N, capalile of being rui.sed 
and lowered by the rack and iiinion mechanism N,. 
Affixed to the upper end of the pillai R. by the bracket J,. 
the spring adjusting mechanism holds the s|iring F and 
the iilunger hanger and pan IF and IF respectively. 
At the upper part of the plunger hanger, the silver con¬ 
tact disk R is set to operate between the contact juiints A, 
and Aj. The rod //;, of the plunger banger- works thrrrugh 
the adjustable guide whii-b is affixed to thi- bracket J:. 



KRt. I lU.lKl.M (ICHI.VIOTHU Ftill TH.STI.NO GLUH 
ANU OHI.ATIN 

Affixed to the upper end of the pillar also is the shot 
hopper /. supplying shot through the clamshell cut-off F-E, 
to the .shot receiver A', which rests on the pan H,. The 
automatic shot control mechanism D-D„ working on the 
clamshell cut-off E-E, consists of the electromagnet C, 
the soft iron bar B- carrying the brass dogs IF to F), and 
the brass guide tiar D. 

The cut-off mechanism consists of the clamshell cut-off 
E-E,, the control rod working on the dogs D,-D, and 
the counterbalance weight E,. A’, is the Irearing on which 

the cut-off mechanism turns. The entire cut-off mechanism 
is adjustable vertically on the pillar R, by means of the 
screws C’l, this adjustment setting and adjusting the pitch 
of the clamshell cut-off E-E,. This adjustment is made 
when the machine is assembled and is permanent 

Electric current is supplied to the electromagnet C 
through the contact points A,-A, from the 3-volt dry bat¬ 
tery 0 through the connections Q,, C,, S and Q,. B is a 
small telephone condenser arranged in shunt circuit by 
means of the connections P, and P,. 


The test bottle Af containing the jelly to be tested rests 
on the platform N,. 

The space between contact points A, and A, is adjusted 
as follows: With the current cut off hy means of switch Q 
and with the silver disk II resting on contact point Ai, 
adjustment is made by moans of the adjustment screw A, 
so that the distance between the upper face of the silver 
di.sk R and the contact point A, is exactly determined. 
This determines the depth of plunge. In the case of glue 
and gelatin jellies, the depth of plunge is exactly 4 mm. 
as determined by the standard Brown & Sharpe 4-mm. 
gage furnished with the instrument. 

Adjustment is now made of the silver disk R against 
contact point A, by turning the adjustment screw G, (which 
acts on the spring F) until the silver disk R is in lightest 
possible contact with contact point A,. When this point 
i.s reached, sparking will be noticed between the point A. 
and the disk R and a make-and-break vibration is set up 
bi'tween the soft iron bar D, and the core of the electro¬ 
magnet C. When this adjustment is once carefully made 
the machine stays in adjustment for some time, although 
readjuslment should be made occasionally. 

The glue or gelatin jelly (or the like), prepared in the 
usual way or according to standard directions, i.s placed 
in the test bottle M and chilled to the test temperature for 
(he desired length of time. The bottle is placed on plat¬ 
form N, and raised by inean.s of the rack and pinion 
mechanism N, until the jelly i.s in contact with the plunger 
F and the latter is raised until the silver disk R is brought 
into light electrical contact with contact point A,. This 
point is indicated by sparking and make-and-break vibra¬ 
tion lietween the soft iron bar D, and the core of the elec¬ 
tromagnet C. The shot receiver l< is quickly placed on 
pan IF and immediately the lever E, is raised to the pre¬ 
determined position on one of the dogs ZI,-Br.. The height 
to which lever E, is raised regulates the velocity of the 
How of shot. For weak jellies one of the lower dogs is 
used, for strong jellies one of the upper dogs. The dog 
selected should be such as to keep the How of shot within 
the Ill-escribed limit of 2 to 5 seconds. The fine.st chilled 
shot obtain,Tblc is u.sed, No. 12 or finer. The raising of 
the lever E, immediately starts the flow of shot, depressing 
Ihe plunger L into the jelly until contact is made between 
the silver disk R and contact point A,. This closes the 
circuit which acts on the electromagnet C, moving the soft 
iron bar IF and withdrawing the support of the dog from 
the lever arm A’,, which immediately falls, thus cutting off 
Ihe flow of shot by clo.sing the clamshell cut-off E-E,. 

The weight of shot delivered into the shot receiver K plus 
the weight of the shot receiver itself is the weight required 
to move the plunger L through the prescribed distance 
again.st the resistance of the jelly, and measures the jelly 
strength. For glues and gelatins this distance is exactly 
4 mm. as determined by a Brown & Sharpe gage. 

After the eombined weight is determined, the shot is 
emptied back into hopper I and the machine is ready for 
another test. 

The Bloom Gelometer is .sufflcienlly accurate for all 
control work in glue and gelatin factories and is, in fact, 
rather more sensitive than previous devices for the same 
purpose. It can also be applied to the investigation of 
jtdlies for scientific purposes and for the determination 
of the influence of various factors on the strength of 
jellies, such as concentration, ph value, time of setting, 
lime of pressure application, etc. It should be used in 
conjunction with a thermostat bath capable of being 
regulated to within 1 10 of 1 deg. C. at 10 deg. C., and 
by preference te.st should be made in a chill room the 
temperature of which is carefully controlled at 10 deg. C. 


Columnar Crystallization in Ingots of Invar 

The Bureau of Standards has studied the ingot struc- 
lure of ingots of invar (Fe:Ni 65:35) and the relation 
of the structure to the forgeability of the alloy. It 
has been found that ingots cast in chilled molds coo! 
too slowly and form excessively large columnar crystals, 
producing a very brittle ingot which breaks readily on 
forging. To correct this difficulty a specially designed 
and refrigerated mold must probably be used. 
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jected mochanirally, external heat beingr 
applied to insure if^nition. The capacity 
of an engine for burning heavy fuels is 
not merely dependent upon the cycle 
and the method of fuel injection; it is 
also determined to a very marked de¬ 
gree upon the siic, speed, compression, 
fuel-valve tuning and other factors. 


Ingot Practice for Chromium 
Steels 

In order to find the effect of the rate 
of solidification on the eutectic network, 
r. Oberhoffer' made six series of 
chromium steels with carbon varying 
from 0.66 to 1.60 per cent and 
chromium from 1.8 to 13.5 per cent. In 
every series, consisting of two charges 
each, one was chill cast and the other 
allowed to cool down with the ladle. On 
macro-etching, the latter showed a 
dendritic structure and the former a 
tine globular structure. On “secondary” 
etching with a concentrated solution of 
liicric acid in alcohol containing a few 
drops of nitric acid, the slowly cooled 
steels showed a large network and chill 
ca.sl steels a tine network. Test pieites 
were then forged down from 45 mm. 
sf|uare to 15 mm. square. On micro¬ 
scopic examination the slowly cooled 
steels showed long drawn out accumu¬ 
lations of carbide particles, while in the 
quickly cooled steels the carbides were 
distributed quite evenly throughout 
■he sections. Mechanical tests indi¬ 
cated that the notch toughness was 
higher in chill-cast specimens—other¬ 
wise the results were quite similar. 


(iom|tosilioii of Blast-Furnacn 
Gases 

The composition of bla.st-furnace 
gas is definite enough to be expressed 
by a linear formula, as pointed out by 
.VI. J. Seigle in Rnnie dc Melallurgif, 
1532, vol. 10, pp. 11-,S6. If the re¬ 
spective percentages of nitrogen, oxy¬ 
gen, carbon dioxide, carbon monoxide, 
hydrogen, water (vapor) and methane 
are a, b, c, d, e, f and g. so that a h 
H r -t- d + r -I- / -h g = 100, then 
4.761) 4 (4.76 — M)c -4 (2.88 — N)d 
f 0.88c + / + g ■ 100. If the 

amounts of oxygen (h), of hydrogen 
(f) and of methane (g) ran be left 
out, then for a dry blast 
(4,76 — N)c 4 (2.88 - N)d 100. 

In this formula W is a function of the 
volume of carbon dioxide introduced by 
the carbonates from the flux (k), of 
the volume of oxygen from the oxides 
in the ore (m) and of the percentage a 
of carbon contained in the pig iron, 
w'hose total weight is F. 

- 

0.495 (1— + 0.S4M 

It follows from these formulas that 
the possible values for the volumes c 
and d of carbon dioxide and carbon 
monoxide will lie on certain straight 
lines. These lines are not parallel and 

■8(0*1 and Siam, 1922. vol. 42. PP. 1240- 
1242. 


the points where they intersect the 
axes r and d are easily calculated. 

Applying these formulas to the ex¬ 
treme case of that of a gas producer, 
we have 4.76c 4 2.88(i = 100. 

On the other aide, for an electric 
blast furnace we have the simple 
equation a 4 b — 100. 

This latter line shows the limit for 
the possible numerical values of 00. 
and CO. Thus a graphical representa¬ 
tion of the composition of blast-furnace 
gases is conveniently drawn and vari 
ous theoretical and practical conclu- 
sion.s easily arrived at. Most important 
i.s the possibility of predicting the vari- 
ou.s occurrences which would happen 
when any changes are introduced in the 
conditions existing in the blast furnace 

Fuel Oils in Internal r.umbuslinn 
Engines 

There are three distinct types of difli- 
culties encountered in the burning of 
heavy nils -namely, ignition, burning 
after ignition, and impurities. Even an 
oil that meets two of these requirements 
is often found unfit for use on account 
of the third effect. Harold Moore, in a 
)ia|ier which is presented in abstract 
form in the Jmimal of the Franklin 
Innfitiite for February, 192.3, clas.sifies 
heavv oil engines in the three groups: 
Diesel engines u.sing compressed air for 
firing; cold starting engines which fire 
by spontaneous combustion, the fuel 
being pulverized without air blasts; and 
hot bulb engines in which the fuel i.s in- 


Fatigue of Metals 

To find out (1) whether a safe “en¬ 
durance limit" does really exist and 
(2), what i.s happening to a metal sub¬ 
jected to alternating stresses, investi¬ 
gations were undertaken by Professor 
Ludwick' at the Technical College in 
Vienna. Specimens of aluminum, cop¬ 
per and iron were subjected to series of 
stresses and the results were plotted as 
curves, having for co-ordinates the unit 
stress and the number of cycles. The 
results indicate that even when the 
number of repetitions becomes infinite, 
the unit stress necessary for fracture 
does not approach zero. This means 
that an endurance limit is passed by 
metal and that lesser stresses can be 
applied to the specimen indefinitely. 

It has been further found out that 
the resistance to alternating impact 
stresses depends not on the ductility or 
malleability of the metal, but on its 
elastic limit, its yield point and hard¬ 
ness—in other words, this resi.stance is 
not a function of the faculty of the 
material to endure deformation, but to 
withstand deformation. For instance, a 
ouenched specimen, in spite of its 
brittleness, would show a better resis¬ 
tance under these testa than an an¬ 
nealed one 

Microscopical iiive.stigations show 
how stresses produce slipping along 
crystal planes inside the crystallites. If 
stresses are small such slipping usually 

'rap.T remi .tune 2fl. 1S22 before the 
ifi'rrnun A.i.viociHti'in for th«‘Stiiny of MotaiH. 
Slid iih.sIr.'H'led In V. D. I. f/oehliehton, 
1:122. Nn 2«,'21111. .lul.v IS, nr 310-311 


Important Articles in Current Literature 


More Oinn fifty industrial. torhni«;nl 
(H sclentiflo porioilhals nnd trauf 
ar*‘ reviewed reKulnrly by th*' 
.Iimn- of Ohem. 4 Mel. The urllcle.s 
below have been K«'lorted from 
these ptibliealions becauHC they ivp- 
losi-nt lh4‘ most ron-spi«-uoiis tliernoH in 
contcmi orfirv lileratur*’ and conse- 
riuontlv .should be of conHldorabh* Inter 
cst to our rradcr.s Tho.sc IhHt are of 


tiriiiHunl interest will hr published later 
in abstraet In thi.s department; but 
since it is frequently ImpoHHlblo to pro- 
riai'f a satisfactory abstraot of an 
article, this list will enable our readers 
to keep abreast of current llleralure 
.'iml direct their reading to advantape, 
The niHLwziu^'S la'viewed hav»' all beon 
ri-c. 'ved within a fortnlKht of our pub- 
lleation date 


nmiiDiNos From thr Manaorr’b 

VlKWI’OINT—TTPRS of INDUBTRUL 
roNSTROCTioN. G L. H. Arnold 
Management Engineering, March, 
pp 177-182. 

Maniipacturb of Stjli'HURIC Anin 
nv THa Contact PRorBflfi. Ill, Proc- 
4 -,HaeH and Apparatus for Purifying 
Gjihrs. H. Grafdv LMnduairia Chimi- 
qur, l-Vbruary, 1023, pp. G4-67. 

Vkrtkul Acid Pumfr. C. Mlllborg. 
L’Jndustrie Chimique, February, 1923, 

pp. 61-68. 

KXTRAr*T10N OF VBOBITABLE OlLfi 
WITH ACBTONR. Louls P6rln. L’ln- 
duetrie CAimiflwc. February, 1928, 
pp. 63-6'l 

RpBCiPic Hbatb of Nitrous and 
Nitric Oxidfa J. R. Partlnyton and 
W. G. 8hUnna. PhU. Magazine. March, 
1923, pp. 41^-480. 

Prbferbntial Oxidation in the 
PRBBBNC l OP CATALTBTi. Rex FUf- 
neiis. ChemiBtry and InditMtry, Martm 
1928, pp. 196496. 


Gahoi.ink Tkn Ykarb Hkncd. Ralph 
H. McKee, dhvmiittrv and Industry, 
March 2. 1923. pp 193-196. 

Tub Rritibh Indubthibb Fair 
Chemical Age (T>ondon), Feb. 24, 1928, 
pp. 196-204. 

The FiiTifiiE OF THE Britwii Color 
Indubtrt. Dr. H. H. Hodgson, Ohem- 
teal Age (London), March 8, 1928, pP- 
231-232. _ 

Thf. Rath of Reac?tion Bbtwbbn 
Gabrb and Liquidb H. G. Becker. 
Phil Mag., March, 1923, pp. 681-692, 

Some Mkchanical irRATURBS oP the 
RUBBER Indubtrt (Flrel Part). H. C. 
Young. The Engineer, Feb. 28, 1928, 
pp. 196-197. 

Statistical Compilation. H. B. Hor- 
witz, H. A. Wembrldge and H. J. 
Hutkln. Bulletin of the Taylor So¬ 
ciety, February, 1928, pp. 8-11. 

The Organization and Manage- 
MttNT or A Medium-Steed Plant. Percy 
S. Brown. Bulletin of the Tavlor So¬ 
ciety. February. 1628, pp. 12-80. 
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occurs where the metal is less homo¬ 
geneous—i. e., in the neighborhood of 
slag enclosures, porosities and impuri¬ 
ties. At such places even a certain 
rise of temperature can l>e delected, 
showing that it is there that the metal 
actually “works”; on the other hantl 
the sound metal would be still sub¬ 
jected to clastic deformalioiiH only. 

Gas Producers 

At a meeting of the Manchester 
Section of tho Society of Chemioal 
Industry, held on Feb. 2, T. U. Wollas¬ 
ton read a paper on “Some Develoj)- 



1 i\ 'I'll 


ments in Gas rrodueers,” which was 
reported in the Iron ami Coal 7’/«d(s 
Review fur Feb. 9, 19211. 

The results obtained from gas pro¬ 
ducers of the recovery and non-recovery 
typo are compared with those from an 
improved plant which has been devised 
with a view to eliminating as far as 
possible the faults of the older systems. 

Performance 

The paper set forth a statement of 
the average performances of gas pro¬ 
ducers at the time OO years ago) 
when the author began his investiga¬ 
tion, and indicattHi the eauses of loss 


producer body. Blast saturation aod 
superheat are derived from a central 
cone-shaped boiler within the producer 
which acts as a flash-boiler. 

The author pointwl out that the pre¬ 
coking leads to a wide extension of the 
range of common fuels available, to 
practical elimination of clinkcring, to 
great case and economy of working, 
and U) the production of a gas of un¬ 
usually high value, ns for example, 
(.’0., 10.0 per cent; CO. IH.H per cent; 
H., 24.4 per cent; Clli, 3.9 per cent; 
lota! combustible, 4.^.1 per cent; higher 
healing value, 1H2.5; lower heating 
value, 104..^) B.t.u. 1 )'M' cu.ft. 





Dxri’S 

Lofls of Volume uiul Healing 
Value of Water (rat* Dniler 
High PreHHure 

W. A. Dunkley, gas engineer of the 
Bureau of Mines, reports in Serial 2,447 
of that bureau on an extended investiga¬ 
tion to determine the extent to which 
condensation of moisture and liquid 
hydrocarbons from carburetted water- 
gas is the cause of loss of volume or of 
heating value of the gas. The work 
was done in connection with the dis¬ 
tribution system of the Western United 
Gas & Electric Co., of Aurora, 111. 
That system includes supply of gas over 


a territory 85 miles long by 35 miles 
wide at pressure ranging up to 90 lb. 
per square inch. 

This work shows that the condensa¬ 
tion of water vapor and of oil vapors in 
the distribution system does not ordi¬ 
narily contribute materially to the loss 
in volume during distribution. Only 
when the inlet gas is metered at con¬ 
siderably higher temperature and then 
subsequently compressed and cooled is 
the volume decreased by as much as 
5 per cent due to condensation. The 
effect on heating value under the con¬ 
ditions of test was a loss of approxi¬ 
mately 9 B.t.u. per cubic foot, or 1.6 
per cent, but it is believed that this 
might increase during extreme winter 
weather to 3.5 B.t.u., or 0 per cent of 
the initial heat value under extreme 
conditions. The full report can be 
obtained on application to the Bureau 
of Mines, Washington, D. C. 

Siliro-lhcnny and Its Pracliral 
Application 

The reaction hetween iron and silicon 
is one producing a considerable evolu¬ 
tion of heat. Therefore w'hen soft iron 
and metallic silicon are heated together 
in a crucible to a temperature of about 
1,250 deg. C., which is still considerably 
helow the fusing temperature of either 
of them, a vigorous reaction ensue.s, the 
tpmi)eratui’e rises rapidly to above 
1,800 deg. C., the mass melts, and the 
whole contents of the crucible become 
an overheated liquid. Tf the charge 
was of about 80 j>pr cent iron and 20 
j>er cent silicon the product woulil hHV<‘ 
the composition of the silicide FcjSi, if 
07 per cent and 33 per cent of FeSi. 
At intermediate percentages a more or 
less saturated solution of these silicid's 
in iron is apparently obtained. As al¬ 
loys so obtained are too brittle for prac¬ 
tical use, a certain amount of carbon 
must he alloyed, whereupon alloys very 
suitable for making acid-resisting wares 
are obtained. In describing the process, 
R. Walter' suggests for these alloys the 
name of “Thermisilid.” The valuable 
properties of “Thermi.silid” are ob¬ 
tained because of its homogeneity, 
which is not attained in other high 

it;u>‘-r rt'jul iM-foi'o thi* C.«-iiiuio Six-i.iv 
of .MctiU.s. Mf fiimunde. 1921. pp 


and inefficiency which appeared pre¬ 
ventable. These, expressed in B.t u. and 
money value and compared with the 
new plant—the R-G. plant so called— 
are shown diagrammalically in Fig. 1 
and Fig. 2. In Fig. 2 an assumption 
is made that an ammonia sulphate yield 
of a gross value of 7s. involves a 
production cost of 4s. 

The R-G Producer 

The R-G. experimental plant which 
gave the rmirds from which the.se 
diagram.s were made has a 9-ft. diam¬ 
eter producer of 1,300 lb. hourly ca¬ 
pacity. The fuel is introduced through 
a retort in contact with hot exit ga.se.s 
and is thus partly coked, while the 
gaaea are enriched. The steam for the 
process is raised by means of an an¬ 
nular boiler, surrounding the unlined 
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ailioon irons. Numerous sections are 
described and the structure of the 
finished article given as that of polyg¬ 
onal crystals of Fe.Si imbedded in the 
matrix of a solid solution of silicon in 
iron. Carbon is present in the ground 
mass as evenly distributed fine flakes of 
graphite. 

During the verbal di.scussion.s in 
which, among others, Professors Arndt 
and Guerller took part, the suggestion 


particularly the responsibility of the 
management in deciding the story 
height, building width and column spac¬ 
ing carefully with i-elation to the 
industrial operations that are to be 
carried on in the building. In eonclu- 
.sion the paper states tliat the new 
building is a machine, each detail of 


which must be considered with relation 
to its effect upon the quality, quantity 
and cost of the product. The govern¬ 
ing question as to size and type of 
industrial building in the last analysis 
is whether the benefit to the product 
is sufficient to justify the expense 
incurred. 


was pi'.o forward by the latter that a 
low-melting eutectic might be formed 
at or about the temperature of 1,250 
deg. The formation of the first liquid 
drop would thus liberate a certain 
amount of heat and facilitate the 
liquefaction of further quantities of dZ- 


Recent 

Chemical Metallurgical Patents 


the charge. 

The analogy that exists between 
alumino-thenny and silico-thermy was 
also discussed, as well as the possi¬ 
bilities of numerous practical applica¬ 
tions for industry. 


Kuililiiiga From the Manager's 
Viewpoint 

The manager of an industrial organ 
ization which is about to construct new 
buildings has many problems to .solve 
quite outside the iisiml routine of manu- 
faclure. As a guide in the solution of 
these problems, G. L. 11. Arnold has 
written an interesting article in the 
March, issue of Management Eii- 

Iruerring. This article points out that 
the questions which arise are inevitable 
and depend entirely upon the industry 
tor which the buildings are to be 
erected. Once a decision is reached on 
any of these problems and the building 
IS erected, it is a fixture. Therefore 
thought must be taken before any 
building is started, so that nothing 
shall be erected which is a hindrance 
to future operations. 

Tlie principal concern of the manager 
in deciding the type of buildings to 
erect is with the effect of the new 
building on his output. In considering 
this phase of the matter, the following 
lioints must be taken account of: 

1. Duration of occupancy. 

2. Gharacter of occupancy. 

3. Extent and character of probable 
future growth. 

■1. Advi.sability of providing space 
to tie rented. 

5. Nature of materials used in manu¬ 
facture. 

G. Fire and explosion hazards. 

7. Size and weight of units to be 
handled. 

8. Methods of transportation within 
the building. 

!). Class of machinery or equipment 
to he installed. 

10. Receiving, shipping, and storage 
requirements. 

11. Amount and character of depart¬ 
mental intercommunication necessary. 

12. Type of labor employed. 

13. Density and distribution of popu¬ 
lation in the neighborhood. 

14. Economic arrangement of equip¬ 
ment. 

The author goes on to enlarge on 
these various laetdrs and points out 


Manufacture of Phenyl Glycine— 

There are several well-known methods 
for making synthetic indigo which 
start with aniline a.s a base, the princi¬ 
pal intermediate product being )ihenyl 
glycine (C„ll,.NHCIl..COdl). One of 
the earliest methods developed for mak¬ 
ing phenyl glycine from aniline was by 
reaction with chloracetic acid in the 
proportion of three molecules of ani¬ 
line to one of the acid. This process 
has, however, presented considerahle 


difficulties, princiiially due to the forma¬ 
tion of certain iiiHlesirahle intermedi¬ 
ates, such, as anilide. These products, 
of course, affect the yield of phenyl 
glycine. In a process patented by 
Charles .1. Strosacker, of Midland, 
Mich., and assigned to the Dow Chem¬ 
ical Co. of that city, the aniline and 
chloracetic acid are mixed in the pres¬ 
ence of water, the water being approxi¬ 
mately one part in four by weight of 
the combined mixture. The mixture is 
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'riif fiillowinp ininibfi's liiiv** been 
let I'-d from Ihf bitost fiv iiiliiblc Ihsud of 
ltn Opictal GVfCff/r of tin- T'liitcd Slal' H 
beciiUMO tliDV appt'itr to 
li:i\i‘ i>frliJio)i1 InlHtfsl for A 

fDattors. 'riioy will Im' .stiidlotl later i>y 
Clirni d Mrl.'s atulT and tlioso wbleb. In 


onr juilKnu’iil. aie iimsl \voilh\ wilt be 
jniiili.shetl In ab.stiaet. It in iccocnlzed 
tliat we cannot alwav*- antteijiate our 
loaders’ Int'-n-.sts and aeeordiriKlv tht« 
advance list is piibiislied for tlie benejlt 
of lim.se who mav not eai>' to await (»m 
jiidunient and syno|i-sls 


1 il'l7,203--ProorsB nf Making Arsenl- 
tals Carkdon Kills and Vornon T. 
Stt warl. Mfintclalr, N. .1. 

1 147,208—Kninpnsitinn of Matter for 
Vse as a Uoof Paint. .I(*e Pewer nnd 
Jlenrv Wolfe, Hpnrta, 111 

1,447.248- • Hinokeleas-Powder Dvtm- 
niito IJnwtxid H. Jnnea, Kenvll, K. J . 
assignor to H'ircuk's i’owaba' Po. U il- 
mlnttton. Del. 

1 4 47 , 20 ()—AiiparalUft for the Toni- 
bined Solvent nnd Destnietlve Dlattlln- 
tion 'rreatment of Shale. David T. Day, 
Mtislilnpion, D <' 

1 447 2H7—V’rof't'H.s for the Comblnetl 
Solvent and l>.^Htruetive JUslillatlon 
Trealnient of Oil Pontainlnp Karthy 
Mateiial. David T Day, Washington, 
D r 

1.447.344—Pulp Waahinc and Con- 
tliTi.slnK Apparalu.s, Ira Thomas Msk. 
Noith Hooslck, N. Y.. uasij^nor to Ste¬ 
vens ThompHon, liie,, North Hoosiek. 

X ’1’ 

1 147,400- IToeeaa for the Manufne- 
tiiri- of Alkaloids Arthur Stall. Pasel, 
Switzerland. aRHifrnor to Chemical 
W'ork.s. formerly Sandoz, Hasel, SwdUer- 
tand 

1,447,401 —Apparatus for Prodiu'nj? 
Smoke .7am«‘s N. Alsop, Owensboro 
Ky., assignor to I’aeker’s Meat Smoking 
t'orpornlion, Chieajro. Ill 

1.447,17)2—Colloidal Decolorizing: Ma¬ 
terial and TTocess of Prodiu-inK the 
Same. Leonard Wllkcnden. Klushlnp, 

N. y 

1.447,461—Method for Kriiplovlrifr De- 
eolovizlnp ('arbons and Other Absorblnj? 
Materials. Josopb Kertrus Hrewster, 
Clarendon. Va., and William c., Haines. 
,)r, Jtiekson, Miss., as-slRnors by direct 
and TTU'sne nssijrrmients to the (lovern- 
ment of the United States and to the 
jieople of the United States, 

1.447,485 —ColnrlnK Matters Derived 
From Pyrazolone. Kmll Heber Pnsid 
Switzerland, oaslKnor to Soclelv of 
Chemical TiidUfitry In Basel. Basel. 
Swltzerlan<l. 

1,447,501—Process for the Prepara- 
ilon of Basic Ralleylote of Aluminum. 
.Jean AltwepKi Lyon, France, asslirnor to 


dll Pvbone 


tif Sfid mil 
P.rooklyri. 


SoeP'tf'- Chiinl()U<‘ des I'sn 
J’aris, Kranee 

1,•147,544. Manufat ti(i'' 

Phn.Mpbale Walter 
N V. 

1 447 r.r.7--pcdiielion <'f Nilrocf.in- 
pounds.' David Alli.^ton Is-frjr. Izondon. 
KriKland. as.slKnor to .Miitliiew.s .\tkln.'*on 
Aiiam, London, I'lnclaiul 

1.447.r.f)K--P»fw'“'‘s of TrealInK Tdme- 
('ontalnlnff Man riala. .Joseph Pep, 
I'bero. Ill 

1.447.581 -Apparatus for the ('ombu.'H- 
tion of Polsonoii'i in Ula.st Fur- 

imees. Johann Voe^;.■ll. /urleli, Switzer- 

I 

1 4 47,51.5 -Uoa.stinK Sulnhur-Bearlnff 
Materials, e.te. March P. ChaHO, Cleve¬ 
land. Ohio, and Krederie K Pierce onti 
John Skofrrnark. New York. N ^ 
siirnovs to the Cos I'toci as t'o , Ine . New 
York. , ^ , 

1 447.654—Melbod of nnd Apparatus 
for Drawlnp Sheid Clas^ Arthur E. 
Fowle, Toledo. Dbio. aMHlcnor to the 
Llbiiey-Owena Siiect Class Co., Toledo, 
Ohio. ■ 

1 4 . 17 .fi 61 —Method and Apparatu.s for 
FlnttenliiK Slieet Cb'S.s Selh H. Hen* 

shiiw, Charleston, W Va n-sslgnor to 
the 1/IbU'V-Owens Sheet Cla.s.s Co.. To¬ 
ledo, Ohio. 

1,447,6851 -Proe.hsK, of KeaetlvatinK 
Spent Catalyzers William D Hh’hard- 
son, Chieafro, 111 . tisstKnor to Sw’ft & 
Co . Chk-affo. 

1.447 5130—Propar.ntion of Pteservn- 

llve Substances for Rubber Latex, 

Samuel Cleland Tlnvkl.son. deceased, late 
of Belfast. Ireland, by Frederick GcorKe 
MeCulre, BiiiiKor, Ireland, Alfred Apar, 
Holy wood, -Ireland, and HugVi Taylor 
Coulter, Belfaet, Ireland, executors. 

1.147,937—iToeeas of Mflkinje Hydro 
chloric and Arsenic Acids. Carleton 
Ellis and Vernon T. Stewart. Montclair, 
N. .T. 

1.447 9.88—Proces.s of Muklne Arsen- 
ftte of Lime. Carleton EUla and Vernon 
T. Stewart. Montclair. N. J. 

1,447.954—Oxldiznble Oil. Paul Went¬ 
worth Webster, Pelham Manor. N Y.. 
ftSMignor to Perry & Webster. Inc.. Ell*a- 
beth. N. J. 


Complete specifications of any United 
States patent may be obtained by remit¬ 


ting 10c. to the Commissioner of Patents. 
Washington, D. C, 
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then heated to a temperature at which 
the reaction starta, 'whereupon the heat 
is withdrawn and the action is allowed 
to proceed to completion. The aniline 
salt of phenylglycine and aniline hy¬ 
drochloride are formed. Then a .suit 
able neutralizing agent, .such a.s sodium 
carbonate, is added in amount sufficient 
to react with the hydrochloride, with 
the result that it is decomposed into 
aniline oil and sodium chloride. After 
the products are allowed to settle and 
become stratified, the mixture of the 
aniline salt of phenylglycine and ani¬ 
line oil is drawn off and treated with 
a solution of sodium carbonate to yield 
the sodium salt of phenylglycine and 
additional aniline oil. The latter is 
■easily separated an<l returned to the 
process. (1,442,7:12. ,Iun. 16, 1923.) 

Method of Making Ththlilic Anliy 
dride—Hidcmatsu Sasa, of Tokyo, 
.lapan, has been granted a patent for 
the manufacture of phthalic anhydride 
from nitro-naphthalenc. Me claims 
that his product can be manufactured 
economically with sulphuric acid of or 
dinary strength and with a cheap metal 
such as iron or zinc ns a I’atalyst. Other 
processes based on the oxidation of 
naphthalene often ref|uire the usi' of 
fuming acid and mercuric or other ex¬ 
pensive salts a.s catalysts. In the proc¬ 
ess here described, 4.hfl kg. of sulphuric 
acid, 6fi deg. He., is heated to 1.70-160 
deg, C., and then 3,') kg. of nitro-naph 
thalene is added. After the latter has 
fused into the suliihuric acid, 80-90 Kg. 
of iron borings or zinc dust is adilcd 
during agitation. A temperature of 200 
deg. (’. is maintained unlil all the gases 
arc driven off; then the temperature is 
raised about 300 deg. ('. and phthalic 
anhydride is driven off and recovered liv 
condensation at the pro|ier siibatmos 
pheric pressure. (1,■143,094, ,Ian. 23, 
1923.) 

Phosphate Fertilizers - Hermaiiii 
I’lauson, of Hamburg, (iermany, has 
patented a process for preparing a 
satisfactory phosphate manure by sim¬ 
ply grinding the fnsoluble crude phos¬ 
phate with six times its own weight in 
water to which a little acid or alkali 
has been added. The beater mill em¬ 
ployed in the process reiiuccs the phos¬ 
phate to practically a colloidal condition 
and in this form, after drying, it is 
■claimed to be an excellent fertilizer in 
spite of the fact that it is regarded as 
■an insoluble form under normal condi¬ 
tions. (1,44,'■,,167. Feb. 13, 1923.) 

Production of Zinc Oxide—E, P. 
Stevenson has assigned to Arthur D. 
Little, Inc., of Cambridge, Mass., a 
process for making pure zinc oxide. 
Normally the color of zinc oxide is not 
absolutely white and is due to minute 
traces of other metals, such as copper, 
iron and cadmium. By digesting a 
roasted zinc ore with ammonium sul¬ 
phate a precipitate of basic zinc sul¬ 
phate is obtained, which is then 
washed and dried to decompose the am¬ 
monium salt. It is then digested 
further with soluble alkali, which con¬ 


verts the zinc into a mixture of zinc 
hydroxide and zinc carbonate. This 
mixture is finally dried and calcined at 
a low heat to produce commercial zinc 
oxide, which, however, has an extremely 
high purity due to the preliminary 
treatment. (1,445,366. Feh. 13, 1923.) 

Agitator—The object of this inven¬ 
tion is the construction of an agitator 
which automatically produces an influx 
of air into the agitated mass during 
iperation. In order to accomplish this 
the rotating stirring device is pro¬ 
vided with an air passage having an 
Jiiticl so placed that it di.scharges the 
air directly into the agitated mass. 
The inlet of this air passage connects 
with a scoop for the entrance of air, 
which is drawn in by compression 
within the scoop and by the displace¬ 
ment of liquid produced during the 
lotary movement of the agitator. In 
i)|,cralion air is forcibly ejected 
thiough the arms of the .stirring de¬ 
vice into the agitated material in such 
II way that a complete mixture of air 
mil material is obtained. While this 
ppiiriitiis is particularly designed for 
till' process of concentration by flota- 
liiiii ill handling ores, it will have 
■uiinerous other applications where 
agitation and .separation or concentra¬ 
tion are to be effected at the same time, 
11,44,7,93.5. Arthur C Paman and 
I homas .1. Pennington. Feb. 20, 1023.1 

Selenium Oxychloride as a Solvent— 
Victor Lenhcr, of Madison, Wis., has 
suggested the use of selenium oxychlo 
iidc for dissolving unsaturated liydro- 
riirbon compounds of various kinds. 

3 his includes rubber, both pure and vul- 
laiir/.cd. Redmanol, Bakelite and Con- 
densite, resins, glues, gelatin, celluloid, 
M'lnish, lacquer and paints. The sol¬ 
vent action may be increased by adding 
2(1 per cent sulphur trioxide and dimin¬ 
ished by diluting with carbon tetra¬ 
chloride, ' 2.75 per cent by weight, 
(1,445,329. Feb. 13, 1923.) 

I’riicess for Making Plastic Composi¬ 
tions—A. A. Backhaus, of Baltimore, 
.Md., has assigned to the C. S. Indus¬ 
trial Alcohol Co. a mixture from which 
a plastic composition may be made. The 
patent covers the use of ethyl aceto 
acetate as a camphor substitute in such 
compositions—for example, 10 oz. by 
weight of cellulose nitrate, together 
with a gallon of suitable solvent, such 
ns acetone, amyl acetate, etc., and any¬ 
where from 1 to 4 oz. of ethyl aceto 
acetate. After this material is har 
dened it behaves very similarly to the 
camphor-made product and it is claimed 
that ethyl aceto acetate provides flexi¬ 
bility and pliability, which obviates brit¬ 
tleness, opacity and blushing. (1,437,962. 
Dec. 5, 1922.) 

Recovery of Waste Potash Liquor— 
C. T. Whittier has assigned to the Royal 
Baking Powder Co. of New Jersey a 
patent whereby the waste potash con¬ 
taining liquor from a tartaric acid 
manufacture may be recovered. Always 
in the past this material has been 


thrown to waste because, in evaporat¬ 
ing, calcium sulphate separates out and 
the organic matter coagulates. This 
leaves a viscous mass very difficult to 
handle. By utilizing a spray drier it is 
possible to obtain this material in an 
available form. (1,442,317. Jan. 16, 
1923.) 

Production of Soluble Resins From 
Furfural—G. H. Mains and Max Phil¬ 
lips of tbe Department of Agjj-^culture 
have developed nine soluble resins by 
heating furfural with the following 
substances: Meta-nitraniline, alpha- 
naphlhylamine, para-toluidine, beta- 
naphthylamine, mcta-toluylenediamine, 
methyl ethyl ketone ortho-toluidine, 
cymidine and xylidine. The process in 
general is to heat furfural with two 
parts of the other material (in some 
cases this is varied) for several hours 
under a temperature which varies from 
IBO to 200 deg. The variou.s conditions 
are for the purposes of abstracts unim¬ 
portant. (1,441,598. Jan. 9, 1923.) 


Manufacture of Orthosulphonic Acid-i 
of .Aromatic Amines—J. Baddiley, 
Joseiih B. Payman and Harry Wignall, 
of Blackley, Manchester, England, have 
assigned to the British Dye.stuffs Cor¬ 
poration, Ltd., the following process for 
the preparation of orthosulphonic acids 
of aromatic amines. The chlorsulphonic 
acid of the amines is dis.solved in a suit¬ 
able solvent which will be unaltacked by 
chlorsulphonic acid (letrachlorethane is 
used frequently in this work). Thi.s 
process gives often a chlorsulphate addi¬ 
tion product which sometimes separate.s 
out as a precipitate and may be filtered 
from the solvent. 1’he material is then 
tiaiisformed into the sulpho acid with 
the elimination of hydrochloric acid. 
( 1,441,655. ,Ian. 9, 1923.) 


Two-,Stage Process for Coke Manu¬ 
facture—The method for coking pro¬ 
posed by James G. West is a two-stage 
process intended to produce high-grade 
metallurgical coke from high-volatile 
coal which is claimed to be otherwise 
not suitable for this purpose. In the 
first stage some coal is carbonized for 
reduction of the percentage of volatile 
matter, preferably to about 17 to 20 
per cent, but in no event less than 6 to 
10 per cent volatile. This semi-coke 
is ground and mixed with more of the 
original coal and the mixture carbon¬ 
ized as usual. (1,445,73.5, Feb. 20. 
1923.) 

Use of Lepidolite in Vitreous Enamels 

■Alexander L. Duval d’Adrian, of 
Washington, Pa., has assigned to B. F. 
Drakenfeld & Co., of New York, a 
patent covering the use of lepidolite in 
vitreous enamels. Used either in the 
frit or in the ground mass, or in both, 
it is claimed that a higher grade 
stronger enamel is produced which is 
more serviceable and which does not 
crack or craze. Where tin oxide is 
used, it is claimed that this may be 
replaced in part by lepidolite, producing 
a higher grade product at lower cost. 
(1,443,813. Jan. 30, 1923.) 
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British Patents 

For roiiipletc spoclflrntiotis of any BrUisli 
pat*'nt apply to the Superlntfmdent BritiNti 
OltF-e. Southampton BuildlngM, Cium- 
(ct v Lane. X^ondpn, England. 

Explosives—Salts of azidothiorarbonie 
acid, which may be obtained from 
sodium azide and carbon bisulphide, art* 
used in priminj? compositions - for 
example, with phlegmatizinjf a^rents 
such as resin or paraffine solution. The 
lead salt is of special importance and 
can be obtained from the sodium sail 
by treatment with lead nitrate. (Br. 
Pat. 1S8,S02; not yet accepted. 11. 
Rathshurj;, Fiirth, Germany. Dec. 2b, 
1022.1 

Absolute Alcohol A continuous pror 
ess for the production of absolute 
alcohol consists in mixing alcohol of 
05 lu 9() dep:. Gay-Lussac with 
powdered quicklime or other suitable 
dehydrating' a^ent and distilling the 
greater part in a continuous still, col¬ 
lecting the alcohol, and continuously 
withdrawing the remaining liquid mi.x- 
Lure, diluting it with water and deliver¬ 



ing it to a rectifier, where it is ex¬ 
hausted of its a'eohol which is concen¬ 
trated to 06 deg. and again subjected to 
dehydration. In the apparatus shown 
in Fig. 1 lime and alcohol are mixed in 
a large stirrer A and delivered by a 
valve ll and pump (’ to a heater worm 
L) and thence to a continuous still E 
with steam jacket F and stirrers. The 
alcohol i.s condensed in the heater D 
imd cooler G and flows out through a 
testing device H. Only about three- 
quarters of the alcohol is thus distilled, 
the remaining liquor being continu¬ 
ously tapped off by a pipe c, diluted 
with water by a cock S and funnel T 
and delivered to a continuous exhauster 
KL, the lower part of which is provided 
with bubbling plates constructed so as 
to prevent incrustation with lime. The 
base M is heated by a steam bubbler 
which drives the alcohol into the upper 
part L of the column, where by means 
of a reflux N it is rectified to 96 deg. 
and may be withdrawn through a test¬ 


ing-device N\ and returned to the ap¬ 
paratus for further dehydration. The 
calcic mud collecting at the base M is 
passed into an extractor Q with float q 
operating an exit v^lve U, whereby a 
constant level is maintained in M. In 
the simpler form of the apparatu.s 
shown in Fig, 2 the preliminary reac¬ 
tion between the alcohol and quicklime 
is dispensed with, the crude alcohol be¬ 
ing delivered direct to the upper plate 
of the column K through u heater A' 
heated by waste steam from the ex¬ 
hauster A'. Pasteurized alcohol is 
drawn off from the column L hy the 
pi))e M to a measuring device V and 
thence to the still F, E‘ which carries a 
partition A' dividing the unhealed por- 
t on E from the portion E^ which is 
heated by the steam-jacket F. Quick- 
‘ime is dropped into E in measured 
(plantilies by a rotating recessed piug 
t ip /*. It IS slated that the testing de¬ 
vice IF ul.so serves to separate any 
aldehyde products. If incomplete dehy¬ 
dration IS reiiuired the pusteunz-d 
alcohol may be drawn off at U. Instead 
uT (juickiime, fused calcium chloride, 



anhydrous pota.ssium carbonate, anhy¬ 
drous .sodium or copper sulphate or an¬ 
hydrous soilium acetate may be em¬ 
ployed (Br. Pat. 1H0.1H6; not yet ac¬ 
cepted. Karhet et Fils et Cie., Pans. 
Jan. 17. 1921!.) 

Dyeing Cellulose Acetate—In the pro¬ 
duction of Hzo dyes on the fiber or ma¬ 
terial of cellulose acetate silk, films, 
etc., soluble salts are added to the baths 
containing the parent amines or the 
developer.s or to both; suitable salts are 
the chlorides of ammonium, sodium, 
potassium, barium, calcium, magnesium, 
zinc or tin, or sulphates of sodium, 
potassium or magnesium. Protective 
colloids, such as gelatine, boiled-off 
liquor, soaps, turkey red oils, etc., may 
also be added when the bases or de¬ 
velopers are used in neutral or alkaline 
baths. In an example, acetate silk is 
first treated in a bath containing dla* 
nisidine hydrochloride, magnesium 
chloride and sodium bicarbonate, then 


passed to a diazotizing bath, followed 
by a developing bath containing alpha- 
naphthylamine hydrochloride and 
sodium bicarbonate, after which it 
passes to a second diazotizing bath and 
a second developing bath containing 
alpha-aminunaphthol, boile<i'Uff liquor, 
and magnesium chloride; a black shade 
is obtained. Specification 176,636 is re¬ 
ferred to. (Br. Pat. 187,964; not yet 
accepted. R. Glavel, Basel, Switzer¬ 
land. Dec. 20, 1922.) 

Dyeing- The waste liquor from an¬ 
iline black dyeing in which ferro- 
cyanide is used is treated with ferrous 
sulphate so that th<‘ ii(iuor is acid or 
neutral, and the precipitated blue is 
separated. The precipitate, which is 
of no value as a pigment, i.s dissolved 
by treatment with an alkali, alkaline 
earth or aminonm a hydrate of iron 
being also produced. To the liquor is 
then ud<led an excess of an organic or 
inorganic acid, or first a ferrous or 
ferric salt and then excess of the acid, 
when a blue precipitate is obtained 
which IS a good pigment. (Br. Pat. 
188,208. Bleaching and Dyeing' Co., 
Ltd., and A. J. Hail, Congleton, 
C'heshire. Dec. 29, 1922.) 

Carbon and Briquet Fuels— Peat, lig¬ 
nite, sawdust, or other carbonaceous 
material is preliminarily treated with a 
potassium or sodium salt such as car¬ 
bonate, chloride, sulphate, acetate or 
phosphate, either hy welting the ma¬ 
terial with a solution of the salt or, if 
already wet, by intimately mixing with 
the salt dissolved in the least possible 
amount of wat<*r, and is then carbonized 
by r(jasting the nm.ss on a hot plate 
while freely exposed to the air. Ac¬ 
cording to an example, sodium carbo¬ 
nate or soda crystals are employed. To 
obtain a pure carbon the product is 
boiled with diluUi hydrochloric acid and 
dried. The carbon produced may be 
worked iqi into briquets for fuel by use 
of a binder such a.s gluten, molasses or 
casein treated with formaldehyde. (Br. 
F’at. 188,807. A. M. Hart, London. Jan. 
10, 1923.) 

Extracting Cupper, Lead and Silver 
()reM--()res are treated with nitric acid 
of at least 40 per cent in the presence 
of iron or acid-.^oluble iron compounds 
eiiuivulent to the metals other than iron 
in the ore, th^^ iron nitrate produced 
being the effective attacking agent. 
After the separation of the iron hy¬ 
drate, the nitrate solution may be 
treated with sulphuric acid to precipi¬ 
tate the lead and then by cementation 
to obtain first the silver and then the 
copper; or the solution after the re¬ 
moval of the lead and .silver may be 
treated with sulphuric acid to obtain 
crystallizable sulphates which owing to 
their water of crystallization leave the 
liberated nitric acid in a concentrated 
state. Alternatively instead of cemen¬ 
tation as above described the metals 
may be obtained by fractional electroly¬ 
sis. (Br. Pat. 188,865. J. S. Wetzlar, 
London. Jan. 10, 1923.) 
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Technical News of the Week 

Current Events in the Chemical, Metallurgical and Allied Industrial Fields 
Legislative Developments—Activities of Government Bureaus, Technical Societies and Trade Associations 


Industrial Alcohol Interests Get Into Action 
on Drastic Restrictions 

Sugar Men Turning Blackstrap Into Methanol—Senator Broussard 
Urges Utilization of All Available Waste 


E vidence plentiful that the m 
dustrial alcohol situation rapidly is 
reaching a climactic stage. Prohibition 
enforcement officials propose more 
drastic regulations than those now in 
force. On the other hand, the chemical 
interests, including the sugar pnaiucers 
and tho.se concerned with the expanded 
use of alcohol a.s a stove fuel and for 
internal combustion engine fuel, are 
ready to combat any more stringent 
regulations which tend to discourage 
the manufuelure of industrial alcohol. 
More and more these interests are in¬ 
sisting on being relieved of the provi¬ 
sions of existing regulations which are 
throttling an industry of increasing 
importance. 

Senator Hrousaard’s Speech 

It is understood that wide distribu 
tion is to be made of a recent speech 
made on the floor of the Senate by E. S, 
Broussard of Ix)ui8jnna, Senator 
Broussard’s principal interest in indus¬ 
trial alcohol springs from the sugar 
industry, with which he has been in¬ 
timately associated all of his life. In 
the course of that speech, he said; 

“While Australia recommends a 
bonus and many nations are appointing 
commissions to encourage the manii- 
faclure of industrial alcohol, we persist 
in this foolish course of prohibiting the 
manufacture of a commodity on the as¬ 
sumption that tile manufacturer is a 
criminal and a crook and may interfen' 
with some sumptuary measure. If we 
persist, we will find, within 20 years, 
when gasoline will he scarce, that the 
advance.s made in the internal combus¬ 
tion alcohol engines will have been 
made by foreigners, thoroughly safe¬ 
guarded by patent rights." 

A Crime to IMscard Waate 

In his address Senator Broussard con¬ 
tended that farm wastes should he made 
into alcohol. Such use should be made 
of surplus crops. He cited years in which 
fanners burned their corn a.s fuel be¬ 
cause it was cheaper than coal and 
when millions of bushels of potatoes 
were allowed to rot in the field for lack 
of market. He pointed out a state¬ 
ment from the Bureau of Chemistry 
showing that alcohol could be made in 
1922 at a cost of 6 cents a gallon from 


blackstrap molasses, and 7 cents a gal¬ 
lon from corn. "However," be said, 
“the hand of death was effectively 
laid upon such use of surplus materials 
by regulation No. 30, issued on Sept. 
20, 1916, by the Commissioner of Inter¬ 
nal Revenue. Although the statutes in 
the original form gave the right to the 
fanner to convert his waste products 
into industrial alcohol, these regulations 


Calendar 

Tlir followiiip important technical 
nieotiiiRH nrr Hclicdulerl for the im- 
mortlatc future: 

Amkhican ('HKMrcAL Society 

New Haven, t’onn , April 3-7 
Amk'uii’an KiAorTiiooiiKMicAU Society 
New York ('lly. May 3-5 
AMuri Society Mkchanicai- T’norh 

Moiitroal, May 28-31 
I Amehican- Foundrymen’s AsaociATiON’ 
riovHlund. O,, April 28-Muy 4 
i A.mkiucan Oiu Chemists’ Society 

Hot Sprinjfs. Ark., April 30-Mny 1 
! SixnKTY Ol’ iNDtJHTRIAI. IOnOINKERS 

rinclnnati, O. April 18-20 
SiH’IETY Ol* <'?HBMU'AL INDUSTRY 
N'ow^ York, rcKular moetinK^, March 23 
.'<ociKTv or Chemical Industry 
N'ew York, Joint meoUiiff with 

other MooielleH, April 20 


absolutely defeat the law and make it 
impossible for him td do so.” 

In Hawaii the sugar producers long 
hav(‘ made their own alcohol for use 
ns motor fuel and for stove fuel. Just 
at this time the dome.stic sugar pro¬ 
ducers are taking up actively the use of 
their low-grado molasses in the manu¬ 
facture of alcohol, due to the recent 
rise in the price of gasoline. 

Botunint Finds New Use 
for Aluminum Sulphate 

Experiments conducted by Dr. Fred¬ 
erick C. Coville, a botanist of the De¬ 
partment of Agriculture, have developed 
the fact that aluminum sulphate when 
applied to ordinary soil is an effective 
and inexpensive method of changing: the 
soil reaction from neutral or alkaline to 
acid. Where soils have been treated 
with crude alamlnnm sulphate marked 
stimulation of growth of certain plants 
has been noted. 


To Study Chemical Tariff 

Several Chemicals on List to Be Inves¬ 
tigated in This Country and 
Abroad by Experts 

The Tariff Commission, after ref¬ 
erence to the President regarding its 
authority to proceed, has announced 
field inve.stigations into seventeen com¬ 
modities regarding which applications 
for changes in duties under the flexible 
tariff section of the new act have been 
received. Included are seven items in 
the chemical schedule: oxalic acid, 
paragraph 1, in which an increase is 
sought; diethyl barbituric acid and de¬ 
rivatives thereof, paragraph h, increases 
sought; barium dioxide, paragraph 12, 
applications for both increase and de¬ 
crease; casein, paragraph 19. increase 
sought; potassium chlorate, paragraph 
80, applications for both increase and 
decrease; sodium nitrite, paragraph 83, 
increase sought; and logwood extract. 

Investigations Abroad 

Decision whether public hearings 
shall he held will be determined by the 
results of the field investigations. In 
any event several months must elapse 
before any definite results may he ob¬ 
tained. These investigations are to be 
carried on abroad as well as in this 
country. 

Three representatives of the chemi¬ 
cal section of the United States Tariff 
Commission will embark for Europe 
within a month to conduct investiga¬ 
tions in connection with relative costs 
of production here and abroad of these 
chemicals. Germany, France, Switzer¬ 
land and England will he visited in 
carrying out the study. 

Personnel of Investigators 

Dexter North and M. G. Donk will 
leave first and will remain as long as 
is required to complete the investiga¬ 
tions. They will be followed by C. R. 
DeLong, chief of the section, who prob¬ 
ably will remain abroad 2 months to 
supervise the work in Europe. On his 
return he will present a report to the 
commission regarding the changes that 
will be necessary. Much interest is 
aroused as to the outcome of the appli¬ 
cation of this flexible provision of the 
tariff. 

Some difficulty is expected by the 
commission in obtaining foreign pro¬ 
duction costs in certain instances, but 
it has been suggested that the price 
level at which an imported article sold 
in this country over a given period 
could be used aa a basis for compari¬ 
son. 
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Comment on the Chemical 
Equipment Association 

Notable Scientific, Commercial and 
Government Repreaentatives See 
Benefit to Business 
Many notable figures in chemical in¬ 
dustry and the general world of chem¬ 
ical activity have recently commented 
approvingly on the activities of the 
Chemical Equipment Association. The 
association was formed a few months 
ago by leaders in equipment manu¬ 
facture and now embraces a national 
membership of companies manufactur¬ 
ing essential equipment for the chem¬ 
ical, metallurgical and technical proc¬ 
ess indu.strics. 

Brigadier-General Amos A. f’ries, 
chief of the Chemical Warfare Service, 
recently wrote to the association: “The 
activities of your organization, I be¬ 
lieve, will be of great benefit to the 
general field of chemical industry.” 
Charles L. Reese, chemical director of 
E. I. du Pont de Nemours & Co., ex¬ 
pressed himself to the association re¬ 
cently as follows: 

“I have no doubt that the Chemical 
Equipment Association can be of great 
value not only to the chemical equip¬ 
ment manufacturers but also to the 
chemical manufacturers. As an illus¬ 
tration of the co-operation between 
chemical manufacturers and the Chem- 
. al Equipment As.sociation I might 
mention a recently appointed commit¬ 
tee of the Manufacturing Chemists’ 
A.ssociation for the standardization 
of the chemical ware forms which is 
to co-operate with a similar committee 
of the Chemical Equipment Association 
to bring about these standards, which 
will make it unnecessary for chemical 
manufacturers to maintain such large 
.stocks of earthenware, glass, etc., for 
'■epairs when a great number of the 
equipment manufacturers hold in stock 
standard equipment.” 

A.C.S. Approves 

“One of the most striking letters we 
have had,” according to Pierce D. 
Schenck, president of the association, 
“is from the secretary of the American 
Chemical Society, Charles L. Parsons. 
Mr. Parsons has written us: ‘I have 
watched with real interest the founda¬ 
tion of the Chemical Equipment Asso¬ 
ciation. I believe it has a decided field 
for usefulness, and I am confident from 
the strong names that appear on your 
letterhead and from others whom I 
know to be members of your associa¬ 
tion, that it will do great good toward 
increasing the quantity and standard¬ 
izing the design and use of chemical 
equipment and will be very helpful in 
the development of American chemical 
industry.’ ” 

E. W. Washburn, chairman of the 
division of chemistry and chemical tech¬ 
nology of the National Research Coun¬ 
cil, has also expressed his belief in the 
advantages to the chemical field as a 
whole that will accrue from the asso¬ 
ciation, in a letter saying; 

“In my opinion trade associations 
which cover both the producers and the 


consumers are in the long run likely to 
prove of the greatest advantage to both 
parties concerned. . . . The forma¬ 
tion of these associations is an indica¬ 
tion of great advances which the future 
will bring forth in the direction of co¬ 
operation between manufacturers and 
users and the increase of scientific 
knowledge which will result from the 
research work initiated and supported 
by such associations.” 


Malay Rubber Exports 
Grow Despite Drawbacks 

Despite the restricting legislation of 
the British, rubber exports from Malay 
continue to grow. During January, 
1923, 22,871 long tons of rubber was ex¬ 
ported from British Malayan ports, as 
compared with 18,427 long tons in De¬ 
cember, 1922, and 21,G42 tons in 
November, the first month during which 
the restriction scheme was in effect, 
according to reports received by the 
Department of Commerce. The total of 
(12,940 tons during the 3 months may be 
compared with 55,257 tons during the 
corresponding period of 1921-1922. 


Texas Engineers Stage Trip 

Thirty-five junior and senior chemical 
engineering students of the Texas 
Agricultural and Mechanical College, 
accompanied hy the head of the de¬ 
partment, Dr. C. C. Hedges, made an 
interesting field trip on March 7 and 8 
through Dallas plants. They inspected 
the Oak Cliff paper mill, the works of 
the East Texas Chemical Co., the Dallas 
sewerage disposal plant and the White 
Rock filtration plant. While in Dallas, 
the delegation attended a ses.sion of the 
local branch of the American Chemical 
Society, and later was present at a 
barbecue given by the Texas Portland 
Cement Co. _ 

Yale lo Do Silk Research 

A fellowship has been established at 
Yale in silk research hy Cheney Bros., 
silk manufacturers of South Man¬ 
chester, Conn. This will be awarded 
to a graduate student who has shown 
special proficiency in chemistry and 
biochemistry and demonstrated his 
ability to pursue research work leading 
to the degree of Doctor of Philosophy. 
The recipient of this fellowship is to 
conduct research on some fundamental 
problem the solution of which will ad¬ 
vance the knowledge of the chemistry 
of silk and substances and processes 
used in the silk industry. 


Bauxite Again Mined in 
British Guiana 

A considerable force of laborers has 
been placed at work at the mines and 
plant of the Demerara Bauxite Co., and 
it seems probable that a resumption of 
shipping of this material will begin 
shortly, according to a report to the De¬ 
partment of Commerce from Consul 
Chester W. Davis, Georgetown, British 
Guiana. 


Olive Oil Foots Ruling Is 
Made Public by Treasury 

Decision Makes Sulphur Olive Oil, Sul- 

phured OUve Oil and OHv« Oil 
Footfi Duty Free 

The contention between soap and oil 
importing interests is settled. No duty 
is to be levied on olive oil foots, ac¬ 
cording to the official ruling recently 
made public by the Treasury Depart¬ 
ment; The text of the ruling as made 
in the form of a letter from Assistant 
Secretary Moas to the Collector of the 
Port of New York is as follows: » 

The ili'imrlmi'nt iffrrs to your communl- 
4 ’iition of the 3»i ultimo. In which you wtate 
thnt it \h the practice nt your port to paM 
(.I’ve oil foolB fr.'e of duty under para- 
frriiph 1632 of th<‘ tnriff act hr unfit for use 
OH food OB for any hut mechanical or manu* 
fueturlufr purpoHcs. _ „ , , * 

In view of the infornmUon supplied rolat- 
liiK to sulphur olive oil, sulphured olive oil 
iitul olive oil footH, the (leparlnieiit Is of the 
opinion that the thr<*e nurnoa ns nsed in the 
I’nltod States relate to one and the earne 
article, it boiiip Jin olive oil obtained bv the 
u-xi* of a Holvent known as carbon bisul¬ 
phide or carbon disulphide. 

ProviHion for Free Entry 

The provision In paragraph 1632 for the 
fi-ee entry of ollvo oil I’enilered unfit for use 
an food or for any but tm*<’hanical or manu¬ 
facturing purpoH<!H by such means aH snail 
be sntlsfuclory to the Secrclary of the 
Treasury and uniliT regulations to be pre- 
Hcribed hy him. Is a re-enHetment of u pre¬ 
vious provision which appeared In para¬ 
graph ha of the tariff act of Aug, 6. 1909. 
and parairraph Cifil of the tariff act of 

*^**The’ (iopartmcnl in T.D 29957 promul- 
cated regulations in r.'gani to the donatur- 
Inp of olive oil under p.-iragraph b.l9 of the 
tariff act of 1909. and In thcHe 
provided that '‘.Hulphnied olive oil obtained 
bv tho extraction of olive «)ll /rom presB 
cake hy mcanB of carbon hlsulphldi need 
not be further denatured.” 

In a later decision. T H- 3'I215. collcctorfl 
were authorized In Humplt! only 10 P*-*" font 
of Importations of oil invoiced as ”'i'Phured 
olive oil or olive oil foots or olive oil which 
hail been rendei’cd Inedible abroad. 

Provi«ion« of Tariff 

Under the provisions of tho tnriff acts of 
1909 and 1913, above cited, morchandlse 
inown as siilpi.un'd olive oil or sulohur 
(dive oil and olive oil foots was ^^^"’hted 
free of duty and It must be 
tne (’ontri'S.H iind knowledge of tho depart 
mint's ^cRlilatlonH nutliorlilnx 
oiUiy of (.10 ""'I't oonB(dtrH- 

llon.'^nml t(io dopnriim nt l« ‘J;? .‘fP'"'®?: 
therefore that its re-enactment of the pro 
vlHtnn in'paragraph 

jiiiin’ove'* vour practice of ndm ttlng frc. 
of duo' sulp(iur!.il or “'iYS 

olive oil foots under parKt?raph 1632 or ine 
tariff act. 

L. S. Wants Dust Engineers 

Competitive civil service examinations 
are to be held on April 24 for assistant 
and associate dust explosion engineers, 
and on April 25 for junior dust expl(^ 
sion engineer. Entrance salaries will 
range from a minimum of $1,440 for 
junior engineer to a maximum of $3,000 
for associate engineer. The duties^of 
these engineers are to be in connection 
with investigations relative to the cause 
and prevention of dust explosions an(3 
resulting fires. 

Full information and applrcaUon 
blanks may be obtained from the Unit^ 
States Civil Service Commission, Wash¬ 
ington, D. C., or secreUry of the board 
of U. S. civil service examiners at the 
post office or custom house in any ci.y. 
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Govenunent Standardizes 
Metal Specifications 

Oritanized Commitlee Now «1 Work 

M«lhod8 Being Employed Recog¬ 
nize Intereete of Government 
and Induatry 

The Federal Specifications Board has 
appointed a technical sub-commiltcc to 
which is aasigned the task of co¬ 
ordinating all existing metal spi-cifica 
tions of the several government de¬ 
partments and recommending such new 
specifications for metals as may be 
recjuired. The personnel of the com¬ 
mittee includes representatives of vari 
ous technical and supply bureaus of the 
Navy, War, ('omitieree and Interior Ue 
parlments. 

Existing navy, army or other govern 
merit specifications when available are 
used as a basis for the writing of all 
specifications. If no existing govern 
merit specifications are available, com¬ 
mercial specifications such as those of 
the American Society for Testing Mate¬ 
rials or Society of Automotive Engi¬ 
neers are made use of When |iossilile 
specifications from several sources are 
utilized. 

How Specifications Are Drawn 

Umpire methods of chemical analysis 
are being incorporated as a part of all 
specification.s. The standard methods 
of chemical analysis adopted by the 
American Society for Testing Materials 
are being used where they apply. When 
the latter are not available, methods 
are being developed by the Chemistry 
Division of the Bureau of Standards. 
I’reliminury specifications are submitted 
to authorities in the metal industries 
before adoption. The interests of both 
the industry and the government are 
considered in arriving at a satisfactory 
specification. 

Work So Far Accomplished 

The specifications before the federal 
hoard at present are: Pig lend; phos 
)ihor tin; silicon copper; ingot copper; 
ingot tin; slab zinc; phosjihor copper; 
steel eastings; foundry pig iron; high- 
test gray iron castings; gra.v iron cast¬ 
ings; malleable iron castings; washed 
metal; silver solder; spelter solder; tin 
lead solder; manganese bronze casting’s; 
aluminum bronze castings; welding 
wire, iron and steel; copper-nickel alloy 
eastings (Monel metal). 

HuRtoii Rctti^iiH to Head 
Huge Oil Corporation 

Assistant Secretary of Commerce 
C. H. Huston has resigned to accept the 
presidency of the World Commerce Cor¬ 
poration, which has applied for a fed¬ 
eral charter. 

According to Mr. Huston, the World 
Commerce Corporation has been organ¬ 
ized by substantial New York and Pitts¬ 
burgh business men for the purpose of 
exploiting both foreign and domestic oil 
properties. The claim is made that 
"half of the oil-producing lands in the 
world” are controlled by this corpora¬ 
tion. 


W ainwrightUrgesReadiness 

“Organization for rapid industrial 
mobilization is necessary,” declared re¬ 
tiring Assistant Secretary of War 
Wainwright, “if we are to be prepared 
for another war.” He also pointed out 
our specific deficiencies at the present 
time. His idea of the problem is that 
of insuring, “so far as foresight may 
provide, that our industrial establish¬ 
ment anil factories be prepared upon 
outbreak of war to turn rapidly from 
their peace-time tasks to the produc¬ 
tion and creation of those things that 
shall have the primary preference.” 

The Three Es.sentials 

Roughly, there arc three great ele¬ 
ments of supply to be provided: 

“1. Tho.se things which the ordinary 
or current productive capacity of the 
country can be relied ujion to furnish. 

“d. Technical supplies, such as muni¬ 
tions and aircraft. 

“.T. The strategic materials—namely, 
those not produced in suflicient quantity 
within the continental limits of the 
United States, such as nitrate, metal 
alloy, tin, rubber, platinum, tungsten 
and the like. 

“This will show that unless we actu¬ 
ally construct in time of peace sulficieiil 
reserves of certain vital equipment and 
accumulate working reserves of stra¬ 
tegic raw niateriahs we cannot prwluce 
within the continental United States 
we would not be able to hold our lines 
iluring the early period of the war." 


Pulped Currenry Used fur 
Paper Making 

The Forest Products Uahoralory at 
Madison, Wis., has received from the 
Treas'iro Department laO Ih of cur- 
ri'ii’'' cut up and puliral to he de- 
inked and made into paper. It is esti¬ 
mated that the sheets of pulp repre¬ 
sented approximately $2,500,000, The 
first run of paper made in the labora¬ 
tory resulted in a poor quality because 
of a high percentage of foreign par¬ 
ticles in the bills. Later runs indicate 
better success in making a clean prod¬ 
uct. As 2 to .2 tons of bills per day is 
macerated at the Treasury Department 
at Washington, the reclamation of the 
imlp is of importance even if the prod¬ 
uct can be used only for wrapping 
paper. 


To Take German Nitrates on 
Reparation Account 

Official announcement has been made 
that Germany has begun direct nego¬ 
tiations with Italy regarding deliveries 
of nitrates on the reparation account. 
A statement to this effect has been sent 
to the Reparations Commission in reply 
to an invitation that Germany enter into 
conference relative to such deliveries 
to France, Belgium and Italy. Owing to 
the Ruhr occupation, the German Gov¬ 
ernment is not in a position to make 
deliveries to Prance and Belgium, and 
therefore has announced that it will 
not send rLpresentativos to the con¬ 
templated conference. 


Founders Program 
Announced 

Aluminum Alloys, Sand Inveetlgations 
and Modern Developments in 
Foundry Practice to Be 
Discussed 

Arrangements for the Cleveland 
meeting of the American Founders 
Association, April 28 to May .1, are 
nearly complete. The sessions and talks 
as planned cover a wide range of sub¬ 
jects. Probably of most general inter¬ 
est to all foundrymen will be the two 
sessions on foundry sand investigations. 
The joint sand investigation committee 
of the A.F.A. and the National Research 
Council will present progress reports 
of investigations of methods of testing 
sand, reclamation investigations and of 
progress in securing geological surveys 
of the foundry sand resources of the 
country. A great amount of work has 
been done by this committee since the 
Rochester meeting and much informa¬ 
tion of value to the foundrymen will 
be presented at these session.s. 
Aluminum Alloy Session a Feature 
The subject of aluminum and alumi¬ 
num alloys will be considered at a joint 
session of the A.F.A. and the A.I.M.E. 
The developments in this branch of the 
industry have been so great that the 
papers committee decided to continue 
the practice inaugurated at Rochester 
of devoting at least one session to 
papers and discussion on this subject. 
In addition to the usual sessions on 
steel and cast iron there will be a .ses¬ 
sion for the discussion of the new de¬ 
velopments in the foundry world. The 
electric furnace and centrifugal casting 
will feature in this session. 

The Institution of British Foundry- 
men will be represented on the program 
by an address by Dr. Percy Longmuir, 
one of the world’s most foremost metal¬ 
lurgists, who has devoted his life to 
improving foundry practice. 


National Safety Council To 
Hold Winter Meeting 

Handling material, dust and fume 
hazards and traffii’ safety arc the three 
main topics on the program of the 
meeting of the midyear conference of 
the National Safely Council to be held 
April 17 at Chicago, HI. 

The morning session will deal with 
causes of accidents in handling ma¬ 
terials, and use of conveyors and 
trucks in eliminating material handling 
accidents, followed by a general discus¬ 
sion of .specific safety problems in 
material handling. George T. Fonda, 
chairman of the Engineering Section 
of the Council, will preside at the morn¬ 
ing meeting. 

Preventing dust fires and explosions, 
health protection against dust, and a 
discussion of practical methods of dust 
and fume removal will follow in the 
afternoon. Homer E. Niesz, treasurer 
of the National Safety Council, will 
preside at the banquet in the evening, 
at which traffic problems will be dis¬ 
cussed. 
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Eyesight Council Elects 
Officers for Coming Year 

Important Work of Conaervation BeinR 

Carried On in Schools and Factories 

—Officers Are Announced 

A campaiRn to eliminate economic 
and physical losses due to poor eyesight 
m schools and factories is being carried 
on hy the Eyesight Conaervation Coun¬ 
cil of America. L. W. Wallace, execu¬ 
tive secretary of the Federated Amer¬ 
ican Engineering Societies, has been 
re-elected president of this association. 
Ucfeotive vision as a source of indus¬ 
trial v/aste was revealed by the Hoover 
Committee on Elimination of Waste in 
Industry, of which Mr. Wallace was 
vice-chairman. 

Prominent Men Directing 

Associated with Mr. Wallace as mem¬ 
bers of the board of directors and of 
the board of councilors of the Eyesight 
Conservation Council, according to the 
announcement of the election of officers 
for the coming year, are several promi¬ 
nent engineers, including I’rof. ,To3eph 
W. Roe of New York University, presi¬ 
dent of the Society of Industrial Engi¬ 
neers; Dr. Morton G. Lloyd, chief of the 
Safety Section of the U. S. Bureau of 
Standards and vice-president of the 
American Society of Safety Engineers; 
G. E. Sanford of West Lynn, Mas.s., 
past-president of the American Society 
In Safety Engineers. 

Recently Elected Members 

Prof. F. C. Caldwell, of the depart¬ 
ment of electrical engineering, Ohio 
.State University, and Secretary of 
Labor James J. Davis are recent addi¬ 
tions to the governing bodies of the 
Eyesight Conservation Council. Engi¬ 
neering method-s will be employed by 
the Council in surveys which are to be 
> inducted in schools and workshops. 
Guy A. Henry of New York has been 
re-elected general director of the Coun¬ 
cil and will actively direct the eye 
campaign from the Council’s national 
headquarters in New York City. 


Wisconsin Metal Men Convene 

At the request of the Wisconsin 
Konndrymen’s Association, a statewide 
“Metals Convention” will be held at the 
University of Wisconsin under the aus¬ 
pices of the department of mining and 
metallurgy of the College of Engineer¬ 
ing. There are 320 foundry groups 
with 700 different foundries in the state. 
During the convention a large exhibit 
of foundry machinery and equipment 
wi'l lie b'dd in the University Stock Pa¬ 
vilion. The Society for Steel Treating 
will hold a meeting at the university at 
the same lime and will have a separate 
"vhihit of steel-treating methods, appli¬ 
ances and results. 

The foundrymen are planning to or¬ 
ganize at the convention a statewide 
association to further co-operation 
among themselves and with the uni¬ 
versity for the study of their technical 
problems. 


Boll Weevil Fight Is On 

Disagreement Between Active Agencies 
Does Not Interfere With Progress 
—Purchasing Bureau 
Projected 

Although there is continued dis¬ 
agreement between the two great 
agencies aiming at extermination of 
the boll weevil—namely, the American 
t'otton Association and the National 
(’ampaign for Boll Weevil Control- 
still it appears that progress is being 
made. 

Dr. Miller Reese Hutchinson has an¬ 
nounced the co-operation of Luther 
Burbank in the N.C.B.W.r. From sev¬ 
eral statements made during the past 
week, it appears that Dr. Hutchison 
is to obtain much support in his cum 
paign. The U. S. Department of Agri¬ 
culture has signilied its willingness to 
co-operate in every possible way. 

Arsenate Agency to Be Formed 
M. L. Tilton is in charge of an agency 
de.signed to stabilize the market for 
calcium arsenate. According to the 
plan a central purchasing bureau is to 
be established in New York which will 
contract with various manufacturers 
over varying periods. This agency will 
in turn distribute the material so pur¬ 
chased to state agencies, which will be 
placed in operation in each of the cot¬ 
ton states. The central agency will be 
placed upon a business basis and do 
business at sufficient profit to cover the 
expense of handling the work. Any 
surplus remaining after the expenses 
have been paid will revert to the Na¬ 
tional Campaign, to be used in still 
further pushing the work of eradicating 
the boll weevil. 

Estimate of Available Arsenate 
The amount of arsenate available for 
combating the weevil this year is far 
in excess of last fall’s estimate.s. It 
is stated by R. N. Chipman, insecticide 
manufacturer, that 22,500,000 lb. of 
calcium arsenate is in sight. He adds, 
however, that becau.se of an inactive 
market, exhaustion of this supply is 
not unlikely, because manufacturers are 
unwilling to put difficultly available 
white arsenic into a form which may 
rot sell. 

(ioNeinment to Use .\irplaneH 
Hesiue.t lire use of aisenic m the 
u.'-ual manner several other ideas have 
recently been advanced. One of the 
iiiost interesting is that of using army 
jiJanes in spraying, an idea which has 
met with the approval of the Secretary 
of Agriculture, who has stated that 
planes will be used in Louisiana to 
spray calcium arsenate over experi- 
nienUil fields to determine just how 
efficacious the treatment from the air 
will be. 

The Department of Agriculture be¬ 
lieves that spraying the cotton plants 
twice daily w'ith calcium arsenate 
broken into fine particles by the force 
of the propellers may control the ac- 
livities of the boll weevil in such a way 
as to make cotton raising profitable, 
even in infested areas. 


Makes Survey of Scientific 
Activities in United States 

National UeBearch Council Receivee 

Report Concerning Details of 
Investigations 

The co-operative scientific work car¬ 
ried on by the Federal Government and 
outside agencies is the subject of a re¬ 
port recently submitted to the National 
Research Council. According to this, 
there are 552 agencies engaged in re¬ 
search work in the United States, under 
which more than 1,100 co-operative 
undertakings are involved. Of these 
projects approximately 60 per cent can 
be described as engaged in the acquisi¬ 
tion of new knowledge through scien¬ 
tific investigation. The remaining 
projects have directed their attention 
to tecbnicul service, the. gathering of 
statistics and the enforcement of regu- 
lattfiry measures. 

Agencies at Work 

In the federal agencies engaged in 
co-operative w’ork are included twenty- 
three bureaus and independent estab¬ 
lishments maintained by the govern¬ 
ment. The outside co-operating agencies 
include various branches of the state 
governments, municipalities and Cham¬ 
bers of Commerce, endowed universi¬ 
ties, etc. 

According to the available data, more 
than $41,000,000 ha.s been expended 
during the past year in the interests 
of federal and outside co-operators in 
definitely organized scientific work for 
the government. Of this amount, over 
$14,000,000 was supplied by the federal 
government, the balance being given by 
outside agencies. 

In making this investigation, the 
central government had as its object 
the provision for more adequate scien¬ 
tific investigation of matters of gen- 
(“ral interest from a national or a 
regional viewpoint, and the promotion 
of nation-wide movements of various 
kinds. In general the forms of agree¬ 
ment or understanding entered into 
among these co-operating parties are 
for the purpose of avoiding misunder¬ 
standing and of fostering the spirit of 
co-operation. 

Clevelantl A.C.S. Hears 
Slosson 

The March meeting of the Cleveland 
Section of the American Chemical So¬ 
ciety was held in co-operation with the 
Cleveland Engineering Society, Tues¬ 
day, March 20, 1923. Dr. Edwin E. 
SloHson addre.s.sed the meeting, to which 
the Cleveland Chamber of Commerce 
was invited, on "Chemistry Applied to. 
Industry.” 

Molybdenum Source Found 

A deposit of blue molybdenum ore. 
rare in the United Slates, has been dis¬ 
covered near Ouray, Utah. This is the 
largest known source in the country. 
A report on this ore is to be Issued ire 
the near future by Dr. P. G. Hess of the 
Geological Survey. 
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A.C.S. Spring Meeting Plans 
Near Completion 

New Haven Accommodation Problem 

Being Worked Out—Details of 
Social Affairs Arranged 

In spite of the fact that praetiially 
all available hotel rooms in New Haven 
have been already reserved foi- the 
week of April 2 to 7, the executive 
committee of the American Chenueal 
Society has arranged through the kincb 
ness of the people of New Haven to 
fake care of everybody who comes. The 
Y.M.C.A , Y.W.C.A. and Chamber O' 
Commerce of New Haven have furnished 
the hotels committee a large list of 
private home.s where rooms may be ob 
tained for the week. To give the local 
committee ample time, everyone who 
plans to attend is requested to write 
as soon a.s possible to Dr. Ralph Lang¬ 
ley, 84 McKinley Ave., New Haven, 
regarding room reservations. The com¬ 
mittee gives assurance, however, that 
las t-minuteTeservationawiUbe provided. 

Council and Reunion Dinners 

The councilors’ dinner on Monday 
night is also open to all members of the 
A.C.S. who purchase tickets obtainable 
at Byers Hall. An attractive program 
has been arranged including brief ad¬ 
dresses by noted and able speaker.s. 

The time between the close of the 
section meetings and the indo game 
on Thursday will be devoted to fra¬ 
ternity and alumni dinners. These ‘‘re¬ 
union” dinners should prove a very at¬ 
tractive feature of the meeting. All 
organizations or groups wishing to get 
together for a dinner should comrnuni- 
eate at once with Dr. Arthur H. Smith, 
84 Woodlawn St., Hamden, Conn. 

As a matter of convenience it will 
not he necessary to arrange Pullman 
reservations for the return trip at the 
railroad station, facilities for this being 
provided at headquarters at Byers Hall. 
This service will be in charge of N. C. 
Magnus, whose office is located at 219 
Elm St. 

Metu] Inquiry ProcetMls; 

Delayed organization of the commis¬ 
sion to investigate the K'old and silver 
situation has resulted from the absence 
and illness of several of its members, 
including that of the proposed chair¬ 
man, Senator Nicholson of Colorado. 

This time will not be lost, however, 
as literature on the subject is being 
assembled and abstracted. Abstracts 
also are being made of the experiences 
of commissions ami committees which 
have investigated monetary or preciou.s 
metal questions in the past. An analy¬ 
sis is beinp made of freiijht rates on 
gold and silver ore as compared with 
the. rates on other commixlities. Other 
basic information is being ffathered so 
that the commission when it meets in 
April will have before it in concise 
form the results of similar inquiries in 
the past and certain other data which 
will make possible a more intelligent 
determination of the scope of this in¬ 
vestigation. 


Paper Exhibition Progress 
Indicates Success 

The list of exhibitors at the Paper 
Industries Exposition, which is to open 
at Grand Central Palace, New York, on 
April 0, indicates that the story of 
paper is to be well told. Final plans 
are being formed for the conventions 
of the T.A.P.P.I. of the A.P.P.A. and 
of the National Paper Trade Associa¬ 
tion, ail of which fall during the week 
of the exposition. Government film.s 
(kalinjf with the forestry end of pulp 
are to be shown, and special programs 
have been arranged on different days. 
Th(‘ exhibits are to cover practically 
ev(‘ry phase of paper making from 
piejiaration of raw material to the test¬ 
ing of the finished products. At present 
the number of exhibits arranged for is* 
ai proximately sixty. Of especial in¬ 
terest to .students of the industry will 
be the government and Forest Products 
Laboratory booths. 

Montana Arsenic Source 
To Be DeA'eloped 

A (Icvi'lopment of interest has re¬ 
cently taken place in the production of 
arsenic. The district about .lardinc, 
Mont., has long been the scene of gold 
mining; but the operations there have 
been greatly hampered by the arsenical 
character of the pyrites in which most 
of the gold values are found. It is now 
I'l'oposed to develop the recovery of 
arsenic to as large an extent as the 
market will warrant. 

The .lurdine Mining Co. has erected 
a reverberatory furnace with arsenic 
kitchens, for the purpose of roasting 
its concentrates and extracting arsenic. 
The production is 100 tons of white 
arsenic per month on the present 
scale of operations. The ores appear 
to he entirely free of antimony, bismuth 
01 any other element which would inter¬ 
fere with the production of high-grade 
arsenious oxide. 

The present production of this new 
plant will make no increase in the coun- 
tiy’s supply of arsenic, as the same 
amount was formerly removed at the 
A.S.&R. smelter in Tacoma, Wash., 
where the Jardine concentrates were 
shipped. The deposits at Jardine, how¬ 
ever, cover a large area, most of which 
i.s yet undeveloped; and, when the in¬ 
vestment is warranted by the demand, 
it is expected that the output of the 
.Jardine property will be greatly in¬ 
creased. 

- 1 - 

Seeks Graduate Assistants 

Dean Kctchum, of the -College of 
Engineering, University of Illinois, an¬ 
nounces that fellowships arc available 
at that institution for work in engineer¬ 
ing research. This may be undertaken 
in architecture, architectural engineer¬ 
ing, ceramic engineering, chemistry, 
civil engineering, electrical engineering, 
mechanical engineering, mining engi¬ 
neering, municipal and sanitary engi¬ 
neering, physics, railway engineering 
and theoretical and applied mechanics. 


New Jersey Cliemists Hear 
Prominent Speakers 

Brigadier-General A. A. Fries and Dr. 

Hugo Schlatter Address 
March Meeting 

Growing enthusia.sm was evidenced in 
the March 12 meeting of the New Jer¬ 
sey Chemical Society by the fact that 
the largest crowd ever turned out was 
on hand to hear the two speakers of 
the evening, Brigadier-General A. A. 
Fries, chief of the Chemical Warfare 
Service, and Dr. Hugo Schlatter, of 
Philadelphia. 

The Artificial Silk Industry 
Dr. Schlatter in his talk brought out 
many interesting points in regard to 
the artificial silk industry. He outlined 
its development from early days, the 
mechanics of the four usual methods 
involved in its fabrication, the chem¬ 
istry of these methods and the general 
economics applying. He made the point 
that cuprammonia silk is most largely 
manufactured in Germany, where it was 
discovered; nitrocellulo.se silk in France, 
where Count de Chardonnet first made 
it; while viscose silk, of Anglo-English 
origin, is the major industry in Eng¬ 
land and the United States. In 30 years 
the annual consumption of artificial 
silk of domestic manufacture has 
grown to ,80,000,000 lb. in the U. S. 

General Fries on War Gas 
Unu.sual moving pictures and photo- 
graph.s of maneuvers with gas on land, 
on sea and in air attended General 
Fries’ talk on “War Gas, Past, Present 
and Future.” The fact that the press 
has vastly exaggerated the deadliness 
and misreprc.sented the effects of war 
gases was emphasized by General Fries, 
who also spoke of the research now 
being carried on at Edgewood, where 
the toxic effect of various gases is being 
studied and new methods of manufac¬ 
ture are being evolved. 


D«m«>ngtrate8 Improved Naval 
Stores Production 

Practical, profitable methods of pro¬ 
ducing rosin, turpentine and similar 
naval stores arc to be demonstrated by 
G. P. Shingler, government expert, to 
interested parties in the South during 
the next 6 weeks. Mr. Shingler will 
confer with individual producers who 
may need and desire his advice, as¬ 
sistance and suggestions regarding im¬ 
provements in operation. 

Headquarters at Savannah and 
New Orleans 

Mr. Shingler will have his head¬ 
quarters during the remainder of March 
in the U. S. Custom House, New Or¬ 
leans, La., and during the month of 
April in the U. S. Custom House at 
Savannah, Ga. It is suggested that 
producers desiring to confer with Mr. 
Shingler write to him in order that 
arrangements can be made for a con¬ 
ference either at his headquarters In 
one of those cities or at the place of 
the producer. 
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Salesmen Hold Alkali 
Dinner 

Caustic lUmarks Not in Evidence at 
Regular Monthly Program—Roth 
and French Give Talks 

The New York Section of the Na¬ 
tional Association of Chemical Sales¬ 
men held a most successful dinner at 
the Chemists’ Club on March 14. There 
wa.s plenty of enthusiasm and at the 
same lime an increased evidence of 
seriousness of purpose and constructive 
thought. On behalf of the members of 
the association who attended the lec¬ 
tures given by Dr. F. E. Breithut on 
chemistry, Mr. Ashbridge presented 
him with $70 in gold. Dr. Breithut re¬ 
plied felicitously and announced that 
if the members of the association were 
interested in pursuing the work next 
year, he would be glad to arrange it. 

With Mr. Borland as master of 
ceremonies, Mr. Boyer, the national 
association president, and Edward Sig¬ 
nor were introduced. Both of these 
men discussed the problems that con¬ 
front the association and offered sug¬ 
gestions as to the nece.ssary work. 

Charles Roth, of the International 
E.xposition Co., spoke on the policy of 
his company with reference to the 
Chemical Exposition. He earnestly re- 
<iuested the members to make definite 
criticisms. The exposition could be 
successful only if it was representative 
of all phases of chemical industry and 
supported by everyone. 

E. P. Finch, of the Alkali Export 
As.sociation, reported a very interesting 
change in the attitude of the South 
American countries toward American 
heavy chemicals. From suspicion and 
even hostility, they have changed to a 
i'eceptivene.S3 and even an eagerness to 
deal with us. 


Export Association to Handle 
Rubber Commodities 

Papers have been filed with the Fed¬ 
eral Trade Commission for the forma¬ 
tion of a rubber eximrt association. 
This organization, which will include 
the United States Rubber Export Co., 
the Goodyear Tire & Rubber Export 
Co., and the Miller Rubber Export Co., 
will not be incorporated, however, but 
will operate along mutual lines in ex- 
p.)rting manufactures of rubber and 
commodities of the rubber industry. 

The three companies, it was stated, 
will use their own individuality and 
trademarks, but will probably main¬ 
tain joint offices abroail, with a single 
lalc' force. J. B. Tower, of New 
York, has been named secretary. 


France Lifts Double Dutv 


More than $30,000,000 worth of 
L'oods purchased by the Allies in the 
Kuhr previous to French occupation 
are released from the additional duty 
of 10 per cent which has been imposed. 

Chemicals, textiles, dyestuffs, steel and advisory committee, of which Sir J. 
machinery which have been held be- Stevenson is the head, of the announce- 


Rubber Trouble Continues 

Varying Viewpoints Advanced by 
American and British interests 
Concerning Solution 

The controversy over the rubber 
situation grows. Despite unofficial 
American protest, the British view¬ 
point, as voiced by .such men as Win¬ 
ston Churchill, defends the Stevenson 
plan. This plan, providing for re¬ 
duced production of raw rubber in 
Malay, is aimed to bring up the selling 
price of rubber to cover production 
costa. Con.sumors in the United States 
believe, however, that Britain is tak¬ 
ing unnecessary means of bringing 
about thi.s end. 

The directors of the Rubber As.soeia- 
tion of America have made the follow¬ 
ing recommendations to the Rubber 
Growers A.ssociation of London: 

“1. That the Stevenson plan for the 
restriction of crude rubber exports 
from British Dominions be abolished 
in iU entirety, this recommendation 
being predicated upon the firm belief 
that the natural conditions of supply 
and demand now existing will fully 
protect the plantation industry, 

“2. A request for immediate consid¬ 
eration by the Colonial Government’s 


cau.se of the exporters’ refusal to pay 
the double duty imposed will begin to 
move again if the French official action 
of release takes its expected effect. 
Traffic conditions in the Ruhr for these 


ment by the British colonial or the 
local colonial governments that it use 
its discretionary powers with respect 
to the application of this scheme and 
release rubber without regard to 


goods are reported by the French as quarterly periods or prices if neecs- 
being favorable. Contracts involving ^ 

unfinished goods, however, are not sub¬ 
ject to this tax-exempt ruling, it is 
understood. 


sary to prevent wild fluctuations as 
part of a speculative movement.” 

Government Action Advocated by 
Firentone 

The group of American rubber men 
led by Harvey Firestone believes that 
government action in the matter is de¬ 
sirable. It is now certain that a sur¬ 
vey of possible new sources of rubber 
for United States consumption is to 
cover tentative regulations for the in- be made. Secretary Hoover has in¬ 
stallation and use of grinding and pul- vited the various rubber interests to 
verizing systems for sugar; for the in- co-operate with the government in or- 
stallation and use of pulverizing fuel ganizing thii work. The Philippines 
systems, and. for the prevention of dust and Amazon Valley are considered to 
explosions in terminal grain elevators, be the beat fields for investigation. 


Dust Hazards Report Coining 

A report covering the work of the 
dust explosion hazards committee of 
the National Fire Protection Associa¬ 
tion is about to be issued. This will 


Paint Men Make Known 
Activities of Association 

G. B. Heckel, Secretary, Shows Facts of 
Case and Claims No Need of 
Vindication 

From a recent statement of G. 3. 
Heckel, secretary, the public obtains a , 
clear-cut outline of the activities of 
the I'aint Manufucturer.s A.ssociation, 
which for the past 2 years has under- 
pone inveatipation by the povernment 
and apainat which, as was stated In 
Cham. & Met. last week, no charpes 
have been sustained. 

The statement says in part: 

Tin- hint liilnp inir t>rKi>nliatIon has ever 
ufintuniiilatud was .omU.iI of uriuia, Our 
org.’ihizat'uii (|u\i)tcs itsulf lo ihu ituprove- 
t»i«‘nt of thu jiiiltu iiulustr.v mu] the corruC' 
tion of rvil prautU'UH, siuh un mlHbi'iinillrig, 
unfulu tomputRkm mul bribery. 
Anuuiff oui' actlvltiuH wu roiuJ\ict a research 
laboratoto' at Washington, at the cost of 
».•(),ii(»() a yunr ; an unfair competition bureau 

at Wa.shington, at a co.sl of $15,000 a year, 
anu » "Savu thr Siirfaif" camijaigri. with 
u-aiiqunrters In i’liihululphia, which Is for 
the en-atlon of gruater demand foi’ iialiu 
piodufls, and which costs 
$200 000 uiinuMlly All of these iiffi,-nc|c« 
for Ifu' biMieflt of tlie paint ■l>ualnesH are 
opuii to paint inunufucuirers of the country 
whctlii r they arc ntembors of tho nssooW- 
lion or not 

In vii'W of tiu-.vr actlvitlc.s for the general 
gootl of tile buslnesH It is hard to under- 
atanil how ihen- can be any inHchlni'ry for 
prl('e fixing. The Sherman act la a'very 
ill-deniied law which may lie unKnowliurlv 
violated by the most innocent. However. 
it would not tcqulre an Indlclmtmi ’to In¬ 
duce an HSKiMdat'on like that of the uHint 
mamifaetureiK lo correct any tondenclea 
which nilglit have i‘xi«led toward its vlclft- 
ion. As a matter of fact, the aasoclallon, 
followed tlm InterprelaUon* 
or the Slicrmmi law with u view to avoid[l«g 
miy possible infraction. It will continue 
this policy In the future. 


Food Standards Digeussed 

The Joint Committee on Definitions 
and Standards held its twenty-fourth 
meetinp in the Bureau of Chomistry, 
March 12 to 10, Consideration was 
piven to (Ictinitions and standards for 
a number of food products. The com¬ 
mittee* is composed of Dr. W, W. 
Skinner, chairman; Dr. F. C. Blanck, 
and R. E. Doolittle, representinp the 
United States Department of Agricul¬ 
ture; Dr. J. Hortvet, of Minnesota, 
Dr. C. D. Howard, of New Hampshire, 
and Dr. E. M. Bailey, of Connecticut, 
representinp the Association of Offi¬ 
cial Apricultural Chemists; Dr, L. E. 
Sayre, of Kansas, Dr. W. W. Randall, 
of Maryland, and Dr. R. E. Rose, of 
Florida, representing the Association 
of American Dairy, Food and Drug 
Official.s. 


Sulphur Agreement Framed 

According to dispatches from Rome 
the Sulphur Export Association has 
signed an agreement with representa¬ 
tives of the Italian Government, regard¬ 
ing the control of sulphur galea In 
Europe. Under it the Italian Govern¬ 
ment will control the output of the 
Sicilian beds and will co-operate with 
the three leading American producers, 
the Union Sulphur Company, the Texas 
Gulf Sulphur Company and the Free¬ 
port Texas Company in meeting Euro¬ 
pean demands. 
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H. E. lUHNAltn, director of the 
American Institute of Hakinn, was hi 
New York, March 10 and 11, to attend 
the formal ojienintr of the Inhorntory 
of the KleiHchniann Co. 

Colonel Ekwim T. BkyANT has been 
reappointed Slate Comniis.sioner of 
Labor, New .Ier.sey, b,v Goveiiior Sil- 
zer, for a new term of H years. 

E. J. CliTHBKKT, formerly vice-presi 
dent of the Solar Refining Co., Lima, 
Ohio, manufacturer of relined oils, ha.s 
been elected president of the comiiany 
to succeed J. C. NuliAUKit, resiirned 
N. L). Keys, heretofore y'eneral Supenii 
tendent, has heen appointeil secretary 
and treasurer, succeeding F, G. Hohce.s, 
who has heen edeeted vice-president. 

P, M. Dinkins, formerly of the Dorr 
Co., has been made sales manairer of 
the division of heavy chemicals with 
the Kalbfleiseh Corporation, New York 
City. 

General Amos A. Fkies, head of the 
Chemical Welfare Service, has dis¬ 
cussed the work of this bureau in two 
recent addresses, one before the New 
Jersey Chemical Society and the other 
before the Phi Lambda Epsilon fra¬ 
ternity, Columbia University. 

W. S. Khihuie, Office of Co-operation, 
Bureau of Chemistry, is conferring 
with the New Jersey and Delaware 
state and city oHicial.s on the co¬ 
operative enforcement of stale and fed¬ 
eral food and druR laws. 

Herbert S. Harnhi, assistant pro¬ 
fessor of physical chemi.stry. Univer¬ 
sity of Pennsylvania, Philadelphia, 
spoke before the Franklin Institute, 
March Ifi, on “Radiation and Chemical 
Reaction." 

B. Olnev Hough, for many years 
editor of the Anwriciui Exixiftfi’, has 
resiKned that position to establish him¬ 
self as an expert counselor, consultant 
and adviser to banka, exporters and 
manufacturers. His office i.s at 17 Bat¬ 
tery Place, New York City. He will 
continue his relations with the Aiacri- 
ran Exporter, with the title of con- 
tributinp editor. 

Dr. Sabastian Karrer. of the Fixed 
Nitrojeen Research Laboratory, ad¬ 
dressed the meetinir of the .American 
Thysical Society recently on subjects 
of thermal and electrical ionization as 
related to problems of nitropen fix¬ 
ation. 

WAijJtCE Montgomery has been 
made superintendent of the Central 
Moron of the Eastern Cuba Supar Cor¬ 
poration. For some time past he has 
been a.ssistant superintendent. 

A. H. Nickerson, who since 1!)04 
has been with the American Api'icul- 
tural Chemical Co., has resigned to 
accept a position with Stone & Webster, 
Inc., in the mechanical division. Mr. 
Nickerson started with the former coni- 


|iany as chief engineer, holding that 
position until 1921, when he was made 
manager of the nianufaiduring de- 
jiartnient. 

K. H. Moore, chief chemist of the 
Bureau of Mines, has accepted an iii- 
vitalion to deliver an address la'forc 
the New York Section of the .Soeiete 
de Chiniie Industrielle of France, on 
the occasion of the meeting to be held 
on May 11. 

K. .1. yiUNN has been transferred to 
New York City as ass stunt sales man¬ 
ager (d' the Mathieson .Alkali Works, 
Inc. John W. Boyer, formerly assist¬ 
ant sales manager, beeonies sales man¬ 
ager, and .1. A. Kieni.e, former sales 
iiiunager, is now viee-president in 
eharge of sales. 

I’AtU. C. SCHBAPS, of the South 
American Development Co., saileil 
.March 5 from San Francisco for 
Ecuador, South America, 

A. D. Shamel, Bureau of Plant In- 
du.stry, sailed from Sun Francisco, 
Feb. 17, for Honolulu, where for sev¬ 
eral months, while on furlough, he 
will continue the work begun in 1920 
under the auspices of the experiment 
station of the Hawaiian Sugar Plant¬ 
ers’ As.sociiition in the application of 
the ]irineiples of the improvement of 
plants through hud selection to the 
propagation of sugar tane. Mr. 
Shaniel has spent several months each 
winter since this work was begun in 
Hawaii developing it. Through the 
selection of propogating material a 
large inereuse in the yield of sugar has 
been obtained. While absent in Hawaii 
.Mr. Shamel will further develop the 
selection work with sugar cane and 
will endeavor to perfect the methods 
and to extend their application to the 
entire sugar industry of the islands. 

.1. Thompson Smith, at the annual 
meeting of the stockholders of E. I. 
du Pont de Nemour.s & Co., was made 
general manager of the company's ex¬ 
plosives department to succeed the late 
Charles A. Patterson, 

Dr. F. P. Veitch, chemist in charge 
of the leather and paper laboratory. 
Bureau of Chemistry, has been ap¬ 
pointed a member of the paper speci¬ 
fications committee of the joint 
coniniittec on printing, which will 
prepare standard specifications and 
samples of paper suitable for the 
government printing and binding. 

James A. Watson, assistant in the 
experimental work incidental to the 
iiitruduetioii of the Allen process at 
the du Pont Nitrate Co.'s oficina, in 
Tultal, Chile, in 1920, and since in 
charge of the plant, has been appointed 
assistant manager. 

Dr. E. R. Wehieein, director of Mel¬ 
lon Institute, Pittsburgh, Pa., spoke 
before the members of the Hercules 


Powder Co., Wilmington, Del., March 
5, on the subject “Value of Industrial 
Scientific Research.” The meeting was 
held at the Trinity Parish House and 
members of the Delaware Section of 
the American Chemical Society were 
invited to attend. 

Obituary 


Prof. Eiiwarii Williams Morlev 
died at Hartford, Conn., on Feb. 24. 
He was probably most widely known 
for his association with Prof. A. A. 
Michaclson in the far-famed Michael- 
soii-Morley experiment in relation to 
the velocity of light. For this work he 
received the Sir Humphry Davy medal 
ill Great Britain in 1907, while Pro¬ 
fessor Michaclson received the Nobel 
prize the same year. There are, how¬ 
ever, many other records of major re¬ 
search which stand to Professor 
Morley’s credit. His work on the den¬ 
sities of oxygen and hydrogen in the 
ratio of their atomic weights was a 
classic contribution to scientific knowl¬ 
edge, and about forty more papers of 
profound scholarship and of leading 
importance were published by him. 
These included repetition of the 
Miehaelson-Morley experiment in view 
of the Lorentz-Fitzgerald suggestion 
that the form of bodies may depend on 
tran.slation through space or through 
luminiferous ether. Other contribu¬ 
tions were on the atomic weight of 
oxygen, on variations of the amount of 
oxygen in the air, the vapor density 
of mercury from 0 to 100 deg., etc. 

He was president of the American 
Association for the Advancement of 
Science in 189.'), and of the American 
Chemical Society in 1899. He was 
honorary chairman of the Eighth In¬ 
ternational Gongress of Applied Chem¬ 
istry at New York in 1912, and had 
been made honorary chairman of the 
spring meeting of the American Chemi¬ 
cal Society that convenes at New 
Haven next month. In 1912 he re¬ 
ceived the Elliot Cressom medal, and 
in 1917 the Willard Gibbs medal was 
awarded to him. 

Professor Morley was the son of a 
clergyman, and was born at Newark, 
N. J., Jan, 21, 1888. He was graduated 
at Williams College and later received 
honorary degrees from Yale, Lafayette 
and the University of Pittsburgh. In 
1868 he was appointed professor of 
chemistry at the Western Reserve Uni¬ 
versity at Cleveland, and held the post 
for 38 years, until his retirement in 
1906. He then took up his residence 
at West Hartford, Conn., where he had 
lived with his parents as a boy. 

He was married to Isabella Ashley 
Birdsall in 1868, whose demise preceded 
his by only 3 months, Immediately after 
her death he made a gift of $.5,000 
to tke First Church of Christ of West 
Hartford in her memory, and, later 
he underwent a major operation at the 
Hartford Hospital from which he did 
not recover. 
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Market Conditions 

In Chemical, Metallurgical and Allied Industries 
A Survey of the Economic and Commercial Factors That InflucnceTrade in Chemicals and Related Commodities 
Prevailing Prices and Market Letters From Principal Industrial Centers 


Problem of Maintaining 
Standard Prices 

New Legislation Needed to Clear Lp 
Cneertainties in Important 
llusiness Practice 

One of the weighty problems facing 
the manufacturer is the policy of main¬ 
taining stunilarii prices for the retail 
sale of his products. Can he refuse 
lo sell to a retailer or jobber who mar¬ 
kets his products at prices lower than 
the .standard schedules set by the pro¬ 
ducer? Can a manufacturer decide to 
market his products solely through 
wholesale channels and then in order 
lo maintain this policy, refuse to sell 
to a retailer at the jobber's price no 
matter what the quantity of merchan¬ 
dise involved? These are the questions 
(hat have been involved recently in 
some very important litigation - the 
Colgate and Becch-Nut cases before the 
Supreme Court and the Mennen case 
just decided by the United States Court 
Ilf Appeals for the Second District. 

These decisions, however, do not elim¬ 
inate the element of uncertainty, for 
they do not tell the manufacturer just 
how far he can go in naming his own 
prices and thus protecting his own prop¬ 
erly. It is believed by many that the 
situation will not be cleared until there 
IS definite legislation recognizing the 
Principle of price standardization. 

Propoaed l^egislation 

When the last Congress adjourned 
two hills were pending that were de¬ 
signed to meet this situation. One of 
them is the Kelly-Stephens bill, orig¬ 
inally drawn by Justice Brandeis before 


be permitted to olfer them for sale to 
the public at jirices lower than the 
standard fixed jirices. 

The Merritt bill i.s more simple and 
is confined largely to legalizing the 
princijile of prii’e standardization. It 
would permit the producer or manufac 
lurer to fix his price and to refuse lo 
sell to any dealer who cuts the fixed 
price. It provides no machinery, but 
if enacted into law would be rather an 
expression by Congress of recognition 
of the principle of price stanilardization 
and maintenance. 

]No Evidence of Price Fixing 
on Calcium Arsenate 

Heport of Federal Trade Commission 
Shows No Cases of Unfair 
Trade Practices 

In its preliminary report on the cal¬ 
cium arsenate industry, made in Jiur- 
suance to Senate Resolution 417, the 
Federal Trade Commi.ssion reaches the 
conclusion that “the evidence thus far 
obtained does not show that the prices 
(of calcium arsenate) were fixed by 
agreement.” In the commission’s de¬ 
tailed report a great deal of corre¬ 
spondence among the different manu¬ 
facturers is cited and competitive 
conditions have been carefully analyzed. 
Although the producers have made a 
close co-operative study of prices and 
have discussed them at various meet¬ 
ings of their trade association.s, there 
was no evidence of unfair practices 
such as price fixing and open-price 
activities. 

From the facts assembled in this 
lireliminary report, the commission 
submits the following conclusions: 


Fixing StandardM for 
INaval Stores 

Details of HarriNun Hill to Entab- 
linh (Jradew and I'revent 
I’nfair PracticoK 

During the session (if Congress that 
otuleci ona March 4 there was consider¬ 
able di.scussion of naval stores, both as 
regards co-operative marketing and in 
the standardization of the many grades 
and varieties of these products. The 
Harrison bill, which passed the Senate 
but was not acted upon by the Houbo» 
provided the establishment of standard 
grades of naval .stores and also would 
make unlawful any untruthful repre¬ 
sentations in the sale or advertising of 
rosin and turpentine. 

The various grades of rosin, from 
highest to lowest, are to be designated 
by the le ters X. WW, WG, N, M, K, 
I, H, G F, E. D and B, together with 
the designation “gum rosin’' or “wood 
rosin.” 

Turpentines w'ere defined thus: 

•■(ID Splrii.s of Iiirpcntinu” Includes 
giirn apliIlN ol tiirpoutlm* and wood tur- 
pontinu. 

‘■(C) Gum spiritH of (urpunilnc" means 
.■spirits of turpumiiiu made from gum 
(olooresiri) from b iivliiK true 

’•(D) Wootl turpenlhie” Includes steam- 
distilii-d wo(kI lurponllne and tlostruc- 
livuly diHlIlimi wotid tuipi-nllne 

“(lO) SluHiti-distllti’il wtiod turpentine" 
nicanM >\ooil t iirp>-nLin«' distilled with 
steam from tlir oii'orosln within or ex¬ 
tracted from th'' wood 

■■(1'’) Destrm^tlvely di.stilled wood tur¬ 
pentine" rneans wood turpentine obtained 
In the dcsirmllvo diHtillation of the 
wood. 

Fines not exceeding $5,000 and 1 
year imprisonment are provided for the 
“use in commerce of any false, mislead¬ 
ing, or deceitful means or practice in 


he became a member of the Supreme 
Court, and the other is the Merritt 
hill, introduced by Representative Mer¬ 
ritt of Connecticut, which contaims sug¬ 
gestions from Secretary of Commerce 
Hoover. 

The Kelly-Stephens bill would set up 
machinery for price standardization to 
permit any independent manufacturer 
of a standard, identified article to file 
a schedule of his prices with the Fed¬ 
eral Trade Commission, He would have 
authority to maintain the retail prices 
of his article or articles, but under 
section 3 of the bill the Federal Trade 
Commis.sion may, on complaint of any 
person, investigate the standard prices 
so fixed to determine if they are fair. 
Under another section of the bill a 
retailer handling the standard price 
articles would be required to offer them 
for sale to the manufactoer at the 
price he paid for them before he would 


1. That the gront Inuruase In tlic Suulh- 
Din (U-nuind for caluium ar.-Hunatu a?i(I the 
InadcQuncy of the av.ailnhlu minply id whiD- 
ai'Monlc prevcMuil tlu- iiisurliHiiu 
turer.s from producing MUttlchiiit quantities 
of ciilciutn arsonali’ tu incut ties dcnianil. 
Ihe result beiiiK a marked Increase in t)ic 
pi-fco of white ar.st-nlc and of calcium arse- 
nalo during the seasons of IDlili and in:t. 

2 Tlic low price paid In tin- State or 
Gfiorifla during the term of the Slierwin- 
Winiams contract with that state was In 
part, at least, responslblo for the opinion 
that an Injustlct' was bcini? done by the 
in.scoticide manufaetm-ers lo those cuslo- 
rnons outside the slate who wo?-e paying a 
price as high In some cases us 100 per cent 
greater than that named In the above- 
mentioned contiact, an opinion which was 
shared by the (leorglii consunit rs after the 
expiration of this contract, when they like¬ 
wise had to pay similarly hlgli prices for 
uuleliim arsonate. , . . 

^ While efforts were made by the in.sw;- 
tlclde rnanufa* turers to eaiablish an asso- 
clatlon one of (he objects of wdi'eli seems 
to have been adjusting or at least dtseur- 
Sion of price (JiBcrepancIeB. It does not 
appear that these efforts resulted in price 
fixing or open-price activltlcM 

4. No widespread or Important specific 
ca 8(38 of unfair practices in the trade have 
been found down to the present stage of the 
inquiry. 


the sale of naval stores or anything 
offered a.s such.” 

Upon application, the Secretary of 
Agriculture would be required to make 
an analysis of any naval stores and 
certify a.s to their classification. 


“(Ihem. & Met.” Weighted 
Index of Chemical Prices 

ili.HC -r 100 for 1013-14 

This w.'ck . .n».ni 

liHsI week.176.76 

March, 192-’.ir»6.00 

Marcli, 1921 _ .157 00 

March. 1920.2r)2,00 

April 1918 (high).286 00 

April. 1921 (low) .140.00 

A marked irnieHse In the index 
number this Wi-ek can be traced to the 
stronger market.s for ammonium aul- 
piiate, cottons«'ed and linseed oils. 
Ammonium sulphate advanced to 
$4 15 per 100 lb., cottonseed oil to 
io.Sc. per lb. and linseed ofl to 99c. 
per gBl. 
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AmmoDium Sulphate Advanced by 
Producers in a Moderately Active Market 

Difficulty in Locating Imported Goods Is Still Evident—Alkali Sales 
Show Improvement—Vegetable Oils Are Advanced 


A. S. & R. Wipes Out Deficit 

The annual report of the American 
Smeltinjf & Refinintf Co. show.s that ilic 
company's net income in 11122 aftt-r 
providintf for general expenses, tlcjirc- 
ciutinn, etc., taxes anti inleiest 
amounted to $5,918,142.94, an ni Tca^e 
of $4,207,201.83 over the preceding 
year. After payments of dividends on 
preferred stock, there was a surplus of 
income of $2,003,112.94 at the end i>t' 
1922, comjtured to a deficit of $2,4.57, 
102.()4 at the close of 1921. The sur¬ 
plus disclosed by the report is e(|ual 
to earnings of approximately $3.28 on 
the common stock. 

As an incident in the letter of the 
president of the company it is reported 
that the production of various imporl- 
ant metals and the output of byproduct.'^ 
also showed marked improv^*ment in 
1922 over 1921 us follow.s: 




l<^2l 

(11) 1 

433,^4fi.OOO 

34K.M88,(ll.O 

.Silver (he ) 

84,79I,‘>31 

75,354,44 1 

Lead fluii) 

252.«9« 

207,hi2 

SDeher (III ) 

35,1 40,(KH) 

|4.(,28,1)14 

,Suli)liiir»’ urifl ill) ) 

28.494.00(1 

9,‘»52,1)00 

\r«*iitr (H) ) 

11,203,052 

5,1^)5,522 

.Hvpr iliioi iiM'fit'H 111) 1 

U,;(.0.577 

) 232,48 


The report also shows that the pro¬ 
duction of some of the above, notably 
spelter, sulphuric acid and arsenic and 
the output of hyjiroduct metals, last 
year greatly exceeded their production 
.in 1913. 

Ceinenl Pruductioii Twice 
Thai of Year Ago 

Preliminary fitfuros jusl announced 
by the Bureau of the (iensus indicate 
that the output of Portland cement dur 
inir February, 1U23, was almost double 
that of February a year atro. The total 
of 8,085,000 hbl. is an increase of liRl,- 
,OD0 bbl. ovei the precedinp; month. 



rUMIO.N'T (il'Tl't'T, SHIPMENTS 
AND STOCKS 


Shipments in February totaled 5,968,- 
1)00 bbl. and stocks on hand at the end 
of the month were 13,602,000 bbl. These 
may be compared with the correspond¬ 
ing figures for last year by means of 
the accompanying chart showing the 
monthly fluctuations in production, ship¬ 
ments and mill stocks throughout the 
country, Dec. 1, 1921, to Jan. SI, 1923. 


New York, March 19, 1923. 

11K chemical market during the 
past week continued along moder¬ 
ately active lines. .Sales were in most 
instances for small orders for immediate 
requirements and buyers seemed quite 
cautiou.s about purchasing any surplus 
slocks. Existing conditions in the 
Ruhr district have caused a noticeable 
.shortage of importations and several 
items have already been advanced by 
.second liamis. I’loilucers of ammo¬ 
nium sulphate advanced prices for 
bulk goods at the works. Spot goods 
for export were also sharply advanced 
due to the acute scarcity of any large 
.sup|)lies. The alkali market showed a 
slight improvement and several fair- 
sized contracl.s were placed for Japan 
ami Italy. Soda ash also recorded a 
fractional gain. Permanganate of 
pclnsh was sharply advanced during 
Llic laily part of the week, but reacted 
later and quotations were at the same 
level as previously reported. 

liiiruim earbonate and chloride were 
advamed by importers, due to the 
shortage of shipments. Arsenie con¬ 
tinued without any special feature and 
prices were unchanged. Bleaching 
powder producers reported a favorable 
market, with demand up to all expec¬ 
tations. (larbonate of potash was 
much firmer, although prices remained 
quolably unchanged, daustic potash 
was rather unsteady and dealers were 
quite anxious to shade on actual hu.si- 
iicss. Popper sulphate was in fair de- 
maml and producers reported an active 
lall from the agricultural districts. 
Yellow prussiate of soda, formalde¬ 
hyde, oxalic acid, cyanide of soda and 
bichromate of soda and potash contin¬ 
ued without any notable changes. 

Principal Price Changes 

Alcohoi —Producer.s reported a fair 
business for denatured alcohol and 
methanol. Second hands quoted rather 
low on several odd lota, but the general 
range for methanol 95 per cent in bar¬ 
rels was around $1.23 per gal. Dena¬ 
tured No. 1 was quoted at 38c. per gal. 

Ammmiium Sulphate —Leading deal¬ 
ers announced an advance on spot ma¬ 
terial for export. Quotations ranged 
around $4.16(ffi$4.26 per 100 lb. f.a.s. 
for prompt shipment. Bulk material 
at the works was also advanced, with 
prices around $3.30@$.3.40 per 100 lb, 

Ar.sc7i/c—Importers were rather un¬ 
steady and quoted fractionally lower 
prices on actual business. Buyers were 
not anxious to purchase in quantity 
lots at present levels and the general 
tone was only moderate. Quotations 
ranged around 16(§)16ic. per lb. 

Barium Chloride —Importers ad¬ 
vanced spot prices, due to the unsettled 
conditions abroad and the scarcity 


of importations. Quotations ranged 
around |9()(5)$95 per ton. 

Copper Sulphate — Producers re¬ 
ported a moderate business to the in¬ 
secticide industries, with quotations at 
former levels. Prices range around 
56.40 for 100 lb. for regular crystals. 

Formaldehyde —Dealers quoted much 
under producers’ prices, due to the un¬ 
steady consuming demand. Resale lota 
were around the market at lOc. per lb. 
Manufacturers quoted I6@16ic. per lb. 

Caiwtir, Pntaeh —Imported material 
was somewhat lower on spot. Quota¬ 
tions were heard around 8c, per lb. on 
spot, with shipments at 8Jc. c.i.f. N. Y., 
duty paid. Demand has fallen off con¬ 
siderably. 

CarboTiate of Potash — Importers 
were quite firm on spot material and 
although prices showed no material ud- 
vance.s, round lots were very diffi¬ 
cult to purchase at the regular quota¬ 
tions. The 80-85 per cent calcined held 
at 63@6c. per lb., with 96-98 per cent 
at TitffiSc. per lb. 

Caustic Soda —The general demand 
continued quite steady among export¬ 
ers and quotations for standard goods 
held around $3.46@$8.50 per 100 lb. 
f.a.s. Domestic traders reported a 
very steady market at $8.75 per 100 lb. 
ex-store, (lontracts remained quotably 
unchanged. 

Prussiote of Soda —Dealers were 
somewhat higher in their views, al¬ 
though actual business was not of any 
large dimensions. Spot stocks have 
been diminishing and prices ranged 
around 19@191c. per lb. Shipments 
were around 18(ffil8ic. per lb. 

Sodium. Sulphide —Spot quotations 
have been fractionally advanced by 
leading dealers. Imports have not 
been coming in at the rate previously 
noted and surplus stocks are grad¬ 
ually diminishing. Spot prices range 
around 4i@4ic. per lb. 

Phmol —Producers continued to re¬ 
port a well sold up condition at the 
works and second hands were not 
eager to quote any round lots. Some 
quotations were heard during the week 
at .50c. per lb. in drums. 

Vegetable Oils Advanced 

Linseed Oil —Several crushers an¬ 
nounced an advance of ,8c. per gal. on 
spot and nearby oil. There were some 
dealers, however, that continued to 
quote former levels. Quotations 
ranged around $1.01 per gal. in barrels 
for nearby shipments; 98c. per gal. 
for May shipments and 96@96c. per 
gal, for June. 

Cottonseed Oil — Crude oil at the 
mills recorded a new advance, with 
quotations heard at 101c. per lb., tank 
cars, f.o.b. mill. The demand has only 
been moderate at the present high 
levels. 
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Improved Demand Noted 
in Chicago Market 

Firmer I’riceH Generally Reported- 
Heavy Buying Would Cause 
Shortage 

Chicaoo, 111., Mar. 17, 192.3. 
The demand for heavy chemicals 
has improved considerably during the 
past few days and it i.s reported that 
while business was not up to desired 
levels it was far from dull. In re¬ 
gard to prices, practically all items 
were firm. Potash compounds in par¬ 
ticular were exceptionally firm and 
nearly the entire list showed advances. 
So far only a few items are really 
scarce on spot, but even a short period 
of heavy buying would without a doubt 
create a shortage in the local market 
that would force prices to higher levels. 

There was a better demand for al¬ 
kalis during the past week and the 
market was firm. Canutir no(Ui was 
(|Uoted from spot stock at $3.50 per 
100 lb. for the .solid 7B per cent ma¬ 
terial and $4.ir> for the ground or 
flake. Catiftir poianh was very firm, 
with the general asking price for small 
or moderate lots 8J@9c. per lb. basis 
88-92 per cent. Svda atth was in good 
demand and the 58 per cent light was 
quoted at $2.25(n)$2.30 per 100 Ih. in 
barrels. 

Alum D.cmand Satisfactory 
1‘iitaah alum was in moderate su])- 
I ly and the demand was satisfactory, 
according to the principal dealers. 
The iron-free lump was quoted at 
'lA@ric. per lb, and the powder of a 
similar grade at 7i((i8c, A much bel- 
lei- price on the powdered grade could 
have been had for prompt shipment 
I'l'om the East. Ammonium chloride, 
white granular, was in fair demand 
and domestic material was available at 
8c. per lb. and foreign at 73c. Aiii- 
■oriiim cnrbunale was quiet, with only 
small lota available for immediate de¬ 
livery. The general quoted price was 
lOic. per lb., although it was possible 
to shade this fractionally in some di¬ 
rections. Barium carhmatc was easy 
and it was possible to secure supplie.s 
at $85 per ton. Barium chloride was 
unchanged in price, with small quanti¬ 
ties held for .5Ac. per lb. Carbon 
tetraehhrndc was quiet, with nearly 
all dealers quoting 9Jc. per lb. for 
large drums. Carbon binuiphide was 
in a similar position and supplies were 
available at 7@7ic. per lb. Copper 
rulphatc was firm with an advance ex¬ 
pected. The spot price for small or 
moderate lots was 6i(S)63c. per lb. 
Furfural was unchanged at 25c. per 
lb. Formaldehyde was quiet, with 
only small lots moving, and the price 
was unchanged at 16@16ic. per lb. 
Glycerine was unchanged at 18ic. per 
lb. for c.p. material in drums. 

Phosphoric anhydride was weaker 
and it was possible to secure supplies 
at ,S3e. per Ib. in ease lots of 1-lb. 
tins. Potassium hichromate was quite 
firm with most factors holding the 
price at 13e. per lb. Soda bichromate 
'Was not so firm land ‘A was possible to 


do 8i@9c. per lb. for moderate lots. 
Potassium chlorate was firm with only 
very small lots available on spot at 
9i@10c. per lb. y'ellow prussiate of 
potash wa.s scarce and spot supplies 
were held at 41@42c. per lb. The 
red prussiate was not so firm and sev¬ 
eral factors were willing to take 85c. 
per lb. for a moderate lot. Potassium 
permanganate was .scarce and 22@23c. 
per lb. for U.S.P. crystals was the best 
price noted. Potassium nitrate was 
slow, although the spot price was firm 
lit 7Jc. per Ib. for the imported 
granular. 

Linseed Oil and Turpentine Sluggish 

Tarpcntinc was still in poor demand 
and the price was .somewhat lower than 
t'lat of n week ago, At the close of to¬ 
day’s market it was possible to get 
single drums at $1.47 per gal. 

lAnseed oil was in a position similar 
to that of turpentine and the market 
was a quiet affair. Single drums of 
the boiled oil were quoted today at 
$1.05 per gal. and the raw in like 
quantities at $1.0.3. 

Labor Sliortage Limits 
Steel Industry 

Record Production Is Being Adequately 

Handled by Improved Transporta¬ 
tion Facilities 

Pitt nirar.H, March IR, 1923. 

The steel industry i.s functioning 
very well as to production. There are 
no strike.s and no disability from trans¬ 
portation. Operation of some units is 
prevented by labor .scarcity, but there 
is more employment than at any previ¬ 
ous time in this movement. 

The Steel Corporation’s unfilled ob- 
ligation.s stood at 7,283,989 tons at 
the end of February, indicating an in¬ 
crease of 373,213 tons during the month, 
the largest monthly increase since last 
September. The February increase 
represcnteii about 29 per cent of the 
month’s capacity, and taking shipments 
at 88 per cent, the hookings appear to 
h.ave been 117 per cent, against 97 per 
lent in .lanuary and 73 per cent in 
December. The figures are not indica¬ 
tive of the trade current as a whole. 
In December the independents bad rela¬ 
tively lean order books, and inquiry 
was chiefly for early delivery, the in¬ 
dependents accordingly booking the 
larger part of the business going. 

Generally speaking, independents are 
not booking business for shipment 
beyond .luly 1, for a variety of reasons. 
They are uncertain as to costs and 
market prices that may rule later, and 
they are doubtful whether buyers 
really know at this time what they will 
need in third quarter. The Steel Cor¬ 
poration’s far forward bookings are 
chiefly in steel for construction jobs, 
involving little if any uncertainty as to 
the steel being required. 

The turnover in the steel market, on 
the whole, is lighter. There is much 
inquiry, but a great deal of the inquiry 
is not I considered by mills. There are 
now sdme developments along the line 


of work being postponed on account of 
prices, with particular reference to 
some tentative car buying by Western 
roads and a building here and there. 
The tonnage involved is not large, but 
the trend i.s .significant. There have 
been practically no developments in the 
past week indicating that actual con¬ 
sumption will be heavier in the spring 
and summer than was to be estimated 
on the basis of conditions as previously 
known. 

I'remiums and Prices 

Basis prices for finished steel prod¬ 
ucts have not advanctni in the past 2 or 
3 weeks, and further general advances 
are improbahle. Premiums for delivery 
may develop, hut there is distinct doubt 
V. hether the premium market will be 
large in point of Innnage. There is 
premium business being done now, but 
it covers only an almost insignificant 
tonnage. Bars, shapes and plates re¬ 
main at 2.25c. as the general basis, 
with $2 a ton more paid siimetimes, and 
occasionally as much as $7 on plates. 

Steel milks having regular customers 
in sheet bars will make a price of 
$42.50 for the .second quarter, involving 
a large tonnage. A few consumers 
have no regular source of supply, and 
some with regular sources of supply 
may require extra tonnages. On such 
business $45 or more will probably have 
to be paid, there having already been 
$45 bu.siness done on both sheet bars 
and slabs. Sheet bars are thus quotable 
at $42.50@$4r) and slabs and billets 
at $45. 

Pig Iron and Coke 

The buying movement in Connells- 
ville furnace coke for second quarter is 
now practically ended, with the larger 
operators well sold up and with sub¬ 
stantially all the operating furnaces, 
such as use purchased Connollsville 
coke, well covered, together with mo.st 
of the idle furnaces that are at all 
likely to get into blast. The busines.s 
totaled a trifle over 300,000 tons a 
month. Most of the buying was at $7, 
with $7.26 done on much of the later 
business, making an average for the 
whole tonnage of nearly $7.10. 

Basic iron at valley furnaces has fol¬ 
lowed the advance in foundry iron re¬ 
ported a week ago, from $28..50 to $30, 
and as was the case with foundry it 
appears there were no sales at inter¬ 
mediate prices. Bessemer has advanced 
$1, to $30, so that the three prominent 
grades are all quotable at the moment 
at $.30 valley. Furnaces are looking 
for higher prices, however, and some 
producers are out of the market. 
Within a week prices may be $1 or $2 
higher. The furnaces seem to be com¬ 
fortably sold for second quarter and it 
remains to be seen how well consump¬ 
tion is covered. There is no interest 
thus far in third quarter. 

In all probability Lake Superior iron 
ore prices will be 60c. higher for the 
coming season, making Mesabi non- 
bessemer $6.65 f.o.b. dock. Such an ad¬ 
vance, moreover, would restore the 1021 
schedule and leave prices $1 below 
those of 1920, the modern high record. 
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Current Prices in the New York Market 

FOR CHEMICALS, OILS AND ALLIED PRODUCTS 

Althouch these prices are for the spot market in New York City, a special effort has been made to report the American 
manufacturer's quotations whenever available. In many instances these are for material f.o.b. works or on a contract basts 
and these prices are so desiifnated. Quotations on imported and re.sale .stocks are reported when of Bufiicient importance 
to have a material effect on the market. Prices quoted in these columns apply to large quantities in original packages. 




General Chemicals 

Aw’lipimfivilriflc, 8V,, firurns lb. $0 3f 

Aci'toiii', ilriitfiri 11). 

Aoiil.HPPtio, 2N',.bl.! loom, 3 I! 

Aortic. 3^/,, bill . 100 lb 6 2'. 

(iluoiftl, 09^';, riirltoyn. I00I1>. 12 0( 

Hone. r,r\,still's, lil»l lb. .11 

Horio, powtli'r, bbl lb. . 11 

(‘ilrir. iu'HH lb. .4* 

Formic. BV, lb. .11 

OiillKMccli lb. .4: 

Hvilrocliloric, IR^lniiKs, 100 lb. .91 

Hyilro(iii..ru-, 52':.nirl.ovH lb. .li 

Lnciic, 44’;, tcdi.. liicb), 
bbl ]b. .(I 

22'; tctili.liKlit. Ifl.l li> 0' 

Muriiino, 20°, tnukH, 100 lb, I 01 
Nit/ic, 3h”. ciirboys lb .0< 

Nilrir, 42’’', riirbf>vH lb. 01 

oiciiiii, 21V;, iiitikH ton 17-01 

Oi'ilif, crvHiiilH, bill III. . li 

I’hosplmric, 50’’; riirbovH lb. 01 

Pvroiriiilic. rcsulilunc'l . lb, I H 

Kulpliuni?. 60". timkH . ton 9 01 

Hnlpliunc, 6(l",<lriiiiiH, . ton 12 01 

Hiilpliiiric, 66 '. fHiik,>i . Ion 14 M 

Ruipbiiric, 66" rlrniiia.... ton 19 0( 

Tannic, (’S F . bl)l Hi 6' 

T'unnir. tcrii , bbl, !b. .41 

Tartaric, imp. rrvs , bill ... lb. .31 

'I'ftrtartn, imp , ptoAii , bbl. lb 3 

Tartaric, ilonicNt ic, l)bl ... lb. 

Tunastic. jy^rlb lb. 1 01 

Aloohf)!, butvl. dnuiiw. fob 

Tcrrcllnutc. lb. .2, 

A1 0 o b o 1 t’llivl (ColoKiic 
spirit), l»bl gal. 4.7; 

Alcohol, locllivl (»cc Methanol) 

Alcohol, flcnaturcil, 188 proof 

No. I KnI- 31 

Alum, ftinnumiii, hinip, Ivb! lb. 0 

potash, ininp, bbl 11) 0^ 

Chroinn, lump, pitliwb. Mil lb O' 

Aluminum Buliilmtc, c'>iti . 

bitgH 11)0 lb. I 5l 

Iron free Imit.i lb 0. 

Aqua ftiimuuuiv, 26’’, tlrurns . lb. 0i 

Aiimionin, nnhydrfturt, rvl Ih. .31 

Ammonium ciirboiuilc, powd 

onsks, irnptirtcfl lb. O' 

Ammonium carb'inutc, i*ow(l 

dtuiiostic. bhi lb. . 1 

Ammonium mir.’it*', tccli , 

casks lb 1 

Amyl ftcftntf'Icrh . (Iruins jpil 2 8 
ArHcnio, white, powd , bbl .. Hi. 1 

ArNonio, ro'l, powd , lu'its,, lb I 

Harium Carbonate, bbl . . ton 78 II 

Ibirium ohlori'le, bbl Ion 90 0 

Bariiiiii dioxide, ilrmuH lb, 1 

Barium nitnifc, ••iisliH 0 

Barium sulphate, bbl Ib 0 

Blniio fixe, drv, bbl lb 0 

Blanc iixf', i»nlp. bbl ton 4'j, 0 

lileachina powder, I o.b. w1,h , 

drums 1001b. 2 2 

Tlesixlefirums 100 lb 2 3 

Borax, bbl H> 0 

Bromine, eases lb 2 

('nlenim ncetiite. lifurs 100 lb 3 3 

Csleium oiirbiile, drums lb. 0 

Calrmni elilorido, fiisetl.dnims ti«n 22 
(Iran, drums lb U 

Calcium phimplmfe. inoiio, 

bbl lb C 

Camphor, eases lb. -9 

Carbon biHidphidf, driiiii'j . Hi (1 

Carbon tetiiienhirnle, flniniH H). C 

Chalk. t» r !■ e i i> - doineslie, 

baht, bid H* (! 

Coniestio. iiciit \, bbl Ib. f 

Imported, liiflil. bbl lb. f 

Chlorine, luinid, e\linilevs lb. * 

Chloroform, teeh .dnnns lb. 3 

Col'alt oxnlp. bbl Hi 2 | 

Copperas, bulk, f i> b xvKs tuti 16 

Copper carbonate, b'd lb I 

Copper oyaniile. tl'-uius Ib * 

CoppersulpliHle, ei vs , bill , lOOllt. 6 i 
Cream of tiir'nr. bill lb > 

l>exlrine. forn, bfii-.s 100 lb. 3 , 

Epsom snlt, (loro , tech , 

bbl too III 2( 

Bpcom salt, imp . tech , 

bogs. ■ 100 H). I 1 

EptoTn salt, ll.SP, dom . 

bbl. ..100 lb. 2.' 

Ether, U R P . drum.s.... lb. 1 

Ethyl aeeuiB, com, 85%, 

drums gal- -1 


bid , 10(111). 

Ill 

100 11 ). 

tech . 

too II) 

tech , 

. 100 H). 
dom . 

..100 lb. 
lb. 

85%. 

. lal. 


vUiyi acetate, pure (acetic 

•lher,98‘'i to lOOr;.). gal. 



*2l 


13 


00 


09 


50 - 


60 


0(1 - 

10 

00 

12 

no - 

14 

00 

14 

50 - 

t') 

00 

19 

00 - 

20 

00 


65 - 


70 


40 - 


45 


301- 


31 


31 - 


32 




32 

1 

00 - 

1 

20 


27 - 


29 

4 

75 - 

4 

95 


38 - 


40 


03U 


03; 


03- 


031 


05i- 


051 

1 

50 - 

1 

65 


021- 


02J 


06;- 


071 


3(1 - 


301 


09j- 


10 


13 - 


14 


10 


11 

2 

80 - 


(15 


15 - 


151 


121 


13 

78 

00 - 

80 

on 

90 

(10 - 

05 

00 


18 - 


181 


08 - 
04 - 


Oft) 
041 


04 - 


041 

45 

00 - 

55 

no 

2 

20 - 

2 

50 

2 

50 - 

2 

75 


05\- 


05; 


28 - 


30 

3 

50 - 

i 

60 


04' 


04; 

22 00 

23 

no 


01!- 


oi; 


061- 


07 


‘>1 - 


93 


07 - 


07‘ 


09J- 


. 10 


()4i- 


041 


031- 


0 31 


041- 


05 


06 - 


061 


35 - 


38 

2 

in - 

2 

25 

16 

50 - 

2( 

1)0 


19 - 


?n 


47 


50 

( 

40 

6 

50 


24 - 


25 

3 

25 

3 

50 

2 

00 - 

2 

25 

I 

in - 

1 

25 

2 

.50 - 

2 

75 


13 - 


.15 


.80 - 


.85 


.95 - 


.00 


I'ormaldebvdf, 40^',, bill . lb 

|''iilh'rH icifih, f'> b niiu'-s tiol tun 

I ulliTs ofiri If - Hiip , powd , not tun 
1' dscl od, I'd , firiitiis p.'d 

Fu ,i'l ud, rt ij'ic, d rniiis t-oil 

11! luli'TS s;dt. w ks , buffs , . I 00 11) 
C! mill IS Null, ioi]> . biiffy 100 111 . 

(ih'i'i I ini', (• P , finmis i-xi r;i Hi 

< il \ dviiiimiidriiniH Hi. 

luilllin, ri'.subllTTIcd H). 

Iroi wide, rod, casks .. .lb. 

Ia'ii'I 

Whip', liMie eabonate, dry, 

I'lisk-B .. Ib. 

U'liiin, in oil, koffs Ib. 

Ucd, drv, eiisks Hi. 

ifod, in oil, koRH lb 

l.o'id [ii'etiiti', while er\s , bh] lb 

l.i'jid iirsi'iiiile. iiowd,, bbl Ib 

liino'llydralea, bl'l per ton 

I,lino, Iiiinip, bill 28011 

III hiiiffo, eoiiini , eusks. lb 

l.fllioplion.', Idd Ib 

.Miiffiio.siiiiii curt) . fooh , baffH lb, 

M<'l hiuioi. 9*5' ,. bbl ffiil 

\ii'lhiinol. 97',. bbl Kill 

.Nickel Hfdl, floiiblo, bill. lb. 

Nicki'l sails, Hiiigle, 1)1)1. lb. 

i’lllWffOIIO 

I’liimphririis. nal. easisi ... Ib. 

IMiu-sphoi ii.s, vollow, eases lb. 

Piif.'iHsiiim bielimmiite, ciisks lb. 
Futiis-siuiii bromide, gran., 
bid lb. 

Pol »h>uunu'iirl)unat<‘,80-85‘’;, 

ealcined, rusks . lb. 

Potassium ehiornlo nowd , lb. 

Poifissiimi eviiniih', drunis lb. 

Poliissiiim liv'lroxifU' (eaustie 
polusli) flrtiiiis 100 H) 

PofiisHiuui lodifli*, eases . lb 

Polfi«siiim nilrato, bbl . H> 
i’otiisHiiiM) ponnanganat e, 

fliuin.s lb 

Potiis.'Hnim pniHsiHle, red, 

rii-sks lb. 

Potiissnini jirussuite, yellow, 

eiisk.s lb. 

Halaiiiinonifie, white, gran., 

rusks,iniportod H) 

Hiiliimiuoiiifie. white, gran , 

btil , doinestie lb 

rjr/i\’, ffriiii . eiisks Ib 

Sidsoilii, bbl 100 lb 

S:dl cake (bulk) ton 

Soda lisli. light, 58'k', flat, 

bags. mot . 100 lb 

Soda iiMii, Iigtii, baisifl. 48',, 
bags, coiurart, f o.b 
W'ks 100 lb 

Soda osli. ligtil, 58'',flat, 

bugs, resale 100 lb. 

Soda n.sh, dfomc, bugs, con- 

Inicl. busts 48'„ IfiOlb. 

SikIii ush, dense, in bags. 

rusiile 100 lb. 

Sofia, eiiiishe, 76',, solid, 

drums. I a a . 100 Ib. 

Soda, nui'idc, 76',, aolnl, 

flnitns, contriu’t lOOlb. 

Sodii, eiiuslic, bu.sis 60'',, 

wks.eontrHel lOOH). 

Sodii, eaustie, grouo'l nmi 

flfikc. ronfriiets 100 lb. 

Soda, eiiiistie, ground ami 

fltdo', resale 100 lb 

Sufiiiiiij ueetrttf', works. Iuirp lb. 
Sodium iiiearbonutc, 1>1)1 100 lb 

Sodium lueliruiiiate, rusks lb 
Sofiiuin biHiilpliute (mieroaki') toti 
Sixliiim bisidpbite, powtl., 
rsb, 1)1)1 . Hi 

Rodiiiiii chlorate, kegs • lb 

Siidiiini ehlorifle long ton 

Sodium rvuiude, ease,s lb 

Sodium fluoride, bbl lb. 

Sodium ]ivpM.sulphi 1 e, bbl lb 

Sodium mtrife, disks lb 

.‘'odmm tieroMiho pow'l .cases H' 
SiHlmin tilio'Bphale, dibasic, 

I,hi . lb. 

SiHliiim pru-i-smte, veb drums U). 
SiHimm silieiitc (40''. drums) 1001b. 
SiKinitn siiiditc (60'^. drums) lOOlb. 
Sodium siiiphifle, fust-xl, 60- 

62', drums , - lb. 

SiKlium Huli>hito. crys . bbl. .. lb. 
Strontium nitrate, pnwd.bbl. lb. 
Sulphur chloride, ytd druma, lb. 
Sulphur, enidc .. tun 

vSulphur dioxide, Ivpiid, cyL.. lb. 
Sulphur, flour, bbl.100 lb. 


$0 15 - 

$0,16) 

Bulphiir, roll, bbl . ... 

. lOOlb. 

$2.00 - 

$2 50 

1 6 00 - 

17 00 

1 'i'lile iiiipfirted, bags 

.. . ton 

30 no - 

40 00 

30 00 - 

32 00 

Tale doiiicsMc jx'wd., bags, ton 

18 00 - 

25.00 

3 55 - 

4 05 

Tin bieliloriit'-, bbl 

, . 11). 

13)- 

. 14 

2. 30 - 

2 40 

Tin oxifle, bl)l 

Ih. 

52 - 

54 

1 2(1 - 

1 40 

Ziiieearbonaie, bags 

lb. 

r4 - 

■ HI 

1. (10 - 

1.25 

Zinc cldorule, gran, bhl... 

.... H) 

.06 - 

07 

18)- 

. 19 

Zinc cvnnide, (Iriims.. 

lb. 

37 - 

.38 

, 17 - 

. I7i 

Zinc oxide, XX. bbl 

lb. 

.071- 

08 

4.55 - 

4.65 

Zinc sulphate, bbl 

inoib 

2.75 - 

3.00 


Coal-Tar Products 


Alpha-naphfhol, crude. l)bl Ih 
Alpha-iiaphtliol. ref . bill ., lb 
All)hit-liai)hthvlaniinc‘, bbl..., lb 

Aniline oil, dniiuh . lb 

.\ndine salts, bbl . . . lb, 

A iitlinieene, SCV^, drums... lb, 
Anthracene, BCV,, imp., 

drums, duty paid. lb. 

Anthraquinono, 55'’,', paete, 

dniiiifl lb. 

Benxnlfk-hyfle I ,S P . rarbovs lb 
Benz( ne. pure, wh (er-wlul e, 

tfijika and drums ga 

BeiiBeiie. 90*;, tanks <Sr ilrutris ga 
Beiiiene, 90';;,, dninis, resiile . ga 
BeiiznbiK'base, bbl Ib 

Benzidine sulphate, bhl lb 

Benzoic iieid, II S P , koRs lb. 
lionzonte of soda. I’ S !’, bbl. lb. 
Benzvl eldornle, 95-97',,, ref, 
drums lb 

Benzvl eldoridc, tech , drums lb, 
Beta-naphfhol, siibl , bbl . Ih. 
nelH-riH[)!ifliol, teeh , bbl ... lb. 
Bela-naphf hylamine, tech, lb. 
Cftrbnxoi, hhl .. Ib. 

Cresoi, U S P., drums. . . lb. 

Ortho-eresnl, drums lb. 

Cresylio acifl, 97',, rtflale, 
flrunis ... ga 

95-97''';, drums, re.sule... ga 

nichlorbenzeiie, drums_ lb. 

niotlivliuiiline, drums .. . lb. 
IVimethybiiiiline.drums .. lb. 
I linitrobeiizene. bbl .... lb. 

Dinitrorlorbenzf'iie, bhl. lb, 

Dinitronaplitlialeiic, bbl. Ib. 

niiutroplieiiul, bbl . lb, 

Dimtrotoluene. bbl Ih, 

1 )ip od, 25'; . drums .. . . ga 

Diphenylainine, bbl .. lb. 

TT-aeid, bi)l lb. 

Mefa-ptieiiylenediamine, bbl. lb 
Michlers ketone, bbl . , lb 
Monoehlorheniene, flruniR .. lb 
;\Ion<M*thylaridine, flruniR lb. 


Naphtlmlene, (lake, bill lb. 

Naphthalene, balls, bbl lb. 

Niiphthionate of soda, bbl lb. 
Naphthioiiic acid, crude, bbl. lb. 

Nitrobenzene, drunis . lb. 

Nitro-iiaphtlialene, bbl. ... lb. 

Nitro-toluene. firunis. lb. 

N-Waeid,bbl. . . lb. 

ilrtho-ninifloplH'iiol. kegs lb. 
(krllio-dicldorbenzf'iie, drnuiB lb. 
Orlho-nitroplieiiol. bbl . lb. 

Ortho'iiilrotoluene, ilrums .. lb. 
t>rtho-toluidine. bbl lb. 


Para-dichlorhenr.ene, bl)) , lb. 
i’liranitrandine, bbl . lb. 

Para-nilrololiiene, bbl lb. 

Para-phenvlened Iff mine, bbl. lb 
Pnra-toluidine, bl'l lb. 

Phthfihe rtiilivilride, bbl .. . lb. 
TMieiiol, I' S i’ . drnnis. . lb. 

Pierie aenl. I)bl.lb. 

Pvriflrni', (loin , drums . gal. 

i’vraline, tinp . drums.... ^1- 

UeHoreinol. teeh . kegs ... lb 
llesorcinol. pure, kegs .. Ih. 

H-sfllt. bl'l . lb. 

Salicvhe arid, trrli , bbl . . lb. 

S dieylic aei-l. I'.S P , bhl. . lb. 

.Solvent naphtha, water- 
white, ilrunis gal. 

Crude, dninis gal. 

Sulplianihr arid, crude, bbl... lb. 
Thi'fcnrbanilide. kegs . . lb. 

Toluidine, kegs . .. lb. 

Toiuidine, mixe<l, kegs. lb. 

Toluene, tank cars.. gal. 

Toluene, druina. 

Xylidines drums . lb. 

Xylene, pure, dnims. gal. 

Xylene. cr>m., drums . gal. 

Xylene, com., tanks. gal. 


Ih 

$0 80 - 

$0 ftS 

lb 

1 05 - 

1 10 

lb 

38 - 

4(1 

lb 

.161- 

. 17 

U). 

24 - 

.25 

lb. 

,75 - 

(.00 

lb. 

.65 - 

.70 

lb. 

.70 - 

75 

lb 

1 40 - 

I 45 

gal. 

30 - 

.35 

gal. 

26 - 

. 32 

gal. 

.33 - 

.35 

fb 

85 - 

.90 

lb 

.75 - 

.80 

lb. 

72 - 

.75 

lb. 

.57 - 

.65 

lb 

.25 - 

27 

lb. 

.20 - 

.25 

lb. 

.55 - 

.60 

lb. 

.24 - 

.25 

lb. 

.80 - 

.90 

Ih. 

.75 - 

.90 

lb. 

.25 - 

29 

lb. 

.24 - 

.26 

gal. 

1 40 - 

1.50 

gal. 

1.40 - 

1.50 

lb. 

.07 - 

.09 

lb. 

50 - 

60 

lb. 

,41 - 

.42 

lb. 

19 - 

.20 

lb. 

.22 - 

.23 

lb. 

.30 - 

.32 

lb. 

.35 - 

.40 

Ih. 

.20 - 

.22 

gal. 

.25 - 

.30 

lb. 

.50 - 

.52 

lb. 

.80 - 

.85 

lb 

.95 - 

1.00 

lb 

3.00 - 

3.50 

lb. 

,08 - 

in 

Ih. 

.95 - 

I.IO 

11). 

.06 - 

.061 

lb. 

.071- 

.08 

lb. 

,08)- 

.09 

lb. 

.58 - 

.65 

lb. 

.60 - 

.65 

lb. 

.10 - 

.12 

lb. 

.30 - 

.35 

lb. 

.15 - 

.17 

lb. 

1 15 - 

1,20 

lb. 

2 30 - 

2 35 

lb. 

17 - 

.20 

lb. 

.90 - 

.92 

lb, 

.10 - 

.12 

Ih. 

13 - 

.15 

Ih. 

1 15 - 

1.20 

lb. 

1.20 - 

1.25 

lb. 

.17 - 

.20 

lb. 

.74 - 

.75 

lb. 

55 - 

.65 

lb 

1.45 - 

1.50 

lb. 

.90 - 

.95 

lb. 

.35 - 

.38 

lb. 

50 - 

.55 

Ih. 

.20 - 

.22 

gal. 

ri'iminnl 

gal. 

2 30 - 

2 50 

if) 

1 50 - 

1.55 

lb. 

2 00 - 

2.10 

lb. 

,60 - 

. 65 

lb. 

.40 - 

.42 

lb. 

.45 - 

.47 
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IU>8in H-l), l>bl. 

Riwiii K-1. bbl. . . 

Huein K-Ni bbl 
U(,9mW.G-W.W..bbl 
rosin, bbl. , 

Turpelifuu'. Bpiritf* of, bbl 
W 1)0(1, utPHin dwt.. bbl.. 
Wooil, di’Nt (lwt.,bbl... 

Pinp tiir pitch, bbl. 


Naval Stores 


llclorl Ur. bbl. • •. -- 

llosiri oil, first run. bbl. .. . jrai, 

KositJ oil. sppond rim, bbl. jral 

.. 1 ..... Kkl jjfll 

nal. 
gal. 

sal- 


280 lb. 

$6 

15 - 



280 lb. 

6 

25 - 

86 

40 

280 lb. 

6 

55 - 

6 

95 

280 lb 

7 

35 - 

8 

05 

.260 11) 

6 

25 - 



gill. 

1 

52 - 

1 

5) 

gal. 

I 

35 - 



gal. 

1 

25 - 



.2001b. 


- 

6 

00 

.500 lb 


- 

12 

oo 

.500 lb, 


- 

M 

00 


Horiij oil. third run, bbl 
Pnic oil. steam (UhI. . 
l‘uu-( 111 . pure, dpfit. dist.. . 
i’lne tiir oil. ref 

Pine tiir oil, eriide, tnnkn 
f o b .Taeksonvilli'. Fin . 

Pine tnr oil. double ri'f . bbl 
Piiictiir. ref‘. tliin, bl>l 
Tbnewood creosote, ref, I'bl 

Vegetable Oils 

rnstoroil.No ■?. I'bl 
(’aslor oil, A.\.bbl. 
r'iuiiiiwood oil, bbl 
('oeoiiiu oil.CVyloii.bbl 
ropoiuit oil. (’ocbiii. bbl.. 

Corn oil, rnidi'. bbl 
('otloosecd oil, crude (f o.b. 
itiilb, lankH 
.‘^miunor vellow. bbl. 

Winter vellow, l)bl 
Liiisr-i (i oil.rttw, car lota, bbl 
Kaw. lank r:ir> (doiii ) . . 

Holleti, 5 bill lota (dotn ) 

Olive oil, denatured, bbl 
I’ldiii, l.aiO'.s, eimkH 
I’dill kernel. l)l'i 

I’eamit o’l, ermb*, tiilik.s (millt lb 
Peiuiiit oil, refined, bid . 

ItnpcM'C'l oil, refilled, bbl 
ltii|)i'-eed oil, blown, bbl 
Soya betm (Mtinebiitiiinbbbl 
'I'lUik, f.o b Pticidr eoaal. . 


.43 - 
47 - 
.53 - 


gni. 

K»l. 

gal. 

gai. 


lb 

lb 

lb 

lb 

lb 

lb 

Ih. 

Ih. 

H) 

Kill. 

Kill. 

gill 

fh' 

lb 


lb 

Knl 

lb 


13|- 
14 - 
22J- 

ISi: 

. 121 - 

,10]- 
. 121 - 
n - 
01 - 
96 
U5 
10 - 
081- 
,09J • 
I3S- 
.17 - 
85 - 
90 - 
.121 
.lOi- 


90 

,85 

.46 

,35 

.75 

25 

.52 


$ IV 
141 
23 
101 


Fish Oils 


Menhaden, light nreiiaed, bbl. 
.cl. bbl , 


Kill 

Kal, 

Kftl. 


$0 70 - 

72 -- 74 
,76- 78 


VVbifehlenohed 
Hlown.bhl 

Wliiili- No 1 crude, tanks, 

eoiiRt lb 06?.- 

Dye & Tunning Materials 

ton $38 on $PI on 

ton 30 00 - t5 1)0 

11) 04 - 05 

ton 28 on 30 00 

lb 021- 

ton 65 00 - 

ton 53 00 - 60 00 

(on 35 00 - 

lb 03i- 05 


I 'ivi-(!i\ I. )>.‘iKs 
h'nsl ic, si irks 
Fust 1 C, rliil>s. lings . 
Logiiuod. slicks 
Lngworid. rliipx, biiKM 
Siimsic. leaves, Sicilv, biiKs 
■'iiiniie, Kronnd, liaea 
Suiiine. domestic, biiRS 
Tapioeu lioiir, liai's 


I'lXTPACTS 


Arelij), colic . libl 
Cbestniit, 23', tHiiiiin. tanks 
! )u i-di\'i. 25', tannin, bbl 
I'ustic, crvstul.s. 1)1)1 
Fustic, iKiind. 42 \ bl)l 
(lambier.li'i ,25'', Innniii.bbl. 
neiniiliiie ervB , bbl 
licndoel,, 25' , tannin, bbl 
ilv)»ernic. solid, drums . 

11 \ ixthic, liipiid, 51 “, bbl , 

Lorm o.mI, ervp , bbl 

I.oir)V.,od.lli|.5IM)bl. 

Quebraebo. solid, 65'’,' tannin, 
bill 

bunme, dolii , 51', bbl... 

■Waxes 

Payberry, bbl. 
bccBwax, retired, dark, Ikikb 
ltw>Hwax. retiiied. bglil, btigM , 
Peeswav, pure white, ca-seH. 
f’ftndellila. biiKS. 

Cnrnnubii, No I, bags 

No 2, North Chiuntrv. bags 
No. 3, .North Country, bags 
.Inpan. riiscK 
Montjin. crude, bags. 

Paniffilie, crude, nuilch, 105- 
1 10 tn.p 

Crude, scale 124-126 m.p , 
bags 

Pef,, 118-120 in j).. biiffii 
Tlef . 125 m p„ Imgfl . . 

Hcf. 128-130 imp .biiga 
Pef , 133-135 rn p , baga 
Hef , 135-137 in p . bars 
Stcanc acid, agio prciwed. bugs 
1 >oui)le pressed. l)nffs . . 

Triple pressed. bags . - ■ 

Fertilizers 

Ammonium sulphate, bulk, 

f o b. works.IftOlb. 

F 11.9. double bags.100 lb. 

Hlood, dried, bulk. unit 

bone, raw, 3 and 50, ground.. tun 
Fish scrap, dom., dried, wks unit 

Nitrate of soda, bags lOOlb. 

Tankage, high grade, f.o.b. 
Chicago . 


$0 17 
(12 -- 
04 - 
. 21 ) - 
.08 - 
08 - 
. 14 - 
.04 - 
24 - 
14 - 
. 19 - 
.09 - 


$0 18 
0) 
(15 
2? 
09 
.09 
18 
05 
.26 
.17 
.20 
It) 


Ib 

$0 33 - 

80 33] 

lb 

27i-. 

28 

lb 

29(- 

30 

lb 

34 - 

.35 

lb. 

341- 

.35 

Ih 

31 - 

32 

ll) 

31 - 

32 


Phosphate rook, f o.b. mince, 

Florida pebble, 68-72'v , . ton $4 00 - 
Tcimcssw. 78-8(Fn ton 8 00 - 

Pototwiimi iniinutc-. 8(Fr. baga ton 35 00 - 
P))tii|piuinaulphale.bngs unit I 00- 

Crude Rubber 

Para—I'privcr hue 
I'pnver ciiarse 
I’pnver ciutchn bull 
I’hintftlion -First late* cri'pn 
Kihhed Biiioki'd ulieeta 
brown crepe, tbiii, 
clean 

Amber erepe .No 1 

Miscellaneous Materials 

.AsbestoB, eru<l<“ No I, 

f o b,, Oiivbec,, sii tr)ii $45(1 00 $ 

Afibc.'tos, Bluiigle, 1 o.b , 

<2iiebec sh.ton 

AsbesiDS, nemeiit, /.o.b., 

tbiehec ,, hIi. ton 

Pari.ir',, gi<| , w'liife, fob 

mills, bill net ton 

Bar.strs. grd , olT-m>li>r, 

[ I) I) iiiill.H bulk net ton 

Haryfes, tloaied, fob. 

Si I.oum, bill net ton 

II 11 r V 1 e «, crude f o b. 

mines, bulk net ton 

rasem, bbl . leeli lb. 

(’hum ciav Ikiioiin) crude 
f I) I) (III 

\5’aHlii'(i, f o 1) Ga 
Pow.l.fob (la 
(’luilef n !) Vil 
(Iroiiiid, f o 1) V'a 
Imp , lump, i>ulk 
liii[i , (iiiwd 

iM-klspiir. N>) I pottery 
Ni‘ 2pott<'rv 
No l-e.ap 

Nil I ('uimdmn, f.o b 
mill 


$4 50 

8 25 
36 01) 


60 00 - 80 00 
15 00 - 17 00 


If. 00 - 20 00 
13 00 - 15 00 


24 00 


net ton 
net Ion 
nel ton 
nel ton 
net Ion 
net toll 
net ton 
dong Ion 
loin: ton 
lung ton 


9 00 - 
II - 

7 00 •• 

8 on - 

13 OU - 
8 DO - 
I 3 00 - 
15 00 - 
43 on - 

6 no - 

5 00 - 

7 00 - 


9 25 

12 

9 00 
9 00 
20 00 
12 00 
20 00 
20 00 
50 00 
7 00 
5 50 
7 50 


long ton 25 00 - 27 00 


Grapliitc, Ccvlnii. lump, first 




<|ll:llll^', bill 

11) 


06 - 

.06! 

re\ l(ni, cliii), 1)1)1 

lb. 


05 - 

.05! 

llii:li g r a d c amorphnii 





crude 

Ion 

35 

00 - 

50.00 

Guin iirahic. ambi'r, Morts, 




bugs 

lb 


15 - 

16 

Gum Iragaeiiiilh.MDrtfi, biiKS 

lb. 


50 - 

60 

Ni) l.hagfi 

lb 

1 

75 - 

1 80 

Ku'selgiihr. f 11 b (%1 

t on 

40 

00 - 

42 00 

F 1) b N V 

ton 

50 

00 - 

55 00 

M agncHil c. (Tude, f ' • b Cal 

ton 

14 

00 - 

15 00 

I’unucc lit line, imi) . caaks 

Ih 


03 - 

05 

Ddiu .lump, I'l'l 

Hi 


05 - 

05 

Diuii , ground, libl 

lb 


06 - 

07 

.Sb)'!liic, orangi' tine. l)Bg.s 

11) 


82 - 

83 

(Iraiigf Hupcrlinc. bags. 

11) 


64 - 

85 

A C garnet, liugs , 

Ib 


79 - 

80 

T N . bagfi 

lb. 


80 - 

81 

Silica, gliia.s saiiH, f ob Tiid 

toll 

2 

0(1 - 

2 50 

c nn 


17 00 - 
2 00 


Sihea, amorphous, 250-mesb, 
fob III, ton 

Silica, bldg sand, f o.b I’li. ton 

Hoiipsfone, coarse, f o.b. Vl , 
bagfl '9” 

Talc, 200 nicHh, fob, \'t.. 

1)hkh <<>» 6 50 - 

Tale. 200 ineHb, fob Ga . 

l)nt's ton 7 00 - 

Tale. 200 mesli. fob, Los 
AngelcH.biiga. 


17 50 
2 75 


7 00 - 8 00 


9 00 

ton 16 00 - 20 00 


U). 

.04J- 

.05 

lb. 

s 

.061- 

.07 

lb 

$0 26 - 

$0 30 

111 

30 - 

32 

Hi 

34 - 

35 

lb 

4(1 

41 

III. 

.23 - 

27 1 

lb. 

.40 - 

41 

11). 

.231- 

24 

!b. 

. 19 - 

:!?! 

lb. 

.15 - 

lb. 

04 - 

.04{ 

lb. 

.04 - 

.04i 

lb. 

.021- 

03 

Ih 

.031- 

,03’ 

!b 

.03i- 

.03' 

Ih 

.04 .* 

.04) 

lb, 

041- 

.041 

lb 

05 - 

.05i 

lb. 

.14 - 


Ib. 

.I4i- 


Ib. 

.16 



|3 30 - 13,40 
4.15 - 4 25 
4 60 - . . 
30.00 - 35 00 
5.00- 5.10 
2.62i- 2.65 

4.70 - 4 00 


Refractories 

BauAiic Iji-ick, 56'], AiiiOs. fob. 
PitlshurKli t( 

rlironie briek, t ob Kaslern ship- 
piijg imints 

Chrmne eeiiienl. 4(l-50''i ( r2<)3 
4fk45',, sacks, fob 

iMistern si ■|>(>inK points 

Fireeliiv briek. Ist ipinlify, 9'in 
shapes, fill) Ky wka 
2nd. (junliiy, 9-in f ob 

Magm'siLo Imck. 9-iti Htraiglif 
(f o,b wkfl I 

9-in arches, wedKCfl anti kevs 
K<’riil)H and splits 

Siiirii l)rirk. 9-m siEcfl. fob. 
rhieiigodlstricl 

.Silica brick, 9-in Bir.es, f o b 
jlipniinghaiii diHtriel 
F'lb Mt rninii. Pa 

Silicon carbide refract, brick, 9-in 


Frrrrotungflten, 70*80%, 
pcrlb.ofW . . .lb. 
Ferro-uranium, 35-50^;, of 
I'lM'rlbnfl’ . lb 
Ferrovanailiuin, 30-40',',,, 
per lb. of V lb 


$0.8S- 10.90 


3 75 • 


Ores and Semi-finished Products 


crushed, 

) i> idiip]iing 


Bauxite, doiii 
dried, t < 

pointfl ton 

Chroiiio ore, Calil cniiceii- 
trates, 50'', nnn ('r20j. fun 
Cif Allaiilir.seiiboartl . ton 
Coke, fdrv . f n b owns ton 

(hike, furnace, f n 1) oveim .. Ion 
Kluorsiinr, ir^uvel, f..) b. 

Iiiiiie.<' lihnoiB ton 

llmimilm 32 ', I'lOi !(>, 

MHiiKiiiiesi' ore. Mn, 

cit AllanncHeii(ii)rt unit 

Mangane«e orc>, eiieiiiicai 

(Mni'e' . ton 

Molvbileiine, 8.3',, Mo.'S^. 

peril) Mo.S. 2 . N V lb, 

Moiiaru*', per unit of TtiOa, 

. Ml seaport lb 

Span , tines, c i f 
All seaport unit 

Pvriti Sinfti , fnrniu’c sire, 

(• 1 { All seaport . unit 

Pyrites, doni Hill's, fob 

mines, (ill unit. 

Untile, 95', 'I'iO'i lt»- 

I'uilgsten, Bcheelite, 60*, 


W(l;( 

Tungsfen, woUrannfe, 60*! 
\V()a and over, per uni 
WOj 

Uraiiium ore tcarnotite) pc 
1). of 1‘,,(>H 

rraniutn oxide. 9h' 
t .d *H 

Viuiadiimi pentoxide, 99',. 

Viiiiiidiuni ore, nerlb V 2 (\ 

Zircon, unfilled, iron Ire 
fob. Pablo, Fla 


16 so - $8 75 


22 00 - 
18 50 - 
8 25 - 
7 00 - 

21 50 
.Oli- 

.33 


23 00 
19 00 
8 50 
7,25 


.Oli 


80.Oo 
.70 


tun 

ton 


l.OOtJ 


ton 

ton 

ton 

1,000 

1,000 

1,000 

1.000 


Pyritei 


IM- 

lli- 

.12 

.12 


.12 

.12 


j per lb 


unit 

8.50 - 

8.75 

t 

unit 

8.00- 

8.25 

•r 

lb. 

3.50 - 

3.75 

) 

. 11) 

2 25 - 

2.50 

lb. 

12 00 - 

14.00 

lb. 

1 00 


' lb 

04J- 

.13 


Non-Ferrous Materials 


Copper.eleetrolvtic . .. 

Miimimiin, 98 to Vk' 

Alitinionv, wlioh-salo, (diiiioBO and 
.fapiiiiesc 

Nickel, virgin metal .. ., 

Nii’kel, ingot imd shoi . 

Monel iiK'liil, sinil and blockfl. 

Moih'I nieliil, iiigols . 

Monel tnetal. sheet bars . 

Tin, 5-fon lots, Straits . 

Lend, New 3'ork.spot . 

Lead, S( Louis.spot . 

Zine, spot. New 3'orK .. . . . 

Zine, n|>ot, F St LouiR . 

OTHER METALR 

Silver (comrnerrml). 

(hidiniuin 

UiHimith (3001b lots) 

('..bait 


I'latmutii 

Iridium 

Piilindiuin 

Mercury 


('en 1 « per Lb 
16 75 17 00 
25 (.0-23 50 

8 75-9.00 
23 00-27.00 
29 00 
32,00 
38 00 
45.00 
50 00 
8.25 
8 25 

8 OO-B.IO 
7.70-7.85 


os. 

$0.67 

lb 

I.IO 

. Ih. 

2 55 

lb 

2 65(fl2.85 

.... lb 

1 OOVTI.OS 

, . , OB 

110 00 

. . OI 

260 00(nt275.00 

OS 

79 00 

. 751b. 

69 0(K«’70,00 


$45-50 


30-52 

23-27 


65 68 
80-85 
85 


48 50 

42-44 

MOO.00 


FINISHKO MKTAL PnODLCTR 

WurcliDUBB I*Tioe 
CcntJi per Lb. 


Copper sheetfi, hot rolled ... 

(h)pi)er bottoms . 

(’upperrodfi . 

HikIi l»ra.sn wire . 

High liriiss rodfl . 

T,ow brass wire . 

Low ))rjifi« rodfi . 

Krflxed lirnsB fulling. 

Prated brniiaetubing 
SeninleBB copper tubing ... 
ScainlesB high bra-sd tubing.. 


20.75 

30.75 

20.50 
19 50 
17 00 
21 10 
22 00 

24 25 
29.00 

25 25 

23.50 


Ferro-Alloys 


$200.00 -$225.00 


:il‘- 


Ferroiitriniimi. 

t ,) i), Niagara Fuile, 

N V. ton 

rcrrnchroniium. per lb. of 

(>, 6-8%r .lb. 

4-6%, C.... • lb. 

Ferromangiinwic, 78*82% 

Mn, Allaiitio soabd. 
autypuid gr.ton 1|0.^ " 

SpiegclcW 19-21% Mn.. gr.ton 35.00 - 

KwHiiolybdenuni, 50*60®% 

Mo, per lb Mo , , .lb. 

FerroBflitJon, 10*15%.gr.ton 

50 % .gr, ton 

75 % ’'' ’'.gir. ton 


■ lU 

.13 


1.90 - 
58 00 - 
86 00 


112 00 
37.00 

2.15 
40 00 
89.00 


150 00 > 160.00 


OLD METALS—The following are the dealen’ 
purclmsing prices in cciitB p«r pound; 

Coiiper, heavy mid crucible. . j | • 50(4 j I • 50 

Copper, heavy and wiie . ll*5g|150 

(’oprxT. light and (lottome. ?.25(^ 9.50 

l,eau,lipavy . 

I/flud, lea . 

Hriwfi, heavy . 

BroM, light . . 

No. I yellow brnM turningB. 

Zinc . 


S.7S<(h 6.00 
3.506^ 3.75 
6.25(pk 6.40 
5,35(rtD 5 75 
6.300) 6.50 
3.500 4.00 


Structural Material 

The following banc pric('« per 100 lb. ^ for 
structural ahapea 3 in. by J in. and larger, and pUt« 
i in, and heavier, from iabbern warenouaf* 10 toe 
citica named: 

New York Chje^o 

Structural shapes. ?a 

ftoft steel bam. J-]’ 

Soft steel bar shapes. > • 

Soft steel bands. 

Plates, i to i In. thick. 5. Z9 


13 14 

3 04 
3 04 
3 19 
3,14 
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Construction and 
Operation 

Alabama 

lliU.T—Thi’ Onlral Foundt.v t’ti will Im- 
<-oninw‘n<-f «'t»'iUoti uf il mw 
1 -Htt)ry rounilry, 140x36'! ft., fof Ui«' tiianti- 
fiicture of cnHt-ron pipe for hctivy pr'-.sHuic 
service, ii to 18 in. In (llfinuti-i lliini- 
quttJ’tcrs are at 41 East 42ml Kt., Now York 

Hihminoham - A l-Btory fountlry will he 
iTected at the plant of the HirmiiiKhaiii 
Machine & Foundry ('o.. 11th Ave , to he 
uwcd for llie production of Iron ca.‘^tint;.s. 
It will cfiBt about $12.0(HI, .xiUiMVe of 
(■(julpinent 

California 

IIaV I'oiNT The Weat (’oast ('lienmal 
(’o,. 77 O’Fiirrell St,. San FranciHco. Iih.s 
I cH.'^ed it portion «)f tho local plant of the 
I'acUle (’oast Shipbuilding (’o for the 
establmhnteiit of a temporary factory for 
the niamifiieture of Hulphur sprrlalth .s as 
u.sed In the rubber Induatry. and elicndeal 
bypi’oduets A r»-aetti tiaet of land has 
been .securt'd In thla Harm* Hectfon, and at 
an early itate It In purposed to eonmienee 
the erei'tlon of a larpc plant, a^t which time 
tire teniiMirary works will he atianiinned 
F A. Somera and H. K. Hostwlek head the 
<'onipaii.v 

l•'l'l.l-KnTON-- Tin- Oi’an^e (’outi1.\’ Hriek (k 
Tile t'o,, leiently oiKanlzed, has aeiiuired 
property from the Moore hrothers Sand 
('o a.s rt Hite for a new plant for the marivi* 
fnelure of hrhk. tile and afllhatrai htii'ned 
iday produetH The workH will be eiiuipped 
for an Irdtlal prodtiction of ahoiii ta.iMHi 
brlekH per day, and are. CNthnated lo errst 
unpi'oxlrnately willi rua< liiru-i ^ 

Tne company Is headed h> i'' (' Kr’riuse. 
,1 W. Chiiinlchael atnl J. .1 ldl!e.\ 

San DiKc.ir—'Phe Union Oil Uo . Union Oil 
IthlR.. IjOH AiiRolcH, has act|uired pioperty 
at San DIcro, ami plariH for the erection of 
Si now storage and fll.-^tiihulinj; plant, with 
initial capacity of about 8i).tHia Ral 


Utiir’Aoo—Uutmann & Uo , 1511 Webster 
St , leather tanners, will .soon take bidH 
oil a Romernl contract for tlu' (Tiadlon of 
4-store addition to their tannery, cali- 
muhd t() cost $50,000. I. S. Stein. 35 South 

[learhorn St., la architect 

r'niCAiJo—The AaheBtO.^’ ITodintg Uo , 220 
South La Salle St., has purchased the 
fiMlory of the General CombuHtion Uo.. at 
21III) Fullerton St, fi-oru L L Mullins, 
iccelver, for a new plant The site agRre- 
urite.H 1 50x170 ft., with l-at<*ry and buHc- 
nieiit building. 50x100 ft. The property 
was HC'curr'd for a consideration of $41,000. 
Machimuy will be inatalled at an early 
date. 

iowa 

Sioux UiTY—The Sioux City Hrlcik & Tile 
Uo ;> Wist X)fl St . has awarded a general 
(on’tract to Williani Klinger. Warnor’k 
Hidg, for the erection of a new plant eon- 
•si.stln’g of seven huildlngH. estimated to 
(o.sl about $100,000, The main structure, 
to Ix' used for operating maihinery, will 
1)0 .5-Hlory, 60x80 ft.; the other buildings, 
ail 1-Hlory, will be 44x136 ft,, 45x126 ft., 
60x60 ft.. 3Xx60 ft... 3Hx44 ft., and 24x52 ft. 
Work will he commenced at once D P. 
Mahoney l.s preHldonl and general manager 

Kentucky 

('AitTKK—T1 h‘ Ashland liimeslone (’o has 
plan.s under consideration for the Installa¬ 
tion of additional I'qulpment at it.s plant, 
imhidlng power hoUHc. The company has 
a tract of 100 acres of land, and irlans 
fm' exten.Hive output M, K S Po.scg, P. O. 
Pox 668, A.Hldand. Ky., i.s manager ami 
oiigincei* 

Licxinc.ton —The board of directors, State 
UniveiHity of Kentucky, has eommisaioned 
Uoolldge Shattaek, Arnes Bldg., Bn.ston, 
Mass, architects, to prepare plans for a 
2-slory jirnl basement nildition. 56x110 ft., 
to tlie eheml.stry building at tlie in.miiutlon, 
estimated to cost approximately $80,000. 
r’ljink MeVey Is presldoiit, 

OwKNSjioao---Bolger & Medley have plans 
Ml priparatlon for th<' constructioti of a new 
loeal |)lant for Die maruifaetuie of brick 
and tile products, e.stlmated to cost $60,000 


Uwin.ANiis Tile .Jotn'.s \'ine^;Hl■ Uo ha.s 
teiitatlvi* plan.s under' corisideialion for ex¬ 
tensions In It.s plant to double ajiproxi- 
mately the pre.sent capacity. The company 
is a recent Indu.stry, having beim tiperatiug 
slnt'c last fall. 

San ^'H^N^’lS(’o- - Tho Bantiei Ih Oiilng 
Uo.. Kohl Bldg, i.s arranging for the Im¬ 
mediate err'ctlon of a new plani In the 
vicinity of Si'iittle. Wash., to I'o.st about 
175.000, Plan.H are also being »on.sid*‘i'ed 
oi' an oil rr'flm'iv In southern t’allfornla 
or Arizona, to co.st aiiproxlmalcly a I'k'- 
amount. 

Un'HMoNie -Tlie I’aiiflc Samtar\ Mfg 
('o , manufactur er of sanitary lixtures. ha.s 
commenced th(> erection of an addition to 
Its plant at (’allfurnia, 5lh and Meuxley 
St.s,, estimated to cost approximately $15(1,- 
000, with eriulpment 

(]onnecticut 

BHiniiKj'OHi'—Tlte Uontracl Plating Uo , 
725 Noi'tli Washington .\vi‘,, !'< planning for 
the in.stallation of lahoratoiy eepripment 
for chendcal and other s*-t\lce K .1 
D'Uonnor I.s In < liargi*. 

WiNUsoH I»('Ks C 11 pextor & Sons. 
mamifactiMers of paper pia^duct.s, have 
taken bld.s on a general ormtnul ami plan 
for the early crei'tioii of u t-.slor\ and 
basement aildltlon, 51xia0 ft,, to bo u.sod 
for the mo.st part a.s a beater ili'pavtment 
Greenwoial ii .No.>rr 847 Main St. llart- 
fm’d. Uotm., are consulting englneiu's 


Maryland 

BaITIMohk —The .Maryland Glass Uorp., 
Linden and Ontario Sts, will Immediately 
comtm-rice the erection of a l-story addition 
to its plant. 40x120 ft. e.stlmateil to cost 
$25,(10(1. A general bullding^ contract ha.s 
been let to the Au.stln Uo., Bulletin Bl«lg.. 
PliHailelphia, Pa. 

Ki.kton - The Beni'un Hill Br-iok Co. 
leeently organtzial with a capital of $8l),0lUl. 
is perfecting plans for’ tin* operation of u 
new plant In the Beni'on HU! section for 
the manufacture of brick and tile products 
Fqmpmi'nt will bi' provideil for an initial 
working force of about 35 men .lohn Mat- 
liu.ve and .lame.s F. Evans, Elkton, head 
the eompiiny 

Hanooi'k— The Maryland Glass Sand Co. 
ha.s plans under way for cxten.sions ami 
improviinenta in it.s plant for conBlderable 
ineiense in eapaelly, It Is purposed to elec- 
trifv tlu' I'omplete works, and r’quipment for 
Ihl.H purpose will be in.stiilled. The <'om- 
pany lia.s I’ceimtly arranged for an increase 
in capital from $150,0(10 to $250,000 for' 
expan.sioti. 

Bai.timohh The Prudential Oil Corp. 
Falrlleld. has taken title lo a tract of land. 
161x945 ft , bei’Htfore held by the United 
Strrtea Industrial Alcohol C’o.. for a oon- 
.slderation of $23 500. and will use' the site 
for the eonstnictlon of a new nil storage 
and distributing plant. 

MassachusettB 


ofHhe Ulipuert & Spaulding Co., with rated 
oHpacIfv of about 70.000 face brick per day. 
Immediate poi4ses.sion will be taken and 
plans dev<!lopcd f(>r' tncreaBcd output. It iB 
purposed to install additional rnachtnory to 
double, approxiniati'ly, the pre.sr’nt capac¬ 
ity. 

I)RTi!on'—Contract has been awarded to 
the Austin Uo.. Penob.scot Bldg, for the 
ei’ect'on of n 1- and 2-stnry foundry at the 
plant of the United .states lUdlator Co., 
(.^ampbell Avc., estimated to cost $101,000, 
with miuipmcnt. It will be devoted to the 
protiuetion of iron castings. 

MuBKF.dON—The Central F»aper (.’o. has 
wor k under way on two additional buildings 
at its plant, to be iwed for gcneial inanu- 
factui'ing. The structure.s will cost in exce.Hs 
of $513,000. 

Minnesota 

MiNNEArni.iB—Th(‘ Diamond Steel Ih’od- 
ucts Uii, 1414 Marshall St, Is perfecting 
plans for the erection of a new 2-sttu’y plant 
addition George (' Bouthlnon is one of 
the iiemis of the t-ornpany in charge 

New Hampshire 

East .Iakfkey—T he New Hampshire 
Match Uo, Kuene, N. H., Is arranging for 
the early inBlallation of nuu'Idneiy at its 
new local plant tmw in couibo of <omple- 
tion U will be l-story. 50x148 ft and 
e.stimated to cost approximately $25,000, 
exolu.sive of equipment. L F Dickenson 
lieads tlie company. 

New Jersey 

Nkw'aiik—'I’ lie Eastern Steel Caating.s Co., 
a suii.sldiar.v of the Aim-rlcan Brake Slioe 
a F'otmdiy <'o.. 30 ('hurch St., New York, 
lia.s tak<-n over the plant of the parent 
company at Ave. L and Edwards St.. New¬ 
ark, comprising three main buildings, 230x 
480 ft. 60x230 ft, and 60x200 ft. on large 
tract of land. The plant will be used for 
the production of stt'cl castings, and will 
he »Mjulppi'd to develop a total output of 
1,000 tons per month The Ea.slern i-om- 
pany rei-ently acriulred (he plant mid busi¬ 
ness of the Bayonm- Steel Ua.stmg Uo., 
Dak St. Ihiyonne. N. .1 , and will nunove 
thi.s work.s lo the new location, William D. 
Sargent, formerly head of the Ibivonne 
company, will be pie.sident of the Eastern 
orgamzat'on 

BLooMsnruy—The F.loomstmrv (.irapldto 
Uo. has aiithorizAMi tlm immediate rebuilding 
of Its loeal plant devilled to the manufac¬ 
ture of graphite products, foundry facings, 
etc , I’ecently <h*Htroycd by ttre with loss of 
about $IO.IIiMt New grinding ami other 
niacliinery will be iiiHlfrlled lo double the 
former capacity. 

Nkw^auk— H. F. Sommer & Co. 219 Wil¬ 
son Ave, ojieratlng a leather laniiety. will 
build a l-story aildltlon to theii’ plant at 
12-16 J'an.s St, including impi uvements in 
the pi’esent .str’ucturc. e.'itlmated to coat 
$15,00(1 

Bayonnf^- The Tide Water Oil Co.. 11 
Ih'oadway, New York, has filed plan.s for 
the erection of a new building at Its local 
i-efinery and additional tanks, istimatcd to 
co.st $25,000. 

New York 

Brookt.yn —Plans are being cuiripletod 
and bids will soon be asked for the erec¬ 
tion of a 2-H(ory addition, 54x100 ft , to the 
plant of Abi-aham W'erbolovskv, 83 .Meserole 
St., manufacturer of glass pituUuts to be 
located al 57-50 Si'holl St., estimated to cost 
clo.se to $40,000. Harry.! Nurlck. 44 Court 
St,, js architect. 

lUrr-TAt-o—Spencer Kellogg & Son.s. Dela¬ 
ware Sr. mnnufaeturer-.s of linseed, core and 
other nils, will build a m w addition to their 
plant at .Michigan and Ganson St.s , to cost 
ab<iut $12,000. It will bo used for general 
operating service. 

Noutu Tonawanda Tile Ileraohell-Spill¬ 
man Motor t'o., Sweeney St. is planning 
for the immediate rebuilding of the portion 
of It.M heat-treating department, damaged 
by tti’e Mareh 4. An offleial e.stiniate of loss 
liHs not been made. 

North Carolina 

Foi'k Oaks—T he Meadow’ Brick (?o., re¬ 
cently organized with a capital of $25,000, 


niinoia 

CmeAO<>“The Plunkett Chetnli'al Uo.. 
2940 South Park Ave., has pureiuiKctl prop¬ 
erty at 85th and Morgan St.s,, 116x160 ft, 
Improved with a 4-Htory and haseTnent 
building totaling about 60.000 sq.ft., for a 
cotlBldoratlon of about $100,000. and plans 
for the Immediate eatablishment of a new 
plant. It Ib purposed to remove the present 
works to the new location, following repairs 
and Improvements In the structure. 


.. -rt. . 7 .,i* T..,.. .. i'l.. ler has tentative plan.s under <’on.slilerntlon for 

HoMokt Tlie Judd Inpei <- 0 ., 166 Race installation of additional equipment of 
.t, l» .’OnsldMlnKpnnsrorth,. .ration output In of 

nnn ^ A' A n f M * A c bricks per day New clay loading 

‘u u5.'u,l,' ii' ^,!Ah macblncry will he purehaaed. J W. Ssndera 

Ilikb Ht.. Holyok,, Is architect 1 ,^ president, and W. H. Sndth, secretary 

. , unu treasurer. 


Michigaa Ohio 

liANBiNO—The RrtggB Co., manufacturer ^ ^ 

of brick and other burnofl day producU. Ea*T PaubstinB— The W, S. (Horge Pot- 
with plants at Grand Rapids and Grand tery Co. manufacturer of general ware ha« 
Ledge. Mich., has acquired the local wotliecompleted plans and will break ground at 
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once- for the erection of a 2-»tory niWItlon. 
V^fiUtlO ft, on site of the old Eiat ralesllni 
witery, destroyed by fire some time ago 
r tunnel kiln will be installed in the new 
iTl'int which is ealirnaled to cost rlo.s<- tn 
iViO UOn with equipment Fuellille.ti will b;- 
m-dvlclrcl for the employment of about 4 (ie 
('pdi-Mtlvoa. W. S. Oeorgo heada the com¬ 
pany. 

(\UsTTMBUfl~H. Gorliniin. SSth St. ha"< 
iiliinH nearing ♦•ompletlon for the erection 
af -C new plant at West State and Lucas 
Sts to bo equipped for the manufacture of 
ieUherboard products. Hieharda. McGarty 
& jtulford, 584 East Broad St., are archi- 
l.s. 

Pennsylvania 

MahtIN’h Cbekk — The Alpha Portlnml 
(Vmont Co.. Easton. Pa., will make exten¬ 
sions and improvements in Its local mill 
including the Installation of Powei 

i.lant and waste heat equipment, the l.attcT 
to nrovWe for more economical operation 
other apparatus will also be pureha.si'd 
Tlio company has nrranged an appropna- 
noM in excess of $1,000,000 oxlenskms 

and betterments in its other inillH in dlffet 
I nt parts of the country. 

Hazijtton —The Haaleton Iron Works Co 
has tentative plans under consideration for 
llir rebuilding of the portion of its Iron 
foundry, recently destroyed by nre with lo.ss 
approximating $50,000. including equipment 
York The Emlgsvllle Lime & Shale Co, 
Kmig.sville, near York, has preliminary plans 
in progress for the rebuilding of the por¬ 
tion of its plant destroyed by fire March 8. 
\n nmc:al estimate of loss of buildings and 
machinery ha.s not been announced 
]lii,i..svii.LK—Fire. March 2. caused by an 
oxploslon. destroyed a portion of the Quaker 
Kalis plant of the GrasHelll Fowdor to, 
mar Hillsville, with loss estimated at 
$1 1,000 It is planned to rebuild. 

Texas 

LrmwM:K—The Luhbock Colton Oil Co. 
mcntlv organized with a capital of $li> 0 .iiuij, 
li.is plaii.s nearing completion for the erec- 
tjnii of a new local plant to <‘oat ahoiit 
j'dO.OOO, Including machinery. Bids wil 
i.in be asked. O. A. Simmon.s is general 
manager. 

Smith’s Bi.iiff—T he Bure Oil Co., l*ure 
ml Bldg., Columbus. (>. is perfecting phm.s 
for the erection of a new refining plant on 
I'.ml .site, recentlv acquired. It will have 
.1 l iipaeity of 10.000 bbl per day. and will 
nil hide a gaaollne refinery, with 26 ‘Vrack- 
iiig " process units. It l.s estimated to cost 

... of $300,(100, IncluiilnB machinery. 

I’mtT Arthuh — The Gulf Urflning Co. 
Kiiik Annex, I'ittRhurgh, Pa., has arran^rO 
an appropruillon of more than $10,000,0011 
Im exleriHions and improvements in its local 
nil leMnery. Tlie work will Include an aqdi- 
tnai to the main plant, wltli 94 oil Btills; 

< len.sion to the chloride process depart- 
ni. nl used for gasoline production: addition 
In the sulphuric acid works to provide a 

iiipnclty of about 100 tons per day: 
n>\K gtea.se and compounding plant, wth 
total floor area of about 100,000 sq.ft.: 
n- w power and pumping machinery ror 
diilerent operating departments; new olec- 
11 ic pnwet plant of 10,000 kw. capacity and 
steam power house of 6.000-hp. rating; can 
tnanufaeturlng works and additions to tank- 
;igo department, the latter including 66 new 
steel tanks and auxiliary equipment with 

< ipa. itv of 500 000 bbl. The company will 
riisfk build an addition to comTele wharf. 
Ceoigi- V. Taber Is vice-president In charge. 

Ihu>>'KFJNRnx)R—The Acme Brick Co.. Fort 
VVm-th. Tex., has tentative plans under con- 
sidiratlon for the eonstruclion of a new 
plant at Breekenrldge. A site is being 
s' le'led, W. H. Brennt is president. 

\Va(x>— The Waco Lime & Products Co., 
fonneilv known as the Koury Calcium Co.. 
Nh'Bregor, Tex., has work under way on a 
new local lime plant with capaxrity of about 
B'li ton.4 a day. A hydrator and other 
• (iui|unent w’ill be provided for larger output 
in tlie near future. John L. Spurlin, Jr., 
Waco. IS secretary. 

Virginia 

Uoanoke—T he Roanoke Tire & Rubber 
•'o, Terry Bldg., has eommlsslone.d B I*. 
.Mitchell, 'Seaboard Bank Bldg., architect, 
to piepuro plans for its proposed new S-story 
plant in the West End section, 50x180 ft., 
for the manufacture of tires and Other 
rubber products. Alfred Buck Is head of 
tile company. In charge. 

West Virginia 

NkwbU/—T he Homelr lAughUn China Co. 
Is completing plans for the erection of a 
new plant unit on the old jolf links, Ohio 
River, to consist of a main 1-story structure. 



.. .. .. for decorating 

Service \Vnrk will be commenced Rt an 
i‘!ni\ ilnte, Mhtcuk Aaron is president. 

f’AUKKHRltPUti—Tin- plant of th(‘ Biirkirs- 
hurg Brick Co. Im.'i been acquired by the 
Kltizen.s’ Lumht'r Co, consisting of about 
111 acres of land in the Ijeo’.s ITill section, 
’i'he new (iwner w'ill continue tlic operation 
if the plant and ho-s plans in iirogress 


of the plant and ho-s plans in iirogress .pj,,, Rnstern Steel Ko. Bottsville. 
for the erection of a new works on adjoin- futvaneing operations at it.s local pi 

Itig Nile, with daily capacity of about 75.000 lulditioniil onon-heartli furnaces w 

iirirk.s, estimated to cost $l(Hi,00(l. wiUi tu* lighted. Bart of tlie works will hi 

machinery. on a double turn at once, giv'ng emp 

wTs . tn nn Inereasod ODeralltig foi'l’e 


Wisconsin 


Stkvkns BoiNi'—The Consolidated Water 
Power & i‘apei Co, has completed plnn.s 
and will .soon lireak ground for Ihe con¬ 
struct.on of a 2-.story addition to Its local 
mill, estimated to cost approximately 
$1,"ill.000. with macliinery. T., A. Uo (iuers, 
Wood Block. Wisconsin Rapids, is engineer. 
George W Mead head.s the eoinpany. 


Industrial 

Developments 

IjKathkk —The lOndicott - .lohn.son Co., 
Mridleolt and Jolinson City. N Y., is main¬ 
taining capaelty production at practically 
all of its tanneries giving emnlovment to 
full W'orking forces. The .wole leather tan¬ 
nery has a pioduction of over 6,00(1 sides 
of 'leallier per day. with eniploynuml of 
1,50 opernlivi'M ; the chrome leather lannory 
at EndicoU hes a dally output of 1.500 
sides, giving work to lOU persons; tlie 
clironie sole tannery at thia same plaoe Is 
also giving employment to about 100 work¬ 
ers under a capacity schedule of 2,000 .‘<laea 
of leather daily: the new upper leather 
tanning plant at Endicott Is employmg' 2(H) 
oporativoH, with a rated output of 1,800 
sides per day, while the other tannery of 
Ihi.-A same character here is running on u 
basis of S.800 sides dally, with emplovment 
of 400 workers; the calfskin tannery of the 
eornpany produces about 5,000 sides of 
leather per day, with employment of 6b0 
operatives. 

Dungan, YTood A Co, I’lilladclphia. Bti- 
specializing in the production of glazed kid 
hathers, are operating at about 7.) per eent 
of capacity. 

Tolman, Dow A Co, Inc.. Woburn. Mass., 
is operating at regular capacity at its l^ocal 
tannery, with bulk of output devoted to 
brown leathers. 

— 'Pho Owens Bottle Co., South 
Classboro. N. J.. is running at the highest 
capacity po.ssible with existing 
force and l.s said to be seeking additional 
opiqatives. Tlie plant lias orders on hand 
for some time to come. 

The Cjirr-lxiwrey Olass Co., We.stport, 
Md Is maintaining production at its local 
plant, devoted to hollow ware specialtlos, 
with full working force, and a recent fire 
ut the works, caused by the bur.MlIng of B 
2n-lon mixing vat of molten glass, will not 
cau.sc any suspension In operation.^ 

The Illinois Glass Co, Bridgeton, N. J., 
l.s operating at Its new loeal rnaclilne-b ow¬ 
ing plant and adding addillonal workers 
to the force. It Is expected to develop 
capacity production at an early dale. 

The majority of the glass plants In the 
vicinity of Millville. Salem and Vineland 


, ceding t'o the blast fu’rnaee and Iron prop¬ 
erties of Joseph K. 'Phropp. has Improve¬ 
ment and lepulr work In progress at the 
Slack, and plans to blow in at an early date. 
Th(“ furnace has liei n idle for some montha 
past iiperatlons aic also being resiimeil 
111 tile eoke ovens and limestone quurrU'B 
of the company 

The Eastern Steol (’o. Bottsville. Bii., la 
advatH'ing operations at It.s local plant and 

. * . •.“• '.-. will soon 

lAiii be placed 

... ng employment 

to an Increased operating foiee 

The McKinney Steel Co., Cleveland. 0.. 
has I'csumed opi’rations ut It.s two furnttcos 
at .1 o.Hephine. near Blalrsvllh*, J^a., follow* 
Ing a suspetiHlon for about 21 month.s. It l-S 
expeeted to maintain pioduction for an 
Indefinite period, giving employment to a 
large working (piolM Tlie I'ompany i.s plan¬ 
ning to blow in its furnace on the Genesee 
Klver near U(M‘lieMter, N Y . ♦'ai l,\ in April, 
and the slack I.m being made ready. 

E. .1 Lavlno & Co., Philadelphia. l*a . has 
blown In Us blast furnme at Ial)anon. !*«.. 
after a su.spenslon for nearly 2 years. This 
inakCH the second .stack of the compiui.V 
in Bcthlliem County In sei vi« e All five 
stacks of the Betideliem .'^teel Co, tn this 
same county, arc still Inactive. 

The Carnegie Steel Co. Sluiron, 
making ready to apply the torch to Its No. 

4 blast furnace heic. after an idleness of 
abotil 86 mnnth.“<. With this stack In serv- 
iee. all furnaces of the comiuiny will be, 
producing for the first lime since April. 
1920, Throughout the Pittsburgh district. 
49 of the 59 furnaia-s of the eomv>any are 
now on the active Hat 

Steel mills In llu* vicinity of Birmingham. 
Altt., are running at capacity, with full 
working forces The Gulf Slates Steel Co., 
la at maximum output a1 its Ga<l.'«len, Alu.. 
works and has ri'cently advanced the wages 
of common htbor at this plant Tiie Amer¬ 
ican SB'cl A Wire Co , ul Falrfleld. Is run¬ 
ning full. 

MlHi'Ri.LANHouH - The TIinekley Corp. Is 
arranging for the resumption of operallona 
at Its sulphite mill ut Hinckley. N V The 
plant has been closed for about 2 YcarB 
past and a number of improvements will 
hn made, including repair.'^ lo machinery. 
The Standard Oil Co is breaking all pro¬ 
duction rex’oid.‘< at its refining plant at 
Whiting, Ind , refinery, and on an nverage 
of 4n,00U bhl.. or 2,900,(100 gal., of crude 
oil are bcdiig handled dally, or about 3.000 
bbl more a day than during th<- pre-war 
period of 1917-18. 


New Companies 

The Riirfix Chicmh'at. Co . Detroit, Mich., 
has been Incorporateil with n ‘‘“*>'tal of 
$10,000. to manufacture chemicals ana 
chemionl byproducts The incorooi^tors 
aro George W. .Stallings. A. 1- 
Knobloch. 3217 Clalrmounf ^vc »ct,olt. 
The last noted reprosent.s the eompaiD- 

TEIK LEONARD PaRKR ‘ 

Muss has been Incorporated with a ‘ 
of $lfi() 000, to manufacture paper products. 
Klhnrl O. Leonard la preKldcnt ; and 
J. Wriglit, r.oo rnrk Avi-., Worrester, Mass., 
trenaui-er. ,, , ,, 

Tub Plabtic PRomicTR ( o. eetrolt, 
MU'h., has been Ini-oriKiruted with ii enplUl 
of $25,000, to manufarlnre (mints and kin 


initv of Millville. Salem and Vineland, tif $25,000, to manurariui. [inoi.s 
N J ^nre otmratlnK at eapaclty, with full deed produeta. The I'''';'''"™ 

rking torcc.s, and expert to. oontlnue on sell a,_Colllna, E F. ^and Alfred D. t.ovtrt. 


JN. J., ai.! ... ............ - 

working torcc.s, and expert to oontlnue on 
thhs hnais throughout Ihe. spring and well 
into the summer. 

(’MHAMIP—The Gem Clay Works, Sebring, 
O are running at maximum capacity with 
full working force. Plana are being dcvcl- 
oni'd to double the present output and a 
number of additions will bo constructed. 
The Elk Mre Brick Co., Renovo, Pa., is 


sen M. r.oinMH, ju > 

1940 Highland Ave., Detroit. 

Tub Ctaoo Chemjcai. Co., New York, 
N. Y„ enro of .lenks & Rogers, 6, Wall 8t^ 
representatives, hss been Incorporated with 
a capital of $20,000, to manufacture cheml- 
eals and chemical byprodiirts. The Incor- 
porators arc 0., I. Rud A. .luster. 

Tub Dai/ton Mai.i.babi.f. Gastimo Co,, 


The Elk Fire Brick Co.. Renovo. Ba., is TiiB DaiaY)N Mai.lkablk 

oDcrutlng under heavy production nnd will Warsaw, Ind., has been Incorporated with 
nuilntain this schedule for an indefinite a capital of 

period. Plans are In progress for the cslab- and other metal eastings. The Ino^rpora 
E“cs‘’' " V‘’.''aa^dw"‘T^rrai?r%'llof 

*" The Wellsvlllr Fire Briek Co., Wellsvlllc Tub National Art Co., Cs^den. 

Mo is maintaining capacity omTatlons ami N. J., care of S. Stamper Isiard, 
liKivy shipments are leaving the plant. A St., Camden, "‘hyve. hu» be™ Incor- 

full working force la being employed. It porated with a capital of $12^00, to htbnu 
is expeeted to advance production with the facture pottery AurtPs Y 

installation of additional equipment, giving tors are 

employment to an Increased number of Rothermel and Ircderic W. Uneaweaver. 
workers. Thb Mibsouri Olu* Co., at. Louis Mo.. 

The Pennsylvania Clay Co. la arranging has been Incorporated with a capital or 
... PAtiiimnHAn nf oMrations $70,000. to manufacture glue, paste and 
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Manufacturers’ 

Catalogs 

Tmk U’K«riNr;}/oi;sK Er.tX’Tftic ^ ‘i • 
ISftNt J’/tfuhurjfli, IVi, liftM JflHUiMi H I’ll paK'’ 
I'V)l(Ji*r 1506. iTititleii “SjilU'iit i’ai tM 
(HI Hil'/it (fi-aiH" Tlie bookl'-t (IrMcnhi-s tlic 
aiivrtiilani'M lit the iiHi- of niiiarta K'^ais ami 
pillions and kJvoh photographs and data <h - 
srrllilng some of Iheir appliratiotift, labh'S 
of gi'ur datiL, etc. This cornpany has ,i|su 
IsKUi-d laaiflot 1867, whicii desiiih's 
trlral mpilptm-nl for cok** plnnl 
JlliisIraOon.H of tho usoh of in h\- 

pi'oiiiirl jilaiils art; shown, will) MMOimmoi- 
(liiHon.H as to lh«' vhiIouk lyiios tn Im usod 
TKK liKI’HAi’TOlUKH MAMCrAITI UKH.S ASHN 
riiJls attcntimi lo a booklol I'litlthai "Hiiiml- 
t'mMl in till' ilcfnictorit's InduHtiv" ii 
lists (h'‘ [inmd.H uh(m) by piaitiinlly all of 
tbn inaiiiifart ijr«‘i H of fcfriK toi v biirli and 
in usrfnl lo a man vvlio known iho bi.ind 
III- wants to UKo, but who tloi‘sn'1 know who 
njiikfs It A <'oi»y will ln' s-'iii utaiis on 
roci'iid ol a wrlllon recpn-sl lo tlm assoria 
tloii. Sill Oliver llldg., I’itlslimah, I'a. 


TIjo information .sfiould bo of ^ 
suiting ofjgirinors, suporintondonts. ‘h'®'® 
gln-ais. niastor rrnrhanics, tdr It tm 
bodIr.K frchnhal and prattiral jiifonnatiorn 
rompJi-K (iosci ipdvo nialtnr and illiistrn- 
(lons of typioal drives The insLaJIatlon 
‘-fction proMiits pirtorlally lediner drives 
III ni.in,\ large industrial jilanis. and di- 
in< ns/ons, weights and horsepow'er latlngs 
I'll! eoniplefr Speed redui'lion sets are show'll. 

'J'liK JloTo f’o , JIailford, ('onn , in a new' 
:;:.’-[)ai;e liooklet illUHlrates and doHcrlbes 
Jioto lube rlenner.s. ali, steam or water 
diiveii, for fire tube and walei inbi' boilej.s. 
find eennomizers, I'onden.sei s iw aimrator.v. 
r-t d watei lieatets, locomotive nreli tubes, 


Industrial Notes 

'I'lll-J OlLUt’AH <’0, Milwaukee, Wi.S llll.S 
npeiietl ail oIIIm! ill lielioit, at 11 a I'lasL 
.leil-'i'-.oii A\e Iionald t'luh-, who formerly 
liainlled the sale of t>iodii.lH fot 

III'' I'.idillio' Maeliineiy I'n. ha^ Inc-ii jd'o'-'d 
III I'liaiye of tills ofllee 


'I'lit': CtiAHK MtrrAi- WoUKS. Wat-'i bui'.\', 
I'onn, luiM piililislnal a vei > lnl''t''sl itiK 
ealalog on f’lui.se ('ondeiisei Tidier, wh'ili 
iteserilies I iu' tei'hnieal mii nuCa' I ui and 
I’ontrol exercised In making IhkIi Kiad- tut' 

Ing II llliiHlrates iind deseribi'H the manu 
faelure of lotidenser lubes, the steps in 
man Ufa et iiri', the jiroperlies and ,siieeiil<'a 
lions. I otideii.sm' lube serviee ami a IKt of 
thoM W’iio use the lubes. 

'I'liK 1,1SK-IlKi.T f'o., Nl'sdown. rhiladel- 
pbhi, i’a. has imiiUslioil a I’oiiahle !>oader 
iiitaiog einbtaelng Its entire line of poi t 
able eijuitimont. t'ople.s can tie olp.ilm'd b\ 
addrcMsim; the niamjfaetur'‘t s li <oni.iin:i 
complete s|»ceillcii t Ions of all of llie '-fand 
aid mill liinc.s, wliieli iiicludi- the one man 
powei swlve|!n^; loader. Till' port'tbh Indi 
«on\e\oi ttie standard type '\\" m.n him 
for anthracite coal, and "I'S' leulei foi 
Iiandilng sand and gravid 

<'ll Al,M Kits A' W'li.i.lAMs I'hnagi. Hemlit'. 
ill, have issued a unlijue p.niit)ld''t in llie 
form of a book, <iilille<i "'I'lie inn a Ye.ai 
I’lull" II (lescribes and llliistr.ite'- lie 
Sv moiis disk Cl usiiei h 

I'lMii, id Lr\i:wiTZ New \'Ok, is dis.- 
ti'ibiiting a l*oi)khd on llaiiboM Setf-rnlonI 
ing rcnlnfim'' 'I'liis centnluge is Imilt in 
two stvU'.s, cithei liiilf autoinalK oi aliso- 
hileiv aiilnmalu This l)Oi>kle| ..iiieeni.s it- 
.self with tlie ha.lf-auloni;itie 'rntiiluge 
.soldi 'Idle alisolutd.v auloniati>- centrK'ugi 
i.s the sul).le( I inaltel of ailotller llOoklet 
whiili will III sent to those desiring il Tiie 
Iniir aulomalK eenttifiige wlil iiamlle siu h 
nial'i'lats ,'is calcium '.iihoiiil' 'alchini 
Hulpha tc, magnesia cai hon.i te, li 11 iiim .sul 
phnte, b.iinmi «aitioniitc. aliininM, ' vanuic 
slltiii's, Moi;itn>n concent ratew ^lan li, sloirt 
tillers, et' , which at present aie ii,milled 
li.v 111 -' various make,s of !. if and lotiM 
siicl'on (lllei.s In ail'littnn ii is dalmed 
that it will tlllei tine to loai.se MVst.als of 
an\ I heinic;il . onitiositnni 

,1 [{VAN tVi To l’lii]ad''l|dd,a. Pa,, liMVe 
ls,siie<i a imlidin on oil tniinei^ I'm all in- 
dUHtriai he.tiiiig opeialions || cnnlauis In 
formation on llie wa>' of 'Id.tmlning tiie 
amount of air nei es,s,'ir\' fni jitopei com 
tnistion atal the corri'd pi njHirliotis of ;ilr 

w Ith (dl 

_ SrnAiii'K SmI'I'ii t’o , ltd \\.si U mdolph 
SI, (’hlcago, is issuing a hooklei on '({lass 
and ill.izitig" wlildi Is being disinlnileii b\ 
llic \al ohal lilass i list nbut ei s .\ss|i 'ptie 
objert (jf the liookli't is to in esent to tlie 
users ol gla--s ;i standard oi riiide foi tlu' 
ai'cbite. t, owtiei or contiai'toi, li\ whicli 
the matriial ma\ lie hettei known ami 
more rcadih understood p hri'dlv do- 
scfities till' more Inijioilant .iml diiVeteiit 
Kinds of gbv.ss for building {MUjioMes. wltli 
legard to adaptalilliLy for eertain deflnito 
u.Hes, and gives printed lllu.str'illoris The 
booklet iliH's lu'l eover evei\ dcpni’lment 
of striieiural glass oi to go c\lninsiivel\ 
Into tile detall.s of |)n' arti.Hiic hut is con 
^‘'*‘’>'^hiy nmterials whicli are 
oftT^ thought .so .simiile ns tn need no eim- 
snieration 

Tiik Pba(’II-1{U8H Po . New York, has 
lM«ued five new pamphlet.s No :M) is on 
varuum pumps fni vacuum Innitlng .sys¬ 
tems; No. 25 1 h on pntoiiti'd gaa and oil- 
burning rivet hunting furmiee.s ; No 26 on 
hign-vtieuuni llnlHhlng puinp.s, No SO is 
on rotary pumps, and .No 2!t Is on gas 
boost er.s. 

Thk KsTBimiffB-ANOirB To, Indianapolis, 
Ind.. has issued (w'o bulleilna. No. 1122. 
enlttb'd "How to Make a l^iant Survey,” 
and Itulletln No, 1222, on "Intitruments for 
Reoordliif Condenser Ixsakugo.” 

W, A. JoNBS Foundry ft Macuink Co.. 
ChJeaffo, 111., announces catalog 26. on speed 
I'educUon drives, which Is very elaborate 


Tin; (’lii.i MiiiA S'l’Kin- (’"i:i', .''.m ^■tatl- 

'iMo, ('alif, tia.s otigaged l'’i'‘\n, lha.ssert 
X C.i ,o I oiiHiilting enginei-is |oi tlu; eon- 
>.tt 111 linii of Its new' l)hi.s|-fui 11,0 e jdanl :it 
I'lroo, IMllh 

Til!'. SrvM'.Min ( ■('.‘•JVI'l OK Co. .Nollh St 
I’aiil .\lmn aiimnim ('S that it Icm.ouunod 
h\ piii'ha'^e all the tighl.s, tith'- ami pnl- 
eiits }iert,lining I" Die "Ihown I’oitnblc 
line of poiialde and s* etion.il pdiiig, I'levat- 
mg. '.oii\e\mg. loading ami unloading ma- 
eltineiy foi the Immiling of p.icliod and 
loose niiileilal.s 'J'his line of nruliiiieiv has 
lx ell matluf.iclured by Du- Drown Portable 
Con\(‘\ing Mmliiiu’i.v Co at Noitb ('blc.igo 
fot jn yi.ai.s Cnlll fiirDun notice the iilanl 
will lie lontliuied in ojiei-alion 1)\' Dm 
Slaiidai'd Coiuevor ('<>, to wlmh till iiifiul- 
rn iml » on c.spoM<lcnci- should be addr(‘'<'^ed 
Till organi/.ation whicli lia.' de\elo|u'rl tic 
poit'ildc eonvcN ing imo'liinei'A will continue 
v\tDi tlu' Standard Cmue.voi ('o 

'I'liK .Mink A Smki.tku Sri'i'i.Y Co, wiDi 
lu.imlu'.s m I •eiiver Sail laikc ('n\ ami 
I'll I’aso, lias tak' ii over Die eXt lu.s'Vc I'cp- 
n'-cnlalion tor Colorado. IDah, Nevada, 
Wvonilng .New Mexico and western 'l'•'Xas 
foi Wilsoti ida'-tn-arc weldcis and tVllson 
' olot tipt welding imdals, foi lh<- W’ihson 
Weld.'l .V Metals Co, New Yol l< ('il^ ’file 
Wilson m;i( hitie .itid metals wer. used dut- 
iiig the woi'ld wait m tepainng tin* damage 
rii.ie to a large iiinnher of the infcincd 
(o'lmati vessels Nleeltic ai'' wlding was 
Die nii'iiuid eho.seii by w’hiib tb*- damaged 
m’ieli!nei\ paiK of Dn,s fleet id' \essils wete 
put hi oiieuiDng .iml seagoing lomlitloii 
,ii d tin work was eoinplefi-d williin ii 
monllis' film 'I’hls mailiine c aNo us"(l 
in i.iilio'id shojis in Du- l'nil<'d Stat's and 
m fonugn loimtiles and al.so bv laige indu.s- 
liial plants in the I'nittal Stall's ’[''he Mine 
\ Smeliei Supiilv Co, will carry In stiK'k fit 
cull (d' its hraiielies a smu'D of all giades 
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niamifnetin ei of allo,\ .steel )iioiUul.s lia^ 
d''< ail'd to enlarge its fii Id of acinities hv 
III'' addit oil of speeia! nllov' .steels for lail- 
lo.id .Service 'Phis defrirtment i.s undei tin- 
dheitioM of Irving hi .Inni's, fornicrlv of 
.losepli 'I’ K\ei.sonA Son, Chicago Ml .lom'S 
will maintain oflli'cs In the Pcopl'-s Cas 
llldg. ('hicago. whi'ti is the Western lic.id- 
<pl,u1e|,- nt tlic ('enlial Sled Co 

'Pile hoaid of diieiiors of Da Ih'ii'Aio 
l''oKM>in N- Ma(']iiM': Co. Ihiffalo. .N Y 
at a leeeiit meeting arinoiinced the ctcit'on 
of two m'W oflhers: C W I’eai.son, who 
has been ns.sia-lated with Die eompanv in 
Mtriou.s managerial po.sit ons fm a nunilt"i 
of \cjiT.s and for Die pawt yeai in eliaigi' of 
sales, liecotne.s viee-piesident and Ire isurei 
In addition to Dio new' duties Ids promotion 
will lu'ing, .Mr i’earson will eontimie as 
direeloi of sah'.s 1* .1. Kieiitx wlin fi^t a 
nntnbei of \ear.s jiast has been wan k.s man 
ager, has al.so been elected ns viee-pte.sident 
As in Die past, be will continue aetivelv in 
I barge of mannfaeture and tinidnrDon 
Doth Mr. I’ear.son and Mr. Kientz have 
been with Die < ompany almost from its 
'irganizntlon. Their promotions come as 
no .surprl.se to those familiar w'lth their 
m'tivltlos, 

Tiik Tit CocpBrUMiDT Conr.. 1.5 William 
St,, New York City, has just been found'd 
tiy the Til OoldBehmidt A. G.. in Essen, 
which ago also founded the Qold- 

.Hi'hmidt Detlnnlng Co and the Goldschmidt 
'Phermlt Corp., now united In the Metal & 
Tliemiit Corp. The Th. Ooldechmldt Corp 
ropresenta the Th. Goldschmidt A, G. and 
Its affiliated firms, the Chemlsche Fabrik 
Buchau A. G. of Magdeburg, Neufeldt & 
Kuhnke of Kiel and several other European 


oonerr/i.K foi’ the sale of their products and 
for the exploitation of new processes and 
anriarntus In tie Ciiited Statfs and Canada 
The nicsideit of the ooi'poratlon la Dr. Frana 
Uc.ri m.-iiiaae of tlie Tli. Gold.schmidt 
A (P fmmerly director and officer of the 
jIct.iliiifKlrfll Co of Aniericn. a subafdlary 
of Die American Metal Co. and con- 

.Kultlng . ... of the C/eneral Chemical Co. 


Coming Meetings 
and Events 

NMKIIK’AN A.BKOCIATION OF CERKAP CHEM- 
IBTH Will hold Its ninth annual convention 
at ilotcl Slicrmaii, Chicago. June 4 to 9. 

Amkkican Association op Enoinkkrs will 
hold Its annual convention In Norfolk. Vs.. 
May 7 to y • 

VMRUK'AN Chemical Socibtt will hold lU 
Npiliig meeting April 3 to 7, 1928. at New 
liaven, Conn. 

ampidcan Kle(?tkoimikmical Socibtt wll' 
liold its spring me(.*tlng May 8. 4 and 6 
1923, at the Commodore Hotel. Now York. 

AM Fine AN I’OUNPKTMKN'H ASSOCIATION 
will hold 51 meeting in Clcv'hind. 0,, April 
28 to May 4 

AMKKb'AN Gah Association will hold its 
annual emivcntion the week of Oct. 15 at 
Atlantic' (’itv An cluboratc exhibition of 
gav making and gas-utili/ation equipment 
Is planned 

,\MKiUi'-\N INS’IITCTK OF (’ IIK ,M K ’ A t. EnUI- 
sr.i'us will liold Its siimnuM irceDtig .luric 
2()-2.1 at Wilmington. 

AMCKIFAN liKATHKR ClIlCMISTS ARROCMA 
TioN will liold Its iwcnDcth animnl con- 
vc'Utlon at tlu* (itecnbricr. White Sulphur 
Sfiring.s, W Va., June 7, 8 and 9 

American oil Cjikmihts’ Society will 
hold Its annual meeting at the Eastman 
Hotel, Hot Springs, Ark, Ain 11 30 and 
May 1 

WtFincAv S'icii.t; "F Mcmanifai. Kn- 
1,1 Nl'Fit.^; will hold Its stning meeting Mav 
2.S to 21 III Monlieal. <';in;u1ji 

American Sofiktt for Ticstinij Ma 
TKRiALH will liold Its twenty-sixth unnun' 
meeting at the Cluilfonte-Had'ion Hah 
Hot'-l. Atlantic City, beginning MoTlda^ 
June 25, 1023. and ending cither l-'rldny c 
Saturday of Dial week 

I'',\ui,m:kkinu Si'iFTiov of ilir Naliomil 
.'*^afet\ Coun< il w dl liold a mid-\eai nafi't\ 
(Oiiteieiic'' April IT in tlu* aiiddnrium of 
the Wevldti So'letN of I'lllg 1 llel'I'S 

iito.N ANP Steel I.NaTiTi'TK (l.ondon) will 
bold it.s anmial meeting Miiy 10 and 11 at 
Die House of Die Institution of Civil Mngi 
neer.s. London, S VV 1 

Nation A i, .Association of ManiiI'aftfr- 
ni.s ol’ 'iHi; rMTKP States of America will 
meet in iiiinual eonfeieiiee Aiav 11 to 16, 
imluslve, at Die Waldorf-Astoria. New 
Voik City 

Nationai. I'l.Ki’o.si'i’ioN or Chemical In- 
pi s-ritii’.s (.Ninth) will be laid in New York 
Sept 17-22 

National 1‘'oritc.n Tuape Couni'h, im* 
postponed Its annual eonfer'-iu-e from April 
25. 26 srid 27. to .May 2, 3 and 4. It will be 
lu'ld in New Orleana. l.a. 

New Jbrset (.'hemical Society holdf a 
meeting at Stettera Roslaurant, 842 Broad 
St . Newark, N ,1 , the second Monday of 
ev'i'ry month. 

Kirrn i‘\N- \Mi'aiic.\\ Confitienck will 
h* lield al Santiago. I'lnle. MJiieli 25, 1923 
SocH.'Tv I’ort Steei- Trea'J'JNO — Eastern 
jen'otial meeting will 1)<‘ held .June 14 and 
15, in Heiiilelu'iti, I’a. 

Society of Inufstriai, Encinekrs. with 
In iidqinii ters la Chicago, w'ill luild its spring 
'oii\eptioti in ('ineiiiriiiti Aiirll IS. 1!) rtnd 
211 1H2:| 'I’he major siitijoet will be "Man- 
.-igemenl I’toiilein.s of the Smaller I'lards " 

A I’.VI’EK I.NPI'STRIE.S Ex'rosiTioN Will be 

leld in Grand Ceiitial Palace, New York 
I’it.v, during tlu* week of April 9, 1923, by 
Du- IntcrnatiLiiial Expo.sition Co 

The following meeting.s arc scheduled 
to he iield In Uumfurd Hall, Chemists’ 
Clul), East -list St.. New York City; 
Mat eh 23—.Society of {’hcmical Industry, 
n^gular meeting. April 20 — Society of 
Ch'TTiieal Industry (in charge). American 
Eloetroehomic.nl Society. Soeiete de Ohimie 
Industrlelle, Ameri<-an Chetnlcal Society, 
joint meeting. May 4 —American Clicmicfll 
Socii'ty. regular meeting. May 11—Socl^te 
'le Chinde Industrielle (In charge). Ameri¬ 
can Chemical Society. American Electro¬ 
chemical Society. Society of Chemical In¬ 
dustry. Joint meeting. May 18—Society of 
Chemical Induetry, regular meeting. June 
8 — American Chemical Society, regular 
meeting. 
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The Top 

Of the HiU 

A ny one who has driven an automobile knows that 
. an approach to the top of a hill at high speed 
on the wrong side of the road is dangerous. In the 
business world the same thing applies, and several 
traffic officers have stationed themselves on the busi¬ 
ness hill which has been climbed so rapidly and suc¬ 
cessfully during the past 18 months, warning traffic 
to keep to the right and to travel at a reasonable speed. 
These three officers are no less important persons than 
the Secretary of Commerce, the vice-president of the 
National City Bank, and the Federal Reserve Board. 

Business always drives a strange road. No one can 
foresee, especially when on the upgrade, what will be 
over the top of the hill. In fact, long-time business 
forecasts are always impossible because the fog on the 
road conceals everything over a few weeks, or at most 
i few months, ahead. When we are going down hill 
we always know that there will be an upgrade when the 
bottom is reached. On the downgrade the brake pedal 
and the brake lever are vigorously used, especially if 
the grade be steep; but on the climb, business is in¬ 
clined to "step on the gas” and go as fast as possible 
in the hope that higher levels of business may produce 
wide and pleasing views, green with the currency of 
large profit. 

Right now clear-thinking business men who view the 
national situation broadly see that the high speed In 
increase of business forecasts an arrival at the top 
under conditions that may not be altogether safe. The 
top will be reached inevitably with a limit of the buy¬ 
ing and consuming power of the public, supplemented 
by such exports as disturbed foreign conditions may 
permit. Careful appraisal of the situation inSicates 
that the top of business activity is not very far ahead. 
The sign "Go Slow” is, therefore, a very Important 
warning. 

In two cases the warnings referred to above have 
been against excessive building activity. The Secre¬ 
tary of Commerce urges that the federal, state and 
municipal construction work now going forward ac¬ 
tively be postponed somewhat in order that it may be 
used to fill in the hollows that inevitably will come later. 
This sort of leveling up of the business highway is an 
untried method of road grading, but it may prove to 
be a highly satisfactory one. The Federal Reserve 
Board evidently thinks well of the Secretary’s proposal, 
for it too is contributing to the same end by delaying 
construction work under its control. Inevitably this 
will react upon banking agencies of all sorts, who will 
hesitate to finance additional construction unless it is 
very clear that it is imperatiTe and that it can be done 
without midair Ush eosds. 

The £1^ tiiPB tOehr afltp ^ jast litadeil 


on the business highway speaks from a prominent posi¬ 
tion as a representative of the Chamber of Commerce 
of the United States. This eminent banker would eat- 
tend the warning against excessive construction work 
to include caution against excessive business inflation 
and undue expansion of credits in all lines. 

When business comes with comparative ease, there is 
a great temptation to work one’s credit facilities to the 
limit. However, the lesson of the disastrous conse¬ 
quences of that policy, as practiced in 1919 and early 
1920, are still too clear in the minds of business to be 
forgotten. Business confidently expects that as the top 
of the grade is reached, it will be found that it Is a 
plateau of successful and stable business which has 
been reached, not simply another sharp peak in the up 
and down of the business cycle. 

If all branches of business will travel on their own 
side of the road and keep the pace of the crowd, there 
is no reason to believe that they will not arrive safely 
at the crest. But spurting ahead, especially attempting 
to pass just before reaching the top of the grade, will 
be bad practice. 


The Power Outlook 

And Chemical Industry 

HE power supply situation is certain to undergo 
great changes during the next decade. These 
changes, foreshadowed last year in the Superpower Sur¬ 
vey, are well evidenced by the fact that the largest 
electric service corporations are studying all the avail¬ 
able sources of hydro-electric generation, with a view 
to supplementing the output of their steam-electric 
generating plants with power made from "white coal." 

The underlying reasons for this tendency are sev¬ 
eral. Outstanding is the well-recognized difficulty of 
providing transportation facilities for moving much 
more coal than the amount now consumed. Then again, 
the recent difficulties with labor in the coal fields make 
every coal consumer doubtful of the future continuity 
of fuel supply. Finally, the recent survey of the 
Bureau of Mines predicts the exhaustion within the 
next 60 years of all the good grades of steam coal mined 
in the eastern United States. This last is of great 
importance to all, for to raise steam with low-grade 
coal greatly increases the cost, and it is seldom%x>- 
nomical to transport such coal any appreciable distance. 

The recent widespread agitation for the development 
of the power of the St. Lawrence and the interest that 
New England manufacturers are taking in the develop¬ 
ment at La Grand Ddcharge at Lake St. John show 
where the public and most manufacturing interests look 
for relief from this coal situation. As predicted in tiie 
Superpower Survey, most eleetric power In the not 
dlstaiiit futen wW jbe taken from long-distanee Uglt- 
tmiskm Rhea, fed from ^droHdaetrlc 
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most favorably situated of the present 
exirtlni^ st^m-electric plants and from new steam- 
electric plapits located at the mine-head. 

The manufacturer in the chemical line may not see 
at first glance how these facts will affect him. The large 
needs of some chemical plants for process steam will 
undoubtedly make it economical for them to burn coal 
long after all other manufacturers have found it wise 
to resort to central station service. In fact, with the 
recent development of bleeder turbine,s, it may never 
be of financial advantage for .such a plant to cease the 
use of coal to generate steam. 

However, in many localities in Canada, such as 
Montreal, Three Rivers and St. Johns, and also in 
France, Italy, Switzerland, Norway and Sweden, it has 
been found worth while to generate steam by the use 
}f electric-steam boilers. This because coal is difficult 
;o get and is expensive, and there i.s a ready supply of 
ligh-tension current which* can be cheaply had, espe- 
:ially at off-peak load periods. 

It would be advisable for users of process steam in 
:his country to investigate the methods used and the 
'esults obtained in Canada. For with the prospective 
levelopment of high-tension distribution in this coun¬ 
try, they may find it advantageous to follow the foreign 
•xample and place their full dependence on central 
station power. 

A Wake 

Or Awake? 

HEN a gathering of technical men holds several 
simultaneous sessions, as is the habit of the 
American Institute of Mining and Metallurgical Engi¬ 
neers, it is obviously impossible for ohe person to 
attend all of them and appraise the relative interest 
manifest in the various subjects. However, the writer 
of these lines did sit through the recent sessions of 
the Institute of Metals Division (devoted to non- 
ferrous alloys) and those of the Iron and Steel Section. 
At the end of the meeting he could not help wonder¬ 
ing, “What is the matter with the steel men?” 

Looking back through the old volumes of Transac¬ 
tions you can find metallurgical classics from the pens 
of Fritz, Holley, Hunt and Gayley. Then after the 
mechanical revolution of 30 years ago came the inter¬ 
est in quality metals, exemplified by the new science 
of physical metallurgy. The keenest students turned 
their attention to this and during the decade from 
1910 the Transactions bristled with micrographs and 
expositions of principles of heat-treatment by HoWE, 
Sauveur, Jeffries and Burgess. Now the leader of 
these men has passed from us, the others have enlisted 
their interest in other societies or are publishing 
through more congenial channels. At any rate, any 
one having a lively remembrance of the discussions on 
“flakes” 6 or 6 years ago, a discussion which lasted 
all morning and broke out afresh and usurped a whole 
afternoon’s program, views with sinking heart a 
meeting before which was dragged a specification for 
pig iron—already considered at length by other more 
Interested organizations—and a resurrected paper on 
merchant bars, written from the 1900 viewpoint, • 
Of course it is unfair to expect an industry con¬ 
tinually to put forth epoch-making ideas and improve¬ 
ments. Perhaps the steel Industry has shot its bolt. 
But the American Society for Steel Treating continues 
to grow vigorously and hdid monthly meetings lA thirty 
■lifferent ntacea. And in the Institute itself a Bmalter 


group of men, representatives of the poorly organized 
industry made up of hundreds of little brass and bronze 
foundries overloaded with hoary traditions and archaic 
methods, is able to maintain intere.st and even prepare 
a feature program. 

The life seems to have gone out of the steel men. 
To see them sit around, after the best fashions among 
manufacturing chemists, with trumpets to their ears 
and padlocks on their lips, one would think that they 
have either i-eached the summit of absolute perfection 
or that they have no ideas whatever. Even when an 
excellent and suggestive paper on dirty steel is read, 
their silence is intense. One might imagine they had 
never seen such an animal, or if they had, had promptly 
nailed it.s skin on their barn door. 

“We protest,” say the steel men, “that our silence 
should be so interpreted. We are experimenting con¬ 
tinually, and considering ways and means to improve 
our product. We have conference after conference for 
just that thing.” But isn’t it about time you were 
getting together in some sort of organization, somewhat 
extraterritorial? where the men from the big plants 
can rub elbows with those from the little independents 
—swap ideas and devise ways and means of warding 
off the demands of these pestiferous steel treaters, 
even if it is necessary to find out how to give them 
what they want. “Why, you know that 6 months ago 
a man in New England started to investigate his tool 
failures with hot acid, and today a fellow as far away 
as St. Louis is demanding ‘hot etch’ in his specifica¬ 
tions! This thing has got to stop!” 

Well, get together and stop it. But between you and 
me, it will not be stopped by a conference in the Carnegie 
Building, one of those meetings at the Commodore 
Hotel where Judge Gary rises and says “Gentlemen, I 
see no reason to doubt the future,” or such a wake 
as the recent A.I.M.E. steel session. 


Have You Obtained 

Your Engineer’s License? 

0 MATTER what one may think of the policy of 
licensing professional engineers, the fact remains 
that over half of the states have laws now on their 
books requiring that such licenses be obtained. In 
some states these laws are already in operation. In 
others the date on which they become operative is not 
far oY In New York State, for instance, the law 
takes effect May 5, 1923; and after that date no engi¬ 
neer may engage in the active practice of his profes¬ 
sion unless he is licensed. 

In view of the almost universal lack of knowledge of 
license laws among engineers we are printing else¬ 
where in this issue a r6sum6 of license conditions in 
twenty-five states, together with the sections of the 
New York State laws that are of greatest interest to 
those about to apply for license. In this connection, 
the New York State law is among the most severe in 
requirements. Many other states accept the same or 
lesser qualifications as evidence of fitness to practice. 
Between many states there is reciprocity so that engi¬ 
neers licensed in one state may practice in another 
without obtaining a new license. 

We advise those of our readers who are soon to be 
affected by these laws to ree^ over the requirements 
of New York State carefully and then take care of this 
new obligation lest neglect should interfere with tlt( 
conduct of their woik. . 
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Industrial Alcohol 

GROUP of representatives of the chemical, drug 
and related industries interviewed the Commis¬ 
sioner of Internal Revenue recently regarding industrial 
alcohol. The serious problem imposed upon industry 
by the restriction of this much maligned industrial 
chemical was clearly set forth, and the Commissioner 
w'as asked to establish a separate industrial alcohol unit 
in his bureau or, as an alternative, to appoint an 
advisory committee to assist in formulating rules and 
solving problems. 

A very happy solution is now in sight. Commis¬ 
sioner Blair tentatively accepts the idea of a commit¬ 
tee of ten members to work with his bureau. It will 
include wholesale and retail druggists, manufacturers 
of flavors, extracts, toilet goods and pharmaceuticals, 
chemists and business men acquainted with the problem 
from the point of view of both producer and user. 

The appointment of such committee in the very near 
future seems assured. It is to be hoped that nothing 
will delay its appointment and its aggressive effort 
to straighten out the present snarl. A mutual under- 
•standing certainly could clear the atmosphere of much 
of the sulphurous language which has been incited by 
past proceedings. 

The Civic Aspect 

Of Chemical Industries 

ITIES in this country have been growing like weeds 
for the past 10 years. Most, if not all, have grown 
fa.sier than is good for them; too fast to allow for the 
proper planning for beauty, for wholesome and econom¬ 
ical living, and for the general welfare of their citizens. 

Of the hundred cities that have grown mo.st rapidly 
during the decade from 1910 to 1920 it is reported that 
increase in population has been principally due to the 
following causes; 13 on account of the automobile in¬ 
dustry, 8 to the discovery of oil or gas in the neigh- 
liorhood, 10 are suburban towns drawing their people 
irom the overflow of larger cities near by, 18 to iron 
and steel, 7 to climate, hotels, boarding houses and 
facilities for health recovery and for amusement, 10 
to cotton and cotton manufactures, 9 to the production 
of foods, 8 to lumber, and 17 attribute their rapid 
growth to reasons that are indicated as “scattering.” 

Although the production of iron and steel and the 
preparation of foods are essentially chemical industries, 
they are not generally so classified, and for the purpose 
of our thesis we shall confine ourselves to those indus¬ 
tries generally recognized as chemical. What is it, then, 
that chemical industry does for the community in which 
it establishes itself? Of all the cities mentioned in the 
census report Wilmington, Del., is probably the only 
leading chemical producer among those recorded as 
“scattering,” and we must bear in mind that during the 
w'ar Wilmington was also very active in shipbuilding. 

Chemical industries do not employ a large number 
of laborers in proportion to the capital invested or the 
value of the output. It is rare indeed that as such they 
add largely to the population of a town. And yet, of all 
the larger producing organizStions, the manufacture of 
chemical products calls for the greatest proportion of 
♦■echnieally trained men; of professional men as dis¬ 
tinguished from business men and laborers. Aside from 
a few msitera in the yard group, most of Its laborers 


ical industry does not often bring to town a uMt 
number of hungry mouths to be fed. But it may, it 
often can and frequently does, bring quality. It brings 
a considerable influx of professional men, and these, 
with their scholarly training, are peculiarly desirable as 
citizens. Skilled workmen are also far more desired as 
citizens than so-called ordinary laborers. 

So much for the advantages. The drawback is that 
too many chemical concerns maintain dirty backyards; 
some are offensive in general appearance, and not a 
few produce noxious fumes and odors as well as un¬ 
sightly and often destructive wastes. Whenever it is 
possible to avoid these defects, chemical industry, 
properly administered, assumes a new civic role. With 
a clean, pleasant-appearing establishment that does not 
offend, with its large staff of professional men in con¬ 
trol and research, who constitute a rare social asset, 
and its reliable and skilled^ workingmen, who contribute 
to the solidity of its people, a city is singularly for¬ 
tunate in being the home of such an industrial organi¬ 
zation. It gives it unusual attraction as a dwelling 
place. It does far more, in the long run, than the 
discovery of gushing oil wells in the neighborhood with 
the sudden millions, the inevitable gamblers, the cheap 
and short sports, and the collapse that is sure to follow 
the boom. 

Chemical industry sometimes is and oftener may be 
the contributor of quality, of distinction, of straight 
thinking and of intellectual life to the city of its 
domicile. 

More Complete 

Census Information 

N THE past the Census Bureau has reported its 

statistics on wood distillation in such form that one 
could not distinguish between the yields from hard 
and from soft wood. Recently a vigorous objection to 
this was voiced by one member of the industry and the 
matter was brought to the attention of the bureau by 
the editors of Chem. & Met. It proved to be a very 
simple matter to make an arrangement whereby these 
statistics can be divided to show the two branches of 
the industry separately. 

There are doubtless other interests having similar 
difficulty with official reports. It is not always easy to 
use published data, valuable as they are. On the other 
hand, it is not always easy for the government statis¬ 
tician to understand the needs of industry. At all 
events, it is highly desirable for the industry and the 
investigators of such bureaus to understand each other 
most fully. 

In discussing this particular detail with the Census 
it was found, as might well be expected, that the oflS- 
cials are very anxious to give the maximum possible 
service to the industries. The bureau obtains inade¬ 
quate appropriations for some of its work, especially in 
the Census of Manufactures. But despite this condi¬ 
tion, which is chronic with most government offices, the 
bureau reflects admirably the desire of Secretary 
Hoover to make his department a real servant of busi¬ 
ness. Chem. & Met. has frequent occasion to confer 
with government officers and we find them almost in¬ 
variably entirely reasonable and approachable. They 
cannot accomplish the impossible, although they are 
often in a position to do far more for an industry than 
ig bq^g; Arne if t^ only know what is wanted. 
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Readers'Views and Comments 


Magnesia as a 

Polishing Agent 


To the Editor of Chemical & Melalluryical Engineering 

Sir:—I should like to correct the misleading impres¬ 
sion that one is likely to get from reading your article 
on “Magnesia as a Polishing Agent,” jiage 441, March 7, 
1923, which states that Dr. Rosenhain originated its use. 

In my article on “Polishing Aluminum and Its Alloys 
for Metallographic Study,” I gave credit to Hanson and 
Archbutt for introducing its use for poli.shing aluminum, 
because they made the first pieiition of it that I found 
in the literature. However, anyone reading the refer¬ 
ence that I gave (Inst, of Metals, vol. 21, No. 1, 1919) 
would find in the discussion that Dr. Rosenhain stated 
that he had used the powder about 15 years previous, 
and would thus readily concede the distinction to him. 


FIcM, 

Jhiyt(M), Ohio. 


E, H. Dix, Jr. 


The Nature 

Of Solid Solutions 

To the Editor of Chemical & Metallurgical Engineering 
Sir:—I n the article entitled “The Nature of Solid 
Solutions” which appeared in the Jan. 3 number of 
Chem. & Mel., a discussion of the crystal structure of 
the gold-copper solid solutions was introduced. Due to 
an error in computing atomic per cent from composi¬ 
tion by weight, the inference was drawn that the alloys 
were more dense than their weighted atomic volumes 
would indicate. It was suggested that some extra at¬ 
traction existed between unlike atoms which caused the 



FKJ. 1 SI7,K OF FUNDAMENTAL CUBE IN THE COl’PBB- 
CiOLD SOLID SOLUTION SERIES 

dimensions of the unit cube of the atomic structure to 
be less than the atomic proportion would demand if no 
inordinate compression took place. 

Recalculation of the atomic composition for the sev¬ 
eral lattice measurements produces the straight line 
function in the plot shown herewith which replaces 
Fig. 4 of the article. Copper-gold alloys therefore are 
like the copper-nickel, gold-silver, tungsten-molybdenum 
and other continuous solid solution series, and do not 
exhibit the overcompression of the solid solutions of 
pairs of metals which show limited solubility with for¬ 
mation of intermetallic compounds such as copper-zinc, 
copper-tin, copper-aluminum, silver-zinc and silver- 
cadmium. 

It appears that the properties of the atoms which 
enable them to form intermetallic compounds also cause 
this attractive force when they are organized in the 


space-lattice of the solvent metal as well as in the com¬ 
pound lattice. And those pairs whose members are 
chemically similar and without what is sometimes called 
“chemical affinity” form the continuous solid .solutions 
with no unexpected lattice shrinkage. 

Cleveland, Ohm, EDGAR C. BAIN. 


Iiitelligeuce Tests 

For Intelligence Testers 

To the Editor of Chemical & Metallurgical Engineering 

Sir:—Y ou have recently devoted a little apace to the 
consideration of educational matters, particularly the 
education of engineers, a subject naturally leading to 
the question, “What is an engineer?” You have also 
attacked that problem, at lea.st to the extent of deposing 
and saying that to the best of your knowledge and be¬ 
lief the man who drives the boss to his work in the 
morning is not an engineer. 

Perhaps, therefore, you will permit the observation 
that a neat definition of “engineer” and the widespread 
misuse of the word will neither be found nor prevented 
(respectively) until the officers of our technical schools, 
where “engineers are made,” as it is .said, make up their 
own minds on what is an engineer and what constitutes 
engineering. I have documentary evidence indicating 
this state of affairs, taken from the January number 
of the Bulletin of the Society for the Promotion of 
Engineering Education. Their committee No. 22, on 
intelligence tests, commenting on “the fact that the 
engineering profession is losing its identity,” writes as 
follows: 

“If a boy fails in machine design and in mathematics 
he may still become an engineer. It is only necessary 
for him to declare that he is a commercial engineer, 
a human engineer, that he can ‘engineer’ something 
that is non-technical. Suppose that a boy is consider¬ 
ing engineering as his life work and that he has never 
had any interest in mathematics, physics, mechanics, 
machines, electrical devices, and tools. Should we 
advise him to stay out of engineering? That is a very 
real question. The boy might succeed in engineering 
anyway by choosing a course in administrative engi¬ 
neering. He does not need to worry about machine 
design and mathematics, because he is going to train 
himself to be a leader, the chief who merely dictates 
to the ordinary engineer what is to be done. ["The italics 
are mine.] He wants to be the kind of engineer who is 
a leader in industry, not the ordinary kind of engineer 
who invents and designs and who solves problems that 
are scientifically intricate. He also has the option of 
becoming a sales engineer, with emphasis on sales. What 
can the vocational counselor do with such wonderful 
possibilities?” 

What, indeed? I am dumb in the face of these over¬ 
powering thoughts! 

Suppose a boy—your boy—on reaching college age 
was color blind, was a crack rifle shot, would go to 
sleep at a concert, was nauseated by interpretive danc¬ 
ing, could ski like a Norwegian, abominated Ben Heelit 
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and spent his spare time making puppets and breeding 
puppies. Should we advise him to stay out of art? 
That is a very real question, Mr. Editor! 

If you were to ask my opinion, I should say that he 
certainly should by all means be an artist! One of 
that kind who spend from 10:30 to 1 o’clock in the 
Seventy-fifth National Bank behind the desk labeled 
■‘Chairman of the Board.” A sort of sales artist, if 
1 may coin the word, with emphasis on the sales. Let 
him be a leader, the chief who merely dictates to the 
ordinary artist what is to be done. Let him be the 
leader, not the ordinary kind of artist who communes 
secretly with the wise and beautiful and good, absorbs 
them into his soul and pours forth a vision of loveliness 
unthinkable, spreading its effulgence on this sordid 
world throughout the ages, and enrapturing all be¬ 
holders with its majesty and godliness! 

What can the vocational counselor do with such 
wonderful possibilities? My suggestion, Mr. Editor, 
IS that they try to invent some intelligence teats for 
intelligence testers! Martin Seyt. 


The Purposes 

Of a Standard 

To Ike Editor of Chemical & Metallurgical Engineering 

Sir:—Apropos of your editorial “The Purposes of a 
Standard” it occurs to me that as far as heavy chemicals 
are concerned the following points are worthy of con- 
i-i deration: 

(1) Fixed standards will enable the buyer and seller 
!o know they are talking about the same thing. 

(2) Such standards should be an evolution inasmuch 
as they should arise from existing practices. 

(3) In so far as the standards themselves are con¬ 
cerned they should not do more than record a specifica¬ 
tion. The improvement of specifications should arise 
from normal business. Enthusiastic people often write 
ideal .specifications which unduly raise the prices of 
commodities. We have an example of this in the high 
l andlepower standard of gas in the city of New York. 

(4) Many individual specifications at the present time 
are somewhat, but not very far, different from a number 
of others. These differences might be brought together 
and such a movement would result in simplicity. 


New York City. 


Wallace P. Cohoe. 


Brittle Steel Evaporating Pans 

Ur. T. Swinden read a paper before the Birmingham 
Metallurgical Society recently on "The Embrittling 
Action of Sodium Salt Solution on Mild Steel.” As 
reported in Engineering, he stated that this type of 
failure was quite distinct from ordinary rupture aris¬ 
ing from stressing beyond the normal static strength, 
or the fatigue type of fracture due to repeated or alter¬ 
nating stresses causing slip within the crystals. The 
embrittling action of certain salt solutions on mild 
steel was similar to the action of mercury and ammoni¬ 
um salts on stressed brass causing what was now gen¬ 
erally known under the term “season cracking.” The 
particular problem under discussion was the failure 
of mild steel plates forming the base of large evap¬ 
orating pans operating upon mixtures of sodium and 
potassium nitrates. Whereas these pans lasted for 
many years ■without any abnormal failure when evap¬ 
orating brine, trouble was immediately experienced 
when the nftrote solutlpii was substituted for brine, 


and the failures were a matter of vital impOrtahM 
during the war period. Experiments showed tli& % 
steel plate laid loosely on the bottom of the pan was not 
deteriorated, while similar plates riveted in the pan 
in the ordinary way cracked. It was obvious, there¬ 
fore, that stress was a necessary factor. However, 
since the action of nitrates was so distinctly different 
from that of chlorides, it was sugge.sted that selective 
chemical action was the fundamental factor in produc¬ 
ing “season cracking” in mild steel. The analogous 
ease of the action of sodium nitrate was already well 
known. The speaker suggested that the embrittling 
action was due to an absorption in a state of solid solu¬ 
tion of nitrogen or oxides of nitrogen from the nitrate 
solution by the material forming the intercryatalline 
boundaries. 


Tin Ore Deposits 

Tin is a difficult metal to*mine and the known supplies 
in the world arc limited. According to a report, made to 
the Board of Trade, the output from the large alluvial 
fields of the Federated Malay States, which amounts to 
30 per cent of the world production, has already begun 
to decline. In the Dutch East Indies and in Nigeria, 
■supplying respectively 15 and 4 per cent of the total 
output, no expansion of the alluvial deposits is con¬ 
sidered probable. Siam and China produce about 8 per 
cent respectively of the world output, but no large in¬ 
crease is looked for in either country. 

Bolivia is the only tin-producing area besides Britain 
where a large output is obtained from lode mining and 
increased output there is dependent upon the price 
obtained for the product. Bolivia produces approxi¬ 
mately 20 per cent of the total output of tin. Britain’s 
contribution of metallic tin to the world’s supply is 
under 5 per cent and is smelted from ore found in Corn¬ 
wall and the adjoining part of Devonshire. Most of 
the mines, however, are faced with a decreasing yield 
from the ore mined and the position can be retrieved 
only by the discovery of new bodies of ore, which is 
possible but likely to be expensive. 


El Dorado Oil Field in Arkansas 

In a report recently issued by the United States Geo¬ 
logical Survey, the results are given of an examination 
of drill cuttings from one of the wells in the El Dorado 
oil field. The examination enabled the geologists en¬ 
gaged in the work to subdivide the formations above 
the producing sand into ten zones, which can be dis¬ 
tinguished by carefully watching the drill cuttings as 
the drilling progresses, so that the approximats posi¬ 
tion of the tottom of the hole with respect to the oil 
sand can at all times be known. 

The lines of separation between certain of the zones 
are sharply marked. When the drill passes from the 
bottom of the Wilcox into the top of the Midway for¬ 
mation it goes from very sandy beds into beds that 
are only slightly sandy. The point of contact between 
the Midway and the Arkadelphia formation is also 
sharp and is easily detected, for at this point the drill 
passes from beds containing much sand and some lime¬ 
stone into beds that consist dominantly of shale or 
gumbo. The contact between the Wilcox and the Mid¬ 
way must be carefully noted, for oil or gas may bo 
encountered anywhere below it, and a constant lookout 
for shovrings should be maintained after the Midway 
• hae beeO'.reae1wdl.;; 



678 


CHEMICAL AND METAIXUHCICAL ENOINEBONG 


Vd. 28 , No. 18 



Casehardening Plant 
Timken Roller Bearing Co. 


Timken Hardens Over Two Million Roller-Hearing Parts Daily 
—Special I'urnaces and Quenching Machines—Slow, Mild 
Carburizer Used Exclusively—All Pyrometers of Platinum 
Wire—100 Per ('ent Hardness Inspection on Cups and Cones 


BY Ji. W. BHN 

M'Tinikfti Holler liearing Co., Canton, Ohio 


I N THESE days when everyiaidy owns an automobile 
of some breed or color—dr cherishes a fond hope to 
buy one as soon as he can obtain the necessary credit 
it is jjerhaps unnecessary to say very much about the 
way a roller bearing works. Bearings of this kind are 
found in every part of a modern automobile, front and 
rear wheels, differential, transmi.ssion, pinions, steering 
pivots, etc. It is not the intention here to enter into a 
discussion of the relative merit of the different types of 
roller bearings, or compare them to ball bearings, but 
in order to describe the metallurgical problems encoun¬ 
tered in the manufacture of 
bearings it might be well to 
give a short description of 
the bearings. A typical 
Timken bearing is con¬ 
structed as shown in Fig. 1. 

It consists essentially of an 
inner race nr “cone” A, 
which slips tightly over Ihe 
shaft, also an outer raceway, 
or "cup” B, that fits tightly 
into the wheel or bearing 
box. Placed between these 
two are a group of tapered 
rollers, CC, varying in num¬ 
ber with the size of the 
bearing, properly spaced in 
a loose-fitting cage, V. By 
designing the cups, cone 
and rollers so that the 
apexes for the different 
surfaces coincide and fall on the center of the shaft, 
a true rolling contact is obtained without any sliding 
motion between the different members of the bearing. 
Ordinary tapered bearings will, therefore, carry a load 
on a line contact and will be able to take up a consid¬ 
erable thrust-load in addition to the normal load. By 
varying the angles the capacity for taking thrust-load 
and normal load can be regulated at will and suited for 
different applications. 

Disregarding the cage, which will not be considered 
in this outline, all the cups, cones and rolls are made of 
casehardened low-cft®bon chromium steel of the follow¬ 
ing analyst* 
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The superiority of the .steel is not wholly due to the 
analysis of the steel used, but is also due to the electric 
furnace process employed for its making. The Timken 
plant includes a complete steel mill for making all tubes, 
bars and rods necessary for the production of the bear¬ 
ings, Steel is made in four 6-ton Hcroult furnaces, and 
the fact that day in and day out the same steel is 
manufactured permits the workmen to become thor¬ 
oughly proficient and to have a thorough knowledge of 
the requirements that must be met. 

Laboratory tests, coupled with experience with more 
than 70,000,000 Timken 
bearings in service on all 
types of automotive appa¬ 
ratus and in mechanical and 
industrial machinery, prove 
that a bearing made from 
open-hearth steel will not 
give the performance and 
■satisfaction of one made 
from a steel produced by 
the electric furnace. To 
prevent misunderstanding 
it mu.st be mentioned that 
no claim is made that all 
open-hearth steel is bad. 
From time to time when 
making open - hearth steel, 
some heats will be as good 
as electric furnace steel, 
but for consistently good 
quality no steel can beat 
r ropcrly made and thoroughly deoxidized electric fur¬ 
nace steel. 

Steel is made in the Canton plant from specially 
selected and analyzed scrap—50 per cent heavy scrap 
and 50 per cent turnings. After melting down, a test 
for carbon is made, and if too high some mill scale is 
added. The first, or dephosphorizing slag, is then 
rabbled off, the bath recarburized if necessary by coke, 
and the finishing carbide slag made up. Final adjust¬ 
ments of carbon and manganese are made by adding 
pig iron after the laboratory analysis has been received. 
Silicon additions are then made as indicated by forge 
tests, the furnace is tilted and the steel cast in molds 
about 5 ft. long and 16J in. square, set big end up and 
having a hot top. Special care is taken to insure a good 
surface on the ingot>-the mold is washed with a 
solution of molasses and aluminum powder, the ingot 
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alongside the soaking pits, kept upright, and stripped 
only when ready to charge. 

Ingots are forged into 8-in. blooms in a 626-ton press, 
cropped, cut in two and cooled. After chipping surface 
defects they are heated and rolled into useful sizes in 
a three-high 22-in. bar mill having tables which not 
only tilt but act as transfer tables as well. Bar.s from 
this pliint are stock for automatic machine tools and 
forging machines. Some of the round bars are reheated 
and pierced in a Mannesman mill, and drawn to size 
for the caps and cones. 

It will be noted that rolls contain a higher chromium 
content than the cups and cones. It will also be shown 
that the rolls are double treated after carburizing, as 
lompared with a single quench for the cups and cones. 
This difference in practice is due to the fact that the 
rolls in a roller bearing, as well as balls in a ball bear¬ 
ing, must be the strongest part in the bearing. The 
experience with bearings on the road for more than 20 
years, and with tests that have been conducted over a 
jieriod of 10 years, show that if a bearing is overloaded, 
failure in service or in te.st will always be by failure 


Every 6-ton heat from our electric furnaces is checked 
for chemical analysis. In addition, tests are made on 
the suitability of the steel for casehardening purposesr 
This method has been developed at the Timken plant 
and has been the subject of several recent publications.' 
By means of tests of this kind it is possible unerringly 
to pick out a heat of steel which, while fulfilling all 
physical and chemical .specifications, will possess a 
tendency to form “soft spots’’ in hardening. The tests 
are based on microscopical examination of carburized 
specimens and a special laboratory outfit working as 
part of the regular inspection is supplied for this work. 
Its success has been complete and similar tests are now 
used at a great many other factories doing consider¬ 
able carburizing. 

The different operations for conversion of the ingot 
in the steel mill into the proper sizes of forgings, 
tubes, bars and rods will not be described further. It is 
sufficient to state that the finished pieces, after proper 
inspection for size and physical defects (such as seams 
or laps'), are moved to storage lacks and from these 
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for rolls with more or less indifferent results, experi¬ 
ments were conducted by the Timken Roller Bearing 
Co. extending over 3 years and including thousands of 
bearings, both in the laboratory and on the road, in 
order to determine definitely the best steel for this part. 
A large number of steels were tested—chromium-nickel 
steels and nickel steels of varying percentages of 
chromium and nickel, tungsten, molybdenum and 
vanadium steels. Results clearly indicated that the 
high-chromium steel (1.0 to 1.2 per cent), such as used 
today in our bearings, was to be preferred to the 
chromium-nickel steels sometimes suggested for roller 
bearings. It also confirmed the standard practice in 
making ball bearings. High-chromium rolls showed the 
best resistance to wear, fatigue and shock of all the 
steels that were tried. 

Test for Qualth 

It is outside the scope of this article to discuss the 
metallurgical details underlying the production of 
steel, interesting though such an account would be. 


delivered to the bearing factory according to requirer 
ments. By having the steel mill close at hand and 
subject to orders from the bearing factory, intimate 
contact and co-operation is maintained—a factor of 
extreme importance, as it facilitates not only a close 
control of the raw material for the bearings, but also 
makes it possible to produce on short notice any tube 
or bar required for special rush orders. 

After the various machining operations in the bearing 
factory, the “green” cups, cones and rolls are Inspected 
for size, taper and finish, and flow in a steady stream to 
the carburizing department. The work arrives in ;nDp- 
erly tagged baskets and pans, and are trucked directly 
to the packing floor (Fig. 2). 

Parts are packed in Nichrome containers with E. F. 


■■■Kffeot of Quality of Stei-l on Cuae-c.'urburlzlng Raralts," Jw 
H. W. MoQunld and B. W. Khn. Trotw. A.M.B., vol, 67, p. HI 
(1922), abatraoted In Chem. d Met, vol. 28, p. 966; “tofluenc# (rf 


meatma; ‘TrreKuleirlueB In caaa-tiaraenea 
prmii^ly lda4e by E. W. Bhn, Amer 

Treating* isal, p. 1177 (^pteinlJer issue). 


W. Bhn, American Society tor i 
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Houghton & Co.’b hydrocarbonated bone black, a com¬ 
pound composed of charred animal bones, charged with 
a hydrocarbon oil. Every carload of meal is checked 
before being released for production by .special tests 
under operating conditions and the results must con¬ 
form to rigid specifications. Tbi.s compound is a car- 
burizer of the slow type, nearly free from energizing 
chemicals and with a rather .small grain size as com¬ 
pared to most other carburizing compounds. When dry 
or mixed one part new to three parts old, it flows very 
freely, which facilitates the packing and dumping of 
the pots to a considerable extent. The compound is 
rather heavy ns compared with most other compounds, 
weighing 40 to 46 lb. per cubic foot, and has a com¬ 
paratively slow heat penetration, but ha.s, on the other 
hand, several advantages that offset these undesirable 
features. Shrinkage, even after 50 to 00 hours .at heat, 
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is negligible and the compound retains its carburizing 
power practically indefinitely. On account of the slow 
penetration of carbon into the steid the danger of 
obtaining hyper-eutectoid cases is eliminated, a matter 
of extreme importance in the manufacture of roller- 
Irearing parts, where an excessive amount of carbon in 
the surface would result in its chipping or flaking away 
and failure of the bearings would quickly result. 

Most carburizers are of the rapid type, highly 
energized and having charcoal or coke as the base. Such 
compounds have a high shrinkage and lose their car¬ 
burizing power after 10 to 16 hours at heat, when the 
energizing chemicals are exhausted. A compound of 
this type will give a heavy case in a comparatively 
short time, which of course is desirable from a dollars 
and cents standpoint, but on account of the almost in¬ 
evitable variation in furnace temperature during the 
heating period, there will also be a very distinct 
tendency toward unevenness in carbon content and 
depth of case between the work in different parts of a 
single pot and the work contained in different pots. 
This may be all right for certain classes of work, but is 
distinctly not satisfactory when making roller-bearing 
parts where absolute control and evenness in the case 
is essential. With the slow carburizer and long time 
at heat, which features Timken practice, it wiil make 
no discernible difference if one pot .should reach car¬ 
burizing temperature siightiy ahead of other pots in the 
furnace. The firing is, moreover, so regulated that 
there is a minimum danger in this respect. 

The work is packed with bone meai into pots made 
of NiChrome, which aiioy has been found to give very 
sldjefactory service. This packing is done by hand by 
operators sitting in front of the pots with a pan of 
,4Mrk on one side and a can of meal on the other. After 
spreading about 1 in. of meal in the bottom, a row of 
' rings is laid in; this is hare^covered with meal and 
smoothed down and patted in Bice with a little tamper 


such as is shown in Fig. 3. The usual practice is to 
pack the cones inside the cups of the same bearing and 
reasonable care is taken that the different parts do not 
touch one another. Two inches of carburizer is always 
provided at the top of the pot. Rollers are simply 
scooped into the pots in layers, and contrary to the 
usual experience in carburizing—that soft spots will be 
obtained in hardening if the parts touch one another— 
it has been found that no trouble is experienced in 
this respect. The reason for this doubtless is that with 
the long time at heat required by the Timken practice, 
the carbon has an opportunity to equalize by diffusion, 
which is not pos.sible when, as in most places, a total 
time of only 4 to 10 hours is allowed in the furnaces. 

Alloy Pots 

Various shapes and types of pots have been used, 
but best results are obtained with round pots, such as 
shown in Fig. 4. The pots are considerably larger than 
the pots used in moat other plants, and on account of 
the size and the .slowness of heat penetration with bone 
meal, the pots are made with a 4-in. chimney in the 
middle. To facilitate the handling and to allow for heat 
penetration also from the bottom, the pots are made 
with stout legs 2i in. high, and lately legs have been 
placed also toward the middle of the pots i.o prevent 
the bottom sagging. Covers are made with flanges fit¬ 
ting around the chimney and against the wall of the 
pot. After the pot is filled the cover is rammed down 
and the fit is close enough to eliminate the use of luting 
clay. This is one great advantage over steal pots, as 
when clay is used it is difficult to prevent dirt, from 
getting mixed into the meal and afterward cause soft 
spots in the hardening operation. Eliminating the clay 
sealing also facilitates handling the pots and taking out 
the control samples. It can be mentioned that on the 

scale on which car- 
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burizing is carried 
out in the Timken 
plant a saving of two 
to three men’s labor 
is obtained simply 
by eliminating this 
luting operation. 
Covers are made with 
flanges on both sides 
and are used indis¬ 
criminately with one 
or the other side up 
—this in order to 
avoid sagging and 
cracking around the 
flanges. We have 
tried other types of 
pots, of square or 
rectangular shape, 
l)ut the sides of these containers warped and cracked 
badly, and with the exception of a few old pots, the 
use of this type has been discontinued. Steel pots 
have also been employed to some extent, but are no 
longer used. Besides having a short life they scale 
and warp badly, are very heavy, and heat penetrates 
slowly through the scaled surfaces. In spite of the 
lower price per pound, steel pots are in the long run 
more expensive per heat-hour, and requite much more 
work for handling and sealing. Pots of other heat- 
resisting alloys than Nichrome have been tried, some 
with fairly good results, and some witii results not 
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so good. As far as resistance to heat is concerned, 
.several have been .satisfactory, the trouble usually 
being that the legs break off due to a brittle metal and 
the rather rough handling to which the pots are exposed. 

All Nichrome pots are guaranteed for a certain 
minimum time in service, and in order to keep track of 
the different pots large identification numbers are cast 
on the outside of each pot. The furnace hours for 
each pot are recorded on special sheets, and the time is 
computed for each pot four times annually. With about 
1,500 pots in service, this is quite a job, but it is 
necessary and in fact pays for itself. The majority 
of the pots give much more than the guaranteed life, 
some still being in good condition after more than 
10,000 heat-hours, but others, especially those of square 
design, have not given such good account of themselves. 
Most of the failures have been due to weak legs, which, 
however, has now been entirely overcome by an increase 
in section. Occasionally a pot must be discarded because 
it cracked around the chimney or developed holes in 
the sides or in the bottom, these latter defects probably 
oeing caused by segregations. However, the latter 
types of failures have been 
scarce. In this connection 
it might be mentioned that 
Timken practice presents 
exceptionally favorable con¬ 
ditions for alloy pots, what 
with alow heating, long heats 
and a compound containing 
no energizing chemicals. 

Rapid and repeated heating 
or cooling is naturally very 
damaging to pots of any 
kind, and it is well known 
that energized compounds 
containing cyanogen salts 
(and to a certain extent sodi¬ 
um carbonate) have a dete¬ 
riorating influence on nickel- 
chromium alloys. 

Cabburizino Fubnacbs 

The packed containers are 
heated in special furnaces 
to a temperature of 1,680 
to 1,700 deg. f. kept at 


this temperature for vai'iou.s lengths of time, depending 
on the depth of case required. Seventy furnaces, each 
with a floor space of 5x5 ft., are available, grouped in 
three blocks and built side by side and back to back, 
.strongly bound together with rods and buckstays (Fig, 
5). Such a construction obviously conserves the heat 
very well, since the individual furnaces radiate heat 
only through top, bottom and front. The door is a 
large iron casting hinged on one side and lined inside 
with a ceraent-Silocel mixture. It swings open quite 
easily, but can be held tightly shut by wedging against 
a cross-baf. When heat is on, all edges are carefully 
luted with clay. The furnaces are of the underfired 
type, with a hearth of flat tiles. These arc supported 
by firebrick walls running from front to back, forming 
a labyrinth through which the flame and hot gases must 
pass, backward and forward, until they find their way 
out up the slots formed by the side walla and the ver¬ 
tical tiling set at the side of the hearth. In the furnace 
chamber the moving gases strike the arched roof, are 
deflected back down upon the pots, work their way for¬ 
ward and pass through low openings near the door into 
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smttll exhaust chimneys built in both door jambs. With 
this method of heating and the construction of twenty 
to thirty furnaces in one block of brickwork, the tem¬ 
perature distribution in a furnace i.s extremely uniform, 
and it i.s very rare to note any matci ial difTerence in 
the (luality and depth of case in the difrerenl pots that 
constitute one furnace load. If sucti a difference is 
observed, it indicates that the furnace is burned out 
and should be rebricked. 

Heat i,s .supplied by one centrally located tnirner in 
front of each furnace. This principle of usiiiy' one 
sinKle burner for each fuemu-c in. In the way. a distinct 

feature in all furnaces used in the Timken plant and it 
is obvious that tiring is thus simplified to a large de¬ 
gree, Naturiil ga.s is used when thin is avaiJabJe —i.e.. 
duTing summer—and oil during the remainder of the 
year, (ias tiring allows slightly belter control and with 


the burners with dirt and coke. Burners are so made 
that they can be used for either gas or oil and con¬ 
nected up in such a way that a change from one fuel 
to another can be made on a minute’s notice. The 
con.sumption of oil per furnace when up to heat is about 
li gal. per hour and somewhat higher during the heating 
period. 

The loaded carburizing pots are charged into the fur¬ 
naces by means of special trucks, such as shown by the 
foreground of Fig, 6. It is usually possible to arrange 
the sclicdule so that one full furnace loud of nine pots, 
containing work that requires the .same depth of case, 
can he charged in the same furnace. If this is not pos¬ 
sible, the pots with work where a thinner case is desired 
are rharged in front and later withdrawn ahead of the 
rest of the pots. In moving the pots forked tongs .on 
the front of the truck are slipped under the bottom 
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prevailing prices is cheaper, but is harder on the fur¬ 
naces. A furnace on gas has to be rebuilt about twice 
as often as when using oil as fuel. In order to obtain 
proper results it is necessary that a high grade of light 
oil be employed, and every carload is therefore sub¬ 
mitted to laboratory tests for residual carbon, fluidity 
and to other routine tests before it is pumped into the 
storage tanks. Oil is supplied to the furnaces through 
a circulating oil system—i.e., the oil pumps are so 
dimensioned that they will supply an amount of oil 
many time.s in excess of the consumption and the exces-s 
oil is carried back to the storage tanks. Pressure is kept 
constant by pressure regulators on the feed and return 
lines, the former adjusted to 60 to 70 lb. immediately 
beyond the oil pumps, and the latter to give 36 to 40 lb. 
Immediately ahead of the discharge to the storage 
tanka. This system is much to be preferred to a dead¬ 
end system, as it facilitates an even adjustment of 
the oil pressure and has much less tendency to clog up 


of the pot, between the short legs, and the leverage 
provided by a long handle is great enough so that the 
operator can balance the 300 to 400 lb. weight of the 
loaded pots and move them around rapidly and with great 
ease. He can also reach into the far corner of the 
furnace without coming too close to the hot door. All 
the furnaces are built with their floors level with the 
aisles, which in turn are paved with cast-iron plates, 
and the charging or discharging of a furnace can, by 
means of these trucks, be done in from 5 to 10 minutes. 
When a charge has been drawn the hot furnaces are 
reloaded and sealed as quickly as possible. Some of the 
floor plates in front of the furnace are removed, opening 
the pipe trench and exposing the burner and its port 
hole. Control valves for fuel and air are located at 
handy places in front of the door jambs. Firing at the 
start is relatively brisk, so that the cold pots may not 
draw heat from the surrounding brickwork too rapidly 
and disturb the temperature in adjoining ovens. It ia 
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desired that all charges be brought to heat in 10 hours, 
a time sufficient to insure that no great difference in 
temperature exists between the different pots and from 
center to outside of the individual pots. As previously 
noted, further assurance regarding the uniformity of 
the case is obtained by the use of a slow carburizer. 
and even if the work in one pot should be at effective 
carburizing temperature 30 minutes longer than the 
work in another pot, the variation in case cannot be 
measured. 

It might be thought that fuel economy would demand 

quicker heats, but the construction of the furnaces is 

such that only 3 gal. of oil, coating about 6 cents a 
gallon, is required per hour for one furnace, and the 
extra co.st for several hours’ heat is compensated by the 
saving in la\)or from packing and handling the work in 
large pot.s and the greater regularity of the results 
obtained. It is quite true that more equipment and fur¬ 
naces are necessary, but careful calculations in regard 
to the saving of labor cost show that the actual cost 
of carburizing by the Timken practice is not higher 
than though a faster carburizing process were used. 
Even if the cost should be higher, it would be many 
times repaid by the high and uniform quality of the 
casehardened work, which is absolutely essential for 
the i>arts in a bearing. Moreover, a few rejections at 
this stage in the operation would amount to more than 
the cost of the entire carburizing operation. It is not 
the intention to criticise in any way the practice for 
carburizing used at other plants, as it is realized that 
for many purposes faster methods and compounds can 
be used, but for the very accurate work necessary in 
making roller bearing parts, only a method such as out¬ 
lined above will give satisfactory result.s. 

Platinum Couples Used 

Temperature in each furnace is measured by platinum 
thermocouples used in conjunction with indicating and 
recording potentiometers. The thermocouple is pro¬ 
tected by a .short quartz tube, extending through the 
arch at about the middle, and projecting down 3 in. 
into the furnace. The other (cold) end is surrounded 
by water jackets and with open discharge overflowing 
in front of the furnaces so that it can be instantly 
seen whether all cooling jackets are working properly. 
Thermocouples are welded to extensions of copper wire 
that are connected in the usual way by a double-wire 
system to mercury selective switches in the furnace- 
man’s office and extend to the main pyrometer room. 
(Some years ago the usual system with a common 
return line to all thermocouples was used, but ,t did not 
prove satisfactory.) In the furnaceman’s office indi¬ 
vidual readings by a potentiometer indicator are made 
and recorded for each furnace at 30-minute intervals. 
This record guides the fireman, and he constantly refers 
to it and adjusts each burner valve accordingly. The 
main pyrometer room holds the recorders (one battery 
is shown in Fig. 7) so that heating curves can be 
obtained on every heat, if a furnace load for one reason 
or another should not give the desired results. 

It has been said that this installation of platinum 
couples with water-cooled cold ends is unnecessarily 
expensive, but careful calculations have shown that in 
the long run, in spite of the high cost of installation, 
this system does not cost more than the usual installa¬ 
tion of base-metal couples. Our pyrometers last 
indefinitely; one man has no trouble in taking care of 

iEn iiTikAlrIna ilrnn f/ir accnrscv nnCft a 


month. The cost of maintenance is therefore very low 
as compared with other systems. Moreover, in this line 
of work, there is only one thing that counts—accuracy— 
and a few spoiled heats due to defective couples would 
pay for a very large part of the installation. 

After reaching temperature, the furnace is held 
within 10 deg. B'. plus or minus for a length of time, 
varying from 4 to 50 hours, depending upon the re¬ 
quired depth of case. The shorter time will produce 
a case nb to it" in. deep, while the latter will give A to 
lA in. penetration. The depth of case that can be ex¬ 
pected after variou.s lengths of time at heat has been 

carefully determined by experiment.s. In addition test 

specimens are packed In each pot, strung on a loop of 
wire, one end of which is hooked over the edge of the 
pot. When the time is judged right, the furnace is 
opened long enough to withdraw one pot, the samples 
are quickly extracted without disturbing the contents 
materially, water quenched and broken with a sledge. 
Visual examination after dipping in 10 per cent nitric 
acid indicates to the inspectors whether the desired 
depth of case has been obtained. If not, the pot is 
replaced, the furnace sealed and firing recommenced. 
After an appropriate time, a second pot is withdrawn 
and test specimens again quenched, broken and 
examined. 

When a furnace load is approved liy the inspectors, 
the pots are removed from the furnace and trucked 
to a cooling alley, where they stand in open air, requir¬ 
ing about 6 hours to reach 150 deg. F. From each pot 
is taken a sample of the work, which is reheated to 
1,420 to 1,440 deg. F. in a small furnace, quenched In 
water and broken. After etching the fracture in 10 
per cent nitric acid the depth of case may easily be 
estimated by the dark ring produced. Each individual 
pot is thus tested and the release is indicated by inser¬ 
tion of rods with attached tags of various colors, show¬ 
ing the nature of the work in the pot and giving instruc¬ 
tions for further handling. 

When the pots are thus released they are trucked over 
to a metal screen. No. 4 mesh, set flush with the floor, 
and dumped upside down. The meal sifts through the 
screen like dry sand, drops into a hopper, and leaves 
behind the various carburized parts on the screen, 
They can then be shoveled into pans and barrels for 
transfer to the hardening room. Meal is taken from 
the underground hopper by a screw conveyor and belt 
elevator to a closed storage bin. All these housings 
are connected to a suction exhaust and cyclone collector 
system, which is quite effective in keeping any dust 
from flying in the air. From the storage bin it Is 
passed through a pug mill, fed automatically with three 
parts old and one part new meal. This drops into large 
containers, and these cans of carburizer are returned to 
the packing floor. 

Hardening the Carburized Work 

Hardening practice for cups and cones is different 
from that for rollers, and will therefore be dealt with 
separately. 

Cups and cones are heated in specially designed 
rotary hearth furnaces, the general arrangement of 
which is shown in Fig. 8. It is 7 ft. in diameter, built 
like a turret with stationary side walls and roof, bound 
together with sheet steel. The moving hearth is 
annular and is covered with close-fitting segments of 
Thermattoy, a heat-reaistlng metal, resting on firebrick, 
which in tnm is suoDorted bv a steel rinsr. 
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This flat ring rest* on rollera, and haa an annular 
rack attached to its lower surface, meshing with a 
bevel pinion, motor driven through a reducing gear and 
double speed changer. The .speed of rotation can, 
through this arrangement and a system of double cones, 
be easily changed through a wide range, and the time 
for one revolution is so regulated that the parts will 
reach proper hardening temperature immediately ahead 
of the discharge door. For small work this time is 20 
to 30 minutes and is increased to rnon than 1 hour for 
cups and cones of very large sections. The furnaces 
are heated by a single burner, centrally located, or 
top of the furnace. 

The axis of the furnace—its “core,” so to speak- 
forms a .short combustion chambei' from which the com¬ 
bustion gases, through slots, pass out radially into a 
second combustion chamber 
formed by the roof of th(‘ 
furnace and a false arch set • 
about in. lower. This 
lower arch has a series of 
fifteen long slots 3 in. wide 
eciually spaced around the 
false arch except above the 
doors. The hot gases travel 
through the working cham¬ 
bers as indicated by arrows 
in Fig. 8, and escape through 
the front doors of the fur¬ 
nace. Of the.se there are 
two, the one to the left for 
charging and the other for 
removing heated ring.s after 
they have traveled around 
the furnace. Ry lilting the 
burner slightly it is possible 
to divert most of the hot 
gases to the side where the 
cold work enters the furnace, 
and this tends to equalize 
the temperature above the 
hearth. 

A pyrometer is inserted 
through the roof immediately 
ahead of the discharge door. 

Oouples are made of plat¬ 
inum, as in the carbuidzing 
department, and are pro¬ 
tected by short quartz tube.s. The cold end tempera¬ 
ture is kept constant by a cold water jacket on top 
of each furnace. Couples are connected through copper 
wires leading to a selective mercury .switch with an 
indicating potentiometer and in addition to this the 
temperature of the furnace is checked on recording in¬ 
struments in the departmental odice. One fireman looks 
after the temperature control for twenty-one of these 
furnaces, and he is solely responsible for the heat. 
Fuel and air valve.s are located at the hack of the 
furnaces where they can be easily reached from a handy 
walkway. Oil consumption per furnace is between 2 
and 3 gal. per hour. Hardening temperature is 1,420 to 
1,430 deg. F. for the small sizes of cups and cones, and 
up to 1,470 for parts of larger section. 

The latest development in regard to temperature con¬ 
trol is the installation of automatic temperature regu¬ 
lators which are able to keep the temperature within 
±6 deg. F. These controllers, which have been devel¬ 
oped at the Timken plant, are extremely simple and 


much cheaper than any of the various devices now on 
the market. The principle is to divide the original oil 
line to the burner into two feed lines, each with a 
needle valve. One of these valves is adjusted so that 
if the oil was flowing permanently through this line 
the furnace temperature would be considerably above 
that desired, and the other valve adjusted so as to give 
a temperature somewhat below that desired. Oil is 
caused to flow alternately through one or the other of 
these valves by means of a small tapered valve with 
two orifices, from which pipes lead to the two needle 
valves. This valve is mounted on a shaft and can be 
brought to revolve about 90 deg. by means of arms with 
attached pins acting through two solenoids. Holes in 
the tapered valve are so arranged that when one is 
open the other one is clo.sed, and vice versa. 


This apparatus works in conjunction with a Leeds & 
Northrop recording and controlling potentiometer and 
when the temperature becomes, say, 6 deg. higher than 
desired, a relay is closed, sending a current through one 
of the solenoids and causing an electromagnetic force 
to pull the pin in the core of the solenoid downward 
and through the arm attached to the shaft. The tapered 
oil valve is simultaneously caused to turn about 90 deg., 
thus shutting off the oil to the needle valve regulated 
for the higher temperature and opening the hole leading 
to the needle valve regulated to give the lower tem¬ 
perature. The action of the instrument when the 
temperature becomes too low is just the reverse. Thus 
the oil is caused to flow alternately through one or the 
other of the needle valves. The controller is so set that 
this change is effected as soon as the temperature on 
the thermocouple differs more than 6 deg. F. from that 
desired. 

If only one funutee is controlled from each recording 
instrament the nnial standard Leeds t Norftnp in- 
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atrument with signal lights can be used unaltered (or 
with a slight change in the circuit breakers to prevent 
arcing), with the wires to the red and blue lights re¬ 
connected to the two solenoids respectively. In order to 
reduce the cost of the instruments, however, it has been 
found desirable to connect more than one furnace to 
each recorder, and it is possible to run up to five fur¬ 
naces from each controlling instrument. This neces¬ 
sitates rather elaborate switches and a very close 
setting of the oil valves. It has therefore been finally 
decided to control two furnaces from each instrument, 
which has proved very satisfactory, and it is now 
planned to extend the use of these automatic controllers 
all through the heat-treating department. 

Quenching cups and cones is done in specially de¬ 
signed hardening machines, one placed in front of each 
furnace. Figs. 9 and 10 show these in outline and 
perspective. The main advantages of these machines 
are that they closely control the size of the hardened 
work. Quenching is also effected by means of a strong 
water spray instead of by mere immersion. A far more 
effective quench is therefore given than by the old 
methods and will give a more uniformly hard product. 
This is especially important for roller bearings, where 
soft spots would invariably mean failure in service. 

The machine is equipped with two plungers that 
are moved up and down by the action of levers con¬ 


nected to an air cylinder as clearly shown in the draw¬ 
ing. Special fixtures are used for the hardening eulw 
and cones in these machines. When a cUp approaches 
the discharge door of the furnace, the operator lifts it 
out with a small hook, places it against the locating .pins 
in the bowl, and turns the operating lever. This brings 
down the plunger, with the fixture attached to its lower 
end, into the cup at great speed. The spiral fluted fix¬ 
ture is larger than the hot cup and e.xpands it a tiny bit. 
The bowl is depressed into the water basin, and at the 
.same time water rushes up through the hole in the 
center of the bowl and out through the flutes in the 
fixture. Water from several jets also strikes the cups 
from the outside simultaneously and in this way the 
heatcsl metal is rapidly chilled from both the inside 
and outside in such a way that there is a minimum 
chance for formation of gas bubbles or dead volumes 
in the quenching bath, and the ring is also rigidly held 
to shape during cooling. - It has recently been found 
safer and more desirable to operate the water valves 
by a lever motion controlled from the upper toggles than 
by the valve pin arrangement shown in Fig. 9. 

As the one aide is operating in this manner, exactly 
the opposite sequence of events automatically takes 
place on the other side. The water jets close, the bowl 
and grill rise above the water surface, water is drained 
out of the bowl, the interior fixture rises clear of the 
hardened cup, which is hooked 



out and replaced by another 
hot one. 

Cones are quenched in the 
same machine, but different fix¬ 
tures are used. At times an¬ 
other lype of machine is used, 
where the cones are simply 
submerged into water with a 
.s,ilid plunger inserted into the 
heated cones. Most cones, how¬ 
ever, are hardened in the same 
machines as are the cups. The 
fixture u.sed is a cylindrical 
plunger drilled centrally and 
split into six fingers. The lower 
end of the central hole is ground 
to a taper which, on the down¬ 
ward stroke, hits a pin of 
slightly larger size but of the 
same taper. This forces the 
fingers out, and the fixture is 
expanded tightly against the 
cylindrical bore of the cones. 

These quenching machines 
are extremely speedy and one 
skillful operator, if he does not 
have to feed the furnaces, can 
harden BOO pieces per hour. In 
order to see that everything is 
working properly, inspectors 
check the product for size from 
the various machines three to 
four times an hour. In additim 
to this, all raceways are after¬ 
ward subjected to a 100 per cent 
file inspection for hardnees. 
Cones are tested by trying to 
, touch them with new files around 
jthe circumference. For cups, 
which most be hard on the In- 
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nidc*. u special method has heeii d(>vi.sed that in all its sim¬ 
plicity works very etlicicntly. By hreakinj! a file a sharp 
edKe is formed, which is i>oked anaiiist the inside of the 
cups in such a way that the cups roll slowly forward. If 
there arc any soft spots the sharp point of the file will 
dig into the metal; the cups refuse to roll and then 
slide forward. A few sclcroscopes are also used, but 
these are better adapted for checking the hardness of 
ground and finished work. Our experience is that a 
better hardness inspection is obtained by a file in the 


hand of a reasonably good man than by any other 
method. The main reason for this is that flefects in 
casehardened work are mostly in the form of soft 
spots. Testing with a scleroscope would require a large 
number of readings on each part to find one soft spot, 
while a file test will cover a large area of the surface 
at one time. 

Hardening Rollers 

There now remains to be told how the rollers are 
heat-treated. As noted before, the rollers are the parts 
in the bearings subjected to the most severe service 
and every effort is made to give them a correspondingly 
high .strength. They contain 1 per cent chromium, and 
the hardening temperature is thus raised to about 1,600 
deg. F. As a matter of fact, each roller is given a 
double quench, the first in oil from a temperature 
slightly above 1,600 deg. F. and the second in water 
from a temperature slightly below 1,500 deg. F. The 
intention of this double quench is to refine the case as 
much as possible and at the same time to obtain a fine¬ 
grained center. Experience has shown that better re¬ 
sults are obtained by this method than by the usually 
employed method of a double quench from 1,550 and 
1,450 deg. F. respectively. Our practice not only refines 
the outside layers of the ca.se, but the refinement is 
driven the full depth of case in the carburized rolls. 

Seventeen furnaces with rotary retorts shown in Fig. 
11 are provided for this work. The furnaces were 
originally bought from an outside concern, but have 
been completely re-designed. The rolls are heated 
while pa.ssing through a Nichrome retort about 2 ft. in 
diameter and about 7 ft. long. This retort turns on 
three pairs of power-driven steel rolls, one of them 
engaging a double-flanged track to prevent endwise 
creep. By a similar arrangement to that used on the 
hearth furnaces, the speed can be regulated to suit 
the size of the work, the time for passing through the 
furnace varying from 10 to 25 minutes. 

Work is moved forward by an inside spiral rib, about 
3 in. high. Feed is regulated by an adjustable scoop 
attached to the cold end of the retort and dipping into 
a hopper filled with the little rollers. When the rollers 
have passed the full length of the retort they fall out 
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through a slot in the wall and by means of a guiding 
chute into the quenching liquid. 

The retort is contained in a brick chamber with 
double arches. The combustion chamber consists of 
the space between these arches; two oil burners pro¬ 
ject into this chamber in opposite directions, one near 
the front and the other near the back of the furnace. 
Hot gases are conducted through slots in the lower arch 
into the main furnace chamber, where they play around 
the retort and escape at the various joints. The burn¬ 
ers are .so adjusted that the heat gradient rises as the 
work progresses through the furnace, until proper hard¬ 
ening temperature is reached a little ahead of the dis¬ 
charge end. 

As the rolls are discharged from the furnace, they 
are guided by a small chute, leading to the quenching 
bath immediately in front and below the furnace. 
Oil is used for the first quench and water for the sec¬ 
ond. The oil used is Houghton’s No. 2 quenching oil, 
pumped from a large supply tank holding about 80,OOP 
gal. Ah this tank is located at a considerable distance 
from the hardening room, radiation from the long pipe 
lines makes a special cooling plant superfluous. The 
oil for the first quench, as well as the water for the 
second, enters the cooling bath through .several jets, 
■set in various directions and so arranged that an effec¬ 
tive and reliable quench of the rolls is obtained. 

After having passed the quenching bath the rolls 
land on the inside of a partly submerged cylinder made 
of wire screen. Interior vanes are so arranged that 
as the cylinder slowly rotates the quenched rolls are 
el( rated out of the bath and discharged over the edge 
of the tank into draining boxes set alongside. 

Rolls are checked for hardness by file test and for 
fracture by splitting sample rolls at regular intervals 
in a small hydraulic press. In this way a very close 
control of the hardening of the rolls is maintained. 
After several cleaning operations done in rotary drums 
holding various substances, the rolls are ready for 
grinding and leave the hardening department. 

In conclusion it can be said that no effort or cost has 
been spared in the development of the Timken heat- 
treating departments. Practically all of the equipment 
has been specially designed and a large number of 
patents have been granted on the various machinery 
that is used. The Timken company thus owns patents 
covering the rotary hearth furnaces, the quenching 
machines, the special fixtures used for hardening cups 
and cones, the temperature controllers, the roll-harden¬ 
ing furnaces and the quenching apparatus for the n ils, 
to mention only .some of the more important. The high 
quality of the Timken bearings depends on these de¬ 
partments as much as on any other branch in the plant 
and they are equipped and conducted accordingly. 

Composition of Beet Sugar Press Cake 

The dry material of the filter press cake produced 
in the process of manufacturing beet sugar consists 
largely of calcium carbonate, according to the findings 
of the United States Department of Agriculture, and 
undoubtedly affords a satisfactory material for liming 
soils. It also contains comparatively small quantities of 
nitrogen, phosphoric acid, potash and organic material. 

The results of the analysi.s of a number of represen¬ 
tative samples of filter press cake arc set forth in De¬ 
partment Circular 257, “Composition of Filter Press 
(Lime) Cake,” by Sidney F. Sherwood, chemist in the 
Bureau of Plant Industry. 


Coatings That Prevent End Checks in Wood 

Wood dries more rapidly from the end grain than 
from the side grain, and is apt to check and split dur¬ 
ing seasoning unless end drying is retarded by some 
means. For this reason it is advisable to use a water- 
resistant end coating on wood during air seasoning or 
kiln drying, e.specially on woods w'hich are difficult to 
dry and on short kiln samples. 

Two Classes ok Coati.ngs 

The coatings ordinarily used can be divided into two 
classes. The first are liquid at ordinary temperatures 
and can be applied cold. 'I'he second are solid at ordi¬ 
nary temperatures and must be applied hot. Cold 
coatings have the advantage that they may be used 
as easily on logs and lumber as on kiln samples and 
dimension stock; hot coatings, becau.se of the method 
of application (.end dipping), are not easy to use on 
large stock. 

Either the cold or the hot coatings can be used 
effectively for drying tempi'ratures up to 140 deg. F. 
Temperatures much above thi.s cause bli.stering in the 
cold coatings, but make the hot coating.s plastic enough 
to form new surfaces as fast as the old ones break. 
For this reason the hot coatings are apt to be more 
effective than the cold coatings for temperatures from 
140 up to 170 deg. F., where they liquefy to such an 
extent that they run off. No coating has been found 
which is entirely satisfactory for temperatures above 
170 deg. F. Cold coatings are perhaps somewhat better 
than hot coatings for tcmiieratures above 170 deg. F. 
and for use on kiln samples when the temperatures 
are high enough to cause the loss of part of a hot 
coating. 

Rkfectivkness ok Cold Coating.s 

Cold coatings to be effective should have about the 
consistency of heavy sirup. The amount of filler re¬ 
quired ranges from two to four parts by weight to one 
of the vehicle. Cold coatings used at the Forest Prod¬ 
ucts Laboratory, Madison, Wis., have been found 
effective about in the following order, the mo.st effective 
being placed first: 

nldi-H nil ami iiir-nlitliftl liim- (nil cvniinratril tn cijii- 

>iiMiiTir5' Ilf t Imi HI nip hcfnii- riddiiifi l Iip Ihhm Vory rlicnp 

f ■liiimwni.il (nl iiDcl ImryfPH (Imap 

EiiiHCPil (111 and while lead (very heavyi Moderate roftf 

I.imn'i'd oil luul re'l load (very lionvy) Moderate mat 

IIikIi Knidc Hpar vurninli iind har.vtfh ,, . Kniiciiaive 

Ektectiveness of Hot Dips 

The hot dips were effective in the following order: 

2MdeK cnnl-lar iHlrli f'hcap 

2>4df*K C'liil-tHr nifch ChoHp 

iiiul luiiiphliu'k --((00 puriH of rnmn to 7 parte of luiiip- 

l.iiK-k) Moiferatr coat 

Some asphalts are highly moisture-resistant, but they 
are difficult to apply because of the high temperatures 
required to make them plastic. 

Paraffine has proved very satisfactory as an end 
coating for stock during air seasoning, but cannot be 
used in the kiln because of its low melting point. 
Excessive shrinkage of the wood and rough handling 
often cause the end coatings to chip or shear off, and 
a fresh application of the coating must be made. To 
reduce end-drying sufficiently there must be a thick 
coating over the entire end surface. When hot dips 
arc used, the wood should be dipped half an inch into 
the liquid. 

This work has been carried out by the Forest 
Products Laboratory at Madison, Wis. 
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Licensing Laws for Engineers 

A Survey of Licensing Conditions as Affecting 
Professional Engineers in \^arious States 

T HK Hitualion regarding Iicen.se laws for engineers 
iH one that deserves the serious attention of chem¬ 
ical engineers everywhere. Already the movement has 
resulted in the passage in twenty-live states of liiws 
which affect engineers in some way. In most of these 
states anyone engaged in work that is defined as “pro¬ 
fessional engineering” is required to obtain a license 
Th(‘ New York Slate definition of “professional en¬ 
gineering” IS the usual definition employed, and we 

(|U(»te: 

Srcl. .‘tli-a. {‘rofcHHKHKtl hjHjfiin > i ni;/ A |)(‘rs<m prac¬ 
tices professionul engineering within the incariing and in¬ 
tent of this article, except as hereinaftei stated, who holds 
himself out as able to do, or, who doi's. the work that an 
engineer does in the planning, disigning, eonslructing, in¬ 
specting and supervising of engineering work, or appliances 
involved in public or private projecls. oi in making investi- 
gntion.s for proposed engineering jiro.K'cis. 

The New York law contains the bdlowing exemptions, 
usual but not contained in all stale laws: 

Nothing heroin shall apply to a corporation, ))arLiier- 
ship or joint-stock assiK’iutnui, iirovideil tlie pi‘i\son or 
persons caiTying on the actual practice of engineering on 
behalf of such corporations, partncr.shi]>s or ioint-stock 
UBSOciations shall be licensi'd engiTU'crs. an<l nothing in this 
article shall be eonstrued to apply to llic prejiaration or 
execution of designs, drawings, plans or specifications for 
the construction or installntiori of machinery or ujiparatus 
constructed or installed by the corporal ion, purtnership or 
joint-stock association preparing surli designs, drawing.s, 
plans or specifications if the sup<‘rvision of the ])reparatiori 
of any such de.signs, drawings, plan.'' or .s])eeificntions, con¬ 
struction or installation shall be under the general direction 
of a licensed (‘ngineer. 

QtlALIKlCA'I’lONS K(iK IjCKNSK 

Thi' (lualifications for license are of particular intei’- 
est to prospective afiplicaiits. Again the New York 
Slate law gives the avi‘rag(' ipialifualions. and we ipiote 
an excerjil from this law which contains information 
on requirements and isvsuama- of certificates and seals 
which will serve to illustrate to the reader what the 
majority of such laws cover; 

Extract From Laws oi- Xrw Vohk Statk 

('hnptri 775 ax amcadci/ Jjurs <>t 1021 
Taking rjfrci Mag o, 10211 

Sect. 29-r Applicatiov'^ for and of (Vrfi/icafcs. 

The Regents, on application therefor, on prescribeii forms 
and the payment of a fee of $25, except in cases where 
the applicant applies for license to practici' professional 
engineering and land surveying, when the fee shall be 
$35; and except us hereinafter provided, shall i>n the recom¬ 
mendation of the board kssur. a certificate of license: 

1. To any person w'bo submits evidence .satisfactory to 
the board that he or she is fully qualified to practice pro- 
f€8.sional engineering or land surveying. 

Providwl, however, that no person shall be eligible for 
license as a professional engintnjr who is under 21 years 
of age. who is not of good character and repute and who 
has not bwn actively engaged for 4 or more years in the 
practice of professional engineering of a character satis¬ 
factory to the board. 

Provided, however, that no person shall be eligible for 
license as a land surveyor who is under 21 years of age, 
who is not a citizen of the United States or who has not 
made declaration of his or her intention to become a citizen 
of the United States, who does not speak and write the 
English language, who is not of good character and repute 
and who has not been actively engaged for 3 or more years 
in the practice of land survej^ng of a character satisfactory 
to the board. 

However, each 2 years of study, satisfactorily completed, 
of engineering in a school of eni^neering of standing satis- 


SURVEY OF STATES HAVIN(J UK:ENRE LAW\S 
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factory to 
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Wln-n- lo Ap|>l.v for Complete Information 


Judge of ProliHte 111 i‘ii(-li count.V 

jSlate Hoard of Rcnijitration of Architertu nmi Profes- 
iionaf EngineerH, PliociiiE 
ISurveyor-Cleneral. State (’apilol, Saerameiito 
[.State Hoard of ]-:xaiiiiiuTN for Engiueem and Land 
SurveyorK, Denver 

State Hoard of Enginoering Exumiiicra, G K. Armee, 
Hi>e , TullahaHW’c 

Depurttnont of I.uw Enforrement, Paul LiaMs. Boise 
Department of Keaietration and Eduoatiou, Springfield 
[state Hoard of HegiNtrntiou tor ProfcMUoual ErtKiiieeni, 
DeW I) Moore. ImlmnapoliH 
[state Hoard of KiiRiiicenrig Examiner.'', K, C. Kaetberg, 
See , Den Moiiich 

State Jtoar<l of Engineering Exiinunni*, Baton Rouge 
Slate Hi'fird ot J'ixanuncij. of Kngineern, George Jerome. 
Sec , D<'troiT 

Slate l.toard of RcRiNtniiion of Arctiitccta, Engincera and 
Lun<l Surx* yrn. St Paul 

State Hoard ot ItepiKtcn<i I’rofcis.Monal EiigiDct'r&, 
C'arRoii (‘iiy 

[State Hoard of Profet«M( mil I'HRiiifMt' and I anil.Snrvrj' 
ora, 'I'renion 

Hoard ot Pixmiuninp Survi jorp, f*iinia Ee 
Mate Hottjd ot l.iccnninK for I’rotefioicmai Eiigiiitirr-, 
Aifiany 

State Hoarti ot lUyiatiiition for Ingineera and land 
Survevorh, Hiileigli 

State JH>ar<l of Engineennu i xanuncro. A. H Carter. 
Her , I’ortlaml 

State Hoar<i ot Hegnitration ot Profi f^en.iial 1 ngimera 
and Land SurveyorN, Ifnrrinliurg 
Stale I'lngineei. Pierre 

State Hoard o| l^xnmlll^r^ for Anlutccih and Eiigiiii<eni 
S’nhfiviile 

Jtoiiid of I'.xununerN ol l.juid !“urAejor(., Aiiatin 
Hoard for I.xaininalion ami Certification of ProfeMiona) 
lOngineerh. Kieliliioiid 

|Stute Hoard of HoKif-trniujii of rngiiieerB,' Cie<irge K 
7 'uvlor, See , W'eHl Cnioii 

Hriar<l of Examining lOngiiieeia, I rcnionllMorriBon, Sec 
('} e\< nn> 


l)t‘ before the board, the 
the application shall be 


to 1 year of .such active practice 

Unles.s (listjualifying evidetici 
following facts established in 
regarded a.'^ prima facie “evidence, satisfactory to the 
board,” that the applicant is fully qualified to practice 
]irofessional engineering or lurid surveying. 

(«) Six or more years of active engagement in profes- 
.sional engineering work, one of which shall have been in 
re.spon.sible charge of work, or in the ca.se of applicants 
for license a.s a land surveyor. 4 or more years of active 
engagement in land surveying work of a character satisfac¬ 
tory to the board. 

(b) Graduation, after a cour.se of not less than 4 years 
in engineering, from a .school or college ufiproved by the 
Regents as of satisfactory standing, and an additional 4 
year.s of active engagement in profes.siona! engineering, 1 
of which shall have been in responsible charge of work, 
or 2 years of active engagement in professional land sur¬ 
veying of a character satisfactory to the board. 

Applicants for license, in cases where the evidence orig¬ 
inally presented in the application does not appear to the 
lioard conclusive or warranting the issuance of a certificate, 
may present further evidence, which may include the results 
(if a retiuired examination, for the consideration of the 


board. 

In determining the qualifications of applicants for license 
as professional engineers or land surveyors a majority vote 
of the members of the board shall be required to pass the 
candidate. 

In case the board denies the issuance of a certificate to 
an applicant, the license fee deposited shall be returned by 
the Regents to the applicant. 

2. To any person who holds an unexpired certificate of 
licen.se issued to him or her by a legally con.stituted board 
of examiners in the District of Columbia or in any state 
or territory of the United States in which the requirements 
for the license or registration of professional engineers or 
land surveyors are of a standard not lower than those pre¬ 
scribed in this state, provided that an agreement of reci¬ 
procity in the matter of indorsement of such certificates 
of license shall have been entered into between the Regents 
of the University of the State of New York, the board of 
examiners of this state and the like duly constituted author¬ 
ities in the District of Columbia or in any other state or 
territory of the United States. 


Sect. 39-/. Certificates. The result of every examina¬ 
tion or other evidence of qualifications, as provided by this 
article, shall be reported to the Board of Regents by the 
bou^l of licene^ and a record of the same shall be kept \g 
the Board of Regents; and the Board of Regents shall* 
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Hiili'ss deemed otherwise advisable, issue a certificate of 
license to every person certified by the board of license as 
having passed such examination or as being otherwise 
i|ualified to be entitled to receive the same. 

Sec. .'19-1. Significance of Ccrtificalc—Scaln. The issu¬ 
ance of a certificate of license by the Regents shall be 
evidence that the person named therein is entitled to all 
the rights and privileges of a licensed profe.ssional engineer 
or land surveyor, while the said certificate remains unre- 
•.(iked or unexpired. 

Each licensee hereunder may upon being licensed obtain 
a seal of the design authorized by the board, bearing the 
licensee's name and the legend “licensed professional engi¬ 
neer or licensed land surveyor,” Plans, .specifications, plats 
and reports issued by a licen.see may he stamped with said 
seal during the life of licensee’s certificate, hut it shall he 
unlawful for anyone to stamp or seal any documents with 
said seal after the certificate of the licensee named thereon 
has expired or has been revoked unless said cerlificate has 
hcen renewed or reissued. 

Extract From Kiii.ks ok the Hoauh ok Licensing 

Responsible charge of work, as referred to in the act, 
-hall be understood to mean the control and direction of 
ihe inye.stigation, design and construction of work requir¬ 
ing initiative, skill and independent judgment in meeting 
unforeseen conditions. The board, in passing on this re- 
i|imenient, will carefully weigh the evidence of experience 
■iilimitted by the applicant. 

The term “principal” as used in the act will be under- 
lood to mean an engineer in charge of work who is directly 
lesponsihle to his client, employer or .superior officer for 
H'sulls in connection therewith, even though he may have 
under his supervision and direction on such work assist- 
..nts who have responsible charge of certain features 

: liiTisif. 

Conditions in Various States 

While the eonditioii.s for licen.sing vary .somewhat 
.irnong .slate.s, mo.st .states have reciuirements equal to 
III le.ss than those of New York. Tho.se states having 
■nore severe requirements are Colorado, Illinois, In- 
■iiaiia, Pennsylvania, Tennessee and West Virginia. 

Ill some states the provisions apply only to special 
' lasses of engineers and do not apply to chemical en¬ 
gineers. We give herewith, in table form, the states 
ie<iuiring license; tho.so in which chemical oiigineer.s 
are affected; and the address to which to write for 
■ omplete information. 


MoiHture-KehiHluiil Coatiii^N for Wood 

•Shrinking and swelling and internal stresses causing 
warping and checking are brought about in wood by 
change.M in the moisture content. Such changes are 
occurring continually when wood is exposed to chang¬ 
ing atmospheric conditions, and the only way to 
prevent or retard them is to protect the wood from 
the air with some moisture-resistant finish or coating. 

in order to determine the protection against moi.s- 
ture afforded by various coatings, a series of tests is 
lieing conducted by the U. S. Forest Service, at the 
Forest Products Laboratory, Madison, Wis. No coating 
or finish which is entirely moisture-proof has yet been 
discovered, but several have been found which are very 
effective. 

Linseed oil, although it is probably recommended 
more frequently than mo.st of the other materials for 
moisture-proofing wood, was found in the absorption 
tests to be quite ineffective. Five coats of hot oil fol¬ 
lowed by two coats of floor wax failed to give any great 
protection. 

Oil paints form a film over wood which is very dur¬ 
able even in exterior locations. Laboratory tests show, 
however, that such a film, although it may be continuous, 
does not prevent moiatu'e changes in wood. Graphite 
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paint.s and spar varnish are aliout a.s effective as the 
ordinary oil paints with tile heavier pigments. 

(lellnliise lacquer,s rank somewhat higher than the 
foregoing in moisture re.sislaiice. Coiisideralile improve¬ 
ments can probably tie effected in them liy the addition 
of .solids. They have the advanlages thal they are fast 
drying and that the films they form over the wood are 
\ery ela.stie. 

Riilihiiig varnishes afford eoiisiderahly more protec¬ 
tion against moLsture than do spar or long oil varnishes. 
The larger amounls of giim solids pre.scnt in rubbing 
varnish prebalily acconnt. for their greater moisture 
resi.stance. 

tinamel coalings made by Ihe addition of pigments, 
.Mich as liarytes, to ordinary variiisli are about as effec 
live as rulitiing varnish. 

A l)ioir/.e I'oating composed of a elieap glos.s oil and 
aluminum jiowdei’ proved in tests to lie superior in mois¬ 
ture resistanee to any of the coatings mentioned above. 
This mixiure is very fast drying; three coals can be 
applied ill the eonrse cf half an hour. 

The aliimiiium-leaf coating developed at the Forest 
I’riidiiets I.alioratory parti'-ularly for the iirotection of 
airplane propellers is highly efficient in preventing 
moisture changes in wood. Such a coating can tiest he 
applied to large unbroken surfaces. 

For temporary protfxdion against moisture changes, 
vaseline smeared over varnish is one of the most mois¬ 
ture-resistant eoatings yet tested. 

The accompanying table gives the results of moisture 
absorption te.sts on panels coated with the different 
preparations. The percentages are ba.sed on average 
amounls of moisture alxsorbed per unit surface area by 
coated and uiicoated panels subjected to a humidity of 
'.ifi-iOO per cent for 14 days. 


IiiereaHC in Britiaii Exports of Tin 

During the months of December and .lanuary the 
quantity of tin plates exported to the United States from 
Great Britain totaled more than the amount sent in the 
whole of the preceding 36 months. F'rom other parts of 
the world as well there has also been a noticeable revival 
in the demand for tin. As a re.sult Britain’s exports are 
now between 42,000 and 43,000 tons per month. As will 
he seen from the following statistics, Britain's tinplate 
industry centering in South Wales has practically re¬ 
gained its pre-war position as an exporter. 


V.ar 

l»I3 

192« 

192] 

1922 


flroMN TonH 
. .494,497 
■ .353,058 
. .228,440 
. .448,907 


Value. f.o.b. 
£7,214,028 
18,064,081 
9.077.ttB 
9,69.').9S8 
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How Do You Operate 
A Column Still? 


By F. H. Rhodes 

I’n.j.'-.iii <,i 1 iMlii'-ti i.i 1 ('h< mist ry, (.^jttu‘ll Univeralty 


T he fohitiiii .slill.s commonly used for ttic separa¬ 
tion ami reetificalion of liquids hy fractional dis¬ 
tillation consist of the following essential parts: 
]. The still body, or “kettle.” 

2. The fractionating column, in which the original 
vapor from the still is caused to |iass upward counter- 
current to and in intimate.contact with a downllowing 
stream of “reflux” introduced at the top of the column. 

3. The partial condenser, or “deiihlegmator," in 
which a iiorlion of the vapor from the top of the column 
is condensed and returned lo the top of the column as 
“retlux," while thi- remainder 
of the vapor is allowed to pass 
forward to the final condenser. 

4. The final condenser, in 
which the vapor is condensed 
completely to “distillate” and 
the distillate i.s cooled so that, 
it may he sent to the receiveis 
The genend arrangement of 
such a still designed for oper¬ 
ation hy the “partial condenser 
method" is shown diagram- 
matically hy the accompanying 
Fig. ]. 

The primary purpose of the 
partial condenser is to provide 
the refiu.x to the column so that 
the column may continue to act 
as a fr.actionuting diwice. The same result may he 
secured hy omitting the partial condenser entirely and 
providing the necessary reflux hy condensing all of 
the vapor in a single condenser and projK-rly dividing 
.this total condensate into reflux and distillate by means 
of valves or other suitable device. The general arrange¬ 
ment of such a still arranged for operation by the 
"single condenser method” is .shown diagrammatically 
hy the accompanying Fig. 2. 

This method is not new; it has been described 
repeatedly in the literature and has been used com¬ 
mercially to a limited extent. In most industrial dis¬ 
tillation operations, however, the feasibility of the 
.single condenser method has not been realized and its 
advantages have not been apfireciated, so that at pres¬ 
ent most fractional distillation o|)eralions are carried 
out in stills provided with a partial condenser and 
operated by the partial condenser method. 

Thi.s present article was written for the purpose of 
calling attention to some of the advantages, from a 
practical iqierating standpoint, of the single condenser 
method of still operation. With any given column, 
operating on an initial vajior of any given composition, 
there is an optimum ratio between the portion of the 
total condensate returned to the column as reflux and 
the portion taken off as distillate. With leas than this 
optimum reflux ratio the fractionation will be inauffl- 
cient to give a distillaie of the attainable and desired 


purity; with a reflux ratio greater than the optimum 
ratio a very slight increase in the purity of the dis¬ 
tillate will be secured at the expense of a very con¬ 
siderable increase in the time and the amount of heat 
required to produce a given quantity of di.stillate. It 
is obvious, therefore, that the maximum etticiency and 
economy of operation can be .secured only by maintain¬ 
ing, at each stage of the distillation, a certain definite 
ratio between the reflux and the distillate; and that vari¬ 
ation from this optimum ratio will result either in un¬ 
duly impure distillate or in unneces.sary co.st of operation. 

It is difficult, with a partial 
condenser, to maintain a con¬ 
stant ratio lietween reflux and 
distillate. The usual type of 
partial condenser consists of a 
set of viu'lical tubes through 
which the va)ior is passed and 
around w'hich the water or 
other cooling medium is circu¬ 
lated, although in some cases 
partial condensers are used 
which consist of a set of hori- 
zonlal lubes through which the 
water is circulated and around 
which the vapor i.s pas.sed. In 
either case, a change in the 
temperature or in the rate of 
flow of the cooling liquid pro¬ 
duces a change in the amount of vapor condcn.sed in the 
liarlial condenser and thus causes a variation in the re¬ 
flux ratio. Moreover, when the partial condenser is care¬ 
fully regulated to give a uniform nmnvni of reflux, the 
ratio of reflux to distillate may ho changed by a variation 
of th« rate of distillation of the charge within the still 
body. It is obvious, therefore, that in a still provided 
with a partial condenser maximum efficiency and econ¬ 
omy can be secured only by maintaining very close con¬ 
trol over the operation of the pai'lial conden.ser. 

In a still arranged for operation by the single con¬ 
denser method it is possible to install, below the con¬ 
denser, a dividing device which will automatically 
separate the condensate into reflux and distillate and 
which can be set to maintain any desired ratio between 
reflux and di.stillate. In this way the ratio of reflux 
to distillate can be kept constantly at the optimum value 
and the still can be operated constantly at maximum 
efficiency, irrespective of any prot)able fluctuation in 
the temperature nr the rate of flow of the cooling w'ater 
or in the rate of distillation. Therefore the still can 
be operated more efficiently and more, economically and 
with leas supervision than can a .still operated by the 
partial condenser method. 

Another advantage of the single condenser method of 
operation is the ease with which the reflux ratio can be 
adjusted to meet changes in the composition of the 
vapor entering the fractionating column. In any dis- 


Of luiiirse the partial condenser 
iiiclliod is the one that is generally 
praelieed. 'I'liis has certain distinct 
disadvantages as eoinpared with the 
single condenser method of operating 
a eoliinin still, among which are the 
greater ease of control and the 
greater eonstaiicy of the reflux- 
distillate ratio under varying eondi- 
lions of operation. This article tells 
why the single condenser method is 
heller. 
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continuous distillation process the vapor entering the 
bottom of the column becomes progressively poorer in 
the lighter component as the distillation proceeds, and 
in running any particular fraction it is necessary to 
increase the reflux ratio progressively to meet this 
change in vapor composition; in any discontinuous dis¬ 
tillation process there may occur variations in the 
composition of the feed which necessitate a change in 
the reflux ratio. In a still operated by the partial con¬ 
denser method this change in reflux ratio is effected by 
changing the rate of flow of the cooling water. The 
exact effect of any given change in the rate of flow of 
cooling water can be predicted only by experience and 
determined only by trial. Moreover, the full effect of 
a given change in the rate of flow of cooling water does 
not appear at once, but develops rather slowly. These 
facts render it necessary to control a partial condenser 
still largely by the method of “trial and error” and 
necessitate close attention 
and frequent regulation in 
order to obtain satisfactory 
results. 

Moreover, the difficulties 
of control make it difficult 
io standardize the operation 
of the still and make it nec¬ 
essary to rely very largely 
upon the judgment of the 
■still runner. In a still oper¬ 
ated by the single condenser 
method, the dividing device 
can he calibrated and pro¬ 
vided with a scale to indi- 
caie the ratio between reflux 
and distillate corresponding 
to any position of the di- 
\ ider. The exact effect of a 
given change in the position 
of the divider can be fore¬ 
told very closely and the 
change in reflux ratio nece.s- 
sary to meet any change in 
the conditions within the 
.still can be made easily and 
quickly. Moreover, the full 
effect of a change in the re¬ 
flux ratio appears very soon i.AitriAi.cuN. 

after the change is made. mc.ssKit .muthoh 

Kor these reasons, a still 

operated by the single condenser method requires a mini¬ 
mum of attention, and the operation of such a still can be 
■standardized so that it is jiot necessary to rely so much 
upon the judgment and experience of the still runner. 

A third advantage of the single condenser method is 
the fact that it can be applied successfully to the frac¬ 
tional distillation of high-boiling liquids, while with the 
partial condenser method the regulation of the reflux 
ratio (and therefore the proper control of the frac¬ 
tionation) becomes very difficult when working with 
sub.stances which boil at temperatures considerably 
above the boiling point of water. In a partial condenser 
handling vapors which condense below, or only slightly 
above, 100 (leg. C. the reflux may be regulated by vary¬ 
ing the rate of flow of cooling water through the con¬ 
denser. With vapors condensing at somewhat higher 
temperatures, the dephlegmator may be partly filled 
with water which is kept boiling by the heat absorbed 
from the vapor, and the amount of material condensed 



as reflux may be varied by varying the height of the 
boiling water surrounding the condenser tubes. 

This method is not very satisfactory, because the 
exact regulation of the height of the boiling water in 
the condenser is rather difficult and because a alight 
change in the height of the water may produce a very 
large change in the amount of material condensed as 
reflux. With vapors which eondoiuse at temperatures 
considerably above the boiling point of water it is usu¬ 
ally necessary to resort to the use of air-cooled partial 
conden.sers, which are very difficult to regulate, or to 
use partial condensers cooled by circulating oil, which 
present obvious operating difficulties. With the single 
condenser method of operation, high-boiling liquids can 
usually be handled in e.s.scntially the .same manner as 
liquids which condense at relatively low temperatures— 
i.e., with a water-cooled condenser and a dividing box— 
and the reflux ratio cun be controlled as accurately and 
as easily as when working 
with liquids which condense 
at temperatures below the 
boiling iwint of water. 

F'or example, naphthalene 
may be distilled fractionally 
by the single condenser 
method about as easily as 
can benzene, whereas the 
fractional distillation of 
naphthalene in a still oper¬ 
ated by the partial con¬ 
denser method presents 
considm-able difficulty. Of 
course, if the distillate has 
a melting point above the 
boiling point of water, it 
will be necessary to use an 
air-cooled condenser instead 
of a condenser cooled by 
water, but even this intro¬ 
duces no particular diffi¬ 
culty, since it is not neces¬ 
sary to regulate the amount 
of condensation in the air¬ 
cooled condenser, but only 
to insure that the amount 
of cooling surface is suffi- 



FIC. 2-SINOr,E CON- 
(lENSER METHOD 


cient to condense, all of the 
vapor. Thus it is evident 
that the single condenser 


method of distillation has a much wider range of appli' 


cation than has the partial condenser method. 


Some OB.TtxmoNS to the System 


One objection to the single condenser method of oper¬ 
ation that is sometimes raised is that it is not possible, 
by this method, to recover and utilize the heat contained 
in the vapor. In continuous stills operated by the 
partial condenser method the crude liquor going to the 
.still is frequently u.sed as the cooling medium in the 
partial condenser, so that the heat liberated by the con¬ 
densation of the reflux is utilized to preheat the still 
charge. In a single condenser still exactly the same 
result may be .secured by building the condenser in two 
sections in series, the upper section being cooled by the 
ingoing charge to the still and only the lower section 
being cooled by water, and the total condensate from 
the entire condenser being separated into reflux and 
distillate by means of the dividing device. In some 
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canex it in even ponnible to coinhune nil of the vnpoi 
in a ningle condenser cooled l/.v the ingoing charge 
and to pans only the condensed distillate throuKh a 
water-cooled "cooler" placed below the ilividing device; 
and in such cases the amount of heat recovered is actu¬ 
ally greater than the amount Usually recovered in stills 
operated hy the partial condeii.Her method. The u.se of 
auch a fwti-,Hta(fe condenNer or of a <onden.ser and cooler 
does not in any way interfere with or complieate the 
control of the reflux ratio. Thereloi'e il i.s evident that 
the thermal eflicieney of a .still operated hy the single 
condenser method is just as high as the thermal effi¬ 
ciency of a still operated hy the partial condenser 
method and giving the same ijuality of distillate from 
the same still charge. 

Another ohjection to the single condenser method of 
operation is that the reflux has e\acll.\ the same com- 
(losilion as the distillate, whereas the reflux obtained 
from a jiartial conden.ser is richer in the heavier eom- 
ponenls and [loorer in the lighter component than is the 
di.stillate. In other words, hy adopting the single con¬ 
denser method we sacrifice the fractionating effect of 
the partial condenser. It is true that the partial con- 
di'iiser does act, to a certain extent, as a fractionating 
device, hut il is al.so true that as a fractionating device 
the usual form of partial conden.ser is very inefficient. 
The contact between liquid and va|ior is poor, there is 
considerable difference in temperature between vapor 
and condensate, and the condensate and vapor usually 
How in parallel rather than in rountei current through 
the condenser. 

Ill running piiri’ fractions the difl'eieiiee between the 
reflux and the distillate is usually so slight as to be 
undetectible; in running wide-boiliiig or intermediate 
fractions there may be considerable difference in com¬ 
position. In iiraclically eveiw ease, however, the in¬ 
creased fractionation and the greater purit.t of the 
product obtained by the use of a partial condenser could 
be .securi'd in a still operating on the single condenser 
method by simply adding one more plate to the column. 
Furthermore, it is possible to use, in a single condenser 
installation, a condenser which is made up of two units 
in series, and so to arrange the dividing box that sub¬ 
stantially all of the reflux is obtained from the first 
unit and substantially all of the distillate is obtained 
from the .second unit. In this way the advantages of 
the single condenser method of operation can be secured 
without sacrificing the slight fractionation obtained h.v 
the use of a fractional condenser 

Summary 

In summation, therefore, the single condenser method 
of operation offers the following advantages: 

1. The ratio between the reflux and the distillate may 
be maintained constant at any desired value, irrespec¬ 
tive of any tluctuation in the rate of flow or the tem¬ 
perature of the cooling water or of any variation in the 
rate of distillation. 

2. The reflux ratio may be more easily regulated, 
thus permitting better control of the fractionation and 
making it possible better to standardize the operation 
of the still. 

Fractional distillation may be applied to the sep¬ 
aration and purification of high-boiling materials as 
well as to the rectification of liquids which boil at rela¬ 
tively low temperatures, and the close control of these 
high-temperature fractional distillations presents no 
particular difficulty. ^ 


The thermal efficiency of a fractional distiJlatmn 
process controlled by the single condenser method need 
be no lower than the thermal efficiency of a similar di- 
t Illation process controlled by the partial condenser 
method—if may, in some cases, be higher. 

The substitution of the single condenser method of 
operation for the partial conden.ser method may involve 
the .saerifice of the slight fractionating effect of the 
partial condenser, but this cun be compen.sated for 
by a .slight increase in the number of plates in the frac¬ 
tionating column or by the u.se of a double-effect con¬ 
denser and a suitable arrangement of the dividing boxi 


Reduction of Hematite by Methane 


While studying the reduetion of iron ore by fuel gas, 
M, D. Eastman noted that at 700 deg. C. about one- 
fourth the hydrogen and (10 and over half the un- 
saturaled hydrocarbons were oxidized by reacting with 
iron ore, but the methane was practically untouched. 
('. M, Bouton, of the Bureau of Mines, verified this 
oliservation by passing a .stream of mixed gas (40 per 
ceiil H, and 50 per cent CH.) through a heated tube 
filled with fine hematite ( | 28. -14 mesh) and analyz¬ 

ing the products of the reaction. If this ga.s take 30 
seconds in passing the mass, Fe (). is reduced to Fe/), 
liy the following reactions 

3Fe,0, -t H, - 2Fe.O, , 11,0 
12Ke,0, -I- CH. HFe.O, j 2H.,0 1 CO 
the first going to completion (i.e., exhausting the gas 
mixture of free hydrogen) at any temperature between 
liOO and 900 deg. C. No CO is formed from the CO 
or methane at these temperatures. Uoduction of 
methane varies w'ith the temperalnre, as follows: 


'I'l tiiiKTHtin 

boil 

7(Mt 

soo 

IMIII 


-Vnioiint ol 
t'onsunifd. A', 

1 Vr < 'elK Socotitl.-' 

4 r)6.r>(»o 

30 7,800 

3.150 

1)0 i.orio 


K is the number of .seconds required for methane 
content of a gas to fall to one-tenth its value when the 
gas i.s agitated between walls of hematite 1 cm. apart. 

In studying the reuctinns between gases and solids 
the scientists of the Bureau of Mines have erected the 
following hypotheses: 

That the rate of reaction of each molecular species 
in the ga.s is directly proportional to the eoncentration 
of the molecular specie.s. 

That the passage of a gas through the intricate 
porosity of a fine ore is equivalent to passage between 
parallel walls of equal surface which inclose an identical 
volume. 

That the rate of reaction of each molecular species 
I in tci-nis of the percentage of the total gas) is 
inversely proportional to the di.stanee between the.se 
e(|uivalent walls. 


Cascura Situation Causes Alarm 

The Cascara tree, native of the Northwest, faces 
extinction. Unless .steps are taken for its preservation 
and cultivation, this tree may not continue to flourish 
on this continent. It is cut at present as waste growth 
in many sections, despite the fact that its bark is of 
value commercially. When harvested the average 
tree of the Pacific coast yields 10 lb. of dry bark. 
Experiments conducted at the Agricultural Experiment 
Station on Vancouver Island indicate that the cultiva¬ 
tion of this tree on cheap land may be fairly profitable. 
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Production Statistics of the 
Alkali Industry 

The *81,884,100 Output in 19::1 an 18 Per Cent 
Decrease From Record Total of 1919 
—Soda Ash Leads 

P RODUCTION statistics for one of the most for¬ 
midable branches of the heavy chemical industry 
have just been released by the Census Bureau in the 
Department of Commerce. The.sc fntures show that 
the alkali industry of the United States had an output 
in 1921 ajftrregating in value *81,884,100, as compared 
with $99,689,828 in 1919, a decrease of 18 per cent. 

Soda ash is the leading commodity of the grout), 
with a production for sale of 776,520 tons, valued at 
,*29.;!55,800, or 36 per cent of the group total in 1921, 
as compared with 1,033,480 tons, valued at *31,19.5,149, 
or 31 per cent of the total value in 1919. 

Caustic soda is second, with 231,350 tons, valued at 
$18 434,300, or 23 per cent of the total value in 1921. 
and 302,121 tons, valued at *18,691,047, or 19 per cent 
of the total value in 1919. 
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Next in rank are the silicate with 195,320 tons, value 
*4,320,200 in 1921. and 280,791 tons, value *6,052,318 
in 1919; the bichromate, with 15,760 tons, value 

*;i,343,300 in 1921, and 22,992 tons, value *5,337,389 
in 1919; the phosphate, with 26,190 tona, value 

*3,048,900 in 1921, and 22,351 tona, value *2,438,917 
in 1919; the bicarbonate with 109,860 tons, value 

*2,988,900 in 1921, and 141,556 tona, value *3,695,417 

in 1919. , .. 

Then follow, in the order nam(*d as to value, the 
biborate (borax), .salt soda (cry,stallized). salt cake, 
sulphide glaubera salt and thiosulphate. 

Detailed statistics for 1921, 1919, and 1914 are given 
in Table I. The figures for 1921 are preliminary and 
subject to such change and correction as may be neces¬ 
sary from a further examination of the original reiwrts. 

Tarnish on Silver 

An investigation at the Bureau of Standards has 
shown that the tarnish ordinarily observed on silver is 
the sulphide film, of which certain colors are clmr- 
acteristic and indicative of the extent of the tarnish. 
The effect of hydrogen sulphide gas by itself on silver 
is relatively small, but if small amounts of moisture 
and sulphur dioxide are present, the action is greatly 
accelerated. Tarnishing is also made more rapid by 
the presence of alkaline films and soap films. 
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Friction Testing of Lubricating Oils 


Extended Investigations at the Bureau of Standards 
Indicate That Journal Friction Testing Machine Is 
Not a Convenient Instrument for Mf^asuring Oili¬ 
ness. Because the Clearance Changes With Wear 


By Winslow H. Herschel 

i-l.'.lt J'fiyhlL’lNt. 


T JIE relation between viHcosily and friction has 
been eonsidere<i by mimerons invesliKatora,' but 
oilinesH has never been delineii in c.g.s. units 
and is much more difficult to investigate. Among the 
many suggestions of pos.sitiU- metliod.s of test, there 
is the tentative conclusion of Wilson and Barnard'' that 
differences in oiliness are indicated by a difference in 
the conditions under which a mininium coefficient of 
friction may be obtained on a journal oil friction test¬ 
ing machine. 

A considerable amount of work ha.s been done at 
the Bureau of Standards to investigate the possibility 
of measuring oiliness with a friction testing machine, 
and although the machine used had an incomplete bear¬ 
ing, it is believed that the conclusions reached will 
apply to all machines with journal bearing.s. 

Description oe '1>:stin(; .VIaciiine 

The oil friction testing machine used in the tests to 
be described was of the “(lornell” tyjK'. The journal 
has a diameter of 3.748 in. cm.l and is 3.48 in. 
(8.84 cm.) long. The width of bronze bearing block 
is 2.01 in. (6.1 cm.). If the area of the oil grooves 
is deducted, the net projected ar.ui is (i.lO .sipin. (39 1 
sq.cm.). The maximum load ordinarily u.-^ed was 5,000 
lb., or 715 lb. per sq.in. (50 kg. per sq.cm, i. The speed 
could be varied from 43 to 814 ft. per minute (2.2 to 
41.3 cm. per second). Temperatures were taken from 
readings of a thermometer inserted in the hearing 
block. 

The arc of contact of the bronze bearing block was 
C6 deg., or less than half the arc of 1C3 deg. used by 
Tower’ in moat of his tests. I’his shortness of arc 
made it improbable that complete film lubrication could 
be obtained, although the bottom of the journal was 
allowed to dip into an oil bath. 

Since the most interesting results are obtained near 
the point of seizure, it was necessary to provide that 
as little damage as possible should be done when seizure 
occurred, as indicated by the slipping of the belt. In 
order to guard if possible against roughening of the 
journal, a special bearing block of Dlco hard metal was 
used. This consi.sted mainly of lead and was 2x3U in. 
(5.08x9.37 cm.), without oil hole or grooves, the excess 
length as compared with the journal being necessary 
because the latter is given a slow' reciprocating motion 
by an eccentric, while the bearing block remains fixed. 
This arrangement serves to spread the lubricant. 

I'uhUxbt'il by jienni.sislon nf the Dlnrttu, r. S Ibirt .ui of Stand¬ 
ards, IVpartniont of roniiiiii'i' 

>A. Sommprfeld, /. treh. Phvs.. vol 2, pp, fiK. S'! (1921)- A G. 
M. Mlcholl. Z \fath. Phyn . vol 52. p. 128. (m KneJlsh) : 

H. T. NPwblKin, Pnpinrf-rxna. vol. 108. p 8f>l (r'llO 

*R B. Wllaon aiui IX P. Parnard. 4tn, Jour., S.A.E., vol 11 p 
49 (1922). 

•B, Tower, Prxfc, Inst. ME., p. CGI (1883). \ 


Jiureau of StaiiUurds 

It was found that the coefficient of friction wa.s about 
0.0007 le.s.s on decreasing than on increasing loads, but 
the cau.se was never determined. When tests were 
made with decreasing load, the calculated values of the 
coefficient of friction were therefore corrected by this 
amount. 

Results of Friction Tests 

In a previous paper’ a new method wa.s proposed for 
plotting results of tests on friction testing machines, 
and this method, which will be used in this paper, may 
be briefly described as follows. The coefficient of fric¬ 
tion is calculated as usual and is plotted against 
Sommerfeld’s criterion, S. 


where a - viscosity in poises 

II speed, in revolutions per second 
II pressure, in dynes p.'r s<|Uure ''entimeter 

- ratio of diameter of journal to difference 
between diameters of hearing and journal. 

These units have been used in calculating S through¬ 
out this paper. 

In the first aeries of teats, with speed of ill r.p.m. 
and pre.ssure of 714 lb. per .sij.in, (50.2 kg. per sq.cm.), 
three oils were selecteci. a mineral oil of paraffine base, 
a second of naphthene base, and cottonseed oil, and all 
three were diluted with 300 deg. mineral seal oil, or in 
some cases with kerosene and ga.soline, in order to 
vary the vi.scosity. The results are shown in Fig. 1, 
the minimum coefficient of friction being 0.00094 at 
a value of S ~ 0.00173 for a mixture of petroleum oil 
and kero.sene of approximately the same vi.scosity as 
straight 300 deg. oil. 

It w’ill be noted that this value of S is much lower 
than the theoretical value, and it is believed that this 
is not due, primarily, to error in estimating the clear¬ 
ance, but to the fact, pointed out by Harrison." that 
Sommerfeld's equations apply only when the friction is 
calculatecl from the moment of the journal, but that 
when, as is usual in friction machines, the measured 
moment is that of the bearing block, there is theo¬ 
retically no value of S except zero, at which / is a 
minimum. Thus when, with decreasing values of S, 
I he friction begins to increase rapidly, this should be 
taken as an indication fhat the oil film is ruptured and 
that there is metallic contact. 

In a second series of tests, shown on Figs. 1 and 3, a 
certain 5-gal. can of a mineral oil known as "Viscolite” 

‘Chrm. ,{ Url . vol. IS, No 7. p SOC * 

‘\V. J Harrison, rrotw., Cambrid{?o Phllosouhical Soc,, vol. 22. 
p. 39 ( 1913 ). 
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FKi FlUfTlON TESTS, SERIES 1 TO 3, NEAR ROINT 
Ol'' MINIMUM FRICTION 

was selected as a standard of eomparison, so that by a 
repetition of tests under the same conditions it wo'iiil 
be shown whether an apparent change in friction due 
to changing oils was due to variations in oiliness or 
to change in smoothness of the rubbing surfaces. The 
pressure was the same as in series 1, but the speed 
was varied. 

The tests failed to show any superiority of fatty as 
compared with mineral oils, or even as compared with 
sucrose or glycerol solutions. The minimum value of 
the coetFicient of friction was 0.00152, or somewhat 
higher than in series 1, and happened to be obtained 
with (iO per cent sucrose solution with a viscosity of 
0,37 poise, the speed being 1)2 r.p.m. The point of 
minimum friction was, however, not reached in this 
series. 

In series 3, shown in Figs. 1 and 4, most of the 
te.sts were made with Viscolite diluted with kerosene. 
In general the coetTicient of friction, or location of the 
characteristic curve, is higher than in aeries 1 and 2, 
and the marked increase in friction, due to metallic 
contact, occurs at a higher value of S. The testa of this 
aeries, shown in Fig. 4, were not concordant enough 
to indicate the slope of the characteristic curve, and 
this was estimated from a few tests, made toward the 
end of the series, with blends of Viscolite and steam 
engine cylinder oil. The high friction in these testa 
may be due to failure of the highly viscous lubricant 
to reach the rubbing surfaces in adequate amounts. 



FIG. 2—FRICTION TEST.S. SERIES 4. NEAR POINT OF 
MI.NI.MUM FRICTION 
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Of special interest are the te.sts in which .seizure 
occurred, concerning which data are given in Table I. 
The limits of ,S' between- which seizure occurred have 
lieen indicated on Fig. 1. Seizure would of course have 
occurred at values of S’ below the lower limit, which 



s 


ITG 3- FHirTlON TESTS, SERIES 2, AliOVB POINT OF 
MINIMUM FRIUTION 

merely indicates the boundary of the region in which 
the attempt to measure, friction was made. 

Leaving the last three lines of the table nut of con- 
.sideration, it will be seen that the maximum value of S 
at which seizure occurred was about half its value at 
the point of minimum friction. Series I shows a very 
similar result. It should be noted in considering the 
last column of the table that these values were not 
calculated from momentary obsi-rvations, but each speed 
and pressure was maintained until a constant difference 
of temperature between the room and bearing was 
reached. Presumably if smaller increments of pres¬ 
sure, speed and viscosity had been used, lower values 
of S could have been reached without seizure, but even 
under the conditions of the inve.stigation seizure some¬ 
times occurred at higher values of S than the lowest 
attained. 

In series 4 a comparison was made between the white 
metal bearing used in the previous tests and the regular 
bronze bearing supplied with the friction machine, a 
variety of lubricants being used as in series 2. Both 
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.speedti and prcHsurea were vuricd. 'Du; resulLs in Fig. 
4 show a higher friction than in series and a higher 
friction with bronze than with wliite metal. Using 
increments of 143 lb. per sii.in, i 10.1 kg. per sq.cm.), 
a pressure of 672 lb. per sq.m, i 40.2 kg. per .sq.cm.) 
wa.s reached onl.v once with the bronze bearing, witli 
speed of 66 r.p.m. The lubricant was a straight petro- 
li'um oil of 0.872 poise viscosity at the teiniierature of 
the bearing, and gave a value of / 0.0120 with .S' — 

0.0207. 

Table II is .similar to Table I and gives data eoneern- 
ing the tests in series 4 in which seizure occurred. The 
first two tests were with white metal, the others with 
the bronze bearing. 

In test I seizure was obtained by gradually increasing 
the pressure, while in the other tests, as in those of 
Table I, the inerements of speed and pressure were 
fairl\ large. 

The limits of .S' belweeii which .seizure occurred are 
shown oil Fig. 1 for the bronze bearing, omitting test 
6, in which it is believisl seizure was caused by the 
oil being too viscous to reach the rubbing surfaces 
Kven with the white metal bearing, seizure occurred 
at much higher values of S than in series 3, and the 
evidence appears to be that the material and smoothness 
of the bearing and journal have a much greater influ- 
<'nce upon the [mint of seizure than does the nature of 
the lubricant It will be noted that seizure took place 
with fatty oils on a bronze bearing at a viilue of S 
two or three times as high as could be reached without 
.seizure on it white metal bearing, using an emulsion of 
60 per cent soluble cutting oil as a lubricant, 

.StiPKRioRi'rv OK White Metal 

To ihUerinine whether the dilTerenee in friction be¬ 
tween the w'hite metal and the bronze bearing.s was duo 
to a dilTerenee in radius of curvature or of film thick- 
ne.ss, careful measurements were made of both bearings. 
No difference would be detected, the radius varying 
from 1.873 to 1.876 in. on either bearing. It might of 
cour.se be considered that the advantage of the white 
metal bearing was due to superior smoothness or fit, 
or to the lubricating power of the lead contained in 
it. but the possibility of obtaining a good fit with a 
given metal is just as truly a characteristic of that 
metal as any peculiar lubricating property which may 
be a.scril)ed to it. 

Other tests made with this same white metal* showed 

K, Burfvsf unti U W WfXMlward XT. S Uun*au of Stand- 
in tV- Trohnolofflc raiM'iti, No 10? (1919>. 


that the friction waa about 60 per cent of that of 
"genuine babbitt of composition 89 per cent of tin, 7i 
of antimony and of copper,” so that these tests 
should be taken as confirming the superiority of this 
particular white metal, rather than as disproving the 
generally accepted belief that the coefficient of fric¬ 
tion with bronze i.s less than with babbitt. 

In order if possible to get a better fit between the 
.lournal and the white metal bearing, the attempt was 
made to run in a new white metal bearing by reversing 
it end for end after each increase of pressure. Theo¬ 
retically, if the journal were a mathematically perfect 
cylinder, this would be the equivalent of reversing the 
direction of rotation, as is done in the Riehl6 testing 
machine. It was found, however, impossible to raise 
the pressure to over 429 lb. per sq.in. (30.2 kg. per 
.sq.cm.) or to get as low a coefficient of friction as with 
the white metal bearing previously employed. 

F PLA NATION OF ToWER'.S HeSULTS 

It i.s noteworthy that Tower obtained complete film 
lubrication with a machine similar to the Cornell ex- 
ce[it 111 length of arc of contact and in ab.sence of recip¬ 
rocating motion of the journal. Tower .says of his 
machine: “A railway axle has a continual end play 
while running which prevents the brass from becoming 
the perfect oil-tight fit which it became in this 
apparatus." 

To test this point, the eccentric which imparts the 
reciprocating motion to the journal was disconnected 
and the journal held rigidly in position as far as end 
play w'as concerned. A new journal wa.s made of hard¬ 
ened sleel and was provided with a magnolia metal 
bearing. With this new equipment the coefficient of 
friction was found at first to lie about 0.009, as with 
the bronze bearing, but after 3 days’ running it in¬ 
creased about 60 per cent, and examination showed that 
the bearing had worn in ridges which were ea.sily visible 
and could also be perceived by the sense of touch. The 
tests were accordingly discontinued. 

The most plausible explanation seems to be that 
Tower obtained complete film lubrication, which could 
not be obtained with the Cornell machine, because he 
had a longer bearing and a greater arc of contact, 
rather than becau.se he had a better fit between Iiearing 
and journal. 

If, as the above-described tests appear to indicate, 
the value of .S at the point of minimum friction is 
decreased as the smoothness is incrca-sed, it might be 



FIG 4—FRICTION TESTS, SERIES S AND 4, ABOVE POINT 
OF MINIMUM FRICTION 
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expected that S would vary with the oiliness of the 
lubricant or with its ability to smooth over inequalities 
in the rubbing surfaces. This replacing of the rubbing 
surfaces with new, smoother surface.s is undoubtedly 
the action of graphite,' and the ad.sorhed films from 
oil.s of good oiliness might be assumed to have a simila-- 
effecl. Wilson and Barnard, basing their opinion upon 
the testa of Archbutt and Uecley” and of Heiniann,' 
conclude: “The use of lubricants of high oilincas tends 
to lowei the critical point, probably because the pres¬ 
ence of an adsorbed semi-solid film on the metal sur¬ 
faces helps to prevent rupture of the fluid lubricating 
film, even after it has become extremely thin.” 

Fig. 5 shows characteristic curves for various bear¬ 
ings, including those from Figs, 1 to 4, and the results 



WAS CNK.VnW N 


ance. This tends to prevent detection of the error, 
pointed out by Harrison, in applying Sommerfeld’s 
formula for transition point to friction teats where, 
theoretically, there should be no point of minimum 
friction, and the critical point actually observed is due 
to rupture of the film and metallic contact. 



i ii: f. i Kn''ruis 'ri-ts'cs n\ 'cwo ,ui.s itv itii'n. 

In big. 7 arc shown the very few tc.sts in which all 
data, including clearance, arc given. Kingsbury'' gives 
complete data concerning his tests with a compressive 
luliricant, air, but special formulas, given by Harrison, 
arc nece.s.sary, and these tests have been omitted from 
Fig. 7. 

Both Hcimann and Horsey state that is equal to 
0.004 (although Hersey” adds the caution, “when the 


of Biel, shown separately in Fig. fj. Data concerning 
tc.sts of Hayward, Tower, Horsey and Stribeck'" were 
scaled from diagrams of Wil.son and Barnard. Laache’s” 
tests have been omitted, because they covered only high 
c alues of S. 

Examination of Wilson and Barnard’s curve from 
tests of Archbutt and Deeley shows that the data were 
taken from table XCIE, assuming that tests were 
made at fiO deg, F., the temperature for which visco.s- 
ities are given. Archbutt and Ueeley do not state that 
this was the temperature of friction tests, and the 
present writer was unwilling to make this assumption 
and accordingly has omitted these testa from Fig. H. 
Only in the case of testa with special red engine oil 
and rapeseed oil, in table XCI I), did it .seem pos.^iblc to 
identify the oils and to determine the viscosity at the 
temperature of the oil film, from data given elsewhere 
in the book. The.se two points are shown on Fig. ,1, 
but merely serve to indicate the coefficient of friction at 
points presumably not very far from the point of 

2A 

minimum friction. For all curves of Fig. .1, ^ was 
assumed to be equal to 0.001, 

It will be noted that although there is considerable 
variation in the value of S at the point of minimum 
friction, the average is not far from the theoretical 
value of 0.0211 at the transition point for any clear- 

for exHmpU', C\ F. Mabcry. Jour., vol. 82, pp, 163 

S03 (1910). 

•L. Arehbutl and R. M. Dealcy, “Lubrication and Lubricanta, ’ 
1)P. 190 885. 887 (1912) 

*H. Helmann, Z. Ver. dent. Inff„ vol. 49. p. 1226 (1908). 

‘“R. Stribock, Z. Ver. dauf. 7wp., Injr., voL 46. p. 1841 (1902) 

“O laaachc, Z. Ver. ieut. Jng., vol. 46, p. 1181 (19021. 



bearing was new"), and this makes it possible to com¬ 
pare the slope of the experimental curves with the 
theoretical slope. The necessary equations are given 
by Sommerfeld and by Harrison and may be written 

/i-- , - V ... . . . (2) 
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In usiiiK the above equations it is simplest to assume 
values of o, the ratio of the radial elearaiice A to the 
distance between centers of bearing and journal, re¬ 
membering that a = \/~2 at the transition point. When 
/ is calculated from the moment of the journal, as in 
Heimann’s deceleration tests, eiiuatinn (-I) .should be 
used in connection with eijuations {2j and (I!I, giving 
a curve concave upward. If / is calculated from the 
moment of the bearing cap, as in llersey'.'- tests and is 
usually the case, equation (.5) should be used instead 
of equation (4), giving a curve concave downward 
except at very low values of i'. Both curves apjiroach 
asymptotically to the straight line passing through the 
origin, the tangent of slope being 


For the Bureau of Standards tests in Fig. !i, the 
variation of / with S is indicated by straight lines 
above the point of minimum friction, but it is realized 
that the law of variation might be more accurately 
indicated by curved lines which the accuracy of tests was 
not sufficient to detect. In Her.sey’s tests also there is 
no indication of curvature. But in the great majority 
of tests, including those of Tower and Hayward when 
considered over a wide enough range, the curves are 
concave downward. 

In P'igs. (i and 7 the points merely indicate the 
places at which data were scaled from the original 
diagrams. It will be swn that even in lleimann’s teats, 
where, theoretically, equation (4 1 should aiiply, end 
leakage or other circumstance not considered in the 
equation has caused the curves to be concavi' downward. 
F'ig. 7, where the clearance is known, as well as hbg. .b, 
where it is assumed, both show that the theoretical 
transition imint .serves fairly well to indicate the aver¬ 
age value of S which may be expected at the point of 
minimum friction. 


Results ok Various Invk,.stk;atoh,s 

It is believed that Wilson and Barnard overlooked 
the effect of clearance upon the location of the point of 
minimum friction in coming to thidr conclusion that its 
location varied with the oiliness of the lubricant. Table 
III gives the small amount of available information 
upon which to ba.se a conclusion. 

With the oxce|)tion of the Bureau of Standards tests, 
all the tests of Table III were made on complete bear¬ 
ings. It will be .seen that in general S varies from 
about 0.02 to 0.04 no mattir what lubricant is u.scd, 
but that there appears to be a tendency toward lower 
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values of S when the bearings are short. Hersey is 
the only experimenter to get a low value of S with 
a long bearing. While it might be expected that the 
bad effects of leakage would be more noticeable with 
a short bearing, it is possible that this is compensated 
for by the greater ease of getting a good fit on a 
shorter bearing. 

Biel compared a mineral oil with a blend of electric¬ 
ally polymerized oil with mineral oil, expecting to show 
that the blend had superior oilincss. It will be noted 
that the blend did show a lower coefficient of friction, 
but the value of S at the point of minimum friction 
was higher than with the straight mineral oil. 

Stribeck’s comparison of a cast-iron and a white metal 
liearing is difficult to interpret, because the former was 
.■t.29 diameters and the latter only 1.00 diameter in 
length. But he gives a comparison between the short 
white metal bearing and the original bearing from 
which it was cut and which was 1.96 diameters in 
lengTh: "The shortened bearing showed at medium 
and high speeds almost exactly the same friction curves 
as for the ll!7-mm, long bearing which was run in. At 
low speeds (64 r.p.m. and less) and high enough pres- 
sure.H, there was an increase in the coefficient of friction 
with increasing pressure, and there was the difference 
that with the longer bearing the increase began sooner 
than w'ith the shorter.” He then goes on to say that 
his published data concern only the shorter bearing, 
which he .selected because of the wider range in his 
tests of both speed and pressure. Thus the fact that 
the cast-iron bearing showed a higher value of S at the 
point of minimum friction than did the, shortened white 
metal bearing is at least partly due, to the greater 
length of the cast-iron bearing. 

CONCLUSION.S 

The conclusion which may be drawn from Table III 
is that there is little or no evidence available to show 
that the value of S at the point of minimum friction 
decreases as the oiliness improves. If the location of S 
does vary with the oiliness, this variation could be 
detected only with a friction machine, possibly of the 
disk type, in which wear of the rubbing surfaces would 
not cause a variation in smoothness or of clearance 
during the series of testa necessary to locate the point 
of minimum friction. 

It is believed that the pre.sent paper justifies the fol¬ 
lowing conclusions: 

1. There is little probability that a journal friction 
te.sting machine will ever prove convenient for testing 
oiliness, because the clearance changes with wear. 

2. There is no experimental evidence that the value 
of Sommerfeld’a criterion at the point of minimum 
friction varies with the oiliness. 

Lignite Ulilizution 

Experiments have re<-ently been made at the lignite 
utilization plant at Rienfait, Sask., for the purpose of 
testing a .special retort designed at the Bureau of Mines 
in Washington, as the proec.ss of the Canadian Lignite 
Utilization Board has proved too delicate. The form 
of carbonization which is being tested at the Beinfait 
plant has been tried out in the United States with satis¬ 
factory results. It is believed that when the Canadian 
Lignite Utilization Board has completed the work for 
which it was established low-grade lignites can be placed 
on the market in healthy competition with anthracite. 
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Technical Education 
In Metallurgy 

By Carle R. Hayward 

i’ror.-ssor of M.is.s.ichu'^iils InstUiue 

of Torlinof.l^^ry 

I T IS DIFFICULT In say anythiiiK' new about technical 
education, yet every conference on the subject, such 
aS that held in New York on Feb, 21 liy the Mining and 
Metallurgical Society of America and the A.I.M.E., 
stimulates interest, and even old ideas dressed in new 
phraseology and marshaled in a new order help to 
cry.stallize conviction on the subject. 

The .scathing statements regarding metallurgical 
courses in recent editorials in Chemical & MctaUnrtjical 
Emjincering and repeated by Mr. Thum with additions 
at the conference referred to above cause some of us 
to think, even if we don’t agree with them. The experi¬ 
ences of men like E. P. Mathewson with large numbers 
of metallurgical graduates is evidence that must be 
considered in making final decisions, while the long 
year.s of experience of teachers like President McNair 
must also be weighed very carefully. 

Problems of Education 

The writer is a teacher becau.se he likes leaching and 
the satisfaction which comes from helping to prepare 
young men for their life work. It is probably fair to 
say that a majority of men have the same motives in 
teaching. All such are continually .searching for 
methods which will enable them to send their .students 
out better prepared. We think and talk about the prob¬ 
lems which confront us and are continually trying 
experiments to .see if improvements can be found. We 
don’t all agree on everything by any means, and it is 
well that we don’t, but it seems fair to assume that the 
experienced metallurgical teacher knows more about the 
problems of teaching than the average engineer. The 
engineer specifies certain qualities in his materials, hut 
he usually leaves the methods of manufacture to the 
manufacturer. Why not apply the same principles in 
educating men to meet given requirements? 

There is one point which must always be considered. 
It is one of the greatest problems in education. The 
manufacturer can go into the market and select his raw 
materials, while the school must take whatever eome.s 
to it after going through forms of examination which 
everyone recognizes are inadequate. Give us some 
method of selecting our stock that is as accurate as the 
manufacturer uses in selecting his raw materi.ds and 
our finished product will not need the apologies that 
much of it gets now. Furthermore, the steel maker can 
take an ingot and with mathematical precision roll it 
to a given shape and size, but if anyone has the illusion 
that a technical school can perform a similar process 
with a student he has little conception of teaching. 

There are four major subjects of discussion regard- 
in technical education: 1. What should be taught? 
2. How should it be taught? 3. How long should the 
course be? 4. Who should be admitted to technical 
schools? 

What Should Be Taught? 

Practically everyone is agreed that every branch of 
engineering requires a thorough grounding in mathe¬ 
matics, and although there is not complete unanimity 
on the subject, probably moat would agree that the 
metallurgist should go at least through calculus. It is 


liecoming increasingly evident that the chemical train¬ 
ing of the metallurgist should include a thorough course 
in physico-, thermo- and electrochemistry if he is to be 
adeijuately fitted to cope with leaching and electrodepo- 
sition problems and the pressing problems of furnace 
eflieiencies. The metallurgical engineer should also 
know something of mechanical engineering and elec¬ 
trical engineering, but it is a mistake to attempt to 
make him a designer of mechanical or electrical machin¬ 
ery. With a thorough grounding in physics and chem¬ 
istry, enough mineralogy ami geology to understand the 
sources of his raw materials, a very brief course in 
mining to give him a background for first coats and a 
course in ore dressing the student is prepared for his 
study of metallurgy proper. 

Pertain principles of metallurgy are doubtless taught 
in all .schools; beyond that there is inevitably a wide 
divergence in practice. Some stress copper, some gold 
and silver, .some iron ami steel, each with good reason. 
Some have much laboratory work, some very little; 
lirobably the iirojicr amount lies between the two ex¬ 
tremes. At M.l.T. we require a well-balanced course 
covering the entire field of metallurgy and then allow 
optional specialization along either ferrous or non-fer¬ 
rous lines. An increasing demand for principles of 
accounting and economic consideration of processes 
must have an effect on metallurgical instruction and will 
inevitably modify some courses. The Ma.ssachusetts 
Institute of Technology has from the first insi.sted on a 
certain minimum of so-called general or cultural sub¬ 
jects, which necessarily cut the time allowed for tech¬ 
nical subjects, and careful thought is nece.ssary to make 
this limited time count to the greatest advantage. Non- 
essentials must be eliminated and the students given a 
proper persjiective. 

How Should It Be Taught? 

Fir.st and foremost a suViject must be made interest¬ 
ing. Any art or artifice to bring this about is legiti¬ 
mate. Time spent in trying to instruct a class that is 
not interested is practically wasted. The student should 
be taught to use the library freely, not as a slave driven 
to a task but with a real thirst for knowledge that has 
been stimulated in the laboratory or the class room. 
Succe.ssfully to stimulate this interest is extremely dif¬ 
ficult, but on it hangs success or failure as a teacher. 
The metallurgical laboratory can never teach practice, 
but it is invaluable for illustrating principles; here also 
the research spirit may be developed and the two words 
“Why” and “How” should be ever kept in the ears and 
minds of the students. 

It is unfortunately necessary to devote a large pro¬ 
portion of the class-room time to teaching facts and 
describing operations, but the writer has found that 
the time which is most profitably spent is that used in 
discussing reasons for various operations. A class 
which can be induced to give theories or explanations 
of existing proces.scs or suggestions for possible im¬ 
provements in procedure or apparatus is doing some 
real thinking and even the most severe critics of present 
technical education agree that this is one of the most 
important things which should be accomplished. 

It has been suggested that different branches of metal¬ 
lurgy be taught by bringing in specialists in each of 
these fields. The objection to this is that few of the 
specialists know how to teach or how to dress up their 
subject in a way in which it can be assimilated by the 
student who knows nothing about it In advance. A far 



600 


CHEMICAL AND METALLURCICAL ENGIVEEBING 


Vol. 28, iVo. IS 


better way would be to have such apecialiats give one or 
two lectures after the student has learned the funda¬ 
mentals of the subject from his reuular teacher. In 
most cases these eminent specialists can do more Kood 
by speakinK informally to the students about their 
persona! experiences than by iriviny' a formal lecture. 
We have tried tioth methods at M l T and I feel sure 
that this is true. 

How Long Should the CouksI' He? 

Then' are many arguments in favor of takinir a 
college coui'se before attending technical school, espe¬ 
cially if the student is ready for colleyc liy 1C or 17. 
Also in the exceirtional ca.se where a student knows 
definitely what line of work he is to lollow on ijradua- 
tion an additional year of specialized technical study 
may be wise, liut after weiirhinn all the evidence that 
has come to my attention I am convinced that for the 
vast majority of students it ik wise to start on life's 
real problem at once after A years ol technical training 
The metallurgical graduate who is yoiny into Ihe pro¬ 
ducing end must start at the botloni of Ihe ladder. If 
he is too old or has spent too lony a tune in school, he 
does not adapt himself as readily to the trying condi 
lions under which he must heynn his career and thus 
labors under a severe handicap. The d-year man who 
has been properly trained has a Kood technical founda¬ 
tion. If he has the ripht stuff in him. he will erect a 
durable su|ierstructiire on this foundation. If he hasn’t 
Ihe riyrht stuff in him. a few additional years in school 
will do him little or no (rood. 

Summer work in plants should he urped or reipiired 
Visits to various plants are desirable and it may he 
advantageous to work out a co-operative arraniremenl 
whcreliy certain work is done at iilants under diri'cl 
supervision of instructors. 

Who Should He Aiimitted to Tixtinh-al Schools? 

Some come Ix'cause their parents want tlieni to. Some 
tiecause they expect to aciiuiri' preat wealth in the 
enjrineerinp profession. Some liecau.se they think they 
will like eiiKineerinp siilijects. Some because some 
friends have pone or are poinp. About .’ll) per cent fall 
by the wayside liefore Ihe depree.s are conferred. Fifty 
per cent or more of the remainder do not practice en- 
pineerinp or amount to little in the profession. A small 
percentape become eminent or reach the poals they 
.seek. Why did the first 50 per cent fail? The reasons 
are many and need not he enumerated. Many were im¬ 
properly prepared and W'cre unatile to overcome the 
handicap. Should they have been e.vcluded? Perhaps 
so, tiut many a man with inadc(|uate iireparatiori has 
finished with distinction. Many were wholly unfitted 
for enpineerinp work. Should they have been excluded? 
They probably would have been if we knew fully how to 
apply intellipence testa, yet even many of those have 
received some benefit from their experience. Many 
have ju.st ordinary ability and no amount of education 
will increa.se it. Should they he excluded? Some think 
so, but most of us think they have a ripht to all they 
can pel and we can offer them. 

What a joy teachinp would be if we had to deal only 
with a handful of picked men! What encomiums would 
be heaped on the institutions whose alumni were all 
enrolled in “Who’s Who”! Apparently this is the re¬ 
sult expected by some of our critics, but there are some 
facta which should not be forgotten: 1. An engineer¬ 
ing education is not wasted just because a man does 


not follow engineering as a profession. 2. No .school 
can produce finished engineers. The patience and co¬ 
operation of industrial organizations is necessary to 
produce a finished product. 3. The biggest factor in 
ultimate success is a man’s personal characteristics and 
mental ability. Such men will become succe.ssful with¬ 
out a technical training. The school can merely en¬ 
hance that success. 4. Even at graduation there is no 
way yet available to predict surely the future succe.ss 
of the student. Often the least promising has undis¬ 
covered powers which will .send him ahead of his ap- 
liarenlly more able companion. I'urthermorc it should 
he pointed out that although curricula differ widely, 
men from different schools are everywhere coping suc¬ 
cessfully with the problems which confront them in 
greatly diversified fields. 

All the above and many other points should he con¬ 
sidered before criticising too harshly our technical 
schools. Their graduates are doing a magnificent work 
and many of them freely give fair credit to the schools. 
There will always be room for improvement, and im¬ 
provements will continually he made if employers of 
graduates will co-operate in a broad and liberal spirit 
with those who are trying hard to turn out men who 
will lit ill to a multitude of positions in a multitude of 
plants to Ihe honor and profit of all concerned. 

Use of Flasli in For^iii^s 

111 the course of a lecture delivered Viefore the Hritish 
Association of Drop f'orgers and reported in The En- 
niiiecr. Leslie Aitchi.son pointed oul that if the steel for 
making a forging was cut too short or of too small 
slock superfluous steel will not he forced out between 
the dies in sufficient ((uantity, and con.sequently there 
will he little or no flash. This might appear to he a 
heiielit ; actually it is a very serious danger because 
there is no cushion of steel between the dies. As a 
result Ihe dies come together on their faces and 
mutually givi- each other u blow which is frecpiently 
of suflicieni intensity to break one of them or badly 
damage some portion of the cylinder. 

If too much steel is taken to make the forging, there 
is a gross waste of material. Excess steel is forced 
oul between the dies in a comparatively thin squirt. 
This fin of metal is in clo.se contact with the ujiper and 
lower dies, and consequently Viecomes chilled fairly 
rapidly, and Ihe excess of material lying in the jiattern 
cannot easily be squeezed out. A further consequence 
is that as the scrap becomes cold very readily it tends 
to split under the impact of the dies. The splits in the 
flash tend to spread inward and may actually proceed 
into the stamping it.self. 

Produrlioii of Rolled Zinc in 1922 

The reports made to the United States Geological Sur¬ 
vey by producers show that the output of rolled zinc in 
the United States in 1922 gained 76 per cent over that 
of 1921. At the beginning of 19‘22 the market quotation 
on rolled zinc in mill lota at the rolling plants was 8.5c. 
a pound, declining to 7.5c. by the middle of the year and 
rising to 9.5c. at the close of the year. 

The large imports of zinc, which were a feature of 
the first half of 1921, were not repeated in 1922. Ap¬ 
proximately 400 tons was imported during the early 
part of the year. The average declared value at the 
foreign mills was 7.1c. a pound, as compared with 3.7c 
a pound in 1921. 
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Synopsis of Recent 
Chemical 6 Metdllui’gical Literature 


“Chein. & Met.’*” Li»l 
of Reviewed Publications 

Below are listed the publications that 
arc reviewed by the staff of Ckem. & 
Met. The important articles are listed 
in the synopsis box and the most signifi¬ 
cant contributions are abstracted and 
published on these pages: 

Aiu'iiiatt Feriilixcr, 1010 Arcli .St. 

Prt. 

ItUmt Furnace and l Plant. 108 Smith 
llcUl St, Ihtt.sburKh, Pa 

flraftn World and Piateifi' C!ind(. Khn fin<l 
Iniaiir Sts., Nc’w York. 

Jtru k and Clnii ivVrord, filO Kc(l«‘r;il Si . 

' 'liicapo, IIJ. 

Canadian ChoniKtry and 07 

St., West, Toronto. Ont.. (Tanaila 
r/iraiirai Ahfttract.'i, 1705* (J St, N. W, 
Wji.^iliiriKton, T). C 

<'h<mufi.l Ayr (Now York), 381 Fourth 
\\c. Now York 

C>irm%rnl Age {[/ondon), K Pomoiii' St. 
li-m<5on. K P. 4. RnKhuid 

Zritnny. Pothon, Aohiilt, (Jci- 

nmny 

(’Imnifitry and Indnatry. 1G-7 Finsbury 
.Squ;ir(\ Liondon, E. C. 2, Enffhmd 

C’himu ct Ind}v<tric, 49 Kuo dfis Mathu- 
Mii.s. Pfirla. Fruru’c 

f;fdor Trade Journal, 21 Ka»i 4 01ti St . 
Vow York. 

Po7/iTii<rr(;r Ixfporis. 1 )rpM it incut of Pom 
mire, Wnshinpton, J) P 
l>n/g and Chemical Morkctu, .3 Park 
J'l.M'e, N<‘W' York 

Fiirtnry, 342 Madison Avc. Now Yoik 
Ffii-ts Ahnut Sugar. 132 Front St. New 
1 ork Plly. 

Federal h'c.'arvi Tlullettn <'J*vcrnrnont 
I'niitlriK OfTleo, Washington, I). C. 

Forging and llrat Treating, 108 .Smith 
hold SI, Jdltsbureh, Pa. 

Aye-lterord, 52 Yainb'i’bilt Now 

\ ork 

C,as Journa.], 11 Kolt Pourt, Floot St , Lon¬ 
don. England 

(Jrvcral Kleriric Rcineu , Peiiornl Mlcctrlo 
''o , Srheneetady. N Y. 

Cluckauf, EMH<-n, Germany. 
lIlwiTrated Official Journal, 168 Fleet St.. 
l;ondon, E.C. 4, England. 

India Rubber U’orM. 25 West iSth St, 
N’ew York. 

Industrial o»t(i Etwinee.rinp Chemitiirv, 
\rnerlcan Chemical Society. 810 15th St.. 
-■'7. W.. Washington, 1). C. 

Jnduntrial Digest, 26 We.st 45111 St., New 
York. 


Management , 120 West 32nd 
St . New York, 

Survey, Kirby Kldg , Cleveland, 

()llio 

/nt67 national Sugar Journal, 2 St Dun 
Stan's IllU, lAindon, E. P. 2, England 
Iron Agt, 239 West 39th St., New York 
Iron a7id Coal Trodr Revtcw, Bi'Sflenier 
Houai-, Adelpbl, Strand W. P 2. London. 
England. 

Journal of ATnci'ir^an CActtiual Socnety, 
810 18th .St., N. W. Wa.shlngton, 1). P, 
^ou?*nol of the Ivstitutum of Petroleum 
Trehnologists and Record of Traiu\action.K. 
5 John St.. Adi'lphi. Strand, Ixmdon, W. C 
2, Englaiiil 

J/Fcko dea Mans e( d< la M^tallurpie, 
7 Kue d’OITonionl, Pnrl.s, l-'rance. 

I.'lnduttfrxe, ChxniigxK. 8 Iluo do Miro- 
iiu'Hml, Pails, Franco 

Af(ina(;omc7tt Engxneenny, 20 V’o.soy St . 
Now York, 

Mrtall 7ind Er::, Berlin, S W. 11, KOnlg- 
gnilzcn Stra«a<> 106. 

Afi7vi7Vf; and Metnllurgu, 20 Went 39th St., 
N( W’ York. 

Sattonal Piovusioner. 407 South Dearborn 
St . Phicago. Ill 

Ntw Jtiscy PrianiKvt, 170 Ro.sovilh' Avi.. 
Newark, N. J. 

Official Oazette of the Unit<‘d Slate.>i 
Pntenl OfTlci-, Wa-siiington, 1) C. 

Oil, Paint and Drug Repoiter, 100 Wil¬ 
liam St.. New York 
Prt7)fT. 36 We>it 44111 St. Now Ymk. 

Pulp and Paper Mayaziut, Gardmivah-. 
c^uo,, Panada 

Revw (le /Ifotat/iii i/h. 5 PUC PIgalle, 
J’ariH, Franco, 

/if?757// CniiU'r.selle de.'f Mmcn, 16 Qual dea 
LtatH-l’nls. Lioge, B<‘lgiuni 

Rock I'roductn. 542 Sontii Dearborn St . 
Pliicagii, Ill 

Ruhhf r A 01 . 225 Fourth Avc, Niw Vorlc. 
Stahl Mild EiHcn, Vet lag Stahlehscn rn. h 
H. Da.s.soldoif. Sohhoszfacli C64. 

SiiiKir, l,5:i Waverlv Place, New York 
'I'aglor Sorixtx/ Ihdletm, 2!i VV’eat 31hh SI . 
Now YniK 


Road Tar Sp4M*ificutionH 

Gan Jountal (London) for PVb. 21 
tDves a rather complete review of the 
new specifications for tar treatment of 
roads which has been adopted by the 
British Ministry of Transport (Roads 
Department). Copy of the full directions 
can be secured from His Majesty's Sta¬ 
tionery OITicr. Imperial House, King's 
Way, London, W. C. 2, for Is. each. 


Imporlanl Articles in Current Literature 


More than fifty Indualrlal. technical 
or sclontifh- pcrlodlcnla and trade 
papers arc reviewed regulnrly by tlie 
staff of Chem. d Met. The articles 
listed below have been selected from 
these publications because they rep¬ 
resent the most con.^picuous themes in 
contemporary literature, and consc- 
fpiently should be of considerable Inter- 
o.st to our reader,s. Those that are of 


unusmil Inti risl will be published later 
in abKtracl in this department. but 
Hin<c it Is trequently InuKiHslble to pre¬ 
pare a satisfactory abstract of an 
article, this list will enable our Headers 
to keep abreast of current literature 
and direct their reading to advantage. 
The magazines revii-wed have all been 
received within n fortnight of our pub¬ 
lication date 


.Suu*HATB or Ammonia Manufac- 
Tt?E£. The Amerxean FertiUter, March 
10, 1928. pp. 25-32. 

Tin I;kto8IT8 in the Malay. .T. B. 
Newaom. Eng. d Ifin. Jour.-Preae, 
March 17. 1928. pp. 485-491. 

Thb IaAWS of Criishino. j. Her¬ 
man. Eng. d Min. Jour.-PreeB, March 
17. 1928. pp. 498-499. 

Manitfacture of Varnish. G. N. 
HIU, Can. Chem. d Met., March, 1928, 
pp. 60-83. 

Refractory Materials (IV). La 
TcchniQue Modeme, March 1. 1928, 
pp. 144-148. 

Pall Riysr Gas Plant. A. C. Klein. 
Amerieon 0<u AMOciation Montkh/, 
March, 1928, pp. 188-191. 


Facts Conbidkrkd as Industrial 
Stabilizers. R. II. Booth. Iron Age, 
March 8. 1923, pp. 673-677. 

('HROMK-NirKEL STEEL IN TRACK 

Work. F. G. Hltlbard. Iron Age, 
March 15. 1923. pp. 753-757, 

Rittort Vacuum akd Quality Con¬ 
trol. W. H. Warren. Oas Journal. 
March 7, 1923, p. 619. 

Study op tub Plasticity or Paint. 
Eugene C. Bingham. Herbert 1). Bruce 
and Martin O. Wolbaeh. Jr. J. Frank¬ 
lin Inst,, March, 1928, pp. 803-817. 

Oxidation of Hydrck^arbons With 
.SpBCIAL RariRBNCB TO Formaldbhtdb 
Production. Part II. Action of Oa on 
ClL T. Sherlock Wheeler and B. W. 
Blair. /. Boo. Ohom. Ind., March 9, 
1928. pp. 81-86T. 


Low-Gratle (HU in Water-Gas 
Making 

In thu cHiburctted water-gas plant 
that was desittiH'd and constructed by 
the Fall River (Ma.ss.) Gas Works Co. 
by Stone & Webster in 1922, an attempt 
was made to anticipate Ras-making 
conditions that may be expected within, 
the next decade, particularly with re¬ 
spect to the supply of enrichinff oil. 
A. C. Klein describes this in the 
Amerirati Gar As.'iociation Monthly for 
March, ll)2:t. 

Due to the prcvsent condition in the 
supply of petroleum and future pros¬ 
pects of this supply, the gas industry 
well may ask itself what sort of en¬ 
riching oil it may have to handle in- 
the near future. It will undoubtedly 
he neces.sary to use such distillates and 
crudes .as cannot he (‘conomically con¬ 
verted into gasoline. The two principal 
sources of these oils will be, first, the 
re.siduum from mid-continent crudes 
which remains after all the fractions 
that can be converted into gasoline 
have been removed; second, topped or 
untopped crudes of an asphalt base 
.such as the heavy crude California and 
Mexican oils which niv not desirable 
for use in cracking plants because the 
gasoline yielded is low and the residuum 
practically un.salahle. These oils are 
low in gravity, viscous, high in sulphur 
and high in coke. 

Fixkd SuLPiinu Formation 

It has been found that the use of 
high-sulphur oils in enriching water 
gas results in high-hydrogen sulphide 
content and a high content of fixed 
sulphur impurity. The Stone & 
Webster heavy oil process is bused 
upon the theory that the formation 
of such sulphur compounds takes place 
only in the presence of incandescent 
t-arbon. Thai is, the sulphur in the 
oil enters first into the form of hydro¬ 
gen sulphide and in the presence of 
incandescent carbon the hydrogen sul¬ 
phide is reduced and carbon bisulphide, 
a fixed form of sulphur, i.s formed. 
The formation of suiphur compounds 
in the carburetor appears to be pro¬ 
portional to the sulphur content of 
the oil used, equilibrium being reached, 
apparently, when the fixed sulphur in 
the gas is somewhat in excess of 10 
per cent of the hydrogen sulphide con¬ 
tent 

Thi.s maximum can be attained only 
in the pre.scnce of an excess of incan¬ 
descent coke in the carburetor. This 
coke would be formed from the use of 
an oil high in coke. 

This coke is formed during the car- 
buration process and is deposited orr 
the checkerwork in the carburetor. 
During the run in which it is deposited 
it is too cool to react with the hydrogen 
sulphide. If permitted to remain, how¬ 
ever, it becomes incandescent during 
the succeeding blow-run and on the 
following run is active in the formation 
of carbon bisulphide. This makes it 
apparent that the way to keep fixed 
sulphur compound out of the car- 
buretted gas is to remove the coke 
from the carburetor after every rm, 
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hence starting each run with clean 
checkerwork. 

Skjne & Wkbbteb Process Is Used 
AT Fall River 

The water-gus installation at Fail 
River embodies sonic features of dcsnrn 
which have been worked out eKpecially 
for handling low-gravity, high-sulphui 
oils. A carburetor blast eonnecUon has 
been made 24 in. in diameter, and a 
meter is installed for the measurement 
of carburetor air used. A connectufn 
ia installed between the top of the 
generator-carburetor angle eonnection 
and the top of the superheater. This 
connection is of 42-in. diameter |)ipe, 
brick lined, containing a hyilruulirally 
operated hot valve. In the lower gen¬ 
erator connection an additional 2‘1-in. 
hot valve has l>een installed alongside 
of the regular one, and the hydraulic 
cylinder of this valve has liei-ri inter- 
connected with the extra 42-in. hot 
valve so that one valve will always be 
closed and the other always open. 

This connection enables the generator 
to be isolated from the eurbuietor so 
that air may lu' a(lmitt(*d undei tlie 
generator g?*ale and to the top id’ the 
carl)un*tor at the .same time, the gon- 
crator blast heating the fuel bed while 
the carburetor air consumes the carlion 
on the checker brick, thereby boating 
the brick. The generator gaso.s liy 
pass the carburetor and superheater 
and meet the carburetor gases at tlie 
superheater stack, where they are 
burned by the exces.s oxygen in the 
carburetor bla.st products, the heat so 
generated being recovered in waste 
heat boilers. Oils of 15 per cent eoke 
content generate enough heal to restori’ 
the checker brick to the proper gas 
making teinperalure. With oils of 
lower coke content it may be necessary 
to burn the geruTator gase.s in the car¬ 
buretor for a short time at the end of 
each blow run. The system hen‘ de¬ 
scribed provides for this. 


CompoHition un<1 Proportion of 
Diasporo, Bauxite and (ribbnito 

High-alumina refractories may be 
made from three ores—din.s))ore, baux¬ 
ite and gibKsite. Diaspore is the mono- 
hydrate of alumina, gibbsite the tri¬ 
hydrate and bauxite is a mixture of 
the two. A careful study of the com¬ 
position and properties of these ores, 
made by Raymond M. How’e and R. F. 
Ferguson, has been published in the 
Jntirnn} of thi* American Ceramic So¬ 
ciety, March. 1923. p. 49ti. 


It was found that the ores vary con- 
.siderably in chemical composition, ex- 
<'e])t in magnesia, alkalis and titania. 
Tlieir fusion points are lowered moat 
by lime and least by ferric oxide and 
silica. The burning .shrinkages of the 
r.iinerals high in silica were lowest, 
vhile tho.se high in ferric oxide shrank 
the most. Gibb.site was found to have 
a higlier burning shrinkage than dia- 
siHifc. Some general data for bauxite 
anil diaspore are given in the accum- 
jianying table. 

On page 501 of the same issue is an 
article liy D. C. Wy.sor on “Diaspore 
(May of Arkansas and Mis.souri,” fol¬ 
lowed by discus.sion.s which bring out 
many points of interest in connection 
uiih diaspore dejiosits. 


Hoi Drawing on a Mandril 

Thi.'-; article' was read by Eugene 
SclincidiT at the autumn (1921) meet¬ 
ing of the Iron and Steel Institute, and 
can be considered as a sequel to one 
published in the journal of that Insti- 
liilc in 1920, No. 2, p. 22.3, under the 
tide “An Investigation of Various 
Fnrgirig Operations Carried Out Under 
Hydraulic Presses."' 

Drawing on a mandril has for its 
oliject the lengthening of a hollow 
blank obtained by punching or easting, 
while keeping it, by mean.s of a man¬ 
dril, at the required internal .section. 
Tfie operation is relatively simple, but 
(he conditions under which the work is 
actually carried out are but little 
known. 

In the present contribution the rela¬ 
tion i^ worked out between the resist¬ 
ance of the metal to displacement and 
the strain per square millimeter carried 
by Llie remaining .section. 

It is neee.s.sary, of course, that in 
ordei for a blank to he drawn the 
strain per .square millimeter of remain¬ 
ing section be less than the breaking 
strain at the working teniperature. It 
is demonstrated that if wc operate 
under the same conditions of tempera¬ 
ture and with dies who.so surfaces of 
contact are in the same state, the resist¬ 
ance to displacement increases as the 
angle of contact between hot metal and 
die decreases. 

The strain in the material varies 
according to the temperature at which 
the drawing is done, but is further a 
direct function of the elongation ef¬ 
fected during the operation. The 
maximum elongation that can he given 

'h’rrut dr ^frUlllur(7ir, Mf'morics, M'lrch, 

Ifn-l*. pp IDl-l 11 
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a blank is much greater as the blank 
becomes thinner. 

In a general manner it is better to 
keep a Jittle below the maximum elon¬ 
gation obtainable and thus avoid the 
consequences which may be caused by 
large differences of temperature. 

The dies should have as nearly as 
possible the ideal .section indicated and 
should be very smooth and very hard. 

The punches require every care, both 
as to fini.sh ami quality; tool marks and 
rough surfaces should be scrupulously 
avoided. The tensile .strength should 
bo 6.5 to 70 kg. per .sq.mm. (100,000 lb. 
per sq.in.). 

A very large number and variety of 
blanks of all dimensions were manu¬ 
factured and studied in this inve.stiga- 
tion and enabled the author to make 
numerous observations especially appli¬ 
cable to the needs of the shop. Follow¬ 
ing these results the method of working 
no longer need follow empirical lines. 

Book Reviews 

(niYSTAT-T.lZATlOX OI' .MlCl'Al.K Ply CoIolUl 

V T. Uehiieir, (' ll . piibllsiied by Ih*' 
UniV'.T.vlty of liOiKbiTi Jb’c.sH, Ltd , 17 Wiii- 
wick .'Sriijoro, L<irHli)n. EtiKinnd. 5 x 7i in 
1 Kt DP, with (57 illu.'.tfalionH in IIh* text 
and 21 pbilc.'^ l‘i'H‘C, 7s (>«1, net. 

Colonel Belaiew is quite well known 
for hi.s researches on Dama.scene swords 
and variou.s curiou.s stable .structures in 
iron and steel. He was also perhaps 
the firstf to produce Widmansliittian 
.structure—well known in meteorites— 
in artificial alloys. His researches were 
started in 1906 at the Michael Artillery 
Academy, Petrograd, under the guid¬ 
ance of Professor Tschernoff. Having 
been invalided from the Rus.sian Army 
during the great war, he was .sent to 
England to serve with the inspection 
staff on Russian munition.s. Advantage 
was taken of his pre.senco in Great 
Britain by the University of London to 
enlist him as a special lecturer, and 
one course of these lectures forms the 
basis of this little volume. 

The author’s researches on crystal¬ 
lization of steel were animated by the 
idea of bringing into closer harmony 
the processes of crystallization with 
various area.s of the iron-carbon dia¬ 
gram. Studying the works of Sorby, 
who gradually was brought from the 
study of the macrostructure of meteor¬ 
ites to the microstnicture of .steel, and 
learning how AnossotT likewi.se .started 
from the macrostructure of Damascene 
blades, the author felt deeply impressed 
by the importance of macrostructuro, 
and directed his early efforts toward 
obtaining large structures easily dis¬ 
cernible Avith the naked eye. 

In view of the growing realization 
that macroslructure and “fiber” have a 
great but not as yet understood influ¬ 
ence on the quality of finished pieces, 
this little book should prove interesting 
reading to a large number of men 
charged with technical control of metal¬ 
lic manufacturing. E. E. ThuM. 
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Recent 

Chemical 6^ Metallurgical Patents 


Pruduction of Metal Hydrates and 
(ias. Including? Acetylene -J. H. Renl 
has assigned to Thomas Q. Hojran, of 
Boston, his patent on a process and 
material for the production of sodium 
or potassium hydroxide, together with 
carhidc materials “suitable for the gon- 
oralion of acetylene or the preparation 
of nitrified material” and also simul¬ 
taneous production of large quantity of 
fuel gas. This invention requires a 
mixture of cokable carbonaceous mate¬ 
rial (preferably bituminous eoal) with 
(‘ither sodium or potassium feldspar in 
about, the proportions of 100 lb, of the 
fetdspai' to 41 lb. of the coal, the feld- 
-.par and the coal having been pre- 
\iouhIy reduced to a finely divided con¬ 
dition and intimately mingled. This 
mixture is .subjected in retorts, such as 
an^ used in the manufacture of gas or 
coke ovens, to a temperature of from 
1,-10() to 2,800 deg. F. to convert the 
((<al into coke and to obtain a strong 
Mikc'like aggregate of the feldspar and 
cuke “capable of most efficient reduc- 
ti ‘n in an electric furnace.” 

In such furnace, the material will be 
t'<‘duced to aluminum carbide, aluminum 
(ixycarbide or to a material of the 
nature of silicon carbide, but .harder 
than the latter, dependent upon the tem- 
lierature and other conditions within 
tlie furnace. During the carbide re¬ 
al tmn. Nap or K..0 will be evolved, 
dciiending upon the use of sodium or 
potassium feldspar, together with a gas 
I "nsisting mainly of carbon monoxide. 

“With the proportion of feldspar and 
I oal as given, the most probable solid 
products in the electrical furnace will 
Im* AbC40SiO:i; but, by increasing the 
proportion of carbon, the oxygen of the 
SiO may be taken up, leaving aluminum 
silicon carbide*--of the nature of car- 
I'orundum, but probably harder.” (1,445,- 
dl5. Feb. 20, 1923.) 

Coke Manufacture From Coal Wends 

S. R. Illingworth's process for the 
manufacture of coke by beating a blend 
of two coals “which is such that its 
resinic content is not less than 5 per 
'•ent but preferably not less than 8 per 
t ent of its weight” to a temperature not 
exceeding 500 deg. C. The resinic con¬ 
stituents are defined as those portions 
of the eoal soluble in boiling phenol or 
boiling pyridine and also soluble in 
chloroform. (1,445,954. Feb. 20, 1923.) 


bauxite Refractory Bonded With 
Bentonite—For use in crucibles or fur¬ 
nace linings, the amount of clay re¬ 
quired to produce a workable mix may 
be reduced from over 20 per cent to 
5 per cent by substituting bentonite 
for ordinary plastic clay. (1,442,413. 
Zacharias Alsson, of New York, as¬ 


signor of six-tenths to August Rust- 
Oppenheim, of New York. Jan. 1(1, 
1923.) 

Manufacture ot Anhydnms Aluminum 
Chloride^ -Aluminum bromide is first 
formed in this proce.ss (described by 
Bernard H. Jacobson, of (JharlesUm, 
W. Va., and assigned to K. C. Klipstein 
& Sons ('o.) by treating small pieces of 
aluminum with liquid bromine in a 
closed vessel provided with a reflux con¬ 


denser and cooling facilities for remov« 
ing the heat of reaction. Through the 
liquid anhydrous aluminum bromide 
(m.p. 93 deg. C., b.p. 263 deg. C.) thus 
formed a stream of chlorine gas is 
passed, forming anhydrous AlCU and 
liberating bromine vapor, which is con- 
densLMl for re-use. ( 1,445,082. Feb. 
13, 1923.) 


Increasing Emulsifying Properties of 
Sulphite Waste Liquor- -For many ap¬ 
plications of neutralized and concen¬ 
trated sulphite waste liquor, it is de¬ 
sirable to emulsify the liquor with 
various oils. While the lignonesuU 
phonutes contained in solution in the 
liquor are in themselves fairly good 
emulsifying agents for oils of fatty and 
hydrocarbon nature, the permanency of 
the emulsions is much improved by the 
Hddition*of small amounts, say 1 per 


Aiinxican Calenls Issued Murrli III, I92S 


'I'Ih- follow toy nunilu'i,'- lm\t' lu‘<‘n 
'•'•In It'll from tin* lat"St ;i\isso''of 
till' Olhriftl (fiizetic oC lli<‘ I'liilnl Stato.'^ 
I’.ilciil Ofllcf hot alls.' app'Mi l<* 

ti.a\c p'-rUiicnt fin <'hrtn d M'l. 

iiaili'is 'riii'V will I)" .‘•itihlifil l.ilci l)^ 
Cli/ni il Mif.'.s -slaff aiii! llios'- wlitrli, in 


oiii , all' mosl wmlliy will Ik* 

puhli.'^hfil ill abHtl-U't ll is vroKnlXCd 
that w<- < aiiiiol al\\a.\s aiillrlpale OUf 
ri'aih'is' liitereHts aii'l ai'i'orditinlv IhU 
ailMinrr U.st Is publlshi'il for th<' henefU 
of ihitsi- who ina\ mil <aM' to awnlt otic 
.plll^;ml'nt amt sv impsis 


1,1 l7.S7o -'I'l riiimt'iil of t'la\ Wil¬ 
liam i''i‘lilfiiliolim'i- ami Walti-i William 
rtowm.ui, Ijomlon lOiiwlatul 

f. Iei I)—Arlllii'ial MuKm-.sia SpliU'l 
ami I’loi'fHfi of Mamifai'tiiif l■’tanU .1 
Tom'. N’iapaia KalW, N V , a.ssiKOoi lo 
ihr fatbonimlmii t'o, Njio;ani l''alls. 

1,IIS,on StiuRoi .‘Stiuctuii' Frank 
,I 'ron*-, NiaKioa Kails, V 

Uraliictiou til Oxldi'S of 
MftaN of till' Khromiuin tlroup. illrlmnl 
Kdliai- l*farHoM and Kuslarr Ni'Vllle 
1‘raiti, London, laiiniand, a.ssiKitors to 
!>uiidro, Ijtd., London. 

LllS.ii:!?- -Klrctrnh Sis of Wator Ito- 
ilolphr I'l'rhkran/.. toMu-va. Hwll'/.i'iland 
Appju.itn.- lor th»‘ t'ailioni- 
zaiion of A\'’ooli'n ItaKs, I'oinhinKH and 
till' Takf. Vliiorm I’lana, Turin. Italy. 

1 US.OM Mrthnd of !‘rnilii<'inK lAihrl 
tatiiiK nils Thomas K I)1I, I'a-ikobw, 
('alif 

1 I — Kurilh'ation of (’rllulosi- 

Ktlii'i I’aill (' .St‘1'1, Itorhi'sliT, NL V.. 
as.sif^mir lo Kastman Koilal; t‘o.. U'lchi'S- 
ti'i 

1, US.lie I’lll illratii.ii of Matmanif- 
i-rous Material llaioM d*' nlamda, 
Nrw tlavoii. Koim assiKiior lo Win- 
<-li«-sti'i JO'peatirip Anns Co. New llavn 
l,ns.l2S- Method of and Apiiaratus 
lor ('raeklliK I’etroleUni }“toiiuet,s <’oj- 
mlitis Kioll. Tulsa. Okla 

l.nx.l Ti') — Walei pn.oflup Klement 

Kail Sehutte. Hutherl'ni d, N'. .1 . asMigmu 
to the I'lintkole t’o , Unsloii, .Ma.ss 
LUS.'Ji:.- Liipiiii Fuel, Mlf,'nel 
pail V Valdes and Vtiu'enle Itacallas y 
Villar, Havana, Cuba 

l.MH.lHfr -LuhriiaTitu; Oil Kdward 
Ooodrieh Aiheson, New York. N. Y. 

1 •H8,2r,l — |■l(Hluel for l»>eina and 
I'nnlliiK'Textile Mateiial- Maieel Under 
ami Clinrles Snmh'r. .-Msatia, f-'rance, 
as.sitjnors of one-half to iMirand &. Hu- 
Rueiiin. S A , BfiHel, Switzerland 

1,118.276—Compnsitiori of Sfalter and 
Method for rTeseivliiK th'KJiiue I’ovous 
MateiinlH. Max Landau, Heilln, Ger- 
niany, asalknor. hy niesm- iis.siginno.nts, 
to the Chemical Foumlatiori. 1m 

1,118,278—Tannlnn .M'-iins. Their 
I'leparalloii and I's' WIIlv Aloidler. 
lliirnliurk, Gettnan>'. as-lirnoi h> niesne 
nsulgnmenlK lo the Cliernlcal Foiinda- 
tum. Inc. _ 

1,118,281 — Paint Alonzo (A Tutt, 
Galena. Kan., attd Lc. i K SnelHon, 
.Joplin, Mo 

1.148.340—Proi'cHs ami Furnace for 
IP (iiK-lnj? mui Roiisling Ores. Emil 
Flel.scher, Di-ofldon. Germany, aKslgiKif 
bv mesne aesisnmont.s to the Chemical 
Foundation, Inc. 


1 1 18,Alkali and Heat Iteslstant 
Inwulailon, Gordon ^}. ilun and John R. 
Ml (’lain, U'llklnslnu ami Leslie E. 
l-'io.si. Pltt.shur^h. l*a , aHHlunors to 
VViHtiiinhini.se Kh'itili & MiinufaeturinK 
< '(> 

1.1 IS,,’587- Metliod of ami ApparatUH 
for till' inreil S.Mithesis of AnuuoniH at 
Vet.v IHhIi PreHHiiieH George Claude. 
lAiriH, I-'ranee, a.sslHnoi to L'Air Lliiulde, 
SoeleL' iVllonjJflie pom I’Ktude et rpjxploi- 
tatioii ch'H Proi'Ailcs Georgeji Claude. 
l*,'it'lH, Franco 

1.418,.'1110—.\p|iaialUH for Hurnlnff Pul- 
\eiiK<-d l-'iiel Charles 1’ ('raw ford, Salt 
Lake Cit\. ITali 

1.14S,;i:'1--J’roeesH of Tr<-allnK or Het- 
timr ami Curing Hemp, Flax, i’erlnl, 
,Iute III Gtliei' Fllnous Slati'ilnl Harry 
J. C|omer, (»ak Park, III 

1,118,-121—Proce.ss of Purifying Haw 
Cane .luiee, ('ail .1, .1 SoretiHcn. Fred- 
erlksted. St I'roix, V'IrHiii Islands. 

1,118,1:J2—Proees- of li.\<'lnK CellulOHO 
,^e«'l!1te or PiimIiuIh .Made Theiewith. 
Item'- Clavel, Ihmel, Swllx.eilaml 

1.448.7) 12 -.Method of Dehydrating 
VcHetahh'. Animal and ciliet Materials 
<leoiHe Millard I len.!a niln, .N’ew York 
N Y. 

I,448,7>14 -W't I’roreHs of Cla«Blfy- 
iim Cumuitnnled .Mateiial, Walter (i. 
Ilonlieidt, .Au.stlnvUle. Va , asblunor to 
llie New .|erHe> %irie t'o. Ncw York, 

1.1 ---Treatmeni of jMlnerals, 
Waltr'i- G Moi'cheidt, Atistlnville, Va., 
asKit;iior to the New .lei.se\ Zinc C’o., 
.New Y’ork 

1,1 IS.ri.'if)—Svnlhetii' c.mn and I’ronexH 
of Making Sami' .lames Mi lntosli, Nof- 
I'islowti, I'a,, asHiHuor to Diamond St.Htc 
I'llu'e ('o . Elsmere. J »el 

1, US. 7)7)7 — Dumht urner for .Sviffar- 
Cane .Mills. Chinie.H Mi Nell, Glasgow, 
Scotia ml 

1.4 lK.7i71 - Allov Andrew O'Rourke, 
('hiiago. III,, asHignot to Cvam- t'o., Chi- 

cfiKo. in, 

1.118.7) 81—Process of I’urifyinK Oloag- 
inou.s Substances l-'Dinels .\L Turner. 
New York. 

l, 44 K,.'’) 86 —Prores.s of .Manufaeturlnp 
Aluminou.s Abrasives TiioinuH H. Alien, 
Hamilton, <mt . Canada. asMlgnor to 
Abra.Hive (^o., Phlhideiphiu, Pa. 

1 —Method and Aiipatatui'i for 

.SeijaratliiR' Water P’rom Coal Tar. Paul 
.laworskl, IhRmarekhutte. Germany. 

1,448,643—Method for Treating Hydro- 
eaihons atid Particularly f’rude Petro¬ 
leum Peter von DKmar. Hamburg. 
<}i'rtna nv. 

1.4 Art of Gil DlstlUallon, .Tohn 
E. Sehulze. Chleago. 111. assignor to R*>d 
River Refining Co.. lnc„ Shreveport. Lu. 


Complete Bpeclflcatlons of any United 
States patent may be obtained by remit¬ 


ting lOo. to the Commissioner of Patents, 
Washington, I>. C, 
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cent, of fiulphonates of more oily or 
hydrocarbon nature, as set forth by 
Karl P. McElroy, of Washington, D. C., 
in a patent assigned to Robeson Process 
Co., of New York. Either the fret; 
sulpbonic acids or their salts may be 
used, the soda sludge from petroleum 
refining having been found particularly 
adaptable for this purpose. The emul' 
aions formed with linseed oil, for ex 
ample, may be used as core binders, 
road binders, briquet binders, (•!< 
(1,444,844. Feb. 13, 1923.) 

Treatment of Sulphite Cellulose 
LiquorH - Neutralization of sulphite 
waste liquor with lime accordin^r to 
the usual })ractiee has certain dis¬ 
advantages. If the liquor is completely 
neutralized a lime organic compound 
■separates as a bulky preeijiitate and 
the liquor is so changed as materially to 
decrease its adhesiveness. Furthermore, 
the neutralized liquor still eontaum 
acid Hulpliites. Jacob S. Robe.son, of 
Pennington, N. J., in a patent assigiK'd 
to J. S. Kobeson, Inc., of Wilmington, 
Del., first .sjirays th(? unconeentraU’d 
liquor into a current of air, so tliat. all 
of the free SOj and loosely eomhined 
sulphur are almost instantly pprmitt(‘d 
to G.scupe or are oxidized to firmly bound 
condition. The liquor is then neutral 
ized with magnesia, an excess of which 
precipitates only magnesium hydroxide 
and not an organic compound. As a 
result it is foumi that the adhesiveness 
of the evajiorated liquor is inenniseci 
It is also possible to eoiieentrate l}n‘ 
liquor after oxidation to about Ml tn 
1.15 sp.gr. in the first two effei'ts (if a 
quadru])le effect evaporator, fenneiil 
this liquor, return it through eounlet 
current heat I'xehnnges to th<‘ third 
effect for the removal of alcohol, and 
complete the eoneentvation of the 
residual liquor in the last efff'et 
(1,445,603. Feb. 13. 1923.) 

Fume Control—This invention is foi 
the purpose of shielding, controlling 
and removing fumes from devices used 
in heating organic matter, such as 
paint vehicles, varnishes and similar 
products. When products of thi.s type 
are heated, the volatile constituents are 
converted into fume and it is necessary 
to ivmove these fumes from the ciui- 
tainer and from contact with the 
residue. 

The.se fumes an* often of consider¬ 
able value, and it is d(‘sirable to re¬ 
move them in such a way that they 
may be saved and the smallest loss 
possible may occur. In the ordi¬ 
nary distillation of products such as 
mentioned above, the volatile portions 
are often decomposed by the high 
temperatur<*.‘: necessary. It has been 
the cu.stoni to complete the distillation 
of the material being distilled and still 
not decompose the volatiU' matter by 
resorting to a reduction of gas pressure 
Mid •» consequent «lropping of the 
$)e]Ri|>erature of distillation hy the use 
of Mine sort of vacuum apparatus. 

invention here discuased aims to 
)t|ijit»erve fume values and protect the 
Atnea from de.4tructive temperatures 
mthin the heating container and also 


to protect the container itself from 
the action of the fumes while the 
distillation is in process. 

The method of this invention is to 
admit a current of air into the heating 
container in such a w’ay as to form a 
jue.ssure and cause the current of air 
to circulate over the interior surfaces 
of the container between the fumes 
which are distilled and the surfaces. 
This serves to protect the surfaces, and 
in ca.se any portion of the fume pene- 
(rate.s this blanket of air, it will be 
sucked up to the outlet with the air 
and diffused. This circulation of air 
also enable.s the fume to be removed 
fnmi the container without any return 
by condensation to the charge and with, 
out any decomposition of unstable por¬ 
tions of the fume. The current 
introduced into the container may be 
any other inert gas be.sides air. (1,446,- 
■IHO. Robert S. Perry and Paul W. 
Webster, as.signors to I’erry Webster, 
Inc., of New York, Feb. 27, 1923). 


VppanitiiK for Fxliausting Air—The 
object of this invention is to increase 
the edleieney of apparatus used for 
exhausting air and liquid.s from con- 
den.sors or other similar pieces of 
equipment. The improvement emlxalied 
here consists in having, as shown in 
the accompanying lirawdng, two stage.s 
to the ejector beyond the small con¬ 
denser which is included in the inject¬ 
ing apparatus for the purjiose of re¬ 
moving liquid from the air. 

P.y reference to the drawing it will 
1)0 noticed that this apparatus consists 
of an ( jeetor, comprising a nozzle or 

r/vr,' main rfrH'ct/a ■i’ 

"I T ImiuJl ""/V 

V V / / ' 

k-jn— -- / 


luizzli's (iischaiKinK into a converging- 
ilivcrgiiig diffuser .structure, an inter¬ 
mediate ciindenser and, following thifl, 
two more ejeetors exactly like the first. 
This differs from the usual construction 
of such ejectors hy having two ejectors 
following the intermediate condenser. 
The inventor claims that as the result 
(jf the u.se of two ejectors, he is able 
to attain considerably more efficient 
operation and superior economy in 
steam used. It is clain.ed for this typo 
of exhauster that with a pres.sure less 
than tl in. of mercury, air can be 
exhausti'd from a main condenser with 
an expenditure of at least 2.5 per cent 
less steam than that used by any 
previous equipment. Or that with a 
given exhauster pressure, the improved 
apparatus will exhaust a far greater 
amount of air from the main condenser 
than could be done with former deaigns. 
(1,447,014. Raymond N. Etarhart, of 
Pi^borgh, assignor to Elliott Co, of 
mtsburgb, Pa. Feb. 27,1S2B.) 


Colloidal Fuel —Lindon W. Bates has 
been granted a patent on his mixture 
of liquid hydrocarbon and solid carbona¬ 
ceous substance which he prepares in 
“a composite usable for atomizabie fuel 
purposes” and calls a “colloidal fuel,” 
This patent covers the product and the 
method of producing it. The product 
is described by the patentee in one of 
his claims as “a stable mobile atomiz- 
ablc liquefiable fuel comprising solid 
particles of carbonaceous substance, 
liquid hydrocarbon, and saponified resin¬ 
ous matter.” The method of producing 
the product is defined in another claim 
as consisting “essentially in mixing 
liquid hydrocarbon and particles of solid 
carbonaceous substance in amounts 
which will produce a composite of .spe¬ 
cific gravity greater than that of water 
without destroying the atomizabie char¬ 
acter of the composite; and colloidaliz- 
ing tile components.” (1,447,008. Feb. 
27, 1923.) 


Revivifying Nickel Oxide — Thomas 
Midgley, Jr., of Dayton, Ohio, has de¬ 
veloped a proce.ss and an apparatus for 
revivifying spent nickel oxide which is 
used in tlie hydrogenation processes. 
This i.s done by treating with water and 
oxide (NO,). The resulting .solution 
contains nickel nitrate, and the nitrated 
material is then healed to a sufficiently 
liigh temperature to break down and 
drive off the NO, gas, leaving the oxide 
behind. 

This oxide has lieen found to have 
the same degree of catalytic activity 
as that originally used. The apparatus 
used for carrying it out consists largely 

j5.’r,.-v)(Jrry 

cjcxk’r 


Dnp 

in a kettle with a fal.se bottom into 
which the nickel oxide is first put and 
then nitrogen peroxide is bubbled up 
through the false bottom, converting the 
material into nickel nitrate. (1,446,984, 
assigned to the General Motors Re¬ 
search Corporation, of Dayton, Ohio. 
Feb. 27, 1923.) 


Guanidine Salts—J. S. Blair and J. M. 
Braham have patented a process for the 
preparation of guanidine salts. Their 
pnwess involve.s the use of cyanamide 
solutions treated with an ammonium 
■salt under pressure. Dime nitrogen is 
first treated with a mineral acid and 
the resulting solution is heated in an 
autoclave at a temperature of 150 to 180 
deg. with ammonium nitrate. Reaction 
should be completed within 3 hours 
under normal conditions. Good yields 
are reported obtained and conditions 
distinctly different from those specifi¬ 
cally mentioned can be used. (1,441,206. 
Ju. 2 , i 928 -) 
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British Patents 

For complete specifications of any British 
oatent apply to the Superintendent British 
Patent Olfice, Southampton Buildings, Chan- 
ci.ry Lane, l.ondon, ISngland, 

Chromium Compounds — Chromium 
compounds free from iron are prepared 
by dissolving fcrrochromium in sul¬ 
phuric acid, adding calcium carbonate 
or its equivalent in quantity insufficient 
to precipitate all the chromium, dissolv¬ 
ing out the chromium from the pre¬ 
cipitate by an acid, such as sulphuric 
acid and, when chrome aluih is desired, 
adding potassium sulphate to obtain the 
alum. The filtrate is treated with 
another quantity of calcium carbonate 
or the like to precipitate the rest of the 
chromium together with some iron and 
Ihe precipitate is treated with sulphuric 
acid to dissolve the chromium and iron. 
The solution is then mixed with sul- 
jihuric acid to be used in dissolving 
more fcrrochromium. (Br. Bat. 188,:i38; 
not, yet accepted. Kinzlherger & Co., 
I’raguo, Ozccho-Slovakia. Dec. 20,1922.) 

I.ulirieants—Derivatives of polyhydric 
alcohols or phenols in which the hy- 
dioxyl groups are partly replaced by 
f.itty or other acid radicles are added 
III mineral oils or to saponifiable oils, 
fats or waxes, to increase their lubri- 
laling and emulsifying properties and 
tu give them greater consistency. The 
muno-glycerides of oleic and lauric acids 
liny he used, and in .an example, 5 per 
Kilt of mono- or di-glyccride of oleic 
and is added to a mineral lubricating- 
i.il (Br. I’at. 188,864. Technical Re- 
srarch Works, Ltd., and R. G. Filly, 
l.iindon. Dec. .80, 1922.) 

Organo-Mercury Compounds — .Aro¬ 
matic mercury cyanide compounds arc 
prepared by treating complex mercury 
coaipound.s of phenol and its homologues 
with alkali cyanides in aqueous solution, 
111 by heating phenol and its homologues 
with mercury cyanide in alkaline solu- 
lion or with mercuric oxide in alkali 
cyanide solution. The products are 
efficacious against plant diseases. Ac¬ 
cording to examples, (1) mercury cresol 
cyanide is obtained by dissolving mer¬ 
curic oxide in dilute sulphuric acid, 
adding o-cresol, boiling the resulting 
precipitate with sodium cyanide solution 
and evaporating the filtrate in vacuo; 

(2) o-cresol is brdled with mercury 
cyanide and dilute sodium hydroxide 
and the mercury cresol cyanide sep¬ 
arated by carbon dioxide or dilute acids; 

(3) mercury phenol cyanide is prepared 
liy boiling phenol with mercuric oxide in 
sodium cyanide solution and treating 
the cooled solution with carbon dioxide 
or dilute acids. (Br. Pat. 188,376. A 
Klages and Saccharin-Fabrik Akt. Ges. 
vorm. Fahlberg-List & Co., Magdeburg. 
Dec. 30, 1922.) 

Gas Producer—In a gas producer the 
whole or part of the gases generated is 
carried to pass through a considerable 
depth, say 14 ft, of fresh fuel, which Is 
thereby distilled In stages and at low 
temperature so that the gases leaving 
the opiteT part of the producer haW a 
temperatape of bttween ^ ISO airf -800 


deg. C. and a calorific value of about 
170 B.t.u., high yields of ammonia and 
low-temperature distillation products 
being obtained. The temperature of 
the upper fuel zone may be controlled 
by removing part of the gases gen¬ 
erated in the lower part of the producer 
prior to their reaching the upper zone. 
A central gas off-take comprises a bell 
situated near the top of the upper zone 
.so that the ascending gases are dis¬ 
tributed evenly over the cross-sectional 
area of the descending column of fresh 
fuel. (Br. Pat. 188,607. W. Beswick 
and N. E. Rambush, Stockton-on-Tees, 
England. Jan. 10, 1923.) 

Extracting Metals—Vapors of metal¬ 
lic chlorides are passed over a heated 
mixture of carbon and alkalis, alkaline 
earths or magnesia; or the vapors of 
the chlorides mixed with excess of a 
gaseous or liquid reducing agent may 
be passed over the alkaline substance 
alone. The temperature is kept suffi¬ 
ciently high to melt the metal and the 
alkali chloride, which arc both dis¬ 
charged in a molten staW. The process 
may he earried out in a produecr 
charged with earbonaeeous fuel and 
burnt or unburn L limestone or dolomite, 
the ehloride vapor being supplied there¬ 
to mixed with air. (Br. Pat. 188,6.67; 
not yet aceepted. S. J. Ve.rmaes and 
L. L. J. Van Lijndcn, The Hague. Jan. 
lU, 1923.) _ 


Active Carbon for Drying Gases—A 
process of drying gases or separating 
mixtures of gases consists in treating 
them with active carlion, preferaWy of 
vegetable origin and dehydrated by 
ignition or liy heating in vacuo before 
use, and in drying the gases or sepa¬ 
rating them by adsorption. One method 
of carrying out the invention consists in 
pas.sing the gases through containers 
filled with granules of active carbon 
and arranged in series so that as one 
eontainer becomes exhausted it can be 
cut out of the aeries and the saturated 
carbon reactivated by heated inert gas, 
the inert gas being passed directly into 
the container or into a perforated tube 
in the container with means for closing 
the perforations. The containers may 
be cooled to remove the heat of adsorp¬ 
tion, the last containers of the scries 
being cooled more than the first, and 
the cooled gas used for cooling the 
moist gas on the countercurrent prin¬ 
ciple. The drying is facilitated if the 
gas is compressed or its temperature 
reduced to about 0 to 6 deg. C. The 
process can be used to separate light 
and heavy hydrocarbons, or to remove 
impurities such as hydrocarbons and 
carbon dioxide from hydrogen. (Br. 
Pat. 188,666; not yet accepted. Alge- 
meenc Norit Maatschappij, Amsterdam. 
,Ian. 10, 1023.) _ 

Activated Carbon in Gaseous Beac- 
tions—The treatment of liquids with 
gases is rendered more effective by car¬ 
rying out the treatment in the presence 
of activated carbon. The carbon is 
preferably obtained from vegetable raw 
material in aucb a maaner that the 
structure uf ttoy Ww 
tate^' 


with the liquid and the mixture then 
treated with the gas, preferably under 
pressure. Or the liquid and gas may be 
passed in countercurrent fashion 
through a column of granular carbon. 
Or the carbon muy lie caused to adsorb 
the gas ami then used to treat the 
liquid. Such adsorption may be se¬ 
cured by treating the carbon with gas 
under pressure at a low temperature, 
or with a solution of the gas in a por¬ 
tion of the liquid to he treated or in 
another liquid. The carbon may before 
use he treated to remove gases either 
by ignition or by heating in a vacuum. 
The process is stated to be applicable In 
lileaching liquids, m oxidizing drying 
and .semi-drying oils, in the decomposi¬ 
tion or oxidization of mineral oils for 
the purpose of converting them into 
fatty acids and other products, and in 
purifying'and sterilizing water or other 
liquids with chlorine. (Br. Pat. 188,- 
667; not yet accepted. Algemecno Norit 
Maatschappij, Amsterdam, Jan. 10, 
1923.) 

■I'anning—A stnrch-lunnin prepara¬ 
tion is made by heating starch witli a 
tanning extract, at or near the boiling 
point of the liquor but well above 180 
deg. F., if necessary with the addition 
of a weak acid, until the starch is highly 
dispersed lieyond the jelly stage—that 
is, it remains in the form of a colloidel 
solution and does not form a jelly on 
eooling. Tanning extracts of the pyro- 
gallol class, such as chestnut wood, oak- 
wood and myrabalans, can be used 
without acid, while those of the catechol 
class, for cxanqilc mimosa bark and 
quebracho, require the more vigorous 
treatment. Weak acids specified are 
such a.s acetic, lactic, sulphonic acids 
and sulphur dioxide. Gallic and tan¬ 
nic acids may be substituted for the 
mixture of acid and tanning material. 
According to examples, Japanese farina 
is dispersed by vigorous boiling with 
myrabalan extract, wit.h quebracho ex¬ 
tract and sodium bisulphite or with 
mimosa bark and gallic acid. The prep¬ 
aration is applicable for tanning hides 
or, according to the provisional specifi¬ 
cation, for pharmaceutical purposes. 
Specification 110,470 is referred to. 
(Br. Pat. 180,236. R. R. Howroyd, 
Liverpool, and A. Turnbull, Helsby, 
Cheshire. Jan. 17, 1923.) 


Formaldehyde—Formaldehyde is pro¬ 
duced by passing u mixture of methyl¬ 
ene chloride vapor and water vapor at 
a raised temperature over a porous 
body, such as pieces of clay, infusorial 
earth, ordinary or activated wood char¬ 
coal. The condensate consists of a hy¬ 
drochloric acid solution of formalde¬ 
hyde. (Br. Pat. 189,432; not yet ac¬ 
cepted. Farbwerke vorm. Melstor 
Lucius and Briining, Hoechst-on-Main. 
Jan. 17, 1928.) 

Varnishes and Polishes—Chlorinated 
montan or other mineral wax Is used as 
an ingredient of varnishes and polishes. 
It may be used alone in solution or 
mixed with oils, pigments, other waxw 
•ad iMtns. (Br. Pat. 189,104. A, 

puts. Jan. 17. l»28-> 
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New Haven Meeliiig Plans of A.(’.S 
Are Annoiineed 

Large Attendanee Kxpecled at Spring (iiithering— 
Full I’rogram Is Now Available 


A NNOUNCKMEKT of tile -til.al pie 
KHini for the spnnj; meclintr of tlu 
A.C.S. promises a session of threat in¬ 
terest. T}u‘ various divisions have ai 
railKt-'d .soverai symjio.siunis in coTinee- 
tion with the usual presenlation of 
papers. Social as well as technicai 
activities for the week at New Haven 
from April 2-7 have been carefulls 
planned. 

It is requested that on ariival all 
memliers and quests go direct to Byers 
Memorial llatl, where full infonnalion 
regardin^f reservations, etc., may lie 
obtained and wlu^re registration should 
be made. 

Outline of Monday's Kvents 

The first ilay’s general activities wii! 
opiln with a (louncil meeting in th(' 
afternoon, followed by a complinuaitary 
dinner given to the councilors liy the 
New Haven Clhamber of (lommerce, at 
which the president of that body will 
preside. Otln-r membi'i’s may also at¬ 
tend. tickets being obtainable at Hyei^ 
Hall. Speakers at the dinner will in¬ 
clude the president of Vale, .lame- K 
Angell; K. ('. Kranklin, iiresidenl of 
the A.C.S.; Hrigadier-(li*neral A. A. 
Fries, ami A. D. Ijttle. 

Tueaday’s Meetings of (ienera! Interest 

On Tue.sday, lh<' second day, a gen¬ 
eral public meeting will be held at 
Woolsey Hall in the mi,.ming at whuh 
Finncis P. (Jarvan will speak on “Cheni 
iatry and the Public.” In the afttoaioon 
a general scientific meeting will he held, 
when special addresses will !>e given by 
the following speakers: Tarl 1.. Als- 
berg. ‘‘Fhemistry and Our Food Re¬ 
sources;” (1. O. Johns. ‘The History and 
Status of Petroleum Chemistry Re¬ 
search;” H. K. Barnard, “The Baker 
Turns to the (^hemisl;” Oskar Bnudisch. 
‘The Influence of Light on Imirganic 
Material and Life Processes;” 0, 
Mitacherling. “Cellulose Silk;” and 
Arthur llii'schfelder. “The Influence of 
Modern Chemistry on Pharmacology.” 

On Tuesday evening the men are to 
stage a smoker at the university dining 
hall, while the women will visit the 
Shubert Theater. 

We<ineaday’a program will be devoted 
largely to lunctions arranged by Yale 
University, the most important being 
the dedication of the new Sterling 


Chemistry Laboratory. Tlic time ''Ct 
for this event is 11 a.m., when among 
other speakers I‘asl President F. F. 
Smith W'ill give a special address en¬ 
titled, “The History of Chemistry in 
.America. With Sjiecia! Kt'fererice to 
Yale.” Following a complimentary 
luncheon at w'hich foreign guests will 
speak, the laboratory will he open to 
inspection. In th(“ evening a special 
dinner will be in eharge of the Rubber 


Calendar 

'PIm' follovk lug iniiiort.'int I'-rlntlcal 
nu‘t‘UMKH ari- .^clirdiile'l for the im- 
ni'diiilc fnturo 

X.MKIilCA.N ('HKMK’AI. .SOCIF.TV 

Ni'W H.i\m, '“otiii . .\|it il ::-7 

NMKKIi'AN l-;i.Ki'TUO<'llKMli At, Soi'IRTY 
X.-w York Citv, M;iv 
AMLC, SoeiFTi .Mkci! A NU'Al. I'TVOBS 

Moiilrc.il, -May ‘JS-:;! 

AMFincAN V'lMIMllHYMFN'S .X.Sa.K'lATlON 
(Mcvdanci. C) , Ayril 2H-Miiy 4 
AMiam'AN OIL I’HnMISTS' SocIFTY 

Hot .SjiiiriKs. Ark . April :i(l-,\l.i>' 1 
\.\iI';l SoroTv Mki'uanicm 

Mnntt.',')!, \\ i\ -JS-:!! 
<'\NAi'i\N Ixs'iiri IK or (■’mkmisi'uv 

Tl.I.llltn, 

.Slu'iK'o oi- ('ll I .\i ir \i. 1 Mil .s’l in 
(’.•Itl.ldi.'lll S>-lTln|| 

T'MiiiJitM, M.i\ JB-.'tl 
SiirjriA Cl iNPr.srKiAi. r-:MaM,ta{.s 

i.'inciniiati, O. .April lS-2il 
.Sni'lKTV or OHHMirAL iN'nC.STRV 
.New York, joint nn'i'llng willi 

other -ni.riftir-, Apt ll t :i 


Hivision. At the public evening meet¬ 
ing Sir J. .1. Thompson, F.U.S,. will 
speak. 

Special Sessions Begin Thursday 

On Thursday, following the morning 
and afternoon sessions of the divisional 
and sectional meetings, tliere w'ill be 
fraternity and college alumni dinners. 
The women of Iota Sigma Pi have ar¬ 
ranged a special 5 o’clock meeting at 
Sheffield Hull. In the later evening 
entertainment will be provided hy an 
imioor polo game of the Yale R.O.T.C. 
at the armory. 

Friday will be given ovei largely to 
special meetings. In the evening a 
reception is to tendered visiting mem¬ 
bers and guests by the New Haven 
Section. Dancing will be in order from 
9 to 12, with supper at 10:S0. 

Several plants in the vicinity of N«w 


Eduralioual Movies Made by 
IJ. S. Bureau of Mines 

An industrial film picturing the manu¬ 
facture of heavy clay producL^i is to be 
made l)y the Bureau of Mines in co¬ 
operation with manufacturers. The 
bureau has been very .successful in the 
development of other industrial moving 
pictures Among those already made 
are: Sbiry of Petroleum; Story of Sul¬ 
phur; Story of Ingot Iron; Saving Coal 
at Home; Story of Asbestos; Story of 
Rock Drilling; Story of Abrasives; Mex¬ 
ico and Its Oil; Story of Heavy Ex¬ 
cavating Machinery; Oxygen, the Won¬ 
der Worker; Story of the Electric 
Beater; Story of an Automobile; Story 
of Comprcs.sed Air; Water Power; 
Transportation; Story of Alloy Steel; 
Story of .Machine Tool Manufacture; 
Story of Steel, and Story of Portland 
(’ement. 


Haven will he open to inspection on 
Saturilay. Throughout the week regu¬ 
lar amt spn-ial exhibits will be on dis¬ 
play in the various Yale halls. The 
ladles’ time is well arranged for with 
several teas, auto excursions, etc., pro¬ 
vided. 

Divisional Meeting Program 

Division of Petroleum Chemistry. 
Thursday and Friday; 19 papers. 

Section of Gas and Fuel Chemistry. 
Thursday; 7 papers. 

Division of Industrial and Engineer¬ 
ing Chemistry, Thursday and Friday; 
27 papers. 

Division of Rubber Chemistry, Thurs¬ 
day and Friday; Lb papers. 

Division of Cellulose Chemistry, 
Thursday (ind Friday; 19 papers. 

Section of History of Chemistry, Fri¬ 
day; 12 papers. 

Section of Chemical Education, Thurs¬ 
day and Friday: 16 papers. 

Division of Water, Sewage and Sani¬ 
tation, Thursday; 10 papers. 

Division of Chemistry of Medicinal 
Products. Thursday; 8 papers. 

Division of Biological Chemistry, 
Thursday and Friday; 38 papers. 

Division of Sugar Chemistry, Thurs¬ 
day and Friday; lb papers. 

Division of Physical and Inorganic 
Chemistry, 1. Section of Inorganic and 
Physical, Thursday and Friday; 42 
papers. 2. Section of Colloids, Friday; 
12 papers. 

Division of Organic Chemistry, Thurs¬ 
day and Friday; 63 papers. 

Division of Agricultural and Food 
Chemistry, Thursday and Friday; 3fi 
papers. 
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Federal Restrictions Cause Action 
By Industrial Alcohol Users 

Committee Calls on Commissioner Blair Urging Revision 
of Present Rules 


t pXASPERATlON on the part of 
L many users of industrial alcohol 
has been growing. Recently a com¬ 
mittee representing the industries that 
have hud difficulty in obtaining the sup¬ 
ply required for their business made an 
earnest plea for revision of present 
methods of handling the situation. As 
a result Commissioner D. H. Blair has 
announced that he will name a com¬ 
mittee representing producers, dealers 
and consumers in the industry to advise 
with bureau officials regarding all regu¬ 
lations and matters affecting the indus¬ 
try. The ultimate object of this move 
is to separate industrial alcohol from 
the general police activities of the pro¬ 
hibition unit and at the same time to 
comply with the letter and spirit of 
tlie Volstead act, which purports to pro¬ 
vide for the encouragement of legit¬ 
imate uses of industrial alcohol. 

Tendency Toward Undue Restriction 

It was pointed out to the commis¬ 
sioner that while no special complaint 
was being lodged against the orders or 
iu tions of Prohibition Commissioner 
K. A. Haynes, the tendency in the pro- 
liibilion unit has been to issue restric- 
hve regulations rather than to devote 
attention to the development of the 
legitimate business of producing, sell¬ 
ing ami using industrial alcohol. For 
this reason, it was suggested that the 
activities in this matter be placed in 
a special division with a t(\.‘hnical man 
at its head. 

Attention was called to the fact that 
section 13 of the Volstead act has been 
virtually overlooked. This section pro¬ 
vides methods for the bonding and 
operation of plants manufacturing in- 
du.striul alcohol, denaturing plants and 
such matters “to prevent diversion of 
the alcohol to illegal uses and to place 
the non-beverage alcohol industry using 
alcohol . . . upon the highest possible 
plane of .scientific and commercial effi¬ 
ciency consistent with the interests of 
the government, and which shall insure 
an ample supply . . . and promote its 
use in .scientific research and the de¬ 
velopment of fuels, dyes and other law¬ 
ful uses.” 

Not only have the regulations been 
restrictive of development, the commis¬ 
sioner was told, but it has been made 
difficult to obtain promptly a supply 
required by legitimate industries. 

Personnel of Committee 

Included among the committee calling 
on the commissioner were Dr. Martin 
H. Ittner, of the American Chemical 
Society; A. Homer Smith, secretary of 
the American Drug Manufacturers’ 
Association and of the National Drug 
Trade Conferenc€; W. L. Crounsc, of 
the National Wholesale Druggists Asso¬ 
ciation; Harry B. Thompson, of the 
Proprietary Association of America; 


Janies P. McGovern, of the 11. S. Indus¬ 
trial Alcohol Co. and the U. S. Indus¬ 
trial Chemical Co.; Horace W. Bigelow, 
of Parke. Davis & Co.; Mortimer Bye, 
of Frederick Stearns & Co., and olher.^. 

Resolutions of the National Whole¬ 
sale Druggists Association and of the 
National Drug Trade Conference, ask¬ 
ing appointment of an advisory com¬ 
mittee, were presented to Commissioner 
Blair. 

Blair Announces Intention to Act 

In an annouruement after the confer¬ 
ence, stating that he had the appoint¬ 
ment of an advisory committee “under 
consideration" and indicating that it 
would be approved and thi‘ personnel 
then made public, Commissioner Blair 
said that the proposal contemplated a 
committee of ten members repre.senting 
the retail and wholesale druggi.sts, 
toilet manufacturers, flavoring manu¬ 
facturers and chemists representing 
other consumers and producers. 


Fii«>l IJlilizatioii Discussed 

Several Speakern at ('hemical InduHtry 
MeeliiiK I’re.seiit Ideas 

The American Section of the Society 
(if Chemical Industry held its rep'ular 
monthly meeting on March 23 at the 
Chemists’ Club, New York City. The 
topic of the evening was the latest 
developments in the utilization of fuel. 

The first of the speakers, II. 0. 
Locbell, vice-president of the Combus¬ 
tion Utilitie.s Corporation, spoke on the 
complete tra.sitication of coal. Mr. 
LoebelTs thesis was that coal, to be 
used must efficiently, must be com¬ 
pletely trasified. In developing this 
.subject he de.scribed the present sys¬ 
tems of complete pasification, detailed 
the methods by which results were ob¬ 
tained and pointed out that a market 
must be found for the preatly increased 
production of tar that would result 
from complete gasification. 

Prof. J. .T Morgan, of Columbia Uni- 
ver.sity, the next speaker, gave a de¬ 
scription of the make-up and character 
of tars obtained by complete gasifica¬ 
tion and low-temperature distillation 
methods. This tar, he stated, may best 
be regarded as primary tar and is not 
a substitute for petroleum. A complete 
development of this subject by Pro- 
fe.ssor Morgan can be found in Cheni. 
it- Mcl., vol. 26, pp. 923, 977, 1025. 

A. C. Fieldner, of the Bureau of 
Mines, the last speaker of the evening, 
recounted the bureau's work on produc¬ 
ing lignite chars and described the 
successful experimental plant built in 
conjunction with the University of 
North Dakota. He concluded his re¬ 
marks with a short account of the char¬ 
acteristics and methods of utilization of 
this fuel. 


Announce Applicant* far 
Tariff Revision 

The Tariff Commis.sion has just mads ^ 
public the names of the firms seeking 
changes in the existing tariff. As an¬ 
nounced in last week’s Chem. & Met. 
these commodities are to be especially 
investigated. The list follows: 

O.Milif uuid, A'li’tui CiifmU’al SVorkB, Chi- 

Dl'-lhyl hiirlilUJt'K’ iiriii, XblioU LabOPR- 
U'ru's, 

|{nrhmi till iiictfa.M*- iiHked hy tho 

.1. H. M. ri(i«hu’ts I'll., W’llliiUKhhy. Ohio; 
lUM'ri'tiHt' iiHki (1 li> ilohii lli-nc ^ SoiiH, Ino.. 
Hn)nkl.\n. N. Y. 

< 'a sc In. comm 111 IT I'liroNoiit Imr various 
lonbtl paper muTnit'actni'crs 

LoRwood cMrai’t. AnuTican Oypwood Co., 
.\.’W VorJi 

I'DlassInm ihlorair, iiicnasc asked by thi» 
Naiiomil Kltclrol.v I Ic I'o., .N’latfara FaU», 
and llic .Vorili Vinctican <'lii’rnlcal Co.. Huy 
Mil'll. dcc:<as' asKi'il bv ihr Diamond 
Miiti'h {'«. 

StKltuni idtraic, .Vmirtiau XlMojfi-n I’rod- 
lots ‘ 'll.." Seal! Ic, Wasli 


Boll Weevil Reportn Sought 
by Agrieuhural Bureau 

In Its fight on the boll weevil the 
Department of Agriculture is preparing 
to send out notice to 100,000 farmers 
this season advising them they will be 
a.sked to give detailed information next 
fall as to the efficacy of the various 
niethod.s of fighting the pest. 

In the past the department has been 
handicii]iped by lack of detailed data 
as to what the relative effect.s of dif¬ 
ferent methods are. Three expert 
statisticians, H. R. Tolley, D. B. Smith 
and D. R. Pettit, have been sent to 
Tallulah, La., to check over field ob¬ 
servations of entomologistft. 


China to Prorluce Cement 

Ghinu is to meet her own demands 
for cement. Accoixling to a report 
from Consul J. K. Daves, Nanking, a 
new plant is being erected in the 
Yangtze Valley. This plant, midway 
between the two greatest markets of 
t‘hina, will have an initial output of 
four hundred STH-lb. barrels per day. 
The China Cement Manufacturing Co., 
the first to pro(iuce in this vicinity, has 
invested approximately $380,000 in the 
enterprise. 

With the completion of this plant, 
which is to begin operations soon, and 
of another in Shanghai, China's de- 
n:and.s for cement will be met by domes¬ 
tic production to a large extent. 


Antipodean Shale Oil 
Indutitry Fails 

Dup to the high cost of production 
the shale oil operations of John Fell A 
do., in New South Wales, have been 
discontinued, according to official con¬ 
sular reports. It is stated that the 
cost of putting the oil on the market is 
approximately five times that of im¬ 
porting crude oil; that the small gov- 
e} nment bounty is insufficient to protect 
the industry. The plant which has been 
used in shale-oil recovery is being re¬ 
modeled and will be opened in the near 
future as a crude oil refinery. 
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Standards &ireau Research 
Should Be Fundamental 

Diitinruiahed Board of VUitors Makr^ 

Thia Finding After Investigation 

“It ia of the highest importance lo 
the future of American industry ami 
scientific progress that the activities 
of the Bureau of Standards should l on- 
tlnuc more and more devoted to scien¬ 
tific research of a profound and funda- 
montal character, beyond the means of 
most college laboratories, where in¬ 
struction to students is the chief pur 
pose, and that these investigations 
should 1)0 of a broader scope than cun 
be expected from research and testing 
laboratories in the service of special 
industries." 

The foregoing is a portion of the 
findings of the board of visitors to the 
bureau after a careful survey of the 
establishment’s current activities. The 
board of visitors is composed of .lolui It 
Freeman, former president of the 
American Society of Civil Engineers; 
Ambrose Swazey, former president of 
the American Society of Mechamcal 
Engineers; F. W, McNair, president, 
Miehigan School of Mines; .S. W. Strut 
ton, president, Massachusetts liistiluti' 
of Technology, and Wilder 1). Hiin- 
croft, professor of chemistry, Cornell 
University. 

“The determination of the physical 
constants of materials and the more 
thorough investigation of the properties 
of substance, apart from immediate aji 
plications seen in the industrie.s," con¬ 
tinues the report of the board of vis¬ 
itors, “seem particularly appropriate 
under the organic act creating this 
bureau. We venture to suggest .specilic 
appropriations in the budget for such 
resoarcb." 

ExploHioii Hazard Met With 
Lillie Lostt 

Losses have greatly decreased in 
transporting explosives, nccording to 
a recent report of the Bureau for the 
!5afe Handling of Explosives and Other 
Dangerous Articles. The following ex¬ 
tract shows to what a remarkably low 
level thia loss has been reductsl: 

“During the year 1922, the railroads 
of the United Slates Iraii.sported 168,301 
tons of commeicial explosives, and in 
addition a very large but unknown ton 
nage of firework.s and salvaged war 
amitiunitioB. The total losses were one 
man injured and $79 property loss. This 
is much below the average of previou.s 
records. Moreover, it is encouraging 
in showing what can la- nccomplighed." 


Old Exploaivgis Being lltned 

AdHitional nuniitition of .sur¬ 

plus exBlOsWes, left from the war 
periiptlt.'iuve reached the point, where 

thM ,Vilae a.s a military reserve is 
Ippganlng impaired. Bteps now are be- 
mg taken to allocate these supplies for 
use in highway building, reclamation 
and other construction in which the 

VitnX soverrument In lnU*r<'st«d. 


Arsenic Stays in Limelight 

The attention of several government 
departments is focused upon the cal¬ 
cium arsenate situation. The produc¬ 
tion, the possible shortage and means 
of immediate augmentation of the sup- 
]ily are being looked into. The Bureau 
of Mines, the United States Geological 
.Survey and the Bureau of Entomology 
and the Bureau of Chemistry of the 
Department of Agriculture arc co-oper- 
aling in studying the problem. This 
interdepartmental investigation is the 
outgrowth of the recent Senate resolu¬ 
tion directing an inquiry into the sub¬ 
ject. 

Producers, manufacturers, consumers 
and federal bureaus arc also engaged in 
making a study of possible means of 
.^tabilizing the arsenic market to cn- 
iiiurage production. Data and a suit¬ 
able bibliography with reference to the 
storage of arsenic trioxide as an inter¬ 
mediate material for the manufacture 
of calcium ar.seriute are being compiled 
by Dr. Andrew Stewart. Obtaining 
aisenie from ore.s will be .studied fol¬ 
lowing the investigation of the problems 
upon winch the various Inireniis are now 
engaged. 


hilly Liqiiidales Sulphur Delits 

In View of the agreement aaul to 
!i;iv(' been reached between the Ameri 
t an Sulphur Export Association and thu 
linliun sulphur producers, there ia par- 
iicular inti^rest in the advices to the 
I department of Commerce that the 
Italian Government has guaranteed a 
tit mil issue for ] 00,000,000 lire. The 
proceeds of the bond issue are to be 
employed in liquidating debts contracted 
liy the Sicilian Sulphur Consortium and 
the redemption of certificates issued to 
c(U'(*r advances made on sulphur de¬ 
livered during the fiscal year 1920. 

The basic security for the bonds Is 
the stock of 2711,740 lon.s of sulphur held 
in the warehouses of the consortium on 
April ;i0, 1922. The consortium will 
calculate that one-ninth of the stock in 
quostlon has been sold during each 
period of 12 months. In case sales ox- 
ci ed production plu> one-ninth of the 
stock, un appropriate adjustment will 
be made. Jn addition, the bonds are 
guaranteed by the net as.sets of the 
consortium, including its reserve fund, 
as well as other assets of the con¬ 
sortium and of the individual producers 
of sulplnir. 


Tariff Board Plains Hearings 

Work on the investigation of the 
production costs of the chemicals listed 
in la.st week’s Chrm. if' Met. is under 
way. Although it ia expected that 
montlis will elapse before the data 

sough! are compJefe, pJan.-? aro already 
being made for public hcaring.s. Rules 
of pro(‘(Mluro and regulations for gov¬ 
ernment are being drawn up. As soon 
UR any invcRtigalion is completo it is 
planned lo give all interested parties 
a chance to appear in defense of an 
increase or decrease of the existing 

rute of duty. 


Jib'll 


Gilloid Symposium Comiiiif 
iu June 

Svedberg to Give Summer Course in 
Colloidal Chemiatry—Many Noted 
Speakers to Be Present 

Plans are rapidly maturing for the 
national symposium on colloid chemis¬ 
try to be held at the University of Wis¬ 
consin in June. Professor Svedberg in¬ 
tends to follow the symposium with a 
course of about thirty lectures on col¬ 
loid chemistry in the summer school, 
which commences June 25 and closes 
Aug. 4. Research will be continued 
under his direction during this period. 

Since thi.s is to be the first national 
symposium on this subject to be held in 
America, the program has been ar¬ 
ranged with the idea of having the 
whole field represented as far as pos- 
.sible. With one or two exceptions the 
papers will be presented in person by 
the author and ample time will be 
afforded for discussion. According to 
present plans these papers and discus¬ 
sions will be published in monograph 
form. Following is the tentative pro¬ 
gram for the symposium: 

Aloxiindor, .1 . “Thu ('olloldul SLato m 
Mutals and AlIrt.vH.” 

niiiKTftft, W li., 'Piuuipilatloii of SoIh 
It.v Ak’oliol.” 

barlull, P. P. “Some Adsorpt ion 

HaKUu, R. If.. “CkinditioiiM Affuoling tliu 
l-Tydiolj'.HlF. of (’ollHgiMi lo (ohilln.’* 

Urowiiu, f‘'. 1 ., 'Tliurnioulicini.sii’y of Sui- 
lifmr Sol.s ” 

Riirion, E. F., “Geiiuriil (kniHidiTiitiouH of 
the Porous Deloririininjr thu hlmltini; Sizo 
of (liu Collohlal f\'irtiok‘ in Any Glvun So- 
itilfon." 

PiHoher, Marlin, “On the Theory of the 

ophilic Colloids." 

(Jortnur. R. A.. “Tlie Application of Col¬ 
loid ChcinlHlry to Agricultural Problems.'' 

Tlivlnics. IT N., “Gel Formation.’’ 

KHliieniu'rg, L, "On the l^rucipllalion of 
Collt)j(lal MuIuIh by Mctins of Motal.‘» In the- 
Solid Stato." 

Klein, 1 )., “Tho Colloid (kiomical Prob¬ 
lems in the Manufacture of Enzymic and 
Animal Glandular IToductfl," 

Mathews. J. H., and Rowland. R. W,. 
“Tho Thermochemistry of Protein Be¬ 
havior." 

Sheppard. S E.. “Dispersity of Silver 
Halides In Relation to Their Photographic 
Behavior." 

Spear. E. B., “Colloidal Propertlos of 
Rijldier and Compound Ingrodlcnts.” 

Svedberg, The. “DomonstratlonR of Col¬ 
loid t'hcmlstry Techniciue." 

T.i\lor. H. S. “Tho Problem of Adsorp¬ 
tion r’rom the Standpoint of Catalysis" 

AVt'iser, 11 , U., “The Formation of In- 
tirg(ini(“ .Tellies.’’ 

Wilson, .Tohn A . “The Swelling of Pro- 
t( in .Jellies" 

Wilson, Robert E.. “Surface Films as 
riantlc Solids" 

Papers are expected from T. R. 
Briggs. C. W. J. Frazer, Jacques Loeb 
and W. A Patrick. 


Pottery Men Face Trial 

The alleged “potteries combine,” com- 
poaed of twenty-three corporations and 
twenty-four individuals, faces trial in 
the Federal District Court. The charge, 
made in the form of a Sherman law 

indictment, i.s that of violation of the 

criminal proviftions of the anti-trust 
law. 

The indictment was returned by the 
United States Grand Jury on Aug. S, 
last, and a month later all of the indi¬ 
vidual defen^nts excepting J. P. Slater 
And J. W. Bowers appeared and entered 

pleas of not irullty. 
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Presents Americaa View 
of Rubber Situation 

Horace DeLiseer, President of Ameri¬ 
can Rubber Aaaociation, Answers 
Winston Churchill 


Canadian Prairie Provinces Yicldii^ 
Commercially Valuable Salts 

Range of Resources Broad and Little Worked—Development Now 
Beginning in Several Localities 


That present British policy threatens 
industry is the belief of H. DeLisser, 
president of the American Rubber 
Association. In a recent reply to the 
.speech of Colonial Secretary Winston 
(Churchill, referred to in last week’s 
CheitL & Met., he says; 

“Mr. Churchill in a recent statement 
published in London and this country 
declared that the British nibber grow¬ 
ers were ’under no obligation to supplj 
the United States with rubber below the 
lost of production’ and that it was 
‘impossible for the Colonial Office to 
witness the financial ruin of the rubber 
producing eolonies owing to the con¬ 
tinued sale of their products below the 


C 'lOMPARATIVELY unworked 
J sources of mineral wealth exist 
in the western provinces of Canada. 
Areas which have been considered valu¬ 
able only from an agricultural stand¬ 
point are proving to be fairly rich in 
iion-metallic mineral resources. Clays, 
coal, oil, gas and the sodium and mag¬ 
nesium salts, which occur in the numer¬ 
ous alkali lakes and sloughs through¬ 
out the area, are attracting the atten¬ 
tion of capital with the result that 
considerable activity is evidenced in all 
these lines. The increased interest in 
the alkali deposits of western Canada 
has induced the Canadian Department 
of .Mines to institute a detailed invesli- 


pany is excavating crude magnesium 
sulphate, which is shipped to Vancouver, 
where it is refined and sold to the phar- 
macal trade and to the tanning indus¬ 
try. Plans are now under way for 
greatly extending the development of 
this deposit. 

In the vicinity of Meadow Lake, 60 
miles north of Clinton, B. C., the Lil- 
luoet Soda Co. is operating a sodium 
carbonate lake and shipping the prod¬ 
uct to Vancouver. This material is 
being disposed of at the present tims 
(e the soap manufacturers of the Pacific 
coast, but plans are under way to dry 
the material at the lake and increase 
the output. 


cost of production.’ 

No Unfairness Intended 

“In the first place the Rubber Asso¬ 
ciation of America, which represents 95 
per cent of the rubber manufacturers in 
the United States, docs not seek a sup¬ 
ply of crude rubber below the cost of 
production, nor does the association 
have the slightest intention of causing 
oj witnessing the tinaneial ruin of plan¬ 
tation owner.s. No industry can prosper 
oil the adversity of another. 

“It is because the Rubber Association 
of America, the largest consumer of 
1 uhber in the world, is convinced, after 
a must thorough investigation, that the 
Iiolicy of the British colonies in restrict¬ 
ing the exports of crude rubber threat¬ 
ens the whole rubber industry here and 
abroad, and the association is pressing 
the Rubber Growers’ Association of 
Taindon for a repeal of the restriction 
order or an immediate modification to 
permit greater flexibility in the supply 
of rubber. 

Stevenson Plan Induces Speculation 

“The Stevenson plan for restricting 
the export of crude rubber today threat¬ 
ens to introduce wide speculation in 
rubber prices. Its ultimate effect will 
be to curtail rubber production on the 
plantations. Such a course would be 
ruinous to the rubber growers. 

“Members of the Rubber Association 
are looking forward to a greater con¬ 
sumption of rubber during the summer. 
To take care of our needs this year and 
in the future, it is imperative that the 
planting of new rubber be encouraged. 
This association believes that the policy 
of the British eolonies today will be far 
more injurious to the plantations than 
to the rubber industries of this country.” 


Helium Plant Goes West 

The helium repUrification plant at 
I-angley Field. Va., is to be moved to 
Scott Field, near St. Louis. This is 

made necefleary by the fact that the 
army is transferring most of Its lighter- 
than-air work to Scott Field, where 
condition/ have been fonnd to be niost 

fovomble. 


gallon of these deposits with a view 
III determining their possible economic 
\'aUie and the extent of reserves. 

Salt Deposits Already Worked 

Natural occurrences of .soluble min¬ 
eral salts are known in the provinces of 
Manitolia, Saskatchewan, Alberta and 
British Columbia, either in the form of 
liedded deposits or as brines. Some are 
of considerable extent and are probably 
of .sufficient size to warrant commer¬ 
cial exploitation, provided economical 
methods of recovery can be devel¬ 
oped and sufficient markets can be 
established. Three of these deposits 
are being operated or will shortly be 
o|ierated in the prairie provinces and 
plans are under way for the develop¬ 
ment and operation of a fourth deposit. 

Salt Cake Extraction 
At Dana, Sask., a halt million dollar 
plant is nearing completion, to extract 
salt cake and other chemical products 
from the brines of Muskiki Lake, 23 
miles west of Humboldt, Sask. The 
company operating this deposit is Salts 
& Chemicals, Ltd., controlled by Can¬ 
adian and United States interests. The 
main plant of this company is at the 
deposit at the lake and it has a refining 
plant at Kitchener, Ont. When this 
plant is in operation it is estimated 
that the output will be 30,000 tons of 
salt cake per year besides the output 
of magnesium sulphate and other salts 
recovered as byproducts. 

At Frederick Lake, 6 miles south¬ 
west of Dunkirk, Sask., and 38 miles 
from Moose Jaw, Sask., another salt 
cake recovery plant has been erected by 
the Bishopric & Lent Co. with head- 
offices at Cincinnati, Ohio, This plant 
is practically completed with a capacity 
of 50 tons of salt cake per day, and as 
soon as it proves commercially success¬ 
ful further units are to be added to in¬ 
crease the output to 200 tons per day. 

Magneatum Sulphate and Sodium 

Carbonate 

In British Columbia the Baeq^e 
Chemical Co. is operating on a aeries 
of five lakes aitwted it miles weet of 
Ashcroft. From ihees lakes the eom- 


Amerioaii Relief Aseociation 
Makes .4iiuuuuccment 

The extension of the work of the 
A.R.A. to cover home activities has 
been announced by its chairman, Her¬ 
bert Hoover, in the following circular 
leUer: 

Dear friend .—1 wlali to brlliB licforo yon. 
a-, a .auiiporun ut tlio American Kollol AO- 
milltiilralioii, ii problem In coiinocUtJii with 
our own /Aniurican lilc. ^ * 

Ah you uru uwiiro. llic Amorlciiri RoUdl 
A'lmlnlHiriilit'ii bus ut oik- llnu; or aiiothW 
aurlnk' Uif liiHl ftair y<‘urH lound support 
n.-t’cHHiirv K. miiiiUKUt llfu In upwards ot 
iD.UULl.Miio children, li has then b.v iv<;i|UlrMd 
aieai cxiterieiico in iiroblcms of chlla 
which II BeetiiK to he important should D« 
traiislatid into Atnerican chlhl Uio. inor« 
narlU’Ulurly In relalloii to tho children to 
backward »oction« and In large jnduatrlU 
ocniois ot ilio l ouiitry. Our physio UM re- 
port that over SO per cent of all children to 
Aini.rlca aro born normal, whereas le« wum 
iiu pur cctii rctich mutunly in normal phys¬ 
ical liualUi. Much oonaiructlve work has 
liuiin duiii- by public af^encies and by volun¬ 
tary agenclOH In endeavoring to develop toe 
prop' i cjir<- o)' normal children as dlstto* 
gulHlM’.l iiotii I ho care of those who imve 
fallen l).v Ihu wayHldo and reuulre ACtoW 
mi'dlcal truatmeiiL, but Lho hold in many 
sections of our country Is as yet almost un- 

view of furthering these 
and translating our 

Into the most offectlvo service to our own 
American chlldron. the Important 
of the American IteUcf Admlnlstrallw h^e 
Joined In a ooiiHolldatlon of the AmerlOto 

SertoTtuI 

Uons. The American Relief Admintitretlon 
can give no more complete **0 

expression of Us confidence In the natlOMj 
necessity for such action. The name of tna 
new organization Is the American Child 
Health Association. . . , ^ _u.. 

The American Relief Administration has 
undertaken as a voluntary 
the executive effort of the new orgaiUtatiOh 
in Its endeavor to provide the 
ftnancpH necessary to carry on this most to 
portant work, I am therefore taking tot 
Hberiy of appeal to you ^ho ^ve in^ 
ported our past Hfiorta. tor support to Uto 
now activity of the American 
ministration The matter Is one of na¬ 
tional Importance and of ohara^er. 

I trust vou may find it jtofislblc to contribute 
to the American Relief Admlnlst^tloh for 
this purpose, Hbrbrrt Hooveb. 

Denaturing Rule Revised 

An error In tbo regulatiom* of 1916 

covering the sinount of caustic soda 

sufficient to denature 100 gal. of olive 

oil has been corrected by the Treasn^ 

to provide for the use of 114 Ib. Ow 
so,..tie anda {nitMlI of 15 15. 
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Fir« Does IMot Stop-Work 

Mineii Bureau at Cornell Carries On 
InvestiKation Despite Loss 
of a Building 

Fire recently destroyed one of the 
Cornell laboratories of the Bureau of 
Mines. The loss, however, is not such 
as to interfere seriously with the* in- 
tereBting work on alloy steels hein^^ 
carried on there. 

The tests being made deal chiefly witli 
endurance under repealed bending of 
various steels containing the ran'r ele¬ 
ments. E.special attention is being 
given to molybdenum as an alloying 
element. 

About fifty steels, each with various 
heat'treatmenl.s, ranging in composi¬ 
tion through plain C, ('e, Mo, V and 
CrCrMo, CrCe, CrV, NiCr, to vanous 
NiCrMo, Nif'rCe and NiCrV steels aie 
being studied. The ordinary tensile, 
impact and repeated impact tests have 
been made and a good deal of endurance 
data has been collected. Over 1,(100 eii 
durance test bars will be reciuired. and 
nearly all of these are ready for te.sting. 
Two endurance machines are running 
night and day. and it will take all the 
present fiscal year anil jirobabiy mom 
to obtain the data desired. 

While the work is aimed primaril,\ 
to show the effect of Mo on endurance 
in comparison with other alloying cl(‘- 
ments, it is planneil also with the view 
of getting as much iiiformaliori as pos¬ 
sible on the general problems of endur¬ 
ance and endurance testing. 

Flolalioii Pr«c«‘»H C,aH«‘ Heard 
hy r.omniisHioii 

Three firms in the minernls separa 
fion industry an- eharp'd with unfair 
trade practices. Tu determine whidhev 
or not Minerals SejiaraLion, TAd.. .Min¬ 
erals Seluirations North American (tnr- 
poration, I.td., am] Beer, Sondht-iiner ifc 
Co. have establi.shed a monopoly in ™ii- 
iiection with the leasing to American 
mining interests patents for the separa¬ 
tion of minerals by the flotation pria-ess, 
the Federal Trade Commission heard 
final arguments recently on its com¬ 
plaint HKainst these concerns. 

In pro.secution of the ease the counsel 
for the commission eharpisl that the re¬ 
spondents have set up a monopoly in 
the United States, compeliiiiB operators 
tn surrender improvements, charitiiiK 
excessive royalties, and that they have 
been Ruilty of other unfair practiees. 

In defense, counsel for the respoml- 
ent.s asserted that the serviees rendered 
the American mining industry have 
been of vast value in recIaimiiiK ores. 


Seeking More Import Data 

To have immediately available de¬ 
tailed information as tn dye imports has 
liroved of such value that an insisU-nt 
Remand has arisen in the chemical in- 
vbstry for the expansion of that serv¬ 
ice to all of the coal-tar products. In 
various quarters hope is cxpres.sed that 
eventually the service may be extended 
to all synthetic organic chemicals. 


Alabama to Produce Arsenic 

Large quantities of calcium arsenate 
are to be manufactured at Anniston, 
Alii., Lhi.s spring. The plant of the Fed- 
pnil Phosphorus Co. has recently 
iukled machinery for the extraction of 
the ar.senie from arsenical pyrites ore. 

Chemists in the vicinity of Anniston 
arc making other experiments with 
different poisons for the extermination 
i.f Ihe boll weevil. Although the re¬ 
sults of their work indicate the possible 
fleveiopnient of a bi'tter poi.son than 
calcium arsenate, no definite informa¬ 
tion regarding its composition has been 
made public. In the meantime the 
arsenate industry at Anniston is ex¬ 
pected to grow because of its avail¬ 
ability of pyrites in almost unlimited 
(juantities in close proximity to the 
])hiMt. 

- - - 

r.liuinicul Warfare Program 
of Secretary Davis 

( oiiiitry IWvided Into Four DistrirtH— 

Kmergeiiey Output of InduHtriew 
Planned 

The rcL'ommemlaliuns of J. M. Wain- 
wright, retiring Assistant Secretary of 
War, as outlined in last week’s Chem. 
Sr Met., form the basis of a definite 
program of the War Department. 
Peace-time jdanning for the handling 
of industries during war ha.s progressed 
rurtluT than ever before. Assistant 
Secretary Davis, who succeeds Colonel 
W’aiiuvright, announces that he will 
carry forward this program actively. 

Progress .Mready Made 

.lust what has been done in the way 
of chemical preparedness is indicated 
1),\ extracts from the following C.W.S. 
report: 

’rh«‘ country haH boiin divided into four 
(tivtmts Thl* flr.st dlstrUa. which includes 
(lir New FiiiRlnnd States wlH have It.s head¬ 
quarters In Boston; the second district, 
wind) include,s Now York, Now Jersey and 
I). l!iwut (‘. will have lioadquarters in New 
V(.ik dilv: the tlilid dlstricl. with heud- 
(luiirter.'^ Ml IMtlsburgh, will tneludo Ohio. 
I’eiins\lv(inia and all .statcH south of those 
iwo anil east of the Mlssissipui and Ohio 
Ilivers- the fourth, with heiulfiuartera In 
(•liloago, will ineluflo all other slateH, those 
l\mg west of the Mis.slsslppl and Ohio 
KI\<Ts and the state of Ohio, lOach district 
will he assigned a diU'f. who will he a 
icsiTve ntrieer KhcIi chief will have twci 
iis.sl.stants, both to be re.-Aervi-. onieers and. 
if p! aetleahh', one to lie a cheniieal englneei- 
and the other a mechanical inglneer 

in addition to this military organization, 
whli'li will have direct charge of protnire- 
nienl plnnnlnp. tlierc are to he appointed 
t ivillan ndviser.H to assist the offleers tn 
'^^ecurinp infonnnlion and work out the 
details of the nlanninp. There an* to be 
1 Ipht >)ieli advisers for each district, one 
on tnanufa* turing chemicals and one each 
fot fine chemicals, rubber, ehareoal, die 
easting,s. slieet metal stamplngH. war gases 
and ehemleal englneicrinp eiiuipmenl. hlaeh 
of tliese men Is to be an expert in tlie 
partleular line as-Hlgiied to liini 

Present Proeurement Plans 

The work on pnn urement planning for 
the eomlns \ear is based on llie w'Qi plans 
which have just been eoinpleted These 
plan.s are the first attempt to work out in 
di'tall the quanlltn> of eiuli ami every item 
whleh the ('heinleal Warfare Service would 
be required to furnish in ea.se of war. With 
lhe.se nHiuiremenle as a basis there has 
also been worked out the sources of supply 
of both raw materials and finished products 
m'cessary to meet the requirements. This 
Information, on sources of supply, has bean 
obtained tn part from statistical tables pre> 
pared by various government bureaus and 


U. S. Timber Going Fast 

Reforestation Stated to Be the Only 
Hope of Future Pulp Supply 
by Secretary Wallace 

That only one-third of America’.s 
timber supply remains is the finding 
of the special Senate committee ap¬ 
pointed to look into wood and pulp prob- 
lem.s. This committee is endeavoring 
to devise a workable plan for refores¬ 
tation to submit to Congress. H. P. 
Baker, executive secretary of the 
A.P.P.A., and Secretary Wallace have 
given the committee figures showing 
the significance of the present situation. 

Of our original .supply of approxi¬ 
mately 5,2 trillion hoard feet not over 
1.6 trillion remains. Secretary Wallace 
estimates a possible reforestation of 
from 25 to 50 million feet per year. 

Views of Mr. Baker 

Mr, Baker, speaking for the pulp and 
paper manufacturers, gave it as his 
opinion that many “lean years,” due to 
the depiction of the raw materials, were 
ahead of the industry in this country. 
The problem of the forests, he added, 
was entering the economical stage, and 
in the future the spruces and other pulp 
woods would bring such increased prices 
a.s t.) make forest conservation a pay¬ 
ing busine.ss. 

Another problem now being worked 
upon, as pointed out by Mr. Baker, is 
the utilization of .'.outhern pine for 
pulp. He believes the South Ls to be 
the home of a great paper industry 
once a method is (li.seovercd for re¬ 
moving l.he resin from pine timber. 

• -- 

Caiiutliuii Paper and Pulp 
Exports Sliow Iiierease, 

A .special report just issued by the 
Canadian Pulp and Paper Association 
shows that the total value of pulp and 
paper exports for .laauary was $10,- 
298,243, beinK an increase of $1,466,76.3 
over January, 1922. Of this amount 
pulp and paper to the value of $9,286,- 
186 went to the United States. Exports 
of pulpwood for January were 133,328 
cords, valued at $1,195,886, compared 
with 66,094 cords, of the value of $696,- 
943, in January, 1922. 

P’ii;ures for the first 10 months of the 
fiscal year show newsprint exports 
were nearly 50 per cent g'^eater than in 
the same period of the previous year. 


in part h.\ ilcallng directly with tlic varloii.'? 
Indu.Htrini oiguniziitidOR concerned In all. 
about eighty plants have been visited and 
estimutes of their present prodiution ami 
poMHibilitiea for expansion have been ob¬ 
tained. 

Allotment of War-Time Prodiietlon 

To these and other matiufaclurers have 
been allotted definite quantities of the vari¬ 
ous items which tlioy will be expected to 
deliver In case of war. It t.s probable that 
some of those allotments cannot be filled, 
and in othi'r oases manufacturers will be 
able to do much more than meet their 
allotments 

The ('hernical Warfare Service will fur¬ 
nish each district chief with a ll.sl of man¬ 
ufacturers in his district alloc'ated to the 
Chemical Warfare Service and the quanti¬ 
ties of the various Items which we have 
estimated each manufacturer can deliver. 
With this information as a basis, any 
errors in the estimates are to be corrected, 
in part by conference with the advisers in 
the districts and also by dealing directly 
with the manufacturer concerned. 
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-GenttiM Dye Trad« Faces! 

No Immediate Shortage 

Sufficient stocks to meet market de¬ 
mands for at least 6 months are on 
hand, according to Dr. Carl Duisberg, 
director of the Leverkusen Dye Works. 

In discussing the condition existing in 
the dye industry he said in part: 

“The chemical industry also has taken 
l)art in the price reduction movement 
and has cut the prices of a number of 
its products, especially such as exceeded 
the world market prices. 

“The situation in the chemical indus¬ 
try at present is completely different 
in the various districts. As is known, 
I.udwigshafen already lies idle, and 
the other works have no great supplies 
of fuel. For the present they will not 
get new coal in sufficient quantities, 
since they refuse to pay the taxes de¬ 
manded by the French. The workmen 
will continue to be employed at other 
labors in case prcaluction is brought to 
11 standstill. 

“The Badi.sche Soda und Anilin 
Fabrik faces this condition, as well as 
the Oppau works. Hoechst already is 
working with heavy curtailments. In 
Elberfeld, the parental plant of the 
U'verku.sen works, the cireum.stances 
are even more difficult. 

“The works in l.everkusen itself, 
whii-h lies in part in the English zone, 
are not so severely stricken by the Ruhr 
war, and favorable conditions still pre¬ 
vail. They have chiefly lignite coal ob¬ 
tained in the English zone itself.” 

After his assertion that the dye in¬ 
dustry is well supplied with stocks. Dr. 
Duisberg says that, in case of necessity, 
one source of supply could help another 
out and that, “during the French boy¬ 
cott on exports," the workmen will be 
engaged in handling the stocks on band 
and kee])ing the plants in operating 
order. 

Chemistry Chief to Be 
Seiecleii 

Congress having failed to act on the 
proposal to increase salaries for chiefs 
of bureaus and scientific investigators 
in tbe Department of Agriculture, it 
bas been determined to fill the. vacancy 
in the office of chief of the Bureau of 
Chemistry at the eariie.st possible time. 
The place has been held open in the 
hope that a salary higher than $.5,000 
could be offered to those best qualified 
to fill the position. 

Dr. E. D. Ball, director of scientific 
work for the department, will appoint 
a consulting committee on which he 
hopes to induce some of the outstand¬ 
ing men in the chemical industry to 
serve. With this committee he will 
discuss not only the filling of the va¬ 
cancy but the whole program of fu¬ 
ture work for the Bureau of Chemistry. 


Con§tant§ Meeting Held 

The board of editors of the Inter¬ 
national Table of Physical and Chemi¬ 
cal Constants held a meeting at the 
National Research Council in Washing- 


" Would Give Prise for 
Oil Disposal Method 

InterestinR Bill Introduced Into New 
York Legialature for Solution 
of Knotty Problem 

Considerable ajfitation has recently 
arisen for findin^^ a solution to the vex¬ 
ing problem of what to do with the oil 
refuse dumped into New York harbor 
and the waters adjacent thereto. The 
Stale Senate not long ajro passed a 
resolution memorializing Congress to 
adopt appropriate legislation to pro¬ 
hibit such practice. 

In order to combat the nuisance a 
eheap economical method of disposal 
ot this waste must be obtained. That 
inducement for research along this line 
may be offered a bill has been intro¬ 
duced into the New York State Legis- 
ature offering awards or prizes of 
120,000 for the solution of the problem. 

Annual Cnnvenlion BusinesH 
and Tefhnical Librarians 

The Special Libraries’ Association, 
which is a national organization of all 
business and special librarians in the 
country, will hold its fourtiKjnth annual 
convention in Atlantic City, Tuesday, 
May 22, to Friday, May 2.5, at the Hotel 
Chelsea. On Monday evening. May 21, 
the New York Special Libraries’ Asso¬ 
ciation will hold its last monthly meeting 
of the year, to which all delegates to 
the convention are invited. On Tues¬ 
day all the special libraries of New 
York City will be open to visitors. Sat¬ 
urday, May 2C, following the conven¬ 
tion at Atlantic City, the Special Li¬ 
braries’ Council of Philadelphia and the 
District of Columbia Library Associa¬ 
tion will have local meetings to which 
all the librarians are cordially invited, 
and an opportunity is thereby given to 
visit the special libraries in these two 
eitie.s. 

All librarians, special and public, are 
cordially invited. Business men and 
research workers and statisticians arc 
also urged to meet at the Special 
Libraries’ Association Convention. 

Norway lo Hold Industries Fair 

Norway is to have an industries fair 
this year This is in keeping with the 
custom inaugurated in 1920, which has 
been followed in successive years and 
which each year has proved to be a 
great success. Keen interest both in 
the home country and abroad has been 
aroused in these fairs. The number of 
entries last year was very large. Prac¬ 
tically every branch of Norwegian in¬ 
dustry and handicraft was represented 
and exhibits were sent in from eveo’ 
manufacturing center throughout the 
country. 

This year the fair i.s to be held the 
week of Sept. 2 to 9. It is planned to 
give foreign buyers a good opportunity 
of acquainting themselves with Nor¬ 
wegian products and manufactures of 
every description and of getting into 
closer personal contact with Arms in 
various lines of trade. 


lUltiois Aluknni to Gitkttr^ 
at New Haven 

Chemists from the University of 
Illinois are not to be outdone by the 
alumni of Harvard, Ohio State and 
(,ther institutions who in the past have 
held their luncheon reunions in connec¬ 
tion with the semi-annual meetings of 
the American Chemical Society. On 
April 5 at 1 p.m. in Woolsey Hall at 
Yale University the Illinois alumni 
will gather for the first of their re¬ 
unions. Dr. C. S. Palmer, Box 1811, 
Yale station, .New Haven, Conn., is in 
harge of the preparations for this 
vent. 


City Air Polliilioii by Auto 
Exhaust 1» Menace 

'Chemical engineering may be required 
Lo solve the problem of handling the 
larbon monoxide in city streets. Auto¬ 
mobiles in New York City are giving 
off so much of this gas that it has be¬ 
come a menace to health, according to 
the public health committee of the New 
York Academy of Medieine. 

Aceording to a report issued by this 
body: 

“The increasing coneentration of mo¬ 
tor traffic in New York City has re¬ 
sulted in contamination of the air with 
carbon monoxide in certain sections of 
the city which has reached the point 
where it is regarded us deleterious to 
health. Carbon monoxide constitutes 
from 7 to 12 per cent of the exhaust 
gas, depending upon the mixture of the 
gasoline. It oxidizes very slowly, if at 
all, and the rate of rapidity of its dif¬ 
fusion in the streets varies with atmos¬ 
pheric conditions and the velocity of the 
winds. 

“The studies of J. S. Haldane in Lon¬ 
don have led to the formulation of a 
safety standard in the London under¬ 
ground railways of not more than one 
part of carbon monoxide in 10,000 parts 
of air. The standard adopted for the 
New York-New Jersey vehicular tunnel 
is a maximum of four parts of carbon 
monoxide to 10,000 parts of air, pro¬ 
vided no one is exposed for more than 
thirty or forty minutes. 

“The committee engaged the serv¬ 
ices of Prof. Yandell Henderson to 
study the extent of contamination of 
the air in New York City streets. This 
study has not been completed, but the 
preliminary indications are that at cer¬ 
tain periods of the day and in certain 
areas of the city the concentration of 
carbon monoxide is such as to require 
remedial measures.” 


Mines Bureau Loses Building 

The building of metallurgy at the 
Michigan College of Mines, Houghton, 
Mich., was destroyed by fire, March 16, 
with loss estimated between $250,000 and 
$276,000. Valuable records were lest 
in the disaster, including those of the 
United States Bureau of Mines, occupy¬ 
ing offices in the building. It is said 
that the structure will be rebuilt as 
soon as plans are prepared and ar-. 
rangements perfected. 
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Chanicfll Prodnction Figures 
Coming Soon 

Many replies to the Tariff Commi.s- 
sion's questionnaire are beinn received 
from domestic producers. I’rcsent indi¬ 
cations show that the annual cen.su.s of 
production of coal-tar and synthetic 
organic chetnicahs and dye.s for 1M2 
will be issued this year considerably 
earlier than previou.sly. 

Last year, for the Ut21 een.sus, tliere 
were 201 producers of coal-tar cliciii- 
icals, some of whom also iiiodincd 
synthetic organic chemicals from other 
than a coal-tar base, and there were 
about forty manufacturers who |irn 
duced the latter only. There is a slight 
reduction in the number of manufac 
turers this year, several .small jilant- 
having gone out of bu.siness. lip to 
March 21, replies had been received by 
the commission from 180 matuifar 
turers. If reiiorls for 1022 jirodiiclion 
continue to be received with satisfac 
tnry speed, there will be no prelmiiiiary 
report this year, hut the final repiiil 
will he ready some time in May, 

Dcvclopn L(‘aching Sywlnii 

Dr, .1, W. Turrentine, formerly in 
charge of the c.yperimental ki'l)i-)Hiiasli 
plant of the Uureau of Soils at Summer 
land, Calif., has developed a livivi.ilinc 
.system for industrial use, iiiveiviiig 
some new principles of counter-cui reiil 
leaching, for which n public jiateni is 
being .sought. This iirocc.ss and ap 


paratus was given a thorough t^-ont muit be diemontled. Plane are 
and demonstration in the extraction of made at present to engage a compefent 
potash and iodine from kelp. It is ap- chemical engineer to direct this work 
plicable to several industrial processes so that the equipment can be taken 
where continuous and economic leaching doWn and stored with the certainty of 
is desired. subsequent reassembly when the need 

-— arises without technical difficulty or 

.... I /-i 1 • Ill damage to the equipment. It is hoped 

I o DiHmuntle Lhloruie Plant that thi.s work can begin at an early 
Ofiiccr.s of the Chemical Warfare date, but the time is contingent upon 
.Service announce that a portion of the finding a proper chemical engineer to 
chlorine plant at Edgewood Ansenal direct the job. 



Personal 


WiiiiiiAM Boyd htis bGcn elected 
)»n'.sn!('nt of the Dominion Alloy Steel 
(■()., Ltd. Mr. Boyd was formerly 
fhrtrifal engineer of tlic Illinois Steel 
(diicugo; chief electrical engineer 
‘if the Dominion Iron & Steel Co., Sid¬ 
ney, N. S., and chief engineer of many 
large Cana<iian industrie.s. 

CiiAiiLKs T. formerly chief 

nielalliirgist of the Michigan Smelting 
K' lielining ('o. and more recently presi¬ 
dent of the Michigan Valve & Foundry 
t'li., has resigned from the latter 
po.sition. 

\V .1, t’ot'K. Akron, Ohio, has heeii 
elected Ireasurer of the Mohawk Rut)- 
I'cr ('o., to succeed C. W. MrLAt’dHi.iN, 
I ('Signed. Mr. ('ope has lieen assist¬ 
ant treasurer for a number of years. 

Prof. T. K. UoNNAN, of the University 


societies of Schenectady, under the 
direction of the Eastern New York 
Section of the Ameriean Chemical 
Society, on “The Relation Between the 
Properties and Structure of Metals.” 
Dr. Rosenhain expects to reach Wash¬ 
ington, I), (’.., March '10 for a H-day 
visit. On th(‘ aft(irnoon of that date 
he is scheduled to s])eak at the Bureau 
of Standards. On the following day he 
will be tendered a banquet at the Cos¬ 
mos Club which will he under the 
auspices of the Washington Academy 
of .Sciences. Following the dinner he 
will speak on “The Structure and Con- 
.stitution of Alloys.” He expects to 
spend April 2 and 11 exclusively at 
the Bureau of Standards, where he 
ho{)es to gather a detailed idea of the 
manner in which that bureau is con¬ 
ducting its research. 


'i" - ^ .. ... ... .. ,/ 

Obituary 


Lewis E. Uanshm, of ITempstoad and 
New York, and president and founder 
of the D. K. Kansom Co., importer of 
dyestuffs, died recently. 

Wall Eiiward Smothers passed 
away in Denver, Jan. 21, 1222. 

Although but 2!) years of ape, lie bad 
attained unusual prominence in his 
ehofien profession, that of radium tech¬ 
nology. Upon Ids graduation from Itii" 
University of (kilorndo in lUlfi as a 
bachelor of science, he entered the em¬ 
ploy of the Sclilesinger Radium 'Co. 
of Denver. Dor .some time he was 
occupied with radium mea.surements 
by both emanation and gamma-ray 
methods, with considerable analytical 
work connoeted with proposed processes 
for the treatment of carnotite. Later 
he was placed in charge of the refining 
and crystalliriiig of the radium prod¬ 
uct and its distribution into the many 
types of Ihorapeutic applicators. He 
conducted many courses of instruction 
in the physics and therapy of radium 
for physicians and surgeons. Tireless 
energy and pain.staking care were 
characteristic of all his work. His un¬ 
timely death is a great loss to the 
science of radio-activity. He was 
married to Elizabeth L. Hoskin, of 
Denver, June ir>, 1917. He was a mem¬ 
ber of Alpha Tan Omega and the na¬ 
tional chemical fraternity. Alpha Chi 
Sigma. 


Cullege of London, hu.s accepted an in¬ 
vitation to attend the New Haven meet¬ 
ing of the .American Chemical Society. 

R. !■:. Doolittle of Chicago, chief of 
(lie central food and drug inspection 
dislncl of the Bureau of Chemistry, 
atlctided a meeting of the joint com- 
inittee on definitions and .standards in 
Wasliiiiglon during the week of 
Marcli 19. 

William Haynes has accepted the 
chairman.ship of the chemical division 
in the forthcoming Home Service Ap¬ 
peal of the Salvation Army for a 
SfiOO.OOO fund with which to maintain 
and extend its activities in Greater 
New A'ork. 

Dr. KtiNo B. Heberlein has left for 
Europe on business. 

0. P. Hoot), chief engineer of the 
U. S. Bureau of Mines, spoke March 
22, at Akron, Ohio, on “Smoke Abate¬ 
ment and .Smokeless Combustion.” 

G. F. Moulton has resigned his 
imsilion at the Bureau of Standards to 
accept a place as chemist of the re¬ 
search department of F. C. Huyck & 
Sons, Albany, N. Y. 

Dr. Walter Rosenhajn, chief of the 
metallurgical department of the Na¬ 
tional Physical Lalioratory, Teddington, 
England, addressed the members of the 
Detroit, Mich., chapter of the American 
Society for Steel Treating at its regu¬ 
lar monthly meeting March 19, on 
“Strain and Fracture in Metals.” He 
also spoke recently before a joint meet¬ 
ing of the ecientifle and technical 


Jerome Strauss, chief chemist of the 
U. S. Naval Gun Factory, Washington, 
D. C., addressed the Washington chap¬ 
ter of the American Society for .Steel 
Treating on March Ifi. His topic was 
“Performance of High-Speed Cutting 
Tools.” 

Leonarii Sumner was elected presi¬ 
dent of the British Institute of Metals 
at the annual general meeting on 
March 7. 

Sir J. ,1. Thompson, of Cambridge 
University, is to give a series of 
lectures at Franklin Institute during 
the week of April 9. 

Dr. F. C. Weber, chemist in 
charge of the Animal Physiological 
Laboratory, Bureau of Chemistry, has 
resigned to accept a position with the 
Fleischmann Laboratories, New York, 
Dr. Weber entered the Bureau of 
Chemistry as a scientific aid in 1902 
and after receiving an M.D. degree 
from George Washington University 
assisted in experimental work to de¬ 
termine the effect of preservatives on 
health. He was placed in charge of 
the Animal Physiological Laboratory in 
1907 and directed the work of that 
laboratory until his resignation, ex¬ 
cept for a short period of detail to the 
Tariff Commission. 

W. R. M. Wharton of New York, 
chief of the Eastern food and drug in¬ 
spection district of the Bureau of 
Chemistry, was in Washington recently 
conWring with officials of the bareau 
regarding regalatory campaigns. 
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Market Conditions 



In Chemical. Metallur^cal and Allied Industries 

A Survey of the Economic and Commen. ial Factors That Influence Trade in Chemicals and Related Commodl^^ 
Prevailing Prices and Market Letters From Principal Industrial Centers 


Better Business Conditions Are the Result 
of Increased Productive Activity 

Expansion in Output of Basic Industries a More 
Substantial ^sis for Prosperity Than 
Increasing Credits or Rising Prices 


I T iS especially sipinificant in the view 
of many of our loading economists 
that the prosperity being enjoyed by 
many of our industries ia based on ex¬ 
panding production rather than expand¬ 
ing credit—the principal cause of the 
inflation of 1919 and 1920. The produc- 
hon figures obtained by the Depart¬ 
ment of Commerce indicate record in¬ 
dustrial activity during the first two 
months of the current year. 

One of the industries reflecting this 
stimulation to marked extent is the 


manufacture of textiles - important as 
a basic industry and a large consumer 
(»f chemicals and allied products. Tlie 
daily rate of cotton production was 
even higher than the January high rec¬ 
ord and silk consumption was the high¬ 
est with one exception since 1919. Wool 
receipts at Boston were the highest 
.since April, 1921, except for July, 1922. 
Stocks of cotton at mills were the low¬ 
est reported for this season of the year 
since 1914. 

The construction industry, a market 


''’Chem. & Mel,” Weighted 
Index of Chemical Prices 

Bubo - lo" for 1918-M 
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Tl’c i-tTriM of Uic many jirl.-o tiU- 
saiici-s aiul tiif cotitimiod Htrongth 
of dll' i-ln'tiiioal tii.’iTkft is H'fli'CU'U in 
tins wi'i k'H inih v miiiilit r. PoUisslum 
cailjoiiatc and )iv<n<i\i(U' and linnaed 
and ('otii.iiNcrd oii.s wt-ro the index 
(■'nitnutdlijcs to show advimoos. 


for oils and pjiiiUs, steel, glass and other 
products, also made new records. The 
\olurm‘ of building contracts awarded 
in Fel)ruury, contrary to an expected 
.seasonal decline, increased in twenty- 
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I Compiled from reporta of the National Wood Chemical Anociation to which are added reporta from thepnnripal non-member firma. Total reports for each lD(Ht(|l 
vary from anna with a capacity nf 3,200 eorda to 4,300 cords daily: all montha are therefore prOTated to a daily capacity of 4,500 enrda, representing about 90 per oaot 
of the industry, on the baaia of capacity reporting each month. 

• August, 1914. . T> ■ . 

• Compiled from weekly wholesale quotations by tbe CHt. rotnf and Druo Rtporler. 

•The oheroioa] price index from Jt MetoHurgv.alEnotnterinff ineludea quotations on 25 eommoditiea aelected on the baaia of their importaoee as r o p r e- 

aentiog both qualitatively and quantitatively the principal branonea of the obemical industry. ^These prieea an weighted on the baste of total production plus total 
imp«ti in the year 1919. The Mupaa are averages of w^Iyprio^ , , ^ 

• WboleinJe avenge month^ iwiee of sulpfaurie aoM from United Stales D^rtment of Labor, Bureau of Labor BtatiiUoe. 
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Higher Quotations on Potash Salts 
Feature New York Market 

Potassium Permanganate, Carbonate and Bichromate Figure 
in General Advance Said to Be Due 
to Importing Difficulties 


jh ■ 

Mven northeastern States to 41,611,000 
sqit. All classes of buildings except 
residgitial and public buildings par¬ 
ticipated in this increase, which has 
continued into March. TTie week of 
March 10 showed the highest total of 
building awards of any week .since July, 
amounting to $78,411,000. 

Trend of Chemical I’roduclion 

In Table I are given the Conimeicc 
Department's figures for the production 
and prices of those chemiciil.s and 
groups of products which are included 
in the monthly compilations of the 
Sunny nf Current Bmineim. .Statistics 
for 1928 are not given in this tahula 
tion, but in a statement made on March 
2.'i the department declared that the 
production of acetate of lime and of 
methanol declined slightly in January 
from the high mark set in December. 
Acetate of lime output amounted to 
16,544,000 lb., as against 16,814.000 lb. 
in December, and methanol production 
was 9.8.'t,17l gal., ns again.sl 942,008 gal. 
in December. Consumption of wood, 
however, increased to 104,180 cords, 
while slocks of wood at chemical plants 
declined to 8,88,767 cords, the lowest 
since November, 1921. 

... . ^ - 

WI>ol«‘8al<‘ I’rict'h Hisp in 
February 

A slijrfil iis<* ill tht* jiPtuTa! h'Vi-l of 
whok'HHlp pricp.s in Kehruary ns com 
pared with January is shown hy the 
Bureau of Lalnir Statistics in il,s 
weighted index numbers. The all coin- 
niodity in<lex, based nn 401 jiriec si'rics. 
stands at ir>7 fi>r February, or one pmnt 
higher than in January. 

The princ'ipal increases wen- in iho 
case of metals and metal products, 
although the ehemieals, building 
materials and miscellaneous groups re¬ 
corded advanees. 'I'he bureau’s index 
numbers for May, IDliO, w'hich was 
practically the month of peak priee.s, 
are compared with the more recent 
figures in the aeconipanying table. 



.\h.\ 

.lull 

Nut 

I )rr 

.lull 

Irl. 

(Iruup 

|iii) 

l‘)72 

1922 

1922 

192 3 

1923 

Fftrm produriM 

241 

122 

143 

145 

143 

142 

Ftjod.rto 

24R 

Mi 

143 

144 

141 

141 

ClotliB ami nlotliiiig 

328 

17b 

192 

194 

196 

199 

Fuel and liaKtiiig 
Metala and tnotnl 

230 

195 

218 

216 

216 

212 

produota 

202 

112 

133 

Ml 

M3 

139 

Building matrrinlrt 
Cbemiflala ami 

2‘>3 

M7 

185 

185 

186 

192 

dnuia . 

Houa« furiunliiiMt 

213 

124 

127 

MO 

Ml 

132 

|^>oda... 

247 

J78 

!79 

182 

184 

184 

Miaoflllanpiona 

208 

117 

122 

122 

124 

126 

All commodifii'tt 

247 

138 

15h 

15b 

)5h 

157 


Comparing prices in Fehriinry with 
thoae of a year ago. the report of the 
Bureau of Labor Slati.sties jioints out 
that the general level has risen over 
n percent. Metals and metal products 
show the largest inercase, 2t)i per cent. 
Building materials follow next with an 
increase of 23 per cent. Cloths and 
clothing have increased 141 per cent, 
fuel and lighting 11 per cent, and farm 
products 8i per cent in price in the 
year. Food articles, chemicals and 
drugs, housefurnishing goods and mis¬ 
cellaneous commodities nil show 
smaller increases compared with prices 
of a year ago. 


Np:vs’ York, March 2fi, lj23. 

A T F R I A L improvement was 
noted in the ehemical market 
during the past week in the case of 
many imported commoilities. Jmport- 
eis reported higher eahles from abroad 
fin all potassium salts and stated that 
lound-lot shipments wen* (|uite difficult 
to locate The feature of the week’s 
activities was the sharp advance in 
jicriiiaiiganate of potash. Dealers were 
nut anxious to quote large quantities, 
due to the extremely high foreign 
(juotations and the strong domestic 
demand. Importers of earbonate of 
[lolash advaneed (luotations on HO-Hf) 
[ler cent calcined material. Dealers in 
ar.senie also announced an advance. 

(ohIs Are Mounting 

Manufacturers of amyl acetate re- 
l)oi'l(‘il higher quotations on aeeoiml of 
increased production costs and heavier 
(K'lnand, Resale oxalie acid wai-, not a.s 
pleiilifiil, as pri'viously noted, and spot 
goods were sharply advanced. l*ro- 
duceis and importers announced higher 
prices on powdered and ciystal tartaric- 
acid. Manufacturers of bichromate of 
jiotash rai.sed their jiriees, due to the 
strong domestic and foreign demand. 
Resale supfilies have been gradually 
absorbed. Second hands in formal- 
liehyde were anxious to book business 
at i'oncessiona and the general range 
was fractionally lower. The alkali 
market continued with prices prac¬ 
tically unchanged. The demand was 
said to be cjuite sati.sfactory to the lead¬ 
ing producers. Manufacturci-s of 
salic’ylic acid announc’ed advances on 
the technical and II.S.P. varieties. The 
market in geriei-al has already begun 
to show the long-contemplated spring 
activity and those clo.se to the pulse of 
trading were firm in theur belief that 
the beginning of a general swing toward 
increased trading has already shown 
it self. 

Many I*rice .\dvaneeH 

Amul Avriatv — Leading producers 
announced a sharp advance, duo to the 
increased cost of production and strong 
domestic inquiry. Prices range around 
$.'L25@$H.50 per gal. 

/IrscaiV—Dealers were inclined to ad¬ 
vance prices to Ibic. per lb. on spot 
and 15c. for future arrivals, (’on- 
sumers have shown .some desire to 
purchase at the new levels. 

nirhronuitc of Potai^h —Large pro¬ 
ducers announced an advance, due to 
increased export demand. Price.s range 
around 103@llc. per lb. for immediate 
shipment. . 

Bkackittff Powder — Activity was 
along former lines, with producers 
quoting $2.20 per 100 lb., f.o.b. works, 


large drums. Spot material was rather 
scarce at $2..50 per 100 Ib. 

Carbonate of PoUisli —Leading im¬ 
porters reported an advance on 80-8.5 
per cent calcined, due to the difficulty 
in obtaining any round-lot shipments 
from abroad. Consuming demand has 
shown material increase and dealers 
were not inclined to offer any spot 
goods below fie. per lb. The range was 
around G^i^Gic. per lb. 

('auKtie Soda- Kxport inquiries con¬ 
tinued along moderate lines, with lead¬ 
ing dealers quoting $.3.45@$.L50 per 
100 lb., f.a.s. Domestic goods held 
around .3ijc. per lb. ex-store. Contracts 
were quotabiy unchanged. 

Fornialdelijfdc — Resellers were in¬ 
clined to shade jirices on actual busi¬ 
ness. Quotations ranged around 
loc. per II). on spot. Producers quoted 
IGc. per lb. for carload lots and IGic. 
lor lesser quantities. 

Pernuniganate of Potash — Import¬ 
ers reporU'd a sharp increase in foreign 
cables, du(‘ to the present unstable 
conditions in Germany. Quotations on 
.s])ot were sharply advanced hy local 
dealers and the general range wa.s 
2r)@2Gc. per lb. for limited quantities. 
.Shipments were quoted at IHe. per lb., 
duty unjiaid. 

Salirylie Acid - - Manufacturers an¬ 
nounced increases in technieal and 
U.S.P. goods. Quotations for IJ.S.P, 
range around 50(ri)r)2e. per Ib., with 
technical at 47@48c. per Ih. Demand 
continued along moderate lines. 

.\aphlhal<’ve—A very active mark(‘t 
exists for this article, with quotations 
on all grades sharply higher. Naphtha¬ 
lene balls were quoted at lO^lOic. 
per lb., with flake.s at 9@9Jc. per lb. 
on spot. P’utures were quoted around 
82c. per lb. (Yushe<1 material was diffi¬ 
cult to locate for any shipment. 

Phenol —Demand continued quite ac¬ 
tive at .50c. per Ib. on spot. Trading 
was mo.stly for small quantities. 

Vegetable Oils 

Linseed Oil —Leading cru.shers an¬ 
nounced several advances during the 
past week. Prices changed from $1.01 
per gal. to $1.08 and another advance 
brought quotations up to $1.05 per gal. 
on spot. Demand ha.s been quite active 
at the present high levels. 

Cottoriseed Oil —Crude oil advanced 
early in the week to lie. per lb. in 
tanks, but receded later to lO-^c. per 
lb. f.o.b. mills, southeast and valley. 
The demand has not been unusually 
strong due to the high prices. Prime 
summer yellow was quite active around 
122@l3c. per lb. in barrels. 

China Woi>d Oil — Prices have again 
been advanced on spot Quotations 
range around 25@26c. per lb. in 
barr^s. 
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Prici^ Advances Riile iti 
St. Louis Market 

Indications Point to Firmer Market for 

Some Time to Come 

St, IX)U1S, Mo., March 22, 192:i. 

T’rice advances on some of the im¬ 
portant chemicals during the past few 
weeks have stimulated buying, and the 
volume of business trunacted in the St. 
Louis market has been very satisfac¬ 
tory. Prices today are firm, and indi¬ 
cations are for an advancing market 
for some time to come. Imported ma¬ 
terials are much higher today than for 
some time past, and in view of condi¬ 
tions abroad further advances would 
not be surprising. 

Firm Alkali Market 

The market for alkalis continues firm 
and a good volume of business is being 
transacted. However, the last 2 weeks 
have not been as good a.s the months 
of .lanuary and February. Cauntu- 
soda is maintaining the regular 
srhedule, though a slight decline in 
volume is reported. Flake caustic in 
5- and 10-druni lots is generally quoted 
at $4.25 per 100 lb. and one producer is 
holding the price at $4,110. Solid caustic 
in like quantities is offered around 
$4.85(rt)$4.90 per JOO Ih. Theso prices 
are delivered buyer’s door. Soda anit 
58 per cent light can be hud in round 
lots at $2.25 in barrels and $2.10 in 
bags. These (juotations are on a 5- or 
10-])ackage basis and are usually 
shaded from 5 to 10c. per 100 lb. when 
bought in truckloads. Bicarbomite of 
soda is maintaining its strength, the 
recent advance in price apparently not 
affecting the volume of business. Sal 
sod/i has shown some life recently and 
better business on this item is expected. 

(General and Spinrial {’hemicals 

Heavy mineral acids, particularly 
Hioriaiic, are moving in large volume. 
Tl is reported that the production has 
been increa.sed, but manufacturers have 
little to dispose of above their contract 
re(|uirements, and supplies have become 
very tight. The movement of siiJ- 
jdiaric and viti'ic has also been very 
good. Inquiry for citric acid has been 
somewhat better; however, trading is 
not so good. Importations have been 
very light and stocks are als() low of 
both the foreign and domestic article. 
The crcHyUc odd market is almost bare 
of stocks. The output of domestic pro¬ 
ducers is very .small and has been sold 
up for some months to come, and with 
the present cost of importing foreign 
g(X)ds there is no relief looked for in 
the immediate future. Oxalic arid has 
shown no unusual activity and trading 
i.s being done only through regular 
(hannels. Tartadc add has been show¬ 
ing more life and .some fairly large 
sales are being made. Trading in 
v'/iite arsenic has quieted down as far 
as spot goods are concerned, and con¬ 
sumers apparently have sufficient sup¬ 
plies for their immediate need. Cream 
of tartar i» in better demand. The de¬ 
mand for eopperoi has been very good 


&pd supplies hive beek -.afaeorbed as 
quickly as they became available. Quo¬ 
tations are firm, with the sugar grade 
quoted at $1.13 per 100 lb, in bulk in 
carload lots f.o.b. St. Louis, and $1.38 
per 100 lb. in barrels in carload lots 
f.o.b. St. Louis. continues to 

hold its own very well at 18ic. in 
drums. As previously reported, this is 
a buyers’ market and the price is not 
expected to decline in the face of a 
lively demand. In fact a higher level 
on this commodity is not lK*yond the 
bounds of po.ssibility. The phvaol mar¬ 
ket is exceedingly strong and supplies 
continue to be very .scarce, Large 
quantities are not available and only 
occasional .small lots are heard of. 
Votassin))! hichrowittc is moving in a 
fair way. The demand for c^tamdc of 
jjotash is normal. Bcnfunij/auate 
prices are going U]) steadily, w'lth spot 
slocks very small and held in firm 
hand.^. 

The .'-MO' market is advancing and 
siH'lfen is now <iuoted at $H per 100 lb. 
f.o.b. St. Louis and $8.35 per 100 lb. 
f.o.b New York. Zinc sulpha fc hun had 
no change since our lust report and is 
still (]Uoted at ‘He. f.o.b. St. I.ouis in 
carload lots and 3ic. f.o.li. St. Louis in 
less than carload lots, with a very good 
demand. Z'nic dust is offered today at 
11c. jier ib. f.o.ii. St. Louis, with a very 
good demand. 


Rumort.* of Wage Advances 
Affect Steel Market 

Prices Are Stiffening All Along the 
Line, .Although Production Ik 
Still High 

PfTTSHt'Rtai, March 23, 1923. 

Pioduction of .steel continues to run 
very heavy. The rate of ingot produc¬ 
tion at this time is probably well above 
1.5,000,000 tons a year, which until 
recently was the record high since the 
armistice, reached in March, 1920, but 
by no means sustained. 

The steel mills will make every effort 
to maintain their present high rate <jf 
production. Earlier in the year there 
were fears that the labor shortage of 
last October would reapjiear in greater 
strength in the spring, with resumption 
of outdoor work on a larger scale. 
While labor shortage would of course 
ti'nd to re.strict the consumption of 
steel, the production of steel would 
hardly escajx' feeling an influence. In 
this connection there are now two 
points. It is the prevalent expectation 
among independent steel jiroducers that 
the Steel Corporation, which always 
leads in such matters, will announce 
a general wage advance shortly, prob¬ 
ably to be effective April 1. There 
is absolutely no confirmation of this 
view from any Steel Corporation 
source, but such announcements are 
not unusually preceded by unofficial in¬ 
formation leaking out. In some steel 
circles prognostication goes farther, to 
the effect that such a wage advance 
might be followed by another in mid¬ 
summer. Undoubtedly there will be 
strenuous bidding for labor on the 


part of many contractors, but wag* 
advances would help to retain men. , 
Another point is this, that a steel 
mill once operating smoothly and with 
large tonnage output does not need as 
large a force to maintain operations as 
it did to get going, and the steel industry 
hus now gut the start. 

Steel Prices Stiffening 

At various points the steel market 
is growing stronger in the matter of 
pi'ices. Recently bars, shapes and 
plates reached 2.25c. as a basiR market 
for late or extended delivery, while 
premiums have been ruling on small 
lots for early shipment. On shapes 
and plates the minimum for any de¬ 
livery may now be con.'^idered 2.35c., 
or $2 a ton advance. Premiums are 
greater. Plates do not stop at 2.60 Cm 
but command 2-7r)c. frequently and 
perhaps 3e. in some cases. One mill is 
quoting bars al 3c., and many obtain 
the price. 

Sheets show a variegated market. 
Reports to the as.sociation of independ¬ 
ents, covering about 70 per eent of 
the productive capacity, show order 
hooks March 1 for the reporting mills 
r(‘presenting about 2 montha of work, 
but this is merely a composite. Some 
mills are fairly well sold up through 
the second quarUo* at what may be 
denominated conservative prices, say 
3.00e. on common black, while other 
mills have correspondingly leflfl busi¬ 
ness ahead. These mills, able to offer 
relatively early deliveries, are out for 
jiremiums. Some are quoting as^high 
as 4c. on black, 5.25(’. on galvaniied 
and 7c. on automobile Bheets, and are 
presumably effecting sale.s. A wire 
mill has put out a price of $3 a keg 
on imil.s, although stating it is fully 
sold up, while the common market, for 
late delivery, is nearer $2.HO. 

Pig Iron and Coke 

One additional sceond quarter con¬ 
tract in Connellsville furnace coke has 
been made since last report, for 10,000 
tons a month, at $7.50 or perhaps a 
trifle more. The total in the move¬ 
ment a week ago was about 300,000 
tons a month, chiefly at $7, will) per¬ 
haps a fourth of the total at $7.25. 
k'xport demand has lately been a factor 
in the coke market, between 75,000 
and 100,000 tons having already gone, 
chiefly from the Connellsville region, 
at an average of not much under $7.50. 

Valley pig iron has advanced a 
straight dollar a ton in the week, 
bessemer, basic and foundry being 
now quotable at $31 valley on the 
basis of latest sale.s, while $32 is pre¬ 
dicted as a probability within a week. 
It is to be noted, however, that the 
bulk of the second quarter buflineat 
was done before prices advanced above 
about $28. There is now a delicate 
balance between uncovered consump¬ 
tion and unsold production for the 
second quarter. Furnaces would Hke 
to push the market to $32, or perhaps 
$33, but not higher, the chief end to 
he gained being to have a ready made 
market when the time comes for third 
quarter business. « 
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Current Prices in the New York Market 


FOR CHEMICALS, OILS AND ALLIED PRODUCTS 

Althouch thesp prices nre for the spot market in New York City, a special effort has been made to report the American 
manufaeturer’s quotations whenever availalile. In many instances these are for material f.o.b. works or on a contract basis 
and these prices are ao desiKnateil. Qimtation.s on imported and resale stocks are reported when of sufficient importance 
to have a material effect on the market. I’nces quoted in the.se columns apply to large quantities in original packages. 




General Chemicals 



I'orinaldeuydc. 40“,, hbl . 

I' ulliTH earth, f ■) b mines 

lb 

net ton 

JO 14)- 

18 on - 

J0.)6| 
17 no 

Kulphiir. roll, bbl 

Tale—iiniiortcil, bags 

. tOOlb. 

.. tun 

$2.00 - 
30.00 - 

$2.50 

40.00 

Aoetioaohydrl'le. 85' 

.'inuns lb. 

$0 18 - 

JO 

18 

earth—imp , jiowfl . 

Jjel tf-ti 

30 00 - 

32 

no 

Pale—d'unestic powd.. 

bags. tun 

18.00 - 

25.00 

Aoetonc, drums 

Ib. 

22 - 


2i 

1' u'.f! fJil, rel firunis 

Kill 

3 5S - 

4 

ns 

Till biclilonile, 1)1)1 

lb. 

.131- 

.14 

Aoid, HCotic. 28',, bb] 

100 lb. 

3 IS - 

1 

41) 

l'iis>'! 'Ill, crude, drums 

K.'il 

2 10 - 

2 

40 

Pin oxide, bbl 

lb. 

.52 - 

.54 

Aflotic, 58';. l»bi 

100 lb 

8 2S - 

f. 

SO 

(iliiuhf rs salt wk'v , luigH 

100 lb 

1 20 - 

1 

40 

Zinc carboiiiilc, lings 

lb. 

.14 - 

.I4i 

GUoial, 99',',, cj>rbf>v8 100 Ib. 

12 on - 

1? 

30 

t >lmili''is .sail. imp . hugs 

100 Ih 

1 no - 

1 

25 

Zinc clilorid(‘. gran, bbl 

Ib. 

.06 - 

.07 

Boric, rrvaiiils. Iil)l 

Ib 

II’ 


1 ; 

(!h fcriTif, f i> , diiitii'i (‘lira 

Ilf 

18;- 


19 

Zinc cyaiiid(>, drums 

lb. 

.37 - 

.38 

Horio, powfliT, bl)l 

lb 

M - 


M'. 

(ilvcfiiiif, dvniiiiiitc, diiiiiis 

III 

17 - 


171 

Zinc uxifle, XX, hhl 

Ih. 

.071- 

.08 

Citric, knga 

lb 

49 - 


’•0 

hidiiie, ifHtiblliiieil 

Ih 

4 55 - 

4 

65 

Ziticaul{iluite. Ill)] . 

100 lb. 

2.75 - 

3.00 


Formic. flV'; lb. 

Oftlllc, ionfi lb 

Ilydrfiftliliirir, I8'''riink». lOD lb 
Hvilro/Iiiorir. ^2';. rnrliovN Ib 
Lfioflo, 44',, I coll, IikIii, 

bhl. lb 

22"i, lorb , Iiitlil, bh[ ]l> 

Murintio, 20", innkv, 100 lb. 
Nitric, curlHivH lb 

NUric, 42". riirboYs lb 

Oleum, 20'tank'! tm 

Otfvlir. rrvHl iiIh, l>bl lb. 

Phtwplmrif’, ‘iO'-, rurbuYH lb 

PvT«*«»llii', rc.'siibbmc’! lb 

Hitlpluiric, hO". thiike tf>f. 

Hul|>llijric, tiO", iti'iirim , tnii 

Rulpbiiru’, fik", ituik!» tiui 

Hulpbunc. t)<> liriiiii'i ton 

T»niiir. r S I’ , bbl lb, 

Tannic, 'cell , bbl lb. 

Tartaric, imp r-rv->,!ibl li». 

Tnrtanc, powil , bbl lb. 
Tartaric, tl.mu'wiic, libi., , ih. 
Tim«Klic. per III lb. 

Aloohiil, butyl, ilrimiH, t o I) 

wurka lb. 

A1 c r> b <> 1 cibvl (ColiiKiic 
ipirin, bill gul 

Alw>hf*l, mcllivl Ihcc Mcttiaru'l) 
AloohrA, (I'Miahiicil, I8tt))rnril 

N'l, I Rnl 

Alum, nmmotiiii, lump, bbl lb. 

Poiiidh. bimp, bill lb 

CbroiiRi, lump. poliiHli. bill lb. 
Aluiiiiniim aulpluitt'. citm . 
bnan 1001b 

Irtin free* Iijiitm lb 

A(]IIA alum ormi. (Inini.H Ib. 
Ammonia. anli\flrmiK. c\ I lb. 

Amnioniiim curlumulr, putvil 

naiikfl, uiipiTtcd lb. 

AiiinHtnuiiii carb'diiitc, imwd 

dniniwtic. bill lb 

Amnioniuin Tittratc. teeb , 

fniikfl lb 

Amyl anotiifc tech . .Iritms «iil 

AnMtiic, whiff, piiut! , bbl lb 

Aracnifl, red, pi'wii . i.c/iM lb 

Barium rnrbunatc bid tun 

Barium olduridc, Idd tun 

Barium diuziilc. tlniim Ib. 

Barium nitrate. canlvM 
Barium Hulpliatc, bbl II), 

Blano fixe, ilrv, bbl lb, 

Blaiia litc, pulp, 1)1)1 tun 


lr<iii 'u;idc, red, cfixks 
bc.ld 


lb .041 

lb »H. • 
tun 17 00 - 


tuti 12 00 
tun 14 SO 
ton 

Ib, f>) 


lb. 

1 00 - 

1 20' 

lb. 

.27 - 

.29 

gul. 

) 

4.75 - 

4 ‘)5 

Knl. 

.38 - 

40 

lb. 

• on- 

ot; 

Ib 

.0) - 

01’, 

lb. 

.051- 

0)| 

lib 

1 50 - 

1 85 

lb 

02} 

OM 

lb. 

081- 

07 i 

lb. 

30 - 

301 

lb. 

09i- 

ID 

lb 

. 13 - 

14 

lb 

10 - 

1 1 

gal. 

3 25 - 

3 50 

lb 

. 15',- 

to 

Ib 

12i- 

. 1 3 

tun 

78 on - 

81) DO 

tun 

'10,01) - 

95 00 

Ib. 

18 - 

18' 


08 - 

08' 

II). 

04 - 

041 

lb. 

04 - 

041 


U liih', iuisif cubfiiiali', dry, 




(MsllS 


lb 

10 - 

10 

U'liilc, II 

'111, ki'K.s 

Ih 

12}- 

14 

liffl.dlV 

caskw 

Ih 

II.- 

12 

heil. Ill fi 

1, kegs 

Ilf 

13',- 

15 

I f,,.i .ffcta 

•, wllltr CTVH . hh! 

Ih 

M' 

14 

l.f ml ius.'i, 

If . p.OA'l ,hld 

It) 

23 - 

24 

l,ime-llv<lralf<!, bhl i 

er tnii 

18 81) - 

17 00 

l.ifx. I.iim 

I, l>ld 2 

811 Ih 

3 f>3 - 

3 85 

1 .11 liai m , <• 

mm , t'anks 

II. 

10}- 

11 

1 II If .plhOii 

hid 

11. 

08;- 

07 

31 i/’iuMiim 

carl) , tech , bags 

Ih 

08 - 

08} 

M' 1 till iifl, 

15' , , hhl 

gal 

1 2) - 

1 25 

\I. lif.lUol, 

)7',,hl,| 

gal 

I 25 • 

1 27 

\ii l.'d s.ill , 

dnolflc.hld 

]h 

10 - 

101 

Nu lod v.lts 

SlURlc.Idd 

tl) 

1 - 

il'J 

PhuMtfiK 



80 - 

75 

l'lf,S|.l),.ll|S 

icfl.caHf.s 

Ih 

35 - 

40 

I'hriMidmi I|S 

, \ cIl'Mi, cases 

II) 

30 - 

35 

Pnl'is.iuni 

111 iirf>mal'', casks 

Ih 

lo;- 

0) 

PoiiisMum 

iiffmode, gran , 




hid 


!h 

18 - 

23 

PulaHHiiirii' 

iihutiaic, 80-85',, 




ilriii 

fl, fiiHlia 

11) 

08 - 

061 

I'filas'-mm 

!il’>tii'f‘. uuwd 

Ih 

07 - 

08 

P.u.iv.imii 

\ amde, flninis 

Ih 

45 - 

50 


Coal-Tar Products 


Bleaching powder, f f) b 

wkfl , 




drums . 

lOlllb 

2 20 - 

2 

50 

RcMRlr drums.. .. 

100 lb 

2 SO - 

2 

75 

Borax, bhl 

Ib 

nst- 


os; 

Bromine, cm** , , 

Ib 

.28'- 


30 

Caloium HcctHtc, bugs 

100 Ib 

3 50 - 

3 

80 

Calcium carbide, drums 

Ib 

04!- 


04; 

Calcium oldurnie, fused, 

druioH ton 

22 00 - 

23 

'll) 


Ornii. drmnn lb 

Calfliimi pboNplitifc, ninim, 
bbl Ib. 

Camphur, ni.srfi lb. 

Csrbim binidpliidc. driiiiit> Ib. 

Carbon tt'iracnluridc, dnitna lb, 
Ch*lV. p r »> c 1 p. —iluiiicsi ic. 
iisht. bill lb. 

Domoatic, licuvv. bid lb. 

Importtnl, liitlif. I>b1 Ih. 

Chlorine, liiiuid, cvliiidcrw Ib. 

Chlnrofortti, tccdi . liruniN H> 

Cobalt uxitlf. bill II). 

Copparns, hulk, f II I) wlus tun 

C''l>l'’‘r ♦’'‘rboiirtir, bid Ib 

Capper cvitnitlc, drums lb 

Copporsiilpliatc, crv*. .bbl , lltOll* 
Ctaani •«( tartar, bid H* 

Dfttrinc. corn. him« 100 Ib 

Epaom anil, dum , ifch , 

bW. . 100 lb 

Epaom aah. imp. ii'idi . 

■ 100 lb. 

Bpaom salt, T.K IV, <lum., 

bbl. . 100 lb 

Ethar, U.B.P .drurna. Ib. 

Ethyl aortate, eoin.. SV*!. 

t druma. sal. 

Ethyl aortatf, pure <aet*trc 

ethpf, WI to IW/o'. •• B*l- 


j ['iil.f'-.mm l)\ilif\idi ((-'Miwlic 

I piil.'i‘<lil ilnjuiH 100 Ih 

i IVifii'-Miiiu I'ldidf, ciisifs 111 

I I'lii is'.Mim nifnilf, bill Ib 

1 i’nt;i>Mum pt r mil iinanu t f, 

flrmuH Ib 

T’ul:i“-mm pniHsnilc. rcii. 

. mdu- lb 

Pol ;i“,'iiini |)ni>'siiilc. vdli'W. 

• lb 

! Wuliimimirn u', unin . 

f I .iv-s, impoitfd lb 

Siiliimmmii ic. white, Krun , 

li'd , diiiiifHtir lb 

t ifilV. irr.'lU , Clinks 111 

^(d-odrldd inOlb 

Sub ciikf (ImlM Ion 

Soda iiili. bjjlil. Sfr’I; fiat, 

fi'ia.s, cunlraftl 10011) 

Sofia lii'tit, bimis, 4H',, 
biiKS, cmiiriici, f fi b, 
wks 100 lb 

Soda ash, iinlil, 5fl' i, lliil, 

biiKS, rcMiilf 100 Ib 

Soda l•,h. detne, btuti. Cuii- 

11 Oft, biism 48']; . 100 lb 

SikI.'i asb, dfiiHc, in Iihrr, 

n-Hiilc 100 lb 

I Suda, ciiu-stic, 78' ;. solid. 

fliuuiMfis 100 lb 

Soda, caiisfic, 78',, solnl. 
i drums, foiitracf 100 lli 

l^oi.la, caiHMc, biiMH 80'';. 

tvk'^ , coot raef 100 lb 

Sofia, ciuislic. Kroiiinl uial 

ll'ikf. coiirracia 100 lb 

S.xia elliptic. Krmiuil and 
daki', rcialf lOOlh 

Siidmm iicclaic, wtirhs, b.tjtJ^ lb. 

•Sfifliiim biffirlionutc, bbl 100 11) 


•‘sodium tuckrmmitf*. cask*" 

Ill 

.07;- 

Sodium iii-ulphatr (iiif er cuke) 

ton 

6 00 - 

Sfslmiu lu'ulpbitc. puwil , 



f S P , bid 

lb 

041- 

S'ldiirm ctd'irate. keg.s 

)h 

OhI- 

Si'fhui’i cldoiiiif' long 

ton 

12 no - 


It). 

20 - 

.'sniimm (tuoTidc, bbl 

ti. 

09 - 

.''"'fiiim I)\’pi iNulpliite, 1)1)1 

ih 

03 - 

S'.d)um mfnie. ca.Nks 

Ih. 

08}- 

Sodium per.i),iili'.pmul,.cases 

ih 

28 - 

So'Imm phusidiHte, dibasic. 



idd 

It. 

03}- 

Sufliuin pru-sialc, vel. drum.'’ 

Ih 

18}- 

N«Hlmm Hilicnle (41)", drums) 100Ib 

80 - 

Rfslium sdiciife (80°,flninist lOOJb. 

2.00 - 

Sodium sulphide, fused, 60- 



62'’; drums. .... 

ib 

Ml- 

Rfxliuiii svdpliite, ervs , hbl.... 

lb. 

031- 

Strontium nitrate, p<iwd.,bbl. 

lb. 

.09J- 

Sulphur chloride, yel dnuna. 

lb. 

.041- 

Sulphur, crude.. 

ton 

10.00 - 


Alpliii-naphtlio!, cnidf', Idil Ib 

Alpliuuiajilithol, ri'f , bid lb 

Alphn-imphlbvlaiiiiuc, bhl lb 

Aniline fiil, dnim« lb 

Anilinc.siilis, bbl lb 

Am lir.'ict'tif, 80',, (Ininip , lb 

.\ n t li r a c c n c. 80*,. imp . 

dnim.s, duty paid lb. 

Antlirniiuinonf, 2V',. p.iHtc, 
flriims lb 

Ib'iiz.'tl'ltdivflc 1' S I' .carbffVn lb, 
imrc. wahT-w Inf c, 

t.iiik.s .iiifl dnIlll^ sa 

Benzctif, *10', , tanks A’ dniiim gn 
Hcngfiic, '10',. dnifip,--, rcstiic ga 

lifriEidittf liikHf, hid Ib. 

licnzidinc sidplifiif, I'lil Ih, 

Hmizuic iicul, r S P , kf‘gs lb. 

PctiZoatc of h'nhl, r S P , bbl, jh, 

Itcnzvl clilorifif, 93-'f7'’,, ref, 

ilnitii’ii lb. 

I Bcnzvl clilfiriflf, fcdi , firunis lb. 

Hclii-iifipliiliul, subl . bid, lb. 

■ Mct/i-naphtlml, (ccl) , bl)l 11), 

Ib’fn-njipliihyluniinf. fcch lb. 

<'arluizfil, hh) lb. 

rircH')!. r S P , flniins lb, 

()rflif)-crcsf)l, flniitiH lb. 

frcavlic acul, '*7',, rfanlo, 

dniiiM gal 

'l')-97'I , 'll IIDIS, rCHillc Kill 

I)iclilf)rlKmzimf, (Iniiiis. . Ih 

Dicilivliuiiluif', ilrimiR , lb. 

Ibnictlivliinilinf, tirnms if). 

Diniiruhcnr.cnf. hhl lli. 

DinifrucIfirlH’iizcnc. hhl ... Ih 

Ditiiirunaphtlndfric. 1>I)I, lb 

I btiitrf)pb*'nol. bhl lb, 

Dinitrutfilufttf, bill lb 

Dtp f)i], 2)' ,. flrunm . gal 

]bplicijvl;itt)lnc, bhl Ib. 

ll-uoifl.bhl lb. 

Mcfn-phfiivl(‘ncdiintiiii(‘, bbl. lb. 

Mlchlcrs ketone, 1)1)1 lb. 


.Vuplit.lmlcne, flake, bbl . lb. 
Niiplithiilene, Imlls. bid |h. 

NaphthifUiale of juxia, i>bl.. !b. 
NKpbthionic acid, crude, bbl. Ib. 
Nilrobentcnc, dninifl ... lb. 
Nilro-nnplifliHlcnc, bbl lb. 

Nilro-tolueiie. flruiiiH ,,,. lb. 
N-W acid, bbl lb. 

Ortho-iuniiluphetifd, kegs lb. 
Drtlio-diohbirbciizene, drums lb. 
Orfho-ititroftliciiol, bbl Ib. 

Ortlio-rntroluluene. druniR 11). 

Orlho-luliiidiite, bbl ... lb. 

I’ura-amidoplicno], l)asc, kegs lb. 
Para-arniduplienoi, HCl. kegs jb. 
Parft-dichlnrbenteiic, l)bl... lb. 
Paranitraiuline, libl lb. 

TVarn-nitrufoluffic, bbl jb. 

Pura-plieii vIcmMliuinine, bbl. Ih. 
Parn-tuliiidinc, bbl. lb. 

Phthalic iinlivfiridc,hbl. ... Ih. 
Plicnf)!, F S I'. tlrunis ,. . Ih. 
Picric unid. bbl .... Ih. 

PtTidiiie, tloni, drums gnl 

Pvridine, injfi. drums... khI. 

Kosorcitiul, tech , kegs, Jb. 

Pesrircitiol, pure, kegs., Ih, 

Il-sall,bl»l lb. 

Salicylic acifl. tech . bbl. Ih. 
Salicylic acul, I’.S P . bbl lb. 
R o 1 V c ti t naphtha, water- 
white, ilrums .... gu). 
Crude, drums sal 

Rulpbanilic acid, crude, bbl.... Ib. 

Thiocarbanilide, kegs. lb. 

ToIuWine, kegs .-.... lb. 

Toluidiae, mixed, kegs. Ib. 


$0 60 - $0.65 
1.05- I.IO 
.38- 40 

.I6J- .17 

.24- .25 


«Sulphur dioxMe.lkpiidreyl... Ib. 
.Sulphur, flour, l)h!.100 lb. 


ToIum«. drums. 

Xylidwcs dram.... 
XylRM,iHir«,dniaM. 


lb 

.70 - 

.75 

lb. 

1.40 - 

1.45 

gal. 

.30 - 

.35 

gni. 

26 - 

.32 

gal. 

.33 - 

.35 

III. 

85 - 

.90 

lb, 

75 - 

.80 

lb. 

.72 - 

.75 

lb. 

.57 - 

.65 

lb. 

.25 - 

.27 

ib. 

.20 - 

.23 

lb. 

.55 - 

.60 

11), 

.24 - 

.25 

lb. 

.80 - 

.90 

lb. 

.75 - 

.90 

lb. 

.25 - 

.29 

lb. 

.24 - 

.26 

gab 

1.30 - 

1.40 

gul. 

1.15 - 

1.20 

11) 

.07 - 

.09 

lb. 

.50 - 

.60 

il). 

.41 - 

.42 

111. 

.19 - 

,20 

Ill 

.22 - 

.23 

lb 

..30 - 

.32 

lb. 

.35 - 

.40 

lb 

.20 - 

.22 

gal. 

.25 - 

.30 

Ib. 

.50 - 

.52 

lb. 

.80 - 

.05 

lb. 

95 - 

1.00 

lb. 

3.00 - 

3.50 

lb. 

.08 - 

.10 

lb. 

,95 - 

1.10 

lb. 

.08 - 

.09 

lb. 

.09i- 

.10 

Ih. 

.10 - 

.lOi 

!b. 

.58 - 

.05 

Ib. 

.60 - 

.05 

lb. 

.10 - 

.12 

lb. 

.30 - 

.35 

lb. 

.15 - 

.17 

lb. 

1.25 - 

1.30 

lb. 

2.30 - 

2.35 

lb. 

.17 - 

.20 

Ih. 

.90 - 

.92 

]l). 

.10 - 

.12 

lb. 

.13 - 

.15 

lb. 

1.15 - 

1.20 

lb. 

1.20- 

1.25 

lb. 

,17 - 

.20 

Ih. 

.74 - 

.75 

lb. 

.55 - 

.05 

Ih. 

1.45 - 

1.50 

lb. 

,90 - 

.95 

Ih. 

.35 - 

.30 

Ih. 

.50 - 

.55 

Ih. 

.20 - 

.22 

gftl. 

nominal 

gftl. 

2.30 - 

2.50 

lb. 

1.50 - 

1.55 

Ih. 

2.00 - 

2.10 

lb. 

.60 - 

.65 

Ih. 

.47 - 

.48 

lb. 

50 - 

.52 

gu). 

.37 - 

.40 


,22 - 

.24 

.16 - 

.20 

lb. 

.35 - 

.30 

lb. 

1.20 - 

1.30 

Ib. 

.30- 

.35 

CrI. 

,55 - 

.37 

8^- 

.40- 

•4» 


Xyimii,iHir«,dniaM. tab 

jR4. 






















March 28, 1928 


CHEMICAL AND METALLUIGICAL ENQINWIDQ 


itOHlD B-Djbbl. 

KoflinE-I.bbl . 
H,»jnK-N.hhL , 

H.i8inW.G.-W.W..bbl. . 

Wood roflin, bbl.. . 
I’urpcntinp. spiri^ of, bbl. 
Wood, Btcam disl., bbl., 


Naval Stores 


Pine tar pif^h, bbl. 

Par, kiln burned, bbl. 

Hetort tar, bbl. . 

Kosin oil, first run, bbl... 
Rostn oil, second run, hbl 
Rosin oil, third run, bbl.. 

Pine oil, steam dist.. y . 

Pino oil, pure, dost. diet... 
Pine tar oil, ref... 

Pine tor oil, crude, tanks 
f.o.b. Jacksonville, Fla, . 
Pine tar oil, double ref., bbl.. 
Pine tar, ref, thin, bbl, . 
PinewcKxl oreoBOle, ref., bbl 


. . 260 lb. 

16.00 - 


260Ib. 

6.10- 

$6 15 

. 260 lb. 

6 40 - 

6.60 

.260 lb. 

7 35 - 

8 05 

.280 lb. 

6 25 - 


gal. 

1 53 - 

1 54 

gal. 

1 35 - 


... gal. 

1.25 - 


200 Ib. 

_ 

6 no 

.500 lb. 

_ 

12 00 

.500 lb 

.. 

II 00 

. gal. 

.43 - 


.. gal. 

.47 - 


gal. 

.53 - 



gal. 


gal. 

gal. 

gid. 

gal. 


Vegetable Oils 


rasfor oil. No, 3,bbl.. . lb. 

Castor oil, AA.bbl. Ib. 

Cliinawood oil, hbl. lb. 

Cacomil oil, ('eylon, bbl.,, . lb. 

Coconut nil, Coeliin, bbl.. lb. 

Corn oil, rnide, hbl .... lb. 

Cottonseed oil, crude (f.o.b. 

niilb, tanka... ..lb. 

Rmnmer yellow, bbl.,, . lb. 

Winter yellow, bbl. lb 

Linseed oil, raw, car lota, bbl gnl. 

Raw. tank curs (doiii 1 gn). 

Iloilwi, 5-bbl lotstdoni.) gnl. 

Olive oil, denatured, bbl. ... gal. 

I’ulin, I-agm, casks. lb. 

I'ulin kernel, bbl lb, 

Peaiinf oil, ennle, tanka (mill) Ib. 
P<‘»imi( oil, refined, bill,,. lb. 

Ibipeeeed oil, refined, bb! , gal. 

Rainweoil ml. blown, bbl., gnl. 

‘^ova bean (M.'iiielmrninl, hbl. Ib. 
Tank.f.ob Paeifiecoast, . lb. 

Fish Oils 

Nfenhadeii, light iiresaed, bbl. gal 

Whih; blencheu, bbl... gal. 

Blown, hid. giil. 

Wliale No 1 ernde, tanks, 
coast . Ib 


$ 135- 
.14 - 
.23 - 
lOi- 

lol- 

. 121 - 

lOi- 

li‘; 

I 05 - 
1 DO - 
I 10 - 
1 10 - 
08i- 

■1^- 
84 - 
90 - 
121 - 
10}-. 


$0 70 - 
72 - 
76 - 

06}- 


.90 

85 

.46 

35 

75 

25 

.52 


s.n; 

1^1 

26 


Dye & Tanning Materials 


[livi^'livi, bags 

Fustic, sticks ton 

Fustic. eliipB, bags. . lb 

Logwood, sticks .. ton 

1 iorwiumI. ehipH, bans . Ih, 

Siimiie, leiiven. Sicily, bags.. . ton 

Sumac, ground, lings. ton 

Sumac,doinesfic,liags., . , ton 

T apioon Hour, bags. lb. 


ton $38 (ID - $19 0(1 
30 00 - 35 on 
04 - 05 

28 DO - 30 on 
02}. 03'. 

65 00 - 
55 00 - 60 on 
35 00 - , .. 
.031- 05 


EXTRACTS 

Archil, oonc., bbl. Ib. JO 17 - $0 18 

Clieatnut, 25% tannin, tanks. Ib. 

Ibyinlivi, 25'"r tannin, hbl. . lb. 

1* iiatiu, erystnls, bbl. 11). 

Fustic, Imiiid, 42*. bbl. , , . lb. 

(•ambier.lig., Zy/ktMiinm.bbl. lb. 

Heiimtine crys., bbl. Ih. 

Tlcmlock, 2V'; tannin, bbl.. Ib. 

ilyperiiic, solid, drums . Ih. 

Hvpcriiie,liipiiil, 51", bid.... lb. 

LogwcKid, cryp., bbl. Ih. 

Logwood, lig.. 51 *, bbl... lb. 

Quebrnclio, solid, tannin, 

bbl. lb. 

Sumac,dom., 51“, bbl.... . lb. 

Waxes 

Bayberry, bbl.lb. 

Beeswug, reiined, dark, bags. lb. 

Beeswax, refinwl, light, bags. lb. 

Bemwax, pure white, cases. lb. 

CRndeIli)a,bagiii. Ib. 

Carnauba, No. I,bags. lb. 

No. 2, North Country, bags Ih. 

No. 3, North Country, bags lb. 

Japan, C4WCB. Ih. 

Montan. ennle, bags. Jb. 

Porafline, crude, nin(r)i, 105- 

tlOm.p.lb. 

Crude, scale 124-126 m.p., 

bags.Jh. 

Ref., 118-I20in p.,bags. lb. 

Ref., 125 m.p,, bags... Ib. 

KeL l28-i30m.p.,hags.... Ih. 

Ref., l33-n5ni.p.,bags... lb. 
lief., 135-137 m.p,, bags. . lb. 

Stearic acid, aglcpresnod, bags lb. 

Double prcsawl, bagB. lb. 

Triple presBed, bags. lb. 

Fertilizers 

AmmoDium sulphate, bulk, 

f.o.b. works.lOOIb. 

F.a4i. double bags.100 lb. 

BIoM«dri^,b\Uk. unit 

Bom. nw, 3and 50iground,, ton 
Flab nenp, d^.. dn«d* wks.. unit 
Ib. 


.02 - 

0) 

04 - 

03 

.20 - 

22 

08 - 

09 

.08 - 

09 

.14 - 

16 

.04 - 

05 

.24 - 

26 

.14 - 

17 

19 - 

20 

.09 - 

.10 

.041- 

05 

.06}- 

07 

).28 - 

$0 30 

.30 - 

52 

.34 - 

35 

,40 - 

41 

.25 - 

27 

40 - 

.41 

.23}- 

24 

.19 - 

. 19} 

.141- 

.15 

.04 - 

.041 

.04 - 

04} 

.021- 

.03 

.034- 

.03} 

.03}- 

.03} 

.04 - 

.045 

,04}- 

,04| 

.05 - 

05i 

.14 


.14}- 

.16 



$3.30 - 
4.15 - 
4.60 > 
30.00 - 
5.00- 
2.621- 


13.40 

4.25 

35l0b 

5.10 

2.65 


Phosphate rnek, f.o.b, minos, 
iHoridupebble. 68-72%.... ton $4.00- $4 50 
Tennessee. 78-80%. . . ton 8.00- 8.25 
I otaasium muriate, 80r;., bags ton 35 00 - 36.00 
1 otHNsium aulpbate, bags.. unit 1.00- 


i’ara- 


Crude Rubber 


•I'priver line Ih 

Dpnver eoarw' jli 

Ifprivnr eaucho hall Ih 
Planfatum—F ipjI latex erepc lb 
Ri))bod funoked sheets lb 
Brown crepe, thin, 
clean . lb 

Amber crepe No. I . lb 


$0 31 - $0 33} 
.28 
.30 
35 
.35 

.32 
.32 


t: 




Miscellaneous Materials 

Asbestos, crude No. I, 

fob,Quebec... ah.ton $450 00 -$550 00 
Aflbestiia, shingle, f.o.b., 

Quebec . sb.ton 60,00 - 80 00 

Asbestos, cement, fob., 

Quebec . sb.ton I5 00 - 17 00 

Barytew, grd., white, f o.b. 

milU.bbi. netton 16.00 - 20.00 

BarytcB, grd., ofT-c<dor, 

f o.b.niillHbulk.. netton 13.00- 15.00 

Barytes, floated, f.o b. 

St Louis, bbl.. . netton 28.00 -.. 

Barytes, crude f.o b. 

inineH.bulk , netton 

CtiBciii, bbl , teeli lb. 

China clay (kuoliiO crude, 

f (»b (t!i net ton 

WuHliod, 1 o b Ga . netton 
I’owd , f o h Uu net ton 

Crude f.o b Va.. . net ton 

(irmiiid, f o b Vu lH‘t ton 

Imp., lump, bulk ncMmi 

fill)) , powtl net toll 

FeliKpni, .'Jo, I pottery . longton 
No 2po(((>ry .longton 

No I so.ip longton 

.No 1 Caniidiiui, f n.h 
mill longton 

Ornpliiie. (.’evlon, lumii, firBt 
cpialltv. bbl Ib 

<N-vioii, nlnp. bbl . lb. 

High R r :i d e amorphous 
crmle ton 

Gum arnbic. ninber, sorts, 

IvigR lb 

Gum iriigiiriintb, sorlH, bags ...lb. 

No l.liagg . lb. 

Kieflc’lgulir, { o b Cal . ton 

F o b N Y . Ion 

Magnesite, crude, 1 ,o It Cal,, ton 

I’utiller Bf one, imp , rii>,kB, lb. 

Dom.. lump, bbl lb. 

Dom . groiiiKl, bill lb, 

.Sticlliie, orange fine, liagB lb. 

(iraiige Hup<*rlin«. bags., lb. 

A C garnet, bugs, lb, 

T N., hagfl . ,1b. 

Siliru, gl.'iB.H Band, f o b linl Ion 

.Siiirn, Band bhiRt, f (1 b Ind .ton 
,Sjii(‘u. amorphous, 25l)-me8h, 
f o.b. Ill. Inn 

Siheii, bldg Hand, f.o b. Pa. ton 

.apKtone, cnarsc, fob. Vl.. 
hugs ... ton 

Talc, 200 mesh, f.n.b., Vt,, 
hags ton 

Tiile. 200 mesh, f.ob. Gh.. 

bags .... ton 

Tiile, 200 mi's!!, f.o.b. Los 
Angeles, hags. ton 

Refractories 

Jtauxite brick. 56% A1|0», f o.b. 

Pittsburgh . ._ • 

Chrome brick, f.o.b. Eastern ship¬ 
ping points 

Chrome cement, 4(V50^.^;, CrjOi.. 

40-45';;, Cr 20 >, sacks, f.o.b. 

KaBtcTii snipping points 
Fireclay brick. Ni iiuality, 9-ln 
Rhape«. f.o.b. Ky wks. . . - 

2iid, (juality, 9-ln shapes, f.o.b. 

Magnesite brick. 9-in straight 

(f.o 1) wks.) .. .. 

9-in. urclirfl, wedges and keys. 

Scrape and flplitfi. 

Silica brick, 9-in. sixes, f.o.h, 

CliiesBodiRtrict . 

Silica hrick, 9-iri. sixos, f.o.h. 
j3irfningham district. 

F 0.1). Ml. t’nion, Pa. , 

Silicon carbide rofruci lirick, 9 in. 

Ferro-Alloys 

I'lTrotif iinium. 15-18% 

f o I). Nmgura Falls, 

N.Y.ton 1200.00 -$225.00 

Ferrochrr>mium, per lb, of 
Cr, 6-8%C, .lb. 

4-6':;C. .lb. 

Fcrromsiiganeso, 78-82% 

Mn, Atlantic seabd. 

diitypaid. gr.ton 115.00 - 120.00 

Spisgelewn. f9-2l% Md.. gr.ton 35.00 - 37.00 
Ferroroolybdsmim, 50-60% 

Mo,p«rll>.Mo .... n>. ■ J.J2- J.U 

JWBw". >«■•>%.£•*“ M K: s s 


11.00 - 

11.50 

.11 - 

.12 

7 00 - 

9 00 

8,no - 

9 00 

n DO - 

2(1 00 

8 DO - 

12 00 

15 DO - 

20 00 

15 no - 

20 00 

45 DO - 

50 (Kl 

6 DO - 

7 00 

5 00 - 

5 50 

7 00 - 

7.50 

25.00 - 

27.00 

06 - 

.06.} 

,05 - 

,05} 

35.00 - 

50.00 

.15 - 

16 1 

,50 - 

60 1 

1.75 - 

1 80 1 

4U 00 - 

42 on i 

50 no - 

55 00 1 

14 00 - 

15 00 ' 

03 - 

05} 

05 - 

.05} 

0( - 

.07 

82 - 

83 

.84 - 

85 

78 - 

79 

79 - 

.80 

2 00 - 

2 50 

2 50 

5.00 

17.00 - 

17.50 

2 00 - 

2.75 1 

7 00 - 

6.00 ' 

6,50 - 

9 00 

7 00 - 

9.00 1 

16 00 - 

S 

20.00 { 

ton 

$45-50 

ton 

50-52 

ton 

23-27 

ion 

23.00 

1,000 

40-46 

1.000 

36-41 

ton 

65-68 

(.on 

60-85 

ton 

65, 

1,000 

48-SO 

1.000 

48-50 

1,000 

42-44 

1,000 

1,100.00 


:! 1 ‘- 


Ferrotunatmu 70>B0%, 

per lb. of . Ib. 

Forro-uranium. 35-5(K' of 

(I. per lb, of C... , lb, 

KoiTovMiadium, 30-40^;. 

perlh ofV.lb. 


IQ.8S- ayo 

6 . 00 -.. 

3.7S - 4,00 


Ores and Semi-finished Products 


Anuxits, dom. cruBheil, 
dried, f o.b shipping 
points .... 
Chroimi ore, CiiHf, ronren- 
trates, 50* ^ mm OjOj 
Cif AtlanticHcnbonrd 
Cuke, fdrv . f.d b ovens 
(Vke. furnare, f o h oveii). 
Fliiorspnr. grjjvel, fob 
mine.B' IlimoiH 
llmemie, 52’V TiG) 
AlangsiHvje ore, 50',' Mn, 
e i f, Allaiificseiipori 
Manganeee oi'o, chemirul 
(.AfnOj) . 

Mol.vbdentte, 85',’ M 0 S 2 , 

per li) N V 

Mnnntilc, per unit of ThOj. 

flit. All HCHporl , 

Pyrites. Span . fines, c.i f 

At) Rciiport. 

Pyrite.s, Span . furnace siie, 
cif Ati.senpuri.., 
PyrilcH, iloiii, fines, f.ob 
iiiincB, (>11 
Rutile, 95'’; Ti< »j 
'i'ungBlen, .le.lieelifc, 60', 
WOj anil over, per unit 

Timg-’ti'ti, wuil'r.'imite, WH; 
35 <>s and over, per unit 
\Vt I 3 

I'rumuiii ore (curiiotite) per 
lb of Uatlg 

Vraiimm oxide, 96', jmt lb, 

3 atiaduim ptmtuxide, 99',. 

\ nnadiuiii ore, nerlh ViOj, 
Zireoii. wnHhra, iron free, 
f o.b. Pablo, Fla. 


$6.50 - $8.75 


ton 

ton 

ton 

Ion 

ton 

Ih. 

unit 

ton 

lb. 

Ib. 

unit 

unit 

unit 

11 ). 


22.00 • 
16.30 • 
8.25 - 
7.00 - 

21,50 -. 
. 011 - 

.33 -. 


23.00 

19.00 

6.30 

7.25 


.Dll 


unit 

Ib 

Ib 

11 ) 

lb 

lb 


75.00 - 

80.00 

.65 - 

.70 

.06 - 

.08 

.iij- 

.12 

■ 111- 

.12 

.12 

,12 


8.50 - 

8.75 

6.00 - 

8,2s 

3.50 - 

3.75 

2 25 - 
12 00 - 
1 00 -. 

2.30 

14.00 

.04i- 

.13 


Non-Ferrous Materials 


Coppei.elootrolytic ... 

Aluminum, 98io 9*/; 

Aniuiionv, wlinli-snle, Chinese and 
.bipiiiiese 

Nickel, virgin nietid , 

Niekel, ingot and shoi ... 

Monel meia), sliot ntnl (lUickB... 
Monel nvetdl, ingotB . ,, 

MonelinelHl.Hlieei bars 
Tin. 5-lon IoIb, StruitH .... 

Lead. New York, spot , , 

l/Piul, F St, LouiH.Bt'ot . 

Zinc, spot, New 3'orK . 

Zinr,apot,F St.T.nuis 


C\mtji per Lb. 

17,375 
25 C0.25.S0 

8 75-9.00 
25.00-27.00. 
29.00 
32.00 
36.00 

45.00 

48.625 

8.25 

8.25 

7.90-8.10 

7.65-8.00 


OTIlJHl METAI.ii 


ox. 

$0.67i 

lb. 

1.10 

. Ih. 

2.55 

lb. 

lb 

2.65^)2.85 

1 00^1.OS 

<>■ 

MO 00 

OB 

260. OOCd) 275.1 

OS. 

79.00 

75 lb. 

69.0061) 70. ( 


Silver (commercial). 
(Cadmium 

BiNmiith (50011). lots) . 
Ckibalt 

Magnesium, ingots, 99^4, 
Plnfinum. 

Iridium . 

Palladium. 

Mercury . 


ITNI81IED METAL PRODUCTS 

Wart'bouse Price 
CenU per Lb. 
2r75 
30.75 
20.58 

19.50 
17.00 
21.10 
22.00 
24.25 
29.00 
25,23 

23.50 


CopiMT shecU, hot rolled .... 

Copper holtoms. 

Copper rods . 

Higii brasB wire . 

High brutiB rods . 

I..(iw brasB wire . 

I.ow hranH rods . 

BraEt>d hrasR tubing. 

BraseiMironEe tubiti|i 

SeaitilrsBroppertubliig . 

SeandcRshigh bnus tubing ... 

OLD MFTAl.S—The following are the deftlm* 
purchusing priccH m eenia pt-r pound: 

Copficr. heavy and crucible. 

Copper, heavy and wire. 

(Jopner. light and bottoms . 

Ix*arl. heavy . 

T,ead. ten . 

UnwB, hciixT . 

Brnas, light,. 

No. I vellowbrasB turnings. 

Zinc . 

Structural Material 

The following base prices per 100 Ib. »re for 
structural shapes 3 in, by i in. and larger, and p!*^ 
} in. and heavier, from jobbers' warebouaei Ib tb*- 
citieenaiood: 

New York CUeafOi 
Struct,uralshapee.. ij-W 


11.30(2^ 

M 30 

U 25# 

11.3(7 

9.25^ 

9.30 

5.75# 

3.30# 


6.25# 

6.40 

5.35® 

3 73 

6.30# 

3.50# 

6.5(3 

4.00 
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Industrial 


a. S-fltur>’ addition tp ita tire and rubber 
plant, 64x128 ft,, and plans for the Installa* 
tlon of machinery at an early date. The 
Aberthaw Construction Co., 27 School St., 
Hoaton, is the ffeneral contractor. F. 0. 
Hood g'oneral manager. 


Financial. Construction and Manufacturers' News 


Michigan 




Construction and 
Operation 

Alabama 

'Die .AmetOMM l'iv| )i.,ti [’l]i. ,V 

l-'miritiry t'o, v\»ll iidndld fh'' "i ii- 

tl'stllliC dl'pitJ tllM-flt. ('.I l)\ n,. 

S .\n oflli l;il Ilf Ir.s" li,i . iH.i Ih . n 

tiifiil' 

Arizona 

lM»n|,:,vi.\ 'I'lii' Kixi'isidi’ I'lUli nut '- 
mrnt To, Kivr-t .'side, t'alU', li.t-, 
iiIitriH imdfi' t oit'Kirjrnaioi) fof thi' • 

lion of ji now (i-nii'nl plant in 111 *' viiini't 
of rilfK'IllA, (•.slliiintnd |o lO'l ili ''Mi.ss rif 
JT-'d'.IMH.l, imlinlint; tii.n liliioi \ iliii\ 
A\’'‘Ioll, Hi’i'l I'tii I of ill'- I’liooMix (‘IrtMili'i 
of t'ornnirl rr, is ro-opi-ral mu witli Ih- < oiii 
iti <'oiin''t'iion willi -.it'- .'..'li i non 

Izorcii ilarton is :issj-(uiit n-'ni-i •' iniiint'i 


(California 


.Mi'l’l IKHHON 'I'iii (n'anL;r It-ll l Ml inillt 
Iniii Co. M( 1‘fM-isoii. iM-ai III lilt:'', v\in < oin 
incni (■ Die liniiiodi-Ho .■ii-r-lioii of i m-w Im il 
r.'dlmatrd In I osl ^:Vi IIIIM 

Antiin'ii 'rin- i'ai iillliK- Comii.mi- - lin , 

I I.st S( . San I•'l.ln^ )-<i o. 'iwaid'd .1 

I'ontriK't lo l’’i<-d Staintn. jr, \ Si, Xniio'li 
for tin- I'l'i'cllon of Ds propo-'i-d la-u |..itniv 
ninrit addition, >'siiinai«>d lu 'osi li^in.iMia 
).<‘ljind ltoM('tu-i I nsiii ;iii( r llldi; .s-m l-'i.in- 
(’Ihi o I.s airliilrcl 

Sa\' l>riC(io 'Dm- \iliifl''d i’lodiiil- Co n 
fonipli-tlnif pititis foi tin- > oiimImii Iton ol 1 
new pliitil on jdir at 4 >ld ’I'own, tn-al 
I>l*'Ko, totallnn IT arirs. foi tin- iii;iiiid',ii 
turn of vHrill»-d in n k II wilt In- ••<iiiipiMd 
for an Initial output of .'iii.nmi lunk-- dnU 
’rin- i'oiiu)an> lias rxtonsiv.- il-i\ d'-posih in 
tin- \ M'hiJt V of l.md'i \'ist.i \'ii ti>i Kn-in'i 
IN prnsldotit 

.\lAJmA)l-A 'rin- I’a. ifl<- .Midwaj Oil O,, 
widi'li lii-rclofoi t- lias hml a lopjon^ pi,ml 
In opofjition on (is proiH-tly, Is i-xi»andm^: 
Its op(‘i'alionK and inslallint; 11 in-w srpai;il' 
‘‘JllH('> ii-flm-r\” unit foi a lomiilt-tr 1 im 
down of^ its oiidr- it I- l-:\.-iaid ami 

j*' I'. • loldsiiiil 11 an- tin' d'-sitnets ;,iid 

K I), (Joldsmitli lias ilitiii.- of tho m>n- 
.sirm lion 


ONTAillo- -’I’hr I nl n( link ipj^ ’I'll, S.-wri 
rlui- (’o is lonsidrrmj; tin- < oOsi 1 m 1 Ion of 
.a looil plant Iro' tin- niaiiufat itiM- ot sp.-n;,] 
I'lirm'd I’la.s prodimls Tin- pim lias., of -in 
i;XlcnNl\.- tun I ol land ,il in llo. m Ih.- mum- 
disttlct, is plnim.-d, lo hr n,s'-,l foi i n\ mi- 

tiTlal HiiPpl.i .1 I-' <;alr and \> i; llnlKoi 
ropreHorit tin- -'onipativ in roiim.tion uuh 
the pro)»'('l it \v S\«-ni 1-1 sr(ir\,u\ ,, 1 ' 

the t'nlavlo I’iianiin-i of Coininri,.-, is 1 , 1 - 
ti'rc.slcd In tin- in-\\ )i]anl 


Stf v,v rt'A I |- - Till- .sinnn.v \-ih ('omin 
I rudiU't.s I’o li;js cotiiim'rn 1 .1 tin- rn-, tv,, 
of i\n inldlltoo lo il'. plant to In iquipp- 
for Dir iiiaiiufa* tun- of (on.intr pin,- 

will :i|,|„i( Ill)/, 

JzO,s MIKI.FN - V li.ninli \ -oiili 

lim. It.xllMl t, will 1 „. U'll :,l till, phll 

Die 1 nliMi loo) ('ll 'r<iri mo >, ncai 1 ,i 
ATiRrlrs, foi 11 ,n\ tnodintioii 


Connecticut 

I'ATXitni’jD 'I'fir ('onii'-i Iiciii liiass 

I'Oiindry (\>. (I'td) Hast Main .s't «([( inid.i 
'j- addition to lis plniil. l-s(oiv, l',v|i, 

ft. lit'Iity I-’ \\ oii/'.'-i Walnhinv m art In 


Illinois 

I'HICAiio- I'hi Alln-i'oiir Stoii* i*,,, 
N'orDi CU-ntoti Si, miinufa-turoi of 
atoTw prodiicis for dtiiiii'.siii and oihor n 
ICC. liH.s pnrcha.Sf'd ihc plant of llio I'n 
M(it«-i* liiduhtrial Alcohol , Klaton 
WiibaiisiR Avcs , lOiixli.O ft , Improved • 
U 1- nnd l’-Ktor\ building Tlu: prop 
w«R acquired f»)r ,1 con.sidorution of $45 
and win be UHcd Iiy the new ownci foi 
plant. The preaem will b*» rctin 

l(^ the location and a number of t*xteiiii 

mitde. 


Indiana 

I s'hi AN M'ot.ls—Till- Lilly Varni.s'h Co, 670 
Noiiiii ('aliforniu SI. h.a.s lll<-d plans for a 
1 -slot \ f.i< tot \ additiort 

IdtooKi.vN I'll*- Ilrooklyn Hrick Co. lins 
wotK under way on lininovcnienl.': in it.s 
pi lilt to irielude the con.stru<-tIon of new 
down-diafl kilns, arid iln- lii.sUillaiiori of 
- nnstdcrahlr enuipni(?rit Jt h propo.sed to 
• '■lahlt.sli a department lor tlie inaniifiielure 
of (.ice brick. The (onimon hrii k output 
will he niainlnined on a bfi.sif< of fdl.Oiid 
in i< ks pet' da\ 

Kansas 

Lmpokia—'P ile Coinnioii Council i.s I'oin- 
)il'inu’ plari.s for exlepsion.^i and iniprove- 
Mi'riN in the ininiKipal waterwork.s, to in- 
< hidr (hr in.-siallation of a in-w 1 hlnrlnafor 
■itid "Ifiei-rfiinpineiit j-] 'i', Mend.-i is clerk. 


Kenliicky 

l,oi i.svii.i,!-: 'Dir Jauiisville Gas A- Kh-t- 
lM< I'o ha.s piirrhascii a 7')-acre ,site for tlio 
I oii--.ti in Don nf a jn-w aitdUial rus plant 
’I'la ''(riictute will hr an.ingc-d In a scries 
->1 iiidmdiial uidt.s, i.'ipable of rxpaiiHion as 
d'-siird. rMini.ated to cost more than S.’i.'lflU,- 
MiMi ri;ins foi Die (If.si imu will he pre- 
p.ii rd and wotk iilaeed in progrc.ss at an 
raih d;iti' lion lid .Mclioiiald is N'lec-presi- 
drnt 

^ I'M-rcAii - The 'I'ln-kci Cltemleal Mfp 
(' 0 , lecentlv organi/.eii with a c.'ipital of 
lOiMKi. lia.s lrntutl\e phiTis under con- 
sidrrailon for tlie cstahh.sliinent of a local 
plant lor the mamifaetiire of chornleal iirod- 
in Is fot- (he textile iiidu.sliv, as well a.s 
oi)i.‘i- srisire ’Die nev\ eotnp/my J.s headed 
*' I’aee. W (' ifahman and 'P A 

Milhr 

_ ‘ 'H IN.NVlht.l-'— 'Dir Kent III k\ Itefi a clot les 
<’"ip, Iionlon, Ky , li.-ts plains uiulri \\a\ 
I'll- ilp' eotisiniriion of a local plant for Die 
inamifaiture of firebrick, refi'actorv llnlng.s 
Iiid Oihci Icfi.-iclin-les A 12-Hcre’sl(e b,i.' 
Ix-rp ;ic(iulrrd for the (ilant. which is est}- 
inai.-d to <'iw( y^o. 01 ) 11 , wiDi machliu-rv, 
' ■ K 'Furl le.\ i.s ju-rsidcni 


Louisiana 

Nkw Oiti.KAN.s—Godihaux SuRar.s, tin . 

• d!i ('arnil St. lias aliainloncd plans lor the 
''•iHiildliiK of llH irfinm^ pl.'iru at Khn Hall, 
ile.-slIoN'rd l>y tli'c se\etal months ago, an«l 
will cnlai'Rt* H.s Jfesrrir and [laci'land n-- 
hflrljes In niJlkl lip till' IICCe.HKJiry cajIHCit.A'. 
1\ Ol k will he coinniericed .'it once on an 
addition (.> the rtr.st iiotrrl plant, .-uid eon- 
si.let .ibh- new niachincM' will be iiistallod 
^ \\ i:,s'r L.vto.n Kopui'- The C],\pn 1‘lnntinR 
' O, ojici'alllij; the local Kelson pl.'Ull for 
'be inaiuifai'luie ul' sirups, Is plauning foi 
D\r ei»-«Dim of an luhlltion f,. be equipped 
us a suRai n-niien Work will be com- 
liiciiced at an ea/Ji date 


Maryland 

Ib\i,Ti.MoHi->—.lohn.s JlppkiiiN f'fiitet.s'j/i Jj/ip 

tlJ'-il Jt/an.s f'oi Dir iojMirdia/e nerrlon nf 
iis piiip<is>-(i lU'W ilo'iniial l.iboitiUuy al 
‘‘bailes St. JUKI the riiivei'sitN I’arkwiij to 
br ;!stni\, llXxKiO ft, ev(inv.it<-,| D> rosi, 
about yioo.iiiM) (‘entiact for the woi'k was 
i,will'll,',1 v,'i','ntlv til til,' t''ms,iti.l,,i,'a k,ik,- 

inn ('<) , ('a)vrt \ 1 !1.1k 


Massachusells 

IkiH-Kf'OKT -'Die Lojild of Seh-clllirM Ims 
plans nndn consith faiuni for Die liistalln- 
Don of il flltot system at the niiinii )p;il 
u aterw ut ks .lolin liennis I.s lie;id of the 
board 

Last Loston - Tin- Kjist lioston I’oltein 
* o i.s planning fot cnlai gemenl.'! In its 
iil.iiu, iiiehidlnR Die installation of adili- 
Doniil eqmpmeiu and Ihici' new kiln.s 
\\ ork will be placed under wav ni an earlv 
dfite 


iilnR for the early erection of a new 1-1 
foundry at Jtw local boilcr-msnufacti 
Plant, to bi' equipped for the produetti 
it on castings. Monks & Johnson. 99 Oh 
cey bt.. Boston, nre engineers, 

Hood Rubber 

Mchow Ave.. is ^(MTiplstlng the erectic 


LHCANABA--Tlie Universal Magnesite 
ProduciH Co, recently organized, has leased 
!i local building and will commence the 
immediate (natallntion of mmdiinery for the 
manufacture of composition materials for 
coiustruciioti service, magnesite stucco, wall 
pla.su-r nnd affiliated produids. U K. 
Kdw'urds i.s prcHldent; ultid P. J-i. Sullivan. 
\ ice-jne.sidcru nnd general manager. 

Mpskkuon—A 1-story foundry, 120x220 
ft cstimnted to cost about $175,000. will be 
I obstructed nt the plant of the Pinion King 
Co. to be used for tlic produollon of Htoel 
castings 

(iN'TDN'AUoK—'Die (Jrilomigon Fiber Co., 
now being oiganized. ha.s taken over Die 
foMtiet lotni plant of the Northern Fiber 
Co. tetnpoi.Hcllv abandoned in 1921. The 
null I.s designed for the manufactui'p of un- 
hleaclied soda pulp, nnd will be remodoled 
h> the new ow'ner for the pnMlucthm of 
bii-jido'd -Mid unbleached .sulphate pulp and 
soda pulp Kiinipnient will be Instalb’d for 
:i daily (iLpacity of about 7.') tons of ma¬ 
terial, and it is expected to have the plant 
le.td.v foi sei'xice before Die clo.^e of the 
s'-ar P Clark L\ crest, one of the heads 
of the Lw'ing-K\crest iMilp (.!()., Merrill. 
Wis, and .se('relnr^ and general nianapr 
of the .M.-u'.'itlion I'aper Co, Rotliselilld. 
Wis , IS one of lh(^ prim ipnl oignnizers of 
tlu new {'hitonngoii enmpany. 

New Jersey 

l-’oitP.s—I'lie Fords Art Stop' 'ui, im , 
lias (oniinem ed the erocliou of a m-w 
1-stoiy plant mldilion. Mild plans foi the 
installalion of additional ef-iuipnumt 

Nkw AUK—Tie- Metal Pioduels 
l.jifH.\etle St-. Is arranging for the Irnrnedi- 
!ile reinillding’' of Du- portion of its iHCijuer 
ih'pat tment. damaged b\ Ore. march 12. An 
odieial estimate of los.s has not been made 

Nkwauk -.T, Hague Arinitage & Sons. 
Iiie , 'I’lioma.s nnd Dawson .Sts., manufac¬ 
turer of watcrproollng products, coaled 
Mpe( laities, etc, luis a<<iuii'-il the \aoanl 
plot of hind. Hh)x225 ft. nt Hnwnon and 
F'lrkhuist Sts , in the vieinite of Its plant, 
(ill proposed fiitiiic additions. 


New York 

Nl.vliAUA l-’.M.bs—'Du- IMDsburgh -Melnl- 
liiigieiD Co. Higliland .\\e . is planning for 
tlie lebuilding of the portion of ll.s plant, 
deslioved l)^ ivie, March 12 

<;i,KN l*AUK-'The National pjipei Frod- 
m-ts (_'o , ('.-irlhage. K A'., has negotiations 
in piogi-ess for a lea.se of the (?, K. mill of 
tlie international IViper <’o., located at Glen 
i'uriv /t Js purpo.sed lo Improve Iln- plant 
upon nequl.sition. with the in.stnllation of 
equituiieni for tlie rnamifaeturo of ths.sue 
and oDiei pajiers 

iTii vi'A Corn.11 l'nl\ei.sit\ is tdnnning 
for Die lebuilding of the portion of the 
luliortiton of the Siliky College, of Engi¬ 
neering, destro\ed Ity Pre Mareii 12, witVi 
lo.ss (Nsiimated at $10,000. 

HAf..s’ro\ .Sim—'D ie Aiiiromlaek i’aper 
Corj). icieiitly (Arganlzed, has lea.sed the 
local mill of tlie Island J’upi'r (.^o. for a 
new id.mt. amt will take imniedlato pon- 
■.I'HslDii improvements will be made and 

V <'f/u/prnenf i/iRtalleif 7’/ie com¬ 
pany Is io-ade.l hv F 15 (JUUmni, Newton- 

vlUe, U. G AlaelXmuld, Allxiny: and L. C. 

('use. ('Inddcrlund 


North Carolina 

KKR.vivksvifJ.t)—The American Iron Works. 
P t). Hox 13S. recently formed with u capi¬ 
tal of $7.Fth)e, is planning for the erection 
of a 1-storv foundry in eonnecilon wUli Its 
laoposed I(k,-i| jilatit. to bo (-(juipped for the, 
nianufiH lure of pon ensliiigs, 2-ton 

(Upolu will lie mstallod O. L. .Smith D 

SCI I ef.'ivv 


Ohio 

('oKHiH’Tox—The Pope Gosner China Co. 
will soon commence the erection of an ad¬ 
dition to Us plant to cost about $25,000. 

Oklahoma 

Am>MOR£—The Monterey Olaw Co., 
Monterey, Mex., Is considering plans tor 
the ctmstructlon of a branch plant at Art- 
selected In the 
vicinity of glass sand propertiee. 
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Oregon 

I’oitTi.ANiv -The Astoria Bi'iok &. Building 
\i-jl(rinl Co. han puivhaBed u portion of the 
i'l.iinrr property of the Northern Parlflo 
IjM'wing Co,, and plans for the erection of u 
new bnik-munufaclurlng plant, with initial 
..ii.iicity of 65.000 bricks daily. Tlie main 
liuildinK will b(. 100x200 ft. 

Pennsylvania 

Makkishi'iuj—T he Hurri.sburg (las Co. is 
i)lann)ng fur uxlenaionH and tinprovotnonts 
in its arlincial gas plant, to include the In- 
-inll.'ition of new cornprcssorn and other 
nia( hlncry. 

I'.mAoroLlf*—The Vulcan itrflning (.’o., is 
jil.inning for tlu' rebuilding of tin- poillon 
of Us local oil lellnevy and byproducts 
)pl;iiit. (Icslruyed by lire, Man )) 12, with lo8.s 
.stinialcd at close to $(>0,000. including ma- 
iliineiv The wax plant was de.stTin'cd 
’I’lin.na- Allen is genei'fil niatuiger. 

itnAOiMi Tile (.'onsunn'rn' (Jn.s Co . aHub 
-iili.nv of the fulled Cas Iniprovcinent Co, 
Kill.Ill .itnl Aieh Sly., IMUladelphia, has 
piiKhaseii ailditional property nl Willow 
<;io\’e, as a site for the con.sli iu'tion of a 
ni \\ ai liticial ga.s plant. 

1'ri’i‘siu lion —Tlic l''cderal bhiaineling A, 
Sianiping Co. McKees Kiu-k.s. has plan.s in 
inogiess for llie rebuilding of tin- portion 
1,1 Us jilaiit. deslioycd b> (he. Mar<h 12, 
VMtli los.s cstiinated u1 $250,000. iiiehidjng 
imildings iiiid niachlni-ry. 

South Carolina 

I ijticKx u ,>i>i) ’’I'lie J W Hprolc Oil »'<) is 
oii.sidei lug plans for the rcuullding o( iin 
puiiM'ii rif u.y local plant, recently dc.slroycd 
li\ (lie \n ollleial eylliiiate of loss lia.s liol 
laeM made. 

TenncHdce 

f.vi.i.ATlN'—The Clllo.spie, Oil Corp l.s 
pi.inning fur the installation of additional 
ill leliinery at its lo<‘al oil refinery 'rhe 
i,i|)aeity will be inei-oasi-d 

.viiaipiiis- 'rhe Railway faiiil I’loduit.s 
\ Ceoige M Tagg I'ainl (’onipann-.s, (Vin^ 
S(ili(!air,|. Jnc.. I'erently formed by a merger 
"f the two local <oinpaim‘y of name-, noted, 
e planning for tin- inslallatiou of addi 
Moi.al ni.yeliinery at il.s plaiU foi huge jn- 
< In output (Jem go M 'I'agg lirads tlie 

'empan\. 

i/KWisiu ui.--Tlie City fouiuil is eonsidet- 
mg plans foi the licstaljation of a new flltm- 
iion plant at lh< iminlelpal waterworks 


Tcxhh 

I'h.KCTicA Till- Cri.swold oil Co will snori 
' oimiienia.- the eon.sti’m tion of a new refin¬ 
ing plant, with daily capacity of about 2,500 
(-I'l . estiniate<l to cost cIohc to $;>(l0,f)0(). with 
'ii.Hliinejv A gasoline n-linery will also b(' 
i'Uill. lo.'-lJng approx iiiuiteh $10(1,01)0, with 
■' ickiiig" tniieliiriei> and ottier operating 

• 'i|ii)pmen( 

Kas’I'i.anp The Aiali ‘h-iHoline Co has 
plans in juogro.ss for tlu- eonstruclion of )' 
iH'w gasolin.- ledneiy. wUli dail.\ eupaeU\ 
of 10,00(1 g.-il . esliniated (o rosi approxi* 
matelv .Sl.'ui.OOO, willi macliineiy 

WuiTK. Cakti.Ii:— 1. N k'olse, operating a 
‘oigai cane nilll, in planning for the In- 
slallatn.m of n(‘w iTiishing niui liinery .md 
oilier eijuipineiit 

IiAi.l.A.-s- The I>Mlla.s Rediijiig Co. le 
eetu)\ itu -01 porated with a r.ipit!il of $175.- 

eeo, i)ur« }iu..Heil pieneily on the West 

liallas I’ike for the cnuHtruction of a new 
g.-)si)h'ni' rv/lnery An oiJ-reHninfr plant 

'\in also t>e c-n*eti'il. witJi Initial rlailv pro 

dvniiou iipproxltimtlng 1,000 bl>l. The in- 
st.'illalion 1 ^ e.stiinuteil to eo.st about $150- 
'lUii () 1 -' Kuhenbetg hr-ads the lOTnpany 

VuiU'.NK—VI. K, Wonton, ChVckaaha, 

J^kl.i and Jl M KtmmoiiH, Swe< twaiter. 
. have (>i giinized a c-ompaiiy to con- 

plriHt and operate a local cotton oil mill 
Cian.s will be prepared and work placed in 
PtogresH at an oarlv dale The plant i.s 
e.stimaled to cost $350.OOO. with machinery 
Austin —,7. W ilas-flcll, formerly chief of 
the gn.s and oil division of the Stale Rail¬ 
road Commission, is at the head of a new 
company wlilch purposes to construct and 
operate a plant In Stephens County for the 
r>roductfon of carbon black, utilizing resi¬ 
due natural ras from casinghead gasoUae 
plants. The mltlei Installation is estimated 
t^o cost $800,000, with machinery. It will 
be located In the vicinity of Breckenridge. 

Fort Worth —^The General Foundry Co., 
lately organized, has acquired property at 
607 North Main St., and plans for the Im¬ 
mediate installation of equipment for the 
production of grey-iron caBtlngs. B. N. 
Wadley is pre^dent, and T. H. Stewart, 
flccretary-treaeurer. 


Virginia 

^ liU’HMoNU—The Standard Taper MfK- 
(hi. Hull and Canal Sts has uwardc-d a 
‘•unii HCt to the Wiwe Granili- & Con.structlon 
Co. American Rank Bldg,, for the erection 
of a 2'Slory plant addition, 6-1x110 ft, m 
euHl about $35,000 M. K Wright, Amcri 
can ihink Rldg.. in archUect 

Ricumonu -The SouUu-oi (Toikeis Co 
IS i>lunning foi the rebuilding of tin poi- 
lli>ii of its plant, ree»'iitl> destroyed by lire 
witli li)K.s of about $2.'i,0tMt. l<‘ }•' Soeoloff 

i.s prcMdent. 

Vermont 


Ki TLANIV— Tlio Kultaiul Fire Co lif' 
pl-ui.-^ undv'‘r eonslderalioii foi tin- en-i luui 
of an addition to il.-H plan! on I'urtls .\vo . 
including tin- Inslallutioii of .-nlditlonal 
• 'qUIpinelit 

West Virginia 

KiCYauii—Tile (hl\ ('oiinol i-s |>eiferlitm 
plans for tiui itiHlallnlion of a new flUiatloii 
plaiU Jit the intJiiieipjtl wati i w ork.H. e.'^li- 
m.ited to lOsl about $0",00(1 1, J) Waiiei 

I'. eit.V eletk 

]'’Al)iV’oNT—The ('onsollflation I’oal Tunl- 
int.'-i <'o will soon eoninieiu-e tin- instalhi- 
tion of a iiypioduets coke pliint ;il U,s loc.il 

|i>o|)c'ile-v 

Canada 


Mkkiutton c.\t -TIu' (Jiuden I'Uy Tup'i 
Mill-, lad, SI Calheiine.^, sp(>e!a|i-/.ing ui 
till pioiluellon of USHUC and liglU-weiglii 
p-ipei.-.!. I'; planning for the early er(-etlaii 
of ,i new null ai ^ierritton. H. H. Gardner 
1^ pi fsidenl 


Industrial 

Developments 

('iCiiNMic 'rii<‘ Colfax Hrain Tik‘ t'o i''*! 

I, IS, Ind . is ))1,-inning to fe-sutne pi niiu< iiim 
within tlie iio.l few weck.s Tlie woiks liiv 
i.ilo toi ahoiil 3 Neats past 
TIh- llo<King X'alh-y I'lodnel.s Co. ' 
himiuis, (), inanufaeliiui ol luiilv ainl 
hollow tlO'. IS arianghig for iminedl.-ile in 
<i'"iHi' in iirodin lion, and will pl;u'- th*- 
Jilatil on a e.ipiieity basis. 

laic to inliual gaN se.iuity in the I'l.isl 
l.iv.ipool, 1), (llstrirt operations huv.- lie.-n 
(111 (ailed (U a uumlK-t of tin- general wan- 
plants dining lie- p-'-^( few weeks <)i<li-|s 
on hanil aii .said towni’iant maximum ont- 
piu. and lesninplioti on full .seliediile 'niH 
l» I art led out a.s Honn as fuel is availaliU- 
Tin- Mid-Couliiient (day Co, T'-iu, Kan. 
will d< Vote iIk eiitijo pfodui-tlon In toolltig 
tile-- and luupose.s to diweloii a luaximum 
oiilpiil in Hus line 'rite Miaiiufai (ill e of 
fate btiek will he di.Hiont iinn d 

The Acme ili'iek Co. i''(u'lli Worth 'l’••x , 
I.- Mnn)tn>: full at ils pl.-iiil.s al lienlon, Mill- 
H.ip and lOjiiiell.H A portion of flic iiulpul 
IS devoted tn firehtiek and spin-lul iriolded 
■•h.ipes 'I'he plants have ;i gross oulpnl of 
I'i.iMlii.tiiUl htuks pet \(ar Tlie pM-seni 
Si hediile will he rna Into im il for an IrulHtlnlle 
pel kmI 

'I'lie lla/.letiiu Tiitk Co , Ilay.Vetoii, l*a . 
li.i.s aiiatiged for the limneil'uitc rt sninpt ion 

of o|ierallons iil. Its pluni, and will tun on a 
full iviparjiy sehedulc iintU further notice 
Keienl orders nggregato close to l.rimi.'iim 
luuU“ for imtnediate delivery. A fni! work¬ 
ing (one will t'e employed 

l’,tPK« 'TJio KIowci City Ti.s.sut- Mill,'-, 

,s-<.ol(,s\(lie, .\' V, i.s ,'ifranging for (Ji-- m- 
'•UUUitl'jn of pvodttellon al an e.LVly date 

•iiid will make u nurubf-r of iinprovcmcnis 
III plant 'and ma<\\lncrv The Tuill inns been 

closed for more than 12 month.s past. 


Till' St LawrcTiec Taper Mills. T.td . Three 
KIV' IH. Que , will soon Ht>ll t the Kei Oliri 

i-liiiie at lU mill TltC first paper mat him- 
al (he plant i.s now in full npc'r.'ition n'fic 
woiking force will be Jnereased 

Tjiper mills in Wisconsin art- Itierea.sing 
prodiielion. and the majority aic giving em 
p!o\ ment to full working fruacR, Orders 
on liand are said to irmurc capacity for 
HcverHl months to como. 


The Graits Fibre 
LeeBbur,^^BTi^,> 


tkma gtlte new loeaLm, 

in Mfrlce wiy in Frt^fuary. The buSt of 

production le devoted to newsprint, utilizing 


eaw-graSH aa raw material, 
force will be advanced. 


The working 


The Provincial Paper Mill*. Ltd., Port 
Arthur, Ont,, has commenced operations at 
Its new local mlU and will gradually ad¬ 
vance priiductlon. A large working force 
is being employed. The plant will be de¬ 
voted to the manufacture of fine papere. 


Ceuknt—T he Lehigh Tyrtlarid Onumt 
('o., Allentown, Pa , is pushing conetructlon 
on its new mill at Turratil Oily, Ala., and 
expects to hove the uLuit ready for upera>- 
tion l«t<- in Muy. The company le main¬ 
taining active production at Its Lehigh 
Valley mill.'' 

The ,\tliis I’ortland CeuKMit ('o is run¬ 
ning full at Its large mill at Northampton, 
i’ll,, witli legidar working force, and will 
maintfitn tlii'^ seliedtilo lot ;in Indefinite 
peiltal. 

The Inti-inational Cement t'o, Ksnuas 
(.’llv, Mo , is advancing produelioti at its 
ilirfcreiil rnlUa Tl.sm.s lue licing perfet led 
for ('urh eiiliiigenients in tin- nlant of the 
Honner Tortlami ('ement (’o. Hottner 
Springs, Kan 

The Theeiux Totlliitid Ciiiieiit Co., 
Nazaieih Ta , i-- in.ilUng j-e-nh foi <'.ii-ly 
ojieiatlops al it.v new plant al .\oith Himi- 
ingliani, \la , and It Is evpecleii t,i htivt' th*' 
unit tunning full willtin tui ila\s 'i'lie plant 
was oMgin.iUy seiieduled to eoMiinenco 
mamil.'ietiiK' in June It lia.s .i ijtted oa- 
paeiiN of luor*' th'in l.iuio.iuui hh! per year. 
Tlu- eoMipiiiiN IS maint.lining lull opera- 
tloii.s al Us iS'ji/.'i nth pl.-i n( 

(it,ASS The Inland Cl.iss Cu , Cliieago, 
HI. spe( iali-zing in tin pioduellnn of Illu¬ 
minating gliissw :i I e, is aiivnneing openitioiiK 
at Il.s lu-p local plant at 61111 WoBt 6'>lh 
St 'Die fiu-toi \ wa-- nlaeed in opciatlon 
about the niliidl. nf l-'eiu ii.-ii \ 'Pin' work¬ 
ing fon c Will be in< l •■ased 

The AiUi-iUiin ['late lilass I'o, .fames 
city, Ta . leieulh ;uii’,iiieti l>\ tlu' iMU'ant 
•Motor I’o , is gi\inr empluN nient to alamt 
'.eii operatives on a full time inisls Wages 
liave been ad’,.ilii<il T' la-t lelit since the 
leipil.slllon of till plopeltl lu the Dui’aHt 
int'-l est^ 

W'lmlnw gl.iS' plants in Western Temi- 
'.\lviinla .-in iiinumg at maximum I'lipaclly, 
wllli liea\\ i.nleis on li.ind In in.Hure thi.s 
'•eliedule fm a iiiitnl»('|- of tiionliiH to I'oiiie, 
I'late gliisv (danls also i«‘pnrt an Utlpre<-e- 
d'liled ileni.iiiil foi mal'-iial and arc giv¬ 
ing emplovnielit lo evi-i\ available worker. 

The N.iiionat Tlate c.lavs Cn , Hlalrsville, 
Ta , an ini-iesi of tlie I-'ishei Tody Co., 
ii..irnt1, .\inli, nianiifactuier of iiulomohlle 
bodies, IS iiiniiiiig at full e.'ipaeitv witli full 
woiking tone and will keep to this SChed- 
iih inilcUtnit.h Kmplox e.'.s have been 
gueii an .idvaiiii in wag<», uvet-ilglng about 
li < eld- all lioiii 

IlK'N \M> ST!-;I-'!. The SlcWUI’t flMmilCf! 

(', 1 , Cjc \ 1 ) , is malting t eady to blow 
in it.s sia'k ,vl Sh.u-on, I'a . al an early 

d.ile 

The ’!'eiuus-e. Cn:il, Iioii ^ Railroud Co.. 
Tiiniingh.Mii. \!a, n I'leparlng It.s old Ox- 
mo,a linmo, Cni Ihe loreh. and expect,s to 
blow in tlie unit at .ni eailv dale. 

'Phe .M(K*efrev fiiiii.'iee. l.ectonla, O,, I.** 
iilaiming to ge mill Idasl al an curly rtut*- 
The nidi li,-is het n made leadv for sorvlce, 

Tlie .loiies ^ I.a\lgldili Steel Corp., Plt»H- 
hiiigli. Ta . i,;is all of its blast furnacea on 
till' aii{\i iiHi, iiiid putiiiiHes to iniilntatn 
tins KiliMiu), fill un indellmic jierlod. 

'I'lie WoodwiHiI fjoii Co. Hfrmlrigha rii. 
\ia , will soon [i)ai-e iin se< oiui blast fur- 
mn e m o|)< ration al Vanderbilt. The unit 
tei.s luTti npiiireil .iiid made ready. 

'I'he Relifinee ( 'oKe ('<) , YoUIlgsIfiWlI. l) . 
will lihiu ill Us I'llhi fiirmu-e In this dls- 
iiiet ,ti oiu’i 'riie stack has b<'cn idb- for 
.lUoiU :U'. moTitlis 

Steel ingot and plg-lion praxluetlon In the 
TiHf.lmrgh, Ta , ili.si/iel is exceeding the 
(x'.si wai-Jimi rtMot'ds J'Jvory furnace now 
on the mlive list will he continued in biaflt 

fo| s, \ , I ,■! I \M . ks to <’nme 

T])C Rolling Mlllw, Inc., HiilUmorc. 

'Id sjK , laljzmg in the maniif«c(ur*‘ of s(efl 
sheeC. IS luntdng ni nuixtimini cupaiily. 
and wdl ndhere to tiiig schedule for iniiny 

\\ • eUs to i oiim 


'I'wenlv of till' thirty steel mills of the 
I’lnieifif Steel Co, ut khiri'eH, Pa, wore 

f-.itieU to < iirtJiil opeiatuiris for ,3 diivs dur¬ 
ing the past fortnight owing lo shoriage of 
inw materials R»!Humplion hiiR now been 
I lTee1«-ii Ftnployrncnf j.s being- given fn fiill 
\sDiking foiecs 


Miscni.i-ANKoi'H -The Sinclair CouhoH- 
dated Oil Ooi’Pm New York. Is running j' 
at Its Ea*t ChJcag©, Ido.,. —■ 
breaking pr«VfbUt 

diie to a ilU 

Coke plant! l& ikt victnlty of 
vine, Pa,, are running at maximum capac^ 
Ity. and the highest production record dur¬ 
ing the pant 3 years is being made on a 
basin of 260.000 to 260,000 tons weekly. 



The Tennessee Copper & Chemical Corp^ 
61 Broadwnv, New York, is malritfllnlng ca¬ 
pacity production at its sulphuric acid 
plants in dilfeient parts of the country. 
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Manufacturers’ 

Catalogs 

’I’HK J'.i .,i.| 10N<iI M rill M, tlo , 

N<;w V<nk, 111 .1 tmll'liii in', mi- fh’ 

inln(i[)li-s *'1' n|i.'inil(in i<l th‘ v.iii'‘U' Mi" 
i)f ^ ' '"li'H ill'll I H mill l; 11. • ^ ml m i n.t 

nil i|t\iJii’ jnniili'iii- m n iiiiiiii'' 

Jis tn ^ iM ttinc am! \'i pM'nnt In' 
whii’li ni< nl’ Jill 1 1 ini!a r iiM|in[ tail'I (<. i nia 

ruaT^. iiiul aDnvv 1.!ii-ni tn 1 ju > Inni n • i 

iiirnniKilinii, at InnMl, on Ih' i la,- nl <iM<i 
thi-\ Hi'iil'l ii'inlin f<>r (111 jiaili'iilai jiiot' 

li-Mi .It liaii'l 

'riil': Mi'xi Sa) l/l’V Vfl'l.l A I'l ;■ I 'n i’H 
Imiltli. li.i'- IHiUJi'd ,l III vs .iiiulii i1' 

till- Ittiiti-ll (Jus Mask Ini ... 

incii'lal mills in thn rhi'iima! dsn, jiaiid 
pf'I'Or, idc iiidnslili'H It di'-'ilhi - tin ' 
riiUlS t) p'-- nl' lliaski; I'oi saitull- f I .1 ^ 

Tlmro liJiH also hiM ii jadillf lind Its t)i- ■- .inii 
cniiijianv u riniiliii di'siiiimin jm i t a id 11 I' 
tho Itlirirll Ainninidii (l.aK Ma-'k 

'I’HK DkJmVaI. StKAM Ti uniNK ''n , 'll ' n 
(i'll, N. J , Iiti- I'Mli-d )i rnldt'i nil I >■ l-av,il 
nijul|miorit fni tin M.itijucM. r. llll•lll ''n 
and aiintlii I 'ai • i|iiij)iiii-iil in iln ('tuvsn 
WlllHimlii I’apii Mil! It Itas'ai'-.n imi' 
llslmd t\si‘ lnill*tln“ "I'lnids and I'mdnii 
Ih tin- mil- 111' mil- bonlslil. uhlih Itilidh n' 
Hi'ilbr- 111 - ' inj.'li and mult i-slaL'.'' sti.m. 

tmbilni, i.ntid'un’al jniinjin, IdnwMS ami 
< ninpt 1 ‘SMii - and Hpm-d-t (‘dui'inr Ki'ni*-' m 
VVhlfli Dial i niii'flll illm St>n( l.lll/i'ii Sim< II 
^'stafdl.-lini'nt in I'dil ’Pbn ntlni bnukl. i 
Is nil small .■•iiieli--'ita.K'i' I'lmti’il Uj4a 1 jniii'l' 
fni inntnt ni brll drive 'Tln'T iMim|is .in 
niadf' in IJ -iiiil 'J in hI/.i-s, and .m dn 
slK'Hod fnr (a|ia'ifl<s lanjjiim hntn sm 1 
par tnimitn imalnsi 10 ft head \i|> In 1 :;t' 
Kill !>'1 ndiinli ai;ainst I'di I’l In-ail 'rh-' 
♦•nntain I'lW and slinjdi' jiait-. i\lii>)i a'' 
iTiainil’ai t 111 isl tu hndt in msiiu- m- 

tt*rrfiiin;.;i'abii'tv Tlie liookii'l Kivi', mm, 
pletf taldi's and Instiindinns fni s. lei tin; 

f nimpM I'm dilfi'ii'nt i(mdlllnns, mi'l i-sidain- 

low tn <!^•l''l uilni' l!n' iimji.-i sji.-'d- ind 
how to SI Im t jiliiliiK, salv.'M, lltiinps and 
drivloft i)Ulln\ ni motor In '-eiuii an itll 
eii'ld. htlU sal i',f!u tni'y Imslullatinn 

TKTO iN'I’PllNATlnN'M. ('n M 111' STION I'jNni 
NKKliiM; CoHi', New Yoik. in a rnn'b'imi d 
li.iniplili'l d'siidms all Us pmducts 

SMWRIl StIKItMAN IOhHRI .I'.'N. iNi’ 1S 
Itiolsinn St , Itoston, 17, Mass, has issued 
a Imnkli't fiilltlnil '.\u Intinductlnii Ml 
lliink'-i Mill I dd Man i'iimiiisti \ " 'I'lin m 
fi le|i! ndm t lull nl’ all aliiili- bv danim II 
('ollins I'Ubh-dird in a i m i-nt 1 ,• 111 ■ if 

I''iir1ii.s' MdHii.iiit 

il S l: W I‘i nil ItA M' <'nim , i'lllbld. Ijilll.l 
I’a , h,is Issui d a hnnkli'l rntitl'd "I'-ml 
Wali'i ill all is in 'rimli Ki-lalinn In So mi 
1‘hitil I'Jlhi intirv ” It mrornn. us tliai ‘'’riin 
li'Vt tnaUm is imt |iimi'iiih dcs. i ltd IV n 
ajipai'iliis, tnil latln-i a Jil I's-'ii t.i I Inn nf (h. 
llinniv and J'laitiii- nf bnilri fi > d vvat't 
hnulliiK Mli't slinv,lnK tlial till' most .111 
rlnnl slmitn .mb' Is tlie one in whidh tb<- 
fi-ml vvatm n inali-d fiotn lint v,.-II ti in 
pniatilli' In boili'i t ■•mjmi a l\n'• b\ tin us. 
nf steam n iiltili awn durInK expansinn, va- 
fions ptaellial fiitnis nf a|>p'irilim and tlmii 
nsen ate taki ii up. Ineludlnj; \’ai mini de 
aerjltinp le atiis ii,ii'K pn -sin.- Iieab i , 
heatcru In lonjiinillnn with maki- uii \\ dm 
evaporators, ft-ed wilei lieallnn b\ ^lam-- 
din'erent methods nf control t’m nldainini.; 
ciiiillntlons lieai balatire b utds m leiinm' 
tioii with exhaust steam healiin: s\.!|.-in , 
healers in emi.hiiniinn with Iml natei heit- 
Inir und servile svstenw. un hnlim; b- aletv 
o|)erateil at teinperaim es befow “11! di'e !•'. 

eninhliied heaters and s<ifteners and eoni- 
bined lieiilet'' ainl feed vxalei n.-diis 'Pin 
fet'd wj\tt-r tmnperalure best fm jdatit -Ib- 
I'letiev t!H not a shaiph drlhied qiliintltv, as 
It Is found Unit the temperatuii can vai\ 
throiinh (tint.' a \\id>' rumte without smi 
ousl\- affretun: oveiall eeonnmv With ihe 
vaeunni de.'iia nllip; Ivjie of heitei. (his ti.- 
I'otnes I’lith'eh |ii act imable -that ts, llie teni 
jieraluie of tiie feed water ns(>s and falls 
Ueenidllin t<' tin ielall\e .vii|iji||es nf min 
densab' and auxlharv exhaust steam m 
bled steam, without leijulmiif .lose entitml 
by the atleiidani 'Pbe iiainidilet stiould In 
of lively and timely Inteiest In ileMlKtUMs, 
inanajfei.s and njieiat('r,s nf steam jihuits’’ 

Tmc IaiI’is \t.iiR Co Milvxaukee. W'ls , 
has Issu.'d nuUi tin I'tfi. desmiblim and civ- 
Inc ftdl Information with recard to the I, 
T>pe H l>, heaw dutv niotoi 

Tuk Alika M'Kti Miliu kn Co, Italtinioie 
Md,. ('alls attention to a mlnialnre entnlor 
^'overinjr tlH“ Mllbvirti line of weldliic and 
<’Utllnc eijuipmetd. ranclnc from the srnall- 
t'st toreh to a laice eoiTiiireRHlng plant Copy 
will he siippUi'd upon requent 

I^JOMBaTic Laijnurt Kquipment Conr., 
New York Cll>. iinnomieff* a new cntaloK 


illiistiatintt and deaeiildnB supcrdryinK 
l•^pllpm‘•Ilth for I'XlraelH Incwood, fustlia 
cambim. eti , veKetiibles. fruit and foods 
(lb'll V di at liic i. aniline d\ts and picn“'nt..s, 
li.iliim inaeh'' fninis and i)iodlJ(ts, oxblood 
itid paikiriK house mateiials, ilruc ‘.‘XtraetR, 
c.ilidv chli , sllk.'i, eiiannds, white lead, otP. 

llKn.MvN \ ili't.z. New Voik ‘'itv, is dis¬ 
till. nlinj- I rit.ibip, mditted ''riit llo|/ 'Phe- 
l.e'(n|n,’' wlinll desiiilnS all apli.iiaUts for 
I!,, i.liabb and (niivennnt nn a.sui ement of 
Ih. 1 li'H.i'tei Idn “ancle nf eotllticf 
' thel'i") betwe.n hnuidsaiii] s.ilids an<l fs 
IMIIK Iilailv USI fill fni the d.'teimination 
Mt tin “liihrieatinc "llli iein \ ' nf nils and 
■ M is..-, h.i.-'i'd uimn Ihcir adlesiv fuiees 

'I'm Cii.iiiN I'm, Krinwilli, 'Pi nn , in a 
; I, I.ijn biMikli't lllustiites and .1. s. libi'S 
Ifiliiiii (miijiei a 1 n I' ncolatni" Im aidn- 
iiiiiii ilh ind aeeiiiafi'h MRiikitinc Imn- 
pm .ii 111 ( nf liuuids 


New Couipauies 

'Pm, MnN’Hnl-; I’Al’Ri: t'n . ,Mnnin. , Midi. 
Im hi ell III! nrjinl lit'-d VA’ltli .i lajiital nf 
,'i nail, i(, niaiiufmtuie jiajim sj.i i l,i It les 
'Pti. nil III jmi at ni s a I (■ 10 \ .M it dull,'i'nledo, 
m ,nd [''lank I. A .Mltdidt 1 I Smitli 
W I hiiij.;lnn St Monim 


.-'I vMiiirrin;' i ’ 11 k.m le.vi 1 , viu.k \ rniUKs 
l\e Itmnklvn, N Y . fiire of C A heul.seb- 
liiati II ('nlirl St, Illnnklyil, feprefionta- 
ii\<, h.is bi'eii iiii'iiriini ,a(.'il With ,i eajnlai 
'id", ihmi, i,, manufai't III <• • henneal piod- 
I a I ’I’ll.' I III ni |ioi at nr-- ate <' C 11 ncei , M 
Imip!.-i and \1 L ,\'a I lia iisi.ii 

Tun I d'Ki-a; \ I. I’itniH'("i>. i'<. Ilmi South 
>lm I 11 ,s;| , 1 ;,i II Iinni e, Md , has be* h llieni - 
pm il.'.l w itli a e.ipilal nl ^,[iHi (linh (u nianu 
IniiiM kilimatniv clnssw.n. and other 
I dnaatniv prnduels ’Phe iiu'oi jini a 1 ni s ale 
Knlaiel U and Edwaril \V llaimnii, and 

• ' I; iall.sntl. .It 

'I'm- dRNTIItV A AIIN’IHII IfKMoVKK Co, 
'N.'Pi Indiana Av<‘, Cliieacn. Ml. h.i.s been 
in. .It jmi at.'ll wdth K capital of $:!.'i.(l()n, to 
nmiiiir'nlUM 'lieinlial rilKl .!(l1lialed special- 
It'■ ’Pill inioriuirator.s an Inhn Slone, 
I' I' I’aek anil P’rank 'I’nniHiik 
■Piii i:n; S'roNK Cap Muii-k Co., 

Ixe, Cic Slone <Jap. Va , Ims been Incor- 
I'oiatml with a caiiltal of $100,000, to inauu^ 
fadnie hfick. tiie and otli-'i iuniiid (lay 
t inilnei.s 'Pile IrieorpoiJitois me W W. and 
1 C Tayloi, Uic Slone (Jap, who will art 
.1 pnaideiil anil .sisreturv. resj.cdlvely. 

’I'liK b'lMi': Zonk la'iniU’A’riMi (!u , Colh'pe 
''"'Id I. I , e;ile nf (JueiiiseV H: Cllernflcy, 
I'tiiaM.i, I, 1, Ii-I)iesen1a!i\es lias been jn- 

• '1 pm .It. d with a capital nf !(.lbi,000, to 
nmnillailuie nil products 'Pile ilieorportl- 
'’'i"- 'P H l>orenins, <; .s .Miller and 
‘ I \ Cum 11 -,.-v 


I'lH' IUmii < •iiR.\iii-\i. Co . I'hil.ulelphia. 
'‘m h.m he, n un oi poi a I ed with a enpila! 
I'f $ 11 ( 1 , 00(1 to 111 ,imifai lull- dietnieals and 
dt.'tiumil b.vproduds C || C.'iliold. (ICS 
Xnitli loth St, I'li'i-ldeljihl.i p; tnasiliet 
• iiid 1 .'jii esentat Iv« 

Tiik SmriiwiOHr 'Panmm. Co, Sjirinc- 

(b'ld, Mi>. lias been ineoi j). n ,i t ed with a 
i.ipil.il nf $100,0111). In tiianiifaetlire leather 
pmdiids The incut porat m ,s aie W H 
\\ nifo, K M Mitchell and \V I'] Ocston nil 
nl .'-^t.rincndd 

'I’hk Ui-aej'HPii V'oi-.M.itv Co Ihiirison. 
N -1 . has l)ei n incorjiorated vi'itli a eapital 
t'f SlaOii.liOO. tn tnunul’ael ill e ctav linn ca.st- 
int' 'Phe enmpany villl t.ike over the foun- 
dtv heieiofore npeiiited midc‘r the name of 
K< lUhm l{rnttiers. 7tli and Tb rcen Sts The 
lilt nijHiratni.s , 11 , Frank, l-'icderieK and 
I- latirls Keulher 


■Piii-' KoR,soFr (■’iiBMtrAi. Cn , 2)1 West 
(juinev St (diicaco. III. ha.s been inror- 
jmi lied with a capital of $10,000, to manu- 
(.idiiic' chemicals and chemical bvproduetH 
die Inenrporatnts are Morns llormrof S 
Kiithstein and (Jeorce .) Tdlm- 


I .1 , ''c r. \ o., luitv, j-Ji.. car 

n the' Dclawiire Hcci.stratlon Trtist Co 
PC Market St.. W'llmlncton. Del., repn 
‘-•nliillvc Im.H been incorporated wltli 
'ajiiial of $(>' 10 . 01 ) 0 . under Del.nw’ar*" lawi 
b, manufaeture ( 11 ,. and other eerami 
pin.iuet.s 1 he iiK orporstors are M AA 
I'.b 't.sc-r, C J Crovr and J. C, Strnyer, Yorl 
'Pill' Ma-jor Oil & UmNiS'o Co. Ind 
(t'apo is, Ind has been Incorporated with 
'apital of $100 000, to manufacture reflnr 
petmh.mM products The incorporntor.s iir 
I red ( line, E E. IVrry and John Elliot 
.Ml of Indianapolis 




..... . MKSTKii uniCK coRj*. Chester _ 

"’Ith a capital 

$.'0 000 , to manufacture brick tile ar 
other burned clay produrts. Edward ( 
Iturton. U6 Eaat iSth St.. Cheater, is tr«a 
uri'r and reptvgcntatlve. 


Comiug Meetiugs 
aud Eveuts 

Ambhioan Association of Ckheal Chbm- 
Ls-rs will htdd Its ninth annuiM coiiv(‘ntIon 
at Hotel SluMiuun, Cldcago, June 4 to 9. 

AMFUICAN ASSOCIATION OF ENaiNBBRS Will 
hold Its annual convention In Norfolk, Va.. 
May 7 to 9. 

ambhican Chbkical SOCiBTT wlH hold It* 
spring meeting April t to 7. 1921, at New 
Haven, Conn. 

.AMRRtCAN ElJICTROrnBlIlCAL SoClBTT WlU 
hold Its spring meeting May S. 4 and 6. 
1923, at the Commodore Hotel, New York. 

AMKRK’AN Founphtmen’s Asbooiatio.s 
vx'ill hold a meeting In Cleveland. ().. April 
to Mny 4 

Ambicu'ak (Jam .\sbociation will hold Its 
annual convention the week of Oct. 15 ut 
.Mliinilc I’li.v An »*laiMw:i(f ••xhibitlon of 
Bii.'-i-nifikinj.'. and gaH-utillznllon cquiptnent 
IS jilanni'd 

Amickh’a.s Inktitutii; ot’ ('iikmk’ai. Enoi- 
NKBit.s wall hold it.s summer iiicotlng June 
at VVihiutiKlon, !>,'!. 

AMKKICAN l.KATJtFK CnKMlHTS ASSOCIA¬ 
TION will liold Its twcuUictli annual con- 
vt-ntlon lit the Crecnbrifi-, While Sulphur 
SpiniR.^, M' Va.. June 7. 8 and D. 

Amfiucan (.)il Chemists’ Socihtt will 
liold Its anmuM meeting :it the Eastman 
Hotel, Hot Springs, Ark,, April 30 and 
May 1 

Amkiuc'an Society ok Mkciianicai, Ek- 
cuNi-’Kiis will hold it.--: ‘ipi'ing meeting May 
“V! to JH in Montrc-iil, (‘’.'muda 

.YMt-UtlCAN SoriRTT Foil 'PkHTINU Ma 
TBK iAl.s will hold its twviuy-.slxth annual 
mceling at the ChHlfoiUc-Htiddon Hal! 
Hotel. Atlantic (!tty, bc-ginnlng Monday. 
June- 25. 11123, and (mdlng either Friday or 
Saturday of that wc-ck 

CaNAIUAN iN.STrTHTE OK CflEMI.STHY wlH 
licdcj It.-.: luiiiiril nit'c'thig in 'ikuonto. Muv 29 
to .'ll 

I'J.NutNKEitiNtr Section of the Naliorml 
Siifct.v Council will hold ;i nikl-ycar sufedv 
muifc-retK-c Ajirll 17 in the aiidUorlum of 
the M'c'^tc'in Sm ic-ty of l-Jnglnecfs 

iHoN ANi> Steel Institute (London) will 
hold Its annu.al mc-eting May 10 tind 11 at 
(he Hou.se of the luHtltulion of Civil Engl- 
nocru, London, S W. 1 

National Ahsociation of Manufactuh- 
EKs OF THE Cnited Stateh of America will 
nu'C'L in minuiil confcronce May 14 to lU, 
inclusive, jit the Waldorf-Astoria, New 
York City. 

National Exposition of Chemical In- 
nt sTuiES (Ninth) will be held in New York 
Sept 17-22 

National Foueion Trade Council han 
ptLstponed Hh annual conforitice from April 
25. 26 and 27. to May 2, 3 and 4. It will be 
held in New Orb'una, La, 

N’ational Lime Abbociation will hold Its 
flftli .ctiiiu.'il tonvmtion at the Hotel Com 
model.-. N.-u Y,„-k C'ty ,lune 13 to 15. 

Nation\ i, Sv .Mcosir.vi on ('oLLoid Chem- 
IMTHV will i.e tu'ld at tiic- I !nl\c-r-^Kv of Wi.-s* 
corisln. .Inn*' 12 to if, 

Soc’IETV of ('liEMK’AL iNllt'.STHY Canu- 
diaii Section, will meet In Toronto, Mav 
2!) to 31 

Nrw Jbrbbt Chemical Socibtt holda • 
meeting at Stetters Reataurant, 842 Broa«i 
9t., Newark, N, J., the second Monday of 
every month. 

Sociicrr FOR Steel 'rHEATiNO — Eastern 
scaiional meeting will be held June 14 and 
1-', in nethl.'hcMn. I'a. 

Society of Indfstriai. Hnuineers, with 
heuduujiitt'rs in Chicago, will hold Its .--cprlng 
<onv*-ntion in (''iriclnnati, ApiJ] 18, H) and 
2(1, 192.3 The major subject will be “Man- 
aRcmcnt Problcrn.s of (he Smaller Phints" 

A I'Al-RH iNUEBTRIEB E.KFOSITION will bP 

held in Hrand Central PHlacc. New York 
City, during the week of April <), 1923. by 
tlic lnterna1lon;U Exposition Co 

The following meetings me scheduled to be 
held in Kumford Hull, ('hc-mi.-t.-n' (dub Bast 
41st St , New York City: April 20--Soeietv of 
(hemltal Industry (in charge), American 
Electrochemical Society. Soclctc de Chimle 
Industrlcdh*. American Chemical Society, 
Joint meeting May 4—American Chomlcnl 
Society, regular meeting. May 11 - SoclAte 
de ( hlmle IndustrleUe (in charge), Ameri¬ 
can Chemical Society. American Electro¬ 
chemical Society. Society of Chemical In- 
duRlry. Joint meeting. May 18—Society of 
Chemical Industry, regular meeting. June 
8 —■ American Chemical Society, regular 
meeting. 
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Erotioiiiic 

liOM Home quarters comes the comment that the 
preliminary report of the Committee on Business 
Cycles and Unemployment just olf the press is merely 
an attempt to lock the stable door after the mare is 
pone, These critics are ill advised, we believe, even 
thouph in many industries unemployment has lonp since 
piven way to labor shortape. The fact remains, as 
Secretary Hoover points out in introducinp the com¬ 
mittee's report, that “the slumps are in the main due to 
wastes, extravagance, speculation, inflation, overexpan- 
sion and inefficiency in production developed during the 
iKioms," The strategic point of attack, therefore, is 
diiring a period such as the present when rising markets 
and rapidly expanding operations threaten to precipitate 
us into another trough of depression and hard times. 

This report is from a committee of prominent busi- 
ne.ss men and economists, appointed in September, 1021, 
during the President’s Conference on Unemployment. 
For over a year it has been engaged in a most exhaus¬ 
tive investigation into the underlying causes of periodic 
business depression. Its conclusions, therefore, are of 
more than passing importance, even though the com¬ 
mittee proposes no startling new remedies or economic 
[lanaceas. 

The suggested measures fall into two classe.s—tho.se 
designed for the control of excessive expansion during 
the boom periods and those that will reduce the extent 
of the subsequent decline. In the former category are 
the recommendations for measures which will impress 
the business executive, with a better understanding (d 
the business cycle. This implies a knowledge of the 
fundamental data of business--the intimate and com¬ 
plete statistics of production, stocks, consumption and 
employment. Stress was also laid upon checking credit 
expansion by the banks and the possible control of infla¬ 
tion by the judicious exercise of power already held 
by the Federal Reserve system. But of basic import¬ 
ance, it would seem, is the recommendation that the 
individual should conduct his own business so as to 
avoid dangerous overextension of inventories and fixed 
capital—the two primrose paths to business failures and 
unemployment. Stabilized operation on the part of all 
industries is, of course, the keynote of the whole 
program. 

The committee finds several methods for breaking the 
fall during the decline in the business cycle. It points 
out that construction can act as a sort of balance wheel 
on the ups and downs of business. A large program 
of governmental and public utility construction in times 
of depression is a well-known remedy of recognized 
effectiveness, and we are now reaching a period when 
the opposite policy of retardation is perhaps in order. 


Other suggestions applying more directly to unemploy¬ 
ment during depression refer to the use of unemploy¬ 
ment reserve funds, and the expansion of federal, state 
and farm employment bureaus. 

Apart from its conclusions and recommendations the 
report is significant in that it forms a part of a vast 
program of national issues that we like to place in the 
category of economic statesmanshiii. The guiding influ¬ 
ence in this movement is Secretary lIoovEH, to whom the 
public is indebted for his efforts to replace politics with 
business judgment and constructive economics. 


Scrajt the 

Ol)solplt“ 

HKN the comedy financier buys into a manufac¬ 
turing concern, votes himself onto the board and 
into authority, he requires, first of all, something to 
boast about. Most of us grow vain with success, and 
we should not liegrudge vanity in others; it is there¬ 
fore natural and to be (‘xpected that such a new 
authority “wallah” should feel his oats and step high. 
The chances are that he knows practically nothing of 
the business and he will be iiiiick to declare that he 
does not projiose to address himself to “details.” There 
is but one thing he can do besides drawing the salary 
that he provides for himself, and that is to cut out 
what he calls “dead wood.” Stockholders love to hear 
of the elimination of expenses, because expenses inhibit 
dividends. Something must be cut out to enable him to 
announce his slogan, and if the scientific adviser does 
not bew'are, the research laboratory will be the first 
thing to go. Indeed, it is up to the scientific adviser to 
find something that he can spare without the sequel of 
commercial tragedy; something that the new dictator 
can call dead wood, and cut out to heart’s content. 

But there is another side to this problem that old 
manufacturers who know their business, and experi¬ 
enced technologists as well, all too often neglect for 
fear of the venture. This is to .scrap important parts 
of a plant as they become antiquated. Apparatus 
ceases to be pcrferlly good as soon as it is improved 
upon. The mere fact that an apparatus functions as 
well as it did several years before does not suffice if 
something to produce a better yield or a better quality 
has been invented in the meantime. Soon other appa¬ 
ratus is likely to show the same defect, and when a 
whole plant is out of date it usually requires an issue 
of bonds to save it-provided always, first that the 
bonds may be sold, and second that the banking house 
that sells them does not want a perpetual grip on a 
large part of all possible profits in the future. 

In one important industry in the United States the 
average life of a layout is from 15 to 20 years. In 
Germany it has been the custom to renew the same type 
of plant about ‘once every 5 years.. Now, how on earth 
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can an old works of 20 years’ staiidii^' compete with 
an eatabliahment that has hfcn renewed three times 
during the'same span? It is out of the (|uestion. It 
takes both courage and understanding to scrap an 
^ apparatus that is unimpaired liy weni. W'hal to put on 
the scrap heap is one of the hardest dei inons to make 
in industry. Uesults are likely lo he fatal if ignorance 
enters into the discussion. It lakes a real m;in to 
choose. 

Apropos of this very iirobleiii lei u ipiote a sentence 
from a lati' address on education li\ Dr. STEARNS of 
Andover helore a group of newsjiapei and magazine 
editors and writers. We think it fils "It is the very 
abyss of error,” he exclaimed, "to hold Unit the ]iur- 
po.se of ediaation is to teach lioys to ol« Our business 
is to teach them to choosi !” 

“Tile Heallu‘11 (]liiiiee 
Is Peeiiliar" 

llEN I lived in China," said a conipanion at 
dinner lately, "1 htul very little difficulty in 
getting things done. That is, I had prai I ictilly no more 
difliculty ;ifti‘r 1 learned how to give instructions. This 
consisted in announcing what I wanted or tiie thing I 
desired done, and sa.ving no more aliout it Trouble 
came whenever 1 atternjited to tell a Chinaman lidir to 
do a thing. Tluit invarialily confused tiim, because in 
every iiossible wtiy the East dilfcrs from the West. 
The car|ienter draws his jilane toward him instead of 
I'ushing it awii.\'; he draws his saw up instead of forcing 
it down, and the .s:iw-teeth arc ad.iusted lo this practice; 
the new'-liorn infant jiuts the tint of his hands u|i to 
his eyes when he cries, and not his knuckles the wa.\- 
our babies do; indeed every method seems to tie as 
different from ours as it can be made to be. Tidl a 
Chinaman what you want, and he will get it, or do it 
for you in his own way, lint do not undertake to tell 
him how. He is competent and )iraclical, but also in 
his own way.” 

This brought to mind a little itd-page book, called 
''Inorganic Chemistry,” by Z. C. Daze, paper-covered, 
printed in English in China. Mr, Daze is now teaching 
chemistry in his native country, but a number of .rears 
ago he was a student under I’rof Kalpii H. McKee, 
now of Columliia University liut then stationed at the 
University of Maine, at Orono. It was Professor McKee 
who showed us the little oooks of his erstwhile pupil. 

The ‘‘Inorganic Chemistry” steiis right into the .sub¬ 
ject by means of a case system, very like the method 
of teaching law which is current at .some of our univer¬ 
sities. Standard text-books are recommended, but no 
reference is made to them. The first chapter deals 
with general principles and contains 100 questions. 
Anyone who can answer 100 questions correctly has the 
very groundwork in chemistry that we want him to 
have. They are for beginners, but they are funda¬ 
mental. The student has no chance to learn his lesson 
by rote. 

Let us cite a few of them to indicate this scope. 
“Compare,” says Question 23, “the energy contents, 
pressure, volume and rate of molecular action of gaseous 
ammonivwith liquid ammonia.” Question 26 wants 
to know if lialanced reactions are of any value to a 
'' chemical manufacturer. “What conditions favor him?” 

is asked, and “Define chemical manufacture in terms 
, of equilibrium,” is demanded. “What relative positions 
' do silver and gold occupy in the e.m.s., afid give 


rea.sons for your answer,” is Question 32. Under 9, 
“According to Hess’ law of constant heat summations 
does the law of ma.ss action hold good for matter and 
energy a.s well?” And so on. Chapter II is given over 
to calculations, and they are fair slices out of a chemist’s 
life. Chaider Ill is devoted to carbon. Then come 
exiierimeiits, and after that a list of remarkably good 
definitions. 

it is an excellent book, designed for young men who 
are resolved to ma.ster the suliject, and it is also an 
elfeclive discourager to those who would like to pass 
for chemists without paying for the privilege in thought 
and work. It i.s cheaply printi'd and hound; we doubt 
if it sells for over a quarter in China, but it has the 
stuff ill it. 

Professor McKek showed us three other booklets by 
.Mr. Daze, printed in Chinese. These we he.sitate to 
ex)iound for reasons that would attack the theory of 
editorial omnipotence to acknowledge. They are little 
wiirks on leclinology that sell for about 10 cents each. 
One is on Pigments and Lakes with references up to 
date of publication in 1922. Another is on Paints and 
Varnishes of the same year. One was the .second of 
twi) volumes called Talks on Oils, dated 1920, also con¬ 
taining references. The two former are illustrated 
with drawings. The drawings are curious, but they 
are all right. 

“The heathen Chinee is peculiar,” said P.RE;t Hahte. 
He is indeed peculiar. He is also intelligent and worth 
while. He has imagination and the gift to do things 
in his own way. We believe that when our Chine.se 
neighliors get themselves established in the science and 
the art of chemistry, their contributions will he immen.se. 


Puloiils, Puleiitiii^ 

.\n(l Publicity 

DISCUSSION of patents and patenting with an 
industrial chemical engineer rcwntly brought out 
several important aspect.s of the que.stion. In the first 
place, he emphasized that he secured patents covering 
proce.s.ses in operation in his plant for no other purpose 
than to prevent the unwelcome attention of pirate 
“inventors”—individuals or companies whose tactics 
indicated a di.sregard of professional ethics, who made 
it a practice to study the patent records and, when 
possible, to file claims for an idea that another person 
had evolved and put into practical operation but which 
was apparently not covered by existing patents. These 
crooks would then forbid the original inventor from 
operating his own process, or allow him to do so only 
after payment of royalty. Disorganization in industrial 
w'ork that follows such reprehensible practices is deplor¬ 
able; the pirate usually has no difficulty, if the court 
demands it, in detailing his own researches. Only a 
simple outline is necessary, and the secrecy usually sur¬ 
rounding research is used as a camouflage. Disproof of 
his statement is difficult. 

Science in industry is on a firm foundation, however, 
and our informant cited more than one instance in 
which, after being thus deprived of its moral right to 
benefit from its own initiative, a company had set to 
work and developed an alternative process. This was 
promptly patented, and technical progress was hot 
delayed. 

If the story can be made to point a moral, it is that 
emphasis should be paid to the necessity iot corpora¬ 
tions employing technical processes to see that future 
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developments are not hampered by fruitless patent 
litigation. The importance of adequate legal protection 
to permit continuous use of processes and equipment 
that have been developed within the organization 
cannot be overemphasized. The fascination of scientific 
achievement sometimes overshadows the need for com¬ 
mercial caution, but it is essential that the chemical 
industries, especially those in process of change and 
development, should take advantage of the best legal 
talent available tor their patent problems. 

(^laissroom 

Specialiets 

I T IS truly amazing how many Ihing.s a modern engi¬ 
neer—even a metallurgical engineer--must know, if 
you listen to everybody. He rnu.st fir.st of all have a 
w(dl-rounded education in order to be an ornament to 
society. He must know business and busine.ss law, 
because he should be fitted for executive positions. He 
must be well trained in economics, becaqse his opinion 
may be asked on the desirability of competing for 
foreign trade, and it certainly takes an economist and 
an expert mathematician even to compute the values of 
common articles in European currency. Oh, yes, accoun¬ 
tancy would help here. 

So it is. The engineer must be litterateur, financier, 
business man, accountant, lawyer, economi.st. And the 
funny part of it is that eminent educators who are 
advwating these things in one breath are in the next 
liewailing the pressure brought to bear on them by 
neighboring factories, making spinning tops or carpet 
tacks, to turn out students who have specialized on the 
problems of manufacture of .spinning tops or carpet 
tacks What we need, says the manufacturer, is a 
carpet tack engineer. Oh, no, says the educator, what 
you need is a human engineer, a management engineer. 

it is hard to tell which is the more absurd. Every one 
has met all kinds of men appropriating to themselves 
whatever virtue may accrue with the use of the word 
engineer, like “efficiency engineer,” or "sales engineer,^^ 
or “management engineer,” or “carpet tack engineer. 
The other day a big van passed by with tlm sig 
“Finnerty & Glattwitz, Moving Engineers. Moving, 

'"Thise thoughts lead up to the observation that the 
education of the metallurgist should be more on fun 
mentals and less on specialties. It 
become a specialist by studying m college—it ns even 
impossible to predict what specialty a student will need 

wfmi'ghtcite the history of a good 
as an electrical engineer, he was associated for i^eve a 
years with a traction company, but as an 
Investigated many problems in 

oneration When the war came he enlisted in the ■ 

amy was assigned to technical service, and spent 4 
veTrs’ Tn the air service on developmen al, test and 
instruction work. When he was in school, what craz. 
peiof ^uld have predicted the imporUnce of flying 

"’Thin"when the war was over, there api^ared to be 
little demand for aviation experts, so he go a jo wi 

a» d». wh«,»I” 


and when there were a few two-lung Cadillacs chugging 
about the streets, to have conceived by the wildest 
stretch of the imagination the day when Fords, trucks, 
and automobiles would be so numerous that they have 
to be licensed, and that by the million. 

Engineering, after all, is the application of the laws * 
of mathematics, chemistry and physics through 
machines and structures for the benefit of man. What 
more obvious, then, that a great effort should lie made 
toward instructing the student in these laws, and, what 
is eijually important, by well-directed experiments teach¬ 
ing him how these laws are applied through various 
machines and instrumentalities—in other words, in¬ 
structed not only in the laws themselves, but given 
enough practice so ho cun use these laws as tools? If 
there is any spare time, let him specialize in the lit¬ 
erature of the Italian Kenaissanee or the art of the early 
Sumerians. 


Olio Way 111 Finuiico 
Now Vonliiros 

O N A main thoroughfare of the Biggest City a 
relative of our old friend Mr. QlilCKTURN CAPITAL 
is doing his bit for progress and 
sign on the door in l.OOO point type shouts KAD1UM^_ 

10 the passing world. "Free exhibit of radium ores 
is the gist of another poster. Sure enough, there is 
a table and pieces of minerals thereon. After you 
have gazed your fill you notice a small electric train 
going into a tunnel and around a track to sffiiw you 
how the ore is brought to the surface. Next there are 
some pictures of the Koeky Mountains, apparently all 
owned bv this radium company, which, you begin to 
realize, must be quite an organization. There follows 
a more modern apisud: charts. What things do we get 
from our ore? Lead, silver, uraninite (sic, hic or 
hick?), radium! Each word printed in pink and 
lavender to emphasize perhaps the unique of 

the ore Pink lead and lavender radium! And yet 
another chart which says that according to government 
reports railroads, industrials and other stocks 
from 4 to 14 per cent, whereas mining stocks pay 162 
per cent! Think of it! That being the end of the 
exhibit, we turn to go out and are faced with an inipos- 
ing line of desks each bearing the nameplate of an 
alert, intelligent looking young man seated behind it. 
We could not help cursing ourselves for being suspicious 
of the whole thing. It was a well-conceived and inter¬ 
esting sales effort. 

Yet even if the project is honest and the men Mhind 
it capable and trustworthy, there is a point in the 
ethics of such selling that is bad. If we might boiww 
from P T. Barnum, it is a “sucker” appeal which is 
made It is not an effort to interest intelligent In¬ 
vestors nor to satisfy those who do invest of the sOTnd- 
ness of the venture. The casual passerby is lured Into 
the store out of curiosity. A cerUin percentage of 
these will by the law of probability have money to 
invest. Some of them can even be persuaded by Mr. 
QuicKTURN Capital’s cousins to part with their money 
by the use of meaningless technical phrases that Imd 
an air of substantiality and by means of glowing lec¬ 
tures of large profits. The cupidity of the investor 
does not excuse the method. There is no question 01 
legality, but of ethics. For this reason the practice 
win most probably continue—for it seems to be suc¬ 
cessful wherever the sky Is blue. 
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Readers’ Views and Comments 


An Open I'onint fitr Subscribers 

1 he editors inviii- (hscim^ioi] of jtrlu ii - ami editiinals in Chrin. A'- Mrf. or on other topics of j>ertinL'nt interest 




‘‘Till* IVIodifii'iitioii'’ <»l' 

Aliiiiiiniiiii-Silicoii Alloys 

T(i thi h'dilor oj ,1- Mi liiUiii iiirul h’liiniin niiii 

Sir: In an iirtidc, "‘Mndilii alnni' of Aluniiniini- 

Silicnn Alliiy.‘<." l>y .Jiinics .1, CinTan, pnldishcil in 
Chcm. tl; Met., Au(f. 22, 11122, it l^ staled that alloys 
containing I'l'oin r> lo 10 jier cent of silieon “may possess 
cithei' mil' of two entii-ely dissimilar stnu'lures." 

This opinion is eoneui'red in by the above writer and, 
jiS staled, by the writers of three other articles. It is 
Staled that the diirerence in the two dissimilar strne- 
lures is due lo the presence of sodium in one of them. 
The photomicrographs and exiierimental evidence Kiveii 
appear to bear out the above contention. However, no 
data were tfiveii as lo the difference in physical |)rop- 
erties produced by the addition ol sodiiini, a deficieiici 
supplied later b\ Dr. Kdwards iCIiim. A'- Mi l., Sept. 27, 
1922, p. GM). 

While examining an aluininiinesilicon castint; the 
writer obtained the accompanying pholoniicrofrraiih. 
The composition of the castinp' was as follows; alumi' 
Hum 87,1)9 per cent, copjier (1.18 per cent, silicon 1(1,(18 
per cent, iron 1,79 per cent, maiiKaiU'se (1.2(1 per cent. 
My alloy had a structure like the one described by 
Jeffries (April 19, 1922 l, containini; II) per cent silicon 
and 1 per cent iron, made by direct electrolytic reduc¬ 
tion. There is seen the needle-like slructiire supposed 
to be obtained in the absence of sodium as well as the 
structure obtained by the introduction of sodiuni. 

It is possible that the structure shown is a transition 
Htajfe between the two “dissimilar structures." How¬ 
ever, it is probable that the iiri'seiiee of .sodium is not 
,sutlicieilt lo account for the dilTerences in stniclure. 
Small amounts of iron (Hve a needle-like structure 
(Hoyt, "MetalloKraphy," Vol. 11. ji. 77), which niitrht 



A) ai AI.IAIV. HAVl.NO INllirATlONH OK IlOTII "NOUMAI." 
AND MODIKIHD STltDCTirilK. KTrHED WITH 
,VaOH .SOI.CTION. X ISO 


possibly account for the needles shown. However, with 
a structure, supposed to be due to the jiresence of 
sodium, such needles should not appear, according to 
Curran’s article, since the sample insed in hi.s experi¬ 
ment contained (1.70 per cent of iron. 

The specimen used was repolished and re-etched 
with Natlll solution. Each time the resultiiijr structure 
was as shown. G. W. Walker. 

* 'll' tiii"-i 1 liipii Mi'tdt I'm I 'ol p. 

1 D Iioil, Mk Ii 

Maiiiinolli Acid Drain Pipe 

III Yale’s Slerliiifj Labnralnry 

Til Ihr h'llltor (if Chemical A- Metiillin'gical Kii(iinecriii(i 

Sik: .I have read with considerable interest the very 

excellent article that appeared in your issue of Feb. 28 
on the Sterling Laboratory of Yale University, and 
while it may seem meticulous to point out any detail 
so far removed from the casual inspection of this preat 
laboratory as the main acid drain, my attention was 
attracted by the statement in the article that “a drain- 
ape system has been installed entirely of chemical 
stoneware." 



IM'IIIIIOV ll IV. urN.Nl.NCl TK.in KOI! STKUl.lNIJ 
I.AIli IH.NTOUV. VALK C.VIVKH.SITY 


The fact that the Duriron Co. furni.shed the main 
drain pipe and fitlinps for the Sterling Laboi'alory is 
particularly recalled by me, inasmuch as the.se lines 
were of lO- and 14-in. size, the largest drain pipe that 
had been produced in Duriron at that time. 

This one detail of the construction problems sci’ves to 
emphasize the immensity of this building, inasmuch as 
the main drain pipe from an educational laboratory 
rarely exceeds G in. 

The accomiianying photograph of one of the Duriron 
14-iii. fittings will aid in visualizing the scale on which 
the Sterling Laboratory is built. 

The Duriron Co., Inc. 

Da.vton, Olilo. r. D. SCHKNCK, Prestdent, 

































April 9, 1923 


CHEMICAL AND METALLURGICAL'ENGINEEKING 


625 



Outline of Present Status of Investigations Iteing Conducted 'in Fellow¬ 
ships Covering Hread, Carbon Dioxide, Coke, Corrosion, Fiber Containers, 
Gelatine, Insecticides, Insulation, Laundering, Magnesia Products, Munda- 
cizing. Nickel and Monel, Refractories, Vitrified Tile, and Wood Chemicals 

IlY Alan Wlkofk 


T KN yeiirs ago the Industrial Fellowship system, 
formulated hy Dr. Robert Kennedy Duncan in 
190(>, placed in experimental operation at the 
rniversity of Kansas in January, 1907, and inaugu- 
i.'Lted at the University of Pittsburgh on March 1, 1911, 
was established on a psimanent basis as the Mellon 
Ins'itnte of Industrial Research. During this first 
decade, the steady growth of the system has been 
aiiendcd with results of such economic importance to 
a variety of industries th.at the fame of the Institute 
■ iiid its work has spread throughout the technical world. 

In this connection it is interesting to note that out 
(d :!5() Fellowships, 300 have been entirely successful. 
iM the remainder, 26 were of doubtful success, 11 
unsuccessful and 13 were not completed. While in 
many cases the Fellowships are maintained by a com¬ 
pany for its exclusive information, the volume of data 
which has been made available through publication is 
really surprising. Indeed, a mere enumeration of the 
books, bulletins, journal contributions and patents by 
members of the Institute during the period 1911-1922 
forms a pamphlet of 37 pages.' 

At the present time, 80 Industrial Fellows are con¬ 
ducting research on .50 Fellowships, covering the follow¬ 
ing subjects; 

Asbestos, bread, byproduct recovery, carbon dioxide, 
ehrysotile, cleaning, coke, corrosion, dental alloy, 
emulsion, flavoring, enameling, esters, fertilizer, fiber, 
food container, gelatine, glue, heavy chemicals, inks, 
insecticides, insulation, laundry, magne.sia products, 
medicinals, metallic oxides, metal ware, natural gas, 
nickel, oil, organic synthesis, perfumes, pharmaceu¬ 
ticals, protected metahs, refractorie.s, roofing, salt, sili¬ 
cate. slag, smoke, steel, stove, synthetic acids, synthetic 
resins, textile finishing, varieties, varnish, vitrified tile 
and wood chemicals. 

The complete list of Fellowships and personnel is 
given in Table I. 

While it is obviously impossible to attempt to present 
a complete picture of current activities at the In.stitute, 

'f'opiM of lh*8 llBl, whirh Is Blblloieraphlo Series. Bulletin 1. 
niHV be obtalneij from the Director, Mellon Institute of Iniiustrlal 
Hesoarch. Plttitburgh. Pa. 


the writer feels that a resume of some of the research 
in progress may .serve to give a clearer conception of 
the w'orkings of this great organization. At the .same 
time he doubts whether it is possible to convey by 
means of the written word even a small measure of the 
spirit of enthusiasm and co-operation which is at once 
evident to the visitor at the Institute and which per¬ 
meates its every undertaking. 

Through the courtesy and co-o|)eration of the exec¬ 
utive staff and the Fellows themselves, general informa¬ 
tion regai'ding recent research on sixteen topics is 
presented in the following pages. In some cases the 
earlier status of the work has been outlined in a 
previous article by Savage.' 

It will be noted that a number of Fellowships are 
maintained by associations of manufacturers. This is 
a phase which is becoming increasingly important, as 
the Institute thereby renders service to a whole group 
instead of to an individual, and it is possible to con¬ 
duct the investigations on a more elaborate scale, 
because the expense is distriliuted. Most of the results 
in as.sociation research are of such a nature that they 
may be publi.shed without reservation. In the exten¬ 
sion of uses for materials, a type of pioneering which 
is being carried out on a number of Fellowships, the 
concerted action which is possible through associations 
is very helpful. 

Contact with the Institute and the Fellow is main¬ 
tained as a rule by a research advisory committee 
appointed by the association and consi.sting .of three or 
four officers of company members who are recognized 
speciali.sts in the field under study. Through their 
co-operation, the work is planned and the Fellow sup¬ 
plied with necessary materials and all technological 
information. As in the case of all Fellowships, progress 
reports are made weekly to the administration. These 
are summarized into monthly reports for the informa¬ 
tion of the donors, followed by annual reports if the 
Fellowship is extended for more than one year. At 
the termination of the research a monograph is 
prepared. 

^Wallaet* Savase, “IiiduRtrial H^aearch at the McUon Institute," 
rftfim. i Met., vol.,22. p. 249, Feb. 11, 1920. 
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Table I_ Lint uf the Industrial Kellowshipa in Operaliun at Mellon Inatitute on March 1,1923 
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At pFesent, the followintr Industrial Fellowships are 
maintained by associations of manufacturers: 


Ce m pa n y-M embers 

Name in Association 


Carbon dioxide. 

7 

P'dible jjelatine .... 

, 7 

Fiber . 

26 

Insecticides. 

,6 

Loundrv . 

208fi 

Magnesia products. 

2 

Metal ware. 

16 

Mundacr/.ing. 

10 

Refractories. 

90 

Stove . 

15 

Vitrified tile. 

44 

Wood cbemiculs. 

68 

ViTAMimvs Bread 


Henry A. Kohman, Roy Irvin and E. S. Stateler, 


the Bread Fellowship, have been aiding the Ward Bak¬ 
ing Co. laboratories in developing a bread, now on the 
market, which is a complete food. 

By feeding tests on laboratory animals using the 


best wiiite breads obtainable by the usual methods of 
manufacture, it was ascertained that, as exclusive- 
articles of diet, these breads could not provide either 
growth or increase in body weight and that the animals, 
tinder ob-servation could not exist on bread alone. Whole 
wheat bread was also found deficient. With the addition 
of vitamines and mineral salts from wheat germ and 
bran, the animals under test showed improved condition 
and better development, although they still did not 
reveal normal growth. It then developed that the pro¬ 
teins in the bread were not properly balanced and 
that milk proteins were needed. Making the bread 
with milk instead of water and adding extra milk solids 
solved this particular problem. Addition of the new 
wheat germ extract was also necessary in order to bal¬ 
ance the mineral salts. Indeed, the addition of many 
substances was tried and by eliminating all non- 
essentials and retaining the necessary and vital sub¬ 
stances, the growth of the experimental animals waai 
improved step by step. 
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Finally there resulted a bread on which the animals 
under observation grew to maturity and remained in 
a healthy condition. More important still, these animals 
were able to reproduce and rear their young, which had 
not been possible with previous breads. As many as 
SIX generations of animals have been raised on this new 
bread us the sole source of food, only city water being 
siii)plied in addition to the bread in all the concluding 
animal tests. 

In making this new bread, which is already on the 
market in a number of citie.s, the vitamiiies and mineral 
salts recovered from the byproducts from milling wheat 
.are restored to the white Hour, and, with the additional 
vitamines and proteins provided by the use of rich 
whole milk, without any water whatever, a loaf of bread 
IS produced which is a balanced food, complete in itself. 

This work presents an almost ideal answer to the oft- 
repeated question. “Does research pay?” since one of 
the factors essential to successful research—-benefit to 
the public as a whole—is more clearly evident than in 
the average instance. 

Uses eor Carhon Dioxide 

For the purpose of classifying, investigating and 
extending the uses of carbon dioxide, particularly 
liquid carbon dioxide, the Liquid Uarbon Dioxide Divi¬ 
sion of the Compres.sed Gas Manufacturers’ Association 
has establi.shed an individual Fellowship, G. L. .lones 
being the pre.sent incumbent. Data of unusual interest 
have been accumulated, some of which will be treated 
III more detail in an article on the uses of liquid carbon 
dioxide to be published in a subsequent issue. Mr. 

,lones is now according research attention to the use 
of liquid carbon dioxide in extingui.shing mine and 
electrical fires. 

Coke Fellowship 

Although only five names appear under the multiple 
Industrial Fellowship on coke, the Hoppers Co., which 
maintains the Fellowship, has a chemical research force 


plants with complete byproduct recovery, and tar¬ 
distilling and liquid purification plants. This testing 
work also includes the examination of coals for yield 
and nature of coke and byproducts, to be used as basis 
of plant guarantees; the"examination of tars, etc. 

In regard to the re.search problems, the most notice¬ 
able recent accomplishment has been the commercial 
development of the liquid purification process for re¬ 
moval of hydrogen sulphide and also hydrogen cyanide 
from the gas. Over twenty liquid purification jdants 
are in operation or under construction, and the process 
is also being exploited in foreign cmintries. A plant 
is being started at the pre.sent time in Kngland. 

Purification of ammonia-still waste is rapidly becom¬ 
ing necessary for many plants and methods for carrying 
out this purification have been developed through 
re.search. 

Another important line of investigation has been the 
study of coke from the standpoint ot physical charac¬ 
teristics. with speeijd reference to its performance iti 
the blast furnace. Of most immediate interest is the 
combustibility of coke. 

These three phases—gas purification, ammonia-still 
waste purification, and study of coke are the most 
important lines of investigation in iirogress at the pres¬ 
ent time and work will be continued thereon during the 
coming year. 

The investigation of new uses for byproducts from 
coke plants is always under consideration. This is 
especially true of coke-oven tar and lighl-oil products. 
The various members of the organization have over 
eighty United States and foreign patents issued or 
favorably acted upon, covering various phases of the 
work. Among the research accompli.shments of the past 
I mostly during the period of the war) are the recover.v 
of benzene and toluene from carburetted water gas, 
the manufacture of coumarone and other resins, and 
motor fuels. 

Corrosion 


which averaged about twenty members for the year 
lt)22. F. W. Sperr, Jr., chief chemist of the Hoppers 
Co., is senior advisory Fellow. 

Owing to the wide interests of this organization, the 
Fellowship activities may be divided into two classes: 
Kesearcb problems ; and necessary testing work required 
for the construction of byproduct coke and gas-oven 



One of the well-known manufacturers of steel pipe 
is the donor of a Fellowship on corrosion, the work of 
which is being carried on by C. R. Texter. This Fellow¬ 
ship is devoted to a study of the effect of different kinds 
of water upon the internal corrosion of pipe lines, and 
of practical means for the prevention thereof. It has 
been found that, in natural waters, one of the most im¬ 
portant factors influencing the corrosion of steel and 
iron pipes in hot water supply systems, boiler econ¬ 
omizer tubes, etc., is the amount of oxygen carried in 
solution by the water. Another targe factor is the 
chemical composition of the water itself, upon which 
depends the tendency of the water to form or not to 
form a self-healing protective film upon the surface of 
metal containing the water. This question is being in¬ 
vestigated in a practical way upon as many different 
waters as possible. 

iNtTlEASlNG THE SERVICE RENDERED BY 
Fiber Containers 

Within recent years the partial replacement of 
wooden boxes and crates by fiber containers has become 
increasingly important. In addition to such advantages 
as lower first cost and reduced .shipping weight, the 
use of the fiber products aids in conserving a natural 
resource which is being depleted at an alarming rate. 
Much of the progress toward the present highly satis¬ 
factory container is the result of investigational work 
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(■oiiclui'ted iimit'r the Kollovvsliip maintained by the 
(aintiiiner tdub, an asaneiatinn of ('l)n'U^'ated and solid 
fiber box maniifaelurers. Standardization and im¬ 
provement of raw materials, niamifaetnrinp' procease.s 
and lini.shed produet.s have lieen the aim.s of lhi,s work, 
which i,s at pre,sent carried onl by Maurice Walsh, 

Some of this work wa,s summarized in the previous 
report,” For the luirpose of delermininyr resistance to 
hundliiiK and rough usage, there has since been installed 
a revolving T-ft, hexagonal drum with various baffles, 
in which the containers receive in a brief period 
more ,severe treatment than would result from a trans¬ 
continental shipment. This drum has been of immense 
utility in determining the values of dilferent box 
designs and the worth of proposiai improvements and 
changes. 

Recently a series of hOO tibin- cases, consisting of 
.^)-case lots of each jiroduct which a prominent food 
manufacturer packs in glass, was run in the drum 
tester to the point of breakage of the first bottle. 
Physical tests of the bottles were afso made in four 
different ways and it was shown in a hearing before 
the Inti'i'slate Commerce Commission that there is no 
relation between the fragility of glass bottles and 
breakage in shipment W'hen packed in fiber containers. 

Stacking qualities of the boxes are determined by 
hydraulic-press tests, and it is interesting to note that 
fiber boxes have now been developed which will stand, 
when empty, a pressure of over one ton without 
collapsing. 

Service facilities of the laboratory are available with¬ 
out charge to the general public for the benefit of the 
industry and a great deal of the work is done for ship¬ 
pers and manufacturers not members of the Container 
(llub. .1 report on work done is made every 2 months 
at the meetings of the Container Club, and frequent 
visits are made to plants of box manufacturers and 
shippers, so that their problems may be studied at first 
hand. 

Determining the Fomi Vai.ue of Kdiree Gelati.nk 

Thorough investigation of the food value of edible 
gelatine is being conducted by T. B. Downey, in a 
Fellow,ship established by the Edible Gelatine Manufac¬ 
turers of America, Inc. Through feeding experiments 
on albino rata, an effort is being made to get definite 


information on the real food value of gelatine as well 
as its supplementary action wh.ui u.sed ia conjunction 
with other food products. Its uses in confectionery and 
in ice cream present siiecilic problems to be studied. 
Ill the case of milk it has been found that gelatine 
acts as a protective colloid, preventing the development 
of hard curds, and thus making the milk easier to 
digest. Gelatine functions in a similar way to make ice 
cream easier to digest, in addition to acting as a 
stabilizer. Dr. Downey has completed arrangements 
with medical specialists for thorough study of gelatine 
in infant feeding. 

Enthusiastic iier.sonal interest in the progress of the 
work is taken by the donor of the Fellowship. It has 
been determined to establish and to make public the 
true facts as to just what gelatine does in all of its 
present uses and just what is its real food value. 

Kesearcii and the Power Laundry 

In 1!)14 a small grouii of Pittsburgh laundry owniers, 
realizing that they were beset by technical problems 
beyond the comprehension of laymen and that the then 
recently organized Mellon Institute was equipped to 
solve them, established an Industrial Fellowship for the 
investigation of problems in laundering. About 18 
months later the financial obligation.s were assumed by 
the Laundryowners National Association, making the 
services of the laboratory available tor about 2,000 
laundry members tbroughout the country. In the pre.s- 
enl multiple Fellowship, Dr. A. F. Shiqip is assi.sted 
by Alice L. Wakefield and Mary M. Danley. 

Standardization of supplies constituted the first work 
of the Fellowship, fqr many of the preparations used in 
the laundries were .sold under trade names and it was 
necessary to a.scertain the merit of each product. 
Attention was then directed to standardization of iiroce- 
dure, work on these two iihases culminating in the 
publication of a "Manual of Standard Practice for the 
Power Laundry Washroom.” In this treatise standard 
formulas for washing all types of fabrics are given, 
together with discussions of water, soap, soda and other 
supplies. Before making these recommendations, the 
possibility of disease being spread through laundries 
was carefully considered. Bacteriological tests showed 
that a treatment at least 20 minutes at a temperature 
between 140 and 160 deg. F. destroys all pathogenic 
non-spore-bearing organisms, while the dry rooms, 
tumblers and ironing proce.ss complete the sterilization. 

During the past year the question of low-titer versu.s 
high-titer soaps has been under consideration. It has 
been shown that solutions of high-titer soaps exhibit 
lowest surface tension at about 140 deg. F.. while the 
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, iirresponding temperature for low-titer soaps is 
around 90 deg. F. Since maximum emulsifying power 
iibtains at the point of minimum surface tension, this 
would indicate that low-titer soap.s should he more 
l•tik•ient for washing in cold or lukewarm water, 

Although standard procedures have been worked out. 
It must be remembered that it is not possible for the 
laundry to .standardize the goods which are .sent to it. 
.■■uljustment of claims for damage is an important item 
in laundry management and studies of this phase soon 
(I'Velopi'd the interesting fact that in many cases the 
fabric itself and not the laundry was at fault. VV'hile 
only four fibers are in general use—cotton, linen, wool 
and silk—improper manipulation during spinning, 
weaving, bleaching, dyeing, etc., often introduces de¬ 
fects which may not be evident until the tinished goods 
are wet or washed, when they disintegrate or distort 
HI a manner which W'ould seem to indicate very rough 
treatment by the laundry. For instance, cloth may be 
liiiishcd and dried with some of the threads under 
greater tension than others. As long as the goods 
remain dry, they appear satisfactory; but when wet, 
the threads assume a normal tension and the jnece 


arsenate has been conducted by Dr. Oscar F. Heden- 
burg, Industrial Fellow for the Rex Spray Companies, 
an association of manufacturers of insecticides all 
types. More recently there has been developed through 
this research work a new and valuable household in- 
.secticide which is very effective against flies, mos¬ 
quitoes, moths and other insect pests. This new 
material, "Fly-Tox," is a clear, amber-colored liquid of 
a jileasing odor and is applied by spraying. 

Heat Insulation 

Until the present Industrial Fellowship year the work 
on heat insulation was supported by the Magnesia 
Association of America. By special arrangement the 
association gave permission to the present donor—an 
individual manufacturer of heat-insulating materials- - 
to subsidize the investigations. 

At the present time, R. 11. Heilman is conducting 
a series of tests for the purpo.se of determining the 
merits of insulations for su|)erheated steam and of de¬ 
veloping new coverings to ke.'p pace with the growing 
demand for higher pressures and superheat. 

The (dectrical method of testing is employed in the 
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shrinks unevenly or gets completely out of shape. Other 
examples were given in the previous article. 

This aspect of the work has become so important 
that the entire time of one of the incumbents is devoted 
lo it. It is realized that the solution of these prob¬ 
lems lies in educating the buyers of textiles to discrim¬ 
inate between the well-made product of a reputable 
manufacturer and the clever but inferior imitation 
which often brings a higher price. This is an under¬ 
taking of considerable magnitude, but an excellent .start 
ha.s been made through the publication of a treatise on 
"The Coruservation of Textiles," in which, for the first 
time, the faults of textiles are discussed in detail. 
It also includes a plea for a pure fabric law. The inter¬ 
est and co-operation of many of the larger textile mills 
have been secured and it is planned by the Laundry- 
owners National Association to carry on the campaign 
through distribution to the public of a series of 
educational leaflets covering the selection and care of 
textile products. 

Insecticides 

As noted in the previous article,' important research 
on the manufacture of lead arsenate and calcium 


laboratory and pipes of various sizes are used in order 
to di'rive formulas whereby the losses from pipes of any 
size and operating under any condition of steam pres¬ 
sure can be readily and accurately calculated. 

Many testa are being conducted in the laboratory to 
determine the thermal conductivity of various insula¬ 
tions and the laboratory tests are frequently checked by 
field tests, so as to obtain not only the thermal efficiency 
of the coverings but also their practicability as heat 
insulators under actual ojierating conditions. 

For a paper entitled “Heat Losses From Bare and 
Covered Wrought Iron Pipe at Temperatures up to 800 
Deg. F’.,” * pre.sentcd before the American Society of 
Mechanical Engineers in 1922, Mr. Heilman was. 
awarded one of the society’s junior prizes. 

New Uses for Light Magn?;sium Carbonate 


Light magnesium carbonate, the chemically precip¬ 


itated basic hydrated carbonate of magnesium, pos¬ 
sesses properties which would indicate the possibility of 
extending some of the present applications and of 
developing new ones, while modification of certain 


physical properties would make it better adapted for 


^-Abstracted In C'/irm. rf Jtfet.. vol. ZT, p. C3, July 12. 1922. 
MKhutirnl kuaineei'ina. \oi. 44. d. 433, July. \922. 
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many iisca. Thi.s, in lirn-f, is I lie pur|i(ist‘ iif thii majr- 
iK'.sia jinxiijcta Fellinvsfiip, niaiiilairiccl In two prom¬ 
inent manufacturers of this material. 

('ronvinced by a preliminary survey that ttie ruhb'r 
industry afforded one of the nm.st promising fields, H. 
W. (Ireider made a study of some physical properties 
of rubber compounded wilh liiiht niaKnesium carbonate 
and with other piRmenl.s. The mayrnesium carbonate 
was found to act as a typical reiiiforciiiK pigment, in¬ 
creasing the tensile sti’cngth. hai'dness, stiffness and 
resilieid-energy capacity id' the comiiounded rubber. 
Only gas black exceeds it in reinfoicing power. How¬ 
ever, owing to the crystalline characici' of the present 
product, it lends to give a high permanent .set, which 
is not generally desired. Work in progress includes a 
study of particle size with the idiject of increasing the 
uniformity while decreasing the size of the particles 
and also of increasing the ease of dispersion in rubber 
and other materials in wliicli it is used as a filler. 

Abrasion resistance is aiiolher iiroperty of vulcanized 
rubber which has received careful .'ittention. fn this 
connection it is interesting to note that the eminent 
Knglish authority Dr. Philip Schidrowitz, commenting 
in the lyulia Riilihrr Jaiininl" on Mr. (Ircider’s repoi't 
entitled “The Kesilient Kiiergy and Abrasion Resist¬ 
ance of 'Vulcanized Rubber,” says that as a whole it 
"is a notable contribution to the literature of the 
subject.” 

RFJWriNG T.O.SSKS in (lALVANlZING 

Many problems of economic importance to the gal¬ 
vanizing industry are being studied by Wallace G. 
imhotf (111 the Fellowshii) maintained by a group of sheet 
metal ware manufacturers. The work is planned to aid 
the indu.stry in producing goods of higher (luality and 
also in developing economies in practice. 

The principal loss of zinc in galvanizing results from 
the formation of dross, zinc ashes or sal ammoniac flux 


tematically in order to determine the pickling time and 
the method of handling which will give the maximum 
etficiency for different classes of ware. 

Similar studies on the galvanizing operation itself 
have been conducted to develop the best coating for the 
imrpose intended; in other w'ords, to get the right coat¬ 
ing in the right place. 

Kngineering recommendations covering such topics 
as most economical design for galvanizing plants, com¬ 
parative values of different fuels, and kettle design also 
form an important part of the service which is being 
rendered by this Fellowship. 

MUNDACIZING 

For several years a multiple Industrial Fellowship on 
dry cleaning ha.s been maintained by the International 
Technical Society of Gleaners and Dyers, an organiza¬ 
tion of nine of the large.st and most progressive firms 
in the business. Recently it was desired to adopt a 
name which would better express the action of clean¬ 
ing both dry and wet, and at the suggestion of W. A. 
llainor, the Latin my/ndo. to rehabilitate, was cho.sen as 
the root for a series of new terms. Thus, the society 
becomes the Mundatechnical Society of America, the 
technical men in the industry are mundatechnologists, 
the master cleaners are mundicians, the operation of 
cleaning will be known as mundacizing, etc. Cleaning 
is thus differentiated from laundering. 

Lloyd E. Jackson and Helen E. Wassell have obtained 
some very interesting results in studying the problems 
confronting the cleaning or mundacizing industry. As 
in the case of the laundry work, it was first nece.ssajy 
to establish .specifications for dry-clean?r.s’ .soap, clean¬ 
ers’ naphtha and benzol. Motor gasoline is not satis¬ 
factory, as the light portions result in high evaporation 
loss, high-boiling fractions remain in the goods, and 
unsaturates give odors difficult to remove. 

In a plant of any size the investment in gasoline or 
benzol is a considerable item, and the recovery of the 
solvents in a condition for re-use is consequently a 
problem of importance. It can be accomplished by dis¬ 
tillation, of course, but work in progress on this 
Fellowship indicates the possibility of economically re¬ 
moving dirt and color by suitable chemical treatment. 

Rendering garments mothproof at the same time that 
they are mundated is another phase of the investiga¬ 
tions which offers attractive possibilities. It has 
already been determined that mundacizing is very effi¬ 
cient in destroying bacteria and larvae. 

Since ga.soline or benzol is the only solvent used, 
there are frequently found on mundacized garments 
stains which require for their removal treatment with 
other solvents or agents. Many special problems arise 
and the laboratory is frequently consulted regarding 
the be.st procedures for removing particularly obstinate 
spots and for renovating unusual goods. 

Nickel and Monel Metal 


.'ikimmings. Any reduction which can he made in this 
loss will have a direct effect upon the cost of production. 
When, for example, it is considered that every 5 lb. of 
iron that enters the bath will render unavailable 9.1 
lb. of zinc, the importanc,' of the po.ssible savings will 
be readily appreciated. 

Fpent pickle is another byproduct that is receiving 
attention, with a view to possible recovery or utilization. 
The whole subject of pickling has been .studied sys- 

•Vel C4, Imsi’ Sty Niiv IS. t9;2. 


Certain mysterious failures of Monel metal tie-rods, 
pins, etc., in pickling tanka led to the establishment of 
a multiple Fellowship for the purpose of investigating 
the cause. Corrosion was found to be the result of 
a concentration-cell effect set up between points at 
which the pickle had penetrated the wood and was in 
contact with the metal as a stagnant solution and other 
points where the metal was exposed to a free wash of 
solution, as at cracks. The subject of atmospheric 
corrosion was next taken up, and this is being continued 
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hy the present incumbents, 0. B. J. Fraser and H. E. 
Searle. Projected uses for both Monel and nickel are 
also being studied. Pickling equipment, valves in 
superheated steam lines, dyeing, laundry and dairy 
iniiehinery, hospital equipment, equipment for caf¬ 
eterias and restaurants, meat slicors, drying .screens for 
glue and gelatine, filter cloth and a variety of chemical 
engineering apparatus may be mentioned as some of the 
ty|)ical uses for Monel. Plugs for Burton-process stills 
are being made from cast Monel. 

Refractories 

The matter of tests for refractor! materials and 
products has been the basis of a considerable portion 
of the work carried on at the Mellon Institute of In- 
du.strial Research by the multiple Fellowship estab¬ 
lished by the Refractories Manufacturers Association, 

The teat for spalling or disintegration under abrupt 
Icmperature changes has required the accumulation of 
a large amount of data, in order that the test, as 
linally used, may be applicable in a practical way. 

A new teat for detemining the action of various 
slags or fluxes upon refractories has been evolved. This 
in conjunction with teats previously in use makes pos¬ 
sible the obtaining of definite results, 

.4 furnace has been developed for the hot crushing 
of highly refractory specimens, in which very high tem¬ 
peratures may be maintained while the specimens are 
under extreme loads. Four testa may be run at one 
lime. It has proved to be valuable in the development 
of bonds for chromium and magnesite refractories and 
in i'cscarch on silica brick. 

.411 other standard tesla are made upon refractories 
ill addition to those named, many of them being made 
in such large number that excellent practice has been 
esialdished. 

Special tests have been applied from time to time 
lor comparative iiurpo.scs. These have been particu¬ 
larly valuable in the accumulation of data on the un¬ 
studied iihysical and chemical properties of refractories. 

The application of these tests has resulted in a de¬ 
cided improvement in the (piality of refractory products. 
The manufacturers have-recognized the value of work 
carried on in a well-organized laboratory and have em- 
idoyed it very fully in control of the quality of their 
products as well as in the development of new products 
and in the bettering of their manufacturing methods. 

The true value of such work to the manufacturers 



VIKW IN ONE OF THF. 1.AHOUATOKIKS OF FKI,I.OWSHIP 
SUPPORTED BV METAL WARE MANUFACTURERS 
This picture slinws an experimental eas-flrert galvanlilng kettle 
In which all the operations of galvantilng are duplicate on a 
small ecalo. This ft a typical illustration of hot galvanizing, or 
pot galvanizing. 


and consumers of refractories can be appreciated only 
when it is realized that the product is ordinarily made 
from naturally occurring materials which are hetero¬ 
geneous mixtures and often vary to the extreme. With¬ 
out control tests, a deficiency in the product is not 
recognized until failure occurs in a furnace wall. 

A number of failures of refractories have been in¬ 
vestigated and the data gathered have led to better 
practice in furnace construction. A notable example 
is the investigation of various refractory cements on 
the market. This has r.'sulted in an educational cam¬ 
paign against the use of cements of poor quality and 
has produced gratifying results. 

With the development of tests covering the various 
properties of refractories has come the tendency to 
speciali-ze. It is no longer common for a manufacturer 
to supply one or two classes of product for a great 
variidy of uses. On the pontrary, the particular re¬ 
quirements of a consumer are now met by a product 
designed to meet his needs. The eeonomies of such 
practice are readily apparent. 

Prohlems in the Manufacture of Vitrified Tile 

Two associations of manufacturers of vitrified tile, 
the Clay Products Association and the Eastern Clay 
Products Association, jointly maintain a multiple Fel¬ 
lowship for the purpose of improving their product. 
Problems at present under investigation by 11. G. Schu- 
rechl and G. R, Pole fall into three groups: Removal 
of iron-bearing minerals from the clays; glazing, and 
heat di.stribution in kilns. 

Iron produces small dark lumps on the -surface of 
the tile, so that a rough surface is presented by the 
interior of the pipe instead of the desired smooth finish, 
hllimination of iron will also reduce manufacturing 
losses and improve the appearance and glit'ze of the 
ware. 

Relation between lomposition of clays and their abil¬ 
ity to take salt glaze has been established by making a 
series of clay test-bars with variable amounts of the 
con.stituent under study. These were then fired and 
salt-glazed along with regular ware in a commercial 
kiln. A highly siliceous lime-free body seems to give 
the best results. The work is being extended to deter¬ 
mine the influence of magnesium, potassium and so¬ 
dium. 

Since more uniform strength of ware as well &s econ¬ 
omy in fuel would result from more even distribution 
of heat in the kilms, a study of this factor is being 
undertaken for the various types of kiln and designs 
of flues in common use. 

That such a commonplace commodity as drain tile 
should present problems for research quite as attractive 
as any in more highly developed fields may come as a 
aurpri.se to many, but it is a fact that it has been found 
to be rich in opportunities of economic importance. 

Extending the Uses for Wood Chemicals 

Alxiut sixty-eight companies, manufacturers of meth¬ 
anol, calcium acetate and charcoal, comprising the 
National Wood Chemical Association, maintain a Fel¬ 
lowship, on which R. F. Remler has been studying the 
commereiai applications of acetone and methanol. 

During the past year Mr. Remler completed an in¬ 
vestigation of the solvent properties of acetone. Solu¬ 
bility data were obtained for the following classes of 
materials: Oils, fats and greases', mineral lubricating 
oils; asphalts and bitumens; essential oils; roein, copal 
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resins, couniHJ'one reniris; watrr ^runis; sholla<'s: m’uxos; 
cellulose acetate and cellulose iiitcaif These resulls 
show its eflk'iency as an iiulustiial solvent. OwiiiK to 
the low IjoiliiiK puint, when used for extractinn pur¬ 
poses the fuel cost is low aiul there js less datiynu' of 
decon\p(fsin^t the i'mal product Ilian whet' higher hoil- 
in(f*poin1 solvents are enijiloyed KretiueiUly, where 
used as a lacquer or varnish soiveiit, the vapors of 
acetone can he recoviu'ed h> aiisorpl ion. followed by 
fractional distillation. Acetone is h ss flaminahle than 
hen/ene. lolin-ne ethvl ether, tietroleuin ellier, pqisoline 
or pentane. It is cotnpletelv niiscihie wiUi water and 
with many otin-r .solvents, A homoro'iieou.^ hquid can he 
produced in some instances Ity the addition of a small 
amount of acedoru* to two iinnuscihle solvents. 

Work has also been doru' on ae done as a niottu’ fuel. 
Some of the re.sults may he suninian/ed as follows: 

Aeetone alone is an excelUuit fuel, ease to start, does 
not freeze at tht* coldt>st wint(‘r tein]M‘raturt‘. and will 
not detonate under 18(1-11) pressure It is not onlv niis- 
eihle in all proportions with the various fuels used in 
motor cars, but produces a uniform mixture whert' 
added in various amounts to a nnmlier of irnmiscilile 
Ii(|uids. Where added in sniali amounts to hudi-hydro- 
carbon fuels, it minimizes the depo.vttmn uf carlum ami 
prevents “tiiel kiiocks ” Aetone is the niost economical 
solvent for acetylene, and, if saturated with thi.s ^ois 
and add('d to composite motor fuels, prmiuces a smoother 
runnin); mixture, facilitates slaiM iiiy, and permits ojier- 
atiiiK on a leaner mixture. 

A study of the aidjon of aietouc and methanol on 
various nudals is now in [iroyress 

Mr. Ui'inler is preiiared to ser\e as a ciearin^^ house 
(d jfi'iieral information concerning juoducts of wood 
(listillation and to furnish aih'U'e reyai'din^ industrial 
applications of acetone, methanol, and acetic acid He 
has eolleided all ta<d.s reported in the litei'ature and 
this information is avaiiahle to anvoui’ uitei'ested in 
the .‘Jubjecl 

Hazards in Gas Compression 

Temperature Control Throujfh Proper l.ubriralion 
and CoolinR Is Essential—Different Cases 
Require Special Precautions 

APPLK ATION (t1 the priiiriples of safety enjjineer- 
l \ iIl^^ to proi)leais ot p:is I’onipi’essioii is (liseus.sed 
tiy A. I). Risteea in the Aliril, I'l'i.'!, immlier of Mrchan- 
icdl Eiifimt'iTiiiii. 

The oiitstaiulinp^ ftietor in sale eenipiaession is tem- 
periitare. This must tte ('ai’t‘!ull\ eonlrollfnl in the case 
of every pas through proper liihrieation of tlie eyiinder 
of the t'oiTijtress(tr aTiil liy cooliny this e>'Iin(ier Ijy pi'oper 
eircniatiori of cold water in the jaeket. Intereoolcrs in 
cases where several stap'es are employed are likewise 
esseni iiil. 

I'or explosive (jases such as hydroymn, valves on 
the conipr(‘ssor should Ih‘ looked to prevent leakage. 
The inaa-aution of removing every possible souree of 
igtiiti(ni IS general. W iring should be inclosed, switches 
and fuses plactai at ;i distanee; all liulbs should be in¬ 
closed in \apor-proof globes; no niotors should Ix' run- 
ninj; in proximity to iuiy plact' where yas may escape. 
Ample ventilation of rooms where gas is handled is 
of the utmost importance. Ease of exit must also be 
provided. In the cases of various common gases certain 
specific precautions become necessary. 


Jn cnmiiressing air, water rather than oil should be 
used as a lubricant wherever high pressures are to be 
obtained. If oil is used on lower .stages, the quantity 
atiil quality must he very carefully regulated. Removal 
of exce.ss oil ticcuniulaled in I'eceiver, piping or dis¬ 
charge xalves must lx provided for. 

O.xygen must he absolutely free from combustible 
impiirilies at the time of compression and must be 
stored in strictly clean containers. Presence of grease, 
oil, organic dirt or red lead involves an extreme hazard. 
Water must be used in lubricating compressor. 

Explosion through leakage is the chief danger in 
iia;ulliiig hydrogen. Admixture of oxygen makes the 
gas vei'v unstable. Small amounts of oxygen may be 
removed by jialladium jniniice. 

Nitrogen, argon, carbon dioxide and similar inert 
gases require comparatively few jirecautions. The toxic 
etfecl ol f'O, must he guariled against. Usually N is 
required free from hydrocarbons. This requires water 
luhricat ion. 

Common (iA.sns Cause Tkoubi.e 

Chloi-ine is easy to see and its odor is readily re¬ 
cognized. Cooling caused by expansion of the gas in 
case of an explosion causes so nnu'li chilling that gas 
is dis|iersed only slowly. To jirevent corrosion of con- 
taiiiers, this gas must be absolutely dry. Thi.s drying 
may be effected in lowers jnickcd with pumice W'cl with 
eoiiceiitraled sulphuric acid. The chief dilliculty in com- 
(iressioii is raainfenaiice of gas-tight apparalus. Spe¬ 
cial packings of alternate hard and soft rings may he 
used Compressed chlorine should he stored in clean 
cyliinlcrs lo avoid hazard of eheniical combiiiation with 
foreign snbslances which might be present. 

Since Ileal is absorbed when acetylene is formed, thi.s 
gas ns un.stable under many emiditions, Thi> pi.ston 
should move at low speed lo avoid heating, and seviTid 
stages should lie employed, Apiiarenlly acelylene be¬ 
comes unstable on standing, especially at high pre.s- 
sures. This gas should not be stored in an otherwise 
emiity cylinder at a pressure over 30 lb. per sq.in. ab¬ 
solute. To store acetylene safely the compressed gas 
IS dissolved in acetone, Cylinder.s used for thi.s gas 
must never he used for any other purpose. 

Ammonia Forms Explosive Mixtures 

Contrary lo the usual assumption that ammonia gas 
is not explosive, it has been found that an air mixture 
containing Hi to 27 per cent ammonia can he exploded. 
For this reason are light.s or other means of ignition 
should he guarded against wherever the concentration 
of ammonia gas may build up. Because of its solubility 
in water, a sprinkler .system is recommended as a means 
of reducing its effect in case of an emergency. The 
compression of ammonia involves another souree of 
danger. If the gas is allowed to become unduly hot 
during the jirocess, a readily combustible gas is formed. 
Decomposed oil presumably forms part of this gas. The 
ammonia itself disswiatc.s somewhat into its com- 
pitncnt.s. To avoid the danger of explo.sion during com¬ 
pression it is necessary to use a special lubricant and to 
keep the gas cool during the process. 

A safety valve on compre.ssing apparatus is recom¬ 
mended as a means of relief in ca.se of trouble. To avoid 
danger of release of gas into surrounding atmosphere 
it is recommended that the safety valve discharge bo 
into the low-pressure main or outside the building. 
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Distribution of Sulphur in Petroleum Products* 

Particularly With Reference to the Primary Products Resulting From 
Cracking Distillation of a Hydrocarbon Oil—Found to He Closely Analo¬ 
gous to Distribution of Nitrogen in Destructive Distillation of Shale Oil 

By Custav Euloek and Jacijue C. Morrell 

li'-stMifh Liiboialurios. I’nivvisal (Ml Products ('o.. C'hloajfo. Ill. 


C RUDE polroleutn and the cnmniercial cuts dis¬ 
tilled from thin substance as a general rule con¬ 
tain some sulphur. The i'unn.s into which thus 
■sulphur occurs may be briefly summed up as fnllow.s: 
(n) Free sulphur. 

(h) Hydrogen .sulphide. 

{(■) Organic sulphur compounds. 

Sei)aration and identity of the last-named class of 
compounds is a very difficult problem. However, the 
following classes of compounds have been found in crude 
petroleum or its di.stillates; 

'Thiophenes', hydrothiophenes, sulphonic acids, alKi'l 
sulphates', alkyl sulphides or thioethers', and merca|i- 
tans, or alkyl hydrosulphides". The last two classes ol 
compounds can he looked upon structurally as hydi'ogen 
.sulphide or hydrosuffiliuric acid, in which either both 
hydrogens or one hydrogen has been rejilaced by alkyl 
groups. 

Some ok It.s Deleterious Eekects 

The presence of sulphur in the various commercial 
cuts of petroleum has a marked bearing ujion the use 
to which these products may be put. In gasoline or 
motor fuel the presence of suliihur, either in the ele¬ 
mentary form or as certain of its com|)ounds, affects 
the metallic parts of the internal combu.stion engine 
in such a way as to cau.se serious damage, especially 
where the percentage is very high. In burning oils, 
such as kerosene, the pre.senee of sulphur compounds 
beyond a certain limit is objectionable because of the 
had odors produced by the u.se of the.se oils. Lubricat¬ 
ing oils containing a high percentage of ,suli>hur are 
also apt to have their usefulness impaired by the pres¬ 
ence of sulphur or its compounds which might cause 
corrosive action. 

In the cracking of various types of oil for the pro¬ 
duction of ga.soline, the problem of the distributii n of 
sulphur in the primary products of cracking is a very 
important one. The u.se of a charging stock with a 
high content of sulphur is apt to give a motor fuel 
which may defy treatment for the removal of suljihur 
compounds or the reduction of the amount pre.sent. 

No work as yet has been published upon the dis¬ 
tribution of sulphur in such cracked products, and it 
is with this end in view that this investigation is 
undertaken. 

Beilby' has carried out some very interesting experi¬ 
ments with regard to the distribution of nitrogen in 

'EiliT'ioiu .mil Fillll, KiiU Hor C/ii m . F' l-n'.i 3, veil, 33. l 'iSI 
(t'Jllll) 

'Miilii'i v. J. Sor Chim,, Ind . vnl. Ill, p tiOS (llnilil 
niiipl, /'ill ■/.. vot 377, p 507 (ISIlO) 

*HisiftU‘r iintl rii'nnstcdt, Z. nnffew, rticm , vnl. 17, )i 30 1 (I'OHl 
•Miibory and BnilUi. Am Chim. J., vot. 13. p. 233 (183Sl. 
•Httfrr. "Erdtil." Spd Edition, p. 82 (19(16). 

V. Son. Chem. Ind., vol, 3. p. 216 (1884). Sac alMi .Morivll and 
Egloff, ChFiii. <f Met., vol. 19. No. 2, pp. 90-96. 


the various products resulting from the de.structive dis¬ 
tillation of nitrogenous organic material. He finds that 
albumin, gelatine and corresponding vegetable matter 
yield on thermal distillation: (1) ammonia, (2) oil rich 
in alkaloidal bodies, (3) earbonaciHius residue contain¬ 
ing a large proportion of the original nitrogen. 

When more or less altered deposits of peat., coal, 
shale, ete,, are distilled, a similar redistribution of the 
nitrogen takes ]ilaee. A distriliiition of the nitrogen 
in shale is shown after distillation as follows; 

Per Cent 
of-Nitrogen 

•Anmionia and water ilislillate 17.0 

Dlls us alkaloidal tar .... . 20.4 

Coke residut'. ■ • ■ 112.6 


Beilby showed that the nitrogen in the shale upon 
retorting distributes itself with a higher percentage in 
the higher boiling point fractions, reaching a maximum 
in th(' residue. Further redistillation of the tar into 
ten fractions also indicates a distribution of nitrogen 
as shown abovi*-—that, is, higher percentages in the 
higher lioiling point fractions, reaching a maximum in 
the residue. The formation of ammonia is a function 
of the conditions of temperature, time, retort and other 
factors. Slow distillation results in a decomposition of 
the alkaloids, producing more ammonia. F'or example, 
the total nitrogen in the shale was 0.7 per cent and 
redistribution took place in the following manner, cal¬ 
culating on a basis of total nitrogen as 100: 


Ammonia (in water distillatel . . 

Alkaloids (in oil). 

Coke (N,). 

Loss . 


Per Cent 
of Nitrogen 
.. 32.8 

. . 20.0 
.. 45.7 
1.6 


The work of Bielhy indicates, therefore, that the 
nitrogen pre.sent in the original hituminous material 
increases in the latter fractions during retorting, reach¬ 
ing a maximum in the residue, and furthermore that 
during di.stillation of the shale only the more volatile 
alkaloids come off, and that the residue still contains 
the less volatile or pitchy nitrogenous bodies. It is 
probable that there is a series of unbroken continuity 
from the volatile .alkaloids up to pitchy or cokelike 
nitrogenous bodies. 

Perkins" has shown that, in working with an Ameri¬ 
can and a Canadian crude oil, when di.stilled under 
atmospheric pressure, the percentage of sulphur in¬ 
creases as a function of increasing boiling point frac¬ 
tions. Some of his results are summarized in Table I. 

It may be mentioned here that the finding of the 
present investigation regarding the distribution of sul- 
]ffiur in the primary products from the cracking of oils 
is closely analogous to the work of Beilby, with regard 


V. Ifwt. Petroleum Trch.. vol. 3, p. 239 (1917) 
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(ill.' (Irav It V 
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HO 130 

0 10 
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0 41 

0 7040 
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(1 3? 

(1 81 38 

300 330 

0 37 

0 8242 

Ki-xi'lui 

0 34 

II 807i, 


to the di.'ilrihution of iiitroKeii in the desli uclive dintilhi- 
tion of oi->riinu' hodiee coiitaiiiiiii' nili'<i>jeii. 

The startirij.' materials in this work were the jirimary 
products resultiiiK from the ei'ackiuK of a Mexican gas 
oil by the continuous liiiuid-yois phase process covered 
hy the Muhlis patents. The (juantity of oil ojierated 
upon and that of the [irimary products is shown in 
Table II and the principal characteristics of these ma¬ 
terials will be found in Tiible III. 

The oil was cracked under a pressure of 120 lb. with 
a li(|uid transfer temperature of HOO liep. K. 

Method.s ok Determining .Splimhih 

A (ireat variety of analytical methods exist for the 
determination of sulphur in petnileuni jiroducts. Each 
of these methods lias its iiarliciilar virtues and draw¬ 
backs. Althoup:h in Keneral In most of the methods 
reasonable checks may be obtained, the variation in re¬ 
sults usinp dilTerent methods is very preal. 

With the exception of the determination of sulphur 
in the uiieomleiisible pas Ihe four methods used in the 
present investipation were as follows' 

111 The lamp method for the deterniiiiatioii of sul- 
jihur in pressure distillate. 

|2) Nitric acid oxidation method, usually known as 
the Hot he method. 

1 3) Sodium iieroxide bomb method 
(4) The oxyjfen bomb calonnietei method. 

In the determination of Ihe sulphur in Ihe uncon¬ 
densible pa,SI'S Ihe usual procedure of deterniininp hydro¬ 
pen suliihide and carbon dioxiile was carried out. A 
modilication of the Hurreil apiiaratiis for pas analysis 
was used, Ihe amount of pas absorbed in sodium h\- 
droxide hemp taken as the sum of the percentape vol¬ 
umes ol carbon dioxide and hydropen sul|ihide The 
,sum of these substances averaped 8b |ier cent. The 
nverape carbon-dioxide percenlapes in a larpe number 
of analyses of the uneondensible pas from various types 
of eharpinp stocks eontaininir no hydropen sul[ihide 
was less than 1 iier cent. This would pive by ilitTereiice 
a volume of hydropen sulphide eipial to 7.0 per cent. 

The percentape of hydropen sulphide piveti above is 
only an estimate, allhoiipli the jirohable error is very 
small. However, in order to obtain the true percentape 
a method was devised wherebv the pases were drawn 
throiiph an absorption bulb containinp a solution of 
aiiproximateli normal cadmium chloride. The bydropen 
sulphide was absorbed by this solution, with the result- 
inp precipitation of cadmium sulphide. The increase in 
■weipht of the bulb is assumed to be the weipht of Ihe 
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I'AHLE U -lUSTlillU TUlN ub 1.1'lu u ()x THE DASIS OK I’EWENTAGE IN THE KKIMAHY I'llOlU CTS 


liaw oil 

( Lamp niHtliod ol uiutiyhin Jii uil oiln) 

IVi'amirf* dialillat*' 

Ucaiduuiii 
(’okr . 

(<aa (oodmiuni cUlondr abaorptum armlvaiH) 
'i'ntal miiRht of Bulpliur m prlniary priHluofft 
1 )iff('rt!iit 5 c m per cent of sulpluir in raw m] an 
in primary productn .. 


hycirojren sulphide in the khs, 
also noted. In actual practice two Wetzel bulks in 
.serie.s were used as absorption vessels in order to insure 
complete absorption. The volume of hydrogen sulphide 
in the Kas as calculated from the determination by this 
method is 6.8 per cent, which check.s very closely the 
abo\'e approximated amount. Under the circumstances 
it seems that very little if any absorption of the carbon 
dioxide takes place. 

It is to be noted here that for very small amounts of 
hydroKen suliihide in gases the method making u.se of 
absorption in a solution of iodine and back titration 
with sodium thiosulphate is in all jirobability the most 
accurate. 

Discussion ok Methods 

There is no doubt that the results as obtained by the 
oxygen bomb and the sodium peroxide bomb method 
give consistent results, as well as results which are of 
the same order of magnitude. The oxygen bomb imdhod 
IS preterable from the viewpoint of accuracy, since a 
cleaner precipitate is obtained. 

The results obtained by oxidation with nitric acid are 
not favorable to the use of that method. Uomparison 
of the sum total of sulphur in the primary products with 
that of the raw oil would seem to indicate losses in the 
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15,035 


18.862 
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The change 

of volume is 

latter, prolialily by 

volatilization during digestion of the 


oil with the acid. 

In a critical examination of the data it must be re¬ 
called that the operations of measuring large (luuntities 
of liquids, gases and solids by meter, gage or .scales are 
a function of the final comparisons as well as the 
analytical methods. There is also to be considered the 
fiossibility of some sulphur-reacting with the metal parts 
of the system. 

t'ONCLUSlONK 

From the results set forth in Tables IV and V' it 
.should be pointed out that on a basis of the actual per¬ 
centages of sulphur in the primary products of cracking 
hydrocarbon oils, the content of sulphur increases with 
the density of the liquid and solid products, but is 
higher in the gas than in any of the products. This is 
very closely analogous to the distribution of nitrogen 
in the destructive distillation of oil shale. 

On a iierceiitage basis with regard to the total amount 
of sulphur present the analogy does not hold for the 
coke, owing jirincipally to the relatively low percentage 
of this iirodiict, although there is an increase in the 
jiercentage of sulphur with increasing density for the 
liquid and gaseous products when calculated on this 
basis. 


IinTeasu ill Oul|ml (if Aliimiiiiim for 1922 

The value of the new aluminum produced in the 
United States during 1922 is reported as $13,622,000, 
an increase of about 2,6 per cent over the value in 1921. 
During the first half of the year domestic aluminum 
was ijuoted at 20 cents a pound for !)9 per cent grade. 
In August the price rose slightly and on the passage ol 
the tariff act rose to 2.3 cents a pound, where it re¬ 
mained during the rest of the year. 

Kxports of aluminum from the United States during 
1922 included 1,.638,079 lb. of ingot and scrap aluminum 
and alloys containing aluminum, 2,808,946 lb. of pl.ites, 
sheets, bars, strips and rods and 4,648,939 lb. of manu¬ 
factured articles, which rejire.sents a very large, increase 
over the amount exported during the previous year. 
Imports, on the other hand, also increased to 31.482,983 
lb. during the early part of 1922, as compared to 
26,177.8.')2 lb. for the corresponding fieriod in 1921. 
This includes aluminum in crude form, scrap and alloys 
of any kind in which aluminum is the material of chief 
value. 


Electrically Sintered Magnesite 

Electrically sintered magnesite, a material having 
the highest melting point of any commercial refractory, 
is now being produced in quantity by the Carborundum 
Co. It is made from carefully selected California 
magnesite and is thoroughly fused in an electric fur¬ 
nace. It cantain.s about 95 per cent MgO and less than 


1 per cent of iron oxid(‘ and has a melting point of 
about 2,600 deg. (’. 

The material is espc-cially resistant at high tem¬ 
peratures to iron or iron oxide. 'Ibis makes it moat 
valuable for lining metallurgical furnaces, either in 
the form of bricks or in granular form, tamped in. 
A further unusual feature of (dectrically sintered mag¬ 
nesite is that it does not contract when subjected to 
conditions encountered in indu.strial installations. 

Sonic INolea on Qnickailver 

The production of (juicksilver in the United States 
in 1922, from the reiiorts of the United States Geological 
Survey, amounted to 6,497 liaak.s of 75 lb. net, as com¬ 
pared with 6,339 flasks in 1921, which was the smallest 
annual output in 72 years of recorded production of 
domestic quicksilver. Of the total amount produced in 
1922, California produced 3,494 flasks, Texas 2,725 and 
Nevada and Oregon 278. The average price of quick¬ 
silver in 1922 per fla.sk of 75 lb. is reported as $58.95 
in New York and $57.78 in San Francisco. However, 
the tariff act of 1922 placed a duty on imported quick¬ 
silver of 25 cents a pound, equivalent to $18.75 a flask. 
At the end of the year, the directors of the great 
Almaden mine in Spain reduced the price at the mine 
to about $46 per flask. No important additions to the 
known resources of domestic quicksilver were made 
during 1922, but the effect of the new import duty will 
probably result in a moderate increase in production 
for 1923. 





63C 


CHEMICAL AND METALLXJBGICAL ENGINEERING 


Vol 28, No. 14 


Silicate of Soda 
In the Ceramic Industries* 

Its Properties Depend Upon* Ratio <»f Na,0 to Sit), 
—What Grades Are Most Suitable 
for Various Purposes 

Ry Jamks G. Vaii. 

I'!iil;nl«-lii}ila J'hii.cd* Iphi;!, J’a. 

C ONSIDKRATION of silicatf of soda in the cei-amic- 
industries or, for that matter, in any industry must 
t)e predicated on an underslandiiiK of what is meant by 
the term silicate of soda, in a comnKO’eial sense silicate 
of soda is not more definite a term than clay. Its 
connotation is jreneric rather than s))ecilic. Attention 
must be called to this fact, because in spite of a volu¬ 
minous literature there are still many technical men who 
think of a definite sodium silicate when they see the 
sirupy li(|uid of commerce. 

Sodium metasilicate has lieeti studied by several 
workers, notably Erdenbrecher, v\ho has jnejiared three 
crystalline hydrates of Na.,Si(), with four. .si-K and nine 
molecules of water, respectividy. 'I'tiese may all be pre- 
jiart'd at ordinary atmos]>heric temia'ratures. 1 he.V all 
melt in their water of crystallization to linuids of low 
viscosity relative to the commercial preiiarations on the 
American maiket. 

'file ratio of Na,0 to SiG is the usual index of the 
type of a commercial silicate solution. As the per- 
centaKe and molecular ratios arc so nearly alike, custom 
has (diosen tiie more convenient percenta^p“ ratio. 1'his 
may vary between the 1 : 1 (d the melasilicati' ut) to 1 ; 4 
or evtu) liij^iier. d'he jiroptudies ol the products at 
the two ends of the scale are very dillerent, and an>’ 
intermediate lornposition can lii' jiroduced in 
without shari) breaks in the l urves which represent the 
chaiiRiiiK characteristics. AlthouRh ii is likely that a 
compound of the ratio 1:2 does exist, its pre.sence in 
the familiar solutions ol this I’omposition has not been 
eompletely inoved. It is irniiortant then when you hear 
or read atioul silieate of soda to think, Which silicate 
of soda? 

USK IN Mendinc, Sac.ueks 


refractory clay to make the sagger mending cement. 

A mixture of calcined and raw clay.s is best, though not 
essential. A wide variety of clays can be used. The 
silicate of ratio 1:2.4 is usually .sold as a solution of 
about 47 per cent solids testing 52 deg. B6. About two 
parts by weight of this and one part of powdered clay 
should be used. A little water may be added to permit 
mixing the cement to a smooth, thick, creamy con¬ 
sistency. It is beat to paint both broken surfaces of the 
sagger with the cement, taking care to apply enough to 
prevent a premature set due to absorption of water 
from the wet cement by the porous body of the sagger. 
This would occur only when the cement is spread very 
thin. Enough should be used to allow the cement to 
remain sticky for 5 minutes if exposed to the air. The 
broken parts should be pressed together so that a little 
is sciueezed out and allowed to stand undisturbed over 
night. A .ioint formed in this way is usually stronger 
than the body of the sagger. 

Cements made with cla.v and silicate of soda are also 
useful in making gas-tight brickwork in kilns, boiler 
furnaces, coke ovens and the like. 

Defloccueating Clay Suspensions 

The influence of electrolytes on the suspension of clay 
in water as apiilied to refining and casting has received 
a great deal of attention and is the sub,iect ol a 1 airly 
voluminous literature. Beginning with a discussion of 
Acheson’s paper on Egyptianized clay before this society 
in 1904, when W. D. Gates called attention to a similar 
effect of silicate of soda on clay, members of the Ameri¬ 
can Ceramic Society have made numerous contributions 
to our knowledge. Bleiningor and Schurecht should be 
especially mentioned in this connection. It is worthy 
of note that much that has been written is either not 
clear or entirely silent as to the kind of silicate employed. 
All solutions of silieate of soda will indeed assist in the 
suspension of clays and up to an optimum concentration 
make the separation of other minerals easier.- In each 
case amounts beyond the optimum concentration produce 
a lesser effect or cause the flocculation of the suspended 
clay. 

The work of Schurecht has shown that the effect 
of silicate is not merely the effect of a given amount of 


Rerhaps the use ot silu-ate of soda for mending 
saggers is more widel.v applicalilc in the ceramic indus¬ 
tries than any other. Where the break is a simple one. 
the proce.ss of repair is .so simple as to bo a marked 
economy. For this iiurpose a silicate which dries in the 
air to form a firm joint and retains its bonding iiuality 
as t.he temiieratlire rises should be selected. All aii- 
dried silicate solutions, even when they develop a bond 
.strength above 1,000 lb. per .s(|.iii., are hydrous. They 
can be completel.v dehydrated only at kiln tempeiature. 
During the removal of the last few per cent of water 
the bond strength of most silicate solutions is much 
reduced. At temperatures near 2,000 deg. F. sintering 
begins and the silicate again is sticky and has holding 
power. ’I’he ratio which we have found most suitalile 
for this sort of work is atiout Na.DiSiO., :: 1:2.4. It a 
grade containing more silica is used, its strength ivill 
decline earlier with advancing temperature. If a more 
alkaline tvpe be selected, the cement will have a lower 
melting point and will set too slowly at atmospheric tem¬ 
perature. Silicate of soda should be. mixed with a 


Soriri y. at 


,cl iH-feri' ill.' 'IVn-a riittii lllvisUm. Anierloan Coramic 
tht' nltlsWerKli nioeinin. Frh. 12-16, 11123. 


sodium oxide which may be added in any convenient 
form. A unit of Na,0 as sixlium silicate has a larger 
eft'ect in reducing the viscosity of a clay .slip than the 
same amount of Na,0 added either as hydroxide or 
carbonate. The silica must enter into the reaction, and 
it appears that a study of the various types of silicate 
with different ratios of Na,0:Si(), would be a valuable 
contribution to our knowledge of the art. The hydrogen- 
ion concentration is certainly an important factor in the 
effect of electrolytes on clay suspensions; the different 
types of silicate provide a convenient means for securing 
the concentration suited to the manipulation of each 
particular clay and the buffer effect of the silica should 
make it more easy to control the characteristics of the 
slip or the suspension in the refining process. 

EFFB:t'T ON Density Shrinkage 

The varieties of silicate of soda should also be studied 
with reference to their effect on the density shrinkage 
and strength of the ware. If one form of sodium 
silicate added to a clay in amounts of less than 2 per 
cent based on a 40 per cent solution can cause differences 
of more than 100 per cent in the dry strength or the 
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fired strength of clays, it is a matter of concern to know 
whether the form arbitrarily chosen for the study was 
in fact the most suitable. We have abundant evidence 
that the various forms do not behave alike. 

Bonding Abrasive Wheels 

One of the oldest uses of silicate of .soda is to form 
a bond for abrasive materials in the manufacture of 
grinding wheels and abrasive stones. The process is 
widely used and has numerous advantages, importani 
among which is the po.ssibility of forming a wheel on 
one day and putting it into service the next. The silicate 
bond easily produces masses having a tensile strength 
of 2,000 lb. per sq.in. and the loss in process is very 
small. The silicate ordinarily employed for wheel manu¬ 
facture has a ratio of 1:2 and is concentrated to a very 
sticky solution containing about .54 per cent solids, 
This solution is mixed with approximately an equal 
weight of a finely pulverized mineral such as clay or 
silica. The chemical characteristics of this powder can 
be varied considerably and good results secured, but its 
fineness and the thoroughness with which it is mixed 
with the silicate solution and the abrasive grains are 
important. The tamping of the mixture into molds calls 
for experience and .skill to produce a uniform body. The 
wheels are first air dried at temperatures below the 
boiling point of water for a length of time dependent 
on the size of the wheel and then baked at about 4.50 
deg. If. tor several hours. The chemistry underlying 
this process is not fully under.sliKHl. although a large 
amount of practical experience has developed a technique 
vvhich gives good results. It is not, for instance, known 
ihat there is any reaction between the mineral filler and 
the silicate solution, and yet wheels are made .sufficiently 
resistant to water to be run wet. 

The water resistance of some mixtures is, however, 
imfiroved by the addition to the inert mineral of small 
quantities of oxides capable of reacting with the silicate 
at the temperatures used in the process. One of these 
is zinc oxide. Fundamental research on the reactions of 
the silicate abrasive wheel process is needed to under¬ 
stand what has been empirically found to be good prac¬ 
tice and to point the way to improvements. We already 
know that a silicate of very different character from 
those used for adhesive purposes is required. 

Whether it be the making of silicate cements for 
mending saggers and setting brick with gas-tight joints, 
or the regulation of the flowing and suspension char¬ 
acteristics of mixtures of clay and water with small 
additions of silicate solutions, or the manufacture of 
quick process silicate abrasive wheels, the fact is worth 
remembering that the various forms of silicate have 
different properties. The grade best suited for one 
firocess may be quite unfit for another and many a 
process can be perfected by choosing a silicate solution 
adapted to the peculiarities of the clay with which it 
comes in contact and the conditions of its use. 


Increase in Automobile Production 

The Department of Commerce in Washington reports 
that automobile production increased in January and 
was the highest on record with the exception of last June. 
The output of passenger cars increased from 223,706 
cars in January to 254,415 in February. Truck produc¬ 
tion amounted to 21,354 cars in February, as against 
19,876 cars in January. Reports came from approxi¬ 
mately 90 passenger car and 80 truck manufacturers. 


lucreusing Profits Without Increasing Sales 

Br. E. B. Lathrop has made a very good point in 
an article under the above title which appeared recently 
in the Philadelphia Cliambev of romnierce News Btd- 
litiii. He points out first that the normal reaction of 
the executive is to urge an increa.se in sales in order 
to increase profits. On the other hand, in industries 
where the market saturation jioint is nearly reached 
or in which production will vary considerably from 
year to year due to an uiicerlain demand, it is much 
ea.sier to .save on the cost of purcha.ses and better 
technical control. Suppose, for example, a firm makes 
$1,(100 saving per month by better buying and better 
technical work, and suppose too that the firm is making 
a 10 jier cent net sales profit. This monthly saving 
of $1,000 would be equivalent to a total yearly increase 
in sales of $120,000. Viewed from this standpoint, 
what might he termed "intensive cultivation” is very 
highly profitable. 

Importance ok Teciinicai, Purchasing ok 
Raw Material 

Take, for example, the purchasing of a common raw 
material .such as ordinary salt. If we study different 
industries in which this material is used, the importance 
of technical purchasing can at once be made evident. 
For example, sodium chloride is used in ice cream 
manufaclure. It is well known that different grades 
of salt give different results in the speed of making 
the ice melt. This of cour.se is due to the calcium and 
niagiie.sium chloride impurities in the salt, and yet the 
ice cream manufacturers have taken no advantage of 
this very comtnoii observation. They hav(‘ not attempted 
to balance the relative corrosion which their salt may 
give against the more rapid freezing which is obtained. 

In producing .soap, salt is u.sed to separate boiled 
soap from the excess of free alkali. The sodium soaps 
are all soluble, but calcium, magnesium and barium 
.soaps are insoluble and have no value as cleansing 
agents. Obviously, then, the impurities in common ,salt 
will become invidious impurities in the soap itself. 

PuRCHA.siNG Department Should Wage an Aggressive 
War With Technical Implements 

Again, in the manufacture of hydrochloric acid, which 
is prepared from common salt with either sulphuric 
acid or niter cake, the sodium sulphate thus manufac¬ 
tured is used in gla.ss and paper making. Naturally 
the impurities which appear in the salt will become 
impurities in the salt cake. Examples in which the 
impurities in the raw material vitally affect the subse¬ 
quent technology could be multiplied almost indefinitely. 
Here is a problem in which technical knowledge can 
play as important a role as it does in technical selling. 
The sales engineer has come to stay. His function in 
industry and his utility have been demonstrated. How 
about the purchase engineer? Is it not just as logical 
to make use of technical knowledge in purchasing as it 
is in sales? Instead of waging what might be termed 
a defensive war, why should the purchasing depart¬ 
ment not wage an aggressive war, using the modern 
implements of technical knowledge to carry it out? The 
purchase engineer and the sales engineer go hand in 
hand. They are twin positions, and in fact in many 
companies the same department, and the same engineers 
would adequately fill both functions. A least here is 
room for constructive thought and constructive action. 
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Heat Salvage in Small Furnaces 


Thirlv I’er (i-nl I'ufl Saved on liven a Small Tool-Room Fur¬ 
nace hy a Simple Recuperalor—Ileal-ResistinR Pipe Offers 
Ideal Medium With Which to Huild Ileal InterchanRer 


tiY W. (• IlLELL, .ll', 

i ;u‘ li 1 IimO M U' II' I I O' (■' 'll - nil lOL i < I . ! 'II''-Inn i;li i’ i 


I NClUiASINti iMti'CesI in I'ui'l I'nnsi'i'Viil inn in n'l'i'nt 
years, C(iU))le(l with the hiRliei rosi iil liiel for Indus 
trial (iperalion, ha.s f'lrccil the rl■en^'^ltnui that waste 
heal, heretuf'ire not eonsulered an item of value, ran he 
utilized, and hy simple methoils mad(‘ to do useful work, 
even on small heatiiitr fiiniai-es. In units of larger size, 
the value of wast(“ heal has lony hern known and re¬ 
claimed to a eonsiderahle decree in hlasi, opeii-hi'ai'lh, 
lat'Re billet heiiliiiR and reverhiu-alory furnaces, irlass 
tanks, pot furnaces and others. 

Heclamalion of wa.sle heat in thesi' laryer units was 
due not to a desire to save fuid, hut to the necessit\ foi 
increasing thi' Marne teniiierature Iliyh furnace li'ni- 
peratures for heatiUR operations where the metal or 
compound must he raiseil to 2.7nn iIcr F. or more is 
accomplished hy addiiiR, to the hud itself, appreciahle 
'ILiantilies cd' seiisihli' heal in the air reipiired for com- 
bust ion Thus, I’ittshuiRh natural yas, coiitaininfr 1,130 
If.t.ii., has a maximum llanu' temperature, when hiirned 
in the correct amount of cold air, of ap)iro.ximately 3,'00 
dey, F. At this temperature all the heal liherali'd diir- 
iiiK comhustioii is carried awa.t hy the ]iroducts of com¬ 
bustion. If lh(‘ air is pri'heated hy any method to, say, 
1,200 dry. F., that air will hriiii'; in ^fiO H.l.ii of sensible 
heat, which, if added to the original value of the yas, 
will yive a total calorific value of the nii.vture of 1,130 
-f 250, or 1,380 K.t.u. per cu.lt 
This yas, with a calorific value ol 1.380 ll.t.il. per 
cu.ft., will have a theoretical Maine temperature of ap¬ 
proximately 4,280 dey, F. The increase comes entirely 
from the iireheated air, ind naturally, with hiyher Marne 
temperature, a heatiny operation will he carried out 



Fid i - SKNSIIH.E UlCAT IN AIR AND FLUE I.1AS 
Af'yuinplionf'; i’ittHhurRb tuitural gaa buniod in th^oi olical 
amount of air. 



Kl<: :: \l''riU)}t'S first ItKt'Fl'KUATOR, MOFNTFO OX 
TO()l/-UOOM KRUXAFK 


with considerably greater rapidity than with lower 
Marne temperature. Other similar problems in maxi¬ 
mum flame temperatures on Pittabiiryh natural gas 
may be solved graphically as shown in Fig. 1. 

Waste heat may be salvaged in throe general ways: 

1. By placing a steam boiler in the waste gas flue 
between furnace and stack to generate steam. 

2. By use of the regenerative furnace. Thi.s has two 
sets of rever.sing chambers in the wa.ste gas flue be¬ 
tween furnace and stack. The flue gas passing out 
gives up its heat to the brick checkerwork of one 
chamber and on reversing incoming air picks up this 
heat. 

3. By recuperators. These are tubes placed in the 
waste flue, between furnaces and stacks, and through 
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whifh air for combustion is passed, therein- absorbiiiir 
heat. 

Foi- obviou.s reasons heat-salvagi.iK apparatus of the 
first classification is out of the question for small 
furnaces, 

Kegenerators of the second classification are rela¬ 
tively great in first cost, upkeep and labor cost, and 
recpiire careful operation to accomplish good results. 

Recuperators ap])ear to offer the best solution of 
wa.ste heat recovery in smaller furnaces. Once installed, 
the.v reijuire no operating attention and if proiierly 
designed, upkeep cost is a relatively small item. Within 
certain limits, recuperative elements may be of tile or 
metal and inclosed in brick-lined containers. Tile 
recuperators are subject to the very severe criticism 
that, being of firebrick mixture, they resist the How or 
transfer of heat to a very much greater degree than 
does silicon carbide or metallic, elements. Accordingly, 
to secure an equivalent heat transfer from hot flue gas 
to colder air, it is necessary that the transfer area of 
tile recuperators vary directly as its thermal conduc- 
tiviiy. To obtain equivalent results, then, the .siiecified 
transter area of tile recuperators must be at least 
five times as great as with .silicon carbide’ elements; 
and from five to twenty-five times as great as when 
metallic elements are used as the medium of transfer. 
In addition to the foregoing basic objection to the use 
of tile recuperator elements, tile is fragile and hard 
to lay up with joints that remain tight enough to pre¬ 
vent escape of air into the flue gas compartments. 



Fia. 3—W. a. ROCKWELL CO.’a "ECONOMIZER FORGE" 
(FRONT REMOVED) 



I'n; I uxi-Eiti.Mio.N-r.M, itKi'ri-r.n.vruK n.s 

FlJltNACIO 

As the scope of this article includes relatively small 
furnaces, metallic recuperators only are considered, for 
in such practice, limitations of the tile recuperator pre¬ 
vent its successful use. Tile recuperators have a fairly 
well defined field of application in larger furnaces. 

While silicon carbide is a much Ixittei- medium for 
rccuiierator elements than fireclay tile, on account of 
its greater conductivity, it is open to the objections of 
high fir.st cost, fragile nature and the same difflculty of 
making tight joints. With their high thermal con¬ 
duction and relatively low cost, metallic elements with¬ 
out doubt are the best elements to use in recuperators. 
Rut if satisfactory results are to be .secured, a thorough 
understanding must be had of their properties, reaction 
under the working heats, and a knowledge of the en¬ 
gineering principles of recuperator design. 

A consideration of the metals available for recupera¬ 
tors of this kind may he interesting. Certain of the 
nickel-chromium alloys on account of their high melt¬ 
ing points and resistance to gases under high tempera¬ 
tures would make ideal recuperator elements. The high 
first cost of these alloys and difficulty of securing sound 
ca.stings .vith thin walls are severe drawback.? to their 
general use, but even so, these alloys are the only 
metals available which will stand temperature.? of the 
metal walls reaching 2,000 deg. F. or more. . 

Cast iron has long Ixien used in heat exchangers— 
recall the original blast-furnace stoves made with cast- 
iron pipe elements. Cast iron was fairly satisfactory 
for that service as long as the temperatures encountered 
were relatively low. Cast iron is reasonably satisfac¬ 
tory for recuperator elements where the final tempera¬ 
ture of the air does not exceed a few hundred degrees, 
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but it has the diiiadvantHtfes of requii ing a heavy wall 
section and relatively great weight. 

It is desirable to bring air and flue gu^ inlo as close 
and continuous contact as possilile tliroughout the entire 
length of the heat exchanger, Hpseil on iiresent experi¬ 
ence, it appears that relatively small pipes, say 4 or C in. 
diameter, manifolded so as to .secnie inoper area, offer 
the best available conduit. In the winter’s practice, it 
is customary to force air to be heated flirough cylindri¬ 
cal containers which are surrounded by the hot flue 
gas. The air passes counter current to the gas, both 
going at relatively high velocity. For iow'-tempera- 
ture work (where the flue temperatures do not exceed 
1,000 deg. F. and final temperaturi' of the air 300 or 
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400 deg. F.) wrought-iron pipe gnes excellent results. 
But when the flue gases are from l.dlin to 2,200 deg. F, 
and final air teniperatures 300 to 1,200 deg. F., un¬ 
treated wrought-iron or steel inyie does not last long. 

If steel pipe is impregnated with aluniinuni l Valorized 
after the method of the t'alorizing Co of Pittsburgh), 
pipe recuperator elements will give an economical per¬ 
formance in waste heat recovery within the temperature 
limits just mentioned. The life of calorized pipe is 
from five to ten or more times the life ot untreated 
pipe. The cost of the special treatment is ipiite low. 
A calorized pipe has the added advantage of maintain¬ 
ing the same high rate of thermal conductivity at all 
times, for it does not scale. 

The design of thermal recuperators should not be 
attempted by those not thoroughly versed in the art, 
for many factors must be co-ordinated to produce 
economical results; otherwise an installation that is 
neither economical nor .satisfactory will result 

A considerable number of furnaces employing the 
recuperative principle of salvaging waste heat by use 
of metallic recuperators are in general use. The writer 
believes that he developed in 1913 and arranged to 
have placed on the market one of the first commercial 
recuperators for small furnaces. This consisted merely 
of mounting on top of a small tool room furnace a 
brick-lined chamber containing a coil through which 
the air was forced (Fig. 21. That the u.sc of even this 
small device was worth while is indicated from the 
heat balance (Table I) of one furnace operating with¬ 
out a recuperator and one furnace with recuperator, 
both furnaces being of exactly the same size and 
operated under identical temperatures in the heating 
chamber (2,4B0 deg. F.). 

It is interesting to note that less than 10 per cent 
of the total B.t.u. required in an average hour was 


represented in the heat returned in the air. The recu¬ 
perator effected a total saving of 31 per cent; less than 
10 per cent was represented in actual heat returned, 
while over 20 per cent was had through increased flame 
temiierature, less weight of furnace gases and other 
contingenl economies that generally enhance the value 
of recuperative devices. 

I’lie idea exemplified by Fig. 2 may be applied, of 
course, in many ways. Fig. 3 shows an especially neat 
and compact recuperator built alongside a .small forge 
furnace (designed by the W. S. Rockwell Co.). It has 
the front removed in order to show the calorized pre¬ 
heater pipes. 

Beginning early in 1915, and extending over a period 
of more than 2 years, in collaboration with John W. 
Griswold, the writer made a .series of testa on recupera¬ 
tive forge furnaces. The first experimental furnace, as 
constructed in the laboratory of Tate-Jones & Co., Inc., 
is shown in P'ig. 4. This recuperator was designed 
along the lines of a Junker calorimeter: Flue gases 
Wert' drawn through the recuperator by an exhauster 
mounted above, while air for combustion was forced 
through by a positive pressure blower (not shown in 
the figure). Much trouble was at first encountered 
with the heat exchanger elements. While only about 
30 in. in diameter with 45 in. effective height, they had 
an interior transfer surface of over 100 sipft. and at 
times reduced the gases of combustion from 2,000 to 
40(1 deg F’., and raised air temperatures from atmos¬ 
pheric to 1,700 deg, F'. 

Till' results secured were so very favorable that a 


I'm r.\K TVI'K FUK.NACE WITH SIX liKCUPEKATORS 

.second experimental furnace and recuperator was built 
for drop forge work in a large manufacturing plant at 
Toledo, Ohio. In this furnace forty to fifty steel bars 
3 in. diameter, 40 in. long were heated per hour to 
about 2,000 deg. F, to be forged into six-throw auto¬ 
mobile crank shafts. In one 24-hour period of ordinary 
shop operation it used 3,300 cu.ft. of coke-oven gas per 
ton of forgings. This is equivalent to leas than 15 gal. 
fuel oil per ton—a very remarkable performance. 

Fig. 5 shows a Car Type Annealing Furnace utilizing 
the same principle, but where the waste gas flues are 
brought outward into individual small stacks, instead 
of following the usual practice of passing upward 
through the furnace walls. Surrounding each of these 
stacks is a metal jacket through which air for combus¬ 
tion is forced and part of the heat of the waste gas is 
thus transferred to the air and reclaimed. 
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Racuperative forjiing furnaces of large size have been 
designed, patented and constructed l)y the Heppenstall 
Forge & Knife Co., one of that company’s installations 
being shown in schematic outline in Fig. fi. Recupera¬ 
tors in this furnace are caloi'ized F tubes, suspended 
in a chamber beyond the heating furnace proper, and 
into which the waste gase.s are directed Air i.s forced 
through these tubes, where it is heated and thereupon 



led to the oil burners at the fi’ont end. Remarkable 
operating economies are shown by this in.stallation. 
Temperatures from the recuperative effect are rela¬ 
tively low (600 to 700 deg. F.) and only about one-half 
of the total air required for combu.stion is pT’eheated. 

Interesting experiments are now being conducted on 
calorized pipe blast-furnace stove elements, with a view 
toward determining to what extent cidorized air jiipes 
can replace the regenerative brick chtimbers. Complete 
data on these experiments are not now available for 
.lublication, but extremely satisfactory results tire 
shown from the preliminary figures. A consideration 
of bla.st-furnace stoves is beyond the scope of Ibis 
article; but it is mentioned to show that the subject i.s 
of sufficient interest to cover all phases of induslry 
wherever the use of heat is of importance. 

K(;onomies From Recuperation 

Naturally the question will be asked, “How much 
can we save by the use of recuperative devices?” 

There are at least twenty variable factors which will 
have a bearing on the ultimate over-all saving. Saving 
will be less where the existing non-recuperative furnace 
jiractice is very good. Poor or indifferent furnace prac¬ 
tice is vastly improved by the u.se of recuperation; 
when provision is made for the installation of recupera¬ 
tive elements and the furnace placed in the hands of 
competent engineers, they will frequently so change the 
existing design of the furnace itself as to produce a 
still greater economy. 

It is possible to design the recuperator to salvage 
almost any amount of waste heat that may be arbi¬ 
trarily named. The higher the temperature of the 
waste furnace gases the greater the percentage that 
can be economically recovered. In forging practice it 
is economical to premise a design on a 50 per cent recu¬ 
perative efficiency; for low-temperature heat-treating 
practice in small furnaces it is seldom economical to 
carry recuperation be.vond a maximum of 30 or 40 per 
cent. On the other hand, recuperators operating on 
relatively low recuperator efficiencies will be found to 
produce material over-all savings. A chart is shown in 
Fig. 7 giving: (a) the fuel saving possible with waste 
gases at any temperature, (6) combustion conditions 
within the ordinary range of furnace practice, and (c) 
the saving with recuperators of varying effectiveness. 


This chart shows, for example, that gases which leave a 
furnace at 1,400 deg. F. and have entrained 10 per cent 
excess air carry out a total heat eipial to that produced 
iiy 38 per cent of the fuel fired. If a recuperative de¬ 
vice having a 40 per cest thermal efficiency is connected 
to the furnace, then over 15 per cent of the total heat 
tired will be returned to the furnace as sensitile heat in 
the air for combustion. 

The theoretical fuel saving itself is of considerable 
interest, but in every ease the actual saving will be 
found much greater than the theoretical; for, as ex¬ 
plained before, the addition of sensible heat to the fuel 
gives the eijuivalent result of increasing the calorific 
value of the fuel and thus increasing flame tempera¬ 
ture. How this works out in theory and practice may 
be seen by re-examination of the chart Fig. 1, which 
shows the heat in the products of burning 1 cu.ft. of 
Pittsburgh natural gas, containing 1,13(1 B.t.u. per cu.ft. 
If we read down from this curve on the vertical ordi¬ 
nate, we shall find the theoretical flame temperature a 
trifle less than 3,600 deg. F'. If the air is preheated 
by recuperation to 1,200 deg. F.. that air will contain 
250 B.t.u., which, added to the 1,130 originally in the 
gas. will give a total calorific value of the fuel of 1,380 
B.t.u. Reading through as before, Pittsburgh natural 
gas with 1,380 B.t.u. will have a theoretical flame tem- 
piu'ature of 4,280 deg. F'. Thus, by increasing the 
calorific power of the fuel 18 per cent, we increase flame 
temperature over 20 per cent. 

It seems wise to iioint out the aitvisability of en¬ 
trusting the design of recuperativt* devices only to com- 



l-’IG 7- FUEL IXISSKS AND I'ClSSIItl.E SAVINGS 


petent engineers. The mass of variables affecting 
actual results can be only roughly evaluated from such 
data as are at present available. This points to the 
likelihood of obtaining only mediocre results by those 
who do not have available the necessary experimental 
data as yet unpublished. 

Although this article presents data which cannot be 
classified as conclusive, yet they are sufficiently indica¬ 
tive to call attention to the possible savings of our 
natural resources. Fuel savings and other economies 
are now possible by making comparatively inexpensive 
alterations in furnace installations. The era we are 
now facing promises to be one of the most severely 
competitive that manufacturers have as yet experi¬ 
enced. Many plants operating on narrow margins should 
find such basic savings of vital significance. 
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Aiilomalic Furnace and Quencher 


The \\. S liDckwell Co, of .New 
York, maiiufucturi'r of iiidusinal fui' 
iiHL'es, has had on the marki'i for 
somi' time an automatic rotar,\ hcaC 
inn furnace and an automatu' rolaia 
(lucnchinj' lank. It has recently 
effected ;i ceinhiiiafnm of Ihi'se two 
unit." so that they ina.v he operated a^ 
one; and healiny' and (lUeiahinL' ctin 
he carried on as a continuous, auto¬ 
matic unit process. The accomptiny 
inn pholo}.p'aph shows the set-up of 
the cornhined units. 

The operation of these units s(‘pa 
r.'dely IS well known to those inter 
ested. Wheti operated tonether the 
procedure is as follows: After the 
material has heen slowly liroui;ht up 
to temperature and dischartred from 
the furnace, it slides into the suli 
merned end of the ciuenehiiiL' tank, 
where it is automatieidly picked up in 
small lialehes by the internal thread 
of the rotalinp tank and conve,\ed 
through the ipieiichiny; lliiiil as it is 
raised to the tinal dischai’Ke, 

This comhination proviiles, then, a 
eonlinnous unit Ki''hit! individual and 
uiiifoiin trealinent in both heatiiii; 


am! qiieiichiii);. Ky its use, as apminsl 
11,ai of the elements separately, 
( hances for trouble with the product 
aie largely eliminated. A real advan- 
lape IS also gained ihrouuh the redue- 
lioii of labor required to operate and 
the elimination of dependence on the 
hnniaii element. 

Heavy Duty Motor 

Of recent years there have heen 
few iniiovations of yreat novelty in 
the field of electrical motors, which 
adds particular interest to the new 
line of heavy duty, polyphase squir- 
rel-caKc motors recently placed on the 
market by the Louis Allis Co., of 
Milwaukee, Wis. 

Ill the usual desiyn of this type of 
motor, the rotor winding is formed 
with I he bars individually .loiiied to 
the end riiiKs, This makes a mul¬ 
tiplicity of .ioints and is a source of 
delays for repair when loose bars 
occur. 

In the i.-A Type H. 1). motor, the 
new Allis t.eiie, the entire windintt 
of the rotor consists of an integral 




sheet of copper, punched and formed 
by a special mechanical process. Thi.s 
one-piece winding is machine 
wrapped around the rotor core, the 
copper bars being expanded into the 
core slots by swaging, as indicated in 
the accompanying illustration. The 
single .joint that extend.s through the 
two end rings is silver welded, after 
which the metal at both connections 
is proccs.sed by means of a contract¬ 
ing operation that rehardens the cop¬ 
per at the point where the heat, ap¬ 
plied during the welding, softened it. 
This treatment results in a lapped, 



iiiiToii Kill; .M.i.is .si,iriiipj,:i. 

I' \<in .Ml iTi ii: 


silver-welded joint of maximum 
strength. The rotor winding, except 
for I he joint in the two end rings, is 
electrically and mechanically as sub¬ 
stantial and indestructible a.s a piece 
of pure cojiper pipe. 

On account of lieing fabricated of 
comparatively thin copper stock, a 
material that has a high thermal con¬ 
ductivity, this rotor winding readily 
conducts the heat generated in it 
toward the ends of the rotor bars, 
where the heat is di.ssipated through 
the action of malleable iron fans. 
The rotor bars themselves also con- 
■stitute a very efficient blower, thu.s 
materially increasing the ventilation. 

The rotor core is a .self-contained 
unit, and may be pres.sed on and off 
the shaft readily, as it has a straight 
keyway. Otherwise it is largely con¬ 
ventional except that it employs open 
slol.s without the usual overhanging 
tooth tips. Experience has .shown 
that so long as a suitable relation i.s 
maintained between the air gap and 
slot width the performance doe.s not 
suffer as regards power factor and 
etikicncy and that a rotor core of 
this construction, with a suitable 
winding, results in exceptionally high 
starting and running torques. These 
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abnormally heavy starting and run¬ 
ning tonjuea have led the manufar- 
lurers to increase the shaft size 
above the usual practice for a given 
rating, which, in combination with 
the liberal bearings, fabricated from 
a phosphor bronze, insures excep¬ 
tionally long life in service. 

While great stress has been laid on 
the mechanical ruggedne.ss of this 
new line of motors, the electrical 
characteristics have received cspially 
careful attention. In addition to the 
exceptional starting and running 
tonpies, all motors are guaranteed to 
carry their full rated load contin¬ 
uously with a temperature rise not 
exceeding 40 deg. C., and after their 
ultimate temperature has been 
reached, to carry 2,I per cent overload 
for 2 hours with a temperature rise 
not exceeding 55 deg. C. These 
motors are made in standard indus¬ 
trial sizes, voltages and frequencie.s 

Thermal 
Condiictivi ly 

Interesting researches have been 
carried out by the h'eather-.Stone In- 
ulation Go., of Los Angeles, on the 
thermal conductivity of what is 
known as the Feather-Stone insulat¬ 
ing brick, manufactun'd by the com¬ 
pany from material obtained from 
Its dejiosit at Govina, near Los An¬ 
geles. The weight per brick is lit¬ 
tle more than 21 lb., or 37 lb. per 
cu.ft. Compressive strength has 
been calculated at 3(1 tons per .sq.ft. 
Thermal conductivity amounts to 
about 1 B.t.u. per sq.ft, per hour per 
deg. F., which is about one-tenth 
that of ordinary firebrick. Charts 
showing the comparative thermal 
conductivities of Feather-Stone 
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]'MG. 1—GRAPH SHOWING THERMAL 
rONDUCTIVlTlES OP VARIOUS 
TYPES OF BRICK 


brick, common red and refractory 
brick are shown in Fig. 1. Fig. 2 
illu.strates graphicallx the relative 
heat lo.ises through the insulated and 
iiniiKsulatcd walls of a furjiai't*. 

rhennolilh Cemeiil 

A new lire cement has been de 
velopcd by the Harbison-Walkor Re¬ 
fractories Go, The trade name given 
it is Thermolith. It is claimed for 
this cement that it sets hard and 
bonds fireclay brick firmly without 
heat. Fireclay and many other fire 
cements are incapable of bonding 
firebrick at ordinary temperatures, 
Thermolith remains a bond at all 
working temperatures-—extreme heat 
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conditions neither fuse it nor crum¬ 
ble it. It is a high-temperature 
cement and a low-temperature ce¬ 
ment. It IS also claimed for this 
cement that it does not flux the brick 
at any working temperature, becau.se 
it is chemically neutral. This same 
cjuality also enables it to resist the 
action of slags and clinkers, no mat¬ 
ter whether acid or basic. It is me¬ 
chanically strong. It withstands 
abrasion, either of furnace charge or 
mechanical equipment. 

Thermal tests which have been 
conducted show this cement unfused 
at even the highest working tem¬ 
peratures, and in abrasive tests it 
has been impervious to sand blasts 
of sufficient force to wear down fire¬ 
clay brick. It comes in dry pow¬ 
dered form. It is applied with a 


trowel after simple mixture with 
water. It does not require covering 
with water to prevent deterioration 
when not m use after the package is 
opened. It is packed in 200-11). air¬ 
tight metal drums. 

The Cl ment is recoimnemled by its 
manufacturers for u.se in laying up 
fireclay brick in blast-furnace and 
blast-furnace stove lining's; boiler 
settings and firebox arches, heating, 
forge and welding furnaces; copper, 
lead and zinc furnaces; cement, lime 
and pottery kilns; gas regenerator 
linings; glass pot furnaces and glass 
leers; brass furnaces, and other mis¬ 
cellaneous uses. It is also of great 
value in patching and repairing fire¬ 
clay Tirick construction, such as in 
boiler and gas-generating practice, 
where rapid and etfective repairs are 
a requisite for uninteri'upted .serv¬ 
ice. This cement is also effectively 
used as a coaling on refractory sur¬ 
faces for protection against abrasive, 
corrosive and chemical attack. 
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Hfimn, Norton A Ho.. U Klphlnstone 
Clrelti. Bombay, India. Invite the receipt of 
corr«‘spondenee and catalogs on engineering 
subj4U’ts for whleli they may have openings 
In Bombay and India In general. 
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World I'aper Prodiirtion 

From a recent article in I'tipti wi 
learn that the total productnui of the 
existing 2,825 j»aper mills all over tin 
world in l‘J12 amounted to approxi- 
irately 11,750,(100 tons and in 1020 th(‘ 
total output of paper and boards wa- 
about 14,500,000 tons. The averatcc 
production of paper per meter-width of 
paper machines hy countries has been 
estimated as follows: (iermany, 540 
tons; France, OfiO tons; Sweden, 81*5 
tons; Enjtland, 010 tons; Norway, 1,000 
tons; Finland, 1,240 Uins; Japap, l.OlU) 
tons; United States, 1,845 tons; and 
Canada, 2,200 tons per year. The Ions 
are to be understood as nu'lric toin-. 

In 1021 the daily capacity of Ihi 
United States mills was 7.H25 ton- 
mechanica*, 5,7*0 tons sulphite, 001 
tons sulphate and 1,846 tons sixla )iulp 
During' 1021 there was also coiiverteit 
into pajier 2,550,000 tons of wood puli' 
and an unknown (luaiility of raes 
However, the iiroduetion of 1021 wa^ 
much less than that of 1020, judk'mi; no: 
only from the la^ported decreas« ol 
846,000 tons of wood pulp but also from 
the fact that imports were les^tmed 1>\ 
206,000 tons as a^rainst 1020. This de 
crease w’as not confiruMl to tlu' Unilcl 
States alone, as all over tlu* world the 
same lesseiu'd inanluction for ]!* 2 ! 
occurred as compared will) 1020 ami 
even 1022 did not nmch tlie production 
of 1020 

---- 

/ine DuhI hikI IIh IIhch 

A. Rillaz, in L'lndnxfnc r/iiaia/m. 
Aug. 18, 1022, p. Iil2, notes that tlios(‘ 
ehemical properties of zinc to which it 
•owes its extended use in the powdered 
state are: (a) Reducing properties, 
which are utilized particularly in dye 
manufacturing—for example, in the re¬ 
duction of nitro compounds to organic 
amines, and in the preparation of 
sodium hydrosulphite for the reduction 
of the vat colors; (h) the property of 
precipitating metals, such as copper, 
cadmium, lead, silver and gold from 
their solutions. It is used in the puri¬ 
fication of zinc sulphate solutions des¬ 
tined for electrolysis or for the manu¬ 
facture of lithopone, and precipitating 
gold and silver from their cyanide solu¬ 
tions; (r) the property of combining 
with dry oxygen only at a high tem¬ 
perature. and of giving with moist air 
a basic carbonate or with sea water an 
oxychloride which protects the bulk of 
metal from further alteration. These 
proporti<*« have led to the following ap¬ 
plications: Fainting iron objects; gal¬ 
vanization by cementation (sherardiz- 
ing, which consists essentially in im¬ 
mersing iron objects in zinc dust at a 
temperature of 200 deg. C.); cold or 
electrolytic galvanizing of cast-iron ob¬ 
jects; and metallization, or deposition 
by projection of a layer of zinc on the 


of the meial to be proteeted. 
Tlic industries winch use jiowdered 
/inc obtain the material from dilTerent 
-ources, in aceordance with the chemi- 
tal role it has to play. (*ne of these 
I'ouices is from zinc smelters in which 
till' zinc dust is but a byproduct. It is 
also made iiy blowing a stream of gas 
.‘mainst a trickle of luiuid zinc, and 
!iy a littlc-known pulverization (grind¬ 
ing) process. Zinc dusts arc far from 
licmg pure zinc; they contain varying 
amounts of foreign materials, more or 
less undesirable to the user. 

V\) to recent years the presence of 
carbon ui zinc dusts was explained 
solely by mi’chanical entrainment of the 
chnicnt volatilized from the charge or 
liom the electroiles. ],emarcharids 


liii]iorlant Artiden 
In (iurrriil LiU'rature 

\l(.ic tliaii (Iflv indn'^lnal l-'ihiii'al 
(II v, irtilifli pel uhIkmIs and Itadc 
ji.ijuts iiM i(Vii'W<-i! r<K'daib l)V Oi*' 

vUil! ‘d Chrm <( M<( TUv iilliclt-. 
JoOd ht'IdW have Ixcii i-rl.i'U-d t'l cin 
111-'' pilblualloliH b*-cau'-c llx'V f p 
I (-.(111 the iiHist. Miii.^iilcUDUS UH'mi's 
11) ( oiitctnpoi ary lilct al m c. apil c<>ii- 
'(■(piciiUy .‘■Jiould lx o»' ( uix-id'Iabl<‘ 
inii ti'Ml 1(> our readers 'riinsc tliat 
lie u1 unii.siial ltil<'r< h1 'AiH br i>vib- 
Ji-bcd Inter in ab.sliact in tiio- (b-pait- 
in.'til but nH)( c ll Is I'l Cipl'-nl ly mi- 
liii'-'-lblt Id piep.iic a satisl’n tdl \ 
dll'll t :i( I dl at) artii I* li -t Avill 

I 11,1 bid dill I cad I'l s to K* ' P .1 III cast ot 
( III H at lilclalui'i and dit- ( I tbi ii 
i< idni^ to advanlai;c 'I'ln 11x11.01- 
•/lix - icVP"Acd liiivc all been icccivcd 
wiiliiii .1 fortnij^lit of dui inib!i( atioii 

(laic 

I’.l ri:CT OK I’riSATlON dN t'lAlW OK 
(:,\Mi''s lloiacc .ludd and I'diial K 

I '111 ll \ M> i hnnii iil Kiitinif u ta//, 

\piil, pp 22:b-22S 

I'KlilU'IK OK SWKI.l.l.SO ANT» 1 iKATl N<. 
I»i (’ <: .Siliwalbc PajHr. Maicb 

11, pp 7 10 

I IKVIO.OI'MKNTS IN Pui.l’ ANI' PAl’Kl! 
iMiKSTUV \V <1 Mio .Naiiyihtdn. 
I'iipt I Traiic Journal, -March 2~, r.*2.‘{, 
Tech Sc( , pp 

'PKANSKOHM ATION OK t'ol.OK I'igKA- 
TUiN.s l-'UOM DNIC SVHTKM Td ANOTHKH. 

II 1C Ives ('i)Utr Txuir Joiirnah 

.March, pp 102-1(17 

I tllTAlNlNU I-AfmK ItnAST-FCHNAKK 
I’euPKKTioN 1) T Cruxton hon 
.1//C. March 29, 192:1. pp X9T-900. 

ICkkkc't ok Gah (.^UALirv on Qkan- 
Tl'IY I'SKI) BY ('nSTOMKHR Harold 
I lavles, prcHlditiliiil address. Man¬ 
chester liistrlot In.stiliitlon of Has 
ICnKiiieerx Ha .1 Journal (Ixindon). 
Keb 28. p 517. 

IC.XI'KUIKNKB VVlTil VRHTK'AL HK- 
ToRTS. C F. W Rotulle (fas Jinir- 
nal (Ixaidon), Feb. 28, p, 529. 

Sakkty EniUNKerino in the Com- 
eREHSioN OK (Iaseb A. L> Histcen. 
Mfchiinirnl KngMii'rring, April, 1923. 
pp 2-12-215 

.SonviNo THE Rekhaotoriks Frob- 
UKM OK TiiK Navy G. M. Galvin. 
Jiiur Am Snr of Naval Unginerrs, 
I'Vbniary, 1923. pp. 116-152. 

Data on the Erm’TiVK 
Voi.ATUJ'i'T OF Motor Fuei.h Robert 
1C WiIhoti and HanSc! I* Rarnard. 
4th Jour, i^oc Automotive Kiigi- 
nms. Mareh, 1923, pp. 287-292. 

NKW iNTKRl’tUrrATlON OF Exhapst- 
Gah Anai.ysih E H. laickwood 
Jour Sor 4ufamof4v€ Engineers, 
March. 1923, pp. 299-301. 

The German Rhominr Industry. 
M. Debumsy. Chimie et Industrie, 
February, i928. pp. 245-258. 


{Revue de la Metallurgie, December, 
1920) drew attention to the relation be¬ 
tween the carbon in the dust and the 
carbon monoxide in the distilling gases, 
and proposed a chemical origin, de¬ 
pending upon the reduction of the car¬ 
bon monoxide by the zinc, to the carbon. 
The main reaction is Zn-l-CO--ZnO + 
C, but this is modified hy two other re¬ 
actions, ZnO (’0 n Zn -f COs and 
CO. f C 2CO. 

The oxidation of the zinc vapors by 
air is the most general and widely ap¬ 
preciated cause of the formation of 
zinc oxide contained to the extent of 
from 6 to 50 per cent. Air exists in 
the retorts and condensers, from the 
very commencement of the distillation, 
and cannot bo avoided either in the 
ordinary furnaces or in the electric fur¬ 
nace. Zinc nitride, ZmNv, the propor¬ 
tion of which in a zinc dust may vary 
from 0.16 to 0.42 per cent, is also 
formed from reaction with atmos¬ 
pheric gases. 

Microscopic examination shows that 
grains of zinc dust are metallic glo¬ 
bules coated with ZnO crystals; a cir¬ 
cumstance which prevents the metallic 
droplets from wetting each other and 
uniting with the main body of liquid 
condensate. 

Heated in air, zinc du.st, owing to the 
concentration of oxygon on the surface 
of the metallic particles, ignites before 
melting. 

Teniperatiire (’ontrol in 
Sl<*<‘l Making 

rharle.s Clausel de Cous.sergues pre¬ 
sented a papin- on “The Influence of 
'femperature in Steel Production” be¬ 
fore the Liege Ckmgress, June, 1922 
(Rrviif’ dr Mrfailuygie, 1922, pji. 659- 
644), in which he notes that for a long 
time one of the de.siderata of steel¬ 
melting practice was to get the highest 
possible temperature. However, one 
now begins to question this statement 
and to wonder whether a maximum 
temperature is always to be considered 
as the best condition for the molten 
bath. 

tlonsider the basic open-hearth proc¬ 
ess; it is well-known that an increase in 
temperature will accelerate the forma¬ 
tion of basic slag with a relatively high 
melting point and will also tend to 
maintain the slag in a fluid state. 
Therefore it may be considered ad¬ 
visable to reach a high temperature as 
rapidly as possible—say above 1,600 
deg. C. Such a high temperature will 
also aid the oxidation of variou.s im¬ 
purities in the steel, as this is done 
largely by iron oxide and as the solu¬ 
bility curve of the oxide of iron in iron 
ri.ses sharply with the temperature, be¬ 
ing practically nil at 1,400, about 1 per 
cent at 1,700 and 3 per cent at 1,800 
deg. C. 

Such high temperature will, however, 
hinder dephosphorization. It has been 
demonstrated some time ago that phos¬ 
phorus might act as a deoxidizer in 
presence of carbon if the temperature 
is not very high. Such, for instance, 
was the practice of D^azeville 
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plant in France in 1902 and 1903 and 
of the Tsaritzyne works in Russia. The 
same fact was also pointed out by Howe 
in his work on steel when referring to 
the Creusot practice with basic bes- 
semers. It has been said sometimes 
that on theoretical grounds such a proc¬ 
ess will prove impossible above the in¬ 
version point of the reaction 

P.O. + 6C = 2P -f- r>co, 

i.e., above 1,100 deg. C. That is, how¬ 
ever, in contradiction with practice, and 
the error seems to lie in the fact that 
phosphorus does not occur in the bath 
as phosphoric oxide, but as phosphate. 

A.s it is often advantageous to de¬ 
phosphorize the bath in the presence of 
carbon, the process should be conducted 
at that stage which makes dephos 
phorization possible—i.e., at a relatively 
low temperature. Incidentally the 
lower temperatures will assist in get¬ 
ting rid of iron oxide, as its solubility 
at lower temperatures i.s very small. 

Tt follows from the.'^o two series of 
considerations that the molten liath 
should be superheated first and then 
.somewhat cooled dowm. Final deoxida¬ 
tion will be effected then at a relatively 
lower temperature, a smaller amount of 
oxid("< will have to be reduced, le.s.s do 
oxidizers will have to be used and a 
saving in costs obtained. 

A Mew Malerial for Fernianenl 
MagnelH 

The performance of a permanent 
magnet depends upon both the rema- 
nence and the coercive force. The 
jirodiict of the remanem-e (/?') as de 
teriiuned in a yoke by the coercive 
force K, as measured by a mag¬ 
netometer, is considered to be a measure 
t>f the quality of the magnetic ma¬ 
terial. It has been shown' that, by the 
addition of manganese to iron, the 
coercive force was increased to double 
i.hat of the ordinary chromium or 
tungsten magnet steel, but that this 
was accompanied by the reduction of 
the remanence to a point where the 
alloy was uaelos.s as a permanent mag¬ 
net. In the present investigation^ the 
addition of cobalt, with its known bene¬ 
ficial effect upon the saturation value 
of iron, wa.s studied by Gumlich. F'irst, 
three series of alloys with carlion 
ranges of 0.7 to 0.8 per cent, 1.0 to 1.1 
per cent and 1.2 to 1.4 per cent contain¬ 
ing from 3 to 11 per cent Mn, and with 
Co about 35 per cent, were made up. 
It was soon found that there was no 
advantage in going over 4 per cent in 
Mn. The best alloys of these series 
were found to tie (11 max. 500): 
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The best heat-treatment was found 
to be quenching in ice-coolcd oil from 
m deg. C. 

The addition of cobalt in any lower 
proportion than 33 per cent caused 
rapid falling off in both R’ and K. 

In another series chromium wa.s 

^Elcctrotcck. Zeitschrift, vol. 40, p. 2fi 
(1919). 

•Q, Gumlich, Electroiech, Zeitnehrift, vol. 
44. pp. 147-51, Feb. 16, 1928. 


added to determine in what oegree this 
element could be used as a substitute 
for the expensive cohalt. It was found 
that .5 per cent Cr could be substi¬ 
tuted for 10 per cent of cobalt with¬ 
out appreciably altering the niagnetie 
properties, provided the carbon was 
kept around 1.1 per cent. If, how¬ 
ever, the Co was kept at 35 per cent 
and 5 per cent Cr added, very much 
better results were obtained, as, for 
cornpari.son (H max. 500): 
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A'XA'XlO- 
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35 
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3 I4‘>7 
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In these higher coercive force alloy.'' 
It IS necessary to u.se higher magnetiz¬ 
ing force.s than in ordinary magnet 
steels. Fields up to 1110 H max. wei'O 
tried and gave increasingly good re¬ 
sults. R’ and K were boosted to 9310 
and 227 respectively, os' compared with 
9130 and 2()3 at li mi x. .^»00. 

Witli high (b’, Co and (' (alloy 5). 
it was necessary to increa.se the hard¬ 
ening temperature to 87“) deg. C. Un¬ 
der aging, hammering and heating 
tests these alloys .showed little change, 
the maximum Ixung 3^ per cent due to 
heating to 100 deg. C. The tempera¬ 
ture coefficient (20 to 100 deg. ('.) was 
found to he 204 v 10 which is about 
the same as our ])resent (’r and W steeN. 


(birroNion of Metaln by 
Hofrigeration Hriiie 

Ilesults of a study to determim* causes 
and methods of overcoming corrosion 
in refrigeration brine sy.stenis by Emer¬ 
son P. Poste and Max l.>nnau(‘r, of 
the Research Laboratories, Elyria 
Enameled Products Co., are summar¬ 
ized in 77fc Miih Dcah-r for February. 

Three type.s of brine were found in 
commm’cial use: Natural calcium chlo¬ 
ride, .soda byjiroduct calcium chloride, 
sodium chlornle. The latter is not used 
to any extent, ns it is of a severely 
corrosiv(‘ nature, probably due to an in¬ 
duced oxidation. Analys<*s of the two 
types of calcium chloride are as follows: 
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To determine the effect of acidity and 
alkalinity on rate of corrosion, tests 
were made with a brine of comrnerTially 
[)ure calcium chloride treated with lime 
and acid to produce a range of from 
the equivalent of 0..5 per cent free cal¬ 
cium hydroxide to 0.3 per cent free 
11 (b. The curve indicates that to keep 
corrosion at a minimum the alkalinity 
must be greater than 0.1 per cent. 
Brines originally alkaline will turn acid 
gradually, and a curve showing the 
rate in days plotted against original 
alkalinity was also determined. As in 
the first curve, the break in the curve 
conies at a free lime content of 0.1 per 
cent. Rate of corrosion was also found to 
decrease with the density of the brine. 

These and other findings may be 
summarized as follows: Essentially 


pure calcium chloride brine is alkaline 
when first made, but it soon turns acid 
on exposure to air, due to absorption of 
carbon dioxide. With this acidity comes 
a narked increase in corrosive action. 
The activity is maU-rially increased in 
the presenei' of magnesium chloride as 
a result of the earlier development of 
acidity and the formation of corrosive 
ammonium chloride in the case of 
ammonia leakage. Contact of unlike 
metals or the presence of stray elec¬ 
trical currents increa.ses the rate of 
corrosion of a pure brine and the pres¬ 
ence of the above impurities accelerates 
these electrical tendencies. The cor¬ 
rosive action of brine decreases with in¬ 
creasing l)rine den.sity. Chlorides are 
on the market which are contaminated 
with magnesium chlorides, though first- 
class materials are available, both soda 
byprtiducl and natural chlorides. Cor¬ 
rosive brines free from magnesium chlo¬ 
rides may be corrected by treatment 
with lime if the alkalinity produced is 
maintained above 0.1 per cent. This is 
readily done hy keeping a supply of 
lime in a bag hung in the brim* tank. 

Vi ear on Rails 

According to M. .1. Gouttier, in 
U')iirn'}<clU’ des Mitten, vol. 11, 
p .“>24, the Sandberg sorbitic process of 
imjiroving rails-- used to a certain ex¬ 
tent. in England “has been lately ap¬ 
plied by a traction line in Paris. Ow¬ 
ing to the iiuTea.se <if the volume of the 
traffic and of the weight of the cars, the 
rails were being .subjected to a more 
severe strain and are wearing down 
mor(' rapidly than ever before. Inves¬ 
tigations were set on foot to find a 
lemedy. First it wa.s thought best to 
alter the section of the rail. Another 
line of research was the question of 
using nickel steels, but their price 
proveil prohil)it.ive. The manganese and 
high-carbon steels were also studied. 

Steel rails containing 0.5 per cent C, 
0.3 per cent Si and I.l per cent Mn, 
tieated by the Sandberg process, gave 
very good resistance to wear and were 
not expensive. 

The Sandberg sorbitic process is ap¬ 
plicable to the treatment of all similar 
articles where hardnes.s and toughness 
are reijuired. There are obvious objec¬ 
tions to hanlening rails by quenching. 
It is only necessary that the rails 
should be tough anil hard. Therefore 
the rail.s, when still at a temperature 
above the critical range, are cooled by 
a blasi of air or atomized fluid so as to 
(ool them with a moderate speed 
through the critical range and obtain 
finally a sorbitic structure. By this 
treatment an increase of 10 to 15 per 
cent of tensile strength and of 20 to 25 
per cent of elastic limit is easily had. 
Elongation i.s, of course, a little re¬ 
duced and the Brinell hardness in¬ 
creased by 20 to 25 per cent. Re.sist- 
ance to abra.sion is also raised very 
considerably. 

The proces.s has been developed to the 
treatment of rails tn fiitu, by drawing a 
high temperature flame along the sur¬ 
face of tile rail and then flooding the 
hot surface by a water Jet. 
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Review of Reeeiil Patents 


Gan-Flow Meter —Tharles W. {linmaii 
has been ^rant.e<l a patent for a 
flow meter which uses th<‘ heat inter 
chanj?e system f<tr irullcatinjr the rate of 
jfas flow. The method and apparalu*' 
are patented. The method consists of 
abstracting from the j^as the (juantity 
of heat resultin^^ from the fixed diminu¬ 
tion of temperature of the ^as between 
inlet and outlet, producing in the ah 
struc*linK fluid (water) a fixed tem 
peruture difference between inlet an<l 
outlet. The water flow is thus indica¬ 
tive of the rate of jfas flow, due ipcount 
bein^' taken of the specific heat'' 
and temjierature differences mvotvi'il. 
(1,440,401. Keh. 21, 

ProceHM for Treating Paper Mill 
Waste -.1. K. Plumstead has assie’ncd 
the Jessup & Moore Paper Co,, of Phila¬ 
delphia, a process for recitvennp tin 
soluble salts and the conihined carhon 
in pulp mill waste li<iuor. Thi.^ is lionc 
by passing; first IhrouKh an incim'ratinjr 
evaporator that takes off all the wati'r, 
some of the (•luonical.s and ^^asc- 
formed and reduces the combineii cai 
bon to a char. The resulting mixtuic 
of carhon and <}n'n)i<’als is treated wilh 
water in a dissidvinjc tank, pnoiind up 
finely and lilleri'd. 'I'hc carbo’: slud,c<‘ 
which IS thus obtained is <lned and 
ground a^ain and finally usisl as jniivci- 
ivanl fuel. The hot Ceat<-d 

in a scrublntiK^ •system to lemovi an> 
valuable product.^ befon* allowinp^ Ihimi 
to escape. 0.442,404. -Ian. !0, 102:! ) 

Klectrical Precipitation of Plorculcnl 

Material —This invention is comerned 
with the electrical preci]>italion ol 
suspended materials from ^asi-s, when 
the suspended materials ari- of a lip'bl. 
floeeulent nature such as soot or larhon 
.smoke. In loder to overcome llu' 
difficulty of prcciidtation of such ma¬ 
terials, a solid, pulv(‘nilent material ol 
a coarser, heavier natme than lie' 
material which it is desired to lire 
cipitate is di''tributed into the ira'-. 
This heavu')’ material servt's to foim 
w'ith the Hoeculent nudi'riat a 

compact and ^ranulai mass easy of 
precipitation. 

In ojieration. a '•uitablc wciirblin^ 
and ^rrarmlatin^' medium, such as linch 
divided e.lay. fullers i^arth, s(»apstone. 
sand, cement, kiln flue dust or finelv 
divided rock or earth of any kiml which 
is heavier and more compact than the 
deposit whiih wanilti be formed by pre¬ 
cipitation of the material sus^iended in 
the gases is injected into the stream 
of gases passing to the electrical pre¬ 
cipitator so as to lu'eome thoroughly 
distributed throughout the body of 
gases. This may be effected by inject¬ 
ing such finely divided solid material 
into the gas stream by blowdiig it in 
with a current of air, or sU*am, or 
other gas, or a mechanical distributing 
apparatus. 


As the gas is then passed through 
the electrical jirecipitator and is sub¬ 
jected to the action of an electrical 
lield proilueed between discharge and 
coilccting electrodes, the material sus¬ 
pended in the gases, including the 
weighting and granulating agent afore- 
>.aid. IS deposited on the collecting elec- 
irodes. and is removed from such elec¬ 


trodes from time to time by jarring, 
brushing or otherwise. By reason of 
the weighting and granulating effect 
of the material added to the gases and 
deposited along with the material 
originally suspended in the gases, the 
material so precipitated will remain on 
the electrodes instead of being carried 
along by the gases. 

'I'his is of especial importance in the 
case of gases where the precipitated 
material includes more or less soot 
It has been found that in the precipita¬ 
tion of such material there is a 
tendency for the light, floeeulent soot 
particles to be carried along by the 
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<'mniHislI jon foi J*nnl\ui^ Lniuids 
\\ .ili.'i 7, .Iordan, New Voi W 

1,1IH,S47- S 1 2 . 1 n r ('oinposilioTi 
J P'iiIk'd K:i u < t, N( vs ^ oi k, N ^ , 
.isMtirnu lo T M Jnielie .V Smi'', 
w 'i Ol k 

1 llK,S(;i'- \'arnisti I’lneiis llotb- 
|.i 1 j.',, Siiiniiitl N .1 , and .\lbet 1 
I’.iismis S.u'hs. N< w \'mlv 

1 I IK,'.ml Cas-Mialv.^-is Miulnne 
!• I edm lek N Moi i land, • 'li le.ir.o. HI. 

1 t t'l ' 11 , 7 —MaiMil.ieliui ot Inlv 
Wahl) (> Snellmn. .'kllentown, I’a 
1,1 IlM'llj I i;! • I’imvs.s. 1oi Un 
.Mannf.minn oj No.,si Kiledncli 
! hi \ diicK, \\’lliiiei sdoi (. (b-finaiiy. 
.isMi^iioi lo lln J'’IoiH( hniann I'o. 

\’i w N'mk 

1,1 I'M 1 1 foiim I »i .•'1 1 o\ iim 1 >e- 
\ a I Hi ledneli llavdinK, NN’dinets- 
dm 1, lierinain , ..Msirimr (o lln 
l-'h'i'M'litii.iim I'o. .\ow N m k 

I I I'M',^! I'loei ss ol I'loduein^' 

< '.ii \ aerol and ’I'liv mol K.ilpb 11 
.MeK.-e. Now Yoik 

MIIML’T i’roersM ioi I’lodiiem^; 

N I imt Marlin Nds'-'mi .md .Nmnniii 
S llarn.Hon, I’eok-jki!!, \ V. as- 
■'icnm s lo tlie I'M, iM’liin,Mill I'o , 
\i w York 

1,1111.till Metlind ol Tnalinir 
Mol iane-> .Mfred W’obl. I>an'/;iK- 
I ..inplnlii. fii'e eitv of l^,^n7.l^;, .n- 
■-urnoi lo ilie I'll isebmann '’o, .N,'W 
N m k 

1 1 I'M - Melhod of W .ishiim 
I'onii'i' s-^od Yeasl Alltid W'old. 

I lanzu’-l .anrfuhi. 1 1 it < n \ of I ),i n- 
74'. assij.'-ner to lln l‘’lc'isi lunann *'o.. 
.\, w N m k 

t.ll'Mrili-- Solvent I'mnposit ion 
liirman \-' WillKie H,, It itnore. Md. 
,i.ss'i)jii(»i lo r, ,S Indnslrial .\liobol 

1 ,MIM .'>7 iLnann'liiit.’ (‘oinposit ion 
Ibrni.’Mi 1’’ Wlllklo Kallimoie, Md . 
as.'-au-iioi lo r S, Jlidu'-lnal Aleolnd 

1. I ll'.l Id* - AppalMlus tm rr<'du< - 
ui).'. Sop.i r at IHK. ntui k’l ed 1 n^’ l‘oW- 
<i<I.'d Coal I’llliSl n j'.'lzeliieVer 
and I'aul S Knitti.l, St l.ouis. Mo 
1.1 l''.Jlii;-'Ji:7 J’lm-ess of Craek- 
Int; 1! \ dioearb<«ii oil-v rinb i I’la''^- 
■aii.' (o I’roduce a Low-llodm>;-l’oiiit 
nil or l-'raclion Kuhaid W llannii, 
William 1' Mason and NN'alt< r C, 
llamilloii It iebmoitd, c.dif as- 
.siLUiors to .Siaiidaid nd Co, San 
Krain iseo 

1,11'.'.ium — I'leanint; Composition. 
So\,T 1' Killy. [Caiis.aa Cil\'. Mo, 
Hssi>;iu>r lo ,lohn () Lvilr and 
Cli.irlfs C, l-aipertoM, SuKur I'lty. 

1.14S.37I1—Corroslon-R f .s i s I a n t 


Allo\ tV,sb\ .1 Leik and Jame.s A 
NiippeiU, Mtddbtown, '»bio. aS'<lf;n- 
oTs lo tin- Ameti, ,<in UoiUnn Mill <.'o . 

.Mablletown. nliio 

l,llli.:!T'i 1 ,ubi n aliiii; ruinpound 
Saiiun l A Lulbuk, N< \v York. N Y, 
a.-sisi)or (o .Alh Co, Ine , New York 

I, 1 Itl.liVn -Mannfai ture of 'I'bi eajL. 
i-'ilameiit'- Slni"- oi Hilm-- of C'd- 
Inlo^e .Mn In 1 T'-odcr < ';ilhMnii In 
l.otidon, IsiiKland. a,‘«''iKnoi to Couit- 
aulds. 1.1 d , I.oiidon 

1 1I!MKK—I’liint and Vaini'di K' 
iiioviiiK ConipoMtioii Ida A H'-iiell, 
Slaunlon. Iiul 

J, -lllb-l-:! i'roiliK'lion (d .N'apiillijL 
aiiunes .Ah valid* r [.owv and Arltnu 
.Maik llowaM, I'Ul.'dun pli, i’a 

l.M'M!*:-: —l‘i <ie, ,v- of Tt'-aliim 
lUibhei ami i'lo'lml Oblaimd Tln-ie 
In Sidiuv A1 Cadw.ll, Leoma.N ,1, 
;^ssl^;nol t** lb*- NaUKUluek ('lumieal 

< 'o , .NaunaUn k, Conn. 

I 1 i!m;ii:; .Method of s<-p.iiaiuu; 
Cnimdai Solid Matrnal Mailiii 
llokaiison. i»u!iilli Minn 

LMll.iii:! Wool Cleaniiu; Hiram 
A'<*unR Ablbidt, iK-nver. ('<do 

1 Uit.iiSl Sulpliiir lw<- Krwiii 
Kiainei, la-iit/;, m-ar Colot,'rn , .iml 
Lndwip /oh, Wlendoif. U'-ai t'olocn*', 

< P i niaiiv, as.sijztiors to h'ai b'‘nfabnk*‘n 
\ otm Niii'ili Ik'ij*'!' ^ Co., I./'-vei- 
kiU'*n 

1,1 I11.71K Alt of It'-ndi'rink-- fap'-r 
M.'iteiial Cl oaH* pi'oof W'llbui L 
\Vi wilt, l-'nlton, N A' 

l,ns,7!':i and l’io<-.'-.^ of 

.Makinn S.irin AVilliani Chiltend(‘n 
Tavlor. CoinuiK. X V. assignor t** 
(.'oniinK Class W'ork.s 

l.l!').S7r>—Appal.itu.-^ for Hvib*'- 
^■enei a t iiiK (’.ii honaei-mm Mat'-i lal 
'ritus rik*-. W'a.«luni;ton T> C 

l.lHl.SfiLl SiziiiR Composition ainl 
l‘roe'-ss of I’l <-parint; the Sara*- I’blUp 
\\' ('odwise, Halton, Ma.sH 

1.1 tii.SMi • Alaehine for Troalink 
Uul.bi-i and cilier Heavy I’hislie 
Muieiial J'etnley H. Hniiburv. An- 
-soma. Cotifi , a.N.simior to I’.umiriy- 
ham hoii Hmiinlrv. l>erb\, Conn. 

1.1 llt.i)7G—nil T’roduct and I’roee.ss 
of .Makitii,' Same Henry V l>unhain, 
Mount Vi'rnon, N 

l.ni',1181—.Method of Indino Dye¬ 
ing Iviwnrd 'I' Caised, c’lnirlott'-. 
.N C a.‘<.'di:ni>t in Ab-.\aiulei ,lv; C'li • 
.•«e<l. Ine . Charlotte. In* 

1. trill, rroei'.'Oi for tin- Maiiu- 
faelme of Lubrii-ants Fiom Low- 
'r<'nipetature Tar. Kk'ori Riehwakl 
and Hans H*ij:ar iiiehaid A’on*'l. 
Hamburj;. Oernian} 

l.laO.OTS—A’alve for Coiro.siv*- 
I4(iulds Charles F HntilU, Huflalo, 
N V , assiKbor of on“-half to Tln o- 
doie Krug, Hugalo. 


Complete spociflcatlonp of any 
Fniled States patent may be obtained 


by remitting Ifie, to the Comnussioner 
of Patents. M’usJiington, D. C. 
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stream because they do not form 
u compact adherent deposit on the elec¬ 
trodes, but either fail to adhere, or 
adhere only loosely to the electrodes, 
and are easily swept along by the gas 
stream. The dust, clay or other solid 
finely divided material, when pre¬ 
cipitated along with the soot, forms 
■a heavy more or less compact and 
^'lanular deposit which adheres to the 
electrodes sufficiently to prevent being 
hwcpt along with the ^ases, but can be 
M'adily dislodged by jarring or brush¬ 
ing, and when so dislodged will fall by 
gravity into the collecting means in 
the bottom of the precipitator. (1,446,- 
77S. Gustav A. Witte, assignor to 
International Preeipitation Co., of Los 
Angeles, Calif. Feb. 27, 19211.) 

Process for Making Sulphates -Harry 
I’auling, of Berlin, Germany, has de- 
\t'loped a process for making sulphates. 
It coii.sists essentially in treating the 
nnlal with nitric acid, about 50 per 
^'int strength. The acid is slightly 
warmed in order to start the reaction 
and a rapid evolution of nitric acid 
takes place. These gases are absorbed 
iri suitable absorption towers, which 
may b(' operated in such a manner that 
ili(‘ nitric acid is regenerated to the 
-anic strength at which the operation 
-laried. .At the end <»r the reaction a 
'oiution of the nitrate of the metal is 
Mealed in another vessel with sulphuru- 
-r id. The nitric aeid set free in this 
Uviction is also I’ecovered in the absorp¬ 
tion chamber. Air is forced through 
iln* solution in ordiT to free it from 
nitric acid. The resulting solution of 
«(>|)p(T sulphate may be crystallized by 
■ ooling. 

The distinct advantages of this proi-- 
lie in the fact that a very rapid 
real lion is effected with no loss of the 
Mitennediate agent -nitric acid. For- 
ni'‘rly, sulphuric acid was run down 
:).i‘ough towers over copper or zinc, or 
nickel, or whichever metal was to be 
used, and the solution collected at the 
I'oltom This particular method is much 
more rapid and gives the material a 
fwgh purity. (1,446,578. Feh. 27, 1923.) 

( altium Carbide Production—In U. S. 
patent 1,327,736 a claim was made for 
a process of producing calcium carbide 
from coking coal and lime mixed in 
I'loportions to form a cokehke mass 
and then subjected to the action of heat 
U' convert it into carbide. It was stated 
in the specification that calcium oxide or 
calcium carbonate may be used with the 
intuniinous coal when calcium carbide is 
ihe ultimate product desired. In a later 
patent (1,39(1,058) a cemented mixture 
<'f oxide and carbon made by the inti¬ 
mate mixture of lime and bituminous 
coal, heated to form a homogeneous 
mixture, was used a.s the raw material. 
It is stated in the present patent that 
a satisfactory product is obtained by 
intimately mixing equal parts by weight 
of calcium carbonate ground to about 
40 mesh fineness with bituminous coal 
ground to about 8 mesh fineness. This 
mixture is subjected to heat sufficient to 
distill the coal. The heating may be 
performed in an ordinary gas retort 


or furnace. At about 600 deg. F. the 
tarry products are liberated and as the 
heating proceeds further, these bubble 
through the mas.s of material, thereby 
coating and impregnating each lime 
jiarticle with hydrocarbon, which, under 
the influence of heat, is converted into 
coke or carbon. The action of the tarry 
products and the presence of an excess 
of carbon prevents the convtMsion of 
the calcium carbonate into the oxide 
(as.suming the lime ingreilient used is 
the carbonate). At the conclusion of 
the operation, a cemented mass of coke 
and limestone i.s obtained, which is of 
uniform composition throughout and 
which forms an ideal resistor to the 
passage of electric current in a carbide 
furnace. This raw material will not 
deteriorate, even though it is exposed 
to the action of the water. Hence it 
can be stored indefinitely and handled 
with convenience in the shipping. 
F'urihermore, the limestone supplies not 
only the necessary calcium oxide, but 
has a fluxing effect which enables the 
reaction to be realized in a particularly 
efficient manner. (1.445,644. James H. 
Reid, assignor to International Nitro¬ 
gen (’leveland. P'eb. 2(b 1923.) 


Organic Arsenic ('ompound A new 
arsenic compound having the formula 
As(On)T)Gn/X)OH can be obtained 
by the interaction of chloracetic acid 
w’lth arsenic oxide. A>.0,. or its de¬ 
rivatives. provided the reaction takes 
place in the presence of an alkali. An 
example of how' the material is pro¬ 
duced is as follow’s: 198 parts of 
arsenic oxide (AsX).) are dis.solved in 
330 parts of sodium hydroxide and 700 
]uirts of w'ater, Subseiiuently 273.5 
parts of chloraeetic acid (CICIL('OOH) 
are dissolved in a cold solution of 130 
jiarts of <‘austic soda in 130 parts of 
water. The latter solution is then 
a<l(led while stirring to the solution of 
arsenic. After the reaction is com- 
])]ele the mixture is neutralized with 
acetic acid ami rendered alkaline with 
a surplus of ammonia. By the addi¬ 
tion of calcium chloride the calcium 
salt of the acetic arsenic acid is pre¬ 
cipitated, filtered off and dried. The 
resulting compound is said to have 
therapeutic value. Johann Huismann 
and Jurgen Cal'sen, assignors to Farhen- 
PTibriken vorm. Friedr. Bayer & ( o., 
of Leverkusen, Germany (1,445,685. 
Feb. 2(1, 1923.) 

I^roduction of Ollulose Ethers—The 
present process in the manufaeture of 
cellulose ethers is considerably accel- 
crati'd by a method patented by Leon 
Lilienfeld, of Bodhujee, Poland. Instead 
of washing out the alkali from the alkali 
cellulose, which is formed as an inter¬ 
mediate product in the ordinary process 
of manufacture, by this method the 
agent for conversion of the alkali cel¬ 
lulose to the ether is added before get¬ 
ting rid of the caustic. This does away 
with the pressing, centrifuging or like 
operations which have previously been 
necessary. The alkylating, aralkylating 
or arylating agent is added immediately 
after the caustic solution has acted upon 
the cellulose. (1,441,989. Jan. 9, 1923.) 


British Patents 

Foi I'dinpU'ir .‘-ptrilUMiions ’>1’ any lliiiiKh 
I»aU‘nt apitl\ in liic J^npirmhinitiU Urtlish 
J’liti'iit C>Illrt. .'Soiuiiaiitpoai llnil'lmii.s t’han- 
(■•■ly l.aiii', I.DiMln!). Fiinlaiiil. 

• 

IMckling—In order to avoid brittle¬ 
ness in pickled iron or iron alloys, or¬ 
ganic bases containing nitrogen rings, 
especially the quinoline nucleus, are 
added to any usual pickling bath, which 
may comprist* sulphuric acid of 5 per 
cent .strength for hot pickling, or hy¬ 
drochloric acul of 10 to 20 per cent 
strength for cold pickling, and I to 2 
per cent of the nitrogen compound. 
Extracts from the distillation produeta 
of eonl tar or fractions of coal-tar dis¬ 
tillates which contain the base.s, or syn¬ 
thetic jiroducts may be used. Specifica¬ 
tion ]58,7()8 is rehuTed to. (Br. Pat, 
188,713. ^British and Foreign (’hemical 
Producers, Ltd., London. Jan. 10, 1923.) 

Ueflnine Lead—Oxidizable impurities 
such as arsenic, antimony, tin and zinc, 
are removed from lead by bringing the 
molten lead into contact with an oxi¬ 
dizing agent such as alkali nitrate, 
nitrite, chlorate or hypochlorite, or a 
peroxide, in HUS])ensi(»n or solution in 
molt<*n caustic alkali, or caustic alkali 
and H fusible chloride. 'Phe molten 
metal is preferably passed through the 
reagent by means of the apparatus de¬ 
scribed in specification 142,398 or 184,- 
639. The temperature and the jiropor- 
tion of (»xidizing agent may he so 
adjusted that diffm-ent impurities are 
removed in succession. (Br. Pat. 189,- 
013. IL Harris. Londnn. Jan. 10, 1923.) 

Artificial Silk—For purifying viscose 
and similar ladlulose solutions to be 
used in tbo manufai’ture of artificial 
silk, the solution is emulsified with an 
organic liquid such as paraffine, which 
doe.s not dissolve in the solution; on 
standing, the emulsion separates into 
layers, and the organic liquid carries 
with it the suspi‘nded particles and a 
portion of the resinous and coloring im¬ 
purities of the viscose solution. Separa¬ 
tion may be accelerated by passing the 
emulsion through a centrifugal sepa¬ 
rator. Subsequent filtration is unnec¬ 
essary. (Br. Pat. 189.114; not yet ac¬ 
cepted. J. R. N. van Kregten. assignor 
to Naamlooze Vennootschap Nederland- 
sche Kunstzijdefabriek, Arnhem, Hol¬ 
land. Jan. 17, 1923.) 

Activated Garbon—Decolorizing car- 
lion is produced from carbonaceous ma¬ 
terial of vegetable, animal or mineral 
origin, by dry distillation in pre.sence 
of activating gases or other substances 
with or without a preliminary distilla¬ 
tion together with inert or slightly 
active gases. The gases, w'hich may be 
chlorine, volatile chlorides, air, steam, 
carbon dioxide nr monoxide, flue or gen¬ 
erator gases, or mixtures of these 
ga.ses, are passed through the charge in 
a direction opposite to that of the charge 
itself. The other activating substances 
specified are calcium or magnesium 
carbonates and chlorides, slaked or un¬ 
slaked lime or “liquids or gases.” The 
raw materials such as wood waste, peat, 
waste cellulose, lignite, briquetted coal, 
etc., is charged into a retort, preferably 



6^8 


CHEMICAL AND METALLURGICAL ENGINEERING 


Vol 28, No. 14 


vertical or inclined, and the active gas, 
preferably at 100 to COO detr. C., is in¬ 
troduced at the other end. The tem¬ 
perature of the retort is controlled by 
means of the ^^ases so that it rise^ to a 
maximum and then decreases. Various 
temperatures are specified for the act) 
vation by the different The re 

tort jraHCH produced are preferably r('- 
moved at u short distance from one 
end of the retort, to obviaU* the ehokinc 
of the conduit by the cooled pHsliicts, 
and may be utilized to heat the* retort. 
The product may he jrround and puri¬ 
fied by treatment with hydrochloric acid 
or “other chemicals.” (Rr. Pat IKD.I IH; 
not yet aeeepted. General Norit ( <*.. 
Ltd., Anisteniani. Jan. 17, 

Ammonia Recovery—Ammonia la-- 

covered from producer jras. disjiilatloo 
peases ami other conluitiin^' a 

.small amount of ammonia. Thr u'a.s is 
passed throu^'h carbonaceous malioial 
containin^r ori^anic acids such a^ soft 
lipnite or peat, and the mvmition may 
be carried out in conjunction wilh tlic 
manufaclure of producer fnnn 
hjniite oi- similar material. Tlic am¬ 
monia is libeiatod by mean'- of alkali 
and tln' absorption maternal is n‘u<ai 


crated by treating: with an acid such 
as hydrochloric and removinj? the excess 
acid. (Rr. Pat. 191,741. Indu.strial Re- 
s(‘arch, Jdd., laindon. March 7, 1923.) 

Insulating; Varnish—Patty acids arc 
hiatf'd with either the irelatinized prod¬ 
uct formed by heatinj; a vejretable oil 
with or without resin, or a mixture of 
Kiycerine and resin with or without 
ve^^etahle oil. The heatini; is continued 
until the injynxlients are tborouj;hly 
mixed and are on the point of jrclatin- 
r/.in;;. The compositions, with or without 
dilution with solvents .such as kerosene, 
are used as varnishes and are fur¬ 
ther heated after application to cause 
them to solidify. Suitable fatty acids 
are tho.se obtained from drying; and 
semi-dryinj; oils such as iinsee<l, Chinese 
wood, corn, collon.seed, '^oyu bean, pea- 
nut, sesame, rapeseed, castor oil and 
tuntr oihs. Suitable resm^ are shellac 
and Con^ro copal. The products are 
jiaiticuiarly applicable for ja[»annin^; 
or enam<'l!inj; electric emuluctors and 
other metallic .surface'' for insulating; 
and protective pin 7 )o,se',. (Br. Pat. 
l'.'l,422; Western Kleelnc C-o,, T,td., 
\</rfolk House, \dctoria Kmbankment, 
Wt'slniinste)- March 7. P)23.) 


Frank Hover, formerly with the 
General Chemical Co., Buffalo, N. Y., 
has become an instructor in chemistry 
at the Hutchinson Hiph School, Buffalo. 
Mr. Hoyer will spend part of his va¬ 
cation with the General Chemical Co. 

Dr. J. C. Karcheu of the sound 
laboratory, Bureau of Standard.s, has 
resi^'ned to accept a position as techni¬ 
cal adviser to the production manager 
of the Western Electric Co., Chicago, Ill. 

Chester H. Penning accepted an 
appointment as special expert with the 
chemical staff of the U. S. Tariff Com¬ 
mission, and assumed his duties in 
Washington about the middle of March. 

Harry Stebbins, of Powers-Weight- 
man-Uosengarten Co., has accepted the 
chairmanship of the fine chemicals divi¬ 
sion in the forthcoming Home Service 
Appeal of the Salvation Army for a 
fund to maintain and extend its activi¬ 
ties in Greater New York. 

Fj. T. Stotesbury has l)een elected 
president of the Temple Iron Co., 
Reading, Pa. 



Sir -IamI'N Dewar, the famous 
Bi'itish cln-mist, who was the co- 
iiiveritor with Sir Freiienck Abel of 
cf.rditi', the smokeless powd<T adopted 
by the government, dic'd on March 27, 
111 his ('ighly-Hrst year. He also 
brought forward the Dewar flask, pop¬ 
ularly known us the thermets flask. Sir 
James Devs’ar was liorn in Kincardine- 
on-Forth, prepared for college at the 
Dollar Academy and went to Edin¬ 
burgh University, where he specialized 
in chemislry. On his graduation he 
became the assistant to Lord Mayfair, 
tlicn occupying the chair of chemistry 
at Edinburgh University. Devoting 
himself to research the g^reater part of 
his long life, Sir James Dewar’s in¬ 
vestigations in the field of chemistry 
covered a wide range. Especially well 
known were the following among his 
investigations; Physiological action of 
light; problems of spectroscopy; lique¬ 
faction of gases; the .scientific u.se of 
liquid oxygen, air, fluorine and hydro¬ 
gen. For a time he was director of 
the Davy-Faraday Research Labora¬ 
tory, and he held professorships at St. 
Peter’s College, Cambridge, and was 
al.so Jacksonian professor of experi¬ 
mental philosophy at Cambridge. He 
was knighted in 1904. 

Gpstavi's Detlef Hinrichs, for- 
formerly professor of physical science 
at the State University of Iowa and 
of chemistry at the St. Louis (’nillege 
of Pharmacy, is dead, at the age of 77. 

Chaki.e.s M. MacNeii.i., president of 
the Utah (mpper (Ti. and the Chino 
Copper Co. and vice-president of the 
Replogle Steel Co., died of pneumonia 
on March 17, at his home in New York, 
at the ago of 52. He wa.s ill less than 
2 days. When 33 years of age he was 
elected president of the Utah Mining 
Co. and had been prominent in the cop¬ 
per industry since that time. 



Dt. I'liANK lia^ r(‘sij,>ncil 1 loin and profi's.sor of organic chemistry in 
t.he .staff of the Agncultui'al Collagi' Loland Stanford University, addressed 
ami Experiment Station of Uiitpets tiie I’lttsburgh Seetion of the society in 
College to becoiiK' vice-president of (he the auditorium of th(' F. S Bureau of 
Minch Brothers Co., at liridgetoii. X J Mines on March 2t:. Hi.s subject was 
Henry II. Biu'Kman, formerl\ liend “Ammonia System of Compounds.” 
of Bnckman & Pritchard, Inc.', New although It might be termed as u dis- 
Vork, producer of zircon, etc,, will op- cussion of the analogy of ammonia to 
erate as a clu'micul eiiginei'r in raw ^^ater. A numbi'r of interesting experi- 
muteriuls and manufactures, with 

headquarters at Jacksonville, FI.-i. Charles W. Francis is now superin- 

Wii.LiAM I. Burt, formerly sales en- t<'ndent of the T.ennox ('hemical Co., 
ginet'r of the Bristol Co., is now cluef Euclid, Ohio. 

diemist of the Dolomite Products Co,, John Hays Ka.mmom) has endowed 
Maple Grove, Ohio. scholarship in engineering at Yale 

Dr. Arthiir Holly Comcton. head klniversity for a Mexican student. The 
of the department 4)f physics in Wash- ''^cliolarship is for a 4-year eour.se and 
ington University, has been apjiomted coM'rs expenses of tuition, dormitory, 
))rofessor of jihysies at the University rneaks, books, etc., and also transporta- 
of (Tiicago. tion from and to Mexican border. 

T>r. (Tx'ii, 11. De.sch, profes.ser and Dr. A. P. TIolleman of the Uni¬ 
dean of the faculty of metallurgy in versity of Amsterdam. Holland, will 
the University of Sheffield, delivered leelure, April 13, at 4 p.m. in the 
recently the “Second Sorhy Lecture” on Doremus Lecture Theater, Chemistry 
“The Serviei's nf Henry Clifton Sorhy P>uilding, (k)llege of the City of New 
to Metallurgy.” The .S()ii»y lecture- York. 

•ship has institute! hy siinffinhi an- Pr. IKA N’, Hui,l,is. for 10 years presi- 
pineerinK associations to cnnimenioratc ,l,,nt of Worooster I'olytechnic Insti- 
the work of Or Sorliy. who rendered tutc and previously ])rofessor of enp:i- 
sipcnal service to metalluruy and to nuerinp. at Harvard Univeraity, has 
microscopy. uffered his resignatitm to the board of 

W. .A. Ib’NKl.KY has re.signed his po- trustees. 

Sit'on as Kas eupriiaHu- at (!„■ I'rlmna A. C. Houuiitun, who for the past 
.''latum of the Bureau of Mines to lie- m years has heel, assC'iated with the 
eome siipenntcndcnt of the kus .lepart- Seiuet Kolvav Co., has onU'red the em- 
meiit of the Memphis fTenn.) Power pl„y of the Bakelite Co., of New York 
« I.iRht Co. jjp iJouKhton will erect and op- 

EppfARiJ ('tiRTis Franklin, presi- erate a phenol plant for that company 
dent of the American Chemical Society near Cleveland, Ohio. 
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Market Section 


The Summary of the Week 


The advance in phenol, together with prospects for a 
liigher contract market, has stimulated the trade to such 
an extent that new production is under consideration 

in several (|uatters. 

The Salesmen’s Association of the American Chemical 
Industry has appointed a committee to draw up a uni¬ 
form contract to govern transactions in chemicals. 

Soap makers absorbed more than 1,000,000 lb. of extra 
tallow at 9c. per pound. 

Heavy arrivals of ar.senic from Japan reached the 
market during the week, but wore readily absorbed. 

Muriate of potash is very firm due to difficulty in 
.securing stocks from Germany, and other potash salts 
are firm as a result. 
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products at the beginning of the month, but tin oxide 
eased off in price during the week 

Reports from Germany say that American buyers of 
chemicals are no longer active in German markets owing 
to the unsatisfactory result of previous business. 

The Interstate Commerce Commission has refused to 
allow Western transcontinental railroads to reduce 
freight rates on oils from the Pacific coast to Chicago. 

Permanganate of potash attracted considerable inter¬ 
est, but actual business was not heavy, as stocks are 
limited. 

Bleaching powder has been finding a good outlet in 
consuming trades, and some producers are sold up. 


T his is the first i.ssue of Chem. & 
Mel. which contains this new de- 
P irtment, “Industry and Trade.” It is 
a new effort and will be a permanent 
addition to our service. 

This department is built for every 
man in the chemical engineering indus¬ 
tries. Whether his work be executive, 
operating, purchasing or selling, thi.s 
department is his. He will naturally 
use it with different emphasis depend¬ 
ing on his needs, but he will use it. Be¬ 
hind this constructive effort is a desire 
to serve all phases of the chemical engi¬ 
neering industries—production, man¬ 
agement and marketing. The prestige 
that Chtm. & Met. has earned as the 
leading technical paper in the field is a 
promise that its effort in marketing will 
be constructive and distinguished. 

It has been more than a year since 
Herbert Hoover, acting as a spokesman 
and a critic of industry, said that the 
greatest effort of business in the next 
decade would be to diminish the slack 
and waste in distribution. That is the 
job.ef «<rery bnsntess man. How is be 
to undertake it? What manner of ef¬ 
fort must be made? Will it be accom¬ 
plished by the single act of a genius? 
Probably not. It is a task for every one 
of us. 

Distribution efficiency or marketing 
efficiency must be bated first on a 


Completing the Circle 

knowledge of markets. This includes 
current prices, and these Chem. & Met. 
will give you weekly. Accurate prices 
they are, compiled by men with long ex¬ 
perience and a wide acquaintance, men 
who know accurate prices and who 
know where to get them. 

Knowledge of markets must also in¬ 
clude an understanding of the price 
changes that are likely to occur. 
Whether these changes are cyclical and 
dependent on seasonal demand or 
whether they are due to some unusual 
factors, they must be anticipated and 
interpreted by experts in that work. 
This Chem. & Met. will do through “In¬ 
dustry and Trade.” 

Again, knowledge of markets must 
include acqua'ntance with the trends 
of business. The post-war deflation 
taught us that lesson. The economics 
of busineas, the general movements to¬ 
ward depression or boom are not xtp- 
parent from the day’s work and can be 
sensed only by those who can get a 
perspective on con¬ 
ditions. In Chem. 

& Met. it is pos¬ 
sible for us to 
focus the statistics 
from handreda of 


sources into a balanced point of view 
on business conditions. 

Imports and foreign prices are indi¬ 
cations of the severity of foreign com¬ 
petition, and these will both be covered. 
Notes on corporations and industrials, 
reports of decreased or increased pro¬ 
duction, personal items indicating a 
greater or smaller emphasis on various 
phases of a company's business—all of 
these things paint a composite picture 
of busineas during the week. 

This department will be Chem. A 
Met.’n contribution to better efficiency 
in marketing. 

There is yet another side of this work 
that is important. In this depart¬ 
ment will be a record of important 
events in industry and trade. Not only 
is this department a market service to 
the industry but it is the newspaper of 
the industry. Able editors in New 
York, Chicago, Washington and San 
Francisco, constant editorial contact 
with industr'al centers through trips 
and scores of correspondents in larger 
centers of activity make p a se it 'e a news 
service that is unique. 
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Technical Societies 
and Trade Associations 


.News of the Week 


Current Events 
Legislative Progress 


ChemiHtry by radio is one of tlie lut- 
cst wrinkles in popular education. Cet- 
tain A.C.S. .sections have already broad¬ 
cast entertaining programs of chem¬ 
istry with Hucceas. The New York 
Section is now planning a series of five 
or six lectures of popular interest which 
are to be wirelessed from the New York 
station WEAF. Subjects and speakers 
will be announced in the near future. 

Gold and silver data are rea^y to be 
laid before the special Senate commit 
tee inve.Htigating the status of these 
industries. Various agencies have lieen 
active in assembling these data; the 
eommittee representing the mining con¬ 
gress expresses hope that the outcome 
of the investigation may greatly benefit 
the entire nation. 

Prohibition of naval atores exportation 
from France is urged by various of her 
manufacturing syndicates which claim 
that the low .stocks now in hand ar<’ 
fa.st being depleted by foreign pur¬ 
chasers. Rosin and turpentine are the 
commodities most aflftH'ted. 

New York’s garbage problem is be¬ 
coming serious. A .study is being urged 
to find an improved method of dispos¬ 
ing of the 11,700,000 tons of waste which 
has to he removed annually. Present 
method.s involve both waste and a 
menace to health. 

Education in leather is the aim of a 
campaign just launched, which is to he 
financed by the American Sole & Belt¬ 
ing Leather Tanners, Inc. Various or¬ 
ganizations are co-operating in this 
campaign to show the public what fac¬ 
tors enter into leather manufacture and 
so influence costa to consumer. 

The Austrian glaaa industry is totter¬ 
ing. Its wares cannot be placed on 
home or foreign markets. German and 
Czechoslovakian competitors are under¬ 
selling Austrian firms by 40 to 50 per 
cent. 

Soap going into Cuba from other 
countries than America is liable to new 
duties if a movement now on foot is 
carried through. Cuba makes most of 
her laundry and floating soap using 
much imported raw material, but ha.s 
in the past imporU'd toilet and per¬ 
fumed soaps from Europe. The new 
measure would effectively atop this 
importing. 

French metal industry is slowing 
down. An order has just been received 
here for 1,000,000 tons of American 
coal. The present aupply of coke is 
very low». Alnmat none conies from the 
Ruhr. Several concerns are facing the 
BUBpenaion of all operations. 

A unique aervice to paint men is being 
rendered by Spencer Kellogg & Sons, 


Calendar 

The following Important U'chnlcal 
nieethiffs are scheduled for the Im- 
. riv'dlatc future; 

.iMiciticAN Abb.'J or Knoinkers 

Norfolk, May 7-9 
\ AMtKlCAN EUCCTROCIieMICAL SOCIBTT 
; New York City, May 3-5 

I Amer Socirtt Mkcuanical Enors. 
i Montreal, May 28-31 

i AMERICAN" FoUNDRTMEN'8 ASSOCIATION 
; Cleveland, O. April 28'May 4 

, American Oil Chbmibtr' Socirtt 

Hot Springa. Ar^., April 30-May 1 
; .American AVki.uino Society 
, Ni’W York, April 24-27 

.\.mkiucan Zinc Inutitctk 

St. J.oiiiH, May 7-8 

! Canahian Institute or Chemistry 

Toronto, May 29-31 

: 1nti:rhtate (’orroN Seep <^rchhrrh 
.Ahsn Hot Sprliig.s, Ark , .May 2-5 
SoriETT or Chemical Industry 
C anHillan Section 

Toronto, May 29-31 
Society or Industrial Enqineers 

Cincinnati, 0, April 18-20 
SociicTY or Chemical Industry 
N ew York, Joint mootlnK with 

other .sociolica, April 13 


liK‘„ of Buffalo, N. Y. This firm, manu- 
farturor of vegetable oils and oil prod- 
uets, i.s offering the services of an 
expert on linseed oil to apeak before 
any master painters’ association in the 
United States. 

Six million curda of puipwood was 
consumed by United States pulp mills 
in the banner year, 1920. A recent re¬ 
port of 0. M. Porter of the American 
Pulp and Paper Association states that 
last year fires destroyed enouRh wood 
to keep our mills running for 18 months 
at this rate. Budworms are destroying 
an average of 10,000,000 cords a year 
in Quebec alone. 

The sisal inquiry of the government 
has been placed in charge of P. L. Van 
Buren Bell, who has been appointed 
liy Secretary Hoover. Mr. Bell is to 
look into the situation on the ground 
with especial reference to the control 
of the Yucatan crop. 

Colombia and Brazil urge American 
investigation of their rubber resources 
The Ministers of these countries have 
issued statements in which co-operation 
in a study of the situation is promised. 
Willingness on the part of these coun¬ 
tries to have the United States develop 
its own rubber industry within their 
bounds seems manifest. 

Acetylene and oxygen, purified and 
mixed, roughly 40 per cent of the for¬ 
mer to 60 per cent of the latter, consti¬ 
tute a new annsthetic. Its discoverer. 
Prof. K. Gaus, has named the mixture 
narcylene. The objectionable odor of 
the acetylene is overcome by the ad¬ 
dition of pine oil. 


Federal Phosphorus Co. Not 
to Produce Arsenate 

The Federal Phosphorus Co. is not 
to engage in the manufacture of cal¬ 
cium arsenate. Theodore Swann, presi¬ 
dent of the company, has notified Chem. 
& Met. that the statement appearing in 
last week's issue to the opposite effect 
is in error. 


Tariff Investigation Organized 

Schedules asking information re¬ 
garding costs of production and other 
data have been mailed by the Tariff 
Commission to domestic producers of 
the seven chemicals regarding which 
the commission has undertaken inves¬ 
tigations looking toward changes in 
duties under the flexible tariff section 
of the new act. 

The commission has approved plans 
hy which F. W. MeSparren, of the 
chemical section, and an accountant 
not yet selected will sail for Argentina 
April 14 to investigate costs of produc¬ 
tion and other competitive conditions 
of casein in the South American re¬ 
public, which is the largest exporter 
to the United States, and by which C. R. 
DeLong, chief of the section, and M. G. 
Donk, an assistant, and an accountant 
will sail for Europe about May 1 to in¬ 
vestigate costs of production there of 
oxalic acid, diethyl barbituric acid, 
barium dioxide, potassium chlorate and 
sodium nitrite. Dexter North, another 
chemist, will join the European party 
later. Investigation into foreign costs 
of production of logwood extract will 
be made, in the Caribbean island.s prin¬ 
cipally, at a somewhat later date. 

Casein Investigation Under Way 

Chief DeLong and Mr. Donk spent 
several days in New York and vicinity 
recently conferring with producers of 
casein regarding the tentative cost 
schedule. As a result several changes 
were made in this schedule before it 
was sent out. There are about seventy 
producers of casein in the United 
States. Schedules for the other chemi¬ 
cals, each of which involves a smaller 
number of domestic producers, were 
sent out without consultation. While 
in New York the representatives of the 
Tariff Commission also arranged with 
importers for letters of introduction 
to their foreign connections. 

The schedules, in most cases, will be 
compiled in the office of the Tariff Com¬ 
mission before experts and accountants 
visit the domestic plants to check the 
returns and observe conditions, and 
in others will be filled by the manufac¬ 
turers and held until the eommission’a 
representatives call. 
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Franklin Discasses Ammonia 

Thirty A.C.S. sections throughout the 
country are to hear Dr. E. C. Franklin, 
president of the society, lecture on 
"The Ammonia System of Compounds." 
His first delivery of the talk was before 
the Southern California Section on 
March 16 at Los Angeles. 

Dr. Franklin illustrated his remarks 
by a large number of experiments with 
liquid ammonia. He stressed the simi¬ 
larity that existed in many of the 
physical and chemical properties of 
ammonia and water. Although water 
was accepted as the universal solvent, 
ammonia was equally effective. A 
parallelism existed between the water 
of crystallization of some compounds 
and the ammonia of crystallization of 
others. Pure water is a non-conductor 
of electricity; liquid ammonia i.s 
equally resistive. An experiment was 
made of attaching to electrodes in the 
liquid a circuit containing a source of 
jiower and an ordinary electric bulh. 
Insufficient current passed to cause the 
filament to glow. After the addition 
of a minute amount of silver nitrate, 
however, the liquid ammonia became a 
conductor, and incandescence resulted. 

Pure liquid ammonia is neither acid 
nor base; acids and bases react with 
it as they do with water. High degrees 
of concentration are practicable with 
many salts when dissolved in liquid 
ammonia; crystallization usually occurs 
with much greater facility from an 
ammonia solution than from a water 
•solution. A distinct analogy is trace¬ 
able between hydrolysis and, to coin a 
term, ammoniolysis. 


Motor Fuel Development 
Encouraged by France 

French importers of gasoline must 
purchase motor alcohol from the gov¬ 
ernment. Recent legislation in France 
makes it compulsory for those who im¬ 
port motor gasoline to purchase from 
the government each month a quantity 
of motor alcohol equal to one-tenth of 
the volume of gasoline imported during 
the previous month. A cablegram to 
the Department of Commerce from 
Commercial Attache C. L. Jones ex¬ 
plains that this measure will become 
effective in July, 1923. The Department 
of Commerce states that apparently 
this measure is aimed to utilize the 
large stocks of alcohol held by the 
French Government and likewise to 
assist in the development of a “na¬ 
tional motor fuel,” using alcohol as a 
base. 


Naval Stores Data Sought 

The Bureau of Chemistry is making 
the necessary preparations to collect 
annual statistics on turpentine and 
rosin in the hands of the consuming in¬ 
dustries and also statistics showing the 
stocks of rosin and turpentine at the 
primary ports and chief marketing cen¬ 
ters. Figures will be made public 
jointly by the bureau of Chemistry and 
the Bureau of the Census and will be 
available some time in May. 


Paper Exposition Pro^am 
Announced in Detail 

Larg:e Attendance ExpectedMany 
ExhibitorH Have Taken Spacer 
Technical Meetinf^a Planned 

Many features both in exhibits and 
programs mark the opening of the 
Paper Industries Exposition at Grand 
Central Palace, New York, on April 9. 
Ticket demand has been very heavy 
for the exposition. Only four spaces 
remain unoccupied; the total number 
of exhibitors is twice that of the first 
Chemical Exposition. Every phase of 
the industry is represented. 

The program for the week follows: 

Monday, April 9—Opening Day. For¬ 
mal opening, 2 p.m. Afternoon and 
evening, motion pictures. 

Tuesday, April 10—Clean Food Pack¬ 
aging Day. Afternoon, program of 
notable addresses; official visit by Sales¬ 
men’s Association of the Paper Indus¬ 
try; evening, motion pictures. 

Wednesday, April 11—Executive Day. 
Executives of paper - manufacturing 
plants to he shown through the exposi¬ 
tion. Afternoon and evening, motion 
pictures. 

Thursday, April 12—Technical Paper 
Manufacturing Day. Afternoon, spe¬ 
cial technical program; official visit by 
American Paper and Pulp Association 
and the National Paper Trade Associa-' 
lion; evening, motion pictures. 

Friday, April 13—Printers, Publish¬ 
ers and Advertisers Day. Afternoon, 
program of notable addresses; evening, 
motion pictures. 

Saturday, April 14—Consumers Day. 
Afternoon, special features of interest 
to paper consumers; afternoon and 
evening, motion pictures. 


CO2 Consumption Growg 

Carbonated beverages now are being 
consumed in this country at a rate in 
excess of four billion bottles per year, 
J. W. Sale, chief of the Water and 
Beverage Laboratory of the Bureau of 
Chemistry, estimates. An indication 
of the growth of the carbonated bever¬ 
age industry is had in the fact that the 
membership of the bottlers' organiza¬ 
tion, the American Bottlers of Carbon¬ 
ated Beverages, although formed only 3 
years ago, now has a membership of 
more than 1,800. The 1923 convention 
of the organization is to be held in 
Providence, R. 1. The exact date has 
not yet been set. 


To Make Alloy Steel in Canada 

The formation of the Dominion Alloy 
Steel Corporation, Ltd., by a number of 
iron- and steel-producing experts of 
wide experience is one of the latest 
and most interesting developments in 
the Canadian iron and steel industry. 
Today all the steel used in the manu¬ 
facture of motor cars is being pur¬ 
chased from the United States. Canada 
now ranks as the second largest maker 
and user of automobiles among the 
nations of the world. Approximatelr 
1600,000,000 is invested in tills industry. 


Feiker Heads Material Survey 

At the request of Secretary Hoover, 
of the U. S. Department of Commerce, 
F. M. Feiker, assi.stnnt to the president 
of th% McGraw-Hill Co., Inc., has under¬ 
taken the organization and general 
direction of the world surveys of raw 
material supplies, rubber, sisal hemp 
and nitrates, for which Congress re¬ 
cently made an emergency appropri¬ 
ation of $600,000. 


California Uhcs Own 
Resources in Pottery Making 

With the exception of English china 
and hall clays, and English cliftstone 
whiting, the new plant of the Homer 
Knowles PotUuy Co., Santa Clara, 
(lalif., .will utilize almost exclusively 
Pacific coast raw materials in the pro¬ 
duction of chinaware. The flint and 
feldspar will be taken from California 
properties; the lairax and boracic acid 
will come from Death Valley, Calif.; 
the oxide of cobalt from California and 
Nevada; and the oxide of zinc and white 
lead from other points in this district. 
Operations at the pottery have been 
commenced and it is expected to de¬ 
velop the plant to the greatest extent. 
Homer Knowles is president and L. S. 
Reading vice-president. 


Canaiia Provides Paper School 

Plans arc being made by the govern¬ 
ment of the Province of Quebec, Canada, 
for the establishment of a pulp and 
paper-making school and a bureau of 
scientific re.seareh in connection with 
the forest industries of the province. 
In this regard the Minister of Landa 
and Forests is working in conjunction 
with the Canadian Pulp and Paper 
Association. 

Of importance also to the forest in¬ 
dustries is the forthcoming conference 
between the provinces in the matter 
of forest protection. This ia to ex¬ 
tend to all the provinces and it is being 
hoped also that it will be possible to 
interest the United States, principally 
in regard to the Maine forests. The 
idea that the Minister of Lands and 
Forests, Honore Mercier, has in mind 
is that there should be a certain uni¬ 
formity of laws for the prevention of 
forest fires. 


To Discuss Cement 
Constitution 

The Portland Cement Association, at 
its forthcoming meeting, is to hear P. H. 
Bates of the Bureau of Standards dis¬ 
cuss the problems of the cement 
industry. Particular emphasis is to be 
laid upon the constitution of cement. 
It is expected that Mr. Bates' talk and 
the discussion of it will bring out the 
more important points that will he in¬ 
vestigated by the association in the 
research which has been recently 
authorized, and which, is hopj^, wUl 
be carried out by the association in 
cloae co-operation with the Naitpnal 
Bureau of Standards. 
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German Chemical Companies Unable to 
Fulfill American (Contracts 

French Occupation Prevents Securing Raw Materials From the Ruhr 
—Tariff Difficulties Encountered by American Buyers— 

Poor Containers and Adulterated Products 
Factors in Demoralizing Trade 


T he (Irrmiin chemical market, |iar'- 
ticularly at Hamburg, ha.s a gloomy 
outlook which can lie attributed to 
varioUR reasons, among which is the 
difficulty of obtaining materials from 
the Ruhr owing to the French oecupa- 
tion. 

There are many instances where 
chemical concerns at Hamburg are un¬ 
able to fulfill their contracts with 
American houses owinR t<i the impos¬ 
sibility of petting materials from manu 
facturers in the Ruhr area. In a num¬ 
ber of instances, American firms have 
found it impossible to obtain delivery 
on products ready for shipment which 
are in the hands of manufacturers in 
the Ruhr and are in a quandary as to 
what to do in cases of revolving con¬ 
tracts for materials which they have 
contracted to deliver to American 
buyers. 

Certain American buyers are frantic 
in their efforts to fill contracts fallinp 
due in the United States, and except in 
cases where the Germans have a 
apeciaiity chemical which can be ob¬ 
tained from IK) other country, are rush¬ 
ing to buy the nvaterials in the Ameri¬ 
can market in order not to lose cus¬ 
tomers and arc therefore forced to take 
losses on some deliveries. 

Steady Decrease of American Buyers 

American buyers have ceased buying 
promiscuously in the German market. 
American buyers in the German mar¬ 
ket have had unfortunat'i experiences 
with the operation of the new Ameri¬ 
can tariff in the payment of duties on 
some commodities, especially those 
which were not clearly specified in the 
new law, the duties on which in cer¬ 
tain instances are said to have run so 
high as to make the value of the com¬ 
modity three times the wholesale mar¬ 
ket price in the United States. 

Tariff CauMea Mixup 

In one case a firm which purchaswl a 
salt not specifically provided for in the 
new tariff and which sold \for 25t*. a 
pound in the New York wholesale mar¬ 
ket was requested to pay a duty of 75c. 
per pound in accordance with the cate¬ 
gory under which it fell, and finding 
this impossible, endeavored to cancel 
contracts for delivery of the commodity 
with German manufacturers. He was 
finally forced by court action to take 
another consignment ready for ship¬ 
ment, resulting in a terrific loss which 


had Its effect in both the German and 
the American market. A number of 
other iristance.s of like character might 
be citi'd. 

High Prices for Containers 

Prices for good containers for chemi¬ 
cals have soared to such height that 
it is almost impossible to obtain a good 
barrel or jute bag in which to ship 
materials. Barrels, in some cases, coat 
more than the materials, and often 
cheap barrels or used barrels are pro¬ 
vided which break before they arrive 
at their destination or are so dirty in¬ 
side us to spoil the materials for prac¬ 
tical use. 

Ortain American importers of chem¬ 
icals state that often when a consign¬ 
ment of salts has reached New York 
from Germany, after unloading a cargo, 
there is more salt in the ship’s hold 
and on the dock than in the bags. 

Inferior Quality of ChemicalK 

So many complaints are made as to 
tlie quality of German chemicals and so 
many eases are pending in the German 
courts between concerns on account of 
chemicals not coming up to specifica¬ 
tions that it has driven the American 
buyer to other markets. The impurities 
in epsom salts and glauher salts shipped 
from Germany are such that they do 
not come near the U.S.P. specifications, 
although the German analyst assures 
the buyer that the product will meet the 
U.S.P, specifications. This is more 
noticeable in the dealings with new 
concerns which have originated since 
the war than with old established firms, 
the latter still being careful in all deal¬ 
ings in order to uphold the reputation 
of their houses. Recently the percent¬ 
age of sand and iron and other impuri¬ 
ties found in certain chemical salts 
has been very noticeable. One American 
firm dumped 60 tons of epsom salts 
into the river after their arrival in this 
country due to the fact that they con¬ 
tained such a large percentage of such 
impurities. 

High Prices 

Prices have m moat cases now ex¬ 
ceeded gold values and German firms 
are now importing commodities which 
they were recently exporting to the 
United States. Caustic soda, sodium 
'’'^bhide and aal ammoniac are among 
iXik materials which are being pur¬ 
chased from the New York market 


Imports of Chemicals for 
December Fall Sharply 

Chemical Imports for the Calendar 

Year, However, Show Good Gain 
Over Those of Previous Years 

A decided decrease in the imports of 
chemica’.s and allied products is shown 
by the December figures which just 
have been compiled by the Department 
of Commerce. In December the value 
of chemicals and allied products brought 
into the country free of duty were 
valued at $4,738,819. The value of the 
imports on the dutiable list was $2,- 
809,100, This compares with 510,731,- 
795, the total imports of free and duti¬ 
able chemicals and allied products in 
November. There was a notable falling 
off also in the imports of coal-tar chem¬ 
icals. In December the value of all coal- 
tar chemicals brought into the country 
was $087,972. In November those im¬ 
ports were valued at $1,056,523. 

The imports of paints, pigments and 
varnishes were valued at $275,514, an 
increase of $75,000 over the imports in 
November. It also is noteworthy that 
the imports of paints, pigments and 
varnishes in December of 1922 exceeded 
the value of the imports in December 
of 1021. 

Imports of Fertilizers Decline 

Imports of fertilizers in December 
were only slightly more than half as 
great as those brought into the country 
in November. The total value of fer¬ 
tilizers imported during December was 
$3,851,619. These imports, however, 
are greater than those of December, 

1921, when the value of all fertilizers 
imported was $569,512. Most of the 
increase is accounted for hy larger 
imports of n’trate of soda. The increase 
applied, however, to ail the nitrogenous 
phosphates and to potash fertilizers. 

Imports for the Calendar Tear 1922 

With a compilation of the December 
figures a review of the imports of the 
entire calendar year now is posaib'e. 
Throughout 1922 chemicals and allied 
products valued at $63,126,239 were 
imported, about $10,000,000 more than 
the value of imports during the calen¬ 
dar year of 1021. Imports of coal-tar 
chemicals throughout 1922 were valued 
at $11,012,769, slightly less than the 
value of imports of 1921. 

Colors Again Coming In 

The year 1922, however, saw the 
upbuilding of a considerable import of 
co’.ors, dyes, stains, coal acids and coal 
bases. The value of these products 
imported in 1922 was $1,006,924. There 
were no imports of these commodities 
during 1921. Paints, pigments and 
varnishes to the value of $3,678»139 
were imported during the 12 months of 

1922. This is tn increase of a miUson 
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and quarter dollars over imports in the 
i-alendar year of 1921. 

Fertilizers to the value of $46,183,574 
were imported during 1922. This is 
an increase of nearly $15,000,000 over 
the value of the 1921 imports. The 
largest single item entering into that 
total is $26,152,723. The value of 
Chilean nitrates imported during 1922 
was about $9,000,000 more than were 
imported during 1921. 

Comparative figures showing the 
imports of certain chemicals during 
December, 1922, with revised chemical 
figures for December, 1921, are as 
follows: 

iy21 11)22 


Jlarbolic ocid (lb.). 24 5 1ii 

Ollier intermudialeH (lb ). *J9,114 lli,i)r)2 

ilyniholic indlffo (lb.).... 33G,l)7'.> 

Aikalla and alkaluidM (lb.) l,i)41),K61 

White arsenic (lb.). Gvli.GHT 

Oxalic add (lb.). •lKS.!)C.i) 

.Sulphuric (lb.). 432,UUi) 

Tartaric (lb.). ys,3S7 

Muriate of ammonia (lb.) iro.liG!) . . 

I't-rchloraic (lb.). - . y.Ti.D.’ls 

Bb-acbiiiK powder (lb,). l.JiD.S.Ufiy Tfi.xou 

('ru<lc iodine (lb.). lLi.7:i4 

I'yariide of potash (lb.). 23G,36:{ 

Sodium nltrHto (lb.)..,. JilCt.OID 

i'aldum cyaimmld (tons). 1,&S2 6.7fil 

Sulphate of Htiimonui 

(tons) . 21).'^ 

Muriaie of polasb (tons) 14,22!) S,31S 

Kuinile (tons) . 10,777 lU,i>20 


Coal-Tar Survey Being Made 
by Tariff Commiesion 

A thorough survey of production, im¬ 
portation and world conditions of coal- 
tar dyes and chemicals is being 
prepared by W. N. Watson, color ex¬ 
pert of the chemical section of the 
Tariff (’omnii.ssion. The work probably 
will nut bo completed for several 
months. 

The survey probably will not be pub¬ 
lished, being intended for the informa¬ 
tion of Congress, but the data will be 
made available to the trade on request. 
This is the first comprehensive survey 
of coal-tar finished products undertaken 
by the Tariff Commission, the work 
heretofore having been confined to an 
annual census of production and im¬ 
portations, with notes on occasional 
items for the benefit of committees of 
Congress. The survey will include 
chapters on dyes, pharmaceutical in¬ 
gredients, synthetic tanning materials, 
flavors and perfumes, phenolic rosins 
and synthetic indigo. It will embrace 
world production and distribution, 
domestic conditions and competitive 
conditions generally. 


Washington News 


Reduce Rate on Sesame Seed 

The Interstate Commerce Commission 
has upheld the contention of the Globe 
<’(>lton Oil Mills that a rate of 55 cents 
on se.samo seed from San Francisco to 
I,os Angeles is unreasonable. The com¬ 
mission finds that the rate was un¬ 
reasonable to the extent that it ex¬ 
ceeded 25 cents per 100 lb. In its 
opinion the commission held that se¬ 
same seed is comparable with flaxseed 
.and rapeseed. 


Research Work to Aid in 
Increasing Arsenic Production 

The recent agitation regarding white 
arsenic and the insecticide of which it 
is the principal ingredient, calcium 
arsenate, has served to stimulate re¬ 
search and prospecting for arsenious 
ores. Beyond these factors, however, 
there has been no definite result re¬ 
ported, byproduct smelter plants ap¬ 
parently awaiting a more definite 
demand before going into heavy pro¬ 
duction of arsenic. 

The Geological Survey is engaged in 
an informal check of estimates of 192,i 
production of white arsenic, and while 
there is no report in shape for official 
announcement, it is said that indica¬ 
tions point to a production of 21,000 
to 22,000 tons, instead of the approxi¬ 
mately 18,000 tons which was estimated 
in a report given Congress several 
months ago. Minimum domestic re¬ 
quirements for purposes other than in¬ 
secticide manufacture are estimated at 
‘9,060 tons. 

Heseareh worlc along the linos of 


improved methods of recovery of ar¬ 
senic from smelters and a redistribution 
of refining plants if demand justifies 
and also along the lines of less costly 
and more efficient means of direct re¬ 
covery of arsenic from ore is progress- 
iiig actively, being the outstanding 
result of the recent agitation. 


Increased Movement of Nitrate 
of Soda to This Country 

While import figures covering Feb¬ 
ruary business are not available, the 
traffic through th",- Panama Canal dur¬ 
ing February indicates a very material 
increase in the movement of nitrate of 
soda from Chile to the United States. 
During February 183,.‘i44 tons of that 
commodity pas.sed through the Canal. 
While it is known that all of this ton¬ 
nage did not come to the United States, 
it does indicate the very much larger 
volume in which nitrate is moving. It 
can be said that imports into the 
United States are greater in proportion 
than the increases in the shipments to 
other countries. 


Bright Outlook for American 
Chemical Products 

Trade prospects are particulariy 
bright for practically every chemical 
product that the United States is in a 
position to export, chemical specialists 
in Washington point out. The fact 
that German exports to this country 
are continuing in larger volume than 
had been expected should not lead to 
the coiwlnsion that Germany is export¬ 
ing in the same yplume to other coun¬ 


tries or that shipments to America will 
continue at the present rate. Germany 
is particularly anxious to secure bask 
ness where payment is made in dollars. 
The uncertainty of the situation at 
home and the way in which the mark 
is being manipulated at this time are 
causing Germany, it is believed, to rob 
her own consumers to fill American 
orders. To the economic reasons for 
such procedure must be added the 
powerful influence to that end which la 
being exerted by American importers. 
Some are of the opinion that Germany 
must almo.st have given up dyeing at 
home in her effort to build up dollar 
credit and hold on to her American 
market. All reports being received 
from Gorinany, however, arc to the 
effect that the volume of new produc¬ 
tion is low and continues to diminish. 


Imports of Coal-Tar Dyes 
in 1922 

Imports of coal-tar dyes in 1922 
totaled 3,880,811 lb., valued at $5,600,- 
163, aecorditiK to promilinary flffures 
from the records of the CommOTca 
Department. Of the total, 1,738,763 lb. 
valued at $2 533,581, came from Ger¬ 
many; 1,476,715 11>., valued at $2,326.- 
391, from Switzerland; 177,293 lb,, 
valued at $229,608, from Eni^land; 
145,989 Ih., valued at $175,436, from 
Italy; 168,201 lb., valued at $107,383. 
from the Netherlands; 57,541 lb., valued 
at $56,848, from France, and the re¬ 
mainder from Btdpium, Canada, Japan 
and Czechoslovakia. 

The total compares with imports of 
3,914,036 lb., valued at $5,166,779, In 
1921. In 1914, before the domestic dye 
industry gained a foothold, imports 
totaled 46.000,000 lb., and only 6,000,- 
000 lb. was produced in the United 
States, practically all of this from In¬ 
termediates imported from Germany. 

Competition From Moroccan 
Phosphate Rock 

No actual measure is possible as yet 
of the character of competiton which 
may be expected from Moroccan phos¬ 
phate when the railroad is complotod 
between Uasa Blanca and Oued-el- 
Zem. It is known, however, that the 
Moroccan product is of high grade and 
will displace Florida phosphate in cer¬ 
tain markets. Due to the isolated loca¬ 
tion of the deposits and the care with 
which those interested in the develojy- 
ment arc guarding information as to 
the probable extent of their output, no 
accurate data are available. It can be 
said, however, that the potentialities of 
this competition are causing concern on 
the part of those interested in Ameri¬ 
can phosphate properties. 


Chemical Company Expands 

The Hanovia Chemical & Manufsc- 
turing Co., of Newark, N. J., has bur- 
chased a large plot of ground adjoin¬ 
ing its factory. This purchase was 
made in order to provide for fhtiire 
expansion df the company. 
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Heavy Demand Forces 
Linseed Oil Prices Upward 

Record Shipments of Aiieenline Seed Readily Absorbed— 
ForeiRn Oil HouRht by Crushers 


I N the latter jmrt of last year (“•li 
mates on the Ar^^entine linsoed cro[) 
indicated an exportable surplus of 
bu. Later these estimates 
were revised and trade opinion now 
places the exporUible at 40,00(1,0011 bu 
up to 52,000,000 bu. with many well- 
informed seed men inciinin^ toward llie 
hi^h'-r figure. (Irantin^: that the lowei 
estimate.s are correct, there was Kood 
reason to believe that the world's su]i- 
ply of linseed was lar^e eiiouijh to in¬ 
sure a relatively low price level [or lin¬ 
seed oil in all markets. Crop pmspcct^ 
in India were generally favorable and a 
minimum exportable of 12,000,000 bu. 
is expected from that counlry. More 
over, the Continent was re^fardinl to be 
in a po.iition where its consuming' re 
quirements for seed would he l(‘ss than 
normal. 

Seed Movement Satisfactory 

The movement of .seed from produi' 
inp: Kwtions has lieen all that coulil 
have been exjiccted. From Oct. 1 to 
March 31 receipts at Western terminal'^ 
in this country wore about 7,1)00,000 hu. 
Imports during:: the same period swelhsl 
the total to such an extent that crusher> 
have had a supply of approximately 
17,000,000 hu. This is at the ratio of 
34,000,000 bu. for the year—a total 
which, with the exception of last year, 
never had been consumed in any yeai 
in the history of the domestic industry. 
Shipments from the Arjfentin*' durin^^ 
the first 3 months of this year rem hed 
the record volume of 20,744,000 bu. Of 
this amount 12,926,000 bu. went tit the 
United Kingdom and the Continent, 
thus showing that the supply in all con¬ 
suming markets was unusually large. 

Reasons for the High Prices 

Prices for seed and oil, however, 
have gone steadily upward and at pres¬ 
ent these commodities are selling at 
levels higher than have been in effect 
since 1920. Various reasons may be 
assigned for the strong position of the 
markets. In the first place, it is evi¬ 
dent that former standards of consum¬ 
ing needs in this country must be dis¬ 
carded in favor of standards more in 
accord with the progressive growth of 
the paint, varnish and other industries 
whose manufactures include linseed oil 
as a necessary raw material. In a 
recent address before the Paint, Oil 
and Varnish Club of New' York one of 
the most experienced linseed men in 
the trade stated that this country was 
consuming seed at the rate of 40,000,000 
bu. per year. 

Furthermore, Europe has upset all 
calculations by the extent of its seed 
purchaaes and especially by its promi¬ 
nence as a competitor in Argentine mar- 
ket8» As an incidental cause for high 
prices, it may be recalled that the early 


jiroini.sc of a record yield in the Argon- 
tiix- iri.spired heavy speculative trading 
(ill the short side of the market, and the 
covering of these .short sales helped to 
.start the trend of values upward. 
Ilnefly .summarized, currenl values for 
<ef(i and oil may he exjilained hy the 
natural workings of the law of supply 
and demand. There appears to be noth¬ 
ing fictitious or inflated about present 
valiu's, and low’er prices can hardly be 
looked for until the balance swings 
more in favor of supply. 

Intert*^! in Foreign-Made Oil Revived 

Oni' of the important developments 
growing out of the sharp rise in prices 
Is found in the revival of interest in 
foreign-made oil on the part of Amer¬ 
ican importers. When the new tariff 
law went into effect last Septem])er, it 
provided for an import duty on linseed 
oil, of 3.3c. per pouml, tniual to 243c. 
per gallon. This was generally re- 
ganled as an effective barrier and it 
was freely predicted that foreign oil 
would not be able to compete in our 
markets as long as this tariff remained 
in operation. Yet last month more than 
1,5(10,000 gal. of oil were reported to 
have been bought in European markets 
hy American interests, with domestic 
cru.sher.s credited as being the largest 
jmrclmsers. 

Western Railroads Can’t Lower 
Rates on VeR;eiable Oils 

The Interstate Commerce Commission 
ha.s refused permission to Western 
transeontineiital railroads to reduce 
freiRht rates on vegetable oils from 
Pacific coast points to Chicago and 
adjacent territory. Transcontinental 
railroads by schedules filed to become 
effective Dec. 6, 1922, proposed the 10c. 
cut. Protest was immediately made 
by the im)>orters, dealers and manufac- 
turer.s and the Eastern trunk lines, 
and the commission suspended the 
schedules pending an investigation. 


Rugsiau Far East Restricts 
Imports of Chemicals 

Advices just received from the Rus¬ 
sian Far East state that a law has 
been passed prohibiting the importation 
of various commodities. Among the 
items .specified on the prohibited list 
are many chemicals and allied products, 
including: glauber salts, phosphates, 
alcohol, carbonate and bicarbonate of 
soda, caustic soda, chlorine, lime, resin, 
tar, asliestos, magnesium, talc, man¬ 
ganese ore, potato flour, fertilizers, 
varnish, paints, candles, sheet glass, 
textile raw materials except cotton, 
inks, except copying and fountain pen 
ink. 


Millfe Oppose Move to Lower 
Vegetable Oil Duties 

J. A. Arnold, vice-president of the 
Southern Tariff Association, has filed 
a petition signed by 160 cotton oil mills. 
This petition is in the form of a prote.st 
against any move to lower duties on 
vegetable oils. Edward Woodall, chair¬ 
man of the Vegetable Oil Division of 
the Southern Tariff Association, in a 
memorandum accompanying the peti¬ 
tion gives notice that, if the vegetable 
oil schedule is reopened, he will apply 
for an increa.se of 50 per cent in the 
duties on vegetable oils, based on cost 
of production in thi.s country compared 
with similar cost in the Far East. 


Trade Notes 


Charles J. Roh, vice-president and 
sales manager of the Murphy Varnish 
Co., of Newark, N. .1., returned last 
week from an extensive business trip 
throughout the West, including the 
Pacific coast. 

At the last meeting of the Paint, Oil 
and Varnish Club of New York, three 
new members were admitted. They 
were: H. F. Kleinfeldt, of the Abbe 
Engineering Co.; R. G. Jackson, of the 
Kentucky Color & Chemical Co., and W. 
Buxbaum, of the Winche.ster Arms Co. 

J. C. Smith, for several years secre¬ 
tary of the Oil Seeds Co., of New York 
City, has formed a new company under 
the name of the Smith-Weihman Oil 
Co., with offices at 19 Moore St. Mr. 
Smith is secretary of the Oil Trades 
Association of New York. 

Charles W. Mixter, of Brookline, 
Mass., has accepted an appointment as 
tariff economist on the Tariff Commis¬ 
sion. 

E. W. Jayne, of Jayne & Sidebottom, 
left New York last week on a business 
trip to the Middle West. 

The world’s production of tin in 1921 
was only 109,704 metric tons, the low¬ 
est annual output since about 1908 and 
a decrease of about 16,000 tons from 
that of 1920. 

Dr. J. W. Jenks, of the Alexander 
Hamilton Institute; W. F. Gephart, of 
the First National Bank of St. Louis, 
and A. C. Kains, president of the Fed¬ 
eral International Banking Co., New 
Orleans, will be speakers at the For¬ 
eign Trade Convention to be held at 
New Orleans, May 2, 3 and 4. 

Exports of quebracho extract from 
the Argentine from March 1 to March 
23 were 31,000 tons, which compares 
with 20,000 tons exported in the cor¬ 
responding period of 1922. 

The steamship Stuart Dollar arrived 
at San Francisco on April 2 from the 
Far East with 192 packages of arsenic 
and 352 barrels of china wood oil. 

R. B. French, manager of the New 
York office of the Harshaw, Fuller & 
Goodwin Co., is on a buisness trip to 
Buffalo and surrounding territory. 
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Steady Contract Deliveries Feature 
Market for Heavy Chemicals 

Antimony Products Advance in Price—Cream of Tartar and Tartaric 
Acid Firmer—Arsenic Stronger for Spot and Nearby—Tin 
Oxide Lower—^Permanganate of Potash in Light Supply 


G ood call is reported for contract 
deliveries of most heavy chemicals 
and in some cases producers are usinK 
their entire output to take care of exist¬ 
ing orders. New business during the 
week showed a falling off as compared 
with the preceding week. German chem¬ 
icals have attracted attention following 
reports that difficulty was found in 
securing supplies. In many cases stocks 
already contracted for arc not coming 
to hand and importers who had resold 
their German contracts have been try¬ 
ing to protect their buyers by securing 
the goods from sources outside the 
original sellers. The freight situation is 
still unfavorable for moving materials 
' com some sections of this country and 
this is causing some delays in deliveries. 

Permanganate of potash was actively 
sought during the period but offerings 
are small as domestic goods are sold 
ahead and imported material is not 
coming in freely enough to relieve 
the spot stringency. Large amounts of 
arsenic reached the local market during 
the week but most of this went direct 
to consumers and the balance was sold 
v hile afloat so the spot situation was 
not bettered. Cream of tartar and tar¬ 
taric acid are feeling an increased 
seasonable demand and brought higher 
prices in the local market. Antimony 
oxide and other antimony products like¬ 
wise were firmer. Tin oxide lost the 
advance reported at the beginning of 
the month and showed a decline of 3c. 
per pound. Hydroquinone was offered 
at $1 per pound, which represents a 
decline of 6c. per pound. Hyposulphite 
of soda also was offered at prices more 
in buyers’ favor. Formaldehyde was 
unchanged in price as far as producers 
were concerned, but second hands were 
shading. 

Fertilizer Chemicals Active 

The fertilizer trade has had a very 
active season and a correspondingly 
active call for many chemicals has come 
from that source. While the season is 
now well advanced, there still is heard 
a good inquiry for many fertilizer chem¬ 
icals. It is significant to note that 
imports of fertilizer materials for the 
last calendar year reached a valuation 
of $46,183,674, which represents a gain 
of nearly $15,000,000 over the total for 
1921. Of this increase about $9,000,000 


wa.s credited to nitrate of soda. Imports 
of all chemicals for the year ending 
December 31 were valued at $63,126,231), 
or about $111,00(1,000 more than in the 
preceding year. 

Acids 

Acetic acid Consumption of acetic 
acid continues in a satisfactory way and 
there appears to be no likelihood of an 
easing off in prices for some time to 
come. The corroders have been absorb¬ 
ing large quantitie.s. The 28 per cent 
held at $3.17i per 100 lb., while the 
.')0 per cent was nominally unchanged 
at $6.35@$0.37 per 100-lb. Glacial 
closed at $12.06@$12.H.'i per 100-lb. 

Citric acid -There was a seasonable 
increase in the volunu' of business and 
with foreign markets tending higher 
prices here were quite firm at the close. 
The imported was raised to .He. per 
jiound in more than one direction and 
talk of even higher prices than this 
was heard in the local trade. Domestic 
material held at 49@B0c. per pound. 
Several shipments came through from 
abroad in the past week. 

Formic acid—The 8.') per cent was 
available at prices ranging from 14i 
@17c. per pound, according to quan¬ 
tity, delivery, etc. The market was a 
little unsettled in some directions. 

Boric acid—The market was steady 
on the basis of llc.@llic. per pound. 
Some traders were not disposed to 
shade 11 ic. per pound, immediate de¬ 
livery. 

Muriatic acid—Production is well 
taken care of and a firm undertone 
features the market. Nominal quota¬ 
tions range from $1.00@$1.10 per 100 
lb., on the 20 degree in tanks. 

Oxalic acid—There was a firm under¬ 
tone to the market for oxalic acid and 
makers recently advanced prices to the 
basis of 12ic. per pound, f.o.b. works. 
Spot material settled at 13}c.(g)13ic. 
per pound. The fact that competition 
with foreign goods, temporarily, has 
been eliminated, brought out a much 
better feeling here. Imported costs 
from 131c.(3il3ic. to import, according 
to advices received here late in the 
week. 

Sulphuric acid — Consumption has 
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been good for some time past and with 
stocks reduced in nearly all directions 
a strong undertone features the mar¬ 
ket. The 66 degree variety closed at 
$ir)(ui$16 per ton, in tanks, f.o.b. works. 
On the 60 degree the nominal quota- 
tion.s range from $9.ri0(^$10.60 per ton, 
f.o.b. works. Oleum was raised to 
$18..'>0@$19.ri0 per ton. 

Tartaric acid—Producing costs have 
advanced and this combined with good 
consuming demand has strengthened the 
market. Sellers now hold imported at 
34c. per lb. and domestic makes arc held 
at an inside price of llBc. per lb. 

Potashes 

Bichromate of potash,—Some reports 
credited sales of moderate sized lots 
at lose, per lb. but the general ask¬ 
ing price showed lie. per lb. as the 
inside price. Stocks have been moving 
freely and the market appears to be 
in a strong position with much depend¬ 
ing on future developments in the 
market for muriate. 

Carbonate of potash—Buyers have 
shown considerable interest in hydrated 
but offerings arc so meager that trad¬ 
ing has been held down to small vol¬ 
ume. Prices are little better than nom¬ 
inal at 7Jc. to 7Sc. per lb. Shipments 
are quoted at the same level as spot 
but guaranteed deliveries are hard to 
locate. Calcined 80-86 per cent like¬ 
wise were practically taken off the mar¬ 
ket and in moat quarters prices meant 
nothing in the absence of offerings. 
Calcined 96-98 per cent sold in a small 
way with asking prices at 8c. per lb. 
and upwards according to seller. 

Caustic potash—Inquiry for spot and 
prompt shipment was not heavy but 
offerings are light and prospocU are 
more favorable for an advance rather 
than a decline in price. Sales of 88-92 
per cent on spot were reported at 8ic. 
per lb. and as high as 8ic. per lb. was 
asked by some holders. Shipments are 
firm at 8Jc. per lb. 

Permanganate of potash — Domestic 
producers are busy taking care of orders 
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in hand and have little if any nurplus 
for new bueinese for April dt-livi-ry. 
Imported (foods have »old freely and it 
la dlfHcult to locate round lota for 
prompt delivery. Spot prices are (riven 
at 25ic. per lb, and upwards, acro'l'dinir 
to seller. Goods afloat are said to have 
Bold at 26c. per lb. April shipments 
were offered at 22c. to 22ic. per Ih. 

Sodas 

Bichromate of soda—Small lot trans¬ 
actions have predominated throu(fhout 
the week, although round lots havi' 
passed against contracts. Producers 
are maintaining values at 7ic. (ler lb. 


Nitrate of soda—The market has 

picked up a little in activity but the 
improvement has not been sufficient to 
describe trading as active. Some con¬ 
suming trades are in the market con- 
s'.Hiitly while others are hardly taking 
their normal requirements. Sellers are 
offering freely but are not cutting 
(11 ices in order to stimulate buying. 
Koreign grades are offered in numerous 
directions and prices vary from 81c. to 
lie. (ler lb. according to quantity and 
seller. Domestic grades also are in 
good supply with prices holding on an 
unchanged "basis of 10c. to lOic. per lb. 
tj:i:__nifftaront COTlRUm- 


capacity and there are no heavy surplus 
stocks in any quarter. A firm under¬ 
tone features prices and large drums 
are held at $2.40@*2.56 per 100 lb. at 
the works. Spot cars at the works are 
quoted at ?2.20 per 100 lb. The con¬ 
tract price remains at $1.90@$2.00 per 
100 lb. 

Borax—The market has maintained a 
steady (losition with a seasonable move¬ 
ment to consumers. Granulated and 
refined, crystals or [lowdered are offered 
at 5ic. per lb. in bags, carlots. The 
price for goods in barrels was Sic. per 
lb. Boric acid was quiet but steady at 


at the works and spot trading is going 
through at prices ranging from Tic. to 
8e. per lb. depending on quantity and 
seller. Ghrome ore is quoted at $20.60 
per ton for Indian, c.i.f. Atlantic ports. 
Rhodesian and New Caledonian are held 
at $21 to $24 per ton. 

Caustic soda—Reports on ex|)ort busi 
ness vary but it seems certain that 
considerable business has been trails 
acted for shipment abroad at price.s 
ranging from !i.46c. to 8,60c. jier lb. 
f.a.s. Domestic buyers have been tiik 
ing on stocks in a large way and a linn 
tone is evident in the market. Prodiic 
ers offer at $2.60 per 100 lb. at the 
works, basis GO per cent, with the usual 
premiums for less earlot quantities. 
Second hands offer solid 70 per cent at 
$8.46 to $8.06 per lOO lb. in the siiol 
market, the range varying according to 
quantity and make. 

Ghlorate of soda—Some offerings of 
inferior grades have been on the local 
market and have been quoted under the 
open market price. Domestic (iroducers 
report a good call for their product 
both in the way of new business and 
in ordering material out on old con¬ 
tracts. Prices are firm and unchanged 
at 6ic. to 7c. (ler lb. at the woik.s. Im 
ported grades are not pressing on the 
market and are held at (lie to 7c. (ler Ih. 

Hyposulphite of soda There was a 
general reduction in the market, estab¬ 
lishing the price at $2.60@J2.75 per 
100 lb. Demand has been rather inac¬ 
tive and with offerings ,.f foreign ma¬ 
terial very much in evidence the situ¬ 
ation has favored buyers for some 
weeks past. 

Nitrate of aoda—Activity in the fer¬ 
tilizer trade has been noted for some 
time and large amounts of nitrate of 
aoda have been delivered at Southern 
ports. Buying orders are still promi¬ 
nent and it is evident that many con¬ 
sumers are not covered up to their full 
requirements. It is probable that de¬ 
mand will not continue active niuch 
longer, as the fertili'zer season is loo 
far advanced to [lermit of trailing in the 
volume recently noted. Revisions in the 
prices of producers in Ghilc have been 
expected but so far no announcement 
has reached the domestic trade. Im- 
porters say the ampunt held in this 
country is small and this has a sustain¬ 
ing effect on values. Nitrate is quoted 
at $2.65 per 100 pounds ex vessel, At¬ 
lantic porta. 


ing trades have been in the market and 
sellers report a very satisfactory vol¬ 
ume of business, (ionsiderable quan¬ 
tities of silicate are said to be used 
in the scaling of paper cartons. Pro¬ 
ducers quote the 40 degree at 76c. to 
Hbc per 100 pounds at the works. The 
GO degree is held at $1.60 to $1.70 per 
100 iiounds works. 

Soda ash—New business continues 
to hold up well but the bulk of the busi¬ 
ness passing is against old contracts, 
(lonsumers are calling for deliveries 
promptly and more than normal 
amounts are being taken off the market. 
With the large production well taken 
care of and producing costa holding 
at relatively high levels the market is 
working into a very strong position 
although no price changes seem in 
immediate contemplation. Some pro¬ 
ducers are not eager to enter into new 
contracts calling for extended deliveries. 
Contract prices for light ash, basis 48 
(ler cent, are quoted at $1.20 in bags 
and $1.40 in barrels. Dense ash is 
(|Uoted at $1.26 in bags and $1.45 in 
barrels. Dealers were offering carlots 
of light ash at $1.75 in bags and $1.95 
in barrels. 

Miscellaneous 

Antimony oxide^-White oxide guar- 
aii'eed 99 per cent has been firm with 
higher prices in effect due to higher 
cables from China and limited offerings 
on spot. Demand has been quiet, but 
this had no influence as a market factor. 
Quotations are now held at an inside 
figure of 9r. per Ih. Standard powdered 
needle antimony is held at 8c. per lb., 
with lump nominal at 7i|c. per lb. 

Arsenic—Fairly large amounts of 
white arsenic reached the market in the 
past week coming from Ja[ian. Nearly 
all arrivals, however, were sold ahead 
and there still is a scarcity of spot 
material. Quotations in the spot mar¬ 
ket vary from 16ic. to ICc. per lb., 
according to seller. .Sales of March- 
A|)ril from Japan were reported at 14bc, 
per lb. June shipment from Japan 
was quoted at 12ic. per lb. and some 
reports were beard to the effect that 
contracts covering shipments over the 
last half of the year could be placed 
at 11c. per lb. Sales of material afloat 
were put through at 161c. per lb. 

Bleaching powder—Steady withdraw¬ 
als are being made against contracts 
with active interest in spot and nearby 
goods. Some nrndneers are sold UP to 


Copper sulphate—Demand has been 
fairly active and a firmer feeling was 
in evidence. Cables again reported a 
higher market abroad and it was doubt¬ 
ful whether $5.70 could have been 
shaded on May-June shipment from the 
other side. Domestic makers quote 
the market at $C.25@$6.!)0 per 100-lb. 
on the large crystals, the inside figure 
obtaining on round lots only. 

Cream of tartar — Consumers have 
been in in the market in an active way 
and with producing coats increasing the 
tendency of prices has been upward. 
The inside price is now given as 26ic. 
per Ih. and asking prices range up to 
26ic. per Ih. 

Formaldehyde — An easy tone has 
featured trading in this chemical. In 
the first place buyers are reserved and 
are interested only when price conces¬ 
sions are granted. First hands are 
keeping their quotations nominally un¬ 
changed at 16c. per lb. but resale offer¬ 
ings have changed hands as low as 
14ic. per lb. 

Lead acetate With no important 
change in (lig lead and the demand for 
the chemical fairly active prices ruled 
firm so far as the leading producers 
were concerned. White crystals, in 
casks, held at 13Jc. per pound. White 
powdered was offered at 14ic. per 
pound, in casks, and 15ic. per pound, 
in kegs. The brown, broken, in barrels, 
settled at 12ic. (ler pound. 

Lead arsenate—With the demand 
holding up well on the approach of 
the season of large consumption prices 
ruled steady, but closed the week un¬ 
changed at 12@12ic. per pound for the 
paste and 21i@22c. per pound for the 
powdered. 

Nickel sulphate—Leading sellers were 
asking Uic. per lb. as the inside price. 
Nickel ammonium sulphate was firm at 
lOJc. per lb. and upwards, according 
to quantity. 

Sal ammoniac - Several shipments 
from abroad were landed here last 
week, but this failed to shake the mar¬ 
ket. The undertone was firm in all 
directions, reflecting higher replacement 
cost. Imported white on spot settled 
at 7(ffi7Jc. per pound." Imported gray 
was raised to 8J@9c. per pound. Do¬ 
mestic white granular held at 7S@ 
8c. per pound, carlots, f.o.b. works. 
Lump was firm at i4l@16|c. per 
pound, immediate delivery. 
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Salt Cake—Resale lots are very diffi¬ 
cult to locate and only occasional sales 
of small lots are reported. First hands 
also have very little to offer, as they 
are using their out^t to fill eontrarts. 
Consumers are interested in taking on 
fresh commitments but under the cir¬ 
cumstances trading is naturaliy re¬ 
stricted. Quotations hold at S25 to 
J27 per ton for bulk lots. 

Sulphate of Aluminum—Quiet condi¬ 
tions have prevailed, as most consumers 
are covered ahead. Contract with¬ 


drawals are of good volume and pre¬ 
vent any accumulations in the hands of 
producers or sellers. Prices have held 
steady and unchanged at |2.60 to $2.75 
per 100 pounds for iron free and $1.50 
to $1.60 for the commercial. 

Tin oxide—There was a reduction of 
2c. per pound in tin oxide, following 
closely upon the easier situation in the 
metal. Leading makers now offer tin 
oxide at 52c. per pound, in barrels, 
immediate delivery. Trading was 
moderate throughout the week. 


duction is limited because of the quiet 
state of the market Nominal quota¬ 
tions range from 30@36c. per gallon, 
contract basis. 

H Acid—Offerings were scanty on 
spot and price.s of 80@85c. were con¬ 
sidered wholly nominal. Producers say 
that they have enough orders on hand 
to take care of their output for some 
little time to come. 

Alpha-naphthylamine—Small parcels 
sold at 38c. per pound, immediate de¬ 
livery. The supplies available were 
moderate only and it was doubtful 
whether 35c. could have been shaded 
on a round lot for nearby delivery. 

Aniline Oil -The market was inac¬ 
tive, but offerings were not pressing for 
sale and leading handlers continued to 
quote _from ICc. to 16ic. per pound, aa 
to quantity. 


Coal-Tar Products 

Active Demand for Phenol—Production Inadequate—Benzol 
Offerings Increase—Crude Naphthalene Higher 
Abroad—Solvents Scarce 


I NTEREST centered in the strong 
situation which has arisen in the 
market for phenol. The inquiry was 
fairly active, but business in spot and 
nearby material was restricted for want 
of offerings. Talk in the trade of new 
sources of domestic production did not 
change the attitude of sellers. Large 
handlers of phenol have no faith in the 
prospects for increasing the output so 
far as the immediate future is con¬ 
cerned and when old contracts expire 
there is a strong possibility that new 
prices will show a higher range. De¬ 
mand for benzol has not yet opened 
up and this accounts for the slightly 
easier undertone for this commodity. 
Solvent naphtha was scarce, owing to 
tbe .sold-up position of the market, 
(irude naphthalene was higher abroad 
and this stiffened prices here. Several 
parcels of cresylic acid arrived from 
the other side, despite the high duty, 
but there is much dissatisfaction over 
the tariff and traders believe that some¬ 
thing will have to be done so that con¬ 
sumers not protected with contracts 
for the domestic material may con¬ 
tinue manufacturing without resorting 
to a change in formulas. Owing to 
the inability of German makers to make 
shipments without encountering all 
sorts of difficulties beeau.se of the Ruhr 
situation, American manufacturers have 
been in a position to compete for for¬ 
eign business. Reports of some large 
orders in dyes for shipment to China 
were current in trade circles. The De¬ 
partment of Commerce has announced 
March imports of coal-tar dyes as 
312,809 lb., valued at $301,486, of which 
66 per cent came from Germany, 18 
per cent from Switzerland and 12 per 
cent from Italy, the latter representing 
reparation dyes which wore re-exported. 
March imports compare with 191,709 
lb., valued at $199,640, for February, 
and approximately the same amount 
for January. 

Coal-Tar Crudes, Etc. 

Benzene—Offerings were freer and 
the market presented an unsettled ap¬ 
pearance. Traders expect that busi¬ 
ness will soon open up, as a spell of 
good weather would bring about in¬ 


creased consumption in the motor fuel 
field. The 90 per cent was nominally 
unchanged at 27c. per gallon, in drums, 
carload lots, contract basis. 

Cresylic Acid -Domestic producers 
have nothing to offer, production being 
sold up on the basis of 70c. per gallon. 
In the outside market scattered lota of 
imported, on spot, sold at $1.40 for the 
97 per cent, in drums, and $1.30 for the 
95 per cent, in drums. Ow'ing to the 
tariff situation importers were disposed 
to offer this material for shipment “in 
bond” and late in the week the general 
quotation on nearby material was 85c. 

Phenol -Demand was fairly active, 
but spot business was restricted be¬ 
cause of the sold-up condition of the 
market. .Second-hands reported sales 
in U.S.P. phenol, immediate delivery, 
in lots of 1 to 3 tons at prices ranging 
from 62c. to 53c. per pound. Foreign 
material for shipment was available 
around 50c. A report was current in 
the trade that a new factor would soon 
be in a position to offer phenol. The 
high prices, in the opinion of traders, 
will stimulate production. Tbe surplus 
stocks purchased from the government 
are disappearing at a surprising rate. 

Naphthalene Importations of crude 
were reported, but this made no impres¬ 
sion upon the market. Cables reported 
a firmer situation in crude and this 
resulted in steadying prices in the New 
York trade. Crude, a little off in quality, 
brought 2Sc. per pound. On standard 
material asking prices now range from 
31c. to 33c., as to quantity and seller. 
Demand for balls was good and the 
prices were raised to lOJifflllc. per 
pound. Flake held at 91c., immediate 
delivery, and 9c. for June-July. On 
distant futures prices were considered 
too vague to quote. 

Solvent Naphtha -Production appears 
to be well sold up and rumors of some 
re-selling were without foundation. The 
water-white, in drums, was merely 
nominal at 37@40c. per gallon. De¬ 
mand was fairly active. 

Toluene—Trading was slow and the 
market was a featureless affair. Pro¬ 


Beta-naphthfll—There were offerings 
at 22c. per pound, round-lot basis, with 
smaller quantities changing hands at 
25c. per pound. The market was barely 
steady in some directions. 

Dimcthylanlline A firmer feeling 
was reported in this intermediate re¬ 
flecting improvement in the demand. 
At the close traders were asking 42(^ 
43c. per pound. 

Para-crceol—A cable from England 
quoted para-cre.sol for immediate ship¬ 
ment at 35d. per pound, c.i.f. New York 
terms. 

Para-tniuidine With offerings scanty 
the market ruled firm at the recent 
advance, prices holding at 96@97c. per 
pound. The inquiry was fair. 

Pyridine I’he market was entirely 
nominal, traders experiencing difficulty 
in obtaining supplies. Recent business 
in small lots went through at $2.40 per 
gallon. 

N. & Vi. Acid -Inquiry was moderate 
only; but with no accumulation in sup¬ 
plies prices for Neville and Winthers 
acid held at $1.26 per pound. 

Xylene—The commercial variety was 
offered in a moderate way at 30|g)32c. 
per galion. The pure was nominal at 
45@5Uc. in drums. 


Propose Uniform Contract 
for Chemical Trade 

The Salesmen’s Association of the 
American Chemical Industry has taken 
up the question of formulating a uni¬ 
form contract to be used by the trade 
in transactions involving heavy chem¬ 
icals. 

The following committee has been 
appointed to draw up the contract; 

Chairman John A. Kienle, vice- 
president. in charge of sale.s, Mathieson 
Alkali Works, Inc.; P. S. Tilden, sales 
manager acid and heavy chemical divi¬ 
sion, E. I. du Pont de Nemours & Co.; 
E. J. Barber, manager chemical depart¬ 
ment, White Tar Co., Inc.; Ralph F. 
Durland, manager, N. Y. sales office, 
Dow Chemical Co.) William Haynes. 
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Vegetable Oils and Fats 

Linseed at New High for Season—Cottonseed Steadies in South— 


Coconut Quift—( 

LinHced oil--The feature in the vetre- 
table oil trade last week was the sharp 
uplift in prices for linseed oil Cnisherv 
had warned the consumers repealetily 
of the impending crisis m the niaUei 
of spring deliveries, but it is safe to 
May that few the niarkeL en:- 

roctly and th<‘ fact, that several jiro- 
ducers would conKidor less than car 
lot business tmly', covering April-M;t\ 
deliveries, proved conclusively that 
their tanks must be very nearly dry. 
iSpot oil closed at $1.14 per galhin. eai 
lot basis, which compHres with a 

week ago. ()ne lot of 1,000 barrels of 
June oil sold early in the week at $1 00. 
but the price for this position at the 
close was $1.10 asked. July oil settled 
at $1.00, with August forward at $1 07 
(fb$1.0K per gallon, carloU, eooperaj.-:e 
included. The flaxseed markets estab¬ 
lished new highs for the season on liulu 
offerings of nearby material. Then' 
was no important change in the woiitl’s 
flaxseed situation, ('rushers in .Ne\\ 
York territory apparently have enough 
seed on hand. l)ut are handicapped by 
insufficient press capacity. Production 
could not be augmented in tim(“ to help 
the market. Foreign oil was active 
and well-infonnod members of the tradt 
Kay that more than 1,500,000 gallons 
have been purchased for shipment to 
this country in the past month or so 
At the close bifls of $1.14 per gallon, 
duty paid, were turned down for oil 
afloat. April shipment from the other 
side settled at $1.10, with May-June at 
$1.07(ff)$1.0K, c.i.f. terms. IJnseed cake 
was offered at $115 per ton, in bags, 
summer positions. Pemand for cuke 
for export was dull. A parcel of 3,000 
tons of Argentine flaxseed afloat sold 
at $2.31, c.i.f. New York. 

(kittonHeed oil—The recovery in lard 
in the West, together with favorable 
news on the distribution of cotton.seod 
oil and products, brought out a recovery 
in prices for the options. Estimates on 
March consumption wore optimistic and 
trade leaders expect that the disappear¬ 
ance will exceed 200,000 barrels. April 
business has opened up well and should 
the rate of consumption bo inaint<\ined 
the supply Hituation may hreome tight 
before new oil is available. Crude 
settled nominally at lOJc., f.o.b. mills. 

r<»coiiut oil—Business fell away and 
prices at the close were barely steady, 
both here and on the coast. Ceylon 
type oil WHS offered freely at 9c. coast, 
sellers’ tanks, with intimation that this 
figure could he shaded on a firm bid. 
The market here settled at 9J@98c. 
per pound, tank car basis. Copra ruled 
firm around 5ip. per pound, c.i.f. Pacific 
coast ports, 

China wood oil—The offerings w’cre 
meager, despite the fact that several 
parcels reached United States ports. 
Spot oil held at 35c. a pound in the 
“outside” market. On futures, traders 


iood Call for Soya 

wcif' reluctant to quote pending a freer 
nidvenicnt of oil from the interior of 
China. A nominal price for .lulv-August 
^lll))nK'nt oil was 24JCi 

Palm oil—Nearby oil was tirm on 
moderate offerings, hut some traders 
legarded the more forward positions as 
a little un.setlled. Not much new busi- 
nes'' was placed last week. Lagas for 
-liipmciit held at H.obc. per pound, with 
Niger at 8.20Crt;H.2ric. jier pound, c.i.f. 
.New York. 

Sesame oil Refined imported oil sold 
at 121c., c.i.f. New York, nearby posi- 
lion.'<. May .shipment was traded in at 
i2c.. c.i.f. terni.s. 

Soya bean oil — Bids at JOtc. per 
pound for seller’s tanks, April shipment 
I com the coast were turned dowm. The 
asking price at the close on nearby 
material was lOic., duty paid, f.o.b. 
c(tast. Demand was fairly active. 

.Menhaden oil—Trading in new oil on 
the “if made” basis has set in and it is 
estimated that more than 10,000 barrels 
of crudi- sold at 50c. per gallon, f.o.b. 
point of production. 

Tallow—Sales during the week reached 
the total of 1,000,000 pounds, the hulk 
of the business passing being m extra 
special on the basis of 9c. per pound, 
loose, ex-plant. 

(ireaaeti—Offerings were limited and 
prices ruled firm. Low acid yellow held 
at Ki(ceHic. per pound. 


MiHoellaneous Materials 

BarytcK — Demand for the white 
floated WHS fairly active and with no 
change in the position of crude prices 
ruled firm on the carlot basis of $28 per 
ton, containers included, f.o.b. St. Louis. 
Crude held at $8@$10 per ton* f.o.b. 
point of production. Off color, wet 
ground, was offered at $15(a)$16 per 
ton, f.o.b. works. 

Chian clay—There w'a.s a steady call 
for this material and prices were firmly 
maintained. Crude was nominally un¬ 
changed at $7@$9; powdered, $13@$20, 
f.o.b. Virginia points. Imported lump 
$ir)((i'$20 f.o.b. American port.s; pow’- 
dereil, $4r)@$50. 

ByritcK Imported lump, 1 in. diam- 
ecer and up, 12c. per unit; fine, 12c. 
per unit, ex ship, Atlantic ports. Mar¬ 
ket steady. 

Lilhopone- -Several shipments ar- 
nveil at New’ York from Antwerp. Do¬ 
mestic makers reported a good volume 
of new business on the basis of 7c. per 
pound, in bags, earlots, April-May-June 
delivery. The market wn.s firm. 

White lead—The market for the 
metal was a shade easier, but this did 
not influence corroders and prices for 
the pigments were unchanged. The 


official quotation for pig lead held at 
8.25c., New York. Trading in the pig¬ 
ments was fairly active. With stocks 
of unsold material subnormal and as 
there appears to be little likelihood for 
a sudden change in the metal situation, 
producers hold out no encouragement 
in the w'ay of lower prices. Standard 
dry white lead, basic carbonate, closed 
the week at 94c. per pound, in casks, 
earlots. Red lead, dry, wa.s offered at 
11.40c. per pound, in casks. 

Zinc oxide—A firm undertone fea¬ 
tured the market. Producers report 
stejidy gains in the volume of business, 
and, with the metal showing no impor¬ 
tant change, they regard the market ns 
favoring selier.s so far as the future is 
concerned. American process, lead free, 
held at 8c. per pound, carlot basis, with 
the leaded grades commanding from 
7@7Jc. per pound. French process, 
red seal, was available at 93c. per 
pound. 

Glycerine—Several refiners announced 
a reduction of Jc. per pound in the 
chemically pure grade, establishing the 
market at 18<\ per pound, in drums. 
The reason for the decline could be 
traced to the unsettled market for 
crude. Bu.siness was inactive during 
the past week and competition was 
more of a factor. Dynamite sold at 
Ifiic. per pound, carlot basis. The ar¬ 
rival of several shipments of foreign 
crude was noted. Soap lye crude, basis 
80 per cent, loose, earlots, closed nom¬ 
inally at 11@)11H'. per pound. Recent 
bu.siness in the Middle West went 
through at 103c. Saponification was 
offered sparingly and quotations of 
I23(^13c. w’ere con.sidered nominal. 

Naval stores—The shrinkage in spot 
holdings brought out a general advance 
in prices. Turpentine sold as high as 
$1.53 per gallon in the Savannah mar¬ 
ket. In the New York trade the nomi¬ 
nal quotation toward the close was 
$1.01 per gallon. In rosins prices ruled 
firm on the basis of $6.20 per barrel 
for the “B” grade. Demand for rosins 
W'as good. Pine tar pitch held nomi¬ 
nally at $6.00 per barrel. 

Shellac — Cables from Calcutta re¬ 
ported a steady market toward the 
close, with the result that operators 
here were no longer anxious to dis¬ 
count futures. The importations were 
not large enough to bring out any real 
change for the better in the market for 
spot goods. The inquiry was satisfac¬ 
tory. T. N. on spot settled at 76c. per 
pound. Bleached, bone dry, held at 90c. 
on spot, with futures available around 
86c. Superfine was traded in at 80(g)8lc. 
per pound. Calcutta offered T. N., April 
shipment, at 72c. c.i.f. New York. 

Alcohol—A fair trade was reported 
in denatured alcohol and prices ruled 
steady. The No. 1, 188 proof, was 
offei-ed at 39c. a gallon, with the No. 6 
at 3Kc. a gallon. Methanol, 95 per cent, 
was maintained at $1.19@$L21 a gal¬ 
lon; 97 per cent dose at $L21@$1.23 a 
gallon. The situation in ethyl waa 
unchanged, quotations holding on the 
basis of |4.76<gi|4J5 for the 190 proof. 
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\('1I)M--20U ki‘Ks tartarjr. Mrenien. ()i 
(icr. UMi cs. lannic, Shanghai, Ka>>i Aaiaiu 
I II.. liH) c«k. ciiric, Hotterdam, L)rik'r, -JM* 
1)1,1. c'lli'ic, i’alermo. Order; 4 bbl. tiirtam. 
ralenno, Order; 157 bbl stearic. Koit<i- 
ilani. M. W. i'arHonn; 41 drums phnspiiurus, 
liiLiidiurg, Hummel & Koblnaon, TS dr. 

Hamburg, Caldwell & (.’o., G<' pkc. 
pliosjihonc, Bremen. OrdjT; Id csK. oxal.e, 
Antwerp. Brown Bros. & Co. 

ALIll'MEN—54 pkg , Hamburg. Coopi i 
.v, (’ouper. 

AI/COIIOI.,—25 bbl den't'd. San .limii. A1 
l•’legei Bros.; 116 bbl. do., Sati .fuan, c 
l’Nte\a. 

AI.IZAKINE—fi I'.sk.. Hamburg. Kuitrufl', 
I'likhardt & Co.; 4 csk., H. A Metz & (A. 

.AiM.MONll'M—6(» e.sk. muriate, (llasguw. 
\afl. (’it.v Bank, KKi os. bromide, il.mi- 
Itnrg, NaCl Am. Bank, 549 csk nitrate, 
liamlmrg, KulhnvfT, iMokliardt & Co., Th 
i^k. muriate, Bristol, C de B. Fteld ('o , 
Iti pkg. carbonate, Liverpool, Brown Bro.'s., 
112 esk. phosphate, Anlwerp. (ilobo .ship¬ 
ping Co. 

ANTIMONV HALT—2(1 bbl., Hamliuig. 
.1 I». Lewis. 

.ANTIMONV OXIPK—235 bags. Haii- 
Ki>w, .lava Handelsveroeniging 

ARHKNIC—lUU bbl. r('d, Hnininiig. 
Iirown Bros. & (2o.; 200 csU , Hanit>urg, 
I’lallz & Bauer; 338 bhl,. Antwerj), Cnbo . 
Mill esk„ Uotterdain, Lunhan & Mofire : 4 !m; 

I , Kobe. China Am. Tobacco Trading <A) . 
l.>o c.M, Kol)e. N. Y. Trust Co.; 579 c.^.. 
Ivolie, Takata & Co.; 300 cs . Kobe. Xai’I 
Sliawrnut Bank of Boston; 2'»(i c-,s., Fr.tzar 

Co ; 100 ca , Kobo, Order; 120 cs , 'I'oko 
liarna. Am. Trading (?o. 

BARYTES—50U bags. Bremen, Onh r. 

It.ARIIlM NITR.^TK--29 csk. ITaiiiburg. 
liiiln.sirial Trust Co. 

IlARIliM CARBONATE 130 bags 
Bterneii. Hummel & Hobln.'ion. 

IIEANC EIXK—48 bbl.. Hamburg, A. 
Murpby (^o. 

BARIUM BINOXIDE—f)4 cyl.. Ha\n, 
Mailirickrodt Cliem. Works. 

KAKIUM <'HI.ORIl>E—71 csk, Ham 
buig. A. KIlpaU‘ln'& Co.; 52 esk., Aniwerii, 

' *fder. 

CALCJDM CHLORIDE—106 dr., Harn- 
liiirg, Order. 

<ARKIN~85 flk., liottfirdain. T M. 
Ouebe & Sons; J28 baps, Hamburg. A. 
Khpsteln & Co.; 751 bags, Buenos Aires, 
Ibink of America : 998 bags, Buenos AlriH. 
Crown Bros & Co ; 2,0§3 bags, Buenos 
Aires, Order. 

CIIEMICAL8—.3 c.s., liOndon, Order; 42 
« .. Antwerp, .1. K. Dockendorff & Co.; 31 
Id)]., Hamburg, Arco Trading Corp.; 45 
I'sk. Jungmann & Co.; 35 dr., Hamburg, F. 
I’oehin, Ltd ; 136 dr.. Hamburg, Hummel & 
lUiblnson; 400 pg, Bremen. A. Klipsteln & 
On.; 92 iikg.. Hamburg. Superfos Co ; 10 
e.M., Hamburg. Order; 200 csk.. Anlwerp. 
<lunraiUy Trust Co.; 400 bags. Antwerp, 
o. B. Richard & Co.; 500 csk., Antwerp. 

• irder; 422 pkg., Liverpool. Monsanto 
Cbem, Works; 60 cs., Bremen, Merck & Co 

CHALK—75 csk. precipitated, lirlatol, 
H, J. Baker & Bro.; 1,000 bags ground, 
Antwerp. Cooper & Cooper’ 400 bags, Ant¬ 
werp, Irving KatT Bank; 2,216 bags, Ant¬ 
werp, Order; 200 bags, Antwerp, Order; 
500,000 kilos, Dunkirk, J. W. Hlgman & 
('o.; 990,000 kilos, Dunkirk, Talntor Trail¬ 
ing Co.; 1,000 bags, Antwerp, Bankers 
Trust Co. 

COPPER RULPHATK—77 csk.. Liver- 
I)ool, R. M. Sorgeant & Co.; 200 csk.. Llver- 
pfK)i, Order; 98 csk.. Swansea, Order; 201 
esk., Antwerp, Order; 400 cak., Liverpool, 
Order. 

COLORN—5 bbl. aniline, Hamburg. Car- 
bie (^lor & Chem. Co.; 2 csk. aniline, Ham¬ 
burg. Kuttroft, Pickhardt & Co.; 13 csk. 
aniline, Genoa. Irving Nat'l Bank; 6 csk 
aniline, Genoa, liadenburg Thalmann & 
Co.; 8 csk. aniline. Genoa, Am. Exchange 
Nat’h Bank; 29 bbl. black. Kobe, American 
Trading Co.; 20 cs. dry, tx>ndon, Downing 
A Co.: 9 kegs aniline, Liverpool, Textile 
Alliance. 

COPRA—13,514 sk.. Cebu, Order; 119 
bags. Morant Bay, Franklin Baker Co. 

DEXTRINE — 500 bags, Rotterdam. 
Stein. Hall & Co.; 600 bags, Rotterdam, J. 
Mornlngstar Co. 

DIV1*D1T1 — 1,481 bags, Maracaibo. 
Huth Gillesnie A Co.; 834 bags. Puerto 
Plata, Cordilleras Comm. Co. 

KP0OM BALT—750 cs.. Hamburg. Brown 
Broa A Co.: $,000 bags^ Hamburv* Buperfos 
Co.; 1$0 esk., Hamburg, OrAsr* 


Jj-|.<)KII M MTH.VTK —,1 , ilamljurK, 


^ Kl'I.I.K.HH JCAKTII L'ali l,:,pv l.ululoll, 
‘ 11. Crystal t'e., 350 bags. Brisiel, j... A- 

^nliiiDii it Bro. 

FI.l OKKI-.XH-3(1(1 bi(K(!, ]tiitt<T(l((m. L. 
\ Salmon A: Bro 

(•t MS- 12.5 bags I’lMslmt, lU'udmv, 
' .iiai-antv Trust ('o., 459 bags karavit, 

Boinlai.N, Brown Bro.s. A: Co,, 266 bags tlo., 
U"inl.ay. Clialhatn A I’lu-nix X.it't Bank; 

iiags do., llotnlia.N, Irving Nat'l Htink, 
1(2*. liapH do., Ib.mliHy, **r(b'r; If*6 pkg. 
ti.igaciiiiih. Bomlaiy. tircbr. 375 cs. gum, 
‘■.ik-ulta, Balfour, Williamsnn & Co., loU 
es liagacanili, l.i'iuU.n, ThurNlon & 
Biaidich. 2**5 pkg daiiiar, Singapore. Oj- 
d'f, 525 pkg araldc. Bml Sudan. Tliurston 
A: Braidii h . 2,7.58 pkg. aralnc, I’ori Sudan, 
''tilor, 2611 bitg.s uraliic, I’orl Stidan. Ntifl 
It.ink ol J'^gypt , 42*1 bags araldc, l’<»rL 
Sudan, Thurston A: Braidu-h. 350 luigs 
arable. Port Sudan, Carauuido Bros ; 2.*'3ii 
ukk”. arjibie, I'orl Sudan, Ordor. inn I'ugs 
<oiial. Antwerp, Brown Bros Ac Co; 25 
bags, coital, Antwerp. «inler , 294 pkg co¬ 
pal. .Antwerp. Order, 15 l)l>t saiidrtic, ABtr- 
''(•illfs. i; Liiu'ks, 24 bags copal, Lomlon, 
S U interbourm' A Co. .5o pkg. dumar. 
Batjnia. Balfour, Williamson At ('o., 2nii 
cs. (iarnur. I'cdang. SmlBi A Schli>per; KKJ 
I S. damar. Ihidang, or<ler. 8 cs. damur, 
Tandjong iTiok, Order, 2,293 ]»kg. copul, 
■M.uMs.sar, onk'r; 75 c-h. d.iinar. Port Said, 

* »i der. 

(iALI.NI'TS —250 es , Hankow, Atniiold 
tlio- 

<;I.AIBERH SALT- .500 l.bl., Harnlmrg. 
I-;. .\1 Sergeant A <’<>.. iia I>1 p 1., ll,in)liurg. 
Seiiidz Bulckgarlier: 122 lil>l , llamtiurg, 

* )id< I 

(il.\rEKlM':~40 dr. Atdwerp, X A'. 
Tiust ('u.; ,51 dr., Mi llionrne, Marx & 

Itovvoile 

II E X AETH Y I.KN ETET K A .M INK 3 .S 

cs., Hamburg, Industrial 'I'rust <'o. 

IIYDRDDEN PEROXIDE 61 pkg. Anl- 
u«ip. (*rder. 

IRON Kri.PllATE .57 csk.. Antwerp, 
F M Sergeant Ac Co., 311 iilil.. .Antwerp, 

( Oder. 

I^OtiWOOD EXTRACT- 131 bbl.. Cape 
llaitieii, l.ogwoo<l Mfg Culp , 15 bbl. 

i rv.stals, ('ap4t Haltien. LogwasKl Mfg. Corp. 

LITHOPONK—120 csk. Bremen. Pfaltz 
it ikiuei ; 1,500 o8k., Atitwerp, BeiiJ. Monro 
Ac Co : 200 Cftk, Antwerp, A Klipsteln & 
Co. 

MA'ROBOLANH — 4,312 bugs, Bombay, 
order; 4.4H* bugs. Calcutlu. Nat'l City 
Bank. 6,88'* pktH,. CnlcuttH, Order. 

MANOANENE—22 csk,, Bristol, Lamson 
A. & C Co. Magntisia, chloride. 71* dr., 
Brown Bros. & Co., 138 dr. Hamburg, 
Brown Bros & Co.: Magnesite, calcined, 
295 bbl., Rotterdam, Innis SpeiUeti & Co. 

NAPHTHALENE — 886 bags. JiOndon, 
Irving Nat’l Bank; 1.740 ba^. Hamburg, 
Holder of B. L.; 150 bags, Hamburg, L. 
Martin Co ; 600 bags, Hamburg. Order; 
27<* l*ags. lamdon, Irving Nat'l Bank, 

NICKEL HVLPHATK—47 cisk.. Swan- 
Hea. Order. 

OILS—Cod—225 csk.. St. .lohns, R. Bad- 
cock & Co.; 60 bbl.. St Johns, Bowrlng A 
t'o , 2u0 csk, St. Johns, Job Bros. & Co.; 
1()0 bid,, Ta>:nl<>n, Order. Cooonat—710 
tons, Manila. Order. 816 tons, Manila. Or- 
lier. Chiim wo*>d—306 esk.. Hankow, Cook 
A Swan; l.OOti bbl.. Hankow, Order. Eunel 
- 29 <lr, Rotterdam, (’redllo Italo ; 33 dr., 
Hamburg. Order; 31 bbl., Hamburg, Order; 
24 dr. Anlwerp. Guaranty Trust Co. ■ 50 
dr. Rotterdam, Caldwell & Co.; 6 dr., Jlot- 
etrdum. Order; 12 bbl., T)unklrk, Guar¬ 
anty Trust Co. Olive, salphar—36(i bbl., 
Milazzo. Banca Comm, Itallana; 300 bbl., 
Miiazzo. Order; 200 bbl., Palermo, Brown 
Bro.e. & Co.; 200 bbl., Palermo, Order. 
Palm—64 csk.. Liverpool, African & East¬ 
ern Trading Co.; 8 csk., Liverpool Order; 
250 csk.. Hamburg. African & Eastern 
'lYading Co : 174 csk., Hamburg, Order; 32 
csk. LiverffOol, Order; 80 csk.. Llvenxsd, 
]► Bac*>n ; 61 csk.. Liverpool, (>rder. Peanut 
—4*'0 bbl., T/^)ndon, B. F. Drew & Co. 
lYrilla—50t> dr, Kobe, Am. Express Co.; 
525 bid.. Dairen. Tnt’l Banking Corp.; 400 
bill., Dairen, Bank of N. T. Rapeseed— 
125 bbl.. I»ndon. Order. Hardinc—2,000 
e.M.. Kobe, 'Rank of America; 200 cs, Kobe, 
L*^. Iligglnson & Co.; 2,000 cs, Yokohama, 
(■)rder. LInaeed—286 bhl., Rotterdam, J, C, 
Franresconi ft Co. Mwiame—669 bbl., Rot¬ 
terdam. Nat'l City Bank. 

rnoSPHATE, BONB—804 bags, Rotter¬ 
dam, H. J. Baker ft Broa. 

PLtMBAOO—8$8 bbl, Colombo, Oold- 


man. Sadis t o , Mo hbl . C(»loml>«». H. 
M. 'ealsidy .y , f.m hbl.. Colombo, II 
I,' ."‘."tci- * . .Ill, I.I.I,, (\,l,iml,u, FSral 

Fed. Banking Cmii. 

I’OTAHsn M SALTS :!1 csk, nllralf, 
llauiliuTg. iirdir f«i' f.s. caustic, tJothtm- 
Imrg. MallmckriMii Clu'iiilcal Works; 5.317 
pkg. niurlatt. Bujii.n, A. Vogel, 15 iv*. 
carlionat.', I'.rriin n, V II. IVtry & Co.; 32 
<lr Idcarbonal.'. Rott.Tdam, Meteor Prod, 
t'o. , KM* c.-. luoniid. 2**6 csk caustic, H»7 
pkg. a.dz ilntul.urg, R.-cs.Hhir ft Massiacher 
(. lu'tn to. , 41** C.4 bromide. Hamburg,. 
Superfos ('o . 5*( e.sk. lu'oduot, Ihindiurg, 
A i\lipstein A,’ Co , Ml dr. c.«usli('. Ham- 
burg, A Klipsiciii iv: to., 40 dr. cauHtU?, 
Hamburg, A Kli{»steiti ('o.; 44 csk. Hilts. 
llamlMirg, lUi-twier Hasslaclier i'ln-m. 
*’(1 . 2<i* cs cyuiml'.. Hamburg. Hoessler 
A Hn.s.vbtelier cIm-,,, Co. . loo est. alum. 
Himiliurg. A. Kiipsteiji A I'o • 322 csk. 
uluiii Hamluirg. Order. 16 osk bisulphide, 
Hamburg, onb r, ;u (i i)l»l. chloiatc, ILirn- 
burg. (tndt'r, 28 tsli i-arlsmate, Hamburg, 
Order; 3,164 bag.s miniate. lirenien, A. 
\'ogel, 22 lilil iiei t hiolitle. .Swansea, Or¬ 
der; 5.5*)<i hags muriate, i,5(,M* bags sub 
jdmte. Antw’erji, SocUie Comm, ties Potasses 
D’Alsace. 125 bill, ddorute, 2** bbl. pt'r- 
cblornte. MarHeillos, Nail citv Bank; 250 
bbl clilorate, M.ns* db-s. Order, 4 csk. 
prussiate. Antwerp. Older; 46 osk. car¬ 
bonate. Antwerp. *b-rler 

ttrEllK.Af'llO- 2*',;*97 logs, Sanlft Fe, 
Tunniii Ctirp 

HAL AMMOMXr 7;i csk.. Meteor Prod- 
phate, Antwerp, .Socieit Cornu ties Potasses 
ueiM 1'o , 36 iOiI, Mjimburg. J. A. Van 
Brunt A <’o., 94 csK , Hatnlairg. Order; 76 
bbl.. Hambnig, Order 

HBEDh—( UHtor- 1,4 26 iiags, Bombay, 
l-'olkait, Bros . M,21;) laigs. Cocaiiodu. 

Ordei_^, 16.21**1 liags. ('o«'anada. lUtlli Bros ; 
12,977 liag^s, (’<K'5i)in(lii, * »rder. Llnsesd— 
22.430 bags, Rosailo. Spem’er Kellogg A 
Soii> , 1**5,2t»t liags, Buenos Aires. Order; 
30.294 l»agH. Buenos Aires, MerohuiUH 
Nat I Bank of Boston , 8,.524 ItagH, Rosario, 

< )T<ler. 

HIIEU.AP — Bbl bags, Calcutta, Phil. 
XhI’I Bailie; loo liags, ('alculta, London ft 
Llverptxil Bank of Commerc*', 1**0 bags, 
(’nlcuitii, Arbulhiioi, Latham A (’o.; $00 
pkg., Calcutta. Order, 1(10 bags, Hamburg, 
.A. Murphy A (Jt). ; H bags, Hamburg, 
Kast bler-Cloitneltl Shellac Co. ; 60 CS., 

Bremen, order, H*** bags, I/ondon. Order; 
2,182 bag.w. Southampton, Order; 76 bogs, 
<hilcult*i, Cont f'omm Nat'l Bank; 319 
pkg.. J’alcuUa. Irving Nat'l Bank; 290 pkg., 
Calcutta, Ijee. Higglnson A (7o.; 62 bags. 
Calcutta. First Nat'l Bank of Boston; I0t> 
pkg.. Calcutta, Brown Bros, ft Co,; 100 
]^kg,. Calculta, Jyirnlon ft Liverpool Bank 
of Cornmerco ; I.OBO pkg., Calcutta, Order; 
1,625 pkg rf'fuse lac. ('alcutia. Order; 141 
pkg. Karachi. Order; 156 hags stlcklac, 
Maraelllcs, Order 

SODir.M KALTH- 5.667 bags nitrate, 
AnlofftMsta. W R, Grace ft Co.; ll.28» 
bags nitrate. Igulquc. W. H. Grace ft Co.; 
500 csk. nitrate, Hamburg. Kuttroff. Pick¬ 
hardt & ('o ; 20 dr, perliorute. Tlurnhurg, 
Bank of America; 122 csk sulph., Ham¬ 
burg, Roessler A Htwsincher Chem. Co.; 
43 dr. Mulpblde, Hamburg, Order; 81 dr. 
sulphide. Hamburg. Order; 180 cs. cyanide, 
Marsclllea. Asia Banking Corp.; 99 bbl. 
hypoHulpblde, Antwerp, Cooper ft Cooper; 
128 dr. sulphide. Antweri), J. D. t«els; 17 
csk. prusslate. Li\'crpool, Guaranty Trust 
Co.: 35 csk. prusHiatr, Baker Bros. 

HTAREH. POTATO.1,260 bags. Rotter¬ 

dam, Stein, Hull ft Co. 

HTRONTirw NITRATE—44 Csk., Ham¬ 
burg, lioessler A Hassliicher. 

Nl'MAC—700 bags, Palermo, Equltablo 
Trust Co ; 300 iiales, I’alermo, Order^ 

TARTAR, CREDF^IO pkg.. Valparaiso, 
National City Rank; 668 bags. Marseilles^ 
Tartar Chem. Works; 106 bags. Marseilles. 
C Pfizer ft Co. 

TAIA.'—1.000 bugs. Bordeaux, L. A. Solo¬ 
mon ft Bro.; 50*1 bags. Bordeaux, Hammil 
& Ollleople: 800 bags, Bordeaux, Order; $2 
CB., Bordeaux, Binney ft Smith. 

TALLOW. VEGETABLE —• 500 pkg., 
Hankow’, Arnlmld Bros,; 500 pkg., Hankow, 
Am. IJnseed Co. 

TALLOW. ANIMAI.--568 csk., 1C pipes. 
Melbourne. D. Brnce ft Co. 

WHITlNft — .500 bags, Bristol. .L. H. 
Butcher ft Co.; 90 bbl., Antwerp, Order. 

WOOL OREA8E—76 bbl., Manchester, 
Am. Trust Co. 

2INC OX1DR>-10 bbl.. Marsemes, Order; 
300 bbl., Antwerp, Brown Bros, ft Co. 
^ZlJic WHITE — 100 bbl., MarselUet, 
Reichard. Coulwton, Inc. 
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chemical and metallurgical ENGINEEBING _ 

Current Prices in the New York Market 

lor ChrmicaU, Oih and AlUrd Product! 


General Chemicals 


Acrtio anhydride, 65',';,,tlruii)(i 11) 
Aretoiie, druniH ll> 

Aciii, ftoetie. 28^i.ljbl 10011) 

AeelH’. 1)1)1 . 100 II) 

(llrtPinl, . lOOll) 

liorio, 1)1)1. lb 

(!llric. k«KB . lb 

Forntir, 85*.lb 

OuHIc.teph. lb 

Hydrocblorie. lA^fankn, 100 lb 
Hydrolluoric, 52*’^. oarboya ll>. 
Lfirlic, 44'',,, tech., Iitthl, 
l>bl. lb 

2?;;, f'*<’h . I’ubb bbl lb 

Muriatic, 20'\ tanks, (0011) 


JO ifl - 
22 - 
1 t7i- 
(i 3) - 
12 05 - 

11 - 
40 - 
14>- 
45 - 
‘>0 - 

12 - 

Mi- 
051 - 
1 00 - 
041- 
0 () - 
18 50 • 
JH- 
l'?l 
I 5(1 - 
*t (H) 

12 00 - 
r> 00 

l<) 00 
t)5 
4) • 

34 

34 

35 

1 00 - 

.27 - 



(dll 

39 - 

411 

1 

11) 

CP 

()3J 


1!) 

03 - 

0 3; 

bbl 

11), 

.051- 

'b'i 


ibolh 

1 50 ~ 

I ()5 

Ib 

1121- 

02; 

IS . Ib 

.06;- 

07; 

lb. 

.30 - 

30', 


II) 

.091- 

10 

>W(I 

11) 

.13 - 

.14 


Nitric, 3h®. cnrboya, lb 

Nitric, 42", nirboya, , Ib 
Oleum, 20',, (niili» . . I')n 
Oxiilifl, crvanil". bbl, Ib 

PlnJBpborir. 50", carboys lb 

Pvr')*i»lli<’, ri'sijbhiruNj , 111 

hiilpliiiric, ('0 .Inrika ton 

•Kiilpli'inc. ()0 , tlninifi. idu 

.Kulpliiirx'. hi)tanks ton 

,Ktil|)liiirir, 6t)'' ilruioa . ton 

'ranine. H S I’ . I>bl. Ib 

'1‘iinnic. tffli , bill II) 

’rnrtarir. crvs , bbl Ib 

'1‘nrtiirie. iin|» , pomi . bill. Hi 
'J .'irfnrio, 'lonieMtic, bill.. lb 

TiliiHstie, per lb . Ib 

AIouliol, butyl, (Iriuiin, fob 

works. lb 

A1 0 o h o 1 ethyl ((Nilugne 
spiritl.bbl Rul 4.75- 

Alcoliol, nu'llivl (see Methanol) 

Aloohol, lien itiirnl, 188proot 
No. I. bbl 

Ahiro, iiiurtioniH, lump, bid 
Potash, lump. bl>l 
('hrotiH'. Iuni|). |)oliish, bbl 
Aluininiiiii sulphate, com 
bitKH 

Iron free bints 

Ariiia tiiriiuoiiiit, 2A'', drimis 
unlivdroua. cvl 
Aiuiuoimiin rurboimte, powd 
rusks, iiiiii'Tled 
Aiiiiiioiuuiii enrbi luite, powd 
doiiusitic, bill 

Aninioiiium lulnile, tech 
ciutl s 

Aiiivl iioetule ti'i’li ilruois . 

Arseiiii’, while, powd , bbl . . 

Arsenic, red. fioud . kettt 

Uitriuio ciirbiiiutie. t)bl ... 

Uitruim rliloride, bill. .. 

Itiinuiu dioiide. ilniins . 

Hnrnnn tutruli', ciisks 
Itrirlutn •ulplmle.bbl 
Idanc lufi', dry, bbl . 

Vlniir fue, pulp. i)bl. 

.Ulearhini? powdet, f o 1) wks , 

drutUH 100 lb. 

flpot N. Y druiiia.lUO lb, 

n<)r»».bbl )b. 

Protnine,oases ... Ib 

Calrium arrtaii', bajfs , . 100 lb 
Ciilriiim carhjile, tlnniiH Ib 

C'nieluni ehlorulH, fused.drums t nu 

(Iran, drums ll> 

Calciuiu phosphate, itiono, 
bbl 

■Camphor, cases 
f'lirboii bisulphidi*. druniM. 

Carbon tctraeldoride, drums 
Chalk, p r c 0 I j) —tlomostie, 
light, hhl 

domestic, heavy, bl)l.. . 

imriorte<l,ll«ht,lil)l. lb 

Clilorim-. liiputl, cylinders lb 

rhiorolorni, tsoh ,driitn*... Ib 

Cobalt oiide, bbl ... . lb 

/''iipTMTOs. luilk. f o b wks... '"11 

(’npner carbonate, ht)l.. . Ib 

CopiMT cyanide, drums lb 

Cnpprrsuhih'ile.ervn .bbl , lOOlb 
Crenm of t irtftT, bbl lb 

Kps' ni 91)1'. doin , ti*rh , 

bbl too II) 

Epaoln sab. imp, teoh , 

bogs lOfl Ib 

Epeoui salt, r S P., dom , 

bbl . ,100 1b 


3 'b” 
(■ 17 
12 K') 

1 I 
5(1 
17 
5(1 
I (Id 
12' 


O') 
Dtp I 
19 00 
14 
OH, 
I f>IJ 
10 (H) 

14 00 

15 50 
20 011 

70 

50 


I 2(1 
, 2 '> 
4 '15 


Ib 

tml 

11) 

11) 

I on 
Ion 

lb 

II. 

Ib 

Ion 


Ib 

Ib 

ib 

II) 

lb 

II) 


to - 

3 50 - 
151 
141- 
78 00 - 
'») 00 - 
IH - 
08 - 
04 ' 
.041- 
45 00 - 

2 15 - 

2 hO - 
051- 
28 - 

3 50 - 
041- 

22 OA 
• OP- 


Ohl- 
'M > 
07 - 
10 - 

■r.i: 

043- 
Oh - 
55 - 
! 10 - 
lO -- 


19 

47 - 
6 25 
251- 

2 no - 


II 
3 75 
Ih 
15 

80 (in 
05 (10 
18 '. 
OH' 
041 
04; 
55 00 


2 70 
05', 
30 

3 60 

04; 

23 00 

oi; 

07 

'13 

07; 

04' 

0 3; 
115 
06', 
38 
2 25 
20 on 
21 ) 
50 
h 50 

2 2 > 

1 25 


Fthfr, ihS.I* .ilnini". 

Ib 

.13 - 

15 

Ethyl ncctale, cdiu . 8V' 
drums 

gal 

.80 - 


Ethvl aceta'e. I'Uie (neelir 

ether, 100" 3 .... mil 

W - 

1 rn 

Furn’Hiiiejyile, 40 , . 

lb 

.141- 

.1') 

Fidlers earth, f.o b miiu's 

net ton 

16.00 - 

17 00 

rulh'Tsenrth -im}), pow*h, net ton 

30.00 • 

32 00 

Fudcl oil, tef.. drums. 

Rivh 

3.55 - 

4 05 

F'l^el oil. oru4v, drums. 

rat. 

2.30 

2 40 

QUubera wK, wks , ba4n 

100 lb 

1.20 -r 

1 40 


T hese prices arc for the spot 
market in New York City, but 
a special effort has been made 
to report American manufacturers 
quotations whenever available. In 
many cases these arc for material 
f o-b. works or on a contract basis 
and these prices are so designated. 
Quotations on imiwrted stocks are 
ic|X)rted when they arc of sufficient 
importance to have a material 
effect on the market. Prices quoted 
in these columns apply to large 
quantities in original packages. 


( d.'tiibcr.H sidt, imp , biij^N 100 Ib. 


(IIvc'i im>, (’p , drumn extra ■ Ib 
(;i\ eeiiiic. flviianiile, ilniniH lb 
iMfliiii', leHitbltmed lb 

Ixm Dxxle, red, i'osks .. . Ib. 


II 00 - Jl 25 
.18 -- . ISJ 

. lAl- 

4 55 - 4 65 

.12- .18 


I.e.iil 

33 iiilf'.l)asiccftrl)uiiatc,dry, 
ciihIsh 11) 

WliKt^ bilNie MulpliUli'. fJihkH Ib 

Willie, III oil. kegs lb 

bed, ilry, caatv.s lb 

bl‘d, iiMul, kcRN Ib. 

i,e(ui acetate, w liile erVN . bbl. II). 
Brow n, broken, eii>*k« II) 

I, eiid uraeiiale, powd , bbl Ib 

J, ime-llydrated, l)bl n 

l.imc, hump, bbl 2 

l.iiliaiite. ('onun . cnakn 
J.ii liophoiie, l>aKH 

ri bill 

MiiLUU'Nium earl) , fecli , baits 
M.-(iianol.9V',,bb! 

M< 1 liaiiul, *>7', , bbl 

Nickel Nidi, liiuible, bbl 
Nii‘lu-I NidlH, Huigie, bill. 

PlioNHene 

Pliospliiirufl, red, caHCH 
l’lic)N[)horii.s, yellow, eawes . 
I'otiiasiiiiii biebri.'Muile, ciiokH 
l‘o(iiHNiuiu bninude, gran , 
bl)I 

PutuH.snim 1^^1)1111111 <'.80-85'’,, 
ealeineil, I'lLak.'i 
PoInKHium cliluTute, nowil 
I'oi iisNium evauule. drums 
l’oUiN,Ninm h\<iroxide (euustie 

priiiinlil druniN 100II 


Ib. 

Ih. 


Ib. 

lb 


.09j;- 
09i - 

■ir 

I2i 
23 • 


16 8(1 - 17 on 


!&UU) 

3 63 - 

3 65 

11 . 

lOJ- 

II 

11 ) 

07 - 

07; 

Ib 

071 

07' 

11 ) 

08 - 

083 

giii 

1 2 ! - 

I 23 

gid 

1 23 

1 25 

lb 

104 - 


11 ), 

114 -- 



60 - 

75 

lb. 

35 - 

40 

Ib, 

.30 - 

.35 

lb, 

,11 - 

• III 

Ib. 

. 16 - 

.23 

lb, 

.06 - 

.064 

ll>. 

.07 - 

.08 

lb. 

.45 - 

50 


Potruuniiii lodiile, ('usi'S 
I'oiaiNium nitrate, bbl 
I’otassuim ]ii'ruiiiiigHtillte, 
drums 

rotdnniiim prusBialc, red, 
calks 

PotiLSHiuin prii.ipiate, yellow, 
easks 

Halaiiiiiioiiiar, white, ktiui., 
casks, (mporteil 
Salnnunoiuao, wlute, gran . 

b il , doim'sUc lb 

Cray, uniii , easka lb 

S ilsfsla.bbl 100 lb 

S'lll eaki* tbull.l , ton 

SikU ash, IiKht, 58'’i^ flat, 

haKS, contract 100 lb 

S)Mln usn, light, basin, 48'i,, 
liiKS, contrucl, fob 


8 25 - 
3 65 - 
.061- 

.251- 


8 50 
3 75 
.074 

.251 

.80- .85 

.371- -^8 

.07 - .071 

.071- .08 

08 - 09 

1 20 - I 40 
26.00 - 28 00 

1.60- 1.67 


lOOlb. 1.20 - I 30 


Si)da ash, light, 58‘'i, 

flat. 



bags, resale 

100 lb. 

1 75 - 

1.80 

Sisfa H«h, dell''*', bags, 

Coll- 



tract, basis 48'',' 

100 lb. 

I.l7i- 

1.20 

Soda asl), lienne, in hags. 



resale , , 

100 lb. 

1.85 - 

1.90 

Siula. r;iu«lic, 76';, B 

ilid, 



drums, fas 

lOOlb. 

3.45 - 

3.70 

Soda, riiustie, 76";, B 




drums, eantraef 

100 lb 

3.35 

3.40 

Soda, rau-sfie, luuna 60* . 



ttkn , euniraet. 

lOU lb, 

2.50 - 

2.60 

S(sla. rauadp. ground 

uml 



flak)', contraelN 

100 Ib. 

3.80 - 

3.90 

Smlh, caustic, ground 

and 



(lake, resale 

lOOlb 

4 00 - 

4.15 

P<vfiuin m'l'tate. work--. 1 

lb 

06 - 

.064 

r'oihiiiii bicarbonale, bi 1 

100 Ib 

2 Ofl - 

2,50 

SoiliuMi biphrnmale. cask 

lb 

.07;- 

.08 

Si.ilium l)j-ul|)liate (niter 

cake) ton 

6.00 - 

7.00 

Sodium bisulpliito. pond., 



PSP., bbl .... 

. lb. 

.044- 

.04i 

Sodhiiii cbl'imte, k«fs... 

_lb. 

. . 061- 

,07 

Sisl'um chlnride 

Intittnn 

12,00 - 

13,00 

SrHli’im cyanide, cases 

.. . m. 

.20 - 

.23 


Sodium fliiorid''. bbl .. 

lb. 

$0.09 - to Id 

Sodium hyposulphite, bhl . 

Ib. 

.024- 0 ^ 

8o<imm iiitnie. ctisks 

Ib. 

.084- 0'^ 

Hoduiiii jii'roxid'', powd ,CHne8 

Ib. 

.28 - 30 

Sodium phusjiluile. dibasic, 



bbl 

lb. 

.03j- 04 

Sixluim pru^Biate, yel drums 

lb. 

.18- Id 

Hodium Hihnate (40". drums) lOOIb. 

-80 - 1 r, 

Sodium sihcutc (60°, drums) lOOlb. 

2.00 - 2 25 

Sodium sulphide, fused, 60- 



62'’;, drums . . 

lb. 

.044- ,04' 

Sodium 8ul[)liife, cry.s, bbl .. 

lb. 

. 034 - 0 ) 

Strontium nit rale, jmwd , bbl. 

lb. 

. 094 - .10 

Sulphur ehlornle, y<‘I drums. 

lb. 


Sulphur, crude 

ton 

16.00 - 20 00 

At niim*. bulk 

ton 

16 00 - 18 00 

Sulpliur, flour, bbl . ,100 lb. 

2.35 - 3 15 

Sulphur, roll, bbl 100 lb. 

2,00- 2.50 

Sulpliurdmxule, li(|uul,cyl . 

lb. 

.08 - .081 

Talc—imporliai, bags 

ton 

30 00 - 40 00 

Talc—flnnicstic nowd , bags. 

ton 

18.00 - 25.00 

'I’m bicldonde, bfil 

Ib. 

.131- .14 

Tin oxide, bbl 

lb. 

.52- .54 

Zinc carboniite, bags 

lb. 

.14- .141 

Zinc cliioride, gran, bbl . 

Ib. 

,06 - .07' 

Zinc cyanide, dnini.s 

Ib. 

.37- .38 

Zinc oxide, , lead ffci', bbl, . . 

lb. 

.08 - .oej 

5*';. h'ud siilj)ha()-, bags 

lb 

.074- .... 

10 to 35 ', lend Hulpimte, 



hags 

lb. 

.07 - , 

Fn'iieh, red hiad, luigs 

n> 

091- 

Krimi'h. gD-i'iisenl, baKH 

lb 

. lOJ- 

French, whiH'seiil. bbl 

Ih 

12 - 


Zincflulphalo, bbl.. lOOlb. 2.75- 3.00 


Coal-Tar Products 


Alplin-nnphtliol. rni<le, bbl 

lb. 

JO.80 - 

$0.85 

Aljihn-nnplitli'il, d'I , 1)1)1 

Ib 

1 05 - 

I.IO 

Alpha-tmplilhvlanune, bbl. . 

Ib 

.35 - 

36 

Amlme ml, dnimN 

lb. 

.16 - 

• 16; 

Amliru'salt.N. 1)1)1, 

lb 

.24 - 

7( 

Antliraeeiie. HIK',, drums .. 

lb. 

.75 - 

1.00 

A II t h r H c e n e, 80',, imp., 




drums, duty piud 

lb. 

.70 - 

.75 

Antliraiiiimune. 25'',, paste. 



.75 

flruiiis 

lb. 

.70 - 

Hcnr.nldrlnde 1 S P .cnrlmvs 

lb. 

1.40 - 

1.45 

Beiuetie, inire, water-wliite. 




tanks and drums 

gnl. 

.32 - 

.35 

Ui'Mxriie, 90*,, luiikn A liriims 


.27 - 

.30 

Ki'iixene, 90*;, drums, reeah'. 


.30 - 

.33 

BenaiilniP basi'. 1)1)1 

lb. 

.85 - 

90 

HiuiKiiliue sultihiite. l)hl 

Ib. 

.75 - 

.80 

llenruic iicnl, 1 S P , kegs 

Ib. 

.72 - 

.75 

Ihmxoftto of soda, P S P , bbl 

lb. 

.57 - 

.65 

Helixvl rhloriih', 95-97";, ref . 




drums 

Ih. 

.25 - 

.27 

Bi'iixyl chloride, tcch , drums 

Ih. 

.20 - 

.23 

B<’ta-napht)iiil, nubi , l)l)t . 

Ib. 

.55 - 

.60 

Bela-naphtlmi, lech , bbl ... 

lb 

.23)- 

.24 

lletn-nanlithyliuninr, tech. 
rHrbasnl.bbi . . 

lb. 

.80 - 

.90 

Ib 

.75 - 

.90 

f’resoMJ S P., drums 

Ib 

.25 - 

.29 

Ortho-crpsol, drums . . 

Ib. 

.24 - 

.26 

Ciesylio acid, 97',';. riBide, 




drums . 


1 40 - 

1.50 

95-97'‘;,drums,retftlc . 


1.30 - 

1.30 

T)ichlorbenscnp, drums.. . 

U), 

.07 - 

.09 

1 iicthvlnniliiie, drums 

lb. 

.50 - 

.60 

nimethylftiiihnc.druTns .. 

Ib 

.42 - 

.43 

J)initrown»«’ne,bbl . 

Ib. 

. 19 - 

.20 

PmltroclurWnzcne, bbl. 

Ib. 

.22 - 

.23 

Dimlronaplitlmloiie, bbl 

Ib 

.30 - 

.32 

ibnitrophennl,bbl , . 

lb 

.35 - 

.40 

Diinlrolohictie,bbl ... 

lb 

.20 - 

.22 

Dip oil, 25";. drums .. 

gal 

.25 - 

.30 

Diphenvlnniine, bbl. . 

Vb. 

50 - 

.52 

Ibacid.bbl., , . 

lb. 

.80 - 

.85 

Mfita-phenvlenedianiine, bbl. 

lb. 

.95 - 

1 00 

Michlere ketone, bbl. 

lb. 

3.00 - 

3.50 

Motioehlorlvnaene, drums .. 

Ib. 

.08 - 

.10 

MonoethylBiiiline,drums ... 

lb. 

.95 - 

1.10 

Naphthalene, cnishetl, bbl. 

Ib, 

.08 - 

.09 

Niiphthalelie, llnke. bhl... 

Ib. 

.091- 

.10 

Naphthalene, balls, bbl.. .. 

Ib 

.lOJ- 

.11 

.N'fcphtliionate of s<sla, bbl. 

U) 

.58 - 

.65 

Naphthionic acid, crude, bbl. 

lb 

.60 - 

.65 

Nitrohengciu'. drums. 

Ib 

.10 - 

.12 

Nitro-nsphlhalene, bbl. 

Ib. 

.30 - 

,35 

Nitro-tolueiie, lirums. 

Ib. 

.15 - 

.17 

N-W acid, bbl. 

lb 

1 25 - 

1 30 

f>rlho-aniidoj)henol, kega. 

lb 

2.30 - 

2.35 

< 'rfho-dichlorbrnsciH', drums 

lb. 

.17 - 

.20 

Orlho-nitrophenol, bhl. .. 

Ib. 

.90 - 

.92 

t trtho-niirotohienr. drums... 

Ih, 

,10 - 

.12 

Ortho-tohii'liue. bhl. . 

11). 

, 13 - 

.15 

rnra-amidoplirnol, hose, kegs 

lb. 

1.15 - 

1.20 

Parn-amidophonol, 11(1, k<*g8 

11). 

1.20 - 

1.25 

P.ira-diohlnrbpiiErne, bbl . 

Ih, 

.17 - 

.20 

I'ariinitranilme, bbl. 

Ih 

.74 - 

.75 

Para-nitrotoiiiene, bbl... 

ll>. 

,55 - 

.65 

Para-phenvlenediamine, bbl. 

lb. 

1.45 - 

1.50 

Parft'toluidine, bhl. 

Ih. 

.95 - 

.98 

Phthalic anhj’drkio, bbl. 

Ib. 

.35 - 

.38 

Phenol. IT.S.P.. drums. 

lb. 

.50 - 

,55 


ib. 

.20- 

.22 

PyrHine; aoni.. dnnns. 

ml. 

nominal 

. Pyridine, hnp., druBw. 

|M. 

1.50 - 

1.75 
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Henorcinol, tcch., keg«. 

]t«wrcinol, pure, kegl. 

••••;:. 

‘^■.lirvlio nfid, trrh.. bbl. 

SolvRnt riRpntha, watw- 

. 

('riiHr.clrumR. 

■siilplidiiilic Rriil, crude, bbl.,.. 

'T!iii>rnrl>:inilid<-.kefE8. 

'1 olllltlilU', ki'Kfl .. 

•[ iliiulific. mixed, kegs. 

T'lliieiie. titnk cars. gal. 

r-tiU'ii*-. drums . 

\', ii iineR dniins ... 

Ifiit. pure,drums.. 

\\-lcn(\ei’ni .drums 
Xvien*-, r< tn.. tanks. ... 


chemical and metallurgical engiNejMng 


lb. 

$1.50 - $1.55 

Ib. 

2.03- 2.10 

Ib. 

.55- .60 

lb. 

.47- .48 

lb. 

.50- .52 

gal. 

.37- 40 

fb’- 

.22- .2t 

.18- .2, 

Ib. 

.35- .38 

lb. 

1.20 - 1 30 

lb. 

.30- .35 

gal. 

.30- .35 

iral. 

.35- .41) 

Ib. 

.40- 45 

gnl. 

.45- 50 

gill 

.35 - .37 

gill. 

.30 - 


Nav?.l Stores 


B'P. I'lil. 

It sin I'Xl. Idil 
!;,.on K-N, bbl, . 
tl W (> -W.Wbbl.. 
W i>i)d ri'Mii. bbl 


260 1)> 
.280 III 
..280 1b, 
. 280 lb 
.28011) 


$6 20 - 
(> 30 - 

6 35 - 

7 00 - 
6 25 

fiO - 
35 - 
.25 


.43 - 
.47 - 
.53 • 


6 75 

8 on 


6 on 
12 no 
II on 


I' lnu-ntiiic, sptrifstif, bbl... gn! 

Wood, steam dist . bbl— gal. 

Woo I. dcMt, dist ,bbl. gnl. 

riiie 1 ,'ir piteb, bill . 200 1b, 

■] ir, kiln burned, bbl.500 lb. 

lleiort Ur. bbl .500 lb. 

Hosin oil. first run. bbl .. .gal 

Kr«,in oil, second run. bbl. gal. 

ItoRiii oil, third run, bbl. gal. 

T’liii.' 0 ) 1 , steam dist. gal. 

I’lne fiil, piTo, dest. dist. 

I’lne tar oil, ref. 

I'liu' tar nil, crude, tanks 
f. ■ b .Iftcksnnvillc.Fla... 

I’liie tar oil, tlonble ref., bbl... 

I’uie tar. ref , tbm.bbl 
I’mcwood creoflote, ref , libl 


'>egras,blil .. 

I ireiisi', vellow, bhl 
I.iird od, F.TTaN ' I, bbl 
Nca'Hfoolft’l, 20deg bbl. 

No l.bbl ,. 

It cl o'l. <1 ihii11p(I. d p. bill 
Sati’imbed, bill 
r illow. ex^ra, loose 
TailoH'oil, ueidleaa.bbl 


i isfor oil, No. 3. bbl. 

(’ isfor fill. No. l.bbl.., 

t'hinawood oil, bbl ... 

\ ‘oconut oil, Cl vlon, bbl. . 

(‘I'ylon. tanks. N V 

(’’oennut, oil. Cochin, bhl. 

Corn oil, crude, bbl. 

Cnrb'. tanka, (f n h, nill) 

Cottonseed oil, crude (f o.b. 

mill), tanks . 

f^utniner \fllow . bill. lb. 

Winter vi'llow, bbl 
Linseed oil. raw, car lots, bbl. 

Unw, tank curs (dotn.'l. ... 

Boiled, cam, bbl. (doru.). 

< )livo od, denatured, bbl. 

^uliihur. (fo its) bbl... 

I'alm, Lagos, casks. 

Niger, casks . 

Palm kernel, bbl... 

Peanut oil, crude, tanks (mill) 

Pt*nnut oil, rcfinotl, bbl. 

IVrlln.bbl 

Itapeeieed oil,re8ne<l, bbl..., 

liapmeed nil, blown, bbl. 

S» eanibbl 

Suva bean (Manchurinnl. bbl 
^ank.f.o.b PanbcRiiast..,. 

Tank, (f o.b. N Y ) 

Fish Oils 

Cod, Newfoundland, bbl gul $0.70 - $0 72 

Menhaden, light, pressed, bbl. gal. $0.70- • 

White bleached, bbl. gal. .72 - .7j 

Blown,bbl. gal. .76 - .78 

Cnide, tanks (f o b. factory) gal. .50- .52 

Whale No. 1 crude, tanks, 

ooaat. lb. .06J-. 

Winter, natural, bbl. gal. 76- ,78 

Wioter, blMo'ted.hhl. gal. 79 - .80 

Oil Cake and Meal 

ton $38.00 -140 00 
Ih. 061- .06) 

lb. .051- 05: 

ton 40.00 - 41.00 

ton 35 00 - 36 00 

ton 38 00 - 


Coconut, cakcj bags. 

Gipra, aim dried, bags, (o.i.f.) 

Sun dried Pacific ofiaet.. . 

C ittonseed meal, f.o b. mills 
Linaeed cake, bags... 

Linseed meal, bags. 


Dye & Tanning Materials 


Albuinaa, blood, bbl . .. 
Albumen, egg, teeh, kegs. 

Cuchneal.bage. 

Cuteb. Borneo, bsles. 

Outob, Rangoon, bales.. 


lb. 40.45 » 80. SO 
lb. .72- ,75 

lb . 35 - 36 

lb. C45- .05 

lb. .12- .12} 

t)extrine,oom,l>agB.100 lb. 3.39 -. 

r>ex*rine. gum, bags.lOOdb. 3.74-. 

^^^ivLbaga.. toe 38.00 - 39.00 

f^ie,Mieka. ton 30.W-35.00 

ridpa, baga. Ib. . 04 - .05 

f^ngwoodfaticka. . ton 20.00-30.00 

L^^,^dpa.lMi8a. lb. .02$- .03| 

8iifaM,la«vaa,S}eily,baci... ton 45.00-. 


^^'imac, ground, biiBi..., 

'titnao,domestic.baa*.., . 

I apioctt flour, ba^.' ’ 

Extracts 

Arrliil.flonc ,bbl. 
hcBtnut 25%t«imin,uiiks 11,' 
I •i-<livi, 25'' fuiinui, bbl jh 

' ti.<)ln:. rrystnls, bb| jl, 

l'(JHlie.luiui(I.42Xbbl ’• 

'.nmlii.r.li.i .ly , tnmmi.l,!,!. 
Menmliiie rrys., libl 
Hemlock. 25^’; tnmun.bbl 
ypeniic.BolKl.driiiiia 

lyp<‘rnir,li(|uid, Sr.bhl 
I.nCM-(»)il, orys , bhl,. .. 

1'Twmwl.lhi . 51, bt,| . 

tiuelirucho, soIkI. tiV, tiintiin. 

bbl .... 

:luniBO,dmn , 5r. bill. 


Ml 


ton $55 OO -$60,00 


35.00 - 
.Oli¬ 


os 


$0 (7 - 
02 . 
04 - 
20 - 
ns - 
o« - 
14 - 
04 - 
24 - 
14 - 
It - 
.09 - 

,04;- 

ooi- 


$0.18 
03 
05 
22 
09 
09 
18 
05 
26 
17 
,20 
. iO 

.05 

.07 


gtti. . 

Rftl 


!46 

gnl. 

_ 

.35 

gnl. 


.75 

gal. 

, 

.25 

gill 


.52 

ind Fats 


11) 

$0 03}- 

$0,04’ 

lb 

08}- 

08; 

gal 

.92 - 

94 

gnl 

1.28 - 

1 32 

gal. 

92 - 

94 

lb 

11}- 


lb 

11}- 


11) 

09 - 


gnl 

96 - 

98 

Oils 


lb. 

$0 13}- 

$0 n, 

lb 

14 - 

Mi 

35 

11). 

32}- 


.10}- 

. If? 

Ib. 

.00‘- 

0", 

lb. 

.101- 


lb. 

.121- 



.fOi- 

Jf| 

lb. 

.10}- 

id; 

lb. 

.12}- 

13 

lb. 

.n]' 

.13} 

gal. 

1 14 - 


ga’. 

1 1)9 - 


gal. 

1 16 - 


ral. 

1.10- 

' i. 15 

lb. 

.0"}- 

091 

lb. 

.08 - 

.081 

lb. 

.08}- 

.081 

lb. 

.09}- 

.09} 

Ib. 

,13}- 

.13} 

lb. 

.17 - 


lb 

.15'- 

16’ 

gal- 

.84 - 

85 

gal. 

.90 - 

91 

lb. 

Cl- 

13} 

lb. 

.121- 


lb. 

.10/- 

.10} 

lb 

.101- 

11 


Dry Colors 

BlackR-CarbongiU), Iiukh, f < 1. 
wcirkfl 

Laiiipbltiek.hbl 
Miiirriil, bulk 
HIm's Hriinxe.iibl 
PrmsiHii, bbl 
I'l'niinitniir, bhl 
Hr iwiih, SirniiH, Itul . libl 
Sienna. 1 )(iinralu', lilil 
I'mber. Turkey, bbl 
(Ireeris Chruiiie. C P Light, 
bbl 

C'liToiiH', ciuiiinereial, bbl 
I’uriR, bulk 

Itnla. Cariiuiie No 40.tiTii» , 
Oxifioreii.ciiskH 
Para t oner, ki'g.n 
Vernulmn. F.nRbi<h, bbl 

Vellow. Chrottir, t' P bbla 
t toiler, French, eaukfl 


lb 

$0 16 - 

$0 

18 

II' 

12 • 


40 

t 1. 

35 00 - 

45 

00 

Ib 

55 - 


60 

ll> 

55 . 


60 

li> 

08 


35 

I). 

Of - 


14 

lb. 

03}- 


04 

lb 

.04 


04i 

lb 

32 - 


34 

lb. 

12 - 


12} 

11. 

.30 


35 


4.50 - 
U) 

1 00 
\ 30 
20 
02 } 


4 70 
14 
I 10 
1 32 
21 
03 


Aabaatos, ahingle, f n.b., 

^ebac .Ah. ton 

Aabsalos, cement, /.o.b,, 
Qurbw . 

Barytes, grd .while, f.o h. 

nulls, bbl. ret ton 

Ilarytea, grd . off-color. 

f ob. mills bulk nctUm 

Baryteig flimtcd. f [v 

St T.OU19. bbl wt (on 

Bar;' 


$60.00 - $80.00 


fob. 


net ton 

lb. 

net ton 
net ton 
iH't ton 
IK(ton 
net ten 
net tl n 
IK-I loti 
long toll 
loiig ton 
long ton 


crude 

miiKv. Iiiilk 
Casein, libl , p-cli 
Chiiiii clay (knohn) crude, 
f o.b (iR 

'VrsIuhI, f o b (In 

Powd .fob (lu 
(’rinic f.o b \’!i 
(iroiind. fob \ a 
Iiiif) . lump, bulk 
Imp , pou\l 

Feldspar, No IjiotterA 
No. 2 pottery 
No 1 soap . ,. 

No. I Canailiiiii, fb 
mill . long ton 

(irKlilute, ('eyloii, himii, lir^t 
nualtlv, bill II) 

Ceylon, chip, bbl. lb. 

High grade ntuorplious 
cruflo ,,, ton 

Cum arable, amber, sorts. 

bags .. lb. 

Cum traBRcauth, sorts, bugs... lb. 

No I, bags Ut 

Ktesclguhr, f.o.b. Cal. . ton 

Fob NY ,,(on 

MagiU'iiife. eniih-, f o b ('al.... tt»n 


Doiu . lump, bbl 


15.00 - 

16.00 - 

13.00 - 

28,00 - 

10.00 - 

.11 - 

7 00 - 

8 00 - 
n 00 - 
8 00 - 
I3 00 - 
15 00 - 
45.00 - 

6 00 - 
5 00 - 
7.00 - 

25.00 - 27.00 


17.00 

20.00 

15.00 


11.00 

. 12 

9 00 
9 00 
20 00 
12 00 
20 00 
20 00 
50 00 
7,00 

5.50 

7.50 


.06 • 

.05 . 


.061 

.05 


35.00 - 50.00 


.15 - 
.50 - 
1.75 - 
4tl.OO - 
50 00 - 
14.00 - 


.16 

.bO 

1.80 

42.00 

55.00 

15.00 


lb 

WaxcR 

Bnybcrry.bbl lb. $0 28 -$0,30 

BecRwax, cniih', liiura . .lb .21 - I 

iieeB\Mix.rchne*l.light,bags. lb. 34 - 35 I 

Hees'VRT, pure white, Ciiaes lb .40- 41 

C'lirMlellila, bugs lb . 24 - 25 

CHrimubu. Nn I,bogs lb 3') - .40 

No. 2, Nertli (Xuiiiirv, bags lb. .23 - ,23} 

No. 3, Ncirth Country, bags lb. 19}-. 

.lapnii, cases . . lb. .14}- .15 

Moritan,crude.bags.. lb. .04 - ,04’ 

I’liralhne, crude, mulch, 105- 

llOinp .lb. 04i- .04} 

Crude, Bcalfs 124-126 m.p., 

bags.lb. .113 '■ 1131 

Ilef„ll8-I20inp.bag8... lb. .031- .... 

Pef, 125m p..lings . lb. .03} .. 

llef, 128-130iti.p.,bag*.... lb, .04 - .04, 

Ilcf, 133-135 tn p .bags... lb. .04}- 04, 

Jlcf. 135-137 III p.. hups.. lb. .05 - .05} 

Kfearipacid.Rglniirrwscfi.bagB lb. .14 - 

Dnublrprcsseii, hags.. lb. .14}- 

Tfiple pressed, bags .. .lb. .16- . 

Fertilizers 

Ammonium sulphate, bulk. 

f.o.b. works .100 lb $3,30 - $3 40 

r.R.B. double bags.11)0 lb. 4 15 - 4 25 

Blood, dried, bulk unit 4 60 - . 

Bone,raw. 3 and 50, ground . ton 30,00 - 35 00 

Fish scrap, dom., dried, wka,. unit 5 00 - 5 10 

Nitrate of soda, bags lOOlb. 2.65 - 2.67} 

Tankage, high grade, /.o.b. 

Chicago.unit 

Phosphate rook, /.o.b, mines, 

Florida jH'bble, 68-72ty ton 

'roiineRsee, 7^80'v . .. ton 

Potassium muriate, 80^;, Iwgs ton 
Potassium sulphate, bags. unit 


Fdica, sand bbiHt. f. 
Kibcu. amorphous, 
f.ob 111 


bag" 

rule, 200 mesh, 
bags 

Pale. 200 iiirsh, 
hags 

Talc, 200 nienh, 
Angeles, hags 


4.70 - 4 80 


$4 00 - $4 50 
8 00 - 8 25 
35 00 - 36.00 
1 . 00 - . 


Crude Rubber 


Para—Upriver .. lb 

Upriver coarse. lb. 

Upriver caiicho ball. lb. 
Plantation—First latex crepe Ib. 
Rihl>ed Btiioked alieets lb. 
Brown orepe, thin, 
clean . .. lb. 

Amber crepe No. 1.... ib. 

Gums 

Copal. C-ongo, amber, bags. . lb. 
£(ul Indian, hold, bags.... lb. 

Manila, mie, bags. lb 

Pontinak, No. loaga. Ib. 

Damar. Batavia, caa«w. lb. 

Hingapore, No. I. caaes.. . lb. 

Kauri, No. I.casea. lb, 

Ordinary chips. rtuu*«.., lb. 
Nfanjak.iWbadtM.boga. lb. 


$0 30 - .. 
.261- . 
.28 - 
.33»- 
.33!-... 

.32 

.32}-.,, 


$0.18}- 

$0.19 

.22 > 

.23 

2; - 

.22 

,21 - 

.22 

,31 - 

32 

.34 - 

.35 

.62 - 

,(.6 

. 18 - 

.20 

.09 - 

.09} 


Shellac 

Bhellac, orange fine, bags-lb. 

Orange supine, bags..... |b. 

A. C. garnet, bags.ib. 

Bleached, booedry.lb. 

Bleached, freab...lb. 

T. N..baii.n>. 

MiBcenasMBB Materials 

Aabealog, vodo No* t< 

lS, <Mm .,,11, U« fW.DO-lMC.W 


,M - 
90 - 
77 - 
,76 


citsks . lb 

.03 - 

.05} 

lb. 

.05 - 

.05} 

)1 . lb. 

.06 - 

.07 

(lb lud tun 

2 00 - 

2 50 

oil liid .tAin 

2.50 

5.00 

, ZSO'ruefdt. 

ton 

17.00 - 

17.50 

oil i’ll ton 

2.00 - 

2.75 

, f ob. Vt.. 

tun 

7.00 - 

B.OO 

fob. Vt.. 

ton 

6,50 - 

9.00 

fob. (la.. 

ton 

7 00 - 

9.00 

f o b Los 

ton 

16,00 - 

20.00 


Mineral Oils 

(Tiidi. Rt \\ ells 


PrlinaylvHliia. 
Cnrimig ,., 

Cabell 

itlKTHCl 

lllin<,is , 
liidmmi 

Kansas and (tklithc 
('alifortiia, 35 d g i 


II, 28.’ 

k 1 up 


bbl. 

$4 00 - 

M.25 

tilil 

2 ’0 - 


bid. 

2 76 - 


t)ld 

2 55 - 

2 80 


2 '.7 - 



2 38 - 



1 50 - 

1 to 

bhl. 

1,45 - 


Etc. 

gal. 

$0.24}- 



231- 


gal. 

.15 - 


gul. 

.08 - 



.27 - 

.90 


.20 - 

.22 

gal. 

.24 - 

.29 


.25 - 

.26 

Hi. 

.05 - 

.05* 


.Motor gHBolinc.sti. 11 i Ir 
Naphtha, M. A F detd, 

Bleelbbls 

Ker.mene, ref lHnk)*»g'>ii . . 

Bulk.W’ W export 
Lubririiiing oils' 

(’vlirifler, Penn .dark 
Bloomhts, 30(0 3! gruv,, 

Paraffin, tiale 
Hpimlle, iOO.niile 
Petrolatum, amber, blls 
Paraffine wax (see wux. 1 1 

Refractories 

Bauxite brick, 56‘‘J AH<)j, f o,b. 

Pittjburgh 

Chrome brick, f.o b l-.iistern ship- 
ping points 

Chrome cenumt, 40-50', Crj< . 

4l>-4y/o CrjOj. sucks, fob. 
lOastern shijiping points.. 

I''irerlHy bnek, Isi .luality, 9-in. 

shapes, f.o l> Ky wka. 

2nd. (uiuluy, 9-iii. aliup.'S, f.ob. 
wks. . 

Magnesite brick, 9-111. alraighl 

(f.o b wks ) . 

9-in archi's, wedges and keys. 

Scraps andsplits. 

Silica brick, 9-in. sisca, f.o.b. 

Chicago district . 

Silica brick. 9-10. siu's, f.o.b. 

Hirmmgnam <iistrict.. 

F.o.b. Mt, Union, Pa , 

Silicon carbide refract, brick, 9-in. 

Ferro-Alloys 

FerroUtanium, I5-I8?<, 
f.o.b. Niagara Falla, 

N Y.t«n |2t$riW-$119,00 

Ferrochromium, per lb. of 

Cr,6.8%C.. . Ib. .MJ .flf 

4-6%C.,. .lb, .12- .!J 

Ferromanganese, 71^82% 

Mn, Atlantic wabd. ^ 

diitypaid.gr.ton 115.00- IM.OO 

Sptegelenen, iMl^Mn.. gr.ton 35.00 - 57.80 
FWrimiolybdetium, 50-60% 

Mo,pfrlb Mo .... lb. 1.98- 1.19 

Fmoaffi«>n, 10-15%..... gr.ton 98.00 - 40.80 

90%.88.88 - •$,80 

79%.‘;.gr.ton 190,00 - 180.00 


ton 

145-50 

ton 

ton 

50-52 

23-27 

ton 

25.00 

1,000 

40-44 

1,000 

36-41 

inn 

ion 

ton 

65-6) 

«.|5 

1,000 

48-58 

1,000 

1.000 

1,000 

46-90 

4^44 

1.100.00 





























































CHEMICAL AND METALLUBGICAL ENGINBKING 


VoL 28 , No. 14 


Ftmtauatn, 70-(l^, ' 

perW.olW .lb. 

rerro-uTHDium, 35-5tK'i of 

U. U). of U. Ih. 

T'Wovaniidium, 30-40%, 
per lb. of V.lb. 


*0.85 - $0.90 

6.00 -. 

3 75 - 4.'y.. 


Ores and Semi-finished Proddcts 


Bsuxile. dom. cniHlicil, 




dried, (.u b Kliipptiig 




pelllfl .. 

Ion 

$6 50 - 

r> 

Chrotne ore, Cnlif. ronccii- 




trnieH. SO* ;, nun C'riG* 

Ion 

21 1)0 

2< 0 „ 

t '.i.f. AljH(iti(‘N(*iil)()iird 


18 50 

!'< 0,1 1 

•Cr.ke.fdrv.fnl) nv.-iiH ,, 

(on 

H !'■> - 

8 A, : 

Coke, furnuce, f o h yvenH,, 


7 U() - 

7 2i ' 

HuoMpur. p’-iii'i-i, f o 1 ). 




iiiitii>fi‘ Ilhiinm 

Ion 

21 '■.0 


Tlnienila, 52',< ’J’i( h 

lb 

01 ; 

0 |; [ 

Maaganem orej w Mn, 




c i f. Atluiii ic Heliport .. 

unit 

G - 


Manaiitiniio ore, clieinical 




(.MnOf)... 


75 (10 - 

8(1 Oil } 

MolyWeime, 85'!(. M**.*^*, 



1 

per III MoS,, N.Y 

lb 

.ti'> - 

70 1 

Monasile, per unit of Tb( > 3 , 




c 1 f , Atl. Mi-iiport. . , 

lb 

06 - 

(i!< i 

Pyrites. Sr’Aii.. Iuhh, c.i f 



1 

All HeiqiorL . 

unit 

.111 

12 1 

Pyriten, Spun , fnriiHeo size, 



1 

0 1 f. A' 1 BCHporl.. 

unit 

. 111 - 

12 I 

PyritcH, doiti. liiuw, f.o l> 



1 

niincH, (»a . 

itnit 

. 12 


lliitile.95%Ti(>j . 

ill 

12 - 

1 

TurigHfen, selieelile, 60*, 




W( )j and over, fior unit 



1 

WO, 

unit 

8 5(1 

8 r> 

TiinKHteii, Wolframite, 60*^ 




Wi), and over, per unit 




Wo, . ... 

unit 

8 1)0 - 

h 25 

1 ratmitn ore leninotilc) per 




11 ) of I'.iOh 

Ih 

3 5(1 - 

) 7s 

Uraiiintn oxitie, 96'jM-r lli 





lb 

2 25 

2 5(1 

Vnnadniiii pentoxiile, 99";,. 

lb 

12 00 

14 (0 

V'tuiiidMitii ori', per Ih W b 

lb 

1 1)0 - 


Zireoii. iron free, 




f o.b I'alilo, Kla . . . 

lb. 

.04). 

1 ) 

Non-Ferrous Materials 

' 



Ceiiln I 

itr I h i 

Gopikcr.elMlrolvtic . 


171 

171 1 

AUliuiniiin, 98io 99";, 


23 

24 1 

Anliinonv, Miiolenule, CliiiK'se and 

1 

Japiili<‘H(* 


6 

0 ; 1 

Nickel, viricin UH't'il . 


2 . 


Nick<‘l. iiiMot lUidHlior 


29 

(10 1 

Monel nicl III, allot lit id blocks 

52 

00 

Monel inetHi, inicolN 


(8 

i:o ; 

Monel nietnl, alieet intrs 


45 

. 01 ) 

Tin, 5-ton lots, Htriul.i 


4(> 

75 

bend, New York, spot . 


8 


betid, Iv St boiJlB.HOot 


6 

20 ! 

Zinc. Hpof, New 5’i>rK .. 


7 

85 1 

Zino, Bpol, J 1. Ht. boiUH. ,. . 


7 

-,0 1 

Other Metals 



•Silver (conimcrrm!) . . 

01 . 

to 67( 

<’ailnduni 

lb, 

1.10 

Hlnmiith ( ‘>()U lb. lots) .. 

lb 

2 55 : 

Cobalt , ... 


2,65(fi2.85 

Magnesiiiiii, ingots, 99*';, .. 

11 ) 

1.25- 

00 1 

Plntiniini . .... 

0 /: 

115. 


Iridium ... 

OB 

260 00(«i275 00 i 

PtilUdium . 

OB 

79 00 

Mereury . 

751b. 

70.00- 



Finished Metal Products 


WnreliousA Price 
Cent* per I.b. 

C«ipi»cr8b««la,liotroUed . 20 75 

C^jpiMtr bottoms. 30 75 

C’opp«tr rotis ... 20 50 

HikIi brnm win*. 19 50 

llifib brans ro'ts .... 17 00 

I.OW brass wire . 2110 

liow brass T'**!". 22 00 

liraictlbrnsstiibirtR . 24 25 

Braiwl brotifc tubioK 29 00 

Srsmlcw popper tiiltiiiK . 25.25 

51eamlns bigii brass tubing 23.50 


OLD MRTALR—Tbs following arc the dealore' 
purchasing pnctv in cents tx'r puuntl 
Copper, heavy »inl crucible .11 30(^11.50 

■Ctipper, heavy anti wire . It 25((ij 11.50 

Copper, light and bottoms ........ 9.25(tn 9.50 

I>naa,heavy . 5 75(tfl 6.00 

Ijftsti, tea . 3.50(^ 3 75 

Hraon, heavy . 6 2^ 6 40 

nrmsA, liaht . 5 35® 5 75 

No. I vcilow brass tuniinga .. 6.30® 6 50 

2inc. 3.50@ 4.00 


Structural Material 

Ths following base prices per 100 lb. an for 
structural shaiMw 3 in by ^ in. and larger, and plates 
I in. and heavier. Irom jolibtira' warenouses in the 
dtisa named; 

New York Cntoago 

Rtnifitural shapea. $3.29 |3.14 

Soft steel bars. M9 >.04 

HoB steal bar abapea. 3 19 3.04 

Roltst^banda. 3.29 3.19 

P)at4M. i $0 Un.thick. 3.29 3.H 



Construction and 
Operation 

Alabama 

Iloi.r Tlif ('••ntriil Iron ft I't^al Co. has 
biolccii liiuiind for thf •'lectiori of ii.M pro- 
poHcd n.-w l-slory foundiy I'ot th*.* prodiu- 
tion Ilf lU'Jt-iron •'> l>‘' iri0xHfi4 ft, 

.-tiin ili-ii In cost $X,‘),OU0. With m!i<'hiiH*ry 

Arizona 

’I'l '.s.iN Thi' 'Piicfloii fhi.M, Rlcctiic l.iifht 
.■v I’oVNct ('n. will niako iniprovenictits and 
cxii iiM.ons m It.s aitifii ial pliiiii to cost 
.iboiit If JDii.iMHI. the liistullalioii 

of ii«Milioii!il tnachincry. 

.Arkansas 

l-’diiT SMiTH— The l<'ort Smith Cotton Oil 
<'o, Ninth 1st jind C Sts, hriM pliitis in 
ptoKlc.NM fni the election of a tleW’ fei t lllZ»*|' 
iii.iinif.'iel III iiijf plant, to lie l-storv ♦‘Sti- 
inaleil ti) rii.vt tJ.i.Ufh), witli ecjuiiinietit. 


foe the niiimiracture of paper and paper 
board products. The irornpany was incor- 
ported leccnli.s to .succeed to an existing 
nusliie.ss 

f^iiK'Aau—The National Fiber & Vulcan¬ 
izing Co. ha.s leaned the 1-story plant at 
1*808-14 West l-ike St.i totaling about 
10,0011 sq ft. of space, for a new works. 
PoSHe.^slon will he taken at once. 

Indiana 

lNiUAN'Ai’oLrR--The ideal i’aint (^o. haa 
leaseil a building at 137 Fast 10th HI. for 
enlirgement.s in its plant. Equipment will 
be inslalh'il at an early date. 

South Ukno—A large foundry will be 
eonstrucled at the plant of the Studebaker 
Corp., nuinufacturor of BUtomoblles, estl- 
iriHled to I'ost close to $300,000. Plans 
imve been drawn and bld.s called for the 
general erection. 

iNDTANAPoi.i.s—Kborhardl & Co.. Groen- 
hrier St., manufacturers of waterproofing 
compounds an<i kindred produtts, have 
Ilians nt'aring completion for the erection 
of an addition to their plant on Darwin St. 
and Hillside Ave. 

Louisiana 


California 

Lo.s A.NUFLF.s—The Los Angelos T’lessed 
l!i'nk Co. Fio.st Hldg., manufiicUircr of 
eoiiimon and seinl-vitreous face brick, has 
))lan.< under conslderMtion for (he cn-etion 
of a new plant wlHi initial output of close 
to inn,HIM) iuieka per day. A department 
will he iuHlalh'd for the manufactuie of 
looting A tunnel kiln will l»e I'onatructed. 
llowaid J'ro.Mt heads the company, 

!>)S .\n(!KI,1’h (San I’edro)—A l-story 

fniiiKiiA. ir)nxl8(i ft, will bo eonstuieted b>' 
the Walsh Automatic CoUiillng (’o., esti¬ 
mated to co.si about $2.1,(ini) h’arrell & 
.Miller. We.storn .Mutual Hife I’ddg . Iais 
Angeles, are arehiti-f'tH. 

fjNi'oLx- Gladding, McBean & Co. have 
work und(T way on cxliui.slons at their 
local clay products plant, to Include the in- 
.stallalion of additional machlneiy. A tun¬ 
nel kiln Is being constructed, to In* u.sed in 
connection with roofltig tile manufacture. 

Connecticut 

Mihni.FiMW’N—Tiio Honovuo Co„ rccontly 
organized, has lea»»>d feldspar properties of 
the Kaurol Prick & Sand (3t). at Ijturtd. 
near Mlildletown, and plans for the In- 
Hiallation of ii new plant for commercial 
feldspar production. Equipment will be 
provided ftir Initial eniploymont of about 
HIO operatives. The company also purpo.se.n 
to con.stnu't and operate a pottery in thi« 
section at a later date. 

Digtrict of Columbia 

Washi.voton —Tlie Washington Oa.s Light 
Co. 411 loth St.. N. W.. is arian^ing a 
f oiiHlructlon program for new artlfteml gas 
plants, improvonienls In piosent plants and 
syslom to Involve an annual amount of 
about $ 1 , 000,000 for a number of years. 
I’lans for Initial work are under oonflldoru- 
tlon. 


nUnoii 

('iiU’Aao—The National W'ood Finishing 
f’o., recently organized to manufacture oils, 
paints and varnl«hes, has leased the 2-.Htory 
and basement building, 50x120 ft., at 2242 
Helinonl Ave , with option to pun-haae, for 
a new plant An adjoining site. 7.5x125 ft.. 
has also bci'n secured for later expansion 
Machinery will be inslalliHl and tho plant 
placed in oi.M>ratlon at an early date 

(Thcago—D rennor, Monley & Morris, Inc., 
care of Fox ft Fox. 38 South I>earborn St.. 
(.’hlcago, architects, has had plans drawn 
for tho construction of a new copper rod 
and wire nillJ on Kedzle Ht., to be l-story, 
11)5x300 ft., and eaUniated to coat approxi¬ 
mately $2>50,000, with machinery, work 
will be placed under way at an early date. 

RocKPOftb—The Sargent-Mome Paper Co.. 
315 Chestnut SH., has tentative pjans under 
consideration for enlargements to Its plant, 


Yor'NOflvii.i.K— The YoungHvllU' Sugar <’o. 
iias plana imdcr way for cxten.sions and im¬ 
provements In its plant including the In- 
•stallation of additional machinery. Rn- 
laigemeiits will in* made In the power de- 
parlment R, O Young ia general manager, 

Hastuoi* — H. U lirown. vice-pre.sldent of 
tli»“ YHlow l*ine 1‘aner Mill Go. Orange, 
Tex . and ixssoi iate.s nave organized a new 
conipiiny to be known as the II. L. Rrown 
I’mier i'o. ln<' Froperly has been pur- 
I'haHcil at Moiehoii.se l^irlsh, near Mastrop. 
ami W 01 k will soon be 4()mmenc«*d on a new 
paper mill, with an Initial capacity of 50 
Urns of krafl paper and pulp per day. It 
is estimaleil to lo.sl in exiess of $1,750,000, 
witii machinery. A power house will be 
built. George F Hardy, 300 Rroadwuy, 
New York, is engineer. 

Maryland 

NciRTH East— The North East Porcelain 
Go., recentb’ organized, has taken over the 
former plant of the Maryland Porcelain 
Go., on Broad (Jre*>k, near the city, and will 
soon commenee the manufacture of porce¬ 
lain products The factory will be improved 
aiai additional machinery installed. E. 
Kirk Brown is president; Robert G. Keoder, 
treasurer; and (.Justav Glocker. secretary 
un<l general manager The last noted will 
bo in active charge of the project. 


Massachnaetta 


RpRiNOriKLP—The B. & H. Paper Co., 65 
Water St., has plana In progress for the 
erection of a new 2-«tory building, 60x90 
ft., on f'ulton St., estimated to cost about 
$25,1)00. 

Everbtt—T lio Boston Ekvtrolytlc Oxy¬ 
gen Go,, South Ferry St, and Revere BeadU 
I’arkway, manufacturer of industrial oxy¬ 
gen, i‘tc,., will commence the Immediate 
er**rtlon of a new l-story plant addition. 
24x86 ft., estimated to cost about $14,000, 
excluaive of equipment A general building 
contract has been awarded to the Hudson 
Construction Co.. Everett 

Hoi.tokb—T he, American Writing Paper 
Co is perfecting plan.s for the electrification 
of lls various mills In this section, to replace 
waterpower operation during certain periods 
of the year. 

Michigan. 


Monrob —The Monroe Board ft Inning 
Go., First National Bank Bldg., has tenta¬ 
tive planrt under consideration for the con¬ 
struction of a new local mill for the manu¬ 
facture of paper and paper board products- 
William G. Gutman heads the company. 


Dbtroit —The National Lead CJo,. 16i)7, 
Howard 8t. is completing plana. for .ths,„ 
erection of a new S-story building, 40x120 i 
ft., at Howard and 10th Sts., fpr 
works expftnston. Western ft IPBBgmL:’ 
1S07 Stroh Bldg., are ar^itects. vj)* 
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Missouri 

1 si'KPKNDENcn—The FauUlefift Pncunintii' 
Ti!.- To.. 414 Shuker Bldg.. Kansas CU\. 
Mo. Frank Y. Allen, head, has proUmhiary 
j,l;uis under way for the remodeling and im- 
inoving of a building at Independence, fur 
thf ostubllshmont of a new plant. An iip- 
piopnation of about $50,000, ia being made 
foi the >Aork and the Installation of equi|)- 
inent 

KMin Nobtbii—F rank C. Nicholson, Kati- 
.v:is Mo., head of the Hani.sonville 

15ii«-k & Tile Co., Harrlaonville, Kan., h-.m 
1 . :iHed a brick manufacturing plant at Kmtb 
\oHler. ImprovcmentH wdll bo made ;md 
additional equipment Installed for brick pro- 
(iuction and amliated manufacture. A new 
kiln will be inatnlled. It ia planneil to phn r 
tlie plant In service at an early datt-. 

Kansas Citt—'T he ('ook Paint & VarnUh 
Co, i:ns (xrund Ave., has nw’nrded a ki*ii 
rial contract to ('ollina Brotliei.n. Itiifii 
<]iund Ave.. for the erection of a iiman 
stoi\' and basement plant on Harrison .Am*. 
l)('tw<*en 14th and 15th Sts, North Kan.^as 
City It will be llSxlfi2 ft Work will he 
F'l.'Hcd in progress at an early dste. H.ans 
Von Cnwerth, .509 Finance Hldg,, Is aichl- 
teet and engineer. 

Kansas ('ity—T he Kansas Portland Ce¬ 
ment Co.. Federal Heserv'e UIdg., a .snh- 
,^idiai\’ of the International Portland Ce¬ 
ment Co. Kansas City and New York, will 
ojicrate the former plant of the Homier 
Portland Cement t’o., Bonner Spidnps. Kan , 
I erectly purchased by the parent organiza¬ 
tion Plans are nearing eomplotlon Mr en- 
hiig<*ments in the works to develop an an¬ 
nual produetKm of 4 tUtO.OOn bbl . and 
opeiaiions will soon be cornmene<‘d H 
.situekmann is president 

New Jersey 

Nfwark —The Hanovla Cheiniial & Mfy 
Co. 233 Ni'W Jer.sey Railroad Ave.. inamc 
f.nturer of liquid gold, luster coloi-.s, etc, 
ha.s comml.ssioner Fred A. Phelps, I’nion 
Itldg. urchileet and engineer, to prepare 
plnn.s for' enlargements in its plant, for 
((UKHlderable Ini-rea.se capacity in dlffeient 
departments The cornpatiy has jrurelniseil 
property on New .lersey Railroad Ave., from 
I'iie.stnut to Oliver St., for future extensions. 

Nkwark—T ire Crepe Craft Paper Mfti 
Co. 121-23 .lack.son St., has leasiai spare 
in an adjoining building for enlurgeinents 
in il.s ])]ant 

Thbnton - The Electric Poicelain Mfg 
Co , New’ Vork Ave . has awarded a eontraet 
to Harry Fuske, Trenton, for the erection 
of a 1-slory addition to Its plant to cost 
about $14,1100 exclusive of equipment. 

Nrw Brcnhwiok — The American Clay 
Products Co. has h*ased the entire plant of 
ibo Atlantic Clay Products In Ea.st Rruna- 
wlok Township at an annual rental of $5ii,- 
and will occupy the factory at once 
'i'he works will be used for the manufacture 
of hollow tile products. 

Kbyport—T he Architectural Tile ('o. la 
negotiating with the city council for the 
purchase of municipal properly in the 
vicinity of its plant, to be used for pro¬ 
posed additions. 


New York 

Dkfkribt—T he Rt, Regis I^apor Co., 
Watertown, will soon take bids for the 
cfi-(’tion of a l-story addition to Us mill 
nt I>eferlet, estimated to cost about $60,000. 

Ohio 

Akron —The Chcmmltex Rubber Co., has 
leased the tiro manufacturing plant of the 
Interlocking Cord Tire Co., at Mogadore. 
near Akron, and will take posse.ssion at 
once. The Interlocking company has plans 
noarlng completion for the erection of a new 
factory In the immediate vicinity of the 
former plant, and will soon begin work. 

Ro8flr?)RD—The Edward Ford Plate Glass 
Co. has awarded a contract to A. Bentley & 
Sons, Toledo, for the erection of additions 
to its plant to cost about $2,000,000. with 
machinery. Work will be commenced Im¬ 
mediately. 

Oklahoma 

Sand Sprinos—C hestnut & Smith, oper¬ 
atic the local Phoenix refinery, have plans 
nearing completion for extensive Improve¬ 
ments and additions in the oil refining plant 
to Increase the output to 8.000 bbl. per day. 
It Iq purposed to nave the plant ready for 
operation in June. , 

Wrumka—^T he Phillips Petroleum Co. Is 
planning for the obstruction of a new 
gascdlne refining plant on loeai site. 

Npwxuix-o'nie looal oU.,r«fii>Qt 7 of the 
Ptra^Ffttnan Co. hM 1>fieQ adaiulr^ by 


and r new 

Ml?,,'. PI to opeiRtc the 

• 1 1 ^ way for extensions 

'■H i imiu-ov^mmls t., include the Insfalla- 
U'ln nf Hiidilloluit equipment including 
I'racKlng stills foe gasoline production, 
leoi ge lurner will aei as usslslant. gen- 
■'I'iu manager. 

AKl>MORK.~Tlir Santa Fe Oil & Uelin'ng 
<’o, lecently oigiinized. has taken over the 
li'eal plant of tlie ('idi-kasaw Uelining ('o . 
lately .secured at a bankruptcy sale, The 
new owner will take InuniHlIate posse.ssion, 
and plan.'* for oxtonsionH and improvements, 
including the InstalLation of additional 
iMiuipini'm .lames A. Cotner heads the 
I ninp.iny 


Oregt 


;on 


Sai.f.m—T he (Oregon Pulp & Paper Co 
lia.'j cornrneneeil work on enlargements to its 
tiK-al mill to double, approximately, tlie 
present cHjmcity, Machinerv to cost about 
$75.11(10 will be in>*talled. 


Pennsylvania 

AM.RN'mwN—Tlie Co.stofi Brick Co has 
I'ommenced tlie (-reotion of a new’ plant on 
North yuebec St., near the Union Blvd., for 
the manufacture of concrete brick, tile and 
kindred products. The machinery IriHtuila- 
tion w’lll be started at an early date. 

PjiiLADhxnn tA—A l-story foundry to cost 
about $25,110(1, will be con.strucleii at the 
iilaiil of the .Amci’ican Engineering Co. 
Wlieat.Hlioaf l.anc and .Sepviva St 

IMiii.At)KU’HlA—The U, E, Tongue & 
Iliolliei's ('o , .Vlleghenv and Amber Sts., 
mamifaetuier id' chimnevs and otiifr gla.ss 
inoduct.s, lias plana in piogress for the 
I'lection of a new jdant adtlliion to < o.si 
aiijnoximalely $H0 1100, Including equip¬ 
ment The oonatriK’tion conlrai-l ha.s been 
l('t to tlie Wllliaiii Ste«'lc & Sons Co, IGlh 
and Ar<’h Sis. 

.Mai’I'niUK—B ids me being taken by tiio 
I'la.st Penn I'mindi v Co for tlie erection of 
a new l-.stoiy foutidr.x. 1 40x150 ft. f<n’ tlie 
niamifaeture of ca.st-iron p!|)e and brass 
la.sting.s. l'’ac lities will be lU'ovlded for the 
eniplo\ inettl of aiioiit 100 men 

South Carolina 

(IJiKKNWooi*—I'ire, March 13. destroyefl a 
tioi'llon of Die fertilizer mixing plant of 
the Soulliern Cotton Oil Co., with loss re¬ 
ported at (loae lo $25,000. It Is planned to 
rebuild, 

Tennesgee 

.Johnson City -The Watauga Cement 
I’i'oducts i'orp. will construet ii number of 
additions to its plant ami inslall new equip¬ 
ment. It is inirposed to doubh* the present 
capaclly. J W. Warren le president and 
jienonil manager 

rpM’KWtM)!)—A. E. Venable Ls organizing 
ft eonipiiny to construct and operate u local 
plant for the manufacture of brick, tile and 
kindred bunuHl clay products. It Is ex- 
pei'if'd to *leveUip an inlliul capacity of 
50.000 brieka per day. 


Texafi 


Brbokrnkiixjk—T he Gulf T-^roductlon Co. 
has perfected plans for the construction of 
six now' gasollno plants, cRBlnghead type, 
in this vicinity, estimated to cost approxl- 
matoly $1.500.0ou. with machinery. Work 
on the initial plant will bo commirnced at 
once, designoii for a dally output of about 
8,000 gal. of gasoline. 


Corpus Christi—T he city council Is ar- 
aglHR f**** bond issue of $550,000. for 
i Iniitallatlon of a municipal gas plant 


Gainbbvillb—G eorge Brown and Joseph 
rurtia, GHlneavllle, have acquired the plant 
of the Gainesville Brick Co., near the city 
limits. A new company with capital of 
kfS.OUO, will be organized to operate the 
property, and extensions and Improvement 
made. 


Fort Worth—T he Herbert Oil Co.. Ma¬ 
jestic Bldg., Is arranging an appropriation 
of about 150,000, for extensions In Its plant 
and the purchase of additional equipment, 
Fort Worth—T he Hcllus Casinghead Co., 
Fort Worth, has plana under way for the 
construction of a new gasoline plant In the 
vicinity of Browiiwood. Tex., estimated to 
coat close to 1200,000, with machinery. It 
will be designed for an output of about 
10,000 gal. per day. 


Vermoat 


HamrtMUh—The Hartford Water Co. bat 
plans under y/W tot Qit construottsn ot a 
new vater-poriSoation plant In conneoUon 


with 11s lo.-al watcrtvoiks. Weston A Samp¬ 
son, It Beacon St., Boston, Mass., are en- 

gitieerf*. 

Virginia 

Rdas'okvx- Thf Uomiiikt* Tiro & Rubber 
Uo . Terrs Bldg. Is arrunglnjc u list of 
t »lull#tiom ftir lustiUlation at its proposed 
tioss plant, and svlU tak«‘ bids until about 
May 1 B V Mitcht'l, Seiuboard Bank 
HUig,. is arciiilofl Alfnai Buck heads the 
cdiupari.v. 

Sri’ixH.K- Tiit' litdi \Veevll Exterminator 
t't>, rccenllN (U'Kaiilzctt willi eaultnl of 
$5ai),(i(la, phin.s foi Uh- uporHtiun ni a local 
plant foi the inamifiiet^iiI' of inHeeltcldes. 
Tiiom.is H Ht'bnmn. Suffolk, is treasurer, 

Waghiiigton 

SKATTLK—'Die A.ssocliiled Oil Go. hofl com- 
meiu-eii tile eoiiMtt iielion of a new storage 
amt iliHti liuiting plant on Itallroad Ave., 
lomptlsing 11 iiuniher of buildings, tanks, 
t'le t'sllmutetl to (tmt $75.1HI(( 

Canada 

Fort ALkxanpkh, cJi'k,—T lie J. D. Mc¬ 
Arthur Go., Quebec, in pi'rfeetlng plans for 
the construction of a tu'W paper and pulp 
mill 111 this vicinity, estliniitcd to cost close 
tt» lUDdO.dOO. with inachlrn'ty B, W. 
Thnnipsoii l.s vice-jircHldcnt 


Industrial 

Developments 

Ukathkh 'riie American Hide & l^eather 
(’o. New York, will lake posBesslon of It* 
new jiIhiU at T’ealmiiy, Ma.i.**., recently pur- 
eluiHeil, early in Aiirll, and will commence 
(ipcnit'onB at once for the manufacture of 
leather spccliiUii'i of varloUM kinds. The 
plant hoM u riitcil capafity of 1,500,<I()0 ft. of 
materia) per nioiilh 

Tlie Gantle Kid Go.. Uamden, N. J . is ad- 
\ancing prodjiethm at Us tannery and Is 
n<tw working on a nlgtit and iluy Hch(?dulc. 
Employment Is being given Co a full force. 
Both caljrellns and kid In vhi’Iouh colors 
are belnR produceti 

Tile Ti’XHM Hide & Leather Go.. Yoakum, 
Tex., has foinpk'ti'cl enlargetnents In It* 
{ilant, and the »u-w ilepurtincnts have been 
nliici'd In .service. The working force will 
l)e increased. 

The Standard Kid Mfg. Co.. Wilmington. 
Del, is running under heavy output and 
giving employment to additional workers. 

(Ji.ARH—Till' Owens liottle t!o., Toledo, O.. 
haa placed all of ttn plant* on h full 24- 
hour operating busia, giving employmont to 
maximum working fori'oa. Incoming order* 
Inauro the continuance, of this schedule for 
an Indefinite peidml, 

Manufactui ei'K of flint glass in all part* 
of the country liuve made an agreement 
with workers for the elimination of the 
usual “summer suspension” period during 
the present year, and pructlCHlly all plant* 
will be continued In operation, allowing em¬ 
ployees vacation pei’ioda, with restriction 
that not more tlian 25 per cent of the ahop 
force slmll be absent during any particular 
period. 

Bottle-manufacturing plants in New 
Jersey, at Minvlllc. Glassboro, Bridgeton 
and vicinity, are running under heavy pro¬ 
duction schedules with large work’ng forces. 
U Is expected that this basis will be con¬ 
tinued for an Indefinite period. 

PArKR—The Klvor Ualsln Paper Co., Mon¬ 
roe, Mich., is running on a full-time operat¬ 
ing schedule, giving employment to a full 
working force of about 1,000 men. The 
company has heavy advan<'e order* oh 
hand. 

The American Writing Paper Co.. Holy¬ 
oke. Mass., Is maintaining production on 
a capacity schedule with full working force* 
at Its different mill*. This basis wlH b« 
continued indefinitely. 

The Eddy Paper Co., Three Rivers, Mlrh., 
recently acquired by new Interests, ho* ad¬ 
vanced production to about 80 per cent of 
capar:lty, and expects to advance this out¬ 
put in the near future. 

Ckramk-n—T he Columbia Clay Product* 
Co., Warrenton, Ore., which ha* been in 
financial dUncuUles for a number of month* 
pa»t. i* arran^ng for the early reaumptlon 
of operations at It* plant. 

The lUtnol* China Co.. IJneoln. 111., ha* 
placed its new lO-kfln plant in operation 
ami Mpect* to develop maximum output 
at an early date. The company special)^ 
in the manufacture of vltrc^ ebinawace. 
plain white and decorated. The new plan^ 
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Th<‘ Kn-donlw TJrlrk To.. Krt-doniii, Knn. 
mHnuf«<'1iif*'i- of fiic<* brick, Iuij- T'wiiin<‘l 
pro(lu<ilor> ?*( Uk plant, mid i In i«i iimhi- 
Ifiln fiprniiiuiiH fur an Indcflnllf imtioiI 
Adirtbinw ar<- r<«u In pioKJ'cj*,'* anil nvv,*ni:i- 
chhicry wlU he liiMtullcjl In » timnbcr of 
depart rtienlK, 

The Knoxville Hrtek t'o , Knoxville, 'r- nn , 
In full on a. baKlo of about 

brlckH pel riana me In i)r')i;re>^!i fni ,t 

number of inlilltioriH, with new nmehlru ty 
to lnfi<‘aHe Ihia output fit an ejiily il.ite 
The H Mimin HochI Hrl<-k (’o, Atlantr. 
Gh.. Is opepatlnn nl full (Hpa<-it\ at IIh 
vfiriouH hi lek anil tile planlM, aini leporl^ 
orders far in exeess of tliose at Ihl'^ same 
time H year f|^o Tlie plants will h* mui- 
tinued on the present bmilK IndeJliiiieh. |;1\ 
tiiR entplo>'rneiii to full working forees 
Ut'ithKH ' -'I’ll e inanufaelure Is advarn lup¬ 
in the Akron, O, (llatri<t, and total luiieni 
prfMltnllon is now approxitiiatelv inn.iMia 
eomiih'ted tires dally at all plaiitK (if tins 
HKirrepale, the (luodyear 'I'lre /(r Hiihlai <‘o 
In runnluK on a seheiUiIe of close to Ihi.nim 
tlrrs pel day. with the h'lrestonc Tire .t 
IHibb«T ('o niiiintalninp about this sam> 
output. The (JiMulrieh Rublx-r (’o 1!^ niaiiu- 
facturlnp more thari 2il.()0() tiies d;ul\ , tli< 
Miller liublH'r Co, 8,5(11); the (letieinl Tin 
A Uubher (’<.. 1!,2()0 ; the Selbeillnp Tile & 
Uubber (‘o 2,<'(i(i, t)ie Imlia Uuldiei Co 

more than 7(l(i , the Swlnehart find Mohawk 
Tlr(‘ A llubhet eointtiinles, 1,000 eiieli , ami 
the Amerieiin Rubber Co, 750 tlies dfiflv 
'Pin- Rourn Kiibhei Co.. Providence, U 1 . 
has eloseil Its platit lemyioi ui i!.v. pendini; 
the otileome of a strike of opeiatives, totul- 
tT'jf about 50(1 'Pile 4'onipany luis nfused 
to meet a deimind for a wiiRe lulvuiiei ol' 
10 p«'r «’ent 

C, 11 Roolli, leeelv«'r for the Re|Ulb]le 
Rubhf'i Cil. ^’ouIlKstown, ()., is iiiianRint; 
plans foi a i« oi Kaidzfilion, w ith expect;t- 
ilon of jdai uiK all m'Us of the eompaiiy on 
the active list at an early date. 

Iron ank H-rKKi, -'Phe ('ftrneitu- Steil Co 
Is aiTiiiRltiR to lilow' in Ms blast futnaec 
Ut Niles, (). following a 7 year idle pctlod 
'Phe tdanl has a lateii ouljiul of !Pin tons ol 
plfl Iron dallv. and will rIv*' einplov tnenl to 
about 275 men, of which 20(1 will opeiale on 
the dav turn, .-md the, lemalrulei on nmht 
nhift 

The Penn-Seaboaid Steel Coip Phlliidel- 
phla, Pa - lifis advfirieed production at its 
Ch«'Hter, Pa , mills to lllO per cent eapiuitv 
Hnd Is said to have i>i ders on hand (u tnsuii' 
this schedule foi jit least fU' ihiv.s The 
platil has lierii runtdiiR at from 8i‘ to iui 
peu' cent siiu'4‘ last fall 

The Virginia Iron, ('oul A ('oke Co. 
Roanoke. V;4 . n arranRin^ to bUiw m 
anotlu'r bla.st fuimice ut its plant 

The ;\dtian k'urnma* Co, iHi Hois, Pfi . 
is pljinnliiR to place tin* torch to it.-- lomd 
blast furnace at an mirly date 

Th4' 'Pllusvllb- Iron ('o and the Tltu.s- 
vllU' f-’orm* Co, TltusvilU". P;i . afllllatcd 
orgatd/.atioTis, aic lunidng at full «‘apa«-l(v, 
K'\ liiR emplo>ment to about l..T(ui opi'iu 
tiV4-s WaR4-s hav»‘ Insm iulvaneiMl at Hu 
plants pt tMU cent, 4'ffecUve Ajiril 2 

Tlu- Killfiiitdng Iron A Stiud Mfg ("o , 
URtstiurnh P.'i u subshllurv of the Carbon 
Steel C 41 ., has blown in lt,“ H»diecca fiirmu*' 
In tlu KlttaiininK, Pn.. district 

Kollowina the ad4*pt'on of an ituaeii-'U'il 
operating scluaiuie with two exlia shifts 
in the blooming mill, the KiiHt4‘ni St*‘4‘l I'n , 
PottHvilh* Pa., Is i>lannlng foi Ihlril shift 
ut fin eaily ibit^', making full 21 hour .serv¬ 
ice. An lncn'asi'4l working foice will lu' 
empJo.v ed 

The Ni'wton Stiad ('o. Voung.stown, t), 
la op<M'iitlu(f nt 17 sheet mills undei iiipac- 
lly output 

Tlie t.4*w Min>r H‘on <'o , L(‘W Moor. Va, 
is planning to blow In its locHllflast furnace 
at an eiirlv dai»- 

Of a total of 117 siua-t nulls In the 
Maiuirdug Valley si'Ction. Youngstown. <),, 
only 2 such plants jir** now in iellve : 115 
mills (ire running full with normal working 
forces. 

MiSCKi.i.ANKoi s -Tlu' Anurl4nn Snudtlng 
Si Refining Co , Nt-w York, Is operating Its 
copper laduieiv at ('hronu‘, N .1 . at maxi¬ 
mum fuimcity. 4U1 a basis of ubout 2t).dO(l.(l(Hi 
lb, of r4‘flne(i copp4’r i>ei nuuuh A full 
work'ng forre la engaged. 

The Air Rtaiuction Sales Po. New York, 
has 4‘omptPted Its new plant at Hnltlmore, 
Md.. Kn<i will plax'e the factory In acrvice 
at once f4)r the prisiuetlon of commercial 
oxygen. 

The Blnclair Roftnlng Co.. New York, haa 
rebumed production at iu Meroaux, La., oil 
rfArery, ami purpoaos to develop maslmum 

OMtput. 


New Companies 


1Ii:nkv Han'uf.. 1n<'. Kenrnj. ^ J}’'/ 

b.'ii iiieorpoi'iitod with ri 4’apitHl of 
i(. m;mufactur«* glass piodints. 'I'he iricor- 
i.oialor.K ai'4- C Martens and Hiuiry lAngo. 
1 1 7 Wiiul.Mfn St, K*‘iirriy The lust nolod 
(. pn ,sei!t.v the 4 oinpatlN 


TiiK Pki»khai.o1I) Coiu’. Hrooklvn, N. Y.. 
,;irc of John Hogart, G2 Paik Row. New 
Vmk repM-sent:itiv«-, has luim iiicorpor-atcd 
vMlIi a I'apilal of J-KI.IHKI. to manufacture 
itll.doid luoiliuds Imau'iioi aloi h I (. I. 
.Micliai'lson, .1 Is-vy and .1 R4»tiln4'i. 


ThK VkNKKIABKN CI-AY PllOin'CTH Co, 
Hamilton. M'lji, has been incorporated 
with a capita! of $20,0(1(1. to niariufactnr4! 
burned <l;iv ware.s t>f varlou-'^ kinds The 
iiu ol i)or:i1or'H ar«' Ib-njandn .1. and John H. 
VcTickla.sen, bolli of Zeeland, Midi. 


Tnn S<'oi,nAY Pai’KR (’<>.. Hoston, Mass, 
ha.s been iruorp<U'iite<l with a lapital Of 
!) 1 (lO.ib'd, lo irianufaetuia' paper pioducla. 
lolin .1 I'elany, preskhuit, and M 1''. Hoyle, 
.Miitliipaii, .Mass. trea.^mn-T. The last noted 
repicseiit.s tlu; coinpariy. 


TiiK l/AVVRKNCK MK(3 Co., WaHhlngton. 
1 ) (', cai4‘ of the f'upital Trust Co. of 

ladawiirc. Dover, Drd. r*preaentatlv4:, haa 
bii-n incoi poi'at4‘d uniler ladawaie laws 
witli capital of $15,000,000, to manufacture 
dumreid sp*‘<-laltie.s, cleansing powdera, etc. 
'I’lie incorporators art' John 11 Igiwrence. 
\Vashliigt<in , .John H Watkina and Frank 
,1 King, N4‘W Y'ork. 

Tiiic Kkarnky-Dailky (H.ass Co, 407 
Nodh Kliznlu'th St, (’hlcago, HI. litis been 
iiuorpoiutid with a tapltnl of $100,000, to 
nnituifaitiire gbiss proilints Tlu' iticorpo- 
laloiH are .lanu-s M. Dnll'-v, Tluunas S 
Kcarne.v and Jarrie.s .1. Mi-Mfiluin. 


'run 'ruANHuno Pnomu’TR Co. Danbury, 
('orm , luis b4'*'n Incorportited with a ctipltal 
t.l $.')00.000. to mnmifaetiii'4' ghu', isinghiRS. 
giilla pei-cha, rosin and kimlr'-d products. 
'Pile incoiporattus are Ch.arU'.s llelzi'l, Wil¬ 
liam O' Huziii<l and 'P, A. K4'atuig. 118 
Dibeitv St. !»anbviry 

TiiK Zkm4’o (’moMii'AL Co. New York, 
(an of ,I .) Hanrahfin, 7 Hast .12(1 St.. 

I epT c.H« ntative. has been liuorportiled wdlh 

II capital of $100,000, to manufacture chem¬ 
icals ;uid eluonleal byproducts The Incot- 
porator.s tire D Hoffman, ,). M Ilahstedl 
:uid D Currubl- 


'rnn I'RAIUA CuKMU’Ai. Corp . Houston, 
'I'l X , lia.s be*-!! Incorporated wlHi a nomintd 
<apilal of $5,000, to nianufmtuie clu'tnical 
pioducts. The iiu'otporators are ,I I'l Hall, 
U Harri'tt and O. D. 'J'homas, all of 
lloustmi. 

PlIK I’ltn.LIfS l’KTROI.KlM Huopia’Tg Co, 
Hoston, Mass, has h'-t'ii in4'(uportited w'th 
a captt.'il of $6.50 000, to naamifactun- jietro- 
Icum and retlned oil byproducts Ralph H 
Dhlllips is president ; and Tlmmas F. 'Phorn- 
loii. 1207 Columbus Av*- HosHin. tn-asurer 
Tin- last iu)t4'd repre.Hi'nls the company. 

'Pun H H DiKHKKfl Co.. iNC. I’nion Hill. 
N J , has been hieorporaled with a capital 
of $25.00(1, to manufacture brick and other 
burned clay products. 'Plie iiaorporators 
aio Otto H Hai'tltig. () Veidon, .Ir,. and 
Henry 11 DUmki-s. H4 Hergenline Ave, 
nn'on Ildl The last not4*d rt'pre.sints the 
4 omjmny, 

THK AJ/'ON CtlKMU'Ab KNOlNKKRtNU C(> , 
,'108 Capitol Theater Hldg^,. Detroit. Mich, 
hi'.s been 1114 orporated with a capital of 
$10.not), t4) manvifuclure cliemicHls chem- 
l(«l h\ pioduel.s, etc. 'Pin- ln«-4irp(irators nr«* 
J Howard Stnith J A Miller ami J I*' 
Wtlliams, 414 Fourth Ave., Royal Oak. 
.\H( li The la.Ht not«'d represents the com- 
ymuy. 

Tuk SotJTUKRN Au’Ua Tu.k f’o., Tampa, 
Fla . <'tire of the Colonial Charter Co . Ford 
Thdtf, Wilmington, l>el, representnltve, has 
bt'en IneorporatH under IK>lawnre laws 
with capital of $100,000. to manufacturf 
till' and other eeramic products. 

'Phf Wannkr Mau.kablf Cabtinop Co. 
10 South ia Salle St, Chlengo. HI., has 
Ina-n incorpiirHt4'd with a capital of 320.000 
shaft's 4)f stock, no par value, lo manufac¬ 
ture iiam and other metal castIngB. The 
incorporators Hr4' Harry C Wanner, J Fred 
Reeve and Bernard W Vtnlssky. 

Tuk Concretk Hrick & Tii.k Co. Wild¬ 
wood. N. J.. care of Leap. Sharpless & Way. 
W’lldwood. repre.s4>ntattveH. has been Incor¬ 
porated with a oap'tjil of $100,000, lo nian- 
ufftctui'e conrreH* productH. The tnrorpo- 
rntors are Charles W Cra)'thorn, WMlIlam 
H, und I. L. Austin, nil of Wildwood. 


Tuk F. T, Parbonb Papkr Co.. Waahlng- 
ton. D. C. care of the Capital Trust Co. of 
l>c‘!aware. IXiver, Del, representative, has 
been Incorporated under Delaware laws 
with capital of lltOO.OOO. to manufacture 
paper products. The Inctuporatoni are 
Frank T. Parsona. Washlnitflsi; Benjamin 
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Coming Meetings 
and Events 

AMERICAN Association of Ckrkal Ciibm- 
iflTB will hold It.'i ninth annual convention 
at Hotel Slicnnan, Chicago, Juno 4 lo 9. 

American Abbociation or EnoinkcrswU) 
hold ItB annual convention In Norfolk. Va.. 
May 7 lo 9. 

American Elbctrocukmical Sfauari wm 
hold its spring meeting May 1. 4 and 6f 
1923, at the Commodore Hotel, New York. 

AMERICAN FoUNPRTMEN’S ASBOCUTION 

W’ill hold a meeting In Cleveland. O.. April 
28 to May 4. 

American Gas Association will hold Its 
annual convention the week of Oct. 15 at 
Atlantic City 

Amerk’an Institute of Chemical Fnoi- 
NBKRH will hold its Bumnier mi'etlng June 
20-2.3 at Wilmington. Del. 

Americas Leather Chemibtb associa¬ 
tion will hold ItB twentieth annual con¬ 
vention at the Greenbrier, White Sulphur 
Springs, W. Va., June 7, 8 and 9. 

American Oil Chemists' Society will 
hold itfl annual meeting at the Eastman 
Hotel, Hot SprlngB, Ark., April 80 and 
May 1. 

American Society of Mechanical En- 
oiNEERB will hold U« Spring meeting May 

28 lo 31 in Montreal. Canada 
American Society for Testing Ma¬ 
terials will hold its twenty-alxth annual 
meeting at the Chalfonte-Haddon Hall 
Holtil. Atlantic City, beginning Moiulay, 
June 25. 1923. and ending either Friday or 
Saturday of that week. 

American Weuiino Society will hold Ha 
annual rni'etlng April 25 to 27 at tin- Engi¬ 
neering .So4 l4't Hulkling, New York 

Amkhican Zinc Institute. Inu . will hold 
it.s fifth annual mci-ting at tbt' Holfl Cha.Bf, 
St l.ouis, Ma.v 7 and 8 

Canadian Inbtitdtb of Ciikmiftry will 
h4)ld ItB annual nujotlng In Toronto. May 29 
to 31. 

Engineering Section of the National 
Safety Council will hold a mid-year Hnftdy 
ronferenec April 17 In the auditorium of 
th4' Western Soeiety of Enginem-B 

Interstate ('oin-oN Seed ('au.sHKHS As- 
siH'iATioN will hold it.*< annual lonvrntlon 
at Hot Spring.'i, Ark., May 2 to t 

liio.N AND Steel iNaTiTtiTK (London) will 
hold lbs annual meeting May 10 nnd 11 at 
the House of the Institution of Civil Rngl- 
nocr.'4. Londim. S W. 1. 

National Association of Manufactcr- 
ERS OF THE United States ok America will 
me('t in annual conference May 11 to 16, 
Ineluslve, at the Waldorf-A-sloria. New 
York ('Ity. 

National Exposition of Chemical In- 
ni’STRiRs (Ninth) will be held In New York 
S4'pt. 17-22. 

National Foreign Thadb Council hM 
postponed its annual eonferenee from April 
25. 26 and 27. to May 2. 3 and 4. It will b« 
held in New Orleans, La. 

National Lime Association will hold ili? 
fifth annual convention at the Hotel Com- 
modore, New York ('Ity, Juno 13 to 15 
National Symposium on Colloid Chem- 
IBTRY w'ill be hehl at th«’ University of Wis¬ 
consin, .Tunc 12 to 15. 

Society or Chemical Industry. Cana¬ 
dian .Section, will meet In Toronto, May 

29 to 81. 

New Jeriky Chbwical Socirrr hohia a 
meeting at Btettera Restaurant. 34$ broad 
Bt., Ktwarlyjg. 3, the oecond Monday 
every raonyr^ "’ 

SociicTT FOR Steel Treating — Eostern 
Hecdnnnl meeting will be held June 14 and 
15, In Bethlehem, Pa. 

ScK'iEYT or Industrial Engineers, with 
headquaiters In Chicago, will hold lUaprinff 
eonventlon in Cincinnati April 18. 19 and 
20. 1923. The major subject will be "Man* 
agetnent Problems of the Smaller Plants.’’ 

The following meetings are scheduled to bo 
held In Rumford Hall, Chemi.sta’ Club. East 
41st St, New York City: April 13—Society of 
Chemical Industry (In charge), American 
Electrochemical Society. Soclete de Chlmle 
Industrlelle, American Chemical Society. 
Joint meeting. May 4—American Chemical 
Society, regular meeting. May 11—^oclAt4^ 
de Chlmle Industrlelle (In charge), Ameri¬ 
can Chemical Society, American Electro¬ 
chemical Society, Society of (%emioal Iif-' 
dustry. joint meeting. May 18—Society of 
Chemical Induat^, regular meettng. June 
8 — American Q^lcal Society, regulgr 
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Uiglilighls of 

The A.C.S. Meeting 

although perhaps a shade more academic than 
lx usual, the meeting at New Haven was nevertheless 
one of the moat significant in the history of the Ameri¬ 
can Chemical Society. Circumstances made it so. The 
presence of a distinguished group of world leaders in 
science and the university ceremonies attending the 
dedication of Yale’s new chemical laboratory gave an 
international academic interest to the occasion. And, 
too, Dr. Edgar F. Smith’s historical address had a 
quality of scholarship and of the art of presentation 
which left its deep impression on ail who heard it. 

From the viewpoint of the society, however, the ex¬ 
tended sessions of the Council and its studious recep¬ 
tion of the important reports of the committee on 
•society procedure marked real milestones of progress 
ii; the direction of a more unified and harmonious mem¬ 
bership. A few knotty problems are still unsolved, but 
Ihc Council, as well as the committee, demonstrated 
that it is awake to the society’s shortcomings. Further 
progress rests largely with the sections. The di.scussion 
at the first Council meeting brought out clearly the 
fact that the committee’s report had been carefully 
studied by certain of the sections and that some of the 
representatives had been given definite instructions on 
which they were able to ba.se their actions as the dif¬ 
ferent issues were decided. On the other hand, it was 
equally evident that a good share of the membership 
as such had had no opportunity to consider the matter 
or to instruct their councilors. Although the commit¬ 
tee was discharged and graciously voted the thanks it 
so well deserved, the fact remains that progress in 
society procedure is not a dead issue. Both the major¬ 
ity and minority reports, together with the Council’s 
discussion and action, are worthy subjects for further 
study by the sections and the membership at large. 

The division programs, even though long, were not 
uninteresting, and they actively competed for the at¬ 
tention of the members and guests. The symposiums 
on catalysis and colloids and the important general 
papers by Prof. T. G. Donnan and Dr. OsKAR Bau- 
DiscH reflect the intense interest of American chemists 
in the fundamentals of their science. But that practice 
also vied with theory was indicated by the close atten¬ 
tion given to the special programs on motor fuels, 
insecticides and fungicides and the materials of equip¬ 
ment construction. In the sessions of the Organic 
Division, which not so very long ago were rather slimly 
attended, there was at times standing room only, and 
not much of that. Irfdustrial chemistry, on the other 
hand, lured into its conferences many men of pure sci¬ 
ence. This Is as It should be, because Industrial re¬ 
search has assumed Its proper rank )n the great proces¬ 
sion of science, it marches with the Very Learned, and 


except among .some of the laggards, it has ceased to be 
the Recipe Mill uninformed persons think it should be. 

Next September the society will meet in Milwaukee 
and conditions there will likely favor a shading toward 
industrial rather than academic interests. Thus will 
come the balance that makes it possible for the society 
to steer an even cour.se of progress. 


IVluleriuls for 

Equipment Constriictioii 

SYMPOSIUM is not unlike a dangerous drug from 
a journalistic point of view. It is splendid if used 
occa.sionally as a stimulant perhaps, but too frequent 
use brings immunity to stimulation. Then the drug 
loses its force. So in Clicm. & Mel. we have been care¬ 
ful to use the symposium in moderation and each time 
for a definite, con.structive purpose. 

In this issue we publish a aeries of notes and essays 
on Materials for Equipment Construction. To chemical 
engineers there is no question so ubiquitous, so puzzling 
or so imperative as “What material shall wc use in this 
equipment’'” Everyone can recall a process which 
failed or succeeded because of the clumsy or deft selec¬ 
tion of materials. Yet with all its importance there is 
a surprising tendency in this problem to copy the prac¬ 
tice of others without knowing whether this practice 
has brought success or failure or without being fully 
acquainted with conditions under which the material 
was used. 

Periodically, therefore, we must wake up and devote 
an increased amount of intelligent attention to this 
phase of our work. We should ask questions such as. 
What is the latest practice in making pressure vessels? 
What new materials are there which will resist acid 
corrosion? or weathering? or high temperature? What 
have they been doing in the alloy field or with indus¬ 
trial glassware? 

This symposium does not pretend to be complete. It 
is a stimulant and not a dictionary. By no means are 
all the materials of construction mentioned, nor is 
there any attempt to be exhaustive in the treatment 
of any of them. In most of the essays the modern 
practice or the modern tendencies in the use of a 
material or a group of materials are reflected. Some¬ 
times a producer offers a word of advice to consumers. 
Sometimes a consumer reports his success or failure. 
The net result is, first, a picture of the moat important 
activities in the materials of construction field and 
second, a reminder of a neglected opportunity on your 
part if you are not utilizing the best knowledge that 
is available in selecting your materials for equipment 
fabrication. Finally, it is a promise on our part to keep 
this problem before-^you, for we believe it lies at fhe 
foundation of production success. ' 
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Impressive (!ircunistiince.s Connected With the Dedication of Yale’s 
New Chemical Luhoratory f'eature Spring Gathering—Reports of 
tieneral Sessions and Important Council, Division and Section Meetings 

I*;(iiTouiAL Stake ItEi’oiM 


H istory riMml;, ttiMl nn twn utluT (KvaHioiiH 
the Aiiiericaii Chemiial Society met at New 
Haven. But never was a nu'etiiig held under 
Hueh impressive cireumsIaiH'es iiiir lieforo such u dis- 
tinguislied KriiU]) as gathered lor Hie sixty-fifth meet¬ 
ing during the week of Aiiril 2, lii'il!. In round num¬ 
bers l.fiOO members and guests were present—iiududing 
Hueh world leaders in seienee as Sir ,1. ,1. Thomson, 
i’rofessors F (1. Honnaii of Loudon. A. F. Holleman of 
Amsierdam, (iiuseppi Brmii of Milan, (1. Urliain of 
the Sorbonne and f’rineipal Irvine of St. Andrew’s. 
The dedication of the Sterling Memorial Laboratory 
marked an event in the historv not onl,\ of Yale Uni¬ 
versity but of chemistrv in America 

Council IVIccliiigs 

From the isiint of view cd' Hie society a great deal 
of interest attaches to the two imiiortant Council meet¬ 
ings held in Byers Hall on Monday and Wedne.sday 
afternoons. I’resideiit F. (’. Franklin presided at both. 
About 11.’) councilors were present at the first meeting 
and Ot) to Tfi at the second. 

i’rof. 0. B. Tower of Western Reserve University 
presented a memorial note on the long and active life 
of the late Prof. F.dward W Morley, concluding with 
appropriate resolutions of appreciation, which were 
adopted by a rising vole. 

The secretary was instructed to turn over the so¬ 
ciety's collection of aiitograidu'd letters from eminent 
men to Prof. Fdgar Falls Smith, in whose keeping they 
will be properly cared for and eventually made available 
to all chemists, along with the rest of his great store 
of historical papers. 

A new section was chartered with headquarters at 
Erie. Pa, and the secretary was instructed to provide 
a charter fo^ranother section which .shall include Rock 
Island, Duttunxirt, Clinton and Moline, as soon as 
proper application baa been made. 

Dr. A, M. Comey, formerly of Wilmington, Del., but 


now of Cambridge, Mass., was elected to succeed Dr. 
Cwirge 1). Rosengarten, whose term as memhei' of the 
committee on national policy has expired. 

Committee Reports Heard 

A large number of committees handed in reports, of 
which the following were a few: The advisory com¬ 
mittee to the War Department recommended the proper 
and authoritative study of color for uniforms, to pro¬ 
vide for minimum visibility. The committee on em¬ 
ployment recommended the addition of $2,400 to the 
budget to provide for employment information in the 
new.s edition of Induxtriai and Evo'incermii Chenilstru. 
The eommittee on industrial alcohol recommended an 
advisory eommittee, preferably of technical men, to 
look after the sales of industrial alcohol. It is believed 
that this will help rather than hinder the enforcement 
of prohibition, inasmuch as the present tioii-technical 
force with its police powers is more easily deceived 
than would be a group of informed men, whose business 
is to look after industrial sales. It should also help to 
diminish the confusion and di.sorder which now reigns 
in regard to the industrial uses of alcohol. 

The secretary reported that 1,-78 members of the 
society were dropped for deliiiqueiicy in p.ayment of 
dues on Jaii. 1. 1922, 

A little flurry of excitement followed a resolution in 
regard to the action of the advi.sory committee in con¬ 
nection with an amended Stanley hill in which the ad¬ 
visory eommittee, acting for the (louncil, expressed 
itself as favoring a provision in the patent law that 
Would require foreign patentees or owners of patents 
under certain conditions either to produce or to license 
liroductions in this country. After a rather heated dis- 
enssion on the propriety of the committee’s action, its 
decision was .supported. It brought out, however, a 
good story from Henry Howard of how German indus¬ 
trialists working with their government succeeded in 
making a treaty with the United States which would 
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not require them to make patented dyes in this country 
nor establish here the technique of making dyes. The 
story involved a most remarkable series of false scents 
and misleading trails, all carefully planned nut before¬ 
hand. 

The difficult work began with the majority and mi¬ 
nority reports of the committee on progress in society 
procedure. At first it appeared that the problems were 
too big and too far-reaching to be decided by the Coun- 
(dl at that late hour, aijd finally it wa.s resolved to I'efer 
the majority and minority reports to the advi.sory com¬ 
mittee with the request that they be digested and recom¬ 
mendations offered to the Council at the September 
meeting. 

'I'he session adjourned about (I o’clock. 

Society Policies 

At a subsequent meeting of the advi.sory committee 
it wa.s decided that the reiwrt had not received sufficient 
discussion by the Council and accordingly a siwcial ses¬ 
sion -was arranged for on Wednesday afternoon. At 
that time over 4 hours was devoted to a consideration 
of this important report on society policie.s and pro¬ 
cedure. The committee, consisting of A. V. II. Morey, 
chairman; George L. Coyle, L. C. Drefahl, Graham 
Kdgar, II. C. Parmelee, It. K. Swain and ,1. N. Swan, 
had given more than a year’s study to basic problems 
connected with the management and policies of the 
American Chemical Society. A unanimous reixjrt, to¬ 
gether with majority and minority discussion of society 
membership, publications and finances, was read by the 
chairman and considered by the Council while function¬ 
ing as a committee of the whole. Later, the following 
significant action was taken on the committee’s recom¬ 
mendations : 

A general plan of regional representation of diri'ctors 



NATHAN HALE ENTRY, HABKNBS8 MEMORLAt, 
The J. Willard (libbs entry Is also In this court 


was approved and a committee authorized to report the 
necessary changes to be made in the constitution and 
bylaws. 

By unanimous vote, an executive committee to con¬ 
sist of the president and secretary of the .society, the 
editor of the Journal of the Aiiiirira/i Chemical Society 
and the editor of Indiielrial awl Engineering Chem¬ 
istry, the last past president and three councilors at 
large was authorized to replaci' tlu‘ present advisory 
committee. Its poweis were further extended to in¬ 
clude those usually held by an e.xecutive committee. 

Although it was generally agreed that the Council 
wa.s too large to be an efficient governing body, none 
of the schemes proposed for reducing its membership 
could gain the meeting’s approval, and the matter was 
laid on the table for later action. 

Intersectional meetings of the American Chemical 
Society will probably be approved and extended as soon 
as a working plan is formulated by a committee to re¬ 
port at the next meeting of the Council. 

After a discussion of the election of members and 
classified membership, the (’ouncil adopted the com¬ 
mittee’s riKiommendalion that a special committee be 
appointed to study and report its findings in the matter 
of definite measures for enhancing the value placed on 
membership in the society. 

'I’he very intimately related subjects of the society’s 
publicaiions and its finances come in for a major share 
of the Council’s discussion, especially since on certain 
matters there was a division of opinion within the com¬ 
mittee. The Council appeared to be unanimous in its 
opinion that the financial condition of the society is 
fundamentally sound and no material economies are 
likely to be effected in the society’s present manage¬ 
ment. The majority and minority reports pointed out 
that the society’s advertising business was conducted 
on a satisfactory and reasonable basis, and in answer to 
a question from the floor, the editor of the Industri/U 
Journal declared that an increase in the advertising 
rates in that publication was already under contempla¬ 
tion. Certain other technical considerations in connec¬ 
tion with the production of the society’s publications 
were also di.scussed, but without definite action by the 
Council. 

A significant motion jiassed during the last few min¬ 
utes of the meeting instructed the secretary to mail the 
final program to members 10 days in advance of the 
Council meeting. It also set the final date of acceptance 
of papers at least one month before the general meeting. 

Chemistry ami the Public 

'I'he purpose of the meeting in New Haven, in the 
words of Prof. Treat B. .lohnson, chairman of the execu¬ 
tive and program committee, was to bring together 
chemistry and the public. The fact that Woolsey Hall 
was crowded to capacity for the first general session 
was pleasing evidence of the society’s succe.ss in this 
direction. In his introductory remarks Professor John¬ 
son called attention to the fact that this was the third 
time the American Chemical Society has met in New 
Haven. The first meeting was in 1899, when the so¬ 
ciety’s membership was 1,570; at the time of the second 
meeting, in 1909, the membership hud increased to 
4,i;!f;. 

The society was then officially welcomed to New Haven 
by state, city and university, represented respectively 
by Lieutenant-Governor Hiram Bingham, Mayor David 
E. FitzGerald and President James R. Angell. Presi- 
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Committee Reports Heard 

A large number of committees handed in reports, of 
which the following were a few: The advisory com¬ 
mittee to the War Department recommended the proper 
and authoritative study of color for uniforms, to pro¬ 
vide for minimum visibility. The committee on em¬ 
ployment recommended the addition of $2,400 to the 
budget to provide for employment information in the 
new.s edition of Induxtriai and Evo'incermii Chenilstru. 
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force with its police powers is more easily deceived 
than would be a group of informed men, whose business 
is to look after industrial sales. It should also help to 
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The secretary reported that 1,-78 members of the 
society were dropped for deliiiqueiicy in p.ayment of 
dues on Jaii. 1. 1922, 
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followinif year bold spirits erected a jflass house in the 
woods and exported their product to England They 
made beads also for trading purposes, and some of the 
beads they made exist today. By 161!) two or three 
Idast furnaces had been blown in. Later the glas.s house 
and these furnaces were destroyed in an Indian mas- 
sacre. 

,Iohn Winthrop the younger was among the first mem- 
liers of the Royal Society and he was in frequent corre- 
.spondence with his sci^itific friend.s in London. He 
made many contributions to the proceedings of the 
Royal Society. The notion of alchemy, of the transmu¬ 
tation of metals, still prevailed, and Winthrop had a 
sen.se of it. Indeed it lasted well into the eighteenth 
century. There was the Rev. Ezra Stiles, the seventh 
pre.sident of Yale, who was the first to teach chemistry 
at the college, and he surely would not acknowledge any 
addiction to this form of witchcraft or wizardry; for 
the practice of alchemy was considered no less than this. 
But the Rev. Ezra Stiles, who discussed the secular 
ways of matter by day, would experiment in secret at 
night, and who shall say how tempted he was or how 
far he resisted the temptation to consider the ways of 


discussion throughout the meeting among those that 
heard it. In fact we shall probably have to wait for 
several generations before we shall have another great 
chemist with the finish, fhe wit and the subtle elegance 
of speech to match the ex-provost of Pennay. 

The Chemist in Indusiry 

The sessions of the Industrial Section, which were 
held in the large lecture room of the Osborn Memorial 
Laboratory, enjoyed an attendance which varied be¬ 
tween 30 and 300; there being, usually, between 50 
and 76 members and visitors in attendance throughout 
the session. It is perhaps unfair to pick out only three 
outstanding features, for the general standard of ar¬ 
ticles was excellent and the discussions, for the moat 
part, were intelligent and animated. There were three 
papers, however, of greater interest than the rest, pos¬ 
sibly because of timeliness or some other unusual cir¬ 
cumstance. 

The first was a paper by L. V. Redman, entitled 
“Phenol Resins in Chemical and Allied Industries.” It 
was not so much the utility of the phenol resins in 
chemical engineering industries that was novel or sig- 



STlCltLING I.AUOHATOKV, SHOWINI! SAWTOOTH CONaTHUrTIO.'C 


Satan in the transmutation of base metals into gold? 
Stiles was a correspondent of Priestley, and that also 
would bespeak his favor with Dr. Smith, for Dr. Smith 
has a very tender spot in his heart for the memory of 
that rather cantankerous and obstinate old gentleman. 

Then followed a short historical note of the life of 
Benjamin Silliman the elder, who, after graduating 
from Yale and studying law, accepted the call of his 
alma mater to teach chemistry, 

Silliman began teaching chemistry at Yale in 1804 
and for 16 years he worked 16 or 20 ft, underground in 
the cellar of the house of the president of the college. 
In 1806 he made a trip to Europe and met Sir Humphry 
Davy and others. In 1818 he established the American 
■Inurnal of Science. His correspondence with Hare also 
shows him to have been an active producer, although 
his great work was teaching. “Those who smooth the 
road to science,” said Dr. Smith, “are often more useful 
than the men of original research.” Among the men 
inspired by his teaching were Dana the geologist. Brush, 
Brewer the geographer, Johnson of the Agricultural 
College, and J. Willard Gibbs, the first of physical 
chemists. 

It was not alone what Dr. Smith said but alao his 
manner of saying it that gave his address such rare dis¬ 
tinction. Its literary beauty was a subject of frequent 


nificant. As a matter of fact, the consumption of these 
is relatively insignificant. 

Analyzing the di.stribution of these products, by in¬ 
dustries, it was found that in 1917 the automobile 
industry took 65 per cent of the total production; that 
smoking articles took 20 per cent, and miscellaneous 
industries, mainly telephones, 16 per cent. In 1921, 50 
per cent was used by the automobile industry; 15 per 
cent in the smokers’ products; 15 per cent still in the 
miscellaneous, and 20 per cent in what might be termed 
mechanical products—buttons, pencil holders, handles, 
etc. In 1922, due to the remarkable development of 
radio, 34 per cent of the total business was radio; 30 
per cent automobiles; 6 per cent smokers’ articles; 10 
per cent miscellaneous, and 20 per cent mechanical. The 
radio business is peculiar in that it utilizes a very large 
percentage during the months from January to April. 

The industry has been on an insecure basis because 
of raw materials. Phenol has always been a foreign 
product. During the war a tremendous phenol capacity 
was created in the United States, but this rapidly 
dwindled until there is comparatively little produced at 
present. In order to make the industry more secure, 
the Bakelite Corporation is building a large phenol 
plant on the shores of Lake Erie, which will be in 
operation within a year. This will make the Industry 
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n&tion&]ly contained industry, a.s js tlu* case with one 
of the other jfreat plastic.s, celluloid, uliich of the four 
great plastics in the only .self-contained .American in¬ 
dustry; the ofher.s. ruhlier and/ilier. are still dependent 
on foreign re.source.s. 

Pkookkss iN TJiK Sruin ot I'onito.siOiN 

The .second .vgnificaiit paper hud to do ivilli eunvaiou. 
It wan prenented by Profe.s.sor Uln'lnian. of Ala.s.saciiu- 
sett.s In.sfiinte of Technology. Itcciioynig the work done 
in lhal liidd. J’rofe.s.sor U'liilnian jioinled out (hat the 
mo.st impoi'tant faclor.s in corrosion uere. actually, the 
removal of the hydrogen produced In the action of the 
hydrogen on iron. This removal ran take place in two 
waya. The fir.sl method is liy siippl.\iny ox\yen to form 
water- -and thi.s i.s a .straiydit dilfiision iirobletn. In 
other words, the rate of removal of hydrogen depends 
directly on the rate at which oxyyeii ran yet to the 
surface of the metal to reinove I hr hydroponi atoms. 
Second, it can he removed hy I In- evolution of liydro;ren 
Kas, as occurs in acid .solutions, 'riu- ex|ierinieiital work 
of thi.s problem consisted in snsjiendinp' a steel shaft 
with a smooth surface in acids of varyiii).; coiicenlra- 
lion.s. and rotatin,? it at various speeds The acid con¬ 
centration was varied from less Itian 0.05.V to !>N and 
the shaft was speeded up from zero to 4.000 r.p.m. (!or- 
rosion was measured by titrating the iron in the solu¬ 
tion at the end of a Riven time. At rest, it was found 
that the corrosion in strong acids was much Rreater 
than that in weaker acids, but when rotation started 
it was found that the rate of corrosion diminished for 
a lime and. then increased rapidly, all concentrations ap- 
proachinif the same corrosion rate, so that at 4,000 
r.p.m. there is iiraclically no difference in the rale of 
corrosion in weak and slroiiR acids. This shows pretty 
conclusively that there are two elTects: one which de¬ 
pends on the hydroRen-ion concentration and the other 
which depends on the rate of diffusion of oxyRon to 
the steel surface. 

Kxperimeiits were then tried with oxyRcn, nitroReii 
and air as the atmos|)here ovei the liquid, with increas- 
iiiR rate of revolution. It was found that the corro.sion 
under ox.vRcn was about ti* times lhal under air. 
whereas that under air was considerably Rreater than 
that under nitroRon. This seems to show aRain. con¬ 
clusively. that the oxvRen difl’iision is a primary factor 
at high speed. 

TIIK. PLAPSON Mll.I, CoHNhUtEl) AT I,AST 

The third hiRh spot in the session was a di.scussion 
of the colloid mill, by W. .1. Kell>. of the (loodyiuir Tire 
& Rubber f'li. who has lieen in Clermany and has 
watched the mill in operation It was. for mo.st of the 
audience, the first time that any accurate, first-hand 
data were iiresented on the colloid mill, and it was 
therefore exceediiiRly inlerestiiiR Mr. Kellv describe 1 
clearly the desiRii id' the mill, it beiiiR a set of stayRered 
teeth on a rotatiiiR driiin. the teeth rotatiiiR lielween 
bailies on the side of the mill and the clearance beimr 
about 1 mm. The rotation does actually reach 12.0(10 
r.p.m. and for those hiRh speeds is direct connected with 
motor or turbine. It also is run with a belt when the 
speed is as km- as .1.000 r.p.m. 

In nnsweriiiR questions with roRard to the mill. Mr. 
Kelly pointed out that it was a batch mill and that the 
present size handles. rouRhly. 5 kg. of material, 1 kg. 
being the material to be ground and 4 kg. being water. 

It takes about 10 minute.s to grind up this batch to a 


size of materia! which i.s almost colloidal. An appre¬ 
ciable percentage of the particles have a vigorous 
Krownian movement and go down to less than U m 
diameter. The turbine-driven mill is almost vibration- 
less; the hearings are thoroughly protected and tlie 
packing is a compound of graphite and asbestos. Power 
consimijition i.s extremely lui'ge, lieing, roughly, 28 hp 
As yet It ran hardly be called a commercial success—in 
fact, the commercial application is extremely limited. 
At file pre.seiit time it cannot lie applied to large-scale 
woi'k. although there doe.s not seem to he any reason 
why I tie difficulties cannot be overcome. 

Mr. Kelly said, in answer In some criticisms of the 
Newjjort Company for not wanling to .sell the mill in 
ttie American market, that ttie company had received 
its first mill last August and did not want to sell the 
mill until sure that it was reliable and until the limits 
of apiilicahility were exactly known. 

Considerable animated discussion occurred with re¬ 
gard to the mill, and it was altogether an ideal paper 
for a meeting. It developed out of a comprehensive 
survey of the industrial colloid field by Dr. Harry N. 
Holmes, of Olierliri University. Dr. Holmes discus.sed 
I tie colloid mill and then went on to other fields of col¬ 
loid activity—silica gel, lignin, syneresis, smoke .settling, 
lubrication, carbon and lamp nlack, gla.ss and enamel, 
paper and paint. He urged the establishment of fellow¬ 
ships for the study of colloidal problems and beliove.s 
(hat widespread application would follow from fuiula- 
menlal studies. 

Some Matekials ok Con.strik’tion Papers 

At the fir.sl session Profcs.sor Boltwood, of A'ale, de¬ 
scribed the .Sterling Laboratory and .some of the prob¬ 
lems that had to l>e solved during its design. Prof. 

C, R. Hoover, of Wesleyan University, then discus.sed 
an elaborate serie.s of experiments on laboratory table 
top.s and reached the conclusion that, without counting 
the psychology of the situation—which often should be 
Ihe determining factor—Alberene was the most suitable 
material for laboratory table tops. C. M. Strickland, 

Ilf the American Rolling Mills Co., presented a paper 
on the resistivity of iron and its application to chemical 
industry. The importance of small amounts of impuri¬ 
ties which reflect directly in the indu.strial corro.sion 
liill was one of the significant things mentioned, It 
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was .slated that in 1921 jiig-inm production was le.s.s 
than the rust loss to industry, this being probably due 
to the reiativedy large amount of impure iron produced 
during the jiroeeding years of war activity. 

The aymriosium on materials of construction in chem¬ 
ical industries was continued with a paper hy Prof. (t. S. 
Robinson of M.I.T. on the use of wood, ixiinting out 
the necessity of selecting the material with considerable 
care, as wood was not a standard material by any 
mean.s, and further that wood from the same tree varied 
considerably, depending on the grain and the selection 
of the piece. In other words, two piece.s of maple might 
vary more appreciably than mapie and pine. In gen¬ 
eral, however, there seems to he an appreciable tendency 
toward the u.se of cypre.ss and pine in the East and the 
redwood in the West. This paper was discus.sed ably 
by W. A. Peters, of the du Pont company, who reflected 
the experience of his company in regard to the action 
of various kinds of material on wood. W. Evans, of the 
B. F. (ioodrich Co., gave an interesting discussion of 
the growth of the rubber industry, and, finally, of the 
use of all kinds of rubber, wdth the exception of hard 
rubber, in chemical engineering indu.strie.s. 

Harp Ruubkr an Increasing Factor 

-Mr. liutlfield, of the American Hard Rubber Co,, then 
described some of the use.s of hard rubber in industrial 
work, hard rubber being de.scribed as material contain¬ 
ing between 15 and 50 per cent sulphur and varying con¬ 
siderably, depending ufion the lime of the cure as well 
as the mix. There is no limit to what might called 
“hard rubber," however. One interesting recent de¬ 
velopment was the use of hard rubber for coating and 
lining metal objects, modern practice favoring the u.se 
of a soft rubber binder which sticks to the metal sur¬ 
faces better. 

In the beginning of the Friday session Dr. Charles H. 
Herly gave a talk on the trials and tribulations of the 
organic chemical industry during the past year, and he 
sounded a note of optimism for the future. Dr. Turren- 
tine, of the Bureau of Soils, presented a paper on the 
extraction of nitrates from caliche, pointing nut that 
poor chemical engineering was largely responsible for 
the inefficiency of the Chilean industry and that, in 
general, a recovery of 55 per cent was made on the 
caliche. The export tax, of course, represents aliout 41 
per cent of the total cost, labor 19 per cent and fuel 
11 per cent. Efficiencies in plant operation would natur¬ 
ally cut down the total cost per pound and even though 


the ratios might not be changed appreciably, the cost 
would be considerably improved. As a matter of fact, 
the investors are using all the surplus to pay dividends 
and there is therefore no surplus tor developments. Dr. 
C. R. Reese commentiMi on the report, stating that in 
some ((uarters greater efficiency was achieved by chemi¬ 
cal control, although absolute chemical control was im¬ 
possible because of the difficulty of sampling crude 
caliche. 

Division of Organic (iliciuislry 

The first morning was taken up with a symposium on 
catalvsis. As thci’c were twelve papers in all, there was 
scant time for proper presentation and less for discus¬ 
sion. 

The effect of small (|uanlities of iron in aiding the 
reduction of aldehydes in the presence of plalinum black 
wa.s strikingly presented hy Rogiu' Adams. 

•I. S. Reichert and .1. A, Niewland deseribed the cata¬ 
lytic combination of benzene lumiologs with acetylene 
to derivatives of diphenyl ethane, 

H. S. Taylor brought out the fact in his talk on nega¬ 
tive catalysis that one molecule of diphenylamine in 
10,000 mols of heiizaldehyde absolutely inhibits the oxi¬ 
dation of the aldehyde hy oxygiui. 

There were almost as many varieties of theories as 
there were papers, and the indications were that the de¬ 
velopment of theories which will lie capable of general 
acceptance is still far off. This suliject of catalysis 
seems to deserve an individual section so that proper 
discussion would be possible without further encroach¬ 
ing on the time of the Organic or the I’hysical section, 
whose rosters are already overcrowded. 

In th(‘ general program the pajicrs hy the foreign 
visitors excited considerable interest and were given 
with the lecture hall filled to capacity. 

A. F. Holleman of the University of Amsterdam, Hol¬ 
land, iiresented a rather generaJ paper reviewing the 
reactivity of various groups in the heiizene derivatives, 
with particular reference to the etfect of a substituent 
in determining the position taken in the molecule by 
groups entering later. 

Many Interesting Papers 

One paper of interest was that by ,Tames F. Norris 
and E. 0. Cummings on “The Electrolytic Reduction of 
Various Organic Acids." The remarkable feature was 
brought out that fumaric acid in the form of its sodium 
salt could be almost quantitatively reduced to succinic 
acid without the use of a diaphragm, whereas with 
maleic acid a diaphragm was absolutely necessary to 
obtain suitable yields. 

Thomas Midgley, .Jr., together with C. A. Hochwalt 
and (i. ('alingaert, described the preparation of di- 
plumbic hexacthide, a byproduct of their researches on 
anti-knock materials. This compound has not been pre¬ 
viously prepared. 

The chemical compounds present in coal tar were 
di.scussed by ,1. M. Weiss and C. R. Downs, who pre- 
•sented the picture of the compounds really present in 
appreciable amounts in American coke-oven tar, together 
with the proportionate amounts found. Phenanthrene 
was shown to be next to naphthalene the most abundant 
material present and, contrary to popular conception, 
only about thirty compounds are present in sufficient 
amount to be of even potential commercial importance. 

A novel field of research wag that of Elmer E. Brown 
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and Treat B. Johnson, who have collected large quanti¬ 
ties of tubercle bacilli and Hubjccfcd them to chemical 
analysis. The results presented were preliminary and 
the work is to be continued further. 

Another paper, by J. J. Donleavy and T. B. .lohnson, 
propo.sed the crystalline compound.s formed by organic 
acids with p.seudo Ihio-ureas a.s a means of identifica¬ 
tion. Various of these salts were exhibited and showed 
a fine crystalline appearance. 

A rather novel feature for the organic section was 
the u.se of moving pictures to demonstrate various types 
of laboratory apparatus by II. T. Clarke of the Eastman 
Kodak laboratories. 

Apart from the papers already mentioned, there was 
a very large number of other worthy contributions, the 
unfortunate part being that the number of papers on 
the program was so great that adequate lime could not 
be given to either presentation s)r di.scussion. 

Motor Furl Syni]*oHiuin 

The members of the Division of Petroleum Chemi.stry 
joined with the Section of Gas and Fuel Chemi.stry on 
Friday morning fora Motor Fu('l Sympo.sium under the 
chairmanship of Dr. Van H. Manning, director of re¬ 
search of the American Petroleum Institute. The, ))ur- 
pose of this symposium was to bring out the important 
fundamentals of present-day knowledge of motor fuel 
supplies and requirements from a chemical point of 
view. The program consisted of five papers taking up 
five distinct phases of the subject 

Availability, usability and power-producing ability 
were three phases of fuel requirements di.sciissed by 
S. W, Sparrow of the Bureau of Standards, who pre¬ 
sented the first paper. In determining usability the 
explosive range, distillation range, latent heat of evap¬ 
oration, flash point, freezing point, separatioti point, 
viscosity, dctonatioti characteristics, .S])ontaneous ignition 
temperature and corrosiveness were discussed. Great 
emphasis was laid upon the necessit> of having a uni¬ 
form viscosity of the fuel. 

Avaidahle 1’ktroi.fiim SUIPLIK.S 

F. W. Lane and A. D. Bauer were the authors of a 
paper, "Economic Aspects of Motor Fuel Supply From 
Petroleum.” They pointed out the steadily increasing 
percentage of the petroleum produced in the form of 
gasoline because of increasing temperature of cut and 
increasing cracking of lighter fractions into gasoline 
constituents. They believe that increases in production 
will be accomplished to a considerable extent by further 
recovery from abandoned wells, by improved working 
methods in old fields and by greater care in conserving 
the lighter fraction of oils after removal from the well. 
The greatest benefit for our future years will, however, 
come from more efficient utilization in the engine itself. 
It is to this possibility which these authors point with 
the greatest optimism. 

REFiNmv Problems in Motor Fuei. Supply 

Frank A. Howard and N. E. Loomis of the Standard 
Oil Co. of New Jersey presented a discussion of impor¬ 
tant refinery proldems bearing upon adequacy of motor 
fuel supply. Proper plant equipment, including counter- 
current cooling methods, ample condensing equipment, 
comprehensive gas-tight vapor-recovery system and 
other modern plant facilities, were urged as the most 
important plant requirements. It was pointed out that 


loss of a gallon of light gasoline made the manufacture 
of several gallons of commercial gasoline leas because 
the quantity of the commercial product is limited essen¬ 
tially by the amount of light con.stituents available for 
blending into a commercial mixture. 

In view of this necessity for maintaining proper pro¬ 
portion among light, medium and heavy constituents 
the recovery of volatile liquid hydrocarbons from the 
refinery gases was suggested by the authors as second 
only to the importance of proper, processing equipment. 
Of course, such recovery system requires particularly 
great care in having gas-tight vapor lines throughout the 
plant. And to supplement the equipment and the vapor 
recovery the authors pointed out that it is absolutely 
es.sential to protect storage tanks against evaporation 
losses. This phase of the subject was discussed with 
special reference to the use of Sealite, the compound 
recently described before the American Petroleum In¬ 
stitute. This patented compound is a mixture of glucose, 
cornstarch, glue, calcium chloride and other constituents 
in a liquid form that can be beaten up into a froth 
which is spread on the surface of the oil tanks. A layer 
approximately 1 in. thick is recommended by these speak¬ 
ers, as this quantity is found to be effective over a period 
of at least a year. With it the evaporation los.ses are 
only one-fifth that occurring in ordinary tank storage. 

New Motor Fuels 

Henry A. Gardner of the Institute of Industrial Re- 
■search, Washington, reported briefly on work which he 
has been doing for the Bureau of Aiironautic.s of the 
U. S. Navy Department. The use of anhydrous alcohol, 
which is now available commercially, is particularly ad¬ 
vantageous with aviation fuels. It is free from gum¬ 
forming constituents or corrosive agents and seems to 
have “anti-knock” characteristics, especially when used 
in mixtures of oO per cent alcohol with 70 per cent gaso¬ 
line. With such mixture extended tests by the navy are 
under way from which it is hoped that very complete 
information will be available as to performance under 
conditions of flight. Such fuel has one disadvantage in 
that it takes up moisture from the air when exposed to 
damp atmo.spheres, causing separation of the constit¬ 
uents under some circumstances. But with properly 
closed containers this difficulty can, in the opinion of 
the author, be avoided. 

Wilbert J. Huff of the Koppers Co. disciLssed coal tar 
as a .source of fuel for internal combustion engines, 
giving particular attention to the possibility of using 
naphthalene or oils which require different methods of 
burning in an engine than are used with ga.soline. The 
author reviewed the history of the u.se of naphthalene 
in such engines and pointed out some of the limitations 
and .some of the possible advantages which might be 
realized from this as a motor fuel. 

Gas anti Fuel Chemistry 

In order to encourage coke-oven operators connected 
with steel plants to release the tar for refining instead 
of liuniing it, effort has been made by the Koppers Co. 
to develop methods for burning the soft pitches formed 
by partial distillation of coke-oven tars. One of the 
important problems involved is the design of equipment 
for pumping and burning these heavy.tars or soft pitches 
which remain after the light oil constituents have been 
removed. Wilbert J. Huff discussed the fundamental 
data which he has obtained for the design of tar¬ 
handling equipment, particularly the relation of tem- 
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perature to viscosity of tars and soft pitches derived 
from them. 

E. R. Weaver and P. G. Ledig of the Kureau of Stand¬ 
ards described a simple device for determining the 
approximate concentration of water vapor in a ga,s. 
The operation of the device deiteiids upon the change 
of conductivity of a thin film of hygroscopic material 
with changing moisture content of the atmosphere. The 
results reported indicate that a few parts tier million 
of water vapor is sufficent to produce a definite indica¬ 
tion on the device and Jhat up to a partial iiressure of 
20 or 80 mm. the indications are significant and reliable. 

The Burrell gas indicator for combustible gases in air 
was di.scussed by L. H. Milligan, who reported on changes 
in this device and tests he has made with it in the course 
of his work at the Bureau of Mines 

Heat Balances anp Heat of Carbonization of Coal 

A brief report was made by 1). W. Wilson and 1.. 
Evans of the Buffalo Station of the Massachusetts In¬ 
stitute of Technology regarding the fundamental prin¬ 
ciples which .should be observed in striking a heat 
balance on industrial equipment. The authors bring out 
clearly the error frequently made in this sort of engi¬ 
neering calculation through failure to realize the neces¬ 
sary precautions for consistency of computation. Par¬ 
ticular emphasis is laid upon difference in apparent 
efficiency or apparent loss that may result from different 
b.ases of calculation as to temperature of reference, 
(’hanging the reference temperature often changes by 
many per cent the apparent heating loss or the apiiareni 
efficiency of a system. 

The thermal behavior of coal during carbonization has 
tieen studied experimentally in the laboratory at the 
U. S. Bureau of Mines, Pittsburgh station. .1. 1). Davis 
reported on this work. It is shown by this author that 
the heat of reaction depends very much upon the maxi¬ 
mum temperature to which the carbonization of the coal 
IS carried. Over the lower range of carbonization tem¬ 
peratures coals usually show endothermic reactions; 
liut between 400 and 700 deg. C. the net heat of reiwtion 
IS exothermic; whereas at still higher temperatures the 
overall effect is given as endothermic. In every case, 
however, the results show only a small heat of reaction 
for coals, usually less than 20 calories per gram on the 
curves presented. 

Division of Petroleum Cliemislry 

A varied program including several papers of unusual 
importance attracted a record number of petroleum 
chemists to the sessions of this division. In the aosence 
of Dr. T. G. Delbridge, who had been forced to resign 
from the chairmanship because of new responsibilities 
in the Atlantic Refining Co., and of Vice-Chairman R. R. 
Mathews, Dr. W. F. Farragher, of Mellon Institute, 
presided. Eleven papers were read and discussed at 
the first session of the division, which then joined with 
the Section of Gas and Fuel Chemistry for the joint 
symposium on motor fuel. 

Higher Alcohols From Petroleum Oleitnes 

The production by the Standard Oil Co. of New Jersey 
of higher alcohols from petroleum olefines was described 
by W. W. Clough and Carl 0. Johns, of the research 
division, development ^department, of that company. Dr. 
Johns, who presented toe paper, pointed out that al¬ 
though the olefines were absent from crude petroleum, 
they were produced in considerable quantities during 


pressure still cracking. By reaction with concentrated 
sulphuric acid, alkyl eaters are formed which are hydro¬ 
lyzed with water to yield the alcohols. This is the basis 
of the present process which has been placed on a suc- 
ce.ssful commercial basis, largely through the efforts of 
M. D. Mann, Jr., who is in charge of the company’s 
alcohol plant. 

It is significant that in all of these alcohols the 
hydroxyl group is on the second carbon atom of the 
straight chain molecule. No branch chains or OH 
groups in other than secondary positions have l)een ob¬ 
served. Of the various alcohols, iso|)ropyl (2 - pro¬ 
panol.) is perhaps the best known. It is a clear, color¬ 
less liquid, not definitely toxic but capable of producing 
peculiar jihysiological effects entirely different from 
those produced by ethyl alcohol. Its chloride is an ex¬ 
cellent fat solvent. The secondary butyl alcohol (2 - 
butanol) was formerly only a laboratory curiosity, pre¬ 
pared by an expensive organic synthesis. However, it 
is now prepared in lota of thousands of gallons by dis¬ 
tillation from the crude mixtures of higher alcohols. 
It forms at 87.6 deg. C., a constant boiling solution con¬ 
taining 72.7 per cent of alcohol hy weight. The acetate 
is prepared by refluxing with acetic anhydride. The 
secondary amyl (2 - pentanol) forms a constant boiling 
solution at 119.1 deg. 

'The chlorides of all three alcohols are interesting 
organic compounds, and the fact that their use is not as 
dangerous as ether or benzol implies that they may 
become useful solvents for fat extraction. 

The paper by I’rof. Cl. W. Botkin of New Mexico 
A. & M. College was presented in abstract by C. L. 

,bines of Mellon Institute. The preliminary experiments 
described indicate that by iiressure decomposition the 
yield of crude gasoline from shale oils may be increased 
to 45 per cent and that this treatment greatly improves 
refining qualities. The yield and quality of the crude 
motor fuel fraction, however, is not so high as obtained 
from the usual petroleum oils under the same conditions. 
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The conlinuetl interest in viscdsinielry and its im¬ 
portance to the petroleum industry was evidenced in 
three significant papers on this suliject. Dr. W. H. 
ilerschel of the Bureau of Standards dfsciissed tests in 
which the actual temperature ai the eiitlel tube of a 
viscosimeter of the Saybolt tyjie was detiTmincd with 
a thermocouple in order to procure evidence in resrard 
to proper bath temperatures, i’rof. K Binpham and 
(1, R. Hood of Dafayette CoHe^r,. and W. 11. Fulweiler 
of the United Uas Improvement Uo. reiiorted on changes 
in the viscosity of mineral oils on standiiiE. The ques¬ 
tion had been rai.sed whether mineral oils maintain a 
constant fluidity suitable for use in calibratinp viscosim¬ 
eters. A sample of pale mineral oil measured by W. L. 
Hyden in 11121 and showinp a validit,' of (11)242 was re¬ 
determined recently with the same iiisirnment under 
exactly the same conditions and iiii increase in fluidity 
of I.IU) per cent was obtained. 

Dr. Fulweiler reported in’ his paper that a white 
medicinal oil examined by him had at first decreased in 
viscosity and then after a year started increasinp. In 
the case of another oil that wa.s beiiip used in interlaho- 
ratory standardization of the Savbolt instrument an 
increa.se in viscosity of (ID jier cent wa.^^ noted within a 
few months. Another mineral oil showed a fair con¬ 
stancy for over a year, l.ard oil, on th(‘ other hand, 
started decreasinp and then suddenh increased to 17 
per cent -obviously showinp it to he unsatisfactory as a 
standard. 

Contact Cataia'sts kik Cracking 

Contact catalysis in the vapor |)hase crackinp of jie- 
troleum hydrocarbons was the .suli.ieci of two papers 
presented by Thomas .\liilpley. ,li , of the (leneral 
Motors Research Corporation and I’rof James K. With¬ 
row of Ohio State University. In the tirst it was pointed 
out that selenium, the basis of powerful anli-knocls 
materials, is also a contact catal.isl for crackinp oils 
when it is used in the form of ferrous selenido As 
shown by the followinp results a very strikinp increase 
in the nitratalile material and a corresiiondinp decrease 
in the critical tenqierature o( dissolution with aniline 
were obtained. A slipht increase in pasoline yield is 
to be noted; 
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The work reported by Pi-ofessor Withrow was to ex¬ 
tend Midpley's investipations to include other metallic 
oxides in order to see if there was any periodicity in 
the crackinp clTcct. So far none has been noted. Ele¬ 
mentary selenium proved the most effective catalyst. 
None of the other compounds was hipher than metallic 
iron, whereas nickel and the sulphides of the iron proup 
tend to decrease cracking. 

Coloring Mattf-r of Cracked Gasoline 

Dr. B. T. Brooks and H. 0. Parker of the Mathieson 
Alkali Works in a joint discu.ssion of the coloring matter 
of cracked gasoline pointed out that the bright yellow 
color that somelimea comes from high-temperature 
cracking is probably due to conjugated di-oleflne bodies. 
The authors proved that sulphur compounds were not 
the cause of this color by cracking a water-white phar¬ 
maceutical oil and obtaining a bright j^pllow-colored oil. 


This color was effectively removed by fullers earth. 
Midgley later pointed out that silica gel would accom- 
pli.sh the same purpose. 

The last paper to be presented was that of the divi¬ 
sion’s secretary, Dr. W. A. Gruse, and was of significance 
in that it suggested a direct means for the evaluation 
of motor fuels. The distillation test is not as reliable 
an index of the value of a fuel for the internal com¬ 
bustion motor as is the point of initial condensation 
(dew point). Accordingly an apparatus has been de¬ 
veloped for the direct determinrtion of this significant 
physical constant. The dew points determined in this 
apparatus were uniformly higher than those calculated 
by the method based on the 8.5 per cent point in the 
distillation tests. 

Cellulose Division 

The outstanding feature of the sessions of the Cellu- 
lo.se Divi.sion was the joint meeting with the Sugar 
Division at which J. C. Irvine, principal of St. Andrew’s 
University (Scotland), spoke on “The Chemistry of the 
Polysaccharides.’’ Profe.ssor Irvine’.s talk wa.s a mai-vel 
for the way in which it made such a complex suliject as 
the clipniistry of the ixilysaccharides appear so very 
sinqile. Were it not for the glimpses of the extraor¬ 
dinarily painstaking technique reiiuircd, one would 
have obtained the impression that this was one of 
the simplest fields of experimental chemi.stry. Pro¬ 
fessor Irvine expressed the opinion that the constitution 
of cellulose may he expresscsl in terms of molecular 
sIriKturc. but be pointed out that this did not (cll us 
the mode of polymerization nor could it explain how 
the.se molecules are marshaled to give the cellulose fiber 
or the starch grain. In other words, while il would give 
ms lh( constilution of the cellulose molecule, il would 
not in any way settle the chemistry of cellulose, which 
IS ahnosi entirely in the realm of the colloidal state. 

Next 111 interest was the symposium on “Oxycellulose, 
Celhilose Tlydnite and Hydrocclliilose,’’ which was the 
s|)e('ial order of hnsiness fot Thursday afternoon. The 
symposium was opened by Professors L. E. Wise and 
Harold Hihliert .and was participated in by a consider- 
alile number of those present, Il was agreed that the 
term “hydrocellulose” was particularly unfortunate and 
that il would be advantageous if some means could be 
taken for abolishing it. 

Dr. Alfred Tingle, of the E. B. Eddy Go., called atten¬ 
tion to some products derived from sulphite waste liquor 
which have physical propertie.s which render them easy 
to work with. He suggested their pos.sible importance 
as starting materials for a new aeries of derivatives. 

As a result of their further study of the chemistry 
of wood cellulose, Sherrard and Froehlke and also Sher- 
rard and Gauger expressed the opinion that the cellulose 
of the woods which they have examined is not the same 
fundamentally as the cellulose from cotton. 

According to Dr. L. F, Hawley of the Forest Products 
Laboratory it is not possible to obtain the methoxyl in 
wood charcoal in the form of methanol by distillation. 
Various catalysts were tried and also distillation with 
various gases. The same author, with L. C. Fleck, re¬ 
ported that there was in all woods examined a relation 
between the toxic effect of the water extract of the wood, 
when allowed to act on wood-destroying fungus, and 
the durability of the wood. , 

Hill and Hibbert have found that the stability of 
certain cyclic acetals related to the cellulose nucleus 
varies markedly from chains composed entirely of car- 
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bon atoms. Experiment.s are in pnitrrcs.^ involving the 
synthesi.s of members containing from 10 in ig atoms in 
the chain. A number of interesting suggestions were 
offerer! by Professor Hibbert as to the ease with which 
the formation of unsaturated groupings such as aklc- 
hyde.s. e.ster.s and methoxyi groups nia.\ take place in 
plant growths. 

The committee on standard cellulose pre.sented a 
double report. The first part contained methods and 
specifications for preparing a standard sample of pare 
cellulose, while the second covei’ed the analvtical methods 
involved in the examination of cellulose. 

Dye History in America 

The .sympo.sium on the coal-tar dye industry in the 
United States prior to lt)14 began with a paper by Dr. 
Ellwood Hendrick, giving a history ot the Albany 
Aniline & (Ihcmical Works, which was organized in 
1868 by Arthur Bott at the suggestion of A. W. Hof¬ 
mann. He gave his own experiences, and told of the 
various chemists engaged in the effort up to 1884, when 
tile bond holders foreclosed. He concluded with a historx 
of the Hudson Kivei- Aniline & dolor Co., organized in 
1882, and of the American Aniline & Color Co., the 
absorption of the two companies by the Bayer Company 
and record of their products up to IDH and later. 

Ceorge A. Prochiizka told of his beginning in the in¬ 
dustry in 1882, of the incorporation of the Central 11,ve- 
■^tuff Co. in 1H!)8, and of the mamifjicture of various 
(lyes and internnniiaries under the supervision of him¬ 
self .and his brother .lohn up to ll'H. He gave dales 
and tonnages in I’t'gard to the various iiroducts, which 
iicluded the remarkable statement that the company 
with which he was associated made and sold 100,1)00 
lb of cosine in 1897. This was liefore ))ara-red siic- 
‘ ceded it in paint. 

Prof. Irving W. Kay, of the Brooklyn Polytechnic 
Institute, led the discussion on the teaching of dye 
.hemistry along with the organic coiii'se, and suggested 
ibat it be taught hy the ease system, to make students 
ihink for themselves. 

The paper by Dr. Charle.s E. Muiiroi' and Mi.s.s Aida 
M Doyle wan read in abstracted tnrm by Miss Doyle, 
It presented the efforts made by the government at 
Wa.shington at various times to foster the industry. 

Other contributions by Eugene Merz, W. Stainton, 
Herman A. Metz and J. F. Schoelkopf, .7r., were read by 
title, but will be published with the others. That of 
Victor G. Bloede, who was kept from attendance by ill¬ 
ness, was read in part by the secretary, R. Norris 
Shreve. It brought up the question as to who was the 
first to make coal-tar dyes in this country. Dr. Hen¬ 
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drick thought it was the Albany works in 1868 under 
Arthur Bott. In the paper of Dr. Munroc and Miss 
Doyle the date was given as 1806, but the name of the 
maker was not added. And Mr, BUnxie remembered a 
German in Brooklyn y\ho had a little plant on the 
Kdwarde.s Canal, as far back, if we recall the date right, 
as 1864 

Suction of Clicmicul Kiliicution 

In the Section of Chemical Education George S. 
Counts made a plea for the needed research on the 
teaching of chemistry in secondary schools. W. H. 
Chapin reported on research problems which are fitting 
for teachers with limited time and equipment. Earl R. 
Glenn and Louis E. Welton presented a scientific study 
ot the achievement of high school students in chemistry. 
Prof. R. A. Baker of Syracu.se University gave a plan 
for grading large elasse.s in chemistry. 

Prof. E. G. Mahin of 'I’ni-due University proposed 
(piantitative analysis as a study that nqdies to the in¬ 
stinctive (|uestiiig within the minds of .students as to 
wind makes things go. Properly administered, it de¬ 
velops thinking and reasoning powers. Petty cheating, 
such as the manipulation of data and reports, are far 
lory than by rigid diseiiilinary measnre.s. Prof. W. H. 
t'hapin ]>resent(‘d his method ot teaching (juantitative 
analysis, and Prof. H. R. Kraybill di.scussed the subject 
in relation to students of agrieulfure. Prof. Charles W. 
Cuiio spoke of the need for more eliemi.stry for engineers 
so that they may meef their problems in road building, 
electric furnace practice, metallography, etc. He won¬ 
dered whether these sulijects were not basically chem¬ 
ical. If they are, then how shall they he taught? 

I’rof. A. P. Sy of Buffalo University made a idea for 
a jK'dagogical scrap-heap in chemistr.v. Our concepts 
of chemist r.v are changing rapidly, and we should adjust 
(lur teaching methods to conform to modern ideas, espe¬ 
cially to beginners. 

The Chemical Education Section is becoming at once 
active and u.seful. The report pre.sented by the com¬ 
mittee on the correlation of high schoid and college 
chemistry did not meet with unanimous approval, which 
is natural, because the pndilem has not been solved as 
yet. But the discussion has got far beyond the old 
blame-shifting talk. That which is most earnestly 
sought is a better method ot presenting chemistry to 
beginners, whether they are in high schools or colleges. 
It is generally recognized that the comparatively few 
high scho(d pupils who go to college should not affect 
unfavorably the teaching of the large majority who 
do not go to college. It was clearly brought out, espe¬ 
cially by Professor Sy, that we destroy the attractive¬ 
ness of the study if we present features of the science 
to beginners that arc not at all interesting to them 
then, while these same features become of intense in¬ 
terest later when the students come to learn their sig¬ 
nificance. It is not designed to make chemistry easy, 
or to use kindergarten methods. The purpose is rather 
to improve the order of teaching so that the sequence 
of things taught shall make the course in chemistry a 
living vital study, one that leads tioth to deductive and 
constructive habits of thought, and to the appreciation 
by the .student of his greater understanding of the 
processes of nature. 

Brief reviews of important papers presented before 
certain other divisions will appear in a subsequent 
issue. 
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Materials for Equipment Construction 


A Symposium Keviewinj; the Field From the 
Standpoint of Present Practice in the Light 
of the Experience of Producer and Consumer 


I T HAS Boemcd to u.s a gmal priiii-iiili- that the fuiida- 
mental.s upon which induBtrica arc liuilt .should be 
reviewed from time to time so thal the milestones 
may he observed. Perspective ehaiiKcs The thinus that 
once Seemed imixjrtant are not deemed important now. 
So there must be a healthy checkiiip up that we may all 
know at least the direction in which we are movinir. 

In this symposium we have tried to lusscmble and 
focus the chanifes that have come In pas.s in the use 
of materials of construction foi chemical e(|uipment. 
It would have Riven an erroneous perspective to record 


the chaiige.s out of relation to the general background 
and so these reviews will reflect modern practice. 

In general, the topics have been reviewed by an engi¬ 
neer with an impartial predilection for technical facts. 
In some cases we have eiili.sted a maker and a user of 
such a material to bring the contrasting views into the 
picture. It should be of service to the whole industry 
to have assembled here authoritative articles on the 
mo.sl important materials of construction, together with 
the limits in the use of each and its outstanding char¬ 
acteristics. 


Important Considerations in the 
(Amstruetion of Wood Tanks 

Proper Selection of Slock, (Tireful Design and Skilled Workmanship 
E.ssential—Need for Frank Co-operation of Users 

HY t’ONKAP I’ENNlirCI 


)'>i«lin‘t'i. Now Kn^,'l;ttnl Tiviik 

()()!). more roHislaiit tn 

the action of many acids than 
are other materials of eipial or 
greater cost, is used extensively iii 
the construction of tanks for the 
chemical and allied industries. The 
large number of wooil tanks rei|uiied 
annually has resulted in the establish¬ 
ment of factories devoted exclusively 
to their manufacture. Space limita¬ 
tions preclude the presentation here 
of the details of the technictue of 
tank building and of the uses and 
adaptation of wood tanka in the 
chemical indu.stry, but the writer 
will endeavor to cover in a general 
way the jxiints that are considered of 
greatest importance. 

The life of a wood tank in indus¬ 
trial use is governed mainly by three 
factors—the selection of wood, the 
skill and care used in the construc¬ 
tion and the design of the tank. 

The importance of selecting stock 
to be used in making a tank cannot 
, be overemphasized. Not only must 
the natural resistance of the wood it¬ 
self be taken into aix-ount but also 
the question of the available supply 
of the proper uniform grades that 
are "right” in respect to their quality 
and condition of dryness must be 
carefully considered. Only stock that 
is dry and thoroughly seasoned should 


i ttiwer I'o., i'lvciolt, Mush. 



^•|(', I Wllnli T.ANK.S AT I'l.A.VT OF 
CUOWN WIl.I.AMF.TTE r.MMCn CO. 


lie used. In general the greater the 
number of years intervening between 
the stump and the tank the better 
the tank. Such .stock undoubtedly 
costs more, but in comparison is 
worth more than it co.sts. 

The very definite constructional 
limitations of w'ood demand a dose 
study of the design of the tank, and 
the importance of it cannot be dis¬ 
regarded. 

Workmanship is the vital factor 
determining the life of the tank. 
A well-made tank of poor material 
will u.sually outlast a badly made tank 
of good material. While the equip¬ 
ment required in a tank shop is not 
generally extensive, it is of the great¬ 
est importance that the workmen 



be experienced in construction of this 
nature. Certain skill is required of 
tank builders that is peculiar to their 
trade and it has been found from ex- 
IMirience that the most skilled wood 
worker in other lines cannot compete 
with the mechanic whose experience 
has been confined to the pei'uliaritics 
of tank making. 

Need of UsFJt-MAKra Co-opehation 

From the standpoint of both the 
laser and the manufacturer, it is im¬ 
portant to have information as to the 
purpose for which the tank is built. 

There has been lacking between the 
users and the builders of wood tanks 
the frank co-operation absolutely 
essential to the development of the 
best possible equipment. This is a 
problem that cannot be finally worked 
out in the laboratory; .such findings, 
while helpful, are often misleading 
and indicate doubtful prefereiice.s. 
Final decisions must rest on experi¬ 
ence based on the service rendered 
by installations under actual operat¬ 
ing conditions. 

Very substantial savings would re¬ 
sult to the chemical u.sers of wood 
tanks by pooling their experiences 
with the manufacturers and frankly 
studying the problem together. Tank 
manufacturers have by years of ex¬ 
perience acquired considerable knowl¬ 
edge of the varieties of wood and of 
the construction best suited to meet 
the different conditions of service. 

With such co-operation, ill-advised 
installations would be eliminated, 
material savings would be apparent 
at once, and in a few years the aggre¬ 
gate saving would be enormous. 
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Wood Pipe in Plant Construction 

Its Wide Range of Utility in Chemical Engineering Industries Offers 
a Convenient Solution to Many Piping Problems 

Ry Eugenk H. Smith 

Th,' .Mn'ljin.iii I',,.. Hu.', .Mich. 

ALTHOUGH compurativel.v little industr.v in eiiniicctii>n with the 
i\ wood pipe i.s used today in the lowers for the rollertion of h.vdio- 
strietly ehemiral indiititries, it is Ihioric arid from arid phosphate 
gradually findinir a hroadeniiiK field manufacture. The accomiianyint! 
of application in the industries de- illustration .shows such a system of 
pendent upon chemical processes, lowers. The layout is compo.sed of 
particularly those iiivolviiip the thi'ee vertical tiiwers of 48 iii. inside 
handling of aciilic or olhei' highly diameter, the iicid gas main beiiig 
corrosive liquids. Thus in the sul- 30 in. inside diameter and the special 
phite paper mills wood pipe is u.sed 
for convoyiiig the sulphite liquor, 


wood elbows and tees are also con¬ 
structed of 30-in, pipe. The pipe may 
be made in any lengths desired up 
to 16 ft., being constructed of 3-in. 
thiclf tlaiiadian white pine staves, 
double-tongued aiid grooved on the 
lateral edges iiiid molded on the inner 
and outer faces to conform with the 
inside and outside diameter of the 
pipe. 

Each section of pipe is mor¬ 
tised and leiioned so that it may 
easily be set in place. The lowers 
are tightened by the i-in. rod placed 
10 in. apart, excepting at the joints, 
where the spacing is 4 in. to provide 
extra strengthening. 


which becau.se of its suliihurous acid 
content is extremely corrosive to most 
metals. In some mills wood i»ipe is 
used to transfer the dilute solutions 
of sulphite pulp from one part of the 


Wood Tanks for llie Pajier-lVlakiiig Induslrj' 

Details in Design and Construction of Special Equipment Developed 
to Meet the Needs of This Industry 


plant to another. Oil refineries find ];y L. E. 1,ong 

wood pipe a practical means of han- KnKiii'‘,i. Nniiunai Tank & I'ua i',,.. i',iiii.ui,i. o,. 


dling sulphuric acid wash waters. In 
steel plants maintaining galvanizing 
and tin plate departments, corrosive 
acid solutions are encountered, and 
111 many instances it has been found 


Proper selection of the va¬ 
riety and grade of lumber used, 
careful design and skilled work¬ 
manship and expert supervision 


Figure I I page 676) shows sul¬ 
phurous acid tanks at the plant of 
the frown Willamette Paper Co., 
located at Kloriston, Calif. 

The blow-pit tanks, u.sed for the 



are the e.ssentials vitally im¬ 
portant in the making of the 
best possible tanks for use in 
the chemical industry, and the 
users would profit by consider¬ 
ing the tank from these four 
important viewpoints, 

T he manufacture of wood tanks 
for the paper-making industry is 
not a new enterprise. During the 
past 7 .years, however, a .s|>ecial 
effort has been made to develop equip¬ 
ment partieiilarly adapted to this in¬ 
dustry’s greatest need—viz,, a tank 
to bold the arid sulphite liquor used 
in the digestion of wood pulp. It is 
believed that a description of the 
design .and construction of such a 
tank may bring out a number of fea¬ 
tures of interest to chemical engi¬ 
neers in other industries. 


WIKII, I'll'l.; TOWERS Kolt llVOItO- 
i.'i.roiiir aciii 


These tanks are manufactured from 
the be.st quality clear Douglas fir. 
Heads and bottoms are finished li 



Fill C la.EVAITi i\' ,\ ,M ' IIETAII. Oil' 
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discharge of ttie digester.s, are manu¬ 
factured from the same class of 
material, and have the same finished 
thickness of hoUom.s, heads and 
slaves as tanks used for the storage 
of sulphurous acid. The blow-pit 
tanks, however, are supplied with a 
perforated fal.se hottom. (See Fig. 


necessary to use wood pipe in han¬ 
dling them. 

A rather novel application of wood 
piping is found in white lead fac¬ 
tories, where it is used for conveying 
CO,, required in the manufacturing 
process. ^ 

Use in Fertiuzer Plants 

Wood pipe construction is becom¬ 
ing rather general in the fertilizer 


in. thick and staves 6,1 in. thick are 
hooped with t-in. round, soft-steel 
hoops, made in sections. Each sec¬ 
tion is fitted with a button head on 
one end, and 6-in. cold-rolled thread 
and hexagon nut on the other end. 
A specially designed malleable iron 
draw lug is attached to each hoop 
section to connect the various sec¬ 
tions together and to tighten the 
hoops on the tank. 


2.) The holes in this false bottom 
are tapered J in. in diameter on the 
under side, and t in. in diameter on 
the upper aide. The false bottom, 
made of ,3-in. clear Douglas fir lum¬ 
ber and finished 2J in. thick, is placed 
in the tank in the same manner as 
the bottom and head. The tank is 
also hooped with 5-ln. round, soft- 
steel hoops, having the same specifi¬ 
cations as the sulphurous acid tanks. 
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Acid-Resisliiifr Irons 

The Composilion, Properties and I ses of These Important Materials 
Reviewed in thtj I,inht of Modern Practice 


advisable on very important work. 
Iron siliridea that pass these specifi¬ 
cations should be entirely satisfac¬ 
tory for use with nitric, sulphuric, 
acetic and, in fact, practically all 


KV I’lEKCE 1) 

ACID - UMSlSTlNi; IKONS, Dv 
iiiiuenllv referred to as feii'o 
silicon or hiEb-silicon irons, have be 
come an important part of chemical 
plani construction. The composition 
of such irons is usually from ].'! to 
l.h per cent silicon, with carbon, 
manifanese, sulphur and phosphor¬ 
ous preseiil in comparatively small 
amounts and the remainder iron A 
belter descriptive name for these 
irons would be iron silicides, as they 
lirobahly consist of alloys of iron 
silieide and iron. Any elements out 
side of iron and silicon have a 
marhed effect in diminishing the le 
sistani’e to corrosion The term 
"hiyh-silicon iron" is indefinite and 
apt to lie misleadiiiR. Comprehensive 
curves have beiui inihlished proving 
conclusively that irons with silnon 
content of less than 12 pe,r cent have 
little or no advaiitaife over ordinary 
casi iron so far as resistance to eor- 
rosioii IS concerned. 

Kiy I illustrates this point, al- 
thoupdi the curve is drawn to cover 
only the useliil raiiRe of iron sili¬ 
cides. d’he resistance to corrosion 
increases with Ihe silicon content,. 
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lull above l.o per cent the increased 
lesistanie of the alloy docs not 
lustifv the hiRher cost of manufac¬ 
ture. Iron silicides, to nive satis¬ 
factory results, must he manufac¬ 
tured under the most careful nietal- 
luryieal coni nil, as slight variations 
III composition, iioiirinyr lemperature 
or cooliny rate will have a marked 
elfcct on the aeid-resisfiny (pialities 

Where severe corrosive conditions 
are to he eiieoiintered a minimum 
siliciui cnnleiit of 1-t per cent and 
a maximum earhoii content of O.HO 
per cent should be insisted upon. A 
hipher irraphitic carbon content has 
been found (|uite ohjectionahic, as 
It not only iower.s the resistance of 
the metal to corrosion hut is aiit to 
.seyrcyati' and form pockets of pure 
uratihitc. 

A lower silicon content, particu¬ 
larly if accumpanied by an iiicrea.se 
in carlioii, will result in a rate of 
corrosion .several hundred times as 
ynuit as would lie the ease if the 
specifications mentioned were met. 

Perhaps a more satisfactory 
method of determining the suitabil¬ 
ity of one of these alloys would bo 
a depreciation test on a represent¬ 
ative sample, made by keeping the 
sample in a 2,I per rent sulphuric 
acid solution for 24 hours at a tem¬ 
perature of 90 to 100 defr. C. Great 
care should, of course, be used to 
maintain a uniform concentration of 
the solution. The loss in milliRrama 
per square centimeter, under such a 
test, should not be over 0.08, an 
average of three such teats being 


commercial acids at any strength or 
temperature, with the exception of 
hydrochloric and, of course, hydro¬ 
fluoric acids. Fig. 2 shows the effect 
of hydrochloric at different concen¬ 
trations. 

There are certain corrosives in the 
handling of which .silicides should 
never be used, such as bromine, fused 
alkalis, hydrofluosilicic acid when 
concent rated, and the chlorides of 
sulphur. Others, such as caustic 
.solutions, sulphurous acid solutions 
and certain suliihiles, require careful 
coiisideratioii and possibly tests un¬ 
der specific conditions. 

An important feature of these 
silicides is their almost universal 
resi.staiice to chemicals under vari¬ 
ous coiidilion.s permitting standard¬ 
ization of apparatus. This advan¬ 
tage, together with the fact that 
apparatus of complicated form and 
considerable size suilaiile for high 
jiressures and temperature.s can he 
produced, lias provided a con.struc- 
tioii matenal making possible on a 
(ommercial scale the use of iirocesses 
which have licen heretofore im- 
practicalile. 

Several manufacturers, Ixith abroad 
and ill the United States, manufac- 
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ture .standard apparatus such as 
valves, pumps, pipe, exhaust fan.s, 
etc., which are availalile in various 
sizes to meet general conditions. 
Unless the engineer is very familiar 
with the design and characteristics 
of silicides, the manufacturers’ rec¬ 
ommendations a,s to these points 
should be contiidered. as there are 
certain well-defined limitations of 
design which are peculiar to the ma¬ 
terial in question. 
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Large Containers 

Stills and Tanks of Boiler Plate Arc Usually Riveted—Welded Seams 
Have Certain Advantages, and May Now Be Made by 
Skillful Manufacturers With Dependable Joints 
Nearly as Strong as the Original Plate 


By E. E. Thum 

Kdiloi ol' <'h( micdl <( talluri/u nl Eiiyaunnu) 


L arge containers, lo operate at 
j elevated temperature and pres¬ 
sure, are often needed l)y chemical 
I'ligineers. At the present time, steel 
|ilate i,s the only structural material 
available in the necessary sizes, pos¬ 
sessing the required strength and 
obtainable at a price. Naturally, a 
prerequisite to the use of large stills 
IS that the contents will not react 
with commercial plate. The word 
‘‘commercial" might be stressed, be 
cause the chemical engineer wilt find 
it impossible to obtain stills made of 
metal having special analysis or of 
alloy sheets, unl(>ss his order amounts 
to many hundreds of tons or he is 
lu.stified in paying a very fancy 
lirice, Gpen-hearth firebox steel 
will ordinarily be found quite suit¬ 
able. Some manufacturers of large 
tanks have pronounced ideas on the 
effect of small percentages of sul¬ 
phur, phosphorus, copper or silicon, 
hut the purchaser should bear in 


when handling light distillate. Even 
the tightest joint is hard put to re¬ 
main tight when subjected to con¬ 
siderable temperature variations. 
Therefore much time may easily be 
lost with riveted connections through 
shut-downs to calk seams and re¬ 
drive loose rivets. 

If it is desirable to restrict the 
riveted seams to a minimum, why 
not di.spense with them entirely? 
Siith reasoning has led to the manu¬ 
facture of "seamless” or "all-welded” 
containers. The American Society 
of Mechanical Engineers boiler code, 
however, does not permit the u.se of 
welded seams except for minor de- 

W'eld or Rivet? 

Tbe truth of the matter is 
(ha( few engineers are able (o 
give an intelligent answer to 
(he question. Habit, prece¬ 
dent and even less reliable 


conservatively figured at 80 per cent 
of the strength of the original plate. 
Low-carbon grades of boiler plate 
are recommended for such work, and 
the finished job should be tested at 
od per cent overload, hammering the 
weld during test. 

.loini elliciencies as high as those 
ill lap-welded pipe 90 per cent—can 
lie expeeled in "hammer-welded” 
seams. This method merely adapts 
the methods of the blacksmith to 
very large pieces, Control is 
entirely automatic; heating is done 
by gas burners, and the hot scam is 
hammered together and worked down 
fiat a short length at each operation. 
A strong joint is douhlless due in no 
small measure to the hammering 
which the heated metal receives. 

However made, the completed still 
should be placed in a large furnace 
and carefully anuealed--thia to re¬ 
lieve any internal stresses due to the 
bending of plates or local heating. 
Not only does this praetice allow the 
engineer to be assured that the metal 
is not laboring under high initial 
stresses before it is put to any useful 
work, but removes the liability for 
"season cracking” -a pcxiuliar and 
dangerous lirittleness rapidly induced 
tiy nitrate and other chemical so¬ 
lutions. 


mind that the specific effect of these 
usual constituents of steel is far less 
than many unspecified factors which 
go to make up "best practice." 

By their very nature, large con- 
laiiiers niu.st be faliricaled of more 
than one piece. Riveting is the 
conventional method of jointing. 
Riveted joints have given satisfae- 
tory service in all classes of engi¬ 
neering structures for many years; 
their strength is easy to compute 
and has tieen proved by many tests; 
the .shop practice is well standard¬ 
ized. Therefore a conservative engi¬ 
neer will often specify riveted 
joints, knowing that any reputable 
boilermaker can turn out a tighi, 
workmanlike, dependable job. He 
will see to it. however, that the num- 
tier of joints is kept to the minimum 
—each end .should be “dished” of one 
piece; the entire bottom, inclosed in 
the firebrick setting, .should be 
.seamless. To meet .such require¬ 
ments, plate mills have been en¬ 
larged until it is now possible to ob¬ 
tain plates 1.5j ft. wide and 40 ft. 
long—-sheets which tax the railroad 
clearances for shipment. 

However, riveted joints that easily 
resist water will develop leaks 


criteria are the bases of de¬ 
cision. Here the problem is 
discussed and a few axioms 
are laid down. It is a live, 
vital question and one that is 
constantly changing perspec¬ 
tive a.s technological practice 
develops. 

tails, and then only allows the de¬ 
signer to figure a strength 55 to C5 
per cent of that of the original plate. 
This specification tends to prevent 
many engineers from using perfectly 
safe welded joints having the highest 
efficiencies of any known method of 
loining metals. 

It would not be safe practice to 
give an ordinary repair man the joii 
of welding up a pressure still. How¬ 
ever. gas-, electric- and hammer-weld¬ 
ing methods and practices have been 
highly perfected in quite recent 
times. A recent series of U’sts made 
by the Bureau of Standards on fifty 
large containers welded by gas flame 
or electric arc shows that if the 
seams are beveled both ways before 
welding ti.e., the welding is done 
from both sides and the added metal 
fills a “double V"), the welds may be 


Six Kiiiils of ltiv)‘l*‘(l Scums 

E. E. Itohrer <]f the Goatesville 
Boiler Works suggested tills listing 
lo us: 

In general there are six types of 
riveted joints; First, tlie lapped and 
single riveted seam is almost en¬ 
tirely used for .storage lank work. 
The efficiency of this type of seam is 
approximately 511 per cent. Second, 
the lapped and staggered double 
riveted seam, used where medium 
pressure may he required. The 
rivets in this type of seam are 
usually about I in. greater pitch than 
for the .single riveted seam. This 
type of joint has an efficiency of 
about 70 per cent. 'I’hird, the lapped 
and triple riveted seam is compara¬ 
tively seldom used. Fourth, the butt 
strap double riveted seam (the butt 
.strap seams here mentioned inside 
and outside butt straps) has an effi¬ 
ciency of about 82 per cent. Fifth, 
butt strapped triple riveted seam, 
having an etticiency of about 87 per 
cent. Sixth, the butt strapped 
quadruple riveted, having an effi¬ 
ciency of about 93 per cent; these 
latter two are used on larger 
diameters and for higher preisures. 
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Metals for Hijih Temperature 

No One Alloy Can Be Used as Standard—Each Has Us Limitationsi 
and These Must, Be Appreciated in Order to 
Ward Off Failure 

By B a I'AiiurxwAUi 


< 'otiMilt iim I'liii III' 

M AN\' clii'niical prijccMsc.-; n'i|Uiii 
the use of nicliillu- coiitaincr-i oi 
nie<'ti!uiii'al uiiils at hiifh li'niiKTaturc 
In such circumstiinccs llic di').t!'cc of 
(■(mimcn-ial siuccss is iricasurcil h\ 
the di'ci’cc Ilf staliility of these uiut" 
imder nianufaclufiii/ conditions 


I < 'l> \> lari']. < >lii" 

allcniiitcd to niiikc the ti i|i to earth in 
a flying strucinre made up of materi¬ 
als winch pave best service under his 
normal conditions. He would not, of 
course, use iron or steel, because these 
'-liow a tendency to lirillleness at his 
loy temperatures and he woulil no 


A score or more ''heat-re,sisl nip" doubt eiriiilov struts tind braces of 


tilloys have been ottered to meet these 
reijnirements, The term ‘‘hitit-resi-t 
inp iilloy" has come to lie lilindl.c used 
by the jmrcha.ser and so misused In 
the vender without repard to the kind 
of heat to be encountered or tin na 
ture of resist.'ince required ;\s a 
conse(|uence. the penertd etl'ect is .so 
unsatisfactoiy that the user oi de 
sipner of hiph-teniperatuie equip¬ 
ment has come to underrate the pos i 
bilities of heat-re.sistinp alloys The 
term "lieat-resistinp," like pood oi 
bad or hipli or low, is merely relative 
Any material is heat resist inp only to 
some jiarticular set of requirenieiit-. 

Therefore, it is no more feasitile to 
make one heat resistinp :dlo\ loi ah 
hipii-temperature uses Ilian it is lo 
make one sinple, all-purpose piade of 
steel for watch sprinps, cullinp tool.-, 
bridpe const rin I ion and pas piin 

The Itll'I'KilEM’F ItKTWEI'N 'd'l 
ANP 1,1111(1 

It seems diHiciill lo visualr/e loiidi 
tions as tlie> would olilaiii if cm nor¬ 
mal temiieraliires were around l.lKlli 
dep. ('. instead of 2~i dep ( i as it 


I opper, ahimimim or zinc, with per- 
hiqis castinps of mercury for certain 
parts i,f )im mechanism, and if he had 
made no prealer allow,-inces for 
thermal expansion or the weakoniiip 
of hns materials with increasinp tem¬ 
per.dui'es than do many of our mun¬ 
dane desipners the wreck of Ills arri¬ 
val would be no prcalcr lhaii those 
which hapiicii here. 


(imely caution from a 
very wi.sie melailurpisl! When 
users of metals al hiph tem¬ 
peratures are able to forget 
conditions at ‘ 2 i> deg. C. and 
the ordinary tests and think 
in terms of 1,000 deg., then 
(here will be less failure. Per¬ 
haps then we shall not use an 
alloy in an oxidizing atmos¬ 
phere which is of use only 
under carbon monoxide. Here 
al least is ii prophet whom we 
should heed. 


Corroded surfaces, warped, sapped 
iiid cracked slniclural mcmlicrs, and 
happens lo he for perhaps only this otluu-ly pes of failure at liiph temper- 


one body in tlie uillversei. hut llir-' 
mental ad.iustmcnt is ncccssai'v if Hie 
de.sipn and materials of cquipnieiil 
for use at tile iipiier lempcraluu ale 
to be satisfactory. ,\s a, matter of 
fact, most failures in biph-tenqu ra- 


atiire lia\e been blamed on the alloy 
Itself whi II the true cause is that the 
m.ilcrial ami desipii was not fitti'd to 
Hie iiarticniar requirements, or the 
impossilile attempted. 

Any metal or alloy is heat rcsi.stinp 


ture equipment are not due lo a lack wiHi reference only to .some clearly 


of quality in Hie materials themselves 
so much a.s to an improper appheal ion 


defined set of requirements. Thus, 
tunpsten i.s a very superior heat- 


due to this inability on the part of resistinp material in an atmosphere 
either the manufacturer or desipiier of nitropen, argon, or in a vacuum, 
to think from any plane other than tint tantulum. while nearly as refrac- 
Ihat e.stablished by the normal tern- tory. cannot he u.sed in nitrogen, and 
jierature and prossuve of early neither of the.se i.s as heat resisting 
courses in phv.sics. as ordinary cast iron in ofwn air. 

Many structures and device.s de- I’latiniim i.s very heat resisting in 
signed for operation at 1,000 deg. ('. open air, but in an atmosphere of (JO 
are based on data and engineering gas or metallic vapors or in contact 
conditions for ordinary temperatures, with certain salts it is unstable at 
When put in operation they suffer the quite low temperatures. Lead is more 
same fate a.s would the ether-plane of heat resisting than nickel or iron 
an aviator who from some cold planet when in contact with sulphuric acid, 


and iron is a better material than 
platinum for lead pots. 

These perfectly obvious examples, 
which could be multiplied many times, 
are given merely to illustrate the fact 
that in so far as resistance to corro¬ 
sion is concerned any given metal or 
alloy is “lie.st" with reference to some 
one .set of conditions only. Resistance 
to corrosion i scaling and oxidation), 
however, ill not the only criterion to 
be used in selecting equipment for 
high-ternperature operation. If this 
property alone were required, it would 
lie a relatively simple matter to meet 
verv rigid reiiuirements. The real 
difiieully lies in combining chemical 
resi.stivity with tile necessary .phys¬ 
ical or mechanical .stability. As a 
matter of fact most failures observed 
ill tieat-i'esisting alloy units are due 
to cracking or warping and not to 
surface deterioration. 

MErnANK'Ai, Properties at High 
Tempejiatures 

It must be remembered here that 
the mechanical properties of iron, 
nickel or heat-resisting alloy.s at 1,000 
deg. ('. are not ttuise revealed by ordi¬ 
nary phv.sical tests and that these 
materials at high temperatures arc 
very much like copper, lead or zinc at 
nrdinari temperatures. A tiearth 
plate of steel or heat-resisting alloy 
will, for (‘xamplc, flow or bend slowly 
at a temiierature of 2,000 deg, K. just 
a.s a lead shingle will "creeii” down 
the side of a roof in the hot (high- 
(emperatiire really, for lead) sun¬ 
shine. A tensile or bending test car¬ 
ried out at a temperature of 1,000 
deg. ('. on a typical heat-re.sist ing 
alloy will show an appai'eiit strength 
of 2f),fl00 lb. per sipiare inch under a 
(|uick pull, when a.s a matter of fact 
its elTeclive strength under continu¬ 
ous dead load is only about .fi.OOO. A 
struclurai unit may therefore vary 
five to one in cross-section, depending 
upon whether designed for intermit¬ 
tent service or to resist permanent 
stresses. 

Iligh-tcmperature .stiffness, hard¬ 
ness or strength may lie obtained by 
proper alloying, liut usually at a .sac¬ 
rifice of some other properly, just as 
in the parallel low-temperature ex¬ 
ample of hard lead for type metal. 
Again, it would be relatively easy to 
provide for the combination of a cer¬ 
tain kind of ehemical resistivity with 
some specific sot of pby.sical or me¬ 
chanical properties for some definite 
narrow temperature range; but often 
one must provide for rapid fluctua¬ 
tions of 1,000 deg. temperature, with 
the accompanying tremendous forces 
of thermal expansion. One high- 
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temperature prwess, for instance, l)e fabricated into the required forms, 
may require resi,stance to a certain The.se pxample.s are given to show 
type of corrosion and in addition, one that it is often necessary to accept 
other property to a maximum degree certain seemingly ohjectionalile foa- 
such as high tensile strength, or lures in an alloy which contains to a 
stiffness, or resistance to cracking or maximum degree the one particular 
abrasion while hot, or a high degree type of high-temperature stability 
of machinability or ductility while required and that alloy.s for n.se at 
cold to facilitate fabrication. Another high temperatures must not he judged 
proce.ss may require the combination by “standards” developed for ordi- 
of three or more .special’properties, nary I’onditiotis. 
and it is not difficult to think of only Practically all of the "he.at-resist- 
Iwo which can hardly he combined in iiig" alloys at present on the mar- 
the same alloy. It is easy, tor ex- ket. are composed of chromium to- 
.'imple, to combine resistance to seal- gelhcr with one or more of the iron 
ing in open air or ordinary gases of group metal.s, with minor additions 
combustion with a high degree of of other elements ttf imparl certain 
ductility, strength and machinability desired characteristics, Ma.'iinium 
while cold, but it happen.s that if these operating temperatures • limited by 
surrounding gases contain a small the character of these conslitnent.s— 
percentage of sulphur, maximum re- are thus neces.sarily low, but it is not 
sistance to cori'osion has been found at all unlikely that super-refractory 
only in alloys which are quite brittle alloys will be available in the near 
and non-ductile cold and not particu- friture. It is unfortunate that one 
larly resistant to warping and crack- cannot go to a handbook for e.xact 
ing at high temperatures. An alloy and detailed information concerning 
which ha.s been found to be very re- the behavior of such metals at high 
sistant to molten lead is quite fragile temperatures. 

(■old, but machineable —a property So without attempting to advise on 
not required for this purpose—while si>ecific ca.ses, 1 would urge a lu-oper 
another alloy well suited to withstand consideration of those factors which 
abrasion in continuous furnaces of a make for success or failure in high- 
certain type is too hard and so cannot temperature equipment. 

Corrosion-Uesisliiifj; Irons and Sletds 

Interesting Diseu^sion of the Corrosion Ue.si.slance of Pure Iron. 

Chromium Steels and .Silicon Cast Irons 

1!y .Iamks a. AUPI'UKLK. 

.■In.! I'hain-S, Am.i l.'.n, Uolli.iB .Mill I'" .\1 i.I.II. I"« ii, nln" 

A t TIIK outset, one must admit ing the lirsi day. A consideration of 
. that only a service tc.st will de- great importance in this connection is 
lermine whether a metal will resist whether the salt solution in contact 
chemical reagents. This has been or formed by corrosion will hydroly/e 
found true so often that at limes the easily with the comomitanl forma- 
chemical engineer hesitates to guar- lion of acid concentration at those 
antce the performance of any par- particular regions. Aluminum sul- 
ticiilar metal if he suspects that the phate is an instance. Impurities in 
operating conditions are slightly dif- the liipiids lo be handled sometimes 
ferent from those with which he has give startling troubles; the amount 
been formerly dealing. of oxygen held in the solutions is idso 

Consequently it is unnecessary to a very important factor. A recenl 
warn the experienced man not to rely lest on coal mine waters of the I’itts- 
too much ui>on laboratory tests. As burgh district containing a wide 
ordinarily conducted, they give no variety of sultihates gave very piiz- 
inore than a rough general indication /.ling and inconsistent results for 
of the service lo be expected. .So these very reasons, 
little is known about the mechanism Kroadly speaking, in order to ob- 
and true nature of corrosion, and so tain a terrous metal which ap- 
much depends upon the kind of re¬ 


proaches non-corrodibility it is nec¬ 
essary to render the iron, by suitable 
alloying, insoluble in the reagent in 
question, nr to make the iron as 
pure iHid homogeneous us possible in 
order to avoid electriitytic or gal¬ 
vanic effects ainoiig the different 
inicro-constitiienis. 

Chnimiuin is the element usually 
added lo steel, and silicon is the ele¬ 
ment usually added to cast iron (in 
coiisidcrahlc percentages in both 
classes (to make the alloy insoluble 
ill reagents. Thus wc have many 
kinds of “stainless" steels and high- 
silicon irons on the market. Great 
purity ill the iron ha." also been found 
to be very efficacious in resisting cor¬ 
rosion under many diverse service 
coiulit ions, which incUidc ground wa- 
lei'.s and very dilute solutions gener¬ 
ally. This i.s the idea uisin which 
“commercially pure ingot iron" i.s pro¬ 
duced. Possibly the same reason 
underlies the remarkidile preserva¬ 
tion of many wrougbl-iroii objects— 
the iron crystals in this material are 
quite pure, the so-called “impurities” 
ill this material being concentrated 
in the slag inclusions. 

It should lie remembered that 
chromium steels and more complex 
steels will often give disappointing 
results when subjected lo the action 
of acids. Tabic I illustraies this 
point by corrosion Ic.sts which were 
made at room temperature. 

I'Toni th, sc results it will be noted 
that there is a remarkable, difference 
between the various grades of stain¬ 
less steel, especially in the acid .solu¬ 
tions. In the f) ix'i- cent hydrochloric 
acid solution, oiic grade of stainless 
steel showed forty times a.s much cor¬ 
rosion as commercially pure iron. A 
great difference is also noted in the 
results obtained using .b per cent 
acetic acid .solution. One type of 
stainless steel lost practically nothing, 
while other types of stainless steel 
lo.st more than the commercially pure 
iron. 

(lorninercially pure iron has been 
successfully eiiiployed lo resist the 
action of 20 per cent aluminum sul¬ 
phate sohilion and also to resist the 
aiTioii of boiling ammonia (sp.gr. 
0 . 00 ). 

Great strides have been made dur¬ 
ing recent years in the vitreous 
enameling industries, by which proc- 


action product—whether loose or ad¬ 
herent, pervious or tight, inhihitive, 
accelerator or cataly 2 *ir—that it is 
hard to predict what will happen 
during the fiftieth day, for instance, 
baaed upon the results observed dur- 
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e.sH a glass-like coating having won¬ 
derful acid and alkaline resisling 
properties is fused onto the metal. 
Light gage sheet metai can tie eni- 
ployi'd in the chemical industr\* tthcn 
an enameled coaling is u.sed. Tiie 
enameled coating is very light and 
approximately three times as thick a.- 
the average metallic coating on sheet,-. 
It has been found that utmo.sl homo 
geneity in the base is tu'ces.siny if the 
coating either of mettil or of enamel 
— is to be absolutely continuous In 
eluded impurities in the base met 
almost invariably mark the loi ■Jll 11 ill 
of defects in the coatings. 

It is obvious that a linseed m! 
paint should not be used on slim 
tural or other material where alKab- 
predominate, as alkalis would ha\ ■ 


a tendency to saponify the linseed 
oii in the paint and thus destroy its 
usefulness as a protective coating. 

A very efficient protective coating 
which has been used successfully by 
sulphuric acid plants is coal tar of 
the con.sistency of molasses, thinned 
with the use of benzol if necessary 
and containing about 10 per cent by 
weight of dry portiand cement. A 
coal-tar paint of this character can 
be made up cheaper than any other 
tyjie of paint, and has been found 
1 very satisfactory. The cement will 
I'omliiiie with the acids and water 
sometimes present in coal-gas tar 
and water-gas tar. The paint should 
be applied with the use ot a sprayer, 
and the paint should lie kept agi¬ 
tated while being sprayed 


Use of Copper and Its Alloys in 
(Chemical Uiifjiiieerinji 

Easy Kiibriralion and Resistance to (lorrosion Make Them Some of 
the Most Useful of t'onslruction Materials I'sed by 
the Chemical Engineer 

By Wit, LIAM (i. SCIINEIPER 

i't‘|i|iii iiiiit I’.i-i'- -Ml i.ii i(in Ni u 'ii'il', <'it\ 

C ’^Ori’ER has been in use .so long Ijeeii eonpireheiided iii the laboratory. 

> that It IS usually taken loi- Accelerated corrosion tests have 

granted tliat everyliody knows all lepeatedly demonstrated other met,als 
about eofiper. I’erbaps that lialul id as l■||ually non-eorro.sive as bronze, 
thought explain.s why, in many in Yell lie engineer has made t he bronze 
stanees. the broad, general utilil,\ of imnip iiraetieally standard for the 
copper has lieen somewliat lost sight hanilbng of acid mine waters, not 
of iK'hind an impressive senes of .mlv tieeause lironze stands up well 
laliorator.v tests, featuring “siiei es but al.so liecaiise the bronze pump is 
sors to nipper." The final test of a readily repaired on the joli. To lie 

metal’s .service value is actual use, sure, .some of the newer alloys con- 

and it is a matter of record tliat in slantly coming to the fore are more 
many instances c.xpeiisive apparatus resistant to certain forms of cor- 
tiuilt of, or using, materials whose rosion. In many eases, however, 
reputations wore made Ibrougli these are .so difficult to machine, weld, 
s|K'eial or lalioratory U'sls faiied lie- forge or otherwise work that if a 
cause, in artual operation, condilioiis break orenrs the entire plant or unit 
were present wbieh could not havi is I brown out of operation. 


Since the major responsibility of 
the chemical engineer is quantity 
production at a profit, and his tools 
are pumps, coils, tanks, digester, 
conden.sers, evaporators, kettles and 
similar apparatus, hi.s most valuable 
metal is that which possesses to the 
greatest extent a combination of the 
essential (|ualities of easy falirica- 
tion, heat eonductivity, non-eorrodi- 
liility and strength. 

Easy falirication and its non-cor- 
rosivenes.s are the rea.sons why 
copper lias tjeen selected for so many 
t,\ pes of apparatus used in the chemi¬ 
cal and allied indu.stries. But the 
very ease with which copper is made 
into even intricate shapes has some¬ 
times earned for it unju.st condemna¬ 
tion and criticism. 

The naturally close, homogeneous 
struclure of copper ha,s occasionally 
l-.een weakened liy careless manufac¬ 
ture, with the result that instead of 
developing the inherent valuable 
properties of copper, they have been 
destroyed at the exfiense of its serv¬ 
iceability. 

Copiier varnish kettle bottoms, con¬ 
densing equipment, candy kettles, 
milk evaiiorators, soup kettles, keltle.s 
in which sweet fillings for crackers 
are prejiared. and other chemical 
equipment, carefully faliricated, are 
.still in active service after 30, 40 
and 50 .l ears of eontinuou.s u.se. 

A very desiralilc feature of copper, 
aside from its ability to withstand 
the abrasive and corrosive action.s of 
the variolas materials used in the 
plant, is it.s factor of safety. Sub¬ 
jected to high pressures, if it fails 
copper doe.s not “let go" at once but 
rather gives warning and time to gel 
out of harm’s way. Other metals 
of lirittleness and rigidity which have 
their elastic limit too near or equal 
to the ultimate strength fail all loo 
suddenly. 

As extensive as the use of copper 



UKVOl.VlNi: UAN'S, FAnnU'ATED OF COPPER, USED FOR .SUGAR COATING CANDIES 
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already is, there are other u.se.s, a.side 
from apparatus, where it would seem 
loRical and economical to use it. Cop¬ 
per, brass, hronze and other copper 
alloys have made Kood in condenser 
i‘(iuipment for the handling of exces¬ 
sively corrosive fumes and liquids. 
Sheet copper ducts in ventilating .sys- 
tem.s, particularly in chemical plants, 
indicate an advantageous use for 
copper. The commonly used materials 
are, to be sure, cheaper, but the 
success with copper in outdoor serv¬ 
ice of a similar character is a strong 
argument in its favor. 

In conclusion there is one con- 


T HE use of copper and its alloys 
in the chemical industry is de¬ 
pendent on the property of resistance 
to corro.sion combined with good 
.structural characteristics. Copixu' 
may be readily worked into requisite 
forms, although the methods of the 
coppersmith differ from those of the 
iron worker. Supplies of the metal 
are relatively abundant and cheap and 
when resistance to corrosion is nece.s- 
sary, the use of copper is u.sually 
most economical. 

But copper does not universally 
resist corrosion. Substances contain¬ 
ing ammonia and its derivatives in 
the presence of watet; attack it quite 
vigorously, likewise nitric Reid and 
some of its derivatives. Some sul¬ 
phur compounds will cause the for- 


sideration that cannot be overem¬ 
phasized. Once the chemical engi¬ 
neer has selected copfXir or one of its 
alloys because of its resistance to cor¬ 
rosion or abrasion in connection with 
his particular prolilem, he would do 
well to consult with the (‘xperienced 
fabricator regarding the actual con- 
.struction of his equipment. 

(lopper, bras.H, bronze or other cop¬ 
per alloys arc not “cure-all” metals, 
hut when they are properly used and 
in.stalled they offer advantages in the 
chemical industT'y that cannot t>e sur¬ 
passed by commercially practical 
metals 


Illation of copper sulphide, and if the 
surface be subject to fluid flow suffi¬ 
cient to eiode the layer of the sul¬ 
phide, progressive corrosion occurs. 
The usual practice of tinning the 
copper surface i.“ no deterrent to this 
action. 

Oxy-acids, such as lactic, tartaric 
and malic, have a variable action, ap¬ 
parently dependent on the concentra¬ 
tion of water, temperature and 
pre.sence of air. Maleic and fumaric 
acids attack copper and its alloys. 
A curious phenomenon is the solu¬ 
tion of copper and tin in the anhy¬ 
drous formic e.sters, stable crystalline 
compounds being formed. Further 
instances of specific corrosive action 
might be mentioned, but suffice it to 
say that each substance and process 


requires testing under working con¬ 
ditions. 

Use i.n Alcohol iNDUsTRitLs 

Despite the instances of corrosion 
which have been given, the general 
usefulness of copiier in the chemical 
arts is great and its use is increas¬ 
ing. In the alcohol industry, copper 
.stills are standard ei|uipment. Prop¬ 
erly built, a life of at least 10 years 
may be expected. The small quanti¬ 
ties of impurities in alcohol rapidly 
corrode steel and wrought iron. Cast 
iron is fairly resistant, but is more 
costly and cumbersome and, in addi¬ 
tion, u.sually of smaller capacity than 
similar copper eiiuipmcnt. 

In working the products of wood 
distillation, copper equipment finds 
exten.sive use. Methanol, acetone, 
methyl acetate, dimethyl acetal, alde¬ 
hyde and other .substances have leas 
action on copiier than they have on 
iron. 

For the manufacture of esters, 
copper columns are most commonly 
used, and where kettles arc used, they 
are usually of copper. Some of the 
rarer esters require enameled kettles. 
For the manufacture of ethyl acetate, 
cojiper is exclusively used. The acetic 
acid, exceiit in the presence of air, 
ha.s little action, and the dilute sul¬ 
phuric acid practicidly none. 

The use of copper in heating sur¬ 
faces is exten.sive. Burnished copper 
kettles are a common sight in the 
food industries. Copper tubing in 
evaporators is common. 

To sum up, copper is used to re¬ 
place steel and wrought iron wher¬ 
ever it satisfactorily withstands the 
corrosive action of the materials to 
be processed. Further consideration 
of this general basis of choice of 
material leads us outside the field of 
chemical equipment. 


When Copper Should Be Used in 
Chemical Equipment 

A Resume of Some of Its Desirable Properties as Well as Definite 
Limitations as a Structural Material 

By ,1ohn a. Steffens 

(’•HiMiillinit (’iD'nilral KiiKiiu .T, l?rookiyn, N V. 
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Jacketed Casl-Iron Kettles 

Certain Fundamentals Which Are Desirable Features 
When (last-iron Kettles Are to Ik Used 

Hv i: I r.'i 


|.n|,|, Ml,- 

T IIK cxli'iisivc use Ilf jacl.cicil 
kettles III ehemical iriiluslnes is 
ao well kmnvn that it hardly iireds 
comment. The lackets are used fur 
ateam, for hot oil, for lieatiiiy 
batches and eooliny' them i|uii'kly 
with cold water, for a thou.sand and 
one kinds of chi'mical reactions in 
liquid phase. Therefore a brief con 
sidenitinn of a few of the de.sirahle 
features of jacketed kettle coji.slrur- 
tion will he distinctly worth while 
Quite naturally the iirohlenis which 
are con.sidered in thi.s |ia|iei' are in 
jteneral iirohlenis that we have eie 
countered in the manufacture of the 
Dopp kettle, and it is perhap.-' pardon 
able therefore to mention the sue 
cessful solution of some of them 
For example, there are many dis 
tinct advnntaRes in castinif the kettle, 
the jacket and the reinforcing con¬ 
nection tadween the outer and innei 
shell all in one piece. There are no 
rivets, holts, seams or joints that 
work loose with the repeated con¬ 
traction and expansion inevitahly 
experienced in this type of apparatus 
No leaks are possible such as ociur 
frequently in two-piece kettle con 
struct ion, 

Airain, the com|iosition of the iron 
which (foes into the kettles niiisl ( iiriie 
in for very serious consideration In 
the first place, the tensile strenrth 
should he hi(fh, for in the larpcr 
type sizes of kettle the deinaiuls are 
rather severe on the metal itself, 
and second, the corrosion factor- 
musi he considered. A- a matter 
of practice it has been f itinil desir¬ 
able in our woi'ks to use a special 
iron hi(rh in silicon and low in 
mani'anese and phosiihorus, wliidi 
has a tensile strenirth of from d.'i.uno 
to 40,000 111 per sipin. The siluon 
content must he lialani ed, of course, 
to avoid on the one hand hrit I leness. 
and on the other hand rapid cor¬ 
rosion. 

IvAI’IP 11 EAT TIIANSKKK DESIKIKI.K 

It is worth while recordiny an in¬ 
teresting lest that was made on one 
of the Dopp kettles and that illus¬ 
trates a principle worth remeniher- 
intr. The inside of the kettle was 
coated with a thick Krea.se and steam 
was turned into the jacket. In a 
short time the grease melted in 


iiaiKS.s 

, I I .M.iiiijI.m I 111 IIIF < 'll 

around o|ijiosite of each of the slay 
holts, showiiiK conclusively that 
these holts actuall)' conduct the heat 
into the kettle at a more raiiid rate 
than the surroundiiiK iron. Thus 
it conies about that the stay-bolted 
lonsiruction and sinple castiiiK which 
is standard jiractice in our fabrica- 
lion has facilitated the heat transfer. 

It is quite essential that kettles 
of this kind he tested to a high hy¬ 
drostatic pressure before .shipment, 
and it is safe practice to use twice 
the workiriK jiressure of the steam. 
This aiqilies not only to the jackets 
hut to the kettle it.self if it is to he 
used for (iressure or vacuum work. 
The use of high temiieratiires in 


jacketed kettles i.s, of course, pos¬ 
sible now with heated oil, and tem¬ 
peratures of 575 deg. F. can be 
reached and maintained inside the 
kettle. With thi.s kind of a process 
it is essential to have a leak-proof 
jacket. In such cases a welded steel 
j.acket has no counterpart in ca.st- 
iron w'ork except a one-piece ca.st 
construction. There the oil simply 
can’t get out.' There are other (loints 
which unfortunately have to be re¬ 
garded as trade secrets and are, 
therefore, of less interest to the tech¬ 
nical man in a .symposium than to 
his other self when he acts as pur¬ 
chasing agent. For example, by spe¬ 
cially controlling the casting process 
and kee|iing the metal away from the 
molding sand a smooth surface can 
he obtained on the iron and no ma¬ 
chining or grinding is neces.sary. 
This process leaves a protective .skin 
on the surface of the iron which acts 
as a protective coating. 


Aterile 

Its Interest to Manufacturers and Users of Chemicals lAes in a 
Combination of Resistance to Corrosion and to 
High-Pressure, High-Temperature Work 


liY Foster Mii.likfn, ,1k 

i'l. v|(|,.,,i of Mrriti <’<) , lit' 




iE.SUI.TS are usually achieved by 
'fforl, hut on rare occasions by 
accident. When Alerite was first 
loiiceived, the idea in view was to 
lirodiice an alloy of certain definite 
characlerisl ics, and toward this end 
entire success was met, lly a strange 
coiiicidence it was found that in ad¬ 
dition the resultant alloy had |iro|i- 
eilies more valuable than an\' origi- 
iialK' eoiitemidated, which automat i- 
e.dly brought it into a held where 
loeviously far from satisfactory re¬ 
sults had been ohiaiiied by the use of 
other metals. 

Since its introduction in the early 
luirt of IDHl, Aterite has been ii.sed 
with reniarkahle success for two |iri- 
niary services in connection with 
chemicals and for high-terniieralure, 
high-pressure work. 

(’IlE.MlrAL 

To he of value in handling chemi¬ 
cals, a metal must possess certain 
liriniary attributes. First, of course, 
it must he resistant to corrosive ac¬ 
tion, and second, of almost equal 
importance, it must be resistant to 
erosive action. In addition it must 
be readily machinable, so that with¬ 


out the necessity of special equip¬ 
ment the average mechanic can 
make the necessaiy reiiairs. The 
metal must have a certain amount of 
strength and ductility in order to 
withstand the hard usage it is often¬ 
times called upon to hear at the 
hands of unskilled workmen. It must 
have all these (diaracteristics as well 
as more minor ones and still he 
within a price which is not (iro- 
hihitive. 

While Alerite will not resist the 
corrosive action of all chemicals, still 
it is (iroof against those most com¬ 
monly used, and in addition possesses 
all other attributes mentioned above, 

A concrete example comes to mind. 
Probably one of the most severe 
cases i.s on an acid agitator used in 
oil-reliniiig work, wdie.re during the 
course of oiieratioiis the sulphuric 
acid is changed from strong to very 
dilute. Ill such a service a certain 
refinery had got a maximum serv¬ 
ice of only 42 days, whereas an 
Alerite valve has now functioned 
without interruption for over G 
years. This is only one of many 
ca,se.s and likewise applies to many 
other acids, such as acetic, h.vdro- 
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fluosilicic and chemicals such as alu¬ 
minum sulphates, etc., to say nothing 
of kindred lines like vulcanizing. 

Temperature 

For high-temperature, high-pres¬ 
sure work a most careful .study must 
be made of a metal’s characteristic,s, 
a.s failure is apt to be of a most dis- 
astrou.s nature, both to property and 
life. To be of value tlfc metal must 
have many well-defined attribute.s. 

Too many engineers are prone to 
consider tensile strength as a de¬ 
ciding factor, when instead the yiekt 
Iioint should be of main considera¬ 
tion. A metal for temperature work 
must not only have a high yield point 
but at the same time a giHid reduc- 
tion in area and elongation. It must 
of necessity be dense, but at the 
same time exceedingly ductile, so as 
to give ade(|uate warning before let¬ 
ting go. It should have a low co- 
elTu'ient of expansion and conti-nc- 
tion, or if u.sed with other metals, 
one which compares favorably. In 


addition the meial must have a high 
melting point and above all retain 
it.s properties at high temperatures. 

Aterite imssesses each of these 
requirements to a marked degree, 
making it an admirable metal for 
high - temperature, high - pressure 
work. For valve work in such a serv¬ 
ice it is particularly suited, being 
the only known metal of which an 
entire valve, can be constructed, thus 
completely eliminating any difTerence 
in expansion or contraction of parts. 
Heretofore forged steel has been 
widely used, but after reaching 
temperatures of from gOtl to 901) deg. 
F„ it rapiitly deterioriates. Aterite 
has been used in various forms, such 
as valves and fittings on superheated 
steam lines, even as high as 1,250 
deg. p’., 250 111. pressure, without any 
deterioration. 

And so, through a coincidence, the 
alloy Aterite has been found and 
proved successful for the handling 
of chemicals and also for high-tem¬ 
perature, high-pressure work. 


Notes on Brasses and Bronzes 

They Resist Mild Corrosion—More Severe Conditions Met by Alloying 
With Manganese or Nickel—Tin Forms Very Sensitive 
Compounds With Nitrates 

Hy Harold F. Whittaker 


T he simple brasses and bronzes 
are not very widely used as cor¬ 
rosion-resisting metals in the chem¬ 
ical industry e.xcept under those 
conditions where relatively mild cor¬ 
rosive conditions exist. Each of these 
alloys resisl.s normal atmospheric 
corrosion fairly well. Various lironzes 
have been used to a large extent in 
eoiitaet with sea water, where Ihev 
are used in ship propellers and 
sheathing. In siiite of the fact that 
.serious corrosion dillicullies were eii- 
eounlered by the United States and 
British navies during the war, lirass 
is still eonsidered to be far superior 
to steel for condenser tubes. (Cor¬ 
rosion of brass condenser tubes has 
been divided into five classes. Vari¬ 
ous methods have been used to nver- 
cnnie the various kinds of attaek, liut 
the best method so far found has 
been a frequent, thorough eleaiiing 
of the lubes to remove all deposits or 
.scale. 

There are some places where bras.s 
and bronze give satisfactory service 
in the chemical indujtrj'. Either will 
withstand boiling 10 per cent .sodium 
chloride aati.sfactorily, and bronze 
resists corrosion fairly well when in 
contact with warm sulphurous acid 


.‘dlulions. There is one place in the 
chemical industry where lironze is 
apparently superior to all other com¬ 
mercial metals as a struetural ma¬ 
terial— manganese bronze resists 85 
per cent formic acid exceedingly well: 
in fact, it lasts almost twice as long 
as pure copper under similar condi- 
lioiis. This alloy is also known sutis- 
fai-torily to resist warm dilute 
siilphurie aeid solutions ranging in 
concentration between 1 and 2 per 
cent iiiul under such conditions will 
outlast bi.iss atiout two and a half 
I i mes. 

There are several jilaces in the 
chemical industry where brass or 
bronze must not be used. One of 
these is in connection with the han¬ 
dling or storage of ammonium 
nitrate. Although these alloys are 
not known to form explosive cor¬ 
rosion iirodurts, these prodiict.s have 
a harmful effect upon the ignition 
point of certain explosives in which 
ammonium nitrate is used. Tin is 
thought to form .simsitive compounds 
with ammonium nitrate, therefore 
tinned containers or bronze parts 
should not be exposed in any of the 
operations in connection with am¬ 
monium rit’^ate. 


A rather unusual but intere.sting 
type of corrosion takes place between 
copper, brass or bronze and organic 
amino com]iounds such as aniline, 
toluidine, etc. The ropper of these 
metals I’cadily replaces one of the 
hydrogen atoms of the amino group, 
the corrosive compound forming a 
thick crust on the metal surface. 
Thi.s crust is neither adherent nor 
protective. The aliove reaction is 
usually eonsidered to be a high-tem- 
perature reaction, although instances 
are known where .3 per rent solutions 
of .'uiiUne in hydrocarbons have 
readily attacked copper at ordinary 
temperatures. 

It might be well to call attention 
to type's of the complex bronzes which 
have been designed particularly to 
overcome corrosive conditions. Ex¬ 
amples of these complex bronze,s are 
Aterite, which is a nickel brass; 
Meeo metal, a copper nickel zinc 
alloy, and Anipco, one of the alumi¬ 
num lironzes containing principally 
copper, aluminum and iron. There 
arc several similar alloys ou the mar¬ 
ket, hut in most instances their com¬ 
positions are concealed by alloy num- 
liers or trade names. Some of the 
aliove alloys have varialile composi¬ 
tion, hence a suitalile composition 
may lie selected for specific corrosive 
conditions. Most of the aliove alloys 
are usually suli.p'cted to some work¬ 
ing or rolling process previous to 
their fiilirication, since their resis¬ 
tance to eomision is increased and 
they jiossess greater structural 
strength. The manufacturers recom¬ 
mend these alloys for u.se W'ith super¬ 
heated sleam, hyilrolluorie aeid and 
the organic acids as well a.s some 
concentrations of sulptiuric arid and 
sulphurous acids. They are not 
usually recommemleil for use with 
eliromie, hydrochloric, iiil.i'ir, picric 
or mixed aciils nor for ammonium 
hydroxide. I’ure copper is irsually 
eonsiilereri to lie suiiei'ior to any 
alloy for handling hot dilute acetic 
aeid, Mneh liotter life is olitained 
from the.se alloys when arrangements 
are made to keep oxygen or oxidizing 
materials away from them when they 
are exposed to corrosive conditions. 
It may lie of interest to note that one 
of the aliove alloys was designed for 
the pnrpo.se of (diminating the neces¬ 
sity of casting under pre.ssure. As 
far as the writer has heard the alloy 
gives exeellent results in the foundry 
without the use of a riser. 

In any case, where brasses or 
bronzes are being considered, it is 
advisable to carry out corrosion tests 
as nearly as possible under operating 
conditions. 




CHKMICAl, AND MKTALLUBGICAL KNGINEERING 


Vol. 28 , No. 16 


(586 


Aluminum for (^lu'iiiical (^ouHlruotiou 

I'ropertieM Thai Favor its Fse lor Kguipmtnt Fabriralion 
and a J,ist of I'ses in ('heiniral Induslrics 

f 

lii 


^■^HKMICAI, KNIilNKKRS arc al 
V_y vvay.s seeking for nuitcnals Ic 
improve their plant eipiiijment Kaeli 
industry' has its own proldeins u, 
this resiieet, so a recital of some iil 
the exjierieiue gained in the use (,l 
alunniuini in chemical e(pii|)nieiil 
ina\' prove ol usi* to those engaged in 
this profession. 

Since the utility of the inalerial 
IS hased, tirsl, upon its chemical he 
havior and, second, upon its ini'chan 
ical properties, it has heeii loiiiul 
by e.'ipeneiice that pure aliiiiiiniini is 
more generally a|iplicable to chemical 
appuraliis than its alloys (with an 
excejition noteil belowi. It is ahvavs 
desired that the chemical or prodiiit 
will react as little as jiossible with 
the container, and whenever the eon 
taiiier is acted upon, the jiroducts ol 
the reaction should be colorless 

1‘urc aliiniimim tanks, vats, t.ih 
ing and cods fulfill this rec|Uirenient 
Since the metal is generally used in 
the sidl or annealed condition, the 
tensile sirength may be consideied 
12,.')l)0 111 . )ier sipiare inch foi pill 
poses ol design, 'I’his figure niin 
al.so Ih' used as the tubing strength 

It has been found more satisfai 
lory to niaki |iipe fittings of an alhp 
containing a small amount of man 
ganese, as this alloy gives a casting 
which may he siibiected to a higli in 
leriial pressure without “sweating “ 

The shajies in which apiiaratim 
can be built are almost limitless 



1 - sTii.i, II I'-T iTKiH luysnixion 

|■(l|: I.NIII \ UKglN'lNd Cl) 


Aluminum is used for vinegar 
containers and also for piping. 
There are also several large installa¬ 
tions where it is used as storage 
tanka for acetic arid. 

In the forest product field it is 
used for turpentine .stills, wood dis¬ 
tillation stills and in this same gen¬ 
eral field for varnish kettles. 

Formaldehyde shipping containers 
of aluminum have proved very sat¬ 
isfactory. 

Gasoline find tanks of aluminum 
are widch used, Jiart icularly in air¬ 
craft. .Similarly, aluminum parts in 
gasoline pumps for service stations 
have been approved by the Under¬ 
writers’ Laboratories. 

Alumiiiuni wax cooling pans have 
an almost limitless life in the prep¬ 
aration of iiaraffine wax and do not 
in the least di.scolor the wax to the 
detriment of candles. 

Gondensers and deodorizers are 
made of the pure metal in the veg¬ 
etable oil industry, as for example 
in connection with cwomit oil. 

Gelatine and glue mamifacturers 
use aluminum for cooling pans. 

Tartaric and citric acid manufac¬ 
turers use aluminum crystallizing 
[lans. 

Rubber curing pans are made from 
aluminum. 

The list might be extended and 
new uses are found each year. A 
tyiiical apiiaratus that has been de¬ 
veloped is illustrated in Fig. 1 and 
shows the adaptability of aluminum 
to chemical manufacturing. 


Nickel and Monel Metal 


This IS due to the fact that alumi 
mini can be formed by drawing, spin 
ning, beating, bending or by any 
other commercial method. The jiarts 
thus formed can be welded together 
autogeiionsly so that a seamless 
(without rivets) vessel may be con¬ 
structed of any size or shape to suit 
the particular needs of the chemical 
mamifactnrer. 

A description of some of the uses 
to which aliimimim has been put in 
the chemical industry may prove of 
interest and use to those engaged in 
the manufacture of chemicals. 

With a few exceptions, as might 
be expected, the greatest success has 
been attained in the organic field. 
One exception is the use of alumi¬ 
num tubing in sulphur wells in place 
of iron tubing. Another u.se in inor¬ 
ganic chemical manufacturing is for 
crystallizing pans for ammonium 
sulphate. 


A Uriel Note on the Properties Which Give These Metals a Unique 
Value in Corrosion-Resisting Work 

By R. .1. McKay 

Ini' I iial ii'iiii! Nifkrl ( 'n 


C ''KRTAIN ipialificatioii.s are desir- 
-/ablc ill a metal for corrosion- 
resisting machinery aside from ac¬ 
tual resistance to corrosion. It should 
possess high strength, particularly in 
such utility tests as resi.stance to 
fatigue and to impact. It .should be 
easy to machine, forge, cast, weld, 
•solder, etc. An alloy should be of 
such a standard character that the 
eomposition does not change and the 
supply be constant and dependable. 
Knowledge regarding all its proper¬ 
ties should be available and acquaint¬ 
ance w'ith such common character- 
i.stics as methods of working, resist¬ 
ance (o corrosion, etc., should be 
widespread. 

The increasingly extensive use of 


pure nicki‘1 and Monel metal seems to 
indicate that they possess a healthy 
percentage of these properties. For 
example the tensile .strength for hot- 
rolled Monel metal is 90,000 lb., for 
nickel 75,000, and the yield points 
,50,000 and 25,000 rcspeclively. These 
properties and the hardness and duc¬ 
tility can be controlled within limits 
by proper working. The metals can 
be machined, forged hot or cold, 
cast, cold-drawn, brazed, soldered and 
welded. Spinning requires consider¬ 
able power and frequent annealing: 
high temper caanot be produced. 

The Izod impact resistance of 
Monel metal is 114, as compared with 
mild steel 77 and forged copper 46. 
It resists acid corrosion by virtue of 
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its relatively low position in the elec¬ 
tromotive series and oxidation by the 
pacifying effect of its 67 per cent of 
nickel. Combinations of as strong 
oxidizing agent as an acid solution 
will corrode it. Its corrosion resis¬ 
tance does not depend on protective 


AS IS well known, enamel - lined 
i \ eonipnient represents a type of 
constrviction which is practically in¬ 
dispensable for many proces.ses in the 
chemical and allied industries, where 
non-corrosive and acid-resi.sl ing prop¬ 
erties are essential. For use in these 
industries the Pfandler (io. has devel¬ 
oped two different kinds of enamel. 
One, a brown enamel, i.s highly acid- 
resistant and is applii'd wherever con¬ 
centrated acids or other very corrosive 
materials are to he handled. The 
handling of caustics of any nature is 
not advocated, although this has been 
done sueceasfully on occasion. The 
other enamel, blue-black, applied on 
most eciuipment designed to handle 
weak acid.s, neutral .solutions, etc., 
meets that general requirement which 
dictates that the container used in the 
process shall in no way impart any of 
its surface material to the product 
handled. 


coatings, and therefore it is rela¬ 
tively resistant to effects of high 
velocity and abrasion in conjunction 
with corrosion. Further work is be¬ 
ing carried out on these metals in 
order further to ju.stify the present 
confidence. 


culating hot nil in the jacket it is 
liossible to maintain temperatures of 
400 to 500 deg. F. without even 
slightly endangering the enamel lin¬ 
ing. For the handling of products 
with a high degree of viscosity, high 
lioiling point, etc., this feature is ex¬ 
tremely valuable. It may be noted 
that the Columbia Craphopbone Co. 
employs this method for melting 
beeswax in making records. 

There are also many products which 
are practically non-corrosive but 
which must be carefully protected 
against the slightest possibility for 
contamination. Food products, drugs, 
fine chemicals and other materials of 
similar nature full in Ibis class. The 
problem of finding suitable eontainers 
tor processing, handling and storing 
such delicate products is solved in a 
most satisfactory manner by the use 


of enameled equipment. As a typical 
example, the manufacture of cold 
cream as conducted by the Palmolive 
Co. may be cited. The various ingre- 
diefits are agitated in a Pfaudler mix¬ 
ing tank located on the fourth floor of 
the plant. When the consistency is 
fairly uniform, (be batch is dropped 
to a conical enamel-lined tank sus¬ 
pended from the ceiling of the third 
floor directly below the mixing tank. 
Here the product is agitated again to 
complete the emulsification and is 
then drawn off at the liottoin into jars 
for distribution 

(’ERTAtN I’Nffs Have Rhen 
Staniiarpizkp 

t'o-ordiiiated efforts toward stand¬ 
ardization have resulted in the devel¬ 
opment of certain units of general 
applicability in the chemical indus¬ 
tries.' These include: A standard 
jacketed still with reducing ell, which 
is used for the distillation of essential 
oils and acids, the reduction of fats, 
etc.; a standard jacketed clo.scd mix¬ 
ing tank with enameled steel agitator; 
an open evaporating or crystallizing 
Iiaii which may be single shell or jack¬ 
eted as required; a standard utility 
pot which may be used for a variety 
of chemical operations. In addition 
siH'cial equipment covering a wide 
range of designs and applications is 
manufactured. 

%s.'. Kill* I•sfin r ‘'SlHiKlai’dizHtitm 

i.f Ibiiiiin- li t) \p|iiUtiiuH for ('liHiuk'ftl Pur- 
pt.N, H'• Cl,< III i( M,i . \<tl I’T, p I.HIH. Nov. 
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Enamel-Lined Apparatus 

Vitreous Enamels Constitute a Type of Surface for Chemical 
Equipment Which Is Useful W'ith Both Corrosive Mate¬ 
rials and Those Which Must Not Be Contaminated 

By Edward G. Miner 

I'M Si.I.-Ill .'iii.i .Miiiiiiti'i, 'i'Ih' rf.ujilli-i r.i, in.i ii. sin. .n v 


Pressure Risistani'e ok E.namei.kp 
M'eldkp Tanks 

Recent tests have indicated that 
enameled .steel tanks, aside from their 
non-corrosive and acid-resisting qual¬ 
ities, have the ability to withstand 
very high pressures. Thus a Pfaudler 
tank ill a recent pressure-resisting 
teat conducted by the Pressure Ves.sel 
Committee at Washington withstood 
the hammer blow on its jacket up to 
1,600 lb. This demon.strates the 
strength of the welded eonstruetion 
used in this equipment. For details 
of manufacture, the reader is referred 
to previous articles.' 

Another advantage offered by this 
equipment is that processe-s requiring 
very high temperatures may be con¬ 
ducted with minimum amount of dan¬ 
ger to the equipment itself. By cir- 

’See Chester H. JoiAs, "Enameled Steel 
Manufacture," Chem. d Jfet^ vol. Z6, p. 888, 
Sept. 9, 1B21 ; Cheater H. Jones, "Enamel- 
Lined Apparatus," Gheih. A Met., vol. 26. 
p, 927. Nov. 16. 1921, 


Lead Pigments: Protective Materials for 
the Chemical Engineering Industries 

Chemical Engineers Should Become Better Acquainted With 
Advantages and Limitations of I’aint and Pigments 

By J. H. Galbeck 

IlliT,.... ..1 n.-.-ari'h, KiikI.-I’M,. V I'.i , .Iniilln, Mo 

T he chemical engineer, unless dust rial plant falls into approxi- 
engaged in the actual maiiufue- mately six distinct classes, which will 
ture of some of the many products he di.sciissed in turn, 
ill which lead is used, has little to do 1. Ceiii - ra ! Exterior Work —The 
with lead pigments, except in the materials used consist usually of cor- 
case of paints and cements, and it is roded white lead, sublimed white lead 
along these lines that this paper will and sublimed blue lead purchased 
deal. Included among the lead pig- either in the paste form or in ready 
ments are the following compounds: mixed paints. When purchased in 
basic carbonate white lead or cor- the paste form, these pigments need 
roded white lead, basic sulphate white to he mixed with proper amounts of 
lead or sublimed white lead, sublimed linseed oil, drier and turpentine, 
blue lead, red lead and litharge. When purchased as ready mixed 
Lead chromate and other colors con- paints they are ready to use. Ready 
taining lead will not be discussed. mixed paint contains, in addition to 
The painting done around an in- the lead pigments, various percent- 
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ftties of zino oxide and inerts such us 
china clay and whitint;. The advan¬ 
tages of lead pigments for these pur¬ 
poses are generally known and there 
are very few instances where thev 
are not entirely satisfactory. 

2. hilcriur niii ami liirnrai 
rat/—The neces.sity of well-ptunled 
and well-decorated interior in ctienii- 
cal and other industrial hiiilding.s has 
of late been giv en much al lent ion 
both from the slandpoiiit of saleiv 
and sanitation and from the staiiib 
point of etliciency and econoniv In 
some instances white lead is em¬ 
ployed using special Hailing vehn li¬ 
fer thinning instead of linseed oil 
Vet the most widely favored, pig 
ments for this purpose are lilhopoiii 
and '/.inc ovide, which are geiierallv 
emploved in mill whiles and othei 
interior paints. 

2. I’riniinn Niir Work Holh steel 
and wooden structures should be 
primed as iiuickly as possilile and 
should be jirimed with lead in oil or a 
good mixed iiainl if the siibseciuent 
coats are to give satisfaction. There 
is no economy in cheap primers. Sub¬ 
limed blue lead is exceptionally good 
for both wood and steel and may be 
used for the finishing coal if a dark 
color is desired. Ited lead has been 
used for years as a primer for iron 
and steel work and is preferred by 
many engineers. 

< 1 . 1‘rolriiiri Coatiuiji; for Iron 
uikI .S’/c(7 As mentioned above, sub¬ 
limed blue lead or red lead should be 
employed for |iriniiiig iron and steel 
work subjected In all except the most 
extreme conditions. These pigments 
sometimes fail in the neighborhood 
of acid plants whole very high con 
central ion of corrosive fumes are 
given olf. In such cases the engi¬ 
neer should use biliiminous, grii|ihilc, 
cement or oilier especially (iri'iiared 
paints. If the conditions are espe¬ 
cially bad. the liiiishing coats should 
be of sublimed liliie lead or leil 
lead, but usually the finishing coats 
are of lighter hues t'oidraclors tind 
it a good plan to make each i>>at a 
slightly dilleient shade, eiialibng an 
insiiector lo distinguish the different 


in the.se plant.s. Bituminous, graph- engineer.s to make these apecial-pur- 
ite and cement paints arc usually po.se paints all-purpose paints rather 
emiilojed. than go to the additional trouble and 

0. Sp'rial Color Work —There is expon.se of hu.ving a paint beat suited 
in addilioii to the above a large for the joli at hand. This i.s often a 
amount of sjiecial color work to be costly mistake. There is no all-pur- 
doiie alioiit a modern industrial es- pose paint. Yet many superinten- 
lalihshment. The advantages of dents insi.sf in using a .stack or roof 
painting fire plugs, switch boxes and paint for every purpose about the 
pip-s suptilying water, gas or oil, dif- (ilanl, such as priming iron and steel 
fcrriil colors warrants the special work oi' repainting it. and then 
.dleiilion necessary to give each one wonder why it is necessary to repaint 
a characlerislic color. Lead is used so freiiuently. 

here 111 the red and yellow' pigments. It atipears, therefore, that the 
lull Ihese colors are usually obtained chemical engineer should become 
a.- really |irepared paints and this better aciiiiaintcd with advantages 
iniaiidv is the most satisfactory way and liinilations of each pigment and 
to oblain them should teach his men how to use them 

Tlierc IS a Icndciicv among some jiroperly. 


Hiiildiii^ Receplacles of Vulcanized Fiber 

.\ IMalerial of Widening Industrial Application Not Onl.v for 
(lontaincrs but for Gears, Washers, and 
Other Mechanical Shapes 

By C. C. Bell 

\'i'I-I’lc'-.nliiit. .Nititiic'in \’vil'tuu/.t’d I'llirri’n \\ iltnini;t()ii, I »i I 

A LTlIOl'till vulcanized fiber is lurers and many other indu.stries. 

.not exaetly a new material to With the inereasing popularity of 
the chemical engineer, it may never- the automobile, a new market opened 
Iheless be worth while at the begin- which has since been eonlinually 
lung to describe brielly what it i.s expanding. 

and how it is made. It is a eellulo.se Except for the use of fiber gears, 
lirodud, manufactured from pure washers, bushings and other niechan- 
lottiiii rag paper treated with zinc ical shapes, the chemical engineer is 
i hloride. Following a washing proc- perhaps most interested in the adapt- 
cs.- the product goes to the dry ability of vulcanized fiber for the 
hiiiise. The chemical action i,s ex- manufacture of receptacles and con- 
tl■(‘^nely eonstrictive, causing the lainers. In many industries in which 
sheets lo buckle, and considerable chemical technology forms a vital 
jii'essure is necessary therefore to part, fiber cans, boxes and (rucks are 
llatlen them for jiractical use. This used successfully in the place of 
IS done in power hydraulic presses, metal or wood, even though the 
which also funetioii to press the ma- initial cost is materially higher, 
tei'ial info (he shaiie in which it is The use in the rubber industry i.s 
finally sold an example of specialized application. 

Al the time the jiroduct was first Here vutcanizeif fifier has lieen iiitro- 
ileveloped, ils only aiipaieni market dneed in the form of compound pans 
wees 111 the electrical trade, where the and barrels, although factory cars 
lii'incipal insulating material used are also made of it oecasioiially. The 
was vulcanized hard rubber. As a hard usage to which compound pans 
comiietilive material the new oellu- are subjected makes imiierative the 
lose iiroduct gradually became use ot a material presenting an enor- 
kiiowii under the trade name of vul- mous vi*sislance lo wear. The 


coals easily. 

o. Spirnil l’:i I po-:i\< In addition 
to this there aie ceilaiu siiecial pur 
|iose paints, a laire c|uantitv of which 
are used around industrial plants foe 
painting smoki'staeks, vats, tanks, 
roofs and ei|iiipnienl where acids cir 
chemicals arc used. I’ainting of con¬ 
crete work such as tloors, stacks and 
tanks call for special paints. The lead 
pigment.s are not used extensively 


latiized hal'd rubber, although no 
vulcanizing process enters into its 
nianiifacliire. 

Its Kiki.I) of I'.sekiilne.ss 

The use of vulcanized fiber for 
eleetrieal insulation was enormously 
developed. The high tensile strength 
of the malerial and its resistance to 
wear favorably impressed machine 
builder.s, boot and shoe manufac- 


light weight of vulcanized fiber is in 
its favor, but one of the most im- 
piirlant of its advantages is Ihe fact 
that vulcanized fiber will not 
splinter, conseipiently there can be 
no chip.s or small material to fall into 
the content.s of the pan. It is fair 
to assume that ‘his same property 
will result in a more general use of 
these receptacles in other of the 
chemical and allied industries. 
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Chemical Stoneware and Its Applications 

Being Hand-Molded, Special Shapes Are as Available as Stock 
Designs for Use Wherever Corrosive Action Is Encountered 

By Maurice A. Knight 

Malirn<- A. Kliifilil, Husl Akron. Ohio 

W HILE chemical stoneware is a size, design ami application of the 
ceramic material made fnini piece. This drying is a very critical 
clay, its composition i.s very dif- operation and one that must la- 
fere.nt from that of ordinary' .stone- thorouKhly understood if the ware is 
ware, pottery, tile or brick, since it to come throutth the fire in first- 
will withstand the action of acids, class shape. When thoroughly dry 
alkalis and corrosive chemicals. In the ware is fired in iieriodic down- 
addition it must have mechanical draft kilns, the tiring and cooling 
and thermal properties that will operation reijuiring 11 weeks. The ali¬ 
enable it to withstand considerable paratus is then drawn from the kiln, 


count he is not limited to standard 
designs for his process, but can have 
the apparatus made up to suit 
the re(iuircment.s of each reaction. 
Furthermore, making apparatus to 
the customer’s blueprints or de¬ 
signs is nut, as many suppose, a 
costly procedure, but is in fact com¬ 
paratively no more expensive than 
were they stock designs, for even 
stock designs in chemical stoneware 
are not made by machinery but by 
hand, as has already been indicated. 

As chemical stoneware is made in 
the form of various designs of pipe 
and fittings in a wide range of di¬ 
ameters, in kettle designs, tanks, 


shock and reasonable changes in inspected, checked for mcasnrcments, jars,'tourills, receivers, storage jars. 


temperature. For the acid-resisting 
(juality the ware as manufactured in 
the writer’s plant does not rely on 
any glaze, enamel or veneer, but the 
entire body has this property, A 
salt glaze is aptdied for looks and 
finish, but plays no part in the acid- 
proof qualities, • 

When chemical stoneware was 
first, brought on the market the sizes 
and designs were very limited, hut as 
experience taught the manufacturers 
more and more about the compound¬ 
ing and nature of the clays used, 
the drying and firing, more varied 
and larger si'zes and designs were 
evolved, until today nearly anything 
mechanically possible can be made in 
chemical stoneware. 

Although the properties involved 
in the manufacture of chemical 


tested, packed and shipped. On the 
average, making a inecc of chemical 
stoneware reipiires from 4 to 3 
weeks from the start to the packing 
room, depending on size, thickness, 
design, etc,, and this time cannot be 
shortened without danger of losing 
the piece. 

Hand Work Facilitates I’Kontic- 
TiON OK Special Designs 

Experience has shown that the 
only practical way to make good re¬ 
liable chemical stonesvare involves 
hand work by skilled workmen, who 
must be able to read and interpret 
the most intricate blueprints. This 
phase of the industry should be of 
greatest interest to the manufacturer 
of chemical products, as on this ac- 


tower sections, distributors, tower 
packing, ejectors, blow cases, monkey 
(lumps, faucets, manifolds, carboy 
stopiiers, acid steam jets, brick, tile 
linings for tanks and towers, per¬ 
forated filter tile and filters, gener¬ 
ators, subliming pans, decanting jars, 
evaiiorating dishes, laboratory sinks, 
coils of many si'zes and designs, “R" 
(litre, return bend.s, vatior pipe damp¬ 
ers, (lipping baskets, pitcher and 
jugs, funnels, etc., there is hardly an 
industry that emtdoys acids, alkalis 
or corrosive chemicals in its proc¬ 
esses that has not some use for 
chemical stoneware, so it can be 
briefly stated that chemical stone¬ 
ware is used and ran be used in every 
indusiry where there is corrosive ac¬ 
tion of any kind. 


stniu’ware have been covered in de¬ 


tail in a (irevious article,' a brief re¬ 
view may not be out of (dace here. 
The raw clays which come from 
various (larts of the Lnited States 
and from foreign countries are fir.st 
prepared through the use of special 
machinery so that they are of the 
right consistency and fineness for 
use. They are then washed, screened 
and tilterfiressed, after which they 
go to the blending room, where they 
are mixed in the proper proportions 
to form the different bodies. Seven 
different bodies are used for chemi¬ 
cal stoneware, each designed for a 
particular service with due regard to 
the tytie of corrosion which will be 
encountered by the finished appa¬ 
ratus. After thorough aging, the 
prepared clay is ready to be molded 
by hand into the desired shapes. 
Then the ware must be carefully and 
evenly dried in a mechanical drier 
in a hot room or Jpy natural drying 
in an open room, depending on the 

'Chester H Jones, “Chemlenl Stooewaire 
Manufacture," Ch(‘m. i vol. 25, p, 289, 

AuK. 17, 1921, 


(ilass ill Clieinical Indusiry 

,\ Material Which Is Havins an Increasingly Wide Use in Chemical 
Industry—Its Interesting Development 


By ,1. F. Greene 

'I’Im’ Kiinblf Cti 


G lass as a material for indus¬ 
trial construction has been 
known and used for some time. 
Kecently, however, it has seen new 
application in the use of low-expan¬ 
sion glass for the fabrication of 
pieces much larger and heavier than 
any previously attempted. The prop¬ 
erties of glass which make it a 
desirable element in industrial 
chemical engineering practice are: 
(1) its transparency, (2) its pos¬ 
sible perfection of finish, making a 
"glas-sy finish” a byword for supreme 
smoothness, (3) resistance to chem¬ 
ical attack, (4) the facility with 
which it can be blown, drawn, 
pressed or cast. All these properties 
are not inherent to the highest de¬ 
gree in all glasses, and usually a 


glass which rates high in one de¬ 
sirable ((uality will be less suitable 
in another resiiect. 

The disadvantages of glass are 
likewise more apparent in some 
ly(W‘s than in others. They are: 
(1) brittleness and (2) low tensile 
strength in the piece, due to the 
enormous influence of scratches and 
cracks. Two other properties that 
come in question are resistance to 
heat shock and ease of annealing. 
Glas.ses vary widely in the possession 
of these ((ualificatinns. 

Having in mind the necessary 
properties of the. material which is 
to compose any industrial piece, the 
chemical engineer will arrive at a 
reasonable decision by considering 
how well any commercial glass meets 



,:HK.MI( AL ami mktalujrckal f.ncineering 


090 

his specification and how its total 
cost (first cost and maintHiiancci 
wiill comiiarc w'ith that of any other 
material from which the piece tni^dil 
be fabricated. It wiill somelirne.s bi' 
found that a very expensive malerial 
will tie cheaiiesl in the end, due to 
low niaintenani'e eost.s and fewer in 
terruptions to jiroduetion. In olliei 
ea.ses Ihe eheapeid possilile material 
will be the only one really eeo 
Moniieal. 

In aiiplieation where tran.sparene> 

IS the delenninintf factor, irla.s.s i.s 
almost wilhoni a rival. Such a)iiih 
cations are siyhl feed ylasse-s, hu'h 
pres.suri‘ iraye pdasses, ulass plali'.s 
for peep hoh‘s, etc. Siirht ' fe(‘d 
l^iasses, itape ijlasses, etc., an* usualh 
conneeti'd to a metal littmir. In 
select ini; a plass for this service, ae 
curacy of sizinjl should be eonsid 
ered. since a itood fit is essential 
The plass shoidil be selected to meet 
the temperature, pressure and heat 
shock recpni'i'meiits of Ihe particn 
lar use. The more tryiiiK these are 
1h(* more I'xpensive ylass most be 
used. 

For resistance to chemical attack, 
({la.ss is excelled in some instanci's hi 
tin and platinum. H is superior to 
them in its resistance to phos)ihides, 
sulphides and the halotfens. Karth 
enware has tin* disadvantage of 
liorositv, and chemical stoneware 
improves in resistance as it ap 
proaches a pdass in comtiosition. No 
itlass offers comidele resistance to 
stroiiK alkalis. However, much ydass 
is used as small liarts of electro 
lytic caustic plant, liecause the at¬ 
tack that takes place does not harm¬ 
fully contaminate the caustic and Ihe 
liieces can easily be replaced. Thus 
are used brine wells, a molded tube 
ikxlll in. with a i-iii. hole drilled in 
the bottom and caustic tubes, ecceii- 
tricall.v shaped tubes about Id mm. 
in diameter. The manufacture of 
thesi small parts in any other mate 
rial than jrlass would be more expen¬ 
sive ,ind not so satisfactory in use 

THK NKWKK FSK.S Of t’ll.ASS 

At a recent apiilical loii of pdass 
as a resistant material was de- 
.scribed by F. C. Zeisbertf in a late 
number of (’kciii iC- ,Vfe/. Small 
ttlass rilitts were used as a tower 
packing. II is possibk* to make ydass 
rintrs very much smaller than earth¬ 
enware or stoneware rintts and as 
a rcault obtain’ a packinti; material 
with an enormously inerea.sed sur¬ 
face in a ifiven volume. The use of 
irlass pipes, known as "powder 


tubes.” for l)ipe >'> P'J'A'der 
industry is an application of long 
.- laiidiiii.;. 'I'lie well-known Hart con- 
.Iciiser, with lubes h in. m diameter 
mill (i ft long, i.s si ill another appli- 
I'.'il mil 

ll- ei,-,e of I'abiicalioii makes glass 
,1 desirable material for many appli- 
-iilmh,*- where transparence and re- 
-istaiici* are not esjH*eiall.\ necessary, 
.let,- and nozzles of various te'Iies and 
-i.'.es are readily made of glass. The 
(Ii-e-polisbed liiiish gives a nozzle 
whirh offers the niiiiimiim resislanee 
lo How. and allows a iierfeetly iin- 
iroiibled stream to issue. Such jets 
are usually made from glass tiihimr 
In reworking al the lam|is, although 
larger sizes could be blown in a 
mold. 

There are numerous small parts 


T ill*; interest displayed hy ehem- 
leal engineers and maniifaeturers 
in the adaptation of I’yrex glass to 
plant uses has resulted in a emit mu¬ 
ons progression oi develoimieiit w*ork 
and ha.- also provided an indication 
of the demands of the ehemieal in¬ 
dustry for miderials wuth acid- and 
heal resisting iiroiiertles. 

In a previous article pulilished in 
( In III. A Met. ail outline was given of 
the initial stages of aiiplying a ma¬ 
terial, familiar in laboratory shapes 
and sizes, lo actual plant-scale oper¬ 
ations. The pre.simt article is a sum¬ 
mary of more recent developments 
and the reasons which lend interest 
to the tutiiie possiliilities id' I’yrex 
111 Ihe industrial field. 

A general consideration ol the 



I 

fig l—Inspcctor examining a 24 -in. diam¬ 
eter i’yrci diah by roeanB of a polartied 
llglit. 
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and fitting.^ in use in the chemical 
indu.sfries which could be made of 
molded or pre.ssed glass, doing away 
with expensive alloy metals and ma¬ 
chine work. The glass piece would 
heside.s he of good resistance to 
chemical attack and could be fabri¬ 
cated from a glass having the neces¬ 
sary .strength and resistance to heat 
shock. 

Before setHing on the final design 
of parts which could be made of 
glass, it IS well lo inform the manu¬ 
facturer of the service under which 
the material is expeeled to stand up. 
He may he able to suggest minor 
ehangos in design which will greatly 
increase ease of manufacture. A 
serious eonsidi'ration of industrial 
glass shapes and products will well 
repay the designing engineer. 


essential reiiuiremenls for (ilaiit eoiy 
slruetion materials indieates the fol¬ 
lowing as desirable (|ualities: 

Basic Rkqiiirkmknts 

1. Besistanee to ehemieal enrro 
Sion over a wide range of temiier 
atures. 

2. Uesistanee to heat and to 
changes of tem[)erature. 

1!. A reasonable degree of mechan¬ 
ical streiiglh. 

■1. Possibility of produel.ion in a 
variety o( shapes. 

5. A cost which makes the com¬ 
plete plant unit a commercial pos¬ 
sibility. 

No single manufactured product 
completely meets all of these require¬ 
ments, although nature has provided 
certain precious metals which pos¬ 
sess ideal characteristics. In the 
case of precious metals, however, the 
(luantities available and high cost 
largely remove them from consider¬ 
ation as industrial possibilities. 
I’lant materials have therefore to be 
selected with due regard to a lialane- 
ing of useful properties against 
known limitations. 

A survey of the chemical and phy.s- 
ical characteristics of Pyrex indi¬ 
cates many desirable factors coupled 
with certain present limitations in 
size which somewhat restrict its field 
of application or call for the develop¬ 
ment of new types of con.struction 
based on available shapes. Some of 


Industrial Pyrex 

The Miilerial Is Discussed From the Standpoint of'Desirable Basic 
Characteristics and the Methods of Fabrication 

By A. K. Marshai.i. 

(■nlLMllllll^■ I'liiKlii—r. Iliilllnioi* Vld 
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Kin i: Fitiil view of B tt-ln. Fyrex sockei 
pipe sl)i>winn uniformity of wall ol soekei 
portion. 


the basic engineering data for Pyrex 
glassware follow: 

NpeoilicKravjtj . 2> 
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Ibleet-neal rc.si.'jtivily. 

isiirfitce) 10^^ oliijis at (4 per’ojoit Imnndiu 

Mineral acids, with the exception 
of hydrullnoric and phosphoric, have 
no appreciable action up to Ihcii 
respective boiling points. 

Limitation on Size Variks With 
Method ok Fahrication 

The limitations of size wliicli have 
l)een I'el'erred to are of importance 
to the engineei', as lack of this infor¬ 
mation may call for substaiil ml 
changes in design. An apiireciation 
of the present limits can best be se¬ 
cured through a consideration of the 
various processes employed in labri- 
cating industrial Pyrex. The prin¬ 
cipal methods of production are: 
Presiing, blowing and working by 
lamp. 

The maximum size of a pres.sed 


to the intended u.se. Condenser parts bend nitric acid condenser, hydro- 
made in molds cun be held to iV to chloric acid coolers, pipe lines for 
in. walls and high cooling effi- acid gases and liquids, small tanks 
cieiicios secured in the complete and pots. 

condensing apparatus. Conversely, 2.’Uses where resistance to heat 
socket piives can be made with heavy shiH'k is desirable; Condensers for 
walls to withstand the abuse of care- organic liquids, parts for tubular 
less handling and mechanical shocks, evaporators, receivers for hot coii- 
Fig. 2 is a photograph of a fl-in. densates, etc., pans and trays for 
socket pqic viewed from above the driers. 

socket. It illustrates a desirable ■'!. Uses where purity of product 
lliickness for the socket portion and is e.s.sential: Evaporating and crys- 
also shows the uniformity of wall, tallizing dishes, pipe lines for liquid 
Pre.senI sizes of mold-blown ware food priMlucIs, drying trays for bio- 
range from 72 lifers capacity for logicals, alkaloids, etc., tanks for 
llask or retort shapes to 12-in, diam- precious metals solutions, reels for 
eter for socket pipes and cylinders, silk dyeing machines. 

The third process, working in the 4. Uses involving transparency, 
lamp, IS an extension of glass-blow- Sight glasses for stills, etc., gage 
mg practice to the manufacture of lubes for liuilcrs, tanks, etc., tail 
comple.v shapes incapable of produc- boxes tor distilling column,s, sight 
lion by pressing or blowing. T’s, E’s pipe sections for chamlier iilunts, ap- 
aiid other fittings are made liy lamp paratus for photochemical synthesis, 
working and have a pre.sent limit of The ma,|ority of the applications 
•'!-iii. bore, l.amp work is also re- given aliovc relate to complete pieces 
sorled to in the attachment of side of equipment, so in those cases spe- 
coiiiiection, spigots, etc., to articles cial tcatures of construclion are not 
produced liy the mold-lilown process, involved, f’iic user of industrial 
Ail three processes are being grad- Pyrex should remenilier, however, 
uiilly developed toward the produc- that while the material has a re- 
tion of larger sizes, and an evidence markably low coetficient of expun- 
of this progress is liest .suppiitsl l).\' sion, it siiould not lie heated ii.v a 
a comjiarison of material availalile f direct flame. Snitaliic provision in 
months ago and at the present time, the design of liie heating arrange- 
The final limits of size will of course ment to oliviale direct tlame contact 



article is a factor of weight of glass 
and nature of shape. Simple shap's 
such as hemispherical dishe.s can tie 
made 24 in. in diameter, 20 liters 
capacity; such a dish .shown in Fig. 
1. More complex shapes have smaller 
limits, centrifugal pump liners, for 
instance, being a pos.sibility up to 
ir> in. maximum diameter. Pressed 
shapes are desirable whenever fairly 
accurate external dimen.sions are de¬ 
sired, although it should be realized 
that the precision of a machined 
metal product cannot be obtained in 
Pyrex except with an extremely high 
rejection factor. 

The second process, blowing, is re¬ 
stricted, in the case of industrial 
Pyrex, to blowing iri^ molds. This 
gives a useful degree of external sur¬ 
face accuracy and also permits manu¬ 
facture with wall thicknesses adapted 


I'li; :i T'vrirAii I’V 

lie set liy structural consideration, 
liut the.se limits are a long way be¬ 
yond any of the available methods 
of manufacture. 

U.SES OF Industrial Pyrex 

Industrial uses of Pyrex can be 
grouped under specific applications 
of properties, as this method affords 
a useful guide to the consideration 
of new apparatus not included in the 
li.st. Four classifications have been 
followed in preparing the summary, 
although it will be recognized that 
in some cases several factors are 
concerned in the one piece of equip¬ 
ment. 

1. Uses where acid resistance is 
important: Acid distillation sets. 
Hart nitric acid condenser tubes, “S” 


HEX snCKUT I'll'E 

does not imply any appreciable loss 
in utilization of heat units. 

i’yrex pipe lines, whether of the 
flanged or .swket type, call for modi¬ 
fication of usual methods of con¬ 
struction. Flanged pipes are not 
bolted together direct, but use is 
made of an extra pair of loose flanges 
(aluminum, cast iron or pressed 
steel) and external rubber gaskets 
between the metal flanges and the 
pipe. The surfaces of the. Pyrex 
pipe flanges are ground true and 
suitable gaskets inserted. 

Socket pipes should not be ce¬ 
mented with hard setting socket 
fillers, but a cement employed which 
will give the desired resistance to 
the acid gas or liquid with retention 
of plasticity. An asbestos rope ring 
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forced into the bottom of the socket 
space has been found often to be a 
desirable feature of this form of con- 
Htructioii. 

Development work on a numlier of 
new industrial applications of I'yrex 


is being actively carried on, and it is 
confidently expected that Pyrex will 
soon pass from the “new material” 
stage and become one of the accepted 
standard materials for chemical plant 
construction. 


Vitreosil in Acid ManufacUin* 

(irealer Facility of Manufacture lias Permitted a Wide Extension 
of the Use of Fu.sed Silica in Industry 

Hi S I. Tvi.ik 


1 ''I1E early niuuufacture of tused 
iiuartz was earned on bv thi 
blowpipe method, the oxyhydroyeii 
llarne used as the source of the boa; 
for fusing rock crystal. Eater dr 
velopments made possible the use of 
electrical energy as the source of 
heal and with this the possibility ot 
producing much larger pieces and a 
grealer range of shaiies than had 
even been practical before 

Pure fused silica has a meltiii); 
point at about ETbl) deg. It 
softens slightly at 1,4(10 deg (' but 
does not reach the truly fluid condi 
tion until temperatures w'ell above 
2,000 deg ('. are reached and at tbi‘se 
temperaliires only under iticreased 
liressure. At a temperature of about 
1,100 deg. (here is a reversion 
back from the vitreous stale to the 
crystalline slate, but this change is 
very slow. At higher temperatures 
the devilrilication is more rapid, but 
at no pcdiit does it occur suddenl\ 
The coellicient of expansion of fusi'd 
(|uartz is O.OOOOOO.'id per deg. C. o\i‘r 
the range of 0 to 1,000 deg. ('., 
being the lowest coellicient of 
pansion of any material known 
a similar range. 

High Cokuosion Hesistanit 

It is not atVecled in any wav bv 
any of the mineral acids with the 
exception of hydrolluoric acid and 
phosphoric acid at high tempera 
turcs. It can be used in the handling 
of solutions or the making of fusions 
where conditions are acid or neutral. 
Alkaline solutions or finsions react 
directly wdth vitreosil. Ammonia is 
the exception to the foregoing. 
Because of its high acid-resistant 
nature fused silica has been exten¬ 
sively used in the concentration of 
sulphuric acid, the cooling and con¬ 
centration of nitric in the cooling 
and absorption of hydrochloric and 
also in the concentration of phos¬ 
phoric acid and other corrosive 
liquids such ns zinc chloride. 

The sulphuric acid concentration 
units are of the cascade type com¬ 


Ihis 

ex- 

iiver 


posed of a iiurnber of basins with 
long spout set in cascade over the 
lire Hue. 'I'he weak acid is fed in at 
the upper end of the cascade and 
Hows by gravity to the lower and 
hotter jiortion with a continuous in- 
I reuse in concentration of the acid. 
In this type of |ilant the fire gases 
are kepi entirely out of contact with 
the acid it.self and the silica does not 
introduce any impurities into the 
acid, so the concentrated acid ob¬ 
tained contains no added impurities. 
The cascade type of concentrator is 
generally limited to (he production 
of sulphric acid (id deg. Be. 

In (he cooling and condeiisalion of 


nitric acid vapors the S bend type of 
plant is used and from these units an 
acid of very good quality and 
strength are obtained. No difficulty 
whatever is experienced in the pack¬ 
ing of the .joints, and by operating 
the condenser on the reflux principle 
the majority of the acid obtained is 
water white. 

The Silkkv Ailsorption Vessel 

The cooling of hydrochloric acid 
gas, whether obtained by the salt 
sulphuric acid or the combustion 
method, is carried out in S bends 
which are thoroughly water cooled 
and the absorption i.s carried nut in 
a new absorptinii unit which ha.s al¬ 
ready been de.serihed. {('hem. & 
Met., Aug. 2, 1922, vol. 27, No. 5.) 

Fused silica, because of it,s low co- 
eflicieiit of expansion and good heat 
transfer, is especially well adapted 
to the cooling of corrosive gase.s. If 
is eompiicl in design and light in 
w'cight, which tends toward reducing 
erection costs consideralily. Indica¬ 
tions are that the field for this ma¬ 
terial w'ill be bigger and more exten¬ 
sive ill the future liecause the greater 
facility in fabrication has permitted 
the maiiiifaeture of numerous .shapes. 


Fused Silica in Radium Production 

Keplaring Expensive Porcelain Ware, This Material Has Established 
Its Industrial Utility—.Some Hints About Its Use 


AT the 
l\ 1914, 


Hv CIIARI.ES H. Vkil 

IMiftldt, Cn nf .\ii 

outh)’(‘ak of thf* war in 
we wore usiii^r in our re- 
liniiiK operations, which involved the 
frueliomil crystallization of thou¬ 
sands of pound.s of radium barium 
rliloridi- per yeai', the best porcelain 
which the market alTorded, this be¬ 
ing the Koval Kerliii iiorcelaiii. The 
war .siMiii elided our aliility to secure 
tliese porcelain dishes and we hit 
iilioii the use of the larger sized 
\itreosil fused .silica dishes. At that 
time the dishes were not as largo as 
we would like nor were they pro¬ 
vided w'ith tin altogether satisfactory 
lip. but ill all other respects they 
were eminently satisfactory, and in 
their durability they were superior 
lo porcelain. Later we were able 
to secure the larger dishes with the 
good pouring lip as manufactured 
for the sulphuric acid concentration 
work, and thi.s form of dish has 
given us the greate.st satisfaction, 
fulfilling every requiremenl that 
could reasonably be asked in ware of 
this class. 

Enameled metal would probably 


be more durable, but an inve.sl igation 
of this ware eonviiieed us that the 
cost was prohibitively high for our 
particular use and while, from the 
standiHiiiit of mechanical strength, 
it might he more durable than the 
silica, it is problematical whether 
such ware would wilh.stand, as well 
as does the silica, the fumes and acid 
ii<luors which w'ould come in contact 
with if. 

WnoriEN Stirrers Diminish 
Breakage 

We have had breakage with this 
ware from time to time, a large part 
of w'hich was traceable to the use 
of heavy glass .stirring rods, which 
have since been replaced by wood. 
With this change W'e have been able 
to heat the dishes directly over a 
ga.H flame, supporting the dish by 
contact with a metal plate provided 
with a circular opening, and this 
rather rough treatment of the ware 
more than anything else goes to 
show the sturdy quality of the fused 
silica. 
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The Summary of the Week 


The weighted index of chemical prices showed a 
moderate reduction for the first time in weeks, reflect¬ 
ing, to a large extent, an ea.sier .situation in fertilizer 
materials. 

Phenol on spot, resale parcels, .sold at SSCi'Sfic. per lb., 
which compares with 26c. per Ih. the contract price 
at which producers are making deliveries. 

firmer prices were named in some directions for 
citric acid, .spot and shipment. 

Cables from Kurope reported a higher market for 
tartaric acid and cream of tartar. 

Shipment prices on German chemicals are unsettled, 
with doubt alxiut deliverie.s. 

Consumers of cresylic acid apiioint committee to 
petition Tariff Commission for reduction in tariff duty 
on this material. 


Trial examiner of Federal Trade Commission recom¬ 
mends dismi.ssal of complaint against the Procter & 
Gamble Distributing Co., charged with selling its goods 
with a guarantee against price reduction. 

E.stimates on supplies of calcium arsenate show in- 
crea.se over earlier figures, but .still indicate a shortage. 

Caustic potash and potash first sorts sold at higher 
prices in the spot market. 

Consolidations of large manufacturing companies 
reported, with others in prospect. 

I’rices for linseed oil were advanced 8c. jier gallon 
on the .scarcity of .spot stocks. 

Federal Trade Commission announces that its in¬ 
vestigation into ar.senic and calcium arsenate situation 
fails to disclose any concerted effort of producers to 
manipulate prices. 


Uniform Sales Contract for Heavy Chemicals 


A s reported last week in the news 
columns of Chem. & Met., the 
Salesmen's Association of the American 
Chemical Industry has taken up the 
question of adopting a uniform contract 
to be used in tran.sactions involving 
heavy chemicals. Through a committee, 
consisting of men prominent in the 
industry, the association already is 
engaged in the preliminary work of 
drawing up the provi.sions of a suitable 
contract. The committee will welcome 
suggestions and constructive advice 
with the sole purpose in view of pro¬ 
ducing a document that will meet with 
the approval of the trade and will 
operate efficiently. 

The advantages of such a contract 
are apparent. To begin with, there is 
no good reason why a standard con¬ 
tract for heavy chemicals should not be 
adopted and put into operation. There 
are many reasons—.reasons making for 
economy, efficiency, simplicity and 
avoidance of possible* misunderstand¬ 
ings—why a uniform contract should 
supersede the individual and sometimes 
widely varying contracts now in force. 


Trading in imported vegetable oils 
i.s regulated by a contract that has been 
universally adopted hy importers and 
dealers in these oils. There are two 
features to this contract to which we 
would direct the attention of the com¬ 
mittee now engaged in working out a 
contract for the heavy chemical trade. 

In the first place, it was sponsored 
by the New York Produce Exchange 
and functions under the sanction and 
protection of that institution. Buyers 
and sellers alike have implicit con¬ 
fidence in a contract wherein terms and 
conditions have been standardized and 
where the contract is labeled with 
the official approval of a recognized 
organization. The proposed chemical 
contract will be similar in this respect— 
that it will be representative of an 
organization of acknowledged standing 
in its owii field. 

This leads up to the second feature 
to which we have referred, consisting 
in a clause in the vegetable oil con¬ 
tract wherein it is provided that any 
disputes arising out of the contract 
shall be submitted to arbitration in 


accordance with the rules of the 
Produce Exchange. These oil contracts 
can carry an arbitration clause because 
there is an organization ready and 
equipped to handle the arbitration. A 
contract espoused by the Chemical 
Salesmen’s Association likewise can 
carry an arbitration clause with ar¬ 
bitrations conducted under the auspices 
of the association. 

The advantages of arbitrating com¬ 
mercial disputes may be briefly summed 
up in the words of the past president 
of the National Association of Credit 
Men in session last week: 

“Aside from the settlement of dis¬ 
putes in commercial transactions, the 
arbitration plan could comprehend dis¬ 
putes over contracts in allied fields. 
Why should the dockets of courts be 
congested? Why should delays be 
suffered in the adjudication of conten¬ 
tions when arbitration would insure 
justice and with very considerable sav¬ 
ing in time and cost?” 

We respectfully commend the ar¬ 
bitration clause as an integral part of 
the contract for heavy chemicals. 
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Government Iiivoligations Establish 
Validity of (Calcium Arsenate Prices 


heavy that it was impossible to produce 
material to meet it. As the eituation 
stands today, rtiere are probably several 
million pounds of material which will 
he available for this late demand, if 


Federal Trade CommiKsion Kepi 
Demand—Supply LarRer ' 

T WO sc'parate investiKations by the 
trovernnieiit have failed to duselose 
any evidence of concerted aetjori by 
manufueturers of ealeiuni arsenate !ti 
fix prieeH. One inquiry, by the lliiiled 
States Department of Ajrriculture and 
the Geological Survey in response to a 
Senate resolution, found that uncer¬ 
tainty of tlie demand was resjionsible 
for the present shortajre of the in- 
sectieide, resultin^c in price vari.-ition> 
that were not broujrlit about by [irice 
fixing:. In a preliminary report jusi 
ninile piihlie, the Federal Trade t'om- 
mission, which also investij;ale<l Ihi- 
calcmm ursimate industry, conliino. 
these fiiulni^'s. 

No Unfair Practices 

^'No wiiles|ii'cail or important s|)e( die 
ea.ses of unfan inactices in the tnulc," 
says the eonnnission in siimniin>r up its 
report., “have been found down to lh(‘ 
present stn>:e of the inquiry.” 

Th<‘ eomini.ssion eoncUides: 

“The >;ieal increase in the South(*rn 
demand foi calcium arsenate and the 
inade<iuaey of the available supply of 
white arsenic prevented the inseeticiile 
manufaetur»*!> from producing: sulli 
cient quantities of calcium arsenate to 
meet this demand, the result hein^ a 
marked inerea.se in the jirice of white 
arsenic and of calcium arsenate durin^r 
the seasons of 1922 and 11122. 

“The low price paid in the State of 
Georgia durin^f the term of the Sherwin- 
Williams contract with that state was, 
in part at least, responsible for the 
opinion that an inju.stiee wms bein^t done 
by the insecticide manufacturers to 
those customers outside the state who 
were payin^^ a price as high in some 
cases as 100 per cent greater than that 
named in the above-mentioned contract, 
an opinion which was shared by the 
Georgia consumers after the expiration 
of this contract, when they likewise had 
to pay similarly high prices for calcium 
araenatc. 

No Evidence of Price Fixing 
“While efforts were made by the in¬ 
secticide maniifacturcrs to establish 
an association, one of the objects of 
which seems to have been the adjusting 
or at least discussion of price dis¬ 
crepancies, it ‘ (1(H‘S not appear that 
these efforts resulted in price-fixing or 
open-price activities.” 

The investigation by the commission 


)rts l*roduction Inadequate for 
rhan Had Been Expected 

WH'^ made in response to a Senate reso¬ 
lution. Demunds for an inquiry were 
based upon wide variations in the price 
of calcium arsenate. Prices, which in 
OctobiT, 1022, ranged from 10 to 12 
tents a pound, increased rapidly during 
lh(‘ next 20 to 60 days, and in February, 
1022, had reached a range of 18 to 10 
.'cnts 

Increased Supply in Sight 

In tonnection with the supply of 
< all ium arsenate 11. K. Goad of the 
Bureau of Entomology e'^timates that 
iweiity-five million pounds will have 
been madt* available by Junt*. Thi.s is 
practieally double the amount of the. 
estimate madt* last October. “This 
gieat increase has not been brought 
about,” says .Mr. Goad, “by any sudden 
liiseuvery of a large ([uantity of mate- 
iial, but merely by accelerated produc¬ 
tion throughout the raw arsenic-produc¬ 
ing industry, together with readjust¬ 
ments in jirograms throughout the 
arsenic-consuming industry, resulting 
m more arsenic being used for calcium 
iirseruite production than was antiei- 
j’ated at first.” 

Demand Has Fallen Off 

(h)ntinuing, Mr. Goad says; “About 
the fir.st of February a survey of the 
situation show'ed that apparently around 
eighteen or nineteen million pounds had 
already been contracted for delivery by 
the manufacturers, and the margin thus 
left for sale was comparatively small. 
Since that time, however, there has 
been u decided lull in buying, and a 
considerable amount of cancellation of 
these contracts by jobbers and others, 
who had bought without any very 
definite idea of Ihe amount they would 
be able to distribute. As a consequence, 
for at least the past few weeks the 
manufacturers have for the first time 
been confronted with the possibility of 
production of material for which there 
is no immediate demand, and if this 
situation continues very long, we must 
expect some curtailment of calcium 
arsenate production programs. 

Shortage la Predicted 

“Every year so far, since calcium 
arsenate has been used for cotton dust¬ 
ing, we have seen a very heavy last- 
minute demand during the months of 
May and June, and particularly daring 
1922 this demand vas so exceedingly 


present manufacturing programs are 
carried out. but. as has been pointed 
out, this production will be reduced 
.somewhat if the demand continues to 
fall off. 

“Furthermore the prices at which the 
arsenic has been purchased are such that 
the manufacturers cannot afford to turn 
it into calcium arsenate to sell at a 
price very much helow the present 
levels, and thu.s they will take no chance 
on overproduction. At the same time, 
however, if we may judge at all by 
past experience, the late demand will 
be far in excos.s of the margin avail¬ 
able for its satisfaction. In other word.s, 
as nearly as can be foretold at this 
time, even with continued maximum 
production of calcium arsenate and at 
prices now prevailing, there will be a 
definite shortage of calcium arsenate 
by the time dusting becomes active, and 
probably somewhat earlier, but this 
shortage will not be nearly as acute as 
wa.s anticipated in the early fall.” 

Chemical Salesmen lo Meet 
Wednesday 

The April mcolinp' iif the Salesmen’s 
Asaocialiim of the American C.hemkal 
Industry will be held Wednesday eve¬ 
ning, April 18, at the ChemiaLs’ Club, 52 
East 41st St., New York City. Din¬ 
ner will be served at G.30 p.m. sharp, 
but members and their friends are 
urged to be on hand early for the pur¬ 
pose of getting acquainted. 11. B. Prior, 
chairman of the entertainment com¬ 
mittee, has arranged an interesting pro¬ 
gram for the occa.sion. The principal 
speaker will be Paul T. Cherington of 
the J. Walter Thompson Company, one 
of the leading firms in the advertising 
field. 

Mr. Cherington was formerly profes¬ 
sor of marketing in the Graduate School 
of Business Administration of Harvard 
University and later was secretary- 
treasurer of the National Association 
of Wool Manufacturers. He has had 
a wide range of experience on the gen¬ 
eral subject of merchandising and ad¬ 
vertising and has earned a reputation 
as an able writer and a clear speaker. 
He will speak on the subject: “Prob¬ 
lems Experienced in Marketing a Con¬ 
sumer Product.” The speaker will be 
introduced by Charles Wadsworth, 3rd, 
assistant editor .of Chem. & Met., who 
will also outline a program which has 
been soggeated with the idea of making 
theae meetinga more intereatb^ and 
beneficial. 
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German Chemical Exports 
Are Restricted 

Chance for American Manufacturers to 

Supply Foreign Markets 

The volume in which German chem¬ 
ical exports continue, to move is occii- 
Moning some surprise, but reports 
reaching Washington indicate that these 
exports are confined largely to the 
United States and to Great Britian, 
countries in which Germany is particu¬ 
larly anxious to build up credit and to 
retain markets. Reports from Austria, 
Germany’s next-door neighbor, which 
ha.s relied on Germany since the war 
for its entire chemical requirements, in¬ 
dicate that the country is in de.sperate 
straits as a result of the practical 
cessation of chemical supplies from 
Germany. The situation is one which is 
expected to force the Austrian chemical 
plants to reopen. Since the war the 
financial situation in that country has 
been such ns to discourage any resump¬ 
tion of manufacturing activities. 

II. S. and England Favored 

The reports from Austria and from 
other countries indicate that Germany 
1 ^ exporting almost exclusively to the 
United States and to Great Britain. It 
IS hedieved, however, that the rate of 
exportation will diminish sharply from 
this time forward. An indication of the 
situation in Germany is had in the 
fact that inquiries looking to the pur¬ 
chase of chemicals are being received 
in this country from Germany. Another 
indication is the increasing shortage of 
German patented products. 

Opportunity for America 

Information reaching Washington in¬ 
dicates that chemical manufacturers in 
this country, engaged as they are in 
an effort to supply a very active do¬ 
mestic market, are paying very little 
attention to the opportunities now 
offeied to annex foreign markets. In 
that connection it is pointed out that 
such an apportunity rarely knocks 
twice in a generation. During the war 
the American chemical industry had an 
opportunity to annex permanently cer¬ 
tain of the foreign markets that had 
been supplied theretofore by Germany. 
This opportunity was not improved to 
any great extent, but at that time the 
industry had had little experience in 
foreign merchandising and there were 
difficulties as to quality and uniformity, 
which now have been overcome. The 
opinion is expressed that if the industry 
does not improve this second opportu¬ 
nity in the scramble to take full ad¬ 
vantage of the peak to which the wave 
of prosperity has pushed domestic de¬ 
mand it would be well now to rater 
upon manufacturing expansion without 
losing sight of the volume of domestm 
business In the off-peak period. 


Kecommendti Uisiiiitisal of 
Price Mainlenaiice Suit 

Final arguments were heard on Wed 
nesduy before the Feilerai Trade Com¬ 
mission on its complaint against the 
Procter & Gamble Distributing Co. of 
Cincinnati, which was charged with giv¬ 
ing rebates to jobbers and with selling 
its products with a guarantee again.rt 
price declines. Warren R. Choate of 
the Federal Trade tkimmission recom¬ 
mended that the complaint he dismissed. 

Although the examiner suggested 
that an order he issued dismissing the 
complaint, the commissioners listened 
to exhaustive arguments by both sides. 

In recommending dismissal of the 
case Mr. Choate stated that Ihe prac¬ 
tice of guaranteeing jobbers against 
price declines and of giving rebates on 
criuiit allowances had existed in the 
soap industry for liO or 40 years and 
that the Procter & Gamble Co. had not 
taken advantage of competitors who 
did not give price decline guarantees. 
As used by the resp indent, it was de¬ 
clared that the iiruclice did not deter 
manufacturers from reducing prices, 
and did not encourage speculation by 
johhprs. _ _ 

American Phos|»hale Rock 
Sbut Out of the Ruhr 


Shipments of American phospate 
lock are not being permitted to enter 
the occupied portion of Germany, pro¬ 
tests to Washington indicate. Repre¬ 
sentatives of this government in Ger¬ 
many have been asked to ascertain 
whether this is deliberate action on the 
part of German authorities or is being 
oecasioned by transportation embargoes 
incident to the disturbed situation. 


Afgatian Output of Potash 
lucreatted iu 1922 

During 1922 the potash mines in 
Alsaee exceeded the iiroduction of any 
previous year. In 1922 the total outpdt 
was 1,32^727 tons. In 1920 the Alsa¬ 
tian production was 1,222,370 tons. 
This greatly exceeded, however, the 
1919 production, which was 692,366 
tons. The 1921 production was 903,- 
134 tons. , j 

Potassium chloride is being produced 
at the rate of 21)0,000 tons, which is the 
maximum which can be produced with 
the existing plants. In addition to the 
chloride production, however, there is 
a very material production of potassium 
sulphate. ^ 

“'rurpeiiliiic” Is IJufair Name 
for Tiirpciilinc Substitute 

Advertising a product so as to give 
the impression Ihal it is turpentine 
when such product is a coal-tar distil¬ 
late and not obtained from the sap of 
the pine tree is declured by the Federal 
Trade Gommission to be an unfair busi- 
iie.ss practice. Thu commission in its 
investigation of the international Paint 
& Oil Co., of Peoria, 111, developed the 
fact that the eoncern used the name 
“Tar-Pentine" in marketing a commod¬ 
ity resembling turpentine and made 
various claims of the superiority of 
its product over tuiTientine. The 
commission’s order specifics that M- 
spondent must stop using the words 
“Tar-Pentine,” “Tarpentine” or words 
of similar import, in connection with 
the sale or offer for sale of a commodity 
which is not lurponlinc. 


Invoices of Coal-Tar Imports 
Must Show Makers’ Name 

In compliance with the now tariff act, 
the Treasury Department has requested 
the State Department to notify consuls 
to require additional information with 
invoices of coal-tar dyes and chemicals. 

A proviso of the coal-tar paragraph 
stipulates that 6 months after passage 
of the act each invoice and container 
shall state the name of the manufac¬ 
turer, the trade name of the article, the 
chemical formula with the trade name 
or identification number, if the article 
is not classified and identified chem¬ 
ically in the Schulti or some other 
similar publication, the Schultz or other 
number if any, or if none, the class or 
color—that is, whether it is an alizarine, 
azo or sulphur color, etc.; the percent¬ 
age exichMive of diluents of the pure 
dye contained in the article, and that 
these particulars shall also be stated 
in the ca» of each djre contained in a 
mixture of two or more dyes. 


Production of Methanol 
Declined in February 

Acetate of Lime Output for That 
Month Also Lower 

The production of acetate of lime and 
„f methanol declined still further in 
February from the high mark set in 
December. Acetate of lime output 
amounted to 13,894,000 lb., as against 
16 544 000 lb. in January, and methanol 
production was 773,179 gal., as against 
933 171 gal. in December. Consumption 
of wood declined to 86,106 cords and 
stocks of wood at chemical plants de¬ 
clined to 807,782 cords, the lowest since 
November, 1921. 

The followdng table shows total com¬ 
parative figures for the past 6 months, 
as reported by firms with a daily ca¬ 
pacity of 4,600 cords (or prorated to 
that capacity in months where some 
reports were lacking), and the compar¬ 
able monthly figures for 1922, taken 
from the Suroey of Current Bueiwt* 
published by the Department of Com- 
merce: 

AretftW 

of Ume 
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Mergers of Manufacturing Companies 
Completed and in Prospect 

Certain-Tted Products Corporation Absorbs Linoleum and Cement 
Companies—Cotton Oil and Linseed Oil Companies 
Figure in Merger Rumors 


G KOKGE brown, president (if the 
Certain-Teed Products (inrpiirn 
tion, which is one of the larp:esl manu¬ 
facturers of paints and roofing ma¬ 
terials in this country, has confirmed 
earlier announcements to the effect thal 
the company had acquired control of 
Cooks Linoleum Co., Trenton, N. .1., the 
Acme (U-ment ('o., St. Louis, and Thomas 
Potter & Sons ('o., manufacturer of 
linoleum at I’hiladelphia. In confirm- 
injf the merjcer of interests Mr. Hrown 
stated: 

“These larjfe additions to our prcHent 
manufacturin^c facilities and adminis¬ 
trative orj^anizutions means the com¬ 
pletion of our line of products for tlu 
construction, protection and equiimH'nt 
of buildin^rs and the distribution ol 
these closely related ne<-essitieH Ihrounb 
the same channels, ehminatint' all 
avoidable waste.” 

The amount involved in completing 
the mer^'er of these companies wa'' 

?H 0(10,00b. The consolidation biiiip-s 
under on(‘ producing and administrative 
orj?«nizali()n the leading linoUmm manu¬ 
facturers of the United Slates and also 
j)Uts the eorporation in the fore rank 
of gypsum producers. Tlie dertain- 
Teed Products Corporation has .shown 
remarkable growth in the last Mxleen 
years. 

Another Merger Kiimored 

Following the confirmation of this 
con.solidulion of interests rumors vivn' 
heard tliat a mevgei of the Amercan 
Cotton Oil Co., the Portsmouth Cotton 
Oil Helining Co. and the Gulf & Valley 
Cotton Oil Co. has progressed to a 
point w’here definite terms of consoli¬ 
dation had been agreed on. According 
to reports the consolidation would re* 
quire S10,000,()00 new cauital, whicli 
would be used chiefly in retiring out¬ 
standing notes of the American Colton 
Oil Co. and for working capital. A 
syndicate was said to have charge of 
underwriting this stock issue. 

The report further stated thal no 
name had yet btH*n selwted for the new 
company and that the .stock distribution 
had not l>een worked out. but in the 
case of the American (aitton Oil Co., 
which has a common stock capital of 
nearly $21,000,000, it was stated this 
would be scaled down to about one- 
third and thal hddiTs of Ihi^i slock 
would Ik* asked to accept one share of 
stock in the new company for each 
three shares of .American Cotton Oil 
Stock. 

Royal Victor, counsel for the Ameri¬ 
can Cotton Qil Co. and one of its 
directors, issuetl a sUtement denying 
the accuracy of the reported merger. 
He stated that: “If any plan of consoli¬ 
dation or merger with other interests 


IS effected, the management will give 
authentii information concerning it.” 

The American Linseed (k). and the 
Mullnnd Linseed Products Co., leading 
producers of linseed oil, were most 
prominently connected with .still another 
1 ('ported merger. The latter reports 
apparently originated in financial 
circles and could not be pinned down to 
anything definite. The rumor was that 
the American Linseed Co. would absorb 
one of its competitors and apparently 
the Midland Linseed I’roducts Co. 
entered into the report because of its 
proniinenee in the industry. 

To Apply for louver Tariff on 
Crrsylir Acid 

More than twenty representatives of 
eonsumeis, producers and importers of 
> rosylie acnl met at the Old Colony 
('lull, New York, on April 0. to discuss 
llic tariff situation, and it was agreed 
to ask for a Iow'it rate under the 
fU'Xilile rate clause of the tariff. Unless 
a lower rate is grante<i, many enn- 
'■uniers will be forced to abandon using 
this important coal-tar product, accord¬ 
ing to members of the trade. The tariff 
]irovuies for a rate of rifi per cent ad 
valorem plus a specific duly of 7c. a 
tioLind. Domestic produciion has been 
below }equirements. Under the tariff 
'•resylic acid cannot lie imported under 
$1.00 per gallon, while producers here 
are delivering this material against 
existing contracts at approximately 70c. 
per galinn. Consumer.s not protected 
by contract are a1 a great disadvant^ige. 

The following were appointed at the 
nioeiing to pre-'ent the matter before 
the United States Tariff ('ommission: 
M. M. Marcus. West Disinfecting Co.; 
W. K. Jordan. Jordan Coal-Tar Products 
t'o.; W. H. Gesell, Lehn & Fink; P. C. 
Li'inley, William Cooper & Nephews; 
R. N. Chipnian, Chipman Chemical 
Engineering Co. 


Austrian Company to Produce 
Calcium Nitrate 

A message from Munich states that 
th ' Stickstoff A, G., which belongs to 
the Bayerische Stickstoffwerken A. G. 
of Munich and is an Austrian company 
working with German capital, is about 
to construct important works for the 
production of calcium nitrate at Gol- 
iingen. The company will utitir-e chalk 
from the neighboring quarries, native 
peat coke and nitrogen from liquid air, 
and will obtain electric power from 
hydraulic forces which can be utilized 
in the region. The construction at a 
later period is also contemplated of 
electric works on the Kapruner-Acha. 


Trade Brevities 


Ferdinand Kieckheffer has been 
elected director of the National Enamel¬ 
ing & Stamping Co., succeeding W, G. 
MacQuire, recently made president of 
the St. Louis Coke & Chemical Co. 

Percy J. F/int, for many years con¬ 
nected with the American Agricultural 
Chemical Co., is. now associated with 
Eugene Suter & Co. 

Robert Tomlinson, the 7-year-old son 
of G. H. Tomlinson, manager of the 
New York office of the Midland Linseed 
Products Co., was killed on Sunday 
while playing at Owen Field, Maple¬ 
wood, N. J. 

E. J. Rarber, of the White Tar Co., 
Inc., returned la.st week from a busi¬ 
ness trip to New England. 

The export and import business of 
the Hagemeyer Trading Co., Inc., 17 
Buttery Place, has been merged into 
that of William E. Peck & Co., Inc., 
whose offices are in the Peck Building, 
140 Front St. 

The offices of Irving R. Boody & Co., 
vegetable oils and Oriental products, 
foimerty located on the fifth floor of 
82 Heaver St., hive been moved to 
Suite 1211, the same building. 

The Brooklyn plant of the Kasebier- 
Chatfield Sfiellac Co.., which wa.s de¬ 
stroyed liy lire last fall, has been re¬ 
built and has resumed operations. 

R. K. Dorland, manager of the 
New York office of the Dow Chemical 
Co., is on a visit to the main plant of 
the company at Midland, Mich. 

Frank McfUirtney, general sales man¬ 
ager of the Monsanto ('hemical Works, 
St. Louis, IS at the New York office 
for a stay of a few weeks. 

The Republic Trading Co. of New 
York City has increased its capital 
stock from $25,000 to $2,000,000. 

The Bureau of Foreign and Domestic 
Commerce announces that C. C. Batch- 
elder has recently returned from Cal¬ 
cutta, India. For the next week or 
longer he will make his headquarters 
at the bureau’s New York office, room 
784, Custom House, where he will be 
pleased to consult with manufacturers, 
importers, exporters and others inter¬ 
ested in trade with India. 

Loss estimated at $50,000 was .suf¬ 
fered by the Chemical Utilities Co., 
Cincinnati, on April 6, when fire de¬ 
stroyed a warehouse stored with large 
quantities of sulphuric acid along with 
chemicals of a highly explosive nature. 
This building had just been acquired by 
the company and was being remodeled 
for occupancy. Firemen prevented the 
hlaze from spreading to the adjoining 
property belonging to Fries & Fries, 
chemical manufacturers. 

William C, Schwarz of New York has 
joined the Bureau of Foreign and Do¬ 
mestic Commerce at Waehington and 
will have charge of atatiattcal work in 
connection with imports of dyes. 
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American Instilute of Chemistry 
Holds First Annual Meeting 


The first annual meeting of the 
American Institute of Chemistry was 
held at the Hotel Breslin, Monday eve¬ 
ning, April 9. The meeting was pre¬ 
ceded by a dinner which was very well 
attended. 

The secretary announced a charter 
membership of IfiO and *a list of 100 
applicants whose credentials had not 
yet been passed upon by the council. 
The membership roll reveals the fact 
that both charter members and ap¬ 
plicants represent practically every 
state in the Union. Even in the short 
jieriod of preliminary organization the 
.scope of the organization extended from 
coast to coast. The initial steps for 
the organization of two chapters of 
the institute in states where the mem¬ 
bership is already more than sufficient 
were announced at the meeting. These 
two states are New Jersey and New 
York. Elans for several other state 
chapter.'* are under way. 

The temporary officers and the coun- 
< il chosen at the organization meeting 
were confirmed for the ensuing year. 
The following committees and their 
personnel were announced: 

Profe«sumal Hducatiov—Dr. Casimir 
Funk, director H. A. Metz Laboratories; 
Dr. Arthur E, Hill, head of the de¬ 
partment of chemistry, N.Y.U.; Dr. 
(luy Y. Williams, professor of physical 
chemistry. University of Oklahoma. 

pt.liicK—Dr. Mathew A. Hunter, pro¬ 
fessor of electrochemistry, Rensselaer 
Polytechnic Institute; Dr. Benjamin 
Hnrrow, associate in biochemistry, Col- 
lege of Physicians and Surgeons; Dr. 
H. B. Gordon, chemist, U. S. Test¬ 
ing Co. 

Membership — C. L. Bryden, 381 
Fourth Ave., New York City; H. L. 
Lourie, U. S. Tariff Commission, 
Washington, D. C.; James R. H. 
Stevens, James H. Wallace Co., Stam¬ 
ford, Conn.; Robert E. Pittman, Sloss- 
Shcffield Steel & Iron Co., Birmingham, 
Ala. 

Publicity — Dr. Leon W. Parsons, 
chief chemist. Tidewater Oil Co., Bay¬ 
onne, N. J.: Prof. Glen V. Brown, pro¬ 
fessor of chemical engineering, Bucknell 
University, Lewisburg, Pa.; Dr. Fred¬ 
erick W. Zons, consulting chemist, 239 
Center St., New York City; Adriaan 
Nagelvoort, chemical engineer, 62 East 
41st St., New York City. 

Legal-Dr. Lloyd Van Doren, patent 
attorney, 21 West 44th St., New York 
City; Dr. W. Lee Tanner, research 
chemist, Grasselli Chemical Co.. Cleve¬ 
land, Ohio; Dr. Carleton Ellis, con¬ 
sulting chemist, Montclair, N. J. 

Classification — Dr. Frederick W. 
Crane, consulting chemist, Mont clair , 
N. J., and professor of chemistry, 
Newark Technical Collage; Dr. Stewart 
J. Lloyd, professor of chemistry. Uni¬ 
versity of Alabama; Dr, Henry G. 
Knight, director of the Experiment 
Station, Univeraity of Weft Virginia. 


Employment—L. R. Seidell, manager 
N. Y. Testing Laboratories; Maximilian 
Tocb, Tnch Brothers, 110 East 42nd 
St., New York City; C. V. Bacon, con¬ 
sulting chemist, 3 Park Row, New York 
City. 


Explosion Rfiids Dye Plant 

An explosion which killeil two and 
injured several others occurred at the 
plant of the National Aniline & Chem¬ 
ical Co. at Buffalo, N. Y., on April 3. 
The property damage was slight. The 
explosion* occurred in the mixing and 
grinding department during an opera¬ 
tion common to several other plants 
belonging to the company. The cause 
of the accident therefore is unknown 
and consequently is being carefully 
investigated. 

A representative of the National 
Aniline & Chemical Co. has stated to a 
member of the Chem. & Met. staff that, 
contrarv to early rumors, no picnc 
acid was present or in process at the 
time of the blow. The possibility of 
a dust explosion was also doubted. 

Calendar 

The following importanl technical 
meetinga ar« loheduleil for th« im 
mediate future; 

AMXSICAN ASSN, or ENniNSsas^^^ 

Max 4 

ANSSICAN EhSCTSOCHSMjCAt. ^SoC.yT 
AMCa SOCISTT M«ih*n.ca..^Eho«..^^ 

AMKlIlCAN^FOUimS^TMSN^S^All^IAnON 

AMXBICAN OIL CHSMISTS' ^ISTT 

Hot Springs. Ark., April 80-MAy i 

AMBRICAH 

AMKRICAN ZINC >MnX 7-8 

CANADIAN 

'"AMm*” iStXringrArk'.^M”* 2-5 

SOCIUTT of CHIMICAL INDUSTST 

Canadian ^“““"Toronto. May 2S-81 


New Furnace Tested at M.I.T. 

A remarkable series of tests was 
recently carried out at the Massa¬ 
chusetts Institute of Technology on the 
Cannon radiating furnace. Essentially 
this is a combustion chamber in whi^ 
fuel oil or pulverized coal may M 
burned at a high rate of speed. This 
of course implies that the conductivity 
of the chamber walls is very high, and 
that is the reason for using carborun¬ 
dum in the walls. As a matter of fact 
the Carborundum Co. has purchased 
the patent rights for this equipment. 

The tests at the M.I.T. carried out by 
Professors Miller and Eames show^ a 
capacity of 820,000 B.t.u. per cubic foot 
of combustion space for a short Ume. 
■rtis Is a remarkable figure and glT« 
diattnet industrial promise. 


Noted Men Receive Medals 

The Franklin medal, highest award 
of the Franklin Institute, was given 
Sir J. J. Thompson, F.R.S., at a special 
moet^g of the American Philosophical 
Society in Philadelphia on April 1). 
He likewise received the John Scott 
medal and award of $1,000. At the 
meeting he discussed the possibility of a 
new form of water molecule. 

Other recipients of the -Scott medal 
and the premium were Dr. C. Eijkman 
of the University of Utrecht, Holland, 
for his contributions to medical science; 
Dr. A. L. Day, director of the Geo¬ 
physical Laboratory of the Carnegie In¬ 
stitute, Washington, for his work in 
the interpretation of geological phenom¬ 
ena and for producing optical glass, 
and Dr. F. W. Aston of Trinity Col¬ 
lege, a leading student of the disin¬ 
tegration products due to radio-activity, 
who developed a special instrument, 
known as the muss spectograph, 
capable of an accuracy of one part in 
one thousand. 

The Scott medals are awarded by the 
city through the Hoard of City Trusts. 
Founds for the purpose were bequeathed 
to the city in 1816 by John Scott of 
Edinburgh. 

A. Dc Graeffe, Minister from the 
Netherlands, received the medal and 
the premium for Dr. Eijkman, and 
H. G. Chilton of the British Embassy 
at Washington accepted them for Dr. 
Aston. 


Fluorspar Situation Alarms 
Non-Metals Specialists 

That the War and Interior Depart¬ 
ments in their war minerals activities 
should include fluorspar is a contention 
raised by some of the government a 
non-metals specialists. Some of them 
go so far as to state that fluorspar Is 
more essential than manganese, since 
it is possible, in an emergency, to use 
manganiferous iron ores or to make 
use of the lower grade manganese de¬ 
posits. On the other hand, with one 
exception, no new deposit of fluorspar 
has been brought in since the beginning 
of the war. 

From this time forward, it is eon- 
tended, much will be heard of the fluor¬ 
spar situation. The more readily mined 
deposits are being exhausted and the 
apparent lack of domestic resources of 
this essential flux for the making of 
basic open-hearth steel is causing ap¬ 
prehension. 

A recent questionnaire sent out by 
the Bureau of Mines to the chief chem¬ 
ists of the principal steel companies 
brought forth, among other things, the 
fact that there is no substitute for 
fluorspar in the making of steel, even 
at greatly increased prices. In addi¬ 
tion, it is the only source of hy^o- 
fluoric acid, which also is an essential 
commodity in carrying on a war. 

Cryolite is occasionally used as a 
substitute for fluorspar. Since the only 
commercial deposit of cryolite is _ In 
Greenland, It wonW have little bearing 
on the sltnatlon in an emergency. 
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Phosphate Gains Attention 

ExUnaive DeposiU in Idaho Have Been 

Inveaticaled—Florida’a ReaourceH 
iNexI In Receive Attention • 

There arc more than 100,(H)0 acres 
of land in northern and middle Florida 
believed to contain phosphate rock 
which have iH'en withdrawn from entry 
by the Interior Department. Indivi¬ 
duals assert patent rights to some of 
this property and a number of discrep¬ 
ancies in records have developed. Much 
of the land, however, never hu.s been 
claimed for patent by private in 
dividuals. 

Geological work of investigation of 
these lands is to be conducted by (i. H 
Mansfield and G. W. Holland of the 
Geological Survey. The latU-r already 
is in Gainesville comparing records and 
he will he joined by Mr. Mansfield be 
fore the end of the month. 

The phosphate deposits of Florida 
arc rated as the richest in the United 
States, particularly the pebble phos¬ 
phate cast of Tampa. In the northern 
part of the state, the phosphate is hard 
rock or slaU- rock. The depo.sits on 
private lands have been extensively de- 
velojieil, principally for export demand 
Development has slackened recently 
owing to a decrease in this demand 
occasioned in pari by the development 
of phosphate in northern Africa, which, 
although of a lower grade, is closer to 
the German and F^rench fertilizer 
markets. 

Mr. Mansfield is completing a report 
on the phosphate depo.sits of Idaho 
which will be submitted to Acting Direc 
tor 1'. S. Fmith of the Survey before 
he goes to Florida. The Idaho deposits 
are extensive and of good grade, riie 
greatest develoinnent in that state is 
that of the Anaconda Copper f'o. which 
has built a "mile railroad to its phos¬ 
phate mine and has established ii idiuit 
to produce suiierphosphates, using acids 
from its other jilants. 


Develops Successful Mask 

Develoinnent of a “universal gas 
mask" which ns considered to have the 
widest application of any gas mask 
thus far devised and which fills every 
demand that may reasonably be made 
on a gas mask is announced by the 
Department of the Interior as the re- 
i.iilt of experimental work performed 
by the Bureau of Mines at its Pitts¬ 
burgh, Pa., station. The department 
also announces the development of a 
“fireman's canister" which is similar 
to the “universal canister" but is 
Miiailer and lighter, thus making it 
more convenient for the use of city fire¬ 
men. By the use of these types of gas 
masks, workers in many metallurgical 
and chemical plants may encounter a 
variety of ga.sc.s and city firemen may 
meet almost any type of gas or vapor 
and do work that they could not do 
otherwise except at the risk of death 
or serious disability. 

The canister contains granular ab- 
.oirbents, consisting of activated char¬ 
coal, for removing organic, vapors; a 
tiller of cotton wool for removing 
smokes, dusts and mists; cau.stic soda 
fused on pumice stone for removing 
acid gases; another cotton-wool filter; 
fused calcium chloride for extracting 
water vapor that inhibits action of the 
next absorbent; “hopcalite," a mixture 
id' oxides of manganese and copper 
with .sometimes silver and cobalt that 
destroys carbon monoxide; and finally 
sihea gel for absorbing ammonia. 



French metallurgical production is 
again gaming slowly. Goke supplies 
available are gradually growing up. 
Belgium and Holland arc .supplying 
small amounts, while a considerable 
ciuanlity is beginning to come in from 
f'.zechoslovakia. 


present fiscal year, as compared with 
the corre.sponding period of the last 
fiscal year, ended March 31. The group 
of wood, wood products and paper, to 
which the.se articles belong, account 
for more than half of the total increase 
of 163,000,000 in the total exports to 
the United States. 

Ceramic wares of all kinds are to be 
produced in growing volume in the 
United States if the present expansion 
of the potterjs industry is a correct in¬ 
dication of the tendency of the times. 
Many new additions are in sight in 
every line from heavy sanitary ware 
to fine china. The Weslinghouse High- 
Voltage Insulator Co. is to open a new 
plant in California early in June for 
the production of electrical insulating 
porcelains. 

Paper men in New York during the 
week of April 9 staged many affairs 
of unusual interest. The Technical 
Association held several sessions, very 
largely attendcal, of definite practical 
value. The exposition at Grand Cen¬ 
tral Palace lived up to expectations. 
An account of the week's proceedings 
and of the exposition will appear in 
next week’s Chem. & Met. 

Hartford engineers and chemists are 
considering the formation of an engi¬ 
neers’ club. .Six technical societies have 
chapters in or near the city. On April 
21 a joint trip, dinner and mca-ting of 
all interested i.s to he held. At this 
time the new plant of the Hartford 
Rubber Works is to be open to inspec¬ 
tion. 

Over 4,000,000 lb. of various metals 
is to be placed open for bids by the 
navy on April 19. Brass, copper, alumi¬ 
num, zinc, bronze and Monel metal are 
included in the li.st. 

Varied industrial plants, thirty in 
number, have just been visited by the 
senior class of the engineering college 
of the University of Kentucky in a 
spring tour covering the Buffalo-Pitts- 
burgh centers. 


Glass Patent Question Gloseil 

The Supremo Court will not con‘^idcr 
iho vulidity of the basic patents in¬ 
volved in the conversion of the jjlass 
industry from a hand-blowinp: to u ma- 
chine-drawinj; art. (’onsiderablc in¬ 
terest is attached to this decision by the 
glass industry. 

The Window Glass Machine Co. and 
the American Window Glas.s Co. sought 
to bring up for review a cane against 
the Pittsburgh Plate Glass Co. in which 
the federal District Court for western 
Pennsylvania held that the patents had 
not been infringed. It was contended 
by the companies interested in main¬ 
taining control under the patents that 
in a long list of adjudicated cases pre¬ 
senting similar controversies the fed¬ 
eral courts had sustained the validity 
of the paU'nts. The main patents at 
issue, it was asserted, had “revolu¬ 
tionized” the ihdustry. 

The Third Circuit Court of Appeals 
affirmed the decision of the District 
Court, which, it was declared, had re¬ 
versed a long line o^ decisions. 


Technical courses of broad range are 
to he given at Carnegie Tech, during 
the coming summer. The school will 
open Juno 2n for H wcek.s. The colleges 
of engineering and industries are to 
otter an especially good choice in the 
vkork wliich may be taken. 

Three airplanes, loaned by the War 
Department, are now being fitted up 
for the boll weevil campaign by the 
Department of Agriculture. If this 
work IS successful, further funds will 
he used in dusting calcium arsenate by 
this means. 

Five research fellowships, each of 
value of $810 per year, are open at the 
College of Mines, Seattle. Wash. The 
following subjects have been selected 
for inve.stigation. Coal washing, electro¬ 
metallurgy. ferrous metallurgy, supci- 
refractories, and white ware bodies. 
Applications are due not later than 
May 10 and should bo addressed to 
Dean Milnor Roberts. 

Newsprint, woodpulp and lumber are 
the chief products that contributed to 
the increase in Canada's exports to the 
United SUtes for the 11 months of the 


The Kuhr export situation, despite 
much discussion and many assurances 
of improvement, remains practically 
unchanged. German exporters have 
been instructed by their government 
not to pay the 10 per cent duty imposed 
by the French. The blockade remains 
a.s effective as ever. 

The (iypaum Industries Association 
of Chicago has been found not guilty of 
violation of anti-trust laws. The gov¬ 
ernment, through the Federal Trade 
Commission, has dropped its charge of 
manipulation to obtain monopoly. 

Lignite or brown coal is being used 
in many German industries, including 
those producing potash and nitrogenous 
fertilizer. Power stalion.s, glass and 
potteries factories are also using lignite 
for fuel, mainly in form of briquets. 

Exceptionally strong fertilizers are 
obtained by the treatment of Vesuvian 
lava, according to a dispatch just re¬ 
ceived from Milan. A phosphoric solu¬ 
tion is used in this treatment. If prac¬ 
tical results bear out expectations a 
new fertiiiier for Italian agrlcultare 
will be available. 
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Active Movement in Heavy Chemicals 
Absorbs Domestic Output 

Trading in German Chemicals for Shipment Restricted—Per¬ 
manganate of Potash in Strong Position—Arsenic 
Irregular—Active Call for Tartaric Acid—Higher 
Prices for Imported Potassium Bromide 


C ONTINUED call for contract deliv¬ 
eries of heavy chemicals is taking 
up the bulk of production. New businc.s.s 
placed during the week was not large, 
but this is accounted for by the fai-t 
lhat the large consuming trades arc 
covered ahead. The total movement so 
far this month has assumed record pro¬ 
portions. The situation surrounding 
chemicals of German origin is growing 
more complex. This has resulted m 
uncertainty regarding shipments and in 


for a long time, there may be many 
changes in fundamental conditions 
which will nullify present calculations. 


Acetic Acid—Glacial is reported to be 
easy with some resale lots to be had 
at price concessions. First, hands quote 
the market unchanged at $12.05(ml2.85. 
The lower grades are moving steadily 
to consumers and prices are well main- 


“(ihem. & Mel.” Weighted 
Index «»f (Ihemieal Price* 

Base -- 10(1 f.ir 1913-11 


ThiM wt^ok. 

Ijtst weuk . 

ApnJ. l!itK (hli:)i i 
April, mil* . . 
April, 

Apia. l»i;i (low) 
April. , . 


.. .JH 1 . 4 I 

. 181.(1 

. . . 286.00 
.. . 281.00 

.261.00 

.140.00 

. . .158,01) 


The weekly index number xhows a 
moderai*' (leellnc of O.ia point ooca* 
flioned b;i ttio HllKbtle euHlcr ail nation 
in fertilizer miiterlaiN nnd a |e. difip 
in letlnotl glyeerlne. 


at I2iic. per lb. at the works with small 
lots commanding the usual premiums. 

Sulphuric Acid—Contract deliveries 
are tukinp up the bulk of production 
and many priMlucers are unable to ac¬ 
cept orders for prompt shipment. This 
places the market in a strong position. 


some cases importers have withdrawn 
(luotationa, as no assurance can he given 
that deliveries will be made within the 
time limits specified. This condition is 
true not only of chemicals coming from 
the Ruhr Valley but also of those from 
other sections of Germany, as the raw 
materials in many (‘ases are drawn 
from the Ruhr. Furthermore the impo¬ 
sition of export taxes on goods shipped 
from the latter section has a demoraliz¬ 
ing effect on business. To add to the 
confusion the German Government is 
reported to have advised exporters not 
to pay the export taxes and if this 
policy is followed out, no permits for 
.shipment will be issued. 

Building Operations Increase 

Reports on building operations show 
that activity in that line is going on 
unabated. This accounts for the heavy 
consumption of such chemicals as enter 
into the dry color trade and other 
branches of the paint and varnish in- 


$3,174 for 28 per rent and $6.35 for 
.56 per cent. 

Boric Acid—Producing coats are 
fairly steady and conauniing require¬ 
ments are up to expectations. The 
market ia reported to be established 
on a sU'ady baaia and no price fluctua¬ 
tions seem in prospect for the near fu¬ 
ture. Powdered and crystals are quoted 
at lie. per Ib. in .sacks, 12r. per lb. in 
barrels and 12c. per lb. in kega. 

Citric Acid—Cables indicate u strong 
market abroad and 52c. per lb. is given 
as the lowest price for shipmenta. Con¬ 
suming interest is good and unleas a 
change takes place in the foreign situ¬ 
ation the probability of still higher 
prices is bright. Domestic goods are 
firm at 49@rj0c. per lb. 

Hydrofluoric Acid—Buying has been 
along quiet lines and pric(^a arc stead¬ 
ied only by the strong position of raw 
materials. Kxport demand i.s not in 
evidence. Prici^a are held at 7^7Sc. 


Quotations are $9(<i)$10.r)0 per ton for 
60 degree and $l5(d)16 per ton for 66 
per cent. These prices are for tank 
cars at the works. 

Tartaric Acid—Active buying has 
featured this material. Consumen 
have covered as far ahead as possible 
ami with prices going up they have 
taken spot offerings in large volume. 
Imported could still he procured at 34c. 
per lb. but 344c. per lb. wa.s asked In 
several directions. Domofltic grades 
were steady at 350. per lb. 

Potashea 

Bichromate of Potaah—Trunaactlons 
have been confined to small lota and 
aelU.TR have been eager to book what¬ 
ever business was in sight, Prices as 
low as lOic, per Ih. f.o.b. works were 
heard and ranged upward to lOiSc. per 
lb. Offerings are not heavy and price 
fiuetuationa .seem to b(' influenced more 
by the volume of trading than hy any 
other factor. 


duBtries. Substantial decreases in the 
shortage of freight cars also is reported 
and fewer complaints are heard about 
delays in shipping chemicals. 

Prices for the majority of chemicals 
of domestic origin have held a steady 
position with a firm tone generally 
noted, due to good consuming demand 
and strong producing costs. Most im¬ 
ported chemicals have shown a ten¬ 
dency to advance and this is especially 
true of all potash compounds. Arrivals 
of foreign made chemicals were of good 
volume but in most cases they were 
sold ahead and had little if any influ¬ 
ence as price factors. Some specula¬ 
tion has arisen with reference to new 
contract prices for soda 4iBh and other 
basic chemicals as it is feared that ad¬ 
vances in price are probable, bat as 
these new prices will not be announced 


for the 30 per cent and ll(«)lUc. for 
48 per cent. 

Lactic Acid—Shipment priceK for 
foreign material have been high enough 
to shut off much business from that 
direction and that is one reason for the 
firm condition of the present market. 
Domestic makes have been finding a 
ready outlet and prices for all selec¬ 
tions are strong. Quotations are 4i@ 
r)4c. for 22 per cent dark and 5J@)64c. 
for 22 per cent light, 

Oxalic Acid —Only small lots of im¬ 
ported material were on the market 
and they were held at 13i@l34c. per 
lb. One lot of 30 bbl. was reported 
to have been offered at the outside fig¬ 
ure. Demand has not been active but 
restricted iraports has a steadying ef¬ 
fect on values. Domestic oxalic holds 


Chlorate of Potash—The shipment 
situation with reference to most potash 
compound.^ has given concern regarding 
future .supplies of foreign goods. This 
has been noted in the market for chlo¬ 
rate and as spot slocks are pretty well 
depleted, a firm market has been cre¬ 
ated. Quotations on .spot are given at 
7i@73c. per lb. but there ia not much 
to be had, especially at the inaide fig¬ 
ure, Domestic chlorate is offered at 
84(/i)9c. per lb. f.o.b. works. 

Carbonate of Potash—BuRineas has 
been held down to amal! proportiona by 
the absence of spot goods. Small lots 
of hydrated 80-85 per cent have 
changed hands at 73c. per Ih. Calcined 
80-86 per cent is in a wholly nominal 
position. Shipment prices are based on 
ao much uncertainty regarding deliv-^ 
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eri«i that they mean hardly anythin);. 
Demand has not been active, as mo.Ht 
canaumem laid in supplies when dan¬ 
ger of curtailed shipments drst becumc 
manifest. • 

Caustic Soda—Higher prices for ship¬ 
ment have been quoted and this has 
resulted in a very firm market for 
spot holdings. Sales of 88-92 per cent 
have been made at 8Jc. per lb. on .spot 
with some sellers asking Sic. per lb. 
Shipment prices are quoted at 8Jc. to 
8i|c. per lb., acconling to seller. Home 
producers are firm in their views and 
maintain carlol quotations for 88-92 per 
cent at 8ic. per lb. f.n.b. works. 

Permanganate of Potash—Irregulari¬ 
ties in price have continued to feature 
the market for permanganate. This 
undoubtedly was caused by sales of oibi 
lota at private terms and at prices 
which did not represent the market, as 
further lots were not available at lhi>se 
terms. The general asking price at 
the clo.se was fixed at an inside figure 
of 26c. per lb. Some goods afloat solil 
at 25c. per lb. Some importers have 
withdrawn all quotations for ahiiinient.- 
and futures can not be quoted at any 
level with assurnnee that deliveries will 
be made within the contract specifica 
tions. 

Potash First Sorts—I-usl trading 
went through at He. per lb., but late in 
the week leading handlers marked up 
the quotation to 9c. per lb. nominal. 
Offerings were scanty, as production ha.o 
been restricted because of the low sell¬ 
ing prices obtaining at the dilTcrent 
centers of distribution. 

Sodas 

Acetate of Soda—Buyers have been 
showing but little interest and this has 
given an easy tendency to prices. Lead¬ 
ing factors are reluctant to lower quo¬ 
tations and are giving 6c. per lb. as the 
asking price but on firm bids there i.s 
no difficulty in shading that figure 
materially. 

Bichromate of Soda—Although pro¬ 
ducers are finding a good call from con¬ 
tract holders and a good part of pro¬ 
duction is being absorbed in this way, 
there is no scarcity of stocks and selling 
competition is a factor. The quotation 
is held at 7Jc. per lb., f.o.b. works, but 
some reports say that equalizing freight 
rates on delivered prices has practically 
resulted in price cutting. However, 
there are different instances where 
sellers are known to have maintained 
the quoted price levels, and the business 
has gone to the maker whose plant 
was nearest the point of delivery. 
Fundamentally the market appears to 
be in a firm position, as producers are 
operating on a small margin. Chrome 
ore is quoted at $20.50 per ton, c.i.f. 
Atlantic ports for Indian, }24@$26 per 
ton for New Caledonian, and $20@$22 
per ton for Rhodesian. 

Cauatk Sodar-There is no abatement 
to the heavy movement to domestic con¬ 
sumers. Buyers not only hold contracts 
for amounts considerably above normal, 
but they also are prompt in asking lor 
\ 


deliveries and it is evident that con- 
.^•um|itiun is keeping pace with produc¬ 
tion. Some producers arc unable to 
accept new business for April delivery, 
while others quote, former prices of 2Jc. 
per lb , work.s, ba.si.s 00 per cent, and 
are able to make prompt shipments. 
Healers are asking d.bOc. to ILOOc. per 
lb. on s|)ot for 76 per cent solid and 
small lot.s .sold this week a.s high a.s 
li.HOc. Iier lb. ex-store. Recent sales 
for exjiort were made at .'i.40c. per lb., 
r.a..s., and while this price is still heard 
It i.s purely nominal for prompt ship¬ 
ment, as the .sellers admit they are 
sold ahead. The best price for export 
is given at 3.46c. per lb. f.a.s. and 
uji to .'L.'iOc. per lb. has been paid. 

Chlorate of Soda - A lot of imported 
chlorate was scheduhsi to be sold at 
auction on Thursday. This lot was held 
in bonded warehouse in Brooklyn and 
different members of the trade were 
on hand at the appointed time to pre¬ 
sent bids, but the owner paid the 
charges which had accrued and the auc¬ 
tion did not take place. Offerings of 
imported on spot are limited and values 
lor good quality are steady at 6i@6Jc. 
per lb. Domestit makers continue to 
ask (lie. jier lb. at the works and up¬ 
wards on a quantity basis. 

Fluoride of Soda—Consumers have 
been taking more interest in this chem¬ 
ical and the volume of business placed 
shows a material gain. The undertone 

10 jirices is strong, and quotations have 
been marked up to an inside figure of 

11 Ic. per lb. 

Hyposulphite of Soda -Recent lower¬ 
ing 111 iirices has failed to stimulate 
buying to any pronounced degree and 
another quiet week was reported by 
sellers. Foreign offerings continue lo 
compete actively with domestic makes 
and this prevents any real stability to 
values. Quotations are repeated at 
.i;2.50|a)$2.75 per 100 lb. 

Nitrate of Soda—Current busine.ss is 
fairly good for this time of year and 
while demand in the South has fallen 
off, there is a steady movement to 
Northern consumers. Prices are quot- 
ably unchanged at J2.66 per 100 lb. ex- 
vessel, although some sellers have tried 
to effect sales at higher levels. Busi¬ 
ness for forward positions is quiet, as 
domestic buyers feel that new price 
schedules may work out more in their 
favor in view of alow call for nitrate 
from European countries. 

Nitrite of Soda—Some improvement 
in trading was reported in the past few 
days, but the market is still far from 
active. Importers are offering freely, 
but already are quoting close to actual 
laid down cost and are unwilling to 
shade prices further. Asking prices for 
imported are given as 8J@9c. per lb. 
depending on quantity and seller. Do¬ 
mestic grades are quiet at 10@10|c. 
per lb. 

Soda Aah—While new contract prices 
ate still several months off, there is 
considerable speculation on the part of 
buyers regarding them. In view of the 
unusually heavy movement so far this 


year and the increased cost of produc¬ 
tion it is believed that the new prices 
will be established on higher price levels 
than are now quoted. There was no 
change in the spot on shipment market 
during the week. Sumo sellers say 
if deliverie.s continue throughout the 
month on the same scale as during the 
first half of Ihc month, that April will 
show a record disappearance. Prompt 
deliveries of light ash are offered by 
dealers at Jl.TG in bags and $1.95 in 
barrels. Producers quote contracts at 
$1.20 in hag.s and $1.40 in barrels, car- 
lots work.s, ba.sis 48 per cent. Dense 
ash hold.s at $1.2.5 in bags and $1.45 in 
barrels. 

Miscellaneous 

Acetone—Producers reported a steady 
market, production in several directions 
being well sold up. The prices were 
maintained by first-hands at 22@ 
22ic. per lb., tbe inside figure obtaining 
on carload lot transactions. 

Antimony Oxide—While the under¬ 
tone of the market reflected the firmer 
situation in China, prices underwent no 
further change. White oxide, 99 per 
cent, held at 9c. per lb. Standard needle 
antimony, powdered, was available at 
8c. per lb. On the lump 75c. per lb. 
represented the market. Several ship¬ 
ments arrived here during the past 
week. 

Acetate of Lime—Demand was mod¬ 
erate, but prices held on the old basis 
of $3.50 per 100 lb. Production in Feb¬ 
ruary was officially placed at 13,894 lb., 
against 16,544 lb. in January and 7,993 
lb. in February a year ago. 

Arsenic—Sales of spot goods were 
reported at 15ic. per lb. and some mate¬ 
rial afloat sold at the same figure. The 
general asking price for spot, however, 
was 16Jc. per lb. Moderate sized ar¬ 
rivals reached the local market from 
different foreign countries, but most of 
this went out direct to consumers and 
ihere has been no gain in the holdings 
of local sellers. 

Cakium Arsenate — Reports from 
Washington state that the supply of 
calcium arsenate will be considerably 
larger than had been forecast some 
time ago, but still there will be a 
scarcity of something like 6,000 tons. 
Orders for large amounts are reported 
to be on the market. Prices are firm at 
175@18c. per lb. 

Copper Sulphate—Arrivals of im¬ 
ported sulphate were again noted dur¬ 
ing the week. Prices for imported 
grades are rather easy and range from 
$6.70 to $6.86 per 100 lb. Domestic 
makes are not moving freely and .in 
general a quiet week was reported. 
Quotations of domestic sellers are 
$6.26@$6.60 per 100 lb. 

Potassium Bromide—Imported potas¬ 
sium bromide was raised Ic. per lb., 
closing prices ranging from lOiigilTc. 
per lb., immediate and nearby delivery. 
Importers refused to name a flat price 
on forward material because of the 
shipping situation abroad and the mar¬ 
ket on futures was entirely nominal. 
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Coal-Tar Products 


Quiet Week for Alcohol 


Phenol on Spot Higher—Consumers of Cresylic to Ask for Lower 
Tariff Rate—Naphthalene in Demand and Firm 


First hands reported a quiet week< 
yet prices did not chantre. Denatured 
alcol^)l was a shade easier in some dl- 


T iHE inquiry lor phenol was active 
and the market in “outside” chan¬ 
nels developed further strength, resale 
]iarcels moving at higher prices. At 
least three new sources of production 
will compete for business, this tall, but 
until the output of domestic producers 
can be increased the trade expects 
prices to hold relatively firm. The situ¬ 
ation in cresylic acid attracted wide¬ 
spread attention. The supply available 
from domestic sources is inadequate 
and large consumers have been hard 
hit by the high tariff on foreign mate¬ 
rial. At a meeting of importers and 
consumers held early in the week, a 
committee was appointed to present 
the matter before the Tariff Commis¬ 
sion in the hope that something might 
be done to change conditions. The 
committee will apply for a RO per cent 
reduction in the duty. Importers were 
iiot disposed to quote on shipment 
goods except on a flat c.i.f. basis, the 
buyer to look after all tariff charges, 
etc. In naphthalene the market pre¬ 
sented a rather firm front covering 
spot and nearby goods, but on futures 
the outlook appeared to favor buyers. 
Foreign cables on crude were nominally 
unchanged. Easier exchange was a 
factor at different times. Importations 
of aniline colors from Germany have 
been larger of late, but apprehension is 
felt in regard to the supply situation 
from now on, as the developments in 
the Ruhr have been decidedly unfavor¬ 
able. Domestic producers, of course, 
welcome this opportunity to push their 
wares in domestic as well as foreign 
markets. The intermediates reflected 
the steady situation in the important 
bases, but prices named covered a wide 
range, depending upon the make, quan¬ 
tity and delivery. 

Coal-Tar Crudes, Etc. 
Benzene—Leading factors reported 
the market unchanged, the demand be¬ 
ing sufficient to hold prices on the old 
basis. Production has been larger and 
some traders feel that the demand will 
have to improve considerably in order 
to bring out any showing of strength 
in the market. The contract price held 
at 27c. per gal. 

Cresylic Acid —Interest in the tariff 
situation attracted the attention of pro¬ 
ducers. Consumers of cresylic acid are 
dissatisfied with the rate of duty now 
in force and an attempt will be made 
to have the rate cut in two. Trading 
in foreign material was limited in vol¬ 
ume because of the “prohibitive” tariff, 
although it was common gossip that 
certain consumers were much in need 
of supplies. English material for ship¬ 
ment held around 85c. per gal., in bond, 
c.i.f. basis. On spot the market for 
cresylic ranged from )1.30@$1A0 per 
as to quality, etc. Domestic pro¬ 
ducers were “sold up” and from all 
indicaidons will not be in a position to 
offer auppUee in ^ «pen market for 
some tim to e<m. 


Naphthalene—Several shipments of 
crude arrived from abroad last week. 

The foreign markets for. crude ruled 
firm at the recent advance to 3i@3ilc. 
per lb., c.i.f. New York basi.s. Demand 
lor flake and balls was good, the former 
bolding at bic. per ib., while the latter 
was more or less nominal at 10i@llc. 
per lb. 

Phenol—Resale offerings were lim¬ 
ited to .small lots only and prices 
developed further strength, actual 
bu.sinesK passing at r).3@56c. per lb., im¬ 
mediate delivery. At the close 55c. ap¬ 
parently was the general asking price. 
Leading domestic producers were not 
in a position to quote, the output being 
sold up around 26@28c. per lb. It was 
reported in trade circles that three 
manufacturers were pushing plans to 
re-enter the field, but new production 
cannot reach the open market for some 
months to come. Surplus war material 
is being consumed at a rapid rate and 
the supply situation is regarded as a 
.serious one. 

Solvent Naphtha—A report to the ef¬ 
fect that a large petroleum refiner was 
in a position to offer solvent naphtha in 
a liberal way could not be confirmed. 
Producers regard the situation as firm, 
having nothing to offer because of the 
sold-up condition of the market. The 
nominal quotation on th' water-white 
v7as unchanged at .'17@40c. per gal. 

Toluene—Trading was inactive, but 
with nothing pressing on the market 
prices were reported at 30@)35c. per gal. 

Beta-Naphthol—The market was a 
little irregular in outside channels, scat¬ 
tered lots offering at a shade under 
23c. per lb. for the technical variety. 
Producers, as a rule, hold out for 23ic. 
per lb. Demand was quiet. 

Alpha-Naphthylamine—A firmer un¬ 
dertone featured the market and there 
was talk of higher prices in some direc¬ 
tions. At the close prices ranged from 
36@38c. per lb., according to quantity 
and .seller. 

Benzoic AcW—There were offerings 
of the U.S.P. grade for immediate de¬ 
livery at 72@74c. per lb. Demand was 
fairly active and prices presented a 
firm appearance. 

Naphthionic Acid—The crude closed 
at 55@60c. per lb. Prices were unset¬ 
tled on freer offerings. 

Ortho-Toluidine—Closing prices were 
firmer and the range was revised to 
14@1.5c. per lb. for spot material. 

Para-Amidophenol — The base was 
available at »1.20@$1.80 per lb., de¬ 
pending on the brand and quantity. A 
firmer undertone was apparent in nearly 
all quarters. 

Reaorcinsl—There were offerings of 
the tedmieal at fl.40@tL60 per Ib., in 
kegs, with the pore nominal at f2@ 
1110 per lb. Trading was slow, bnt 
prices lA efaise were steady. 


ructions because of the seasonable . 
slump in the demand. The No. 1, 188 
proof, held at 39c. per gal., with the 
No. 6 grade at 38c. Ethyl spirits, 190 
proof, closed nominally at 34.75@84.8B 
per gal. Methanol, 95 per cent, settled 
at |1.19((i|t.2l per gal. Production of 
methanol in February was placed at 
773,179 gal., against 933,171 gal. in 
January and 457,656 gal. in February 
a year ago. 

ChemiHlg Invettligate Ruling 
on Glyrerine Patent 

A ccynrniUee of the Manufacturing 
ChemistvH’ Aaitudation is investigating 
^he recent action of the Commissioner of 
Patents in upholding a German allega¬ 
tion of infringement on a patent cover¬ 
ing a process for glycerine reduction. 

A government employee named Eoff 
obtained a patent on this process in 
1917, which he dedicated to the public. 
After the enactment of the Nolan act, 
a Gorman interest filed a contest pro¬ 
ceeding, alleging infringement. In that 
protest it was stated that the reduction 
process had betm perfected in Germany 
prior to 1917 and had not been patented 
in the United States solely because of 
war-time restrictions. The contention 
of the Germans was upheld by the 
Commissioner of Patents. 

The Manufacturing Chemists fear 
that were this ruling allowed to stand 
it would constitute a dangerous prec¬ 
edent in that it would give aliens an 
opportunity to claim patent rights to 
which they are not entitled. 


Commodity Markets in 
France 

In the naval stores industry the first 
gathering of the new crop is now tak¬ 
ing place under good conditions. Rome 
turpentine from the new crop will be 
on the market toward the end of April, 
and the dry products about the middle 
of May. The French Government de¬ 
nies prohibition of exports. 

Stocks of essential oils are too low 
for the demand. 

The production of acids in general 
is increasing and the market is strong. 
Of these, sulphuric acid is the most 
active; the superphosphate and sul¬ 
phate of ammonia industries, however, 
are flourishing. Nitric acid is calmer 
because of difficulties in the metal¬ 
lurgical industry. The secondary chem¬ 
icals are active largely on account of 
the Ruhr developments. 

The paint and dyestuffs markets are 
active; buyers, however, are hesitating 
to cover themselves for long periods 
because of high prices. 

The production of alcohol in France 
during the period Sept. 1 to March 1 
totaled 1,828,000 hi., compared with 
1,027,000 for the same period the pre- 
vloua year. The prohibition of the 
export and import of molaases was r«- 
establlshed by decree on March U. 
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Vegetable Oils and Fats 

Linseed Oil Again Higher—Crude Cottonseed Steadies—Coconut at 
8y<t. Coastr-I’alm Oils Cnsettled 

T rading in vegetable oils and fata liaiiintr hundliTs continued to quote the 
was not active, hut with stocks market at he., sellers tanka, coast, and 
availahle for immediate consunnilion hitoiltfc., sellers tanka, New t ork. A 
rather litrht, the tendency of prices, in mill on the coast has been forced to 
the main, favored aellera. Linseed was shut down temporarily because of the 
marki'd up lie. [ler pal. Goconut sold .shortage in copra. ^ (kipra, aundned, 
off a little on the Pacific Coast on re held nominally at .ijc- per Ih., c.i.f. 
sale offerinKS, hut this failed to un.scttle coast. 

the market in first-hand quarters. Cot ^ood Oil— Meaper spot hold- 

tonseed ruled lirm despite the talk of were maintained at liridellTc. per lb. 

a substantial increase in the cotton ^ parcel of May arrival nil was avail- 
acreape. Tallow ruled firm on the '.Ic. ^pi,. upp ^ May-.lune shipment 


point. No sales were reported. In 
crude the feature was the apparent 
willinpnesa on the part of refiners to 
consider foreiijn offerings. Soap-lye, 
basis 80 per cent, sold in the West at 
lOJc., carlots. At the close lOJc. was 
considered inside. Saponification held 
around 12c., loose, carlots, f.o.b. point 
of production. 

Casein—Several round lots of casein 
arrived at New York from foreign 
ports. The ififerings were scanty, as 
production in this country has not yet 
assumed normal proportions. Nominal 
spot prices for the technical gradep 
ranged from 23@26c. per lb. Shipment 
prices were wholly nominal, as buyers 
could not be interested at this time. 


ha.sis for the extra. 

Linset-d Oil—Closing prices were He, 
per gal. higher than a week atNi, car 
lots, April-May shipment, settling al 
$1.17 per gal. Several crushers re¬ 
fused to quote on full carlot business, 
nearby delivery, and restricted opera¬ 
tions to less than carlots al .$1.20 |ier 
gal. June oil, carlots, settled at $I.M 
per gal., with July forward at $1.10(n.' 
$1.11 per gal., according to the sellei. 

A parcel of six cars of raw oil sold for 
July-August-Septeinber delivery, two 
curs each month, at $1.00 per gal., this 
sale going through just before the ad¬ 
vance was announced. Crushers in the 
East are operating at full capacity, but 
with the output of the Western mills re¬ 
stricted the supply situation remains 
light. A crusher in the West went on 
record with a statement to the effect 
that no impixivement in the doinest.ic 
situation could .set in before June, al 
which lime the Western plants .should 
have enough seed on hand to resume 
opi'rations on a normal scale. Foreign 
oil sold al $1.00 May shipment, April 
shipment was offered at $1.1 li per gal., 
duly paid, landed weight, c.i.f. New 
York. There was a good inquiry foi 
nearby foreign oil. 

Cottonseed Oil—Late in the week se\ 
oral car.s of crude sold at lOBc. per lli., 
f.o.b. Memphis, indicating that jirices 
stiffened a little. .Actual consuming de¬ 
mand for refined oil and compound lard 
held up well, considering the increased 
(ximpetition with lard, and the trade is 
speculating on a favorabU' March report., 
private estimates on the disappearance 
ranging from ItlO.tlOO to 2110,000 bbl. 
The available supply for the remninder 
of the .season is short of reipiiremciits. 
calculating on a normal volume of husi 
ness, and most refiners favor the long 
side of the niarkel. Bleachahle oil .sold 
al Hie., buyers' tank.s, f.o.b. Boston. 
T.Rrd compound held at lllic. per lb., 
carlots, f.o.b. New A'ork. Oleo stearine 
closed steady at lie. per lb. asked. 
Hogs in Chicago brought from $7((ii 
$8.,AO per cwl. 

(lorn Oil—There were sales of crude 
in the Middle We.st at lOt'c. per lb., 
tank cars, f o.b. mills. 

Coconut Oil—The sale of two tanks 
of Ceylon type oil on the Pacific Caiaat 
at RJc. per lb„ a decline of ic., failed 
to shake the confidence of local traders. 
This sale involved resale material and 


from the Orient sold at 2r)ic. per lb. 
.hhorts are being badly squeezed. 

I’alm Oil—A cargo arrived from Af¬ 
rica, hut this oil went directly into 
consuming channels, Lagos oil for 
shipment was irregular at Ri@RSc, per 
Ih. Niger oil for shipment was avail¬ 
able at 8Jc., c.i.f. New York, a de¬ 
cline of 4c. 

Sesame Oil—Prompt shipment trom 
Rotterdam closed at 124c. on the refined 
(•rade, duty paid, New York. On May 
liusines.s the nominal quotation was 
I2',c., with intimation that 12c, might 
go through on May-June. 

Peanut Oil—Crude peanut in the 
South was scarce and 14c. was the gen¬ 
eral a.sking price, lank oars, f.o.b. milks. 

Soya Bean Oil—Sales of April ship- 
menl from the coast went through at 
lOilc., duty paid, seller.s’ tanks. At the 
close 104c. was asked for April and 
lOtlc for May, Pacific Coast ports. In 
New York the market for nearby oil 
held at lOic., duty paid, lank cur basis. 
On hulk oil for .shipment from the 
Orient. Kc. was asked, in bond, c.i.f. New 
York. 

.Menhaden Oil—The .sale of a round 
lot of crude menhaden oil was reported 
lust week at .Afic. per gal., tank car 
ha.^is. f.o.b. northern plant, an advanee 
of .he. from the trading level of the 
week previous. The oil sold on the “if 
niaih " ha,sis. It is estimated that more 
than 22 000 barrels have been disposed 
of to date. 

Tallow and Greases—Bids for city ex¬ 
tra tallow at Oc. ex-plant were turned 
down. The market settled at 94c. 
asked. At the London weekly auction, 
held on April 11, 1,018 rusks of tallow 
were offered and 721 sold at prices that 
were fid. to Is. higher. Greases in the 
New' A'ork 5rade were firm on scanty 
offerings. Good quality yellow settled 
at 8i(ih88c. per lb. 

Miscellaneous Materials 

Glycerine—Chemically pure glycer¬ 
ine was not subjected to any further 
price changes, leading refiners holding 
the market on the 18c. per lb. basis, 
drums included. The demand was in¬ 
active, bat with no weakness in crude 
the undertone steadied. Dynamite was 
quiet, yet producers’ ideas held at 
181@17c. per lb., carlota, f.o.b. shipping 


Lithoponc — Producers reported a 
steady call for lithopone, and with no 
change in basic products the market 
ruled firm in all quarters. Domestic 
held at 7c. per lb. in bags, carlots, 
nearby po.sitiona. 

Naval Stores -The new crop season 
is now at hand and consumers refuse 
to anticipate in their wants. As a re¬ 
sult prices for turpentine softened a 
little and nominal quotations at the 
close ranged from $1.58(3)$1.59 per gal. 
Export demand, according to advices 
from Savannah, has suffered by the re¬ 
cent sharp advance in prices. It is yet 
too early to forecast production. Rosins 
were nominally unchanged. The “B” 
grade held on the basis of $6.20 per 
barrel. 

Pyrites—Prices were steady in sym¬ 
pathy with foreign market.s. Imported 
lump and fine held at 12c. per unit, ex- 
steamer, Atlantic port. 

Shellac—With no important change 
abroad and inquiry here much better, 
the market for shellac was fairly steady 
at the close. T. N. sold at 76c. on spot, 
and 75c. cx-dock. Bleached, bone dry, 
was offered at 89c. per lb., immediate 
delivery, while on futures nominal 
quotations of 85@86c. were named. 
Superfine orange on spot was traded 
in at 80c. per lb. T. N. for shipment 
from Calcutta settled at 70c. c.i.f. New 
York. 

White l.ead—The official contract 
price of the metal did not change, hold¬ 
ing at 8.2ric. per lb.. New York. Cor- 
roders report an active market for white 
lead and with no accumulation in stocks 
regard the situation as firm. Painting 
operations are of huge proportions and 
the output of corroders will be taxed 
to the limit. Standard dry white lead, 
basic carbonate, held at 9ic. per lb., in 
casks, carload lots or more. Dry red 
lead was quotably unchanged at 11.40c. 
per pound, round-lot basis. 

Zinc Oxide —With no important 
change in the metal prices for oxide 
were repeated on the old basis. Demand 
was active and the undertone was 
steady in all directions. American 
process, lead frc'e, was offered at 8c. 
per lb., carload lot basis. The leaded 
grades held at 7@7Ic. per lb. Domestic 
producer* quote 9Jc. on the French 
process, red seal. 
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Imports at the Port of New York 

April fi to April 12 ^ 


A('H>W—Sli dr. (,T»'8ylk'. Glasgow, Uiihi. 
147 dem. lonnio, Hamburg, Innis, Spcjil. n 
('o., 40 CH. stearic, Itottrrdani, M, W. 
I’arsons: 376 liales stearic, Kotleiflam, 
Smith & Nichols, Iiic.; 30 chR oxalic, ILoi- 
t« rdam. Froeff &. Co., 5 cm. butyric, fliun 
burg, Order; 141 pkg. formic, llaniburg, 
Int’l Accept, Bank. 

CHROMK —20 •bbl., llainburg, 
Hummel & Robinson. 

AMMONIA—14 dr., Callao, Duncan, l-’nx 
& Co. 

AMMONIUM I4IFLOHID--14 bbl., Ham¬ 
burg, Innlfl, Speiden & Co. 

AMMONIUM NITRATK—30 cm., Rrcni. n, 
Pfultz & Bauer; 3,157 csk., Hamburg, Kut 
iroff, Pickhardt & Co. 

AMMONIUM PKRSULPHATK- 20 kigH, 
London, J. Turner &. Co. 

ANTIMONY OXIl)E~-190 bg.. London, 
Willi Chang Trading Corp. 

ANTIMONY HULPHIOE--? csk.. Lomlun, 

K. H. VandegrifL ft Co. 

ARSENIC —188 csk., Hamburg. A J, 
Miircus & (7o.; 195 c's., Kobe. McKenzie & 
KostfT, 250 ca.. Kobe, H. Sundheuner. Inc-. 
271 cK., Kobe, Takata ft Co.; 127 c.s., Kobe, 

S, W. Ilridgc ft (-’o.. 120 ps., Kobe. Busk & 
IniTilels; 600 08 .. Yokohama, Chlpman Chern 
ling. Co.; 46 csk.. London, Order ; lOO csk , 
IlHiiiburg, U. W. Grecff St ('o.; 200 csk , 

IliiiTiburg, Ordci'. 

BARIUM CARBONATE- 2.52 bg.. Ham 
burg. Hardy & Kiiperti. 149 csk.. Hamburg. 
Order. 

BARIUM CllIiORlDE—56 bbl.. Hamburg. 
Iniiis, Speiden ft Co; 72 e.sk., Hamburg. 
Meteor Prod. Co. 

BARIUM NITRATE -40 csk.. Hamburg. 
Uoc.sslcr ft llasslacher Chem. Co. 

BARYTES — 560 bg.. Hamburg, L. A. 
Salomon ft Hro.s., Hb* csk., Hamburg, A 
Klipslein & Co. 

BORATE LIME—6,744 pkg., MeJllloncB. 
I’aciHc ('oast Borax Co. 

CASEIN—1.668 bg.. BuenoB Aires, Bank of 
America; 1,1C1 bg.. Buenos Aires. Order. 
3.50 bg,. T.ondon, C. Tennsnt. ft Rons. 

CALCIUM CHLORIDF^146 dr.. Ham¬ 
burg, Order; 95 dr.. Hamburg, Bauer & t’o. 

CAMPHOR—50 PS.. Kobe, Iwnl ft Co.: 
225 CM.. Kobe, Mitsui ft Co.; 50 cs., Kobe, 
Vick Chern. Co.; 60 cm.. Kobe. R. .1. Barry, 
Inc.; 100 PS.. Kobe. NIvoa Nitration Works 
CHEMICALS—18 ca., Havre. Order; 47 
cftk.. Hamburg, Chaplain ft Blhbo: 30 dr.. 
Hamburg. Order; 17 es.. Bremen. Pfaltz & 
Bauer; 20 bg., Danzig. Hardy & Rupertl, 
ine.; 312 pkg., Hamburg, Rnessler ft Haas- 
laeher Chem. Co.; 74 dr., London. M.allin- 
krodt Chern. Wk.s. ; 539 pkg., Hamburg. 

<►filer; 114 bbl.. Ilamlmrg, Truempy. Fae.sy 
ft Itesfhofr. Ine. 

CHALK—500 tons. London, Talnlor Trad¬ 
ing Co.; 1,000 bg.. Antwerp, Irving B.ank. 

COAL-TAR DISTILLATE—30 dr.. Glas¬ 
gow, Order. 

COLORS—21 pkg., Havre, Irving Bank. 
10 pkg., Marseilles. Order; 90 pkg. earth, 
Leghorn. H. J. Waddell ft Co.; 12 bbl. 
aniline, Rotterdam, Wetterwald A Pflster ; 

4 bbl rio.. Rotterdam. Order; 10 csk dry. 
.''Oulhamptnn, Order; 10 bbl. dry. Hamburg, 
Kuttroft. Pickhardt A Co.; 18 pkg. aniline. 
Hamburg, KutlrolT. Pickhardt ft Co.; 32 
psk. aniline, Hamburg. H. A. Metz ft Co. 

COPPER SULPHATE—98 csk.. Marseilles, 
r. 11. Brothers ; .829 csk.. Hamburg, Order; 
200 bhl., Hamburg. Order; 102 cbk., Ham- 
))urg'. Order; 200 enk.. Liverpool. Nitrate 
Agencies Co.; 200 rsk.. Liverpool. Order. 
CUTCH—300 cs., Singapore, Order. 
DEXTRINE—100 bg.. TTamburg. L. A 
.Salomon & Bros. 

DIVI-DTVT—1,685 bg.. Maracaibo. Su- 
zarte ft Whitney. 

1)YKS—21 PS., Havre, B. Weiner. 

EPSOM SALT—5.900 bg.. Hamburg, Bu 
perfoa Co.: 600 bg., Hamburg, Brown Bros, 
ft. Co.: 7,000 bg., Hamburg, Irving Bank. 

DLAUBERS salt— 200 bg.. Hamburg, 
Order ; 263 csk.. Hamburg, Globe Shipping 
Co.: 250 bbl.. Hamburg, E. M. Sergeant ft 
Co,; 168 bbl., Hamburg. Order. 

GLTCEBTNF—100 dr* Marscnies, Order; 
140 bbK. HartelUet, Order. 

ORAPHITS —150 bg., 254 Oik.. Mar- 

selllea, Order. 

OAMBUm—150 bf.. Singapore, Bank 
Line Trani. ft Itdg. Co. 


til'M 2ii pkg, trHKJK-untii, Thurston ft 
Briiidipli, Kt i-h. uldianum, GIumkow, Brown 
bru.s. ft ('(»,, ;i:i bg. myrrli.. Glasgow, Am. 

K\. NuCl ibiuk , 21l> bg. popul, Singapore, 
GujiiMiilv 'I'rust Ci>. . 2Vi lig. t'opal. Smgi»- 
pLili;, J, 1’ GilUspU' \ Sdiis , 199 bg copal. 
.Singiipurc. Urow’M Bros, ft I’o.; 100 cs. 

(larniir, Singapore, CluiHi- NaCI Bank ; 210 
bg. pojml. Stngapore, Order, luo bg. nrubic, 
l.ondun, order, 2(Ut bg. (-opHl, Antwerp, 

\ Hurst ft Son; ROM bg. copul, Antwerp, 

I ’.rown Bros. 

JIKXAMKTHYLKNK—80 ps.. Hamburg 
InduHtrial Trust t:o.; 10 cm., Hamburg. A. 
Klipsteln ft Co. 

IRON OXIDE—228 bbl. Malaga, Hummol 
ft Robinsun , 70 bbl, Malugu, Uelchard, Coul- 
Hlon, 1iu» , 70 iibl.. Malaga. .1. L. Smith ft 
iTo., 319 bbl., Malaga, (b K. Williams. 

MADNKHICM—1.119 bg., carbonate, GIub- 
gtiw. Ordrr; 170 bbl., chloride, Hamburg. 

A. Blanc, 70 csk.. chloride, Hambtirg, 
Order; 661 csk, calcined, itotterdam, II. J. 
Baker ft Bro.; 165 <lr.. Hnmburg, Innis, 
RpeldtHi ft Co.; 602 bbl. Hamburg, Hansu 
Co., 89 l)bl . Haml)urg. Biunk ; 161 pkg.. 
Hamburg. Order; o 

MYKOKALANS - - 9,600 pkg., Caloiitta. 
Order. 

MENTHOL—10 cs.. Koi>r, i:iiultal>lc Trust 
t'u. . 5(1 t's., Kr>l)e, Ordci 

NAPIITIIALKNE—500 bg . Hamburg. W 
H. Muller & Co , 495 bg., Hiimbiirg, Irving 
NhT’I Bank; 7.50 bg.. London. Irving Nat’l 
Bank , 666 bg., Hamburg, irving Nat'l Bank. 

OILS—Codllvef—4110 libl., Bergen. Scott 
ft Bowne, DU bbl., Bergen, <! Hulskhig; 50 
bill.. Bergen. A. StRllmun ft Co.; 155 bbl.. 
Bergen. Order; (-hina wood—100 bbl., Han¬ 
kow, Mitftul & Co.; 15,000 piculs, Hankow, 

L. C. (ilUesple ft Sons ; Fusel— 30 csk,. Mar- 
.seillis, Order, 70 pkg., Hamburg. Order; 

23 dr., Darien. 1. blatdltob ; 18 oek., Ham¬ 
burg. Guaranty IVusl Co . Hi dr.. Malaga. 
Du Vonl de Nemourn ft t’o.; Linseed—100 
iibl, Uotterdam. Nat’l City Bank; 283 bbl.. 
Rotterdam Order; 88 1)1)1., London. Inter¬ 
national Comp. Co,; Palm—320 cak.. Mar¬ 
seilles, Order. 202 bill.. Hamburg, African 
ft- Kastern Trnding Corp.; 200 csk., Koko, 
Niger Co.; 641 csk, Bovlnter. Irving Bank; 
4:t0 pflk., OisdK). Niger Co ; 354 PBk , Abon- 
erna African ft Rastern Tra,dlng Corp : 
80 cHk., Abonema. W. A. i^rtiaman; 800 CJik., 
Abonenui, Niger (Y).: 570 p.sk.. Port Har- 
eeiirt Niger Co.: 72 c-sk.. L«gos. G. B 
Ollivant ft Co.. 415 cxk . Cotonlo. J Holt A 
I'o 47 csk.. f:otonlo, Order; 176 cak.. 
(Bandpopp. Thornett A Fehr; 392 Cfik . 
Liverpool African A Easiern Trading 
Dorp 165 csk,. Liverpool, Order; 380 c«k.. 
L.mdon, African ft Eastern Trading Corp.: 
Peanut—400 I'sk.. Rotterdam H. H^d ; 
lVrin«—260 bbl,. Xoke. Balfour. William¬ 
son A Co,; 150 bid.. Kola*, Bank of N T : 
:i25 bbl.. Dairen, (''ook ft Swan Co.; 106 
bbl.. Dairen, lOast Aslnfl'* I'o., KHrdlne— 
1 . 911(1 PS, Kobe, Conk ft Hwan Co. 

HKkAME—279 bbl . Rotterdam. Nat'l CItv 
Bank: 292 bbl.. Rotterdam, Order. 

wl LPIIUR (olive foots)—500 bbl., Naples. 
Banea Cornm Ital.; 30(1 bbl., Palermo. 

Order 100 bbl.. aevllle. Chem Nat 1 Bank ; 
non bbl Seville, Bank of the Manhattan 
('n lii'o l.bk. Seville, Order; 260 bbl.. 
Malaga, Order; 4.50 Idik. Naples. Banea 
Comm. Ital.. 300 bbl. ('atania. Order. 

PDTAKSII M HALTS—131 bbl.. iiltrate. 
Hamburg. liiniH, .Sju-iden A- Go.; 10 bbl, prus 
slnle, Hamburg Bank of America; 129 pkg. 
sails, Hamburg, A. I<lii»'-tein ft Co.; 227 
btil, niirnte, Hamiiurg, Order; 10 csk., 
histilphile. Hamburg. Order: 70 bbl. ear- 
bonaU-, Hamburg, Order; 696 bbl. chlorHle 
Hamburg. Onh-r. 39 C«., chloride. Bremen, 
rfaltz A Bauer; I 500 c»k., ehlonile. Ham¬ 
burg. M ech. ft Metals Nat’l Uanit: 54 csk., 
salts, Hamburg. Kuttroff Pickhardt ft Co., 
55 dr permanganate'. Rotterdam. Order; 
644 CMk nitrate, Hamburg, Kuttroff. Plek- 
hardt ft Co.; 103 esk.. parhonale. Hamburg. 
Ooldsc.hmidt Corp ; 80 bbl.. carbonate, Ham¬ 
burg J. Munroe ft Co.. 702 dr., eaustic. 
Hamburg, A Kllpsteln ft Co ; 17 esk.. pot¬ 
ash salts. Hamburgh. Rowsler ft Hasslacher 
Chem Co • 100 csk.. alum, Hflmburg. A 
Klipsteln A Co,; 100 dr. permanganate 
Ksmburg, B, M. SerBPnnt A r'",: 22 ^"It. 
i-arhonnto Hnmbursr. OnU-r: 2,000 ml., 

.'hloratc, Hanim, Amor Krauer-r * To 
Corn.; 28 c«k., HainburK, Am. Ex. Na I 
Bank; 80 flr.. permanifanate, Antwerp. Ellw 
Jackson * Co ; 140 osk.. oarhonetc Ham- 
burK. Pstors, Whits* Co.: «0 Or., ejujtlc, 

Hamburg. PBtarB,WWts * 

chlorate. Hamburg. Moch. * Motata Natl 


atnburs, 

)1, H. 3. 


; 20 kt'gs pruMsliiio, Liverpool, 
ft Bro., 22 esk . carbonate, London, 


bg., UuonOB AireB. 
16,740 bg., Buonos 


Hank 
GrdiT 
Bakei 
Order 

mjEnRArilO—988 

G<dumbla Trust Co., __ 

Aires. Tannin Corp.; 2002 bg., Buenos Alrea, 
bkiullable TtubI ('o 

NEED8 — Llimeed — 19,316 bg.. UuenuB 
Aires, Bank of the Manhattan (Jo.; 7,450 
bg., iJuenos Alri'M. Merchants Nat'l Bonk. 
BdSlon ; D,94 0 tons. Rosario. Spenoor Kellogg 
ft Sons; 67,806 bg., Santa Fe, Order; 12.- 
255 bg.. Sun NIpoIub, Order; 63.D95 bg^ 
Santa F<', I-. Dre\’fuM ft Co.; 44,121 bg., 
Ilowirlo, ordet . 4K,074 i»g.. Ibtouy, Order: 
5,378 tona, UoKHrio, Order. Beeiuofr—600 
bg.. Shanghai. Wall Chang Trading Oo„ 
1,200 bg- Hhuiighiii, EubI Asiatic Co. 

HIIKLLAC l.i'UO pkg.. Southhampton. 
Order .•'2.291 I'g , Southamiiton. order, 35 
bg garnet, Hiimlmrg, Or<ler; 150 bg., Lon¬ 
don. Order, 4.) cm. garnet. Hamburg, A. 
Murphv & t'o., 45 hg.. Hamburg, Order: 

20" bp., Caleiilta. Ghasc Nat'l Bank; 47 
bp- Calcutta. Nat'l City Hank: 100 cheBta 
.seed, Calcutla. Bunk of America ; 100 bg. 
k's^rle lap, Calcutta, First Nat’l Bank of 
HoHton, 230 np.. ('aicultu. Bank of Br. 
West Africa. 378 hg.. Calcutta. Firet Fed¬ 
eral Foreign Hanking ('orp.. 1.238 pkg- 
('Hleutta, Older. 

HAL AMMDNIA<'--426 bbl.. Hamburg. 
Order; 98 cMk„ Hamburg. Order; 46 bbl.. 
Mainburp. .) Munroi ft Co. 

HODIl'M MAl.TH 58 <-8. cyanide, Mnr- 
setlles, Nat’l City Bank. 4.105 bg. aynthetlC 
jillrate 375 csk. nitrite, Hrevik. Order; 400 
eHk. hvT)osuli>))ite, MarHelllcB Order; 61 cak. 
aulphlfle, E. Sut.'i ft Co.; 72 bhl. fluoride, 
Hamburg, Innis St»eeden ft Co.; 97 oa. 
bromide, Haniburg, Farmers Loan ft Trust 
Co • 63 dr. perborate. Hamburg. Chem. 
Nat’l Bank. :i9 esk nruHstafo. Hamburg. 
Meteor UroductM Co.; 2dl dr. sulphide. Ham- 
Vmrp Order; 1".808 bg. nitrate. Igulquo. 
Weanol. Duval ft ('o.. 11.183 bg. nitrate, Iqul- 
que, Du T'ont de Nemours A Co.; 38,220 bg. 
nitrate, Antofagasta, Wessel, Duval ft Co.; 
18.870 hr.. AntofuRKHtw. for Norfolk: 80 
p.sk. perborate. Hamburg. Blackburn Tmd- 
lug Ce.: riU(‘ Hk. nitrate. Hamburg. Kuttroff. 
I’iekhardf ft Go.; 150 epk. perborate, Ham- 
bu'g. Order, 19 cs 4*nrbnnatp, T. Nevln; 
53.800 hg nitrate, Toi-opllla. W. R. Grace 
ft ’g»j, , 49,926 bp- Iquique. W. R. Grace ft 
Go,. 17 ('sk. Rotterdam, A. Kllpateln ft 
Go.' 9.161 bp. nitrate, Iquique. Baring Bros, 
ft Go. : 26 <'Nk perborate. Hamburg, Globe 
Shhtplng Go 27 csk fluoride, Hamburg. 
Order; 396 dr sulphide. Hamburg, Order; 
51 bhl. aertnte. Antwerp. Roessler ft Has- 
.slacker Gheni Go ; 94 bbl. phosphate. 

Antwerp. A KHiiMteln ft C(^.; 86 dr. nulphide. 
E Suter ft Go.; 200 bp. sulphide. TTamburg. 
T-’.qu!tnhle Trust Go : 200 bbl. hypc^sulphide, 
Hamburg, Order, 10 csk. pruealatc, Liver¬ 
pool IT, .T, Baker ft Bros. 

HTRONTIUM NITRATE— .38 cak,. Ham- 
burp. Meteor Products Go.; lOfl bbl., Ham¬ 
burg, Hunjtnel ft Robinson. 

TANNIN —17 csk- Havre, Qeigy Co. 
TARTAR. ('REDE 100 sk- Maraelllea. 
200 pk.. Marseilles. G. Pflzer ft Co.; 100 
pUg., Marseilles, Hrown Bros, ft Co.; 866 
bp., Valencln. C. Bflzer ft Co.; 277 bg.. 
Alicante, C Pfizer ft Co.: 484 bp- Alicante, 
Order; 293 bp- Rotterdam, C. Pflaar ft 
Go : ,34 bp.. Valparaiso. Order. 

TALC- 200 bg- Marseilles. Order. 
TAI.LDW—280 csk.. Buenos Aires, Bank 
of the Manhattnn Co.. 298 csk.. Ruanda 
Aires. Armt^ur ft Co. 

VERDinBIJ*—20 CM.. MarfieilieB. C. Hen- 
Hklnp; 20 csk,. Marseljlea, A. Kllpataln. 

M'AXEfl —100 bg. carnauba. Redfa, 
Elbert ft Co.: 121 bp. camauba. Ceara, 
RtmbTni'ver & Co.; 60 bg- Caara. 

L.TZurd Freres; 2 bg- Ccara, Order; 200 
cs. vegetable, Kobe, H. R. Lathrop ft Co, ; 
32 hp. hece, London. Order; 60 ng. beta. 
ViilpnralHo, Strobmeyer ft Arpo Co.; 40 bg. 
hrcN. Valparaiso. Order; 294 bg- Antwerp, 
Elbert ft Co. 

WOOL DREAflE — 90 bbl- Antwerp. 
F.lhert ft Co, 

ZINC cni^RATE —50 cak,. Hamburg, A. 
KMpateln ft Co. 

ZINC CHLORIDE—89 cak., Hamburg, 
Or(3er: 83 csk., Hamburg, Hardy ft Rupertl, 
Inc. 

ZINC OX1DB — too bbl., MaraaiUai, 
Hankers Truat Co.; 600 bbl., MamlUa. 
Nat’l City Bank. 

J 
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Current Prices in the New York Market 

* For ('.hemir.aU, Oils and Alliod Products 


General Chemicals 


Aeotio anhydride, H3'drums 

l)> 

|i) )8 • 


Acetone, driiirm 

Ib 

22 

2) 

Acid, ACM'lie. 28', , bbl lOOIIi 

3 17; ^ 

92' 

AocMC, iC',, l>bl ... 100 Ib 

6 Ti (. 

57 

Olaciid. 9%", .bid. .. lOOlh. 

12 05 - 12 

8) 

Boric, >d)l 

tb 

11 - 

II' 

Citric, kegs 

Ih. 

4'i - 

5ii 

Formir.flV: 

lb. 

• 141- 

17 

(iullic, tech 

Ib. 

.45 - 

')(t 

Hydrofluorip, 32', .carboys 

lb, 

12 - 

12 

Lnetie, 44'!,., tech . light, 




bb!. 

lb 

Mi- 

12 

22*’^ tech , light, bid . 

11) 

051 

llii 

MiiriAfir. 18' tiink* 100 lb, 

90 - 1 

(III 

.Murialic, 2U''. tiiuka, lUOlb 

1 00 1 

III 

Nitric, 36”, niirboys 

Ib 

04: 

1)3 

Nitric, 42”, curbnyH 

lb 

06 - • 

DM 

fHeiitii, 20";., iitiikH 

ton 

18 50 I') 

IK) 

Ogiilio, crvRt aIh. tdil 

Ib 

ni 

1)', 

Phnsphorip, 3(1', nnrbovH 

11). 

(171 

(IH, 

Pvroglitlu’, reRiildiinrd . .. 

Ib 

1 30 - 1 

6(1 

Hiilpluirie, 60' , innkR .... 

♦ on 

9 00 - 10 

on 

Mulfdiune. 60'‘.druitm 

ton 

12 00 - 14 

00 

fiulpliurie, 66”. tanks ,, 

ton 

13 on 15 

50 

Bulpl'iit'^^ 66 "tlrums ... . 

1 on 

19 00 2II 

Oil 

Tannic, U.H.l' . bid 

11) 

.63 

70 

Taiinie. teoh , bill 

Ib 

.43 

30 

Titrtiirir, imp crvn , bhl 

Ib 

.14 


Tarlurie. imp , powd , bbl 

lb. 

. 34 


Turtnric, dome«tir, bbl 

Ib 

.13 - 

j 

Tungsiic.jierlb . 

Ib 

1 in - 1 

20 ! 

Aloohni, butyl, druiiiH, fob 




works 

!b 

,27 

2'' 

Al Bohol ethv) ((^dogiip 




spirit),bbl 

gai. 

4 73 - 4 

95 

Mcohid. metlivl (rcc Methniird) 



Alcohol,iietiiiiure<i, I8Bproof 




No l.bhl . 

gill 

39 

40 

Alum, Hiunioniik, lump, bbl . 

Hi 

Oil- 

Olj 

Potash, biiiip. fd)l 

lb 

.03 - 

in! 

Chrome, lump, potash, bbl. 

Ib. 

051- 

lOJ 

Aluminuni sulphate, com , 




hags lOOlb. 

1.30- 1 

65 

Iron free Imgs . 

II) 

.021- 

(121 

Anna anuiiohiH, 26'”.drums.. 

lb. 

.06J- 

07 

AnimoniA. »nliv<lr<>UR, ov) 

lb. 

.10 - 

io| 

Ainiimniiiiii nirbimule, powd 




OAiihR, Mll|>orte<t 

lb. 

.09)- 

10 

Amni’umiiit carb uiate, powd 




domestic, bbl 

lb. 

.11 - 

14 

Ammoiituin liHrnte, tcch , 




casks 

lb 

10 - 

II 

Amvl Acetiite (ech .drums 


3 SO - 1 

73 

Arsenic, while, powd , bbl.... 

lb 

.131- 

16 

Arsenin, nnl, powd , kegs. 

lb 

.1)1 

15 

Barium ciirbonijfe, hid ... 

ion 

78 00 - 80 

00 

Bsriutii chloride, bbl. .. 

ton 

90 on - 95 

no 

Bnriuin dioxide. druiuB.. 

Ib 

18 - 

IM 

iXarium nitrnte. ensks 


08 - 

08; 

Rnrlurn sulphnie, bbl. 

Ib 

.04 - 


Hisno (lie. drv. bhl 

lb 

.04i- ^ 

0)1 

I'liinc fixe, pulp, hid . 

toll 

45 no - 53 

ou 

Bkaching powder, f.o.b. wks . 




drums . ion 111 . 

2 13 - 


Rnot N. Y. drums.... 100Ib 

2 60 - 2 

70 

Borai.ltbl. 

Ib 

.1151- 

0)t 

HfiMliltie. cascB 

tb 

.28 - 

30 

Calcium aoctHte, bags 100 tli 

3 50 - 3 

60 

Calcium oarhidr, drums 

lb 

.041- 

0)1 

Calcium cldoridc.fuBod,druina ton 

22 00 - 21 

00 

Gran, drums 

lb 

-Oli- 

on 

Calcium phosphate, mono, 




hid. 

lb. 

.061- 

07 

Cgmphor^ oases 

Ib. 

.89 - 

.91 

('arhon btsulpbidr. drums 

Ib. 

.07 - 

071 

Carbon tetraetdoride. druiiis. 

Ib. 

10 - 


Chalk, p r e c i p —domest ie. 




light, bbl. . . 

Ib. 

.0)1- 

.0)1 

TtoiiiNUie, heiivv, bbl.. 

Ib. 

,ou- 

.on 

imported, light, bid 

Ib. 

.04;- 

.03 

Odnrine, liquid, evlindera . . 

Ib. 

.06 - 

06t 

Chloroform.tiM'h .drums.. 

Ib 

.15 - 

.18 

Oihalt oxide, bbl 

Ib. 

2.10- J 

.25 

C(H>peras. bulk, f o b wks.... 

Ion 

16.50 - 20 

.00 

Copper carbonate, bid .. 

ll>. 

. 19 - 

20 

Oinper cyanide, drums . 

It). 

.47 - 

.50 

CnppefrBulphate,cTVS.,bbl , lOOIb. 

6 25 - 6 

50 

Oesmof iHrtaf.bbl 

Ib. 

2)1- 

261 

£psoni Suit, diiin.. tech , 




bhl. 100 Ih 

2 00 - : 

.23 

Kpaom salt, imp. tech , 




hags 100 lb. 

1 10 - 

.25 

Epaom salt, U.8.P., dnm , 




bbl. .1001b 

2 50 - 2.75 

Ether. U.R.P..drums .... . 

lb. 

, n - 

.15 

Ethyl acetate, enm , 85%., 




drums 

gal. 

.80 - 

.85 

Ethyl acetate, pure (acetic 




•(her. 98 % to 100%). . 


.95 - 

.00 

Frwmakiehyde, 40'*,. bid . 

lb 

.14' - 

.16 

FuUars eart-h, f.o.b. mintw net (on 

16 00 - t; 

.00 

Fullara earth—Imp . powd., net ton 

30,00 - 32.00 

Fusel oil, ref., drums. 

■>i. 

3.55 - 4 05 

Fuml oil. crude, drums _ 

gni 

2 30 - 2.40 

Qlaubefssalt, wks.,bags... lOOi^lb. 

1.20 - 

.40 


T hese pnces are for the spot 
market in New York City, but 
a special effort has been made 
to report American manufacturers’ 
quotations whenever available. In 
many cases these are for material 
f.o.b. works or on a contract basis 
and these prices arc so designated. 
Quotations on imported stocks are 
reported when they arc of sufficient 
importance to have a material 
effect on the market. Prices quoted 
in these columns apply to large 
quantities in original packages. 


1 lb < 

II 1)0 1 

n.25 

lb 

18 - 

. 18^ 

Ib 

I6j- 


lb. 

4 55 - 

4 65 

Ib. 

.12 - 

. 18 

Ih. 

.09J- 

. 10 

Ill 

091- 


Ib. 

.12 - 

.14 

Ib. 

.Mi- 

.12 

ll>. 

•111- 

.15 

Ih. 

.13 - 

.14 

Ib. 

.12- 


Ih 

.23 - 

24 

rr ton 

16 60 - 

17 00 

10 lb 

3.63 - 

3.63 

lb. 

.101- 

.11 

Ib. 

.07 - 

.07) 

lb 

071- 

.07) 

Ib 

08 - 

.08( 

gal- 

1 21 - 

1.21 

t 

1 23 - 
.lOf- 

1.25 

lb. 

.11)- 



.60 - 

.75 

Ib. 

.35 - 

.40 

lb. 

.30 - 

.15 

Ib. 

10)- 

.101 

lb. 

.16)- 

.23 

Ib. 

.061- 

.07 

lb. 

.071- 

.08 

lb. 

.45 - 

.50 

lb. 

09 

.09) 


(iliLiiliiTH Niilt, itn)i , i 

I i I vi'rrwic, <• |>. (IruiiiB TEtra. . 

»lIvciTiiH-. (ivimiiiiu', (IruitiB . 

I.fhiif. ri'RuliliiiiiNl 

It MM oxidu, rud, cuakM 
W(iitr,l)uicrnrbnnat«,dry, 

OlltikB 

Wliiir, baHinHiilpliuto, cunks 

WInIt*. in i>il, kets. 

Ib'd, drv. oiwks . 

Itf-d, in till, k(>{(a 
l,<'ii(l nrolnJo, white crys., bbl. 

hrou, n, brnkoti, riuikfi 
I.ciiil nrseimtf. powd., bbl.. 
l.inip-Hydraten, bbl— p< 

1.line, Lum|i, bill . ... 2l 

i.tlhurcc.roiniii .ctuikH... 

hlliiDphoiK', bAgg. 

in iilil 

MiiKneniiiin enrb., (cch., hagB 
Mclliiiiuil, 93'',, bbl 
M<tlmn.il,97':.hbl. , 

Nickel gull, tlniiblr, bbl... 

Ntckelggliii,single,bbl. 

IMiitmcene . 

I'tiiMphtinig, red, cAS«g. 

I 'liiniihoriifl. yellow, cages 
I'ottiHHiiim bichriminte, eaiikg 
I'ulHiwiiini bromide, grnn , 

bill. 

Polaaginm oarbonat«,80>83V'ri 

calcined, cMka. 

Pnlagfiuiiii chlorate, powd.. 

.’oiiigoiiim ovnnidr, (iruniB... 

I'otHMimn, lirHt gortg. onak 
rolaaaMitn byilroxidc (cauatie 

poinglOdrums. lOOlb. 8.25- 8.50 

PotngAiuni iodide, enaeg,..... lb 5.65- 3.73 

I’oinggiiitn nitrate,bbl. lb. .061- 

Pulaggiiim permanganate, 

drmng.. lb. .25 - .251 

PotAmium prtiMiate, red, 

pfwkg . . lb. ,80 - .85 

Putamiiiin pruBsiate, yellow, 

CBskg lb. .371*’ .38 

Salanimnnian, while, gran., 

cMkg, imported. lb. .07 - .071 

Halanimoniae, white, gran., 

b •!. domeatio.lb. .071- -O* 

Orav.grnn., oagks. lb. .08- .09 

Ralnoda.bbl.lOOIb. 1.20 • 1.40 

Saltoako(bulk). .. tnn 26 00 - 26.00 

Stwia aah. light, 58% flat, 

bagg,emitraet.lOOlb. I 60- 1.67 

Soda itti), light, baais, 48^|, 
biigH, eontraot, f o.b. 

wk«.lOOlb. 1.20- 1.30 

Sixia aah, light, 58%, flat. 

bngii,resale . lOOlb. 1.75- 1.80 

Ruda Anh. detiae, bags, eon* 

tract, bagig48>;;.lOOlb. I.t7|- >.20 

Soda Agh, dense, in bags. 

reaule.lOOlb. I 85 - 1.90 

Soda, ciuiatifi, 76%, aoliil, 

drums, f a.a. .... lOOlb. 3.45- 3.70 
naiwtio, 76%, •tilid. 

nruiiis,contract. .. 1001b. 3.35 3. 40 

'4oda, caustic, bula 618’,. 

wk*, contract .tOOIb. 2,50- 2.60 

Soda. CAUMtifl, ground and 

(lake. coiiiraciN tOOlb. 3.80- 3.90 

SakU, eauatio, ground and 

dalle.regale,. ..lOOIb. 4.00- 4.15 

Sodium Acfitatc. workg, hags., lb. 06 - .061 
SiMliun)bicarbMiate,bbl .10011) 2 00 - 2.50 

Sodium bichromate, eagkg... . lb. .07]- .06 

Sodtnrabistdphate (niter cake) ton 6.00- 7.00 
Sodium bisuiphita, powd., 

U.9.P..bW.. lb. .WH .041 

Sodiumohlorate, kegs. Ib. .06|- .07 

So(iium ehlorida.kgtgtoa 12.00- 13.M 

Sodium eyanlde, OMOT. lb. .20- .23 


HiKlium fluoride, bbl . 

Hixltuin hy|U)Hul|)hite, bhl 
Sodium nitrile, eunkg 
SfKiium peroxide, powd , ciiHOg 
Budium phoiiiiliAU-, .diliuHic, 

bhl..... ‘ 

Sodium pru'Biiitr, yel drums 
Snihuiu BilioiUi! (40”, drmiiH) 100 Ih, 
HoiliumBihcHic (60“.drums) I 
Budium Bulpliide. fused, 60* 

62% druma. 

Sodium sulphite, crys., bbl,... 
Htrontmmnitrute,powd .bbl. 
Sulphur ohloricie, yel drums. 
Sulphur, crude .. 

Atmine, bulk 

Sulphur, flour, bhl.10 

Hulphur, toll, bbl. . 10 

Sulphur dioTtide, liquid, cyl. . 
Tiilo—imported, bags . ... 
Taio-^omenlic powd., bags 
Tin bichloride, bhl. . . . 

Tin niide, bhl. . 

Zinc cnrbiinntc. hagB.. . 

Zinc chloride, grnn, bhl. 

Zinc cyanide, ilruiiiB.. 

Zinc Glide., lead free, bbl. .. 
5'’l,lea<l Rulphale, hagH... 

10 tn 35 % lead sulphate, 
bagB 

French, red aeul. hngfl. ... 
French, green Real, hags ,,. 
French, whiteRcal, bbl 
Zinc nulphatc, bbl. lOi 


Alpha*naphthiil, crude, bhl . . 
AtphA*naph(liiil,re} ,bbl 
Alphn-naphlhylBniiiie, bbl. ,. 

Aniline nil, dninifl . 

Aniline saltc, bbl. 

Anthrareiie, 80^;,druma... . 
A n t h r a c e n 0 , 80',, imp., 
drums, duty paid.. 
Antliriiquinone, iS',, piiate, 
drums . 

nenaaldthvdeU.S F .enrbovs 
Ueniene, pure, water-while, 
tunks Kud dnnua 
Dcnscnc, 9CK,, tanks A dnims 
Heinene, 90^,. dniiiiR, resah'.. 

Heuxidine bage, bhl. 

HeniidincBulphate, bbl. 

Henioic aciti, I'S.l*,, kegs.. . 
Ilnnsoatc of soda, F.S P., bbl, 
Heuiyl chloride. 95-97‘;j, ref., 
arumg ... 

T3en*yl chloride, tech., drums 
Beta-naphthol, subl., bbl... . 
llcta-naphthol,f^rh .bbl ... 
Heta>naphtliylamine, toch. 

Carbaiol, bbl. 

Oresol, U.8 P .drums. 

Ortho-mwohdrunis . . 
Cresylio acid, 97'*;, resale, 

drums . 

95-97%,, drums, resale. 

niohlorbensene, drums. 

i )jethyianillne, druniB. 

Dimcthvlaniline, dnmis... 

DinitroDcntene. bbl. 

Dinitrncitorbcntpne, bid. 

Dinitronaphthalcnc. bbl.. 

I linltrophenol, bbl. 

Dlnitrotoluene, bhl. 

Diptril, 25%, drums. 

Diphenylamine.bbl. 

H>aoid,bbi. 

Mcta^benylcncdiamine, bbl. 

Michlcrs ketone, bbl. 

Monoohlorbcnaene, druma... 
Monoethrianiliiie, drums.... 

Naphthalene, crushnl, bbl. 

Naphthalene, flake, bbl. 

Naphthalene, balls, bbl. 

Naphthionate of soda, bbl.. 
Naphthionie acid, crude, bbl. 

Nitrobeniene. drums. 

Nitro-napbthalrne, bbl. 

NUro-tnluene, drums. 

N-W acid, bbl . 

Ortho-amidophenol. kegs. 
Orthn-dichlorbensene, drums 

Ortho-nitrophenol, bid. 

f)rtho-nitrofoluene, drums... 

f)rlho4oluldme, bbl. 

Para*aintdopheno], base, kegs 
Par»«midophenoi, HCI. kegs 

Para-diehlorbenieoe, bbl. 

ParaoitraniUne. bhl;.. 
PanHsitrottdueDe, bbl.. S. . 

Para-phenylenrdiaminei bbl. 

Par»4tduiahie, bbl. 

Phihi^ anhraridet bbl. 

Pbead. U J.P., dmiM. 

PioHea^bbL. 

Pyrinitke,aom., dnnns. 

PyfWkHtimy.tdr-^.,. 


Ib 

so 09^- 

so in 

lb. 

.02i- 

.01 

Ih, 

.08;- 

09 

lb. 

.28 - 

.30 

lb. 

.01’- 

04 

ll>. 

.18 - 

. 18 

101b. 

80 - 

1 25 

JO lb. 

2.00 - 

2 23 

Ih. 

.041- 


lb. 

.03'.- 

Oil 

lb. 

.091- 

10 

lb. 

.04i- 

.05 • 

i>m 

IB.OO - 

20 00 

t)Hl 

16 00 - 

18 on 

)lb. 

2.15 - 

3.15 

31b. 

2 00 - 

2 50 

ib. 

.08 - 

08; 

tnn 

30.00 - 

49 00 

tnn 

18.00 - 

25 on 

lb. 

.13]- 

.14 

lb. 

.52 - 

.54 

lb. 

.14 - 

.14! 

U). 

.06 - 

.07' 

lb. 

.17 - 

.38 

lb. 

.08 - 

.08J 

lb. 

.071- 


lb 

.07 - 


lb 

09]- 


Ih. 

lo;- 


lb. 

.12 - 


lib. 

2.75 - 

3.00 

oducts 


lb. 

SO 70 - 

80.60 

11). 

83 - 

.95 

11). 

36 - 

36 

Ih. 

16 - 

. 16' 

ib. 

24 - 

.25 

Ih. 

,75 - 

1 00 

ih. 

70 - 

.75 

lb. 

.70 - 

.75 

11). 

1.40 - 

1.45 

gal. 

.12 - 

.35 

gill, 

.27 - 

.30 

gsl. 

.30 - 

.33 

lb. 

.85 - 

.9(1 

lb. 

.70 - 

.75 

lb. 

.72 - 

.75 

Ib. 

.57 - 

.65 

lb. 

.25 - 

.27 

Ib. 

.20 - 

.23 

lb. 

.55 - 

.60 

lb. 

.23 - 

.231 

lb. 

.80 - 

.90 

lb. 

.75 - 

.90 

lb. 

.25 - 

.29 

lb. 

.24 - 

.26 

gsl. 

1.40 - 

f.50 

gai. 

1.30 - 

1.30 

II. 

.07 - 

.09 

lb. 

.50 - 

.60 

ii). 

.42 - 

.43 

ib. 

. 19 - 

.20 

lb. 

.22 - 

.23 

lb. 

.30 - 

,32 

lb. 

.35 - 

.40 

lb. 

.20 - 

.22 

sal. 

.25 - 

,30 

U). 

.50 - 

.52 

lb. 

.80 - 

.85 

lb. 

1.00 - 

1.05 

lb. 

3.00 - 

3.50 

lb. 

.08 - 

.10 

lb. 

.95 - 

1.10 

Ib. 

.08 - 

.09 

lb. 

.091- 

.10 

lb. 

.I0|- 

.11 

Ib. 

.58 - 

.65 

lb. 

.55 - 

.60 

lb. 

.10 - 

.V2 

lb. 

.30 - 

.35 

Ib. 

.15 - 

.17 

lb. 

1.25 - 

1.30 

Ib. 

2.30 - 

2.35 

lb. 

.17 - 

.20 

Ib. 

.90 - 

.92 

Ib. 

.10 - 

.12 

Ib. 

.14 - 

.15 

lb. 

1.20 - 

1.30 

Ib. 

1.25 - 

1.35 

lb. 

.17 - 

.20 

lb. 

.74 - 

.75 

lb. 

.60 - 

.65 

ib. 

1.45 - 

1.50 

lb. 

.95 - 

.98 

lb. 

.35 - 

.56 

Eb. 

W - 

.55 

Ib. 


.22 

ni 

Boadaat 


2.M- 

1.75 
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CHEMICAL AND METALLUWHCAL EMOIMmiNG 


79® 


RMorrind, tMh., kegB. 


Ib. 


Reeoroinol, pure, kegs. jb. 

U-Bftli.bbl.............. b. 

Salicybc acio, tech..bbl...... lb. 

S^icyitr acid, U bbl.... lb. 

Solvent naphtha, water- 

white,driinip. 

Crude, driinif 

haiiilic acid, crude, bbl.... 

ThuK-urbanilide, kegs. 

Toluidine, kegs .. 

Toluidinc. mixro, kegs. 

Toluene, tank oars. . 

Ti'inenr. dninis . 

Xvli imes drums . lb. 

Xvleiip.pnre.dnmis. ga • 

Xylene, com , drums. gal. 

Xylene, com., tanks 


gal. 

lb. 

lb. 

lb. 

gal. 


^1. 

Naval Stores 

Rosin B-D. bbl. 2SS 

Rosin E*I,bbl.285 lb. 

RoemK-N.bbl., . - ..280 1b. 

Ew.G:.WW..bbl.280 1b. 

Wnml rosin, bbl. .. .2801b. 

Turpentine, spirits of, bbl.. . goj. 
Wood,steamdist..bbl.. .. gal. 

Wood. dest. distbbl. • • • g»b 
Pine tar pitch, bbl . . 200 jh. 

Tar, kiln burned, bbl.,22 l' ' 

Retort tar,bbl.5001b. . 

Rosin oil. first run, bbl .... . gab 

Rosin oil, second run, bbl. gal. 

Rosin nil. third nin. bbl. . . gal. 

Pine oil, steam dist . _ .. • gal. 

Pine oil, pure, dest dist. gnl. 

Pine tar oil. ref. . gal. 

Pine tar oil. crude, tanka 

f.o b. Jaeksonville, F’la.., pal. 
Pine tnr nil. double ref .bbl... pid. 

Viiietar.ref .thin.bbl . R» • 

Pinewotid creosote, ref. bbl. pid, 


$1.40 
2.00 - 
.55 - 

.47 - 
.50 - 

.57 - 
.22 - 
.18 - 
.35 - 
1.20 - 
.30 - 
.30 - 
.35 - 
.45 - 
.45 - 
.35 


81.50 

2.10 

.80 

.48 

.52 

.40 

.24 

.20 

.38 

1.30 

.35 

.35 

.40 

.47 

.50 

.37 


.30«. 


$6 20 > 
6 30 - 

6 35 - 

7 00 - 
6 25 - 
1 58 - 
1 42 - 
1 15- 


.45 - 
.48 - 
.52 - 
.80 
.75 
.48 

.31 - 


6 75 

8 on 

I bO 
1 43 
1 17 
b 00 
12 00 
il 00 


Rumao, leaves. Riotly, bags... 
Bumac,ground,bags ... 
Rumae, domestic, bags . . . 

Tapioca flour, bags.. 


.311 

.75 

.25 

.52 


Animal Oils and Fats 


DeRras.bbl ,, 

OriTiHc, yellow, bbl, 
l.:mloil.ExtraNi>. l.bbl. 
NeiilHfnotml, 20di'K. bbl.. 

N.. I,bbl . . 

01«‘:> Sii’iiriiie 
Red r,il. difitilli'il, d )» bbl 
Snpoiiilieil.bbl 
Tallow, «>K(ni. loose 

Tallow od,aci<llewi. bbl .. 


])> 

$0 03!- 

Ib. 

0 fl|- 

gni. 

,92 - 

Rill 

1 28 - 

gid 

92 - 
11 ' 

lb. 

Hi¬ 

lb. 

ll i- 

]I> 

.09 - 

gill. 

.96 - 


$0 041 
08; 
')4 
I 32 
.94 


Venetable Oils 


ton 
lb. 

Extracts 

Archil, Done., bbl. 

Chestnut, 25',: tannin, tanks 
l>t\i-divi, 25',., taniiui,bbl... 

Pustic, cryHtnle.bbl. 

FustiCj Innild, 42”, bbl .. 
(lainbicr.liu , ly.', tannin,bbl. 
IIeniAiinenrya.,bhl. 
llemliwk, 25‘ ^ tannin, bbl.. . 
Hyperiiie., solid, druBis. . 

Ilypernic,luiuid, 51”.bbl.... 

I/Ogwotxl, erys., bbl..... 

Lf^pwood, lni.. 5l“, bhl. . 

Quebracho, solid, 65*?^ tannin, 

bbl. 

Sumac, dum., 51 bbl. . 

Dry Colors 

Rlacks-Carbongfts, bugs, f.o.b. ^ 
works 

T.nnn>black,bbl 
-Miiieral.bulk 

Rlues-Rrf'iize, bbl. , . 

I’russiHti.bbl . 

ritraiimrine.bbl . 

Rrowns,Sienna,Ital ,bbl.... 
Sienna,Domestic.bbl... . 
rinber,Turkey,1(1)1.. ... 
Greens-diroine, C' I’ Light, 
bbl 

Chronu', eoiiiineicial, bbl 
Pans, bulk 

Ileda, C'nrnuiu’ N o. 40, tina... 
Oxide red, eiwks 
Pnra toner, kegs 
Vernnlior.Englisb.bbl 

V('!l<'w , Clirnrrie, C.P bbls .. 
Ocher, l^ench, casks 

Waxes 

lb. 
lb 
lb. 
lb, 


ton 65.0$- . ... 
toD 855 00 -860 00 


35 00 
.03h 


Ib. 

$0.17 - 

lb. 

.02 - 

Ib. 

.04 - 

lb. 

.20 - 

lb. 

.08 - 

Ib. 

.08 - 

lb. 

.14 - 

lb. 

.04 - 

lb. 

.24 - 

lb. 

.14 - 

lb. 

. 19 - 

lb. 

.09 - 

Ib. 

Ib. 

a 


80 IB 
.03 
.05 
.22 
.09 
.09 
.18 
.05 
.26 
.17 
.20 
.10 

.05 

.07 


10.18 


lb 

,12 - 

.40 

toD 

35.00 - 

45 00 

lb. 

.55 - 

.60 

lb. 

.55 - 

.61) 

Ib. 

.08 - 

35 

Ib. 

,06 - 

.14 

Ib. 

.03h 

.04 

lb. 

.04 - 

.041 

lb. 

.32 - 

,34 

Ib. 

,12 - 

.12‘ 

lb. 

.30 - 

.35 

lb. 

4.50 - 

4 70 

Ib. 

.10 - 

14 

lb. 

1 00 - 

i.to 

lb. 

1 30 - 

1.32 

lb. 

.20 - 

.21 

lb. 

. 024 - 

.03 


t'astor oil, No. 3, bbl. 

Castor nil. No. 1. bbl.. 
Chiiuiwo(Kl oil, bbl . . . 

Coconut oil, (Vyloii, bbl . 

r'evloii,tanks.N S’ 

Coconut oil. Cochin, bbl... 

Corn oil. crude, bill... 

Crude,tanks, (f oh null), 
Cottona(*ed oil, crude (( o.b. 
nail', tanks ... 
Summer yellow. bbl,. 
Winter vellow, bid. 

LinsecMl oil. raw, cur lots, bbl. 
Hrw, tank can* fdom S .... 
Boiled, caja. hbl tdom.') 

Olive oil, denatiire'l. bbl. 

Kulpbur, (foots’) bbl 

Palm. I.apos, casks. 

Niger,casks. . 

Palm kernel, bbl .. 

Peunut oil. crude, tanks (null) 
Pennutoil.refined,bbl... . 
Perlln.bbl ,,,, 

Rapeseed oil, refined, bt)j 

RapeBcerl oil, blown, bbl. . . 
fipRHrne.bbl 

Soya bean (M anebunan), bbl. 
Tank, f.o.b. pHcific coast.... 
Tank, (f.o b N.Y i 


lb 

Ib. 

lb. 

lb. 

11 ,. 

lb. 

lb. 

lb 

lb. 

lb. 

lb. 

pal 

go1 

pul. 

K'.'- 

lb. 

lb 

!b. 

lb. 

Ih. 

11 ) 

gal- 

t 

lb. 

lb. 

lb. 


Fish Oils 

Cod, Newfoundland.bbl . gal. 

Menhaden, light pressed, bbl. ga . 

White hleaobed, bbl. gftl- 

Blown, bbl.^ g*^;- 

{'rude, tanks (f o b. factory) gal. 

W’bale No. I crude, Unks, 

ooagt. • • • - 

Winter, natural, bid ... *“'• 

Wiatar, bleached, bbl— g»l 

Oil Cake and Meal 

ton $36 00 • 


$0.14 


I4J-. 


.35 - 

.37 

.inj- 

. toi 

091- 

.09; 

.101- 


.121- 


. lOi' 

, lOi 

.104- 

lOi 

12 !- 

. 13 

. I3i- 

.131 

1 17 - 


1 12 - 


1 19 -. 


1 15 * 


091- 

.091 

.OBi- 

.08; 

081- 

.081 

.09)- 

09; 

, 13 !- 

14 

.17 - 


16i- 

,16; 

.85 - 

.86 

.90 - 

.91 

131- 

m 



. 101 - 

■ lot 

.lOJ- 

. 1 

$0 70 - 

»0 72 

.76 - 


.78 - 


.82 - 

• 

.55 - 


064- 


76 - 

78 

79 - 

.80 


Bayberr>-,bbl. 

Beeswax, enide, bags 
Bpcswha, lelined. light, bags 
itei'Hwitx, pore white, ciwe.s. 
('amlellila.bngs 
CiiriiHubft, No l.bagH- • 

No. 2. Nortli Couiitiv. huus 
No. 3, North Country, bags 

.hipcn. cases . 

Mont an. crude, lings... • 
Paraflinr, crude, match, 105- 

llOni .. 

rrude, scale 1 24-126 ni p., 

bogs ., ■ • • 

Ref.. I l8-l20m.l».,bnRs., 


$0.28 - $0.30 


,21 ■ 
.32 - 
.40 - 
.24 - 
.39 - 
.23 - 
.I'M-., 

;il!; 


.25 
. 34 
.41 
.25 
.40 

.2H 

!i5 

.041 


.\sbntns. ahlngb, f.o.b., 

Quebec .sh. ton 

Aiiwatr*. oement, f.o.b., 

Quebec . th. ton 

narytes, grd.. white, f.o b. 

Diilli, bbl. net too 

Barytes, grd., off-eolor, 

^.u.D. mills hulk . net ton 

Barytes, floated, f.o b. 

Ht. l/ouis, I>I>1 net t<« 

Barytes, crude fob 

mines, bulk net tOD 

Caann, bbl., Ieoh lb. 

('lann clay tkardin) crude, 

f.n h CiB . net ton 

W'lishcO,f.o.b Cla.. net ton 

Pitwd., f n h Cia net ton 

Crude f.o b. Vn. net U)n 

(iround, f.o.b Va.. net Ion 

Imp .lump.bulk net ton 

Inip.,p<'wd. net ton 

Feldspar. No I pottery long (on 
No 2 pottery long ton 

No. I soap .. .. lung ton 
No I Canadian, f 
mill 

Oraphiie, Ceylon, lump, fiisi 
qualify, bbl lb 

Ceylon, oliij*. bbl.lb. 

High grade amorphous 
crude ton 

Gum grabie, uiolirr, aorta, 

bags j['- 

Oum trngaeantli, sorta, bags lb 
No l.bags 
Kieaelgidir. f o h C'hI 
Fob N Y 

Magni'siie, erud«‘. fob {'id • 
I’uiiiice stone, iinp . ensks. . 
Jlom., himp, hbl 
Dorn., ground, libl .... 
SiHen, glass'4iind. t ob hub 
Silica, sand blast. f, 

.Siliea, iiiiiorplioos, 
fob III 

Silica, bldg. sand, i 
.‘'oiipslone, coarse, 
biiffx 

Talc. 200 trii-h, f 
biiv- 

Tiile. 2fl0 IneHli 
bags 

Tide, 200 mesb. 

Angel(*. tuigs 


$60.00>‘$$O.M 
IS.M- 17.00 


16.00 • 


10.00 - 
23 - 

7.00 - 
8 00 • 
13.00 - 
6 00 - 
11 00 - 
15 00 > 
45 00 > 
6 00 ' 
5 00 - 
7.00 - 


20.00 

15.00 


11.00 

.25 

9.00 
9.00 
20.00 
12.00 
20.00 
20.00 
50 00 
7.00 

5.50 

7.50 


long ton 25.00 - 27.00 


.06 - 
.05 - 


.061 

.051 


35,00 - 50.00 


.041- .041 


Ref,, I25iijp .bags . |b- 

Ref.l28-13rim.p.biiKs.... jb- 
Rof., 133-l35Tii.p..bags. |n. 

Ref , l35-n7tri p .bur* jb- 

Steane acid, agio nr(^e<l. baps |b- 
Double pressed, bags - ... '>• 

Triple presaeil.baga lb. 


Coconut cake, ba«. • 
Copra, sun dried, bags, (c t f) 

Sun dned Pacific coaaf. , 

Cpttonsefsl meal, f-o b, mills 

Linseed cake, hags. 

lioaeod meal, bags. 


.06) 

05t- .05; 

40 00 - 41 00 
36 00 - ... 
38 00 - . 


Dye & Tanning Materials 


Fertilizers 

Anitli.iIlUuii fiillphlltc. I"''’;; 

work, .. . . ' 

F.n s double bugs... 100 lb. 

Blond, dried, bulk . . • '“'d 

Rnne.rnw. 3timl 50,rrmiiid.. I“n 
Fish scrap, durn., dried, wks.. unit 
Nitrate of R(k1h. bags 100 IP. 

Tdnknge. high grade, f.ob. 

Chicago . 

phosphate rock, f.o.b. mines, 

riitrida pebble. 68-72'. ton 
Teniiessee. 78-80*, .... ton 

Potassium nuiriate. SfK ,. bags ton 
i'otn«Hinrn sidphatc, bags basis 

9 QP' ton 


.03' 


.04! 

.04! 

.051 


.03 - 
.031-. 
.031-. 
.04 - 
.04i- 
.05 - 
.14 
I4h. 
.16 -. 


$3.25 - $3 30 
4 00 
4 50 - 

27 00 - 30.00 
3 75 - 10.00 
2.65 - 2.67; 

4.25 - 4 50 


$4.00 - $4.50 
8.00 - 8.25 
35.00 - 36.00 


,.b Iml 
250-mesh, 


<.b Pii 
f.ub. \l . 


.h, \t . 
fo b.Cli, 


.15 - 
.50- 
1.75 - 
4u 00 - 
50 1)0 - 
14 00 - 
.03 - 
.05 - 
06 - 
2 00 - 
2.50 

17 00 - 
2 UO - 


toll 7 00 ' 


t on 


.16 

.60 

I.BO 

42.00 

55.00 

15.00 

.05) 

.05 

.07 

2.50 
5.00 

17.50 
2.75 

8.00 


toil 


6 50 - 9.00 


foh 1. 


ton 


7,00 - 


9 00 


16 00 - 20.00 


Mineral Oils 

t 1 tide, ill 3' ells 


45.67 


PennHylvania., 
Corn mg.... 

Cidx-lt 
Siimerset. 

Illinois 
Indiaiui . 

Kansas and (iklalu 


. 2Kdcg 


Crude Rubber 


Para- 


Albumen,blood.bbl.jh- 

Albumen, egg, tech, kegs. jb- 

Cochneal, bags... jb- 

Catch, Borneo, bales. lb. 

Catch. Rangoon, halea..• |b. 

D^nDe.oor».baga.jOb »b* 

. 100 Ib. 

.. too 

ton 

Ib. 


Dest nne, corn, bags. 
Dextrine,gum,t 

. 

} 3 =SS:Wv..::: ^ 


$0 45 - $0.30 
.72- .75 

.35- .36 

.041- .05 

.12- I2i 

3.39 -. 

3.74-. 

36.00 - 39.00 
30.00- 35.00 
.04- .05 

20 . 00 - 

.fUl- ,.0H 


-Itpriver fine , 

Upriver eoarse,... .. 
Upriver eauchn ball.. . 
Plantation-First latex rrepe 
Ribbed amitked aiieeia 
Brown crepe, tldn, 

clean.. . . 

Amber crepe No. I ... 

Gums 

Copal. Congo, amber, bach . 

Fast Indian,bold,bags... 
Manila, pale, bags .. . 

I’onlinitk, No I bags... 

Diimar, Batnvm.caaes- 

SingatMire, No. l.enaen, 

Kauri. No I, cases 
(>rdinary rliiiis, caws 

Matijak, Barbs^ia, bags 

Shellac 

Rhellac. orange fine, bags 
Oange aaporftne, bogs.. 

A. C. garnet, bap. 

Bleacbsd.honeriry. 

Bleached, fresh. 

T.NMbiiS. 


lb. 

$0.30 - 

lb. 

.27 - 

Ib. 

.29 - 

lb. 

.334- 

lb. 

.33i- 

lb. 

3U- 

lb. 

M- 


lb 

(O.lli- 

10.19 

lb 

.22 - 

.23 

lb. 

.21 - 

.22 

lb. 

.21 - 

.22 

lb. 

.301- 

.31 

lb. 

.34 - 

.35 

lb. 

.62 - 

.66 

lb, 

.18 - 

.20 

lb. 

.09 - 

.09J 

IC 

lb. 

$0.78 -. 


Ib. 

.80 


lb. 

.77 -. 


.lb. 

89 - 


lb. 

77 -. 

.77 

.Ib. 

.76 - 


Cldifnriil'i, 35 deg iiiid up 

GaHoUne, 

Motor Kasolim-, sieelhhlK 
Ndplithii, V. M A 1' ile\'l, 
steel bills 

Kerow lie. ref tHukwiigot) . 

Bulk, W, W exiii'it. 

I.ubrienting (ji).-' 

CvluKh'r. Penn .dark . . 

Bloomless. 30(e 3lgrnv . 
PiirHffiri.imle 

Hpindle. 200, ntilc . • 

Pelrohilum,amber.bills , 

I’liraflme wax I Bee waxes) 

Refractories 

Bauxite brick. 56';,, AljOj, f o.b. 

Pittsburgli. ' • 1 ■ 

Chrmne brick, f.o.b. Kastcmahlp- 
pingpninls ' 

Chrome cement. 4{k50' ■ { r20j.. 
4{>*45% Cijt'*. siieks, f.o.b. 
Enatcrn slupidng points. 
Fireclay brick. 1st «ni»lii.v, "-m. 
siiaiw^s.fob.Ky wks ... . 

2nd. quality, 9-m shnpea. f.o.b. 

Magnesite iiTiek, 9-in. straight 
(f o.b wks ) 

9.in, arches, winlges and levs.. . 

Hcraps and splits. 

Hilica hnck. 9-in. site*. t.Q-b. 

(Illhicngodisfrict. . .... 

,‘^ilica brick. 9-in. sites, f.o.b. 

Birniingbaindistnci. 

F o.b. Mt. Union.Pa. ... 

HiliooD carbide refract brick, 9-in. 


bbl 

»3 75 - .. 


liM 

2 15 - 


hi 1 

2 41 - .. 


1.1:1 

2 20 - 


l)t.l 

2 J7 - . 


bbl 

2 38 - . 


hbl. 

1 50 - $1 

60 

bbl. 

1.04 - .. 


Etc. 

gal, 

I0.241- .. 


gal 

.231- .. 


gill. 

.15 - .. 


gal. 

.08 - .. 


gid 

.27 - 

.30 


.20 - 

.22 


.24 - 

.25 

n:'- 

.25 - 

.26 

.05 - 

.OH 




HlseensMoas Msterlab 


t.on 

ton 


i.OOO 

1,000 

tnn 

ton 

ion 

1,000 

1,000 

1,000 

1.000 


H^SO 

I0-S2 

JJ-J7 

2).W 

40- 4* 
W-41 
*S-*« 

4».»0 

41- tt 
41-44 

I.IN.W 


Ferro-Alloys 


t2M.M 


.Ml 

. 12 - 


.(« 

.11 


Fcrrotivanlum, 15-1 S'"*, 

f.ob. Niagara I nils. 

N.Y.Wi 

Ftffrocbroiniutii, per ib. «i 

rr,6-8';;c . b. 

4.6‘xC.Ih* 

Ferrnmanganrwc, 78-8^ 

Mn, Atlantic fcabd. b* im aa 

E:S; 'WT.'frZ 

i.«-j-ii 

.fr.ton 150.00- HO.W , 
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Fernnunpt«n. 7(^00%, 

prrib. rjfW . .. . Ib. 10.85 - JO f)!) 

F<*mf-uriintuni. 3 S- 50 % of 

U peril), of U. . . lb. #1 00 - 

Ferrovaitftdiurii, 30*40%, 

per lb. of V lb W» - 4 i)i) 

• 

Ores and Semi>finished Product.^ 


Hauiife, dorn. crusluxl, 
drioti, r 01 > Niiipping 


poiiitri 

U>n 

$6 

50 - 

J» 

r, 

Cbroiiif' ort'J ( (lilt roiioen- 






inii'x, iOf',. jijin. Frji ij 

toil 

22 

00 


11(1 

(!,if Atliiiitic Mi-ubiiiirU. 

ton 

20 

50 

2 ') 

Id) 

Fiike. f'lrv .fob ovcim 

Ion 

K 

25 - 

H 

5l» 

<^'oke, fnrimcK, f o 1) ovens... 

ton 

7 

00 

7 

25 

I'luompHr, ifHA’cl, f.ob. 






iiiiiich' liliiiom 

loii 

21 

50 



llmi'nile, 52", Ti(n 
MHiijonieRc orr, SO'i Mn, 

lb. 


(Hi 


OF 

c 1 f ,\ll(UinrNCft{>(>rt 

unit 


3) - 



MnnKaiicec ore, oltntiiiofti 






(.Mu' ij' 

Ion 

75 

00 

HI) 

01 ) 

.Nl'jlvbdi'inir. 85*’,, MoS], 






peril) M 0 H 2 . N Y, 

Ib 


(.5 - 


70 

Moiiaiitc, tx'f unit of ThOa, 






r 1 f, All HCHport , 

tb 


06 


Ofl 

Pvnte*. Hpliri . lines, c i.f 






All RcnpuTi 

unit 


Hi-, 


12 

I'vrife*. Hpun , furnioe aizc. 





c 1.1. All dcjiport 

unit 


ih- 


12 

Pvritc*, doiii linra, f,o.b 






riiiiK'H, (til .... 

unit 


. 12 



h nlilc, 95',. 'I'd h 

lb 


12 - 



Tungsten, Hcfn'i'iito, 60*?, 






WOa aiid over, |*ef unit 






WO, 

unit 

8 

50 

8 

75 

TunKHicn, woJfrriiiiite, hV’/, 






WOj Khil Mvor. |)er unit 






W 1 ij 

unit 

R 

0(1 

H 

25 

rrniiiniii ore (oiuiiotiUi) per 






IboIUiiOs 

Ib 


50 


75 

ITaiiiino oxkU'. W/(, per lb. 






ly )h 

Vuniiiimiii pcnloxi'le. Wf. 
VfUKtiliiiin ore, ix-r Ib V,(\ 

lb 

2 

25 

2 

SO 

Ib 

12 

01 ) 

14 

III) 

11) 

1 

1)0 



Zireoii, wiihIik'I, iron freo. 






l.o.b, i';il)li,. Kl.t 

ib 


1)4; 


1 ' 


Non-Ferrous Materials 



Construction and 
Operation 

Arizona 

j Mina I'lic AUHWHy-l’ht'lpH CoUoa Co. 

! h.i- }it i foi led plati.** for the cr octjort of a 
I IK w I ottotisred oil mill im local .''ilr, oatl- 
: in.ti- <1 ti. about $r>O,00U. Four prltiun^ 
'i.ii'-si v ,ir\>l auxiliary niachltu'ry will be In- 
hi.illi'l K <I Aftuway I.h president 

California 

\1aTKo -Tiie MeFlenahan 1‘l'odueLa 
'i'lr (lUl ibiwiiid SI., Sou l'’r:itu isi o. inanu- 
llai-tuiei of briek, sewor pip' and oilier 
Jliuiiiid I lav produels, ha.‘< plans uii'b-i coh- 
I -.idi ) ,it ion for Ibe ereellon of a n' w plant 
1)11 sitr Mi'leided at Fast San Muleo It Is 
I ^liin.it<-(l In lost I lose to vMth riiu 

I lliliet \ 

t'lNOAi.K Station—' riie Itio (Jrandc Oil 
‘■m, operaliiiu in the Mont(‘bello Held, near 
■->:inl,’i l''e SpririK.*». iuis aequlrerl a lociil .sitii. 
I Minpi i.‘'tiiK about l(ll> aereM, for the con* 
'iMUtnui of a n<-w oil tettniim plant, e.stl- 
lu.ili'd to eo.st in eX( ess of $11111,001), witii 
MioiiiiieiN 'I'lie (onipaiiv is opeiallin; (Vlher 
. I •■linerii-'^ III thl.** distill I I. F. Lockhart 
!■ pi e-id' »d 


plant unil.'i on site I'ccently acquired, and 
purposes to (oyimence work at an early 
date The Ntjuetun*,s will be oquippei3 for 
the prodiK'lion of ikdass bottles and eontain- 
ers. 

Ulinois 

l.’kBANA- Tin- (difford .lucobs Forging 
Oo. has ti'iitiilive plan.s under considera¬ 
tion for the lebuildlnj,' of the portion of lt« 
foundry, desti'oyed by fire. March 27, with 
los.s estimated at $7!!i,000, including equip¬ 
ment. 

Indiana 

Xkw Paijchtinic —The Inillanapolls Steel 
I’loflucts Fo has work under way on a new 
l-slory plant, 100x200 ft, on IocmI 1 t-acre 
site, lately acquited. 1o be equipped for the 
niaiinfaeture of small steel speclaltie.s. Ini¬ 
tial employment will be given to about 100 
men, and tins number considerably In¬ 
creased in tlie ru‘iH futuie W .M Lewis 
and Waltei Illeri.soe head llu* < (impanv 

iNPiANAi’oLis 'riie Jones X-l’lo Mfg Co 
has arranged for Ihe tipiTutuui of a plant a.t 
.141 West 2llth .Si, for (lie manufacture of 
clnunlcHls and (liemic.al bviiiaKluctN. 

Ui’LANn l‘’iro. April 2, destioyed a por¬ 
tion of the plant of the Fpland I'ditu Lottie 
<'o,, including blowing dcpartuieiit, wilii 
lo.ss estimaled at $100,00(1, lnclu<3ing equlp- 
nieiil. It Is jdaiined to rebuild 

Kansas 


Copper, elect rolytic 
Miiadmiiii. OHte 90': 
Viiltiaoiiy, wImli'fKue, ( 
.hiptiiiene 

Nickel, virtfiii inetiil 
Nickel. iikK''! aad nIidi 
M onet nu-lid, nIioI nnil l>l< 
Moiicl met 111 , ingot'' 
Mtiiicl iiiciiil. mIikcI Ii'iis 
T ill, Cton loiN, Siiiiii- 
heiid, New N'orK , Hpot 
1-C*irl. !■; SI l.i>iiih.iHji,)( 
Zinc, Kpo(. ,Nf'w S’l.rk 
Zinc, Nijot. !•; St (...ins 


Other Metals 


Silver (ooiiiinerciul i 
< 'adutiuui 

IhNiniitb tS00U> IoIh) 

Polmlt . . 
MiigiiiKiiuin, inuoiH, OV’, 
Pliuinutii .. . 

Irithuiii 

PbilRdiuiu. .. 


1. Ill 
2.S3 

2 65(0.2 H', 

1 25- 
115.00 

2c0 mu 275 m 

7 ^ 00 


751b. 70 00- 


FinUhed Metal ProducU 

VVarchouBc J*rioc 


C<vper •hectx, hot rnllmi 
(Copper bottoiim 
C'oppcr rods 
Hign bniM win' 

High briw rotln 
Imiw brew wire . ,, 
lx)w brnu tihU 
HthickI bi luw I ubmg 
Urannl broiiir t iihui|[ 
ScamlcM copper t uhing 
Hegndffls high bmn tiibtng 


tVm» per I,b. 
20 75 
hi 75 

20 SO 
IV 50 
17 00 

21 111 
22 00 

24 25 
29 00 

25 25 
23 50 


OLD MKTALS—The fallowing are the dealer*' 
purchuing prinoii in ochih per pound: 

Copijcr, heavy and PTUcibh' II )0(n 11.50 

Coptfer. heavy hiuI wire .. .11 2S(d") 11.50 

Copper, light uml bottom* . 9 25((i) 9.50 

liflAd.heavy . 5 7S{«i! 6.00 

Ikead. tea . 3 50(u) 3 75 

l4r*M, heavy . 6.2S<<ii 6 40 

BrM*. light . 5 35(rti 5.75 

No. 1 yellowbTaMtuniing*. 6.30^ 6.50 

Zine . 3.50^ 4 00 


L'is A N'illl.KH- The I’.'tcinc ('oast LOIUX 
I''.I, Kuh! r.ldg . San l-'rami.'o o, will coni- 
j UK IK K tin* ijninaiJiiitc ••ii'ction of (lie tliHl 
mill 111 ii< jiropo.si-d new plant in the harbor 
distill I to lu' cqiiippctj fill g-'iicTai rcduc- 
lii'ii . 111(1 n'llning .service M will be l-.story, 
'witti I'oundatloh.'* to provide foi two addi- 
Mi'ni.il ttiKifs at a lal«-r dull , estinialcd 1i> 
' u-.t appi iixitnal'dy $rd) 0 ,(ton, wHli ina- 
(hiii'M Alb'-rt F Marlin, Higgin.s Hldg., 
I .os \iu,e|. s IS arc hite( t 

Oaki.an'P The Fithloi'llla S.aU Fo . Mills 
FMg S.tn Fi aiiciscu, will r'liliiigc M.s plant 
at Mvai.hli), near Oaklainl, In < oniie'(Ion 
With tin I'ehuilduig of the portion of the 
Works; destroyed by tire m .lanuai.s i’lan.s 
ate h'irig ennipletr'd anil opeiaitions will 
soon he ( nniinerna-d. The mi«1 is e-itiniated 

,\t $;t(''MMni. with nnu'hltieiN 

Connecticut 

Soi iii Covi'iNritv— The WiU-ntaiitit Hiver 
I’ai'ei I'o will stum commi'iu’o the orectlon 
of .an addlilori to its plant, compilsing tln^ 
foiiiiej mill of Ih*' South t’ovetdry I'npcr 
; Fo ami has work In piogres.s on alii'ration.s 
j ,md huproveinonis foi camHld**! able intac'ii.se 
hn c.ipaeiiv. .New paper-rnaking niaeliincry 
.mil power equ'pmcnl will he in.stiilled. 
Fliarle.s J'l (.'lute Ih pre.sidenl 

'ruAXtKsvii.i.K -The I’niatH 1‘apei boriid Co. 
Ii.as coiupteierl plans for onlargennaUs in Its 
local mill to increase the capatuty fioin 100 
til 200 Ions H (lav I'on.siderable new ma- 
(huierv will he installed James K Smith 
Is president 

Delaware 

Nkw t’AflTijy -The 'Wilmington Fibre 8p<*- 
cialtv Fo ha.-i commoncctl prel'mlnary work 
for the erei'tlon of 3 new miditions to Its 
plant, contilstlng of a l-Rtoi \ hIiiu tur.e. 
SOxlTO ft,, for enlargements In the nheet- 
inaklng department. S-story, 61x10k ft, for 
gi'iieral manufacture; and l-alory. 30x100 
ft New nmohlneiy will he In.st,ailed, tn- 
cluding nber-nrnklng equipment. roUa. hy- 
driiullc preBsofl ami power npparatuw. The 
'•xp«nsh)n lx catlmuted to coal In exceaa of 
$2,50,000. The Austin Co.. Hulletln Bldg., 
I ! hiladelphia, 3*a. Ih the genenil conlrHetor. 


Structural Material 

Tlie loHoftring h/ue prietm fier 100 Ih sre for 
ftVractural *h*p(« 3 lu. by ^ \n. livTg«7. and pUtM 
1 la. oad b Mvier, from ii>bb«ra' warAiouara In the | 
altl«nuMd: 

N?bv York Chkmgo 

$toMtaniihapa*. .. $5 2? |J.i4 I 

AoftvtMillVian . 3.\9 3W 

BoftaUdtiM’skapM. 3 19 3 04 

SHVUMlIwiidi. ) » Ml 

Pkm.Holia.tilek . 1.2* f.l4 


Georgia 


Srwui;Rvii.LB—The plum <if the Slandard 
‘'Immlcnl Fo., devoted to the manufacture 
of fcitlllgers, has been mqiilred by C. P. 
Hoffman. Qadflden, Ala.., ai>d assoclatM. 
The nt w ovnors plan for extensions and fm- 
provemenUi, atvd wlW place, the irorka In 

I service at an rally date. 

ATUNTk—Th« M\KDU. Cr\UB Ulg, CO. U 
taking ’b*d9 tor tho erocUon ot two new 


Wu'iilTA 'I’lte l)erhy oil ft Ueflning Forp 
ini.s comriiriued criln i geiiicnls in :l,s iociil 
oil ieflrtrr,\’ to iricrt'H.ve tlic caimcltv from 
1000 to '.0110 bhi per dii,\. Otbei exten- 
Hions mid tmpi ovcirienl.s will be nnidc in the 
plmds in llii.s Hcctlon A pr'’fcned stex-k 
is.'^lU' of $ 2 . 12 ( 1 , 0(10 ia being .srild. to he n.sed, 
in ‘purl, for the exjiftn.^don. A. L. Oerby 
headK the eonipany. 

Anthonv -Fire. March 2'J, d*'.slroved a 
huge sedion cif the hie.il pbint of the 
Anlhoin Suit Woi'k.s, liu , with lo.ss ap¬ 
proximating $2.50,000, with buildings, rna- 
( hinery and strx’k. 

lAiuigiana 

Munkok- The Zclgln-Clarkc Oil & Gas 
Fo., recently organized v/ltlv a capital of 
$100,000, ha.s plans In progrtM.s for the 
erection ot a new gasollne-rcllning plant, 
e.stlmated to cost approximately $75,000. 
with maclnnety <L W Zelgln and W H 
Flurko head the company. Henry 'Walton 
is ongineor in charge. 

Micrrkaux The Sinclair Reflulng Co. has 
tentative phiiiH under consldtTatlon for the 
rebulidlng of the portion of its od-reflning 
plant at Merreaux, near New Orleans, de¬ 
stroyed l)> flro March 28, with loas reported 
in exce«s of $7.50.000, Including equipment 
H<‘ad(iuart«'rs of the company aie at 45 
NaHsau St . N(‘w York. 

Maine 

Li.ncoln—T he Tilncoln Euslurn Pulp Mill 
l.H planning for the rebuilding of the por- 
tl«»n of Uh plant destroyed by fire March 
22, with los.s reported at $28,000. 

Maryland 

FkisriKU'—The Crlsfleld Light & Power 
Fo.. recently acquired by new interests 
headed by Isaac H. Tawen and osaocialeH. 
has plans under consideration for exlfina'ans 
and improvements in the local artificial jcaa 
plant, Including the ln»tallatlon of jiiidl- 
llonui equipment. 

MaBiachuaetU 

East Walpolb —Bird & Son, Inc., manu¬ 
facturer of paper and compoaltion roofing, 
has commenoeil excavations for a 1- and 
2-storY plant addlVon. 90X&40 ft., to cost 
close to $800,000,' with eouipment. The 
general contract va* awaraed recently to 
tiie Central Engineering- 4 Construction Co.. 
Pawtucket. R. Monki k, Sohrujon, •• 
(.hauncey Si.., Boston, ore architects and ■ 
engVneeirs. 

SaTjcK—T he Orfess-PHemr Tannins’ Ai., 
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Sycamore 8t, Cincinnati, O., has at.iuu.ii 
Ihe tannery of C. VI. Dean k Co., and mU 
occuiiy the structure at an early date. Ini 

f irovemenU and aUerallons wUl be Tnadt*; a 
arge portion of the works will bc: kIvi-h 
over to leather-cutting and similar oiH ia- 
tion.s 

Michigan 

Ldiunoton— The Morton Suit Co. is pian- 
nlng for the erection of a l-story addition 
at llH local plant, 120x139 ft., for consider¬ 
able increoiie In capacity. New trainer 
pans and other equipment will be Instnllfd 
Jackson— I’lans are being completiMl fm 
the construction of a new l-s|ory iieut-trcJU- 
ing plant, 75x125 ft., at the works of tlie 
American Gear & Mfg. Co., a 3Ubwldiar\ of 
the Hupp Motor Car Corp, Jhlrolt. 

GiuND Kapids—T he Nutioniii Urass To, 
will commence immediately tiie erectum of 
a nt'w 1-atory addition, 45x230 ft., at Evor- 
gre*-n and Madison Aves , estimated to eost 
J^fi.OOO, exclusive of equipment. 

Miggouri 

Joplin—T he Mogul Mining (’o., Miami. 
Mo , has pin ns In progress for the erwillon 
of a new concentrating plant, with capacity 
of about 200 tons per day. A E. Dunlap is 
general manager. 

Mottni) City—T he Mound City Hooihig 
Tile C.’n. is planning for tlje rebuilding of 
the portion of its plant on Morganford Ave, 
rcri'titly destroyed by Are with lus.'i of ainmi 
?2r. ni»o 

New Jergey 

'I'liK.NTtiN—The New Jersey I’orcelom Co, 
li.i.s filed plans for tiie erection (>f a new 
pl.'iiit on the block, bounded by riutii .ni«l 
SlT.-iwbcrry Slfi., and I'cnnsylvanift and N' \v 
York Ave«.. estimated to cost JCO.OOO. A 
list of equipment to be Installed will be pie- 
puicil at an early date Fowler, Seunian S: 

• ’o. Dtoiid St. jiank Bldg, are arehileet-, 

1’API.RUOUO—The Vu« uum Oil Co., til 
V.ioridway, New York, will commence the 
MM'ction of a new oil .-storage atid disli'ibut- 
ing ixlant here, eonsl.simg of a 3-story strue 
tuic, 1)10x120 ft., and 2-slor,\ building. 
f)0x)ii) ft A Rcnerul contriut fnr the wnik 
lias l>eeTi let to tile 'I’urner thui.sti uction i'i>. 
'.Ml! Madison Ave., New York. 

-MiT.roitn—The Warren Mfg. t'o, speciah/.- 
ing in the production of ghisslne papeis.Vkill 
install additional machinery at its local inill 
lot considerabht increa.se in capacity 

iJoPND Brook--F ire, Mui'ch 2fi, de.stio>eii 
a portion of the founilry of tlio I’olte I’lano 
IMalt* (■'o. Midilh'wox Borough near Bound 
Biook An ofTicial csllrnato of loss ha.-* not 
been mailt' It i,«i pl-unned to rebuild Hatrj' 
BoUe lieails tlip coinpanv. 

New York 

Rome—T lie Home BraSH & Copper Co.. 
Bouek St,, has plans In progress for the 
oon.slructlon of a l-stuiy and baHeiinint ad¬ 
dition at its local mill, 50x175 ft, estimated 
to cost $180,000. Including machinery The 
company sp^lalfies In tho manufacture of 
brass and copper tubing, sheets, etc. Alfred 
F. Pashiey, 481 South Dearborn St.. t‘hi- 
cugo. 111., is architect 

Bitkkalo—T he General Castings Corp . 
577-89 Tonawanda St., has tentative plans 
under consideration for the rebuilding of 
the portion of its foundry, destroyed by lire 
March 27, with loss estimated at about $50,- 
000. Including equipment. 

Little Faixs—T he IJttle Falls ChcmloU 
Co., Is planning for the erection of a 1- 
story addition to iU plant. 60x100 ft., esti¬ 
mated to cost about $35,000. Louis Vander- 
meer is treasurer. 

Ai,bany—C onstruction will soon be com- 
meiu-ed on a new l-story foundry at the 
local plant of the Federal Signal Co., to be 
equipped primarily for the production of 
steel castings. 

Tonawanda—O fficials of the American 
lUtdlator Co., Buffalo, have organized the 
Tonawanda Iron Co., with capital of $1,500.- 
000. to take over the local blast furnaces 
of the Tonawanda Iron & Steel Co., con¬ 
trolled by the Donner Steel Co.. Buffalo. 
Immediate possossion will be taken, and the 
two stacks remodeled and Improved. The 
plant has a rated capacity of 180,000 tons 
of pig Iron per annum, and will be run on 
this basis by the new owner, the niaterfa/ 
to be uaed at the ditfereat radiator works. 
B. M. Wooley Is president, and Wetmore 
Hodges, secretary and treasurer. 

BurTAU>~-Th9 Kelly leUnd L/me A 
Transport Ca, dev^nd. 0., wUl build an 
addition to Ifs local Ihnikiln plant on the 
Bxkftalo BSYer,.to coit 


NoT\\t C.aroUna * 

Rai.k\uh—T he Stale Highway Commis¬ 
sion lift.K tentative plans for the construc- 
tioii and operation of a cement inunufac- 
luring plant. t<t be u»i‘d us a «ource of sup- 
pl> for Htute road work. Frnuk V’ago Is 
cluiirmun 

Ohio 

Akron—'P he Miller Rubber Co. will com¬ 
mence iho itmnedluti' erection of .-i 4-ntory 
.'idditlon to Its tile manufacturing plant. 
!»J<x2S.5 ft estmmti^d to cost about $325,OOO 
with niuchinery. U will be hs'iited in th<* 
South .Akron section, 

Hluuiakd— 1'he American Sintering Co., 
Young'itiiwn, 0., bus commenced the con¬ 
struction of a new local plant to be 
equippi'd to handle about l.OtlO Ions of winter 
)icr day 

Akron - Tin- Anin'orulu Copper Co. If 
planning for the iminediate cmrstruction of 
a new building ut It.s rtcinll.v cstubltslied 
r.inc oxide plant in the North Akron uectlon. 
'Pile work#! is gMving empio>iMetii to about 
15(1 nn'n and this force will hr im reased In 
the near future 

Toii:iKi--Th«‘ I’nitcd Stalc.M .MalleableCust- 
ings Co has prelinilmiiv plans under eon- 
sideratlon fm llie r«'bullding of the portion 
of Its plant. <|e«troyed by fli<‘ Man'll 29. 
with lo.sH f'stimateil at about $.500,000, with 
equipment 

Oklahoma 

'I’tu.KA The proposed n< w local plant of 
till' I'nion Carbide t’o. 30 Eu-st 42nd Rt , 
-New York, mi property recently ucquirod, 
will b«' used by lU .subnldlnry organizations, 
the Ih'est-O-Lite Co and Ihc Undo Air 
I'liulncts Co, inHnuf/K'turcrs of ai^etylene 
iniidui'ta and induslrinl oxygen 8pe<‘}»ltleH. 

I e.spei'tiveJy. The works for tlu; hist-noted 
mgauizalion will cohrIrI of a intiln l-.storv 
huilding, 150x200 ft., with smaller slruc- 
iiiro.s adjoining. 

Ormi.IiOUK The Wuile-rhillip.s Kenning 
Co. will make cnlargfinents in Its Imal oil 
rellnr-ry. to lnerea.se the output ftotn 3.01)0 
to .5,000 bbl oer duy. New pn-ssure slllhs 
and oilier cqiilprnont will be in.stnlh d. 

Haskpii.t, T1i(‘ Coleman Nelson Corp., 
Tuhsa, liJiH iirajuircd the reflneiy nf the 
Southern Oil Refining Co. at Haftkeil. with 
rail'd eapaelty of 1,000 bbl daily. The new 
owner will tuko pfissoaslon Immeiliatily utnl 
plans for extensions and improvefrient-s, In¬ 
cluding the In.stMllullon of adilitlonal iMpilp- 
nient 

Oregon 

I’ouTi.ANi)—The Portland Gas & Coke Co., 
Ga.sco Bldg., will comniciii'c immediately 
erection of a now 2-slm‘y oJl fiurlflcatlon 
phint on S! ITcIons R<1, 

Pennsylvania 

LancaATKii -Bids are being taken for the 
erection of a new l-story foundry at the 
plant of the Ph T. Fralm l-Riek Co., Park 
Ave,, 43x170 ft.. pHtlmated to cost about 
$17,000, exc'luHlve of equipment. J, Wilmer 
Ilorshcy, 1012 East Orange St., I.Ancftstfjr. 
is archlLect. 

PiTTsnuRun-' Flro, March 31. destroyed a 
portion of the plant of the American Win¬ 
dow Glas.s Co., in the vicinity of New 
Kcn.sington. near Pltteburgh, with loss eatl- 
muled at about $200,000, Including equip¬ 
ment It If: planned to ri'bulld. Head- 
quHitera Of the company are In the Farmerr 
Bank Bldg. 

I.ANCABTim—The city council haa tenta- 
tlvi' plans under consideration for the con¬ 
struction of a flltratlon plant at the munici¬ 
pal lA'atcrworkR. 

Edoklt—T he Margarcc Paper Co., Mo¬ 
dena. Pa., will breuk ground at once for 
the construction of ItB proposed new local 
plant on Hite recently acquired, comprlilr^ 
two main milks, each 180x200 ft., estimated 
to coat about 1.550,000, Including machinery. 
The works will include h power house. 

Tenneraee 

Chattanooga—T he Crane Enamelware 
Co. ban tentative plans for the erection of 
an addition to Its local plant, estimated to 
cost In oxcesH of $160,000, with machinery. 
It is purposed to develop a lurge increase 
in capacity. 

Texaa 

ZlfUBCiUBNRiOGtt—Thc Columbian Carbon 
Black ProdiicU Co. haa boon granted per- 
miasloD to ooottruot and operate a local 
plant, on alte recently acoutred about S 
mlifis from Uie dtx. It. wm oonaUt of a 
number of lni0nii|ii aa<I te eromated to ^tt 


w\U> machVnwy. 

S. w. Hasaeu heads the company, 

MituKPO— The Tex-Pata Pipe line Co. 
hoa plans under way fur the construction 
of a new oil rettnery on local site, with Ini¬ 
tial cauacity of iibout 2,000 bbl. per day. 
Oliveww. Kllhim 18 president, 

Dau^ao--'T he Centrifugal Concrete Pro.V 
uctH Co of Atneii< )i loused a portion of 
the factory .nHo of the Liberty Toast Co. 
fur tho <*.Hijihll,4h!uetit of a new plant for 
till' nuuiufiicluu of .sprelal concreto ptpo 
plo«^u<•l^. iiuidc umler a eentrifugal proceM. 

Waitliitigton 

CaMa.«- Tile I'rovMi Wlllnmette Paper Cb- 
is arraTigliiK fui tlu' inunedlate eris'llon of 
an addlt on to its ulmu. 57x60 ft., to be 
used as » dlgoHler building R. O. Tounv 
nmimger a| tlic mill. 

WiM-onitin 

WiiiTRWATKK- I'lre, Murrh 3(1, destroyed 
)i portion of the plant of the Klnzlo HubDor 
. iH'i'upylng a portiuti of thc KlHor Bldg., 
with loss retiorleii iil .iImhiI $30,000. It i* 
phinneil to rebuild 

Tomahawk - Tlie 'romnhnwk Kraft 
Psper To. rtretilh urganizeil. has taken 
over tlie lociil jihint of tlie Prldo Pulp & 
l’:il»er ('o. incluillug mill, wnteii power 
.Hiti'.H and ollu'f proiieriy Plans are under 
eurisidnHtiun for tlu' I'onstrm lion of a new 
pulf» mill in the vicinity of Grandmother 
k'sH.K The TmuMhnwk plant will be ini- 
imived and riimndeled. and used for the 
piodmlloti of kraft papers Henry M. 
'riiompson and 1> C lOvercHt. the hitter of 
V\au.^.iui, WIs., head tlm curnpany. 


Industrial 

Developments 

illASH 'riie Inbind Glas.H <‘' 0 . (Md^'ago, 
111., has increased operntluns at Us new 
l.K'iil jiijuit. u‘c.'!ttl.v compleU'd. represent¬ 
ing an Inve.slmcnt of abovit $500,000. and 
pinpOHC.s to dcvi'lop maxlinum production 
at an early dale The mill will be devoted 
to tlie mamifai lure of illuminating glass¬ 
ware 'Plii' connuinv was Irn-oriiorated re- 
rcntlv with a <apltHl of $750,000. J, B, 

V\'4‘||\ Ml is pi rsUl.-m 

Dci-nratcd gbisswair |)liinlR in all parti 
nf tVic counliy arc rmiiiltig at maximum <'a- 
paclt\ ail.; aie from 3') t(i Oil ilays bclilnc 
on orilet.s It Is said Ibat thc prewnt basil 
of opcrallon.s will lx- maintained through- 
oul tin- year 

TIu' Ball Brollier.s Glass Mfg. Co,. Munclo 
Ind . rmimifaclurer of glass iars. is oper¬ 
ating^ full at it.s local plan!, giving employ 
ment to nb.ml 1.5.00 isMscms. It is expretw 
to run on tiii.-c schedule' for an indeAnlti 
pc rlod 

Window gla.sy mill.'* In Werst Virginia an 
Hclvancifig production and additions are be 
Ihg made to the* working forces. A numboi 
c)f plants have orcb-rs on hand tnsurlnf 
maximum output for a number of monthi 
(o I om<‘ 

CintAMic —The Edwards Brick Co.. Co 
Juinbla, Mo., is arrungtrig for Incroasof 
production at Its lilaiit, and will Install con 
slderablo new oquipment for this purpose 
It is planned to develop tho 6-kiln plant t< 
ninxlmum, with an output of about 66.001 
bricks per kiln, including paving, face ant 
common brick 

Tlie Junta Clay Products Co., li 
.funta, Colo., haH resumed production at it 
plant following the Inslullatton of addi 
Ilona] equipment, and plans for full opera 
tlons for an indefinite period. The oompan: 
spet'lalizeM In the manufacture of face brlc) 
blocks, drain tile and other burned olft 
products. 

Sanitary wore plniits in the Raritan Rive 
section of New Jersey are running at fu 
capacity, with full working forces. Order 
on hand insure this bas's for some month 
to come. 

Brick-mnnufncturltig plsnts In the Hu^ 
son River district, New York, are makln 
ready for early resumption of productloi 
following a shut-down through Che wtute 
It is expected to dove lop maximum outm 
at the majority of the plants at the earliei 
possible date. 

The Marshfield Brick & Tile Co., MarsI 
Held, Wis., is advancing production at M 
plant, and plans for improvements to pro 
vide for greater capacity. Considerable add! 
tlcmal equipment will be Installed, both fo 
brick and drain tile manufacture. 

PAftB—Tho Scott Paper Co., CAoetoy, Pa. 
ha# eompleied the InstaUatlon of add*tlme 
eqtnpmeot «t fte loctil plant nnd wU/ nutist 
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ONpAf'liy (>p«!ratl»nfl for »unie iirn< lo 
conn*. A full working forco in 
Hoav7 IrMornlng unlt-VM an* n-iMirU*'! 

Thu Ha<’k«j*-HiiK>kn Co,, K«'nor’«. h;is 
oommonot'*! openillona at Km tit'W pulp mill 
and will i>lar<- «>th«T tlopartiiifots nl' th' 
plant In m»’I'v}<c uh muoo uk comph ti ^ 'flu 
plant 1 m <-xp«‘t Ia' 1 tt) (l»‘v«'lop u luiul c.ip i< itv 
of dO toHM of pulp ciHlly. 

Tha Llnrohi I’aper (‘o.. Klkhait. Iii<i , In 
nmlntalnlfiK cjipfo lty proilurtlon at It.s li.cil 
planl. Klvlri^ <-rui)lovmeiU to a full worldm: 
forco. Tilt' mill hIu bt* (oritlmuit on ihi-- 
baN'K for an iiMli-flnito porlod. 

Tho Hpruct' I'uIIm ('o,, Kiipu-'ka.sirjK. 

f)nt., |m runnliiji at ^loii*' to mirtmu at it' 
local Hiilphitf plant, uNoraKlng about yo tonn 
p#r day Th*- company Iihh plati.s uml' i 
conMlUcrallon for the fMtHlillHlinifnt of a 
|»apMr mill in the noar futui-'- 

MlHCKlJ-AS'Kol H - K I (III I’olU (i< >•- 

mourn & Co U'ilmlngton. Del, have ad 
Vancitd the waRen of eniployech at Ihcli 
axploftive and dye wnrkM at Carne^H I’oini, 
Glbbmown and l>eepwal(;r, N .1 , Id pei 
cent, or an hourly wage InoreuMe of about 
4 f’cnlM per houi Approxlrmilely pei 

iionM lire affeeled 

The Oklahoma I’roductlon & UefliniiR 
Corp,, MtJHkoR't. Okla., haa eloMtal il.s local 
refining jilant uh a leMult of the Meurclty of 
crude oil It la cxfiectetj to reMurne at an 
early date 

Tht' Vm uiuii oi) (•<),, New Yoik. lias In- 
• reuHed tlie wagcM of employ ccm at IIh 
T uulHhoro, N J, wtukM a ei'iits an houi, 
effective April 4 

The CarneRie Steel C<i,, has re.Kiimod 
oporalioiiH at the first unit of Its cok< plain 
Ht I''aiiell, Cii. givlriK work to ahoui f>dd 
m< n 'I’he plant has been Inaellv foi 24 
niontliM past othet units will he Htari«-d 
up unlll tin- (uitlK Ihi; ovens an- (liaiRdl 
'rile belli',(d plant has also been pl i-eil oii 
the Ml live llHl. 

I’lie Anailian \’iilcaiiiy.ed Mbre C,, Wil 
mliiRion, lal, is nirming at full lapaeits 
at Its mill at Newark. lad, Klvini; i inpluy 
rneni ir> an IikmusmI wotkini.', r-.n e 


New Companies 

Till' Hum mom: I'Ai’rit t'o , l-'iidibuiR 
Mavs . has lin-ii dii oriiorated with a raiiit.al 
of J.’luii. 11 ( 111 . to niaiiufactuie papi-e piodncl'' 
laiuls 'r Sle\'ensi>ii is jireHideni, arid U.-iirv 
M. Wbeeirti irIiI, Newii.n, Ma-s, ttei m.i 
'ria- last Iiol'il Iipiesenls the loHipaiiv 

'I’liw l(.vi'o\ Cttoni'C'i'S Cour , Nr \s VoiK 
eai'' of S T St'in, tl Caik Kow, T<'|«rr- 
McntaflM. has iHoti imotporated With a eaii- 
ital of $li»n.(U)i) to manufaelurr' ebendcnlM 
im*l afllliuled pi odin Is, Tin* liU'O! po| atoi' - 
Ul'e 11 1, .la\ilviand D Itaku 

Cii\i!i.KM !•; Saimon, In(’, Dotiolt, Mich, 
has been im or pin ated with a ea[>ili.l of 
$2r>.iMU), to inamifai tin e Inks and kiiidred 
prorlui'ts, Th'- lh> oi prn ators ale William il 
Wr-iub-ll, C, W and Clial'le,- D, Siilmon, 
^adl riladsioin \\,<', Deholl I'he last 
not'*d r<‘liH"«elifs the («>ilipan> 

_ThK l'’UUUl>A CiilNx i'I.aV Co, I,er-I*U 1 R, 
I'lii., has bei'ii liieoi'i>oi a 1 1 d with a lapit.il 
of Jlod.nnil. (o opeiate elai inopeilt-'^ and 
(la,\ la'tlning jdaidv K D h'ox is pit sldenl. 
uUrl It H Hoinlai Mtiitar.y Ireasurei, both 
of la'csbuiR 

Tuw NKW 1‘ltKMSMAN 1'lKK It Itl’imKlI Co . 
Newai'k, N .1 , has hr-en in< orpoi ali'd willi 
It enpital of J2,into.110(1 to maiiufaituie tire'- 
mill othei nihbr't’ pioduets 'I’he Iniaopoia- 
tors lire Ih'rniati |•l•••,ssman, Herlirul <; 
TiilU arnl .liisi-ph 10. Montr'ith, 776 llrofiil 
Rt , Nr'WarK. 'rin- last noted iepies< iits tin 
<nun|»a M\ 

TiIK KaOKX 1 .AnoRATOHlKH, iNC. laie of 
lilt' I'orjHinillon Sr-rvlcr- Co, lOrpnlabh’ 
Hldp., Wilmington, lad. repre.-^eutative. Ims 
been llicorponiled undei ta-lawair- law.s 
Wltb I'lipltui of flOd.iM*!), to Mianufaclure 
ch'-mleftl pfodiK Is. 

Tmk (In Mot It CmcMicAb Co. Waterbury, 
('onn . lias Incn Im orporuted w ith a eapKnl 
of jrdl.ddlt. to mamifiicture eln’mieal eom- 
poimds. paint and \ariush leniovi'is and 
kindred spraiallies The Incot }H>i atoi s }U'«' 
A D, ami John ijilmour, 1!1 N't well I’laee. 
Walerlnn y 

THK NkW' dSaiMIM \\ AXKli rAl'KH Ct> I’ll.S 
Male, \ .r . has b«en Irn tirporatt'il w ith u 
eiipital of $.7it inni. to maiiufHelure paper 
prodmts The !neorp»>rator- are Waiter M 
and K M Ciowell. and Itenjamlu \\ Ibil- 
laid, 36 Vhie.VHitl 1‘laee. I'uMsale 'I'hi' last 
mded re|)roMi‘ntH the ttunpans 

_Thb .Mahkkiv Cmbmk'ai. Co, I’Klrmont, 
W, Vi» . has been incoi pornteit with ii eapl- 
tHl <if Jl.OlXhbtui, to mitnufueliti'e eln'inleKln. 
ferttllxerM. ett The IncoiiKuaitors are H. L 
Lonir and S. S. llutkr, Knlrmont; and Uarl 
Van Horr. Olurkaburg, W, Vn, 


'I’llK .\ .MAIaIAMATEU LICAP-JOINC SMKbTKRB 
r'oiU', iiJIe of llie CorpoiMtion 'rrusl ('(). of 
\ni'ii<a rill iNinl Hide. W'ilndngton, l>(d- 
1 'pie-*-iitiiti\e. has bt'cn Imorporaled with a 
lapUal of $1,Jad.iUM). urnb'i jnlawarc Ihwb. 
to opiiHte rtirdal sineltiriR Mild refining 

pl.llltN 

Till: r’o.MtoK Ilhii’K Co. Conioe. Tex. lias 
tie. Il .jaoiporalrd with n ruiulal of $la.u()li. 
to niaiinfaeiuie )>nck, tile and otln'i burned 
ilav piodintM. Tlie meoi poi idol are |{, F). 

Hirn heliffr-, H, J. i.n-ka and W jM M«Trl8fl, 

ail r.f I 'otiMie 

Thc lloij.ANb Fop.spRi- (N>. Holland. 
-Miih has br iui incorporated with a eapilal 
<.r $:Ci,niMi, to iimiiufaetuie iron and other 
ntetai ta.sliiiRH The ineorpoi-ilors aie Theo¬ 
dor. i■■|MlllT, Cliieiigo, 111 , U(d)ert H Cnrna- 
liari, )i . urnl Frank 1’ I’miI.sIi, both of Hol- 
Inlid 'Phe last noted lepte.seills the etitll- 
paiiv 

'I’ik; Hbkma.n Chemicai, Co ok Mabha- 
''ll I sK'riM. iNc, IfoMton, has been ineorpt^r- 
ai.-d with a capital of $ 10 ,( 1 ( 10 . to rnanu- 
fat lure (iiernlculs and eliemieal odiicts. 
.1 dm .N, I’enick Is piesulent, and Waller T. 
HamdKan, Newton, Mas.s , troasurer The 
i,oi iiotei! represeritK the eoinpany 

Tiik MakHHAIX UKfiKijNt; ('o . KaiisaH 
Cite, .Mo, has been Ineiu iiot aleil with a 
<apila! of $49,000, to tnanufaeluie refined 
p.tioleum |i|odU(d.s. 'Phe nieoijiorntois me 
W S l• 1 lnlle> mul 1). It Seva.silan, both of 
Kan.sas CUv 

Tin \’,v\ I'KLT Co.vcitKTK Co , .Milltown, 
N ,I has been liicorporiited with a cipilal 
of to mariufaeture eemenl and con- 

• leti pioduets. 'Phe Incoi [Mil ulor.s are 
\n Im Van I'ell, Conrad W' Kuhlthau and 
lioNMiid .) Dooieiirn all of Milltown 
Till: \.uiii,iN CiricMicAi. Co. New York, 
"f till' Delawme Kegistiatlon Trust 
''o . 9t)n iMaiket St, WilmliiKtori. Del. rep- 
i e.-.enlali\ e. has het'ii ineorpoi ated under 
Dtliiwaie laws wltli a eapitai of $r»50.000, 
to inanulaelure cliemieal.s ami elannleul by- 
piodinls 'Phe inenr)ioi atoi s are lloiaee N 
'I'av'oi and l,ouls i'aveb'K. New Y'ork ' and 
William I Ihophy, KockiiWa\ Deacli, L. I 
Till’ W C. CoiiJNH Oil. Co, 201'.! Mary 
S( , I 'liii auo. Ill , lias been iiicoi pointed with 
I >.t)i|la| of 9I>0 sliai'ts ol sitK'k, no par 
' iliii, to Ilia nufaet III e oils, giea.ses, liibrl- 
'.inis ef. ’Phe Im oi pul alot'.s ai'e .lolin .1 , 
'I'lionns .1 . ami William .1 (\.lltns 

■|*iiK Dmi.i.TAN'r rniNTtN'o Ink Co. I'tiila- 
'lelpliia, I'll, ha.s been liieoi ptu'al»'d with a. 
ia|.it.il of $.7 0(10, to maimfaeture printing 
iii'l .ah.i inks Fin.'sl Osborne, ’.fiK Md- 
loili ’l'••ll;oe, I'hiludeljiliiii, is tia-asmaa 


liiduBlrial Notes 


W 111 \i‘ I'o. In.’., VVe.st New Jiilgli- 
'"n N Y , designer and manufacturer of 
niatATiaMiuridllng equipment, unriouncee 
that the excluaive lleensc to niamifadure 
■Iiid sell th* Mitellell eh'ilric vlliffitlng 
^•'|.•.■n has t'cen m'lpiii.d by it More than 
“f these flei'e*‘ns are in (>tM‘ration 
11lloughonl ih*' world. 

Tin; Cii'poid.-Woon Co, IJudtion, N Y-. 
announ.es iliiit A. W'. Uorghuefer has again 
h-roin- assoetaled with it. 

Tmk I’fjii'- i’aiumin Co. Wellnvllle, N. Y., 
.’iimounee.s the recent ostabliBlimcnt of a 
northern West Vlrgfntn represcntallvt^ in 
th* p.-rsoti of Norman Ktrugnell of Clarks- 
buiy. W Va 

1'' .1 Rian & Co . I’hiludelphlii, announce 
that . 1 , 1 ,. Fdwards. for the past 4 years 
dlsiriet engineer for the Mahr Mfg. Co., 
with h.'iid(|URrt(rs at PUteburgh, Pa., has 
leslgiU'd to take the iK>.Httion of district 
nianagi'r of the I'lttsburgh terrl((»rv of the 
Uvan Coinimny. Mr. Kdw’ards has been 
a« ti\« ly pnrtieipatlng in the design, tnstalla* 
tn*n and .sal*' of ste«d plant eijulpmcnt In 
tlie Pittsburgh district for nearly 10 years, 
haying t)e*ii assoeiiited with the Westing- 
house Klrctrlo (k Mfg Co. and the Fair¬ 
banks company previous to becoming ca>n- 
neeted with the Muhr company. The Ryan 
company’s olllces will be located In the 
t>iivoi Rltlg. Pittsburgh, and this office will 
have siip«‘rvlsi**n over th(‘ entire territory 
of eastern INumsylvanla. certain sections of 
ea.stcrn Ohio smt the north*’rn section of 
W’e.st Vliginia. Mr. ItJdwards will be as- 
siste*! by a corps of trained men. 

Tiik Fkhm.no iNRTRt’MKNT Co., rnanu- 
faeturer of CD* recorders anii other power 
plant gag»'8. has placed I’linilcR J. Schmid 
in charge (>f nBle.s In Oreat*'r New York 
and la>ng Island. Mr. Schmid Is well quail* 
Tied for his dutU's in this Important terri¬ 
tory du«’ to his (dose contact with power 
plant operat(»r* In the IntcreHt of fuel 
economy when foimierly In churge of the 
Roston oftk'c. Temporarily Mr. sAmld wUI 
make the home office In Paternoo. N. J.. 
his headquarters. 


Coming Meetings 
and Events 

American association op Cereal Chbii- 
ISTB will hold its ninth annual oonventloQ 
at Hotel Sherman, Chicago, Juno 4 to 9, 

American Association of ENOiNBtBBirUi 
hold Its annual convention in Norfolk, Va., 
May 7 to 9. 

American Elbctrochimical Sogirt wlO 
hold Ita spring meeting Hay S, 4 and I. 
19SI, at the Commodore Hotel, New York. 

American J^uundrymbn’b Abbociation 
will hold u meeting In Cleveland. 0.. April 
30 to Mny 3. 

American Gas Association will hold ita 
annual convention the week of Oct. 15 at 
Atlantic (’ity An elaborate exhibition of 
gas-making and gaH-utiliZHtiun equipment 
18 planned. 

American Institute ok Chemical Enqi- 
nkkrr will iiold It.s summer meeting June 
25-28 at Wilmington. Del. 

American Leather Chemisth Associa* 
tion will hold Its twentieth atmual con¬ 
vention at the Greenbrier, White Sulphur 
Spi'ingn, W Va., June 7. 8 and 9. 

American Oil Chemists^ Socibtt wtU 
hold its annual meeting at the Eastman 
Hotel. Hot Springs, Ark., April 30 and 
May 1 

American ,Sooiety op Mec?iianicai. En- 
OJNKKRB will hold its spring mec'tlng May 

28 to 31 In Montreal, Canada 

American Society poh Testing Ma¬ 
terials will hold ItB twenty-sixth annu^ 
meeting at the Chalfonte-Haddon Hall 
Hotel, Atlantic City, beginning Monday. 
June 2B, 1923, and ending either Friday or 
Saturday of that week 

Amehican VN’kldino Society will hold He 
annual mi'*'llng April 25 to 27 ut the Engi¬ 
neering Scxleties iluilding, New Yorlt. 

American Zin(' 1nstiti;te. In*\. will hold 
itn hfth iiDiiiinl meeting at the Hotel CliuHo, 
St. LouIk May 7 and 8. 

('anadian jNS'riTUTE OK Chemistry will 
liold Ita Hrmiinl nua'ting in Toronto, May 29 
to 31. 

Knoinlkkino HRcrnoN of the National 
Safety Counell will hold a mul-yoar safety 
confeten*'*’ April 17 In the auditorium of 
the '\^■*^‘:(^■rn Society of Enginecr.'i 

].N'n':it.''''l’ATK ('oTfON SKEI* (’nr.'^HRRK .As- 
Ho*’iATio.\ will hold its annual eonv<uition 
at Hoi SiiIUiil:-v, Aik,, May 2 to I 

Iron and S'lekl Institute (London) will 
hold its atmual meeting May 10 and 11 at 
the Houm*' (,f th(‘ Institution of Civil Eiigl- 
noers, l.ondon. S W. 1. 

Nationai. Association ok Manufactur- 
KHB UK THE ItNlTKP STATRB OK AMERICA will 
meet in atimnil conference May 14 to 16, 
Incluftlv*', at the Waldorf-AHloi ia. New 
York City 

NaTIO.S'AI. Kxl'OBlTlON OF CHEMICAL IN¬ 
DUSTRIES (Ninth) will bo held In New York 
Sept. 17-22 

National Forekin Trade Council has 
postponed Its annual conference from April 
25, 26 and 27, to May 2, 8 and 4, It will be 
held in New Orleans. La. 

National I^ime Abbociation will hold ite 
flftli annual convention at the Hotel Com- 
nioilore, \«'w York ('ity. June 13 to IB 

National Symposium on Colloid Chem- 
IHTRV will lie held at the University of Wis¬ 
consin. .lune 12 to 15. 

Society of Chemical iNOus'rRY Cariit- 
dl«n Section, will meet In Toronto, May 

29 to 31 

New Jbrbbt Chemical Socibtt hold* ■ 
meeting at Stetters Re«taurant. 842 Broad 
St., Newark, N. J., the second Monday of 
every month. 

SoriFTTT FOR STEEL TREATING — Eastern 
sectional meeting will be held June 14 and 
15, In Bethlehem. Pa. 

SoriBTv OP Industrial Engineers, with 
headquarters In Chicago, will hold Its .spring 
convention in Cincinnati. April 18. 19 ana 
20, 1928. The major subjecl will be ‘'Man¬ 
agement Probleins of the Smaller rianlH.*' 

Tlie following meetings are scheduled to be 
held In Humford Hall, Chemists' Club, East 
4lHt St,, Now York City; May 4—American 
Chemical SocleU’, regular meeting May 11 
—Society de ChTitIte Induatrlelle (in charge) 
American Chemical Society, American Eleo- 
iroohemlcal Society. Society of Chemical 
Industry Joint meeting. May 18—Society of 
Chemical Industry', regular meeting June 
8 — American Chemical Society, regular 
meeting. 
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Iiilrlligeiit Caution 

Or Careless Ignorance 

EWHPAPERS recently featured n tra'gedy in 
ChicaifO in which six persons died in a Hat in con- 
stspience of the seepage of fumes of hydrocyanic acid 
gas from a restaurant on another floor, which was tieing 
fumigated. The reporter described the insecticide thus: 
‘'ll is made of cyanide of sodium, suli)huric acid and 
water. The combination forms a substance that eats 
iij) the oxygen and hydrogen in air, leaving only a 
poisonous gas.” Blatant ignorance of the characteristics 
of the poison, however, was not confined to the narrator 
of the event; the account .showed that the fumigation 
wa.s being directed by an individual who styled himself 
the manager of the National Hygienic Corporation of 
Buiralo! The history of the di.sa.ster wa.s traced back 
to the dissemination of pamphlets throughout the city. 
When apprehended, the director of the enterprise is 
leported to have .affirmed that the gas used was non- 
IKiisonoiis. He was held by the police on a charge of 
ci’iminal negligence; to us it would seem to have been 
;i case of criminal ignorance. 

The inculcation of fear in the iiuhlic mind as to the 
eflVcts of the so-called deadly poisons is detrimental to 
the i)rogress of civilization. Cowardice is the father 
f>f .suiK-r.stition, and superstition is the antithesis of 
science. Knowledge and familiarity in the handling of 
the products of science are all that are needed to 
insure their full utilization for the benefit of humanity. 
Popular prejudices must be overcome by education. 
The drawback to hydrocyanic acid as an insecticide has 
been due almost entirely to the slipshod methods of 
preparation by those who are inexperienced in the 
handling of chemicals and ignorant of their effects. The 
combination of sodium cyanide and sulphuric acid leaves 
a residuum that invites accident. The use of liquid 
hydrocyanic acid leaves no residuum; in experienced 
hands, it is a safe and efficient insecticide. Its extended 
use in the near future for the extermination of pests 
from fruit trees will mark a new phase in the science 
of horticulture. 

The fact that familiarity with poisons is the best 
insurance against accident is exemplified in the history 
of the cyanide process for the recovery of gold and 
silver from ores. When JOHN STEWART MacAbthur 
developed a practicable scheme of operations for the 
use of potassium cyanide as the solvent, many were the 
apprehensions that its use in large plants would lead to 
frequent accident and heavy loss of life. As a matter 
of fact, the opposite was the result. The number of 
poisonings that have occurred in cyanide plants, despite 
the world-wide application of this method of hydro- 
metallurgical extraction, has been negligible. The 
death rate is as low as or lower than in any other 
industry that is considered to be free of appreciable 


huz.'ini. This result has come about because of a wjdfi*, 
education in the properties and effects of cyanide. * 
The so-called accidents that happen from time to tiip^ 
are often the effects of ignorance or carelessness,^ 
sometimes both. Intelligent technicians are conquering 
the inanimate world; and those holder spirits are deserv-,. 
ing of credit who can make fire and flood and poison the 
servants, rather than the masters, of humanity. But 
until that happy day arrives we shall persist in demand¬ 
ing that tho.se who offer to serve the public with 
chemical products shall not onlv use them intelligently 
but also safeguard the people against the results of 
carelessness or ignorance. . 


A Week of 

I’uiteraiid Pulp 

I’Rll, 1) to 14 was a history-making week for the 
pulp and paper industry. Many healthy signs of 
the times were'in evidence at the meetings of the 
American Paper and Pulp Association and its affiliated 
.societies which were held in New York coincident with 
the Paper Industries Exposition. Perhaps the moat 
encouraging development to the technologist was the 
changing attitude toward industrial re.search, which is 
paralleling the paper industry’s trend away from rule- 
of-thumb operation and unscientific methods. Other ■ 
signs of progress are to he seen in the increasing 
interest in process efficiency and in the war on waste 
both in production and distribution. 

The Technical Association of the Pulp and Paper 
Industry—known more familiarly as TAPPl—has had 
a large part in co-ordinating and directing the research 
activities of the industry. By standarditing processes ■ 
and materials, defining units of measurement and estab-, 
fishing fixed objectives in its experimental work, the 
association is putting paper research on a comparative 
basis and making its results intelligible and of value to , 
investigators in other plants and other fields. ■ 

The Paper Industries Exposition, the first of the kind 
ever held, proved its worth quite convincingly. By 
bringing together under one roof all the interests^ of 
the industry—from standing tree to a highly fabricated 
paper product—-the exposition acted as an effective 
means of demonstrating the intrarelations of the indus¬ 
try and the dependence of the different branches upon 
one another. Production men carried away many 
practical ideas from the equipment exhibits. The pur¬ 
chasing and marketing men exchanged views and 
lea’^ned of latest developments in their respective fields. 
And not the least important was the educational value 
to the public, for all who came in contact with the 
exposition went away with a keener appreciation of the 
importance of America’s seventh industry and its essen¬ 
tial role in modern life and progress* 
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Pekinese 

Or Pekiner? 

UK lats editorial coniraeiit on an excelli'iil method 
of teachinn ehemiHlry in Uliiiia tiae i-alled forth a 
proteet from an esteemed Ciiinese ri'iider The offeiu*' 
eoiiaisted in the (luotation from ItuiT HaKTE's poem to 
the effed lliat “the heatlieii Cliinei^ i.s peciiliai'." We 
haaten to assure all readers Ironi tin- Orient that no 
ofTenee was intended. The ailjislive heathen has lost 
it« stint; to many of us, and we helieve the siilijeel 
dl'liatable whether it is not ladlei to hr a heathen than 
li member of the Kii Klux Klan, wliicli hoast.s of .some- 
thint; like 120 jier rent Anierirainsni. To lie peculiai' 
is really a virtue, and we cherish the hope that we are 
a hit peculiar ourselves- at least inioLiyh so to he in¬ 
dividual. 

About the expressions Uiiinei' and Chinaman, to 
which our correspondent olijects, we are a little be¬ 
wildered, because ('hinese, winch is the term he ap¬ 
proves, properly speakinj; is an adiective, and we are 
at a loss for a nood noun to indicate a native of (Tiina. 
True, American is both an adjective and a noun, be- 
eaiLse custom makes it so, ami in tirnc it may be Ihe 
,same for Chim'se. If a better contemporary substan¬ 
tive than (Tiinanian is supjyested wc promise tfi be jfood 
and to use it, so lonj; as it accords with our literary con¬ 
science, We have immense admiration for people and 
things Chinese, and we want to he set rinht in this 
matter. We want to make friends anionj; them, not 
enemies. We acknowledge frankly our lack of the Ori- 
(uital slant in expression. For instance, we should 
hesitate to refer to a gentleman fi'om I’ekin :is Pekin¬ 
ese, on account of the infernal litllc dogs that women 
carry about and which are called Pekinese. What 
should we call him? Would Pekinian do? We call a 
man fimm New York a New 'li’orkcr, hut if we call one 
from Pekin a Pekiner that would he (ierman, not Kng- 
lish. We’re in a ciuandary. We're doing our best, and 
we seek enlightenment. 

KeH(‘arcliing ih<- 
Staff of Lift' 

N ANOTIIMK page there is indicated, ii an article 
on baking, the praedical, dollar value of engaging 
in research, even as pioneers. Here was a household 
art, developed into a major industry which was sup¬ 
posed to have its beginning and its end in kitchen 
culture. 1 wenty years ago there was no one less wel¬ 
come in a bakery than llu' chemist. So long as ignorance 
reigns we think we know it all, but as soon as we 
begin to iirosecute research intelligently the problems 
spring uji as did Ihe fabled warriors when dragons' 
teeth were sown. Now, in Ibis baking industry, re¬ 
search has only begun. The baker with scieiitilic 
curiosity has ipiestions enough to baltle the W'isesl of 
us. Here are a few of his inquiries: 

lie would like to ferment his dough in the pan — 
that is, to ferment each loaf sepiarately. The yeast 
plant coiuerts into alcohol and CO, about 4 per cent of 
the diy material used, and any reduction of this waste 
of tlour and sugar would be worth while. By fer¬ 
menting in the pan it might he accomplished. 

The problem of the flavor of bread needs better con¬ 
trol, Knowing how to make it good and agreeable to 
the taste is far from a complete solution. If he only 
knew win it has the desired flavor he would tie in a 


position to make all kinds of bread taste better. This 
would be an important contribution to economics. A 
bushel of wheat is converted into food and fuel to the 
exUmI of !)() |)er cent of its weight. A cow will con- 
r iirt IH (ler cent of wheat or grain into milk, the pig 
lot ]icr cent into pork, hens .'i ]ier cent into eggs, and 
fowls a little over 4 per cent into dres,sed poultry. 
The amount of bread eaten is determined even more by 
its tastine.ss than by its nutritive value. 

The baker needs to know mjjre than he does of the 
I'lfect of moisture on the baking and keeping qualities 
of flour. And what is the physical eifecl of mixing 
dough? Different types of flour require different 
degi-ees and periods of mixing. This fact is determined 
by tests, but what’s the chemistry of it? There is a 
relationshij) between the hi'drogen-ion concentration 
of dough and its requirements as to mixing, but what 
is that relationship? 

What is the actual fumtion of shorteiiing--i,e„ of 
the fats used in baking? What is the proper protein 
content of bread, and which proteins are most whole¬ 
some and most desirable? What are the changes that 
take jilai’e in canned eggs, more especially in reference 
to their foiHl value? Wh\' does bread deteriorate so 
rapidly, and how'may didei'ioration be delayed? How 
may mold be controlled and avoided? 

Indian corn or maize lacks gluten, and therefore it 
does not leaven properly; it cannot be made into a loaf 
with holes in it. To make a light, tasty cornmeal bread 
such as that made of wheat or rye would be another 
leal contribution to economics. 

And how much heal can cornmeal stanil in milling? 
It is almo.st always much better if ground between 
slow-moving burr stones than in a Hungarian roller 
mill. It aiijiears that the greater velocity and conse¬ 
quent heal of the roller mill injures the flour. 

These are merely a few id' the many problems that 
present themselves, but they are far and away from 
being Ihe complete substance of things hoped for, The\ 
are, indeed, merely a few trivial wishe.s about the 
portals of I'esearch, If bread should ever be made into 
a ration at once complete, varied and desired by all, as 
well as healthful for all, we might have a different 
orgaiii'/.ation of society as its sequel. 


'I'lie Porlluiiil Omt'nl Industry 
And lt8 AHSociutioii 

A n editorial bearing this title appeared in Cliemi- 
, chI & Mi taHio'ijical E'nfiincering on July 26, 1922. 
It was written after an extended trip during which 
many executives and engineers connected with the 
manufacture and use of Portland cement were inter¬ 
viewed and was designed to represent a chemical engi¬ 
neer's estimate of the industry and the as.sociation. 

We believe that recent developments in the industry 
deserve such comment that a revision of the former 
editorial is in order. Before discua.sing this, however, 
two mistakes have come to our attention in the former 
editorial. The first was the crediting of the Portland 
Cement Association with the good work of developing 
standards for porlland cement. As a matter of fact 
this work was actually done by the American Society 
for Testing Materials, the confusion arising because 
many of the committee were prominent in the Portland 
Cement Association. The second mi.stake lyas more 
.serious in its implication than in its statement. "In¬ 
variably every improvement in concrete making which 
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IS announced (by the association ] indicates the desira¬ 
bility of using more cement fin the mix]. After a 
certain time this becomes monotonous and then sus¬ 
picious.” Since then recommendations have come to 
our attention in which the association has advi.sed 
a smaller (juantity of cement than that recommended 
for the same purpo.se by the Department of Agriculture 
and other bodies. Our statement was published with 
complete confidence in a hitherto reliable source of 
information. We accept complete responsibility foi’ 
the error and believe that, while the opinion has fol¬ 
lowing, it is decidedly unfair, lieing based partly on 
prejudice and partly upon an unfortunate interpreta¬ 
tion of the policy of the rortland t'ement Association 
of giving minimum reiiuirements for cement in con¬ 
crete specifications, leaving the upper limit ojicn. 

There were two main criticisms advanced in the 
former editorial—criticisms of the cement industry as 
a whole and of the a.ssociation as its representative. The 
first had to do with the grading of cement and the 
second with the absence of fundamental re.search in 
the industry. We believe that the present standard 
specifications of Portland cement are inadc(]uate in 
that a wide variation in ijuality can lie lalieled “stand¬ 
ard.” These v'ariations are known to many large con¬ 
sumers who purchase on their own specification and to 
experienced concrete foremen throughout the country, 
who will frequently designate a brand of cement which 
will lie more desirable for a given type of work. Wo 
have therefore in part at leasl a grading of cement 
which we believe must become universal and which so 
far as our ac(|uainlance goes would be unwelcome to the 
industry, since it would vastly com|)licate both sales and 
manufacturing. 

With regard to fundamental research we are delighted 
to he able to withdraw our crilicism. In our former 
editorial we had deplored the absence of fundamental 
research in the cement industry. “.No work was being 
done to improve the product.” We did not mean the more 
obvious improvements such as unifoimiity or fineness, 
hut the study of fundamentals such as is carried out 
in Schenectady in the electrical industry or at Whiting 
and many other places in petroleum refining. There 
seemed to be an absence of research vision which would 
make it comparable to progressive industries. What 
constituted good cement? What factors improve the 
quality? What are the limiting percentages of the 
various constituents? Is it conceivable that other in¬ 
gredients would be better? There was no interest in 
such (piestions. 

Now', however, the research laboratory of the associa¬ 
tion has been instructed to undertake a comiirehensive 
inquiry into the many fundamental questions. Most 
happily the association has enlisted the co-operation of 
the Bureau of Standards in this work so that both the 
producer and the consumer interest will be represented. 
It means further that the out.standing figure.s in cement 
and concrete work will he pulling together for the best 
interests of all. 

Our enthusiasm is kindled and we wish to extend 
our congratulations upon the splendidly constructive 
program. It complements the work which the Portland 
Cement Association ha.s already done toward educating 
the con.sumer in the use of concrete. This work has 
been well conceived «ind splendidly carried out for a 
long time. 


Henry Ford 

Works Miracles 

HE A.ssociated Pre.ss has announced, and the news¬ 
papers have been niving the widest publicity to the 
.statement, that HENRY Ford has purcha.sed undeveloped 
coal lands in Kentucky and that he inlonds not only to 
provide for his own fuel re(|uirements by this means 
but to induce others to join him in his “coal con.serva- 
tion scheme.” The scareheads declare that "he has a 
plan “to t)urn the coal tw'ice” and that "he will ask all 
industrial u.sers of his coal to in.stall furnaces that will 
removi* only the gas, leaving a fuel unimpaired for 
domestic purpccses. The (‘oal, aftcu* the process, w’ould 
he sold to heat the homes of hundreds of thousands of 
workers throughout the country. According to a tech¬ 
nical explanation of the gas-removing process, the fuel 
would then he more valuable than ordinary coal for 
heating.” This reminds tis of the “Dere Mable” letters. 
“That's teckenickle, Mable," said the swain, "you 
wouldn't understand,” 

It probably takes a imlilicity bureau to put over a 
statement like the despatch (pjoled. Editors do their 
best to avoid this kind of free advertising, hut now and 
then a blurb of this sort gels through. In this instance 
tiu' Associated Press and all its sidiscrihers, followed by 
those who co|)ied the news, have elD'ctively joined to 
pre.sent Mr. Ford as a miivtcle man who will keep poor 
folks warm in winter. Many papers which printed this 
as an item of news would refuse to aieept it as an 
advertisement if their liusiness managers knew how 
misleading it was. The i-eason i.s, of <’ourse, that the 
'iian jf science has no place in a newspaper organization. 
Wilhoul saying so, it aii|)ears from the statement that 
the great llENRY Foitli can induce manufacturers gener¬ 
ally to etpiip their plants not only with a gas sy.stem 
hut a briquetting outfit as well, or else that he can 
pe]-suade the "hundreds of thousands of workers 
throughout the country” to l)uru coke. Thus far they 
haven't taken to it any too well. How does he propose 
to transport his domestic coke? And what argument 
has he for gas making that the manufacturers of gas 
equifiment have not urged for years? Has he any¬ 
thing new? Not a word is said of his method. All 
we have is the misleading intimation that he plans to 
Ijcrsuade manufacturers to “e.xti'act the gas” and that 
then they will have moi’e heat units left over in the coke 
than they had in the coal. 'W^hile not sa^'ing so in meas¬ 
ured words, it gives the impression that HENRY can 
do wlial others l■.•^nnot do. He may aspire toward con- 
■servadion, hut a more effective and imnieciiatc .step in 
this dii-eclion would be to redesign the Ford automobile 
I ngine .so th:d it consumes less gasoline. Mr. Ford is 
a ger]ius at making cheap ears and selling them, and at 
gelling rich, hut thus far we have not heard of his 
sucs'cssful efforts ;it conservation. 

The article goes on to s.'iy that he will “devote his 
energies” to reforestation of the timber lands where 
lie has half a billion feet standing, irUfiniit riiflinri dov'n 
a nituilc Irci'. How can he reforest if he doe.sn’t de¬ 
forest ? Without definitely announcing it, the impres¬ 
sion is given that the hills are covered with virgin 
tind'er. And it i.s indicated that half a billion feet are 
nvuly for harvesting. If that is true the mature trees 
should he cut. The only value in letting the timlxm 
stand would be to teach know 

already. 
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Readers’ Views and Comments 

n 

An Open Forum for Subscrihern 

Tht* (‘(litorK invite discunxiitn nf article.-, and editorials in ('hem. S: Met. or on other topics of pertinent interest 
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nAflaniMA 


Din 

In Steel 

To tiu. Editor of Chemical & Mclalliiriiical Enumccriiid 
Sir:-- 1 .should like to .Mi-oond must heinlilv Mr. 
Epstein’s plea, in your issue of Mai-ch 14, for heller 
preparation of specimens before taking niicroirraphs 
for publication. Almost any sample of steel, no matter 
how clean, can be made to look dirty like his Fijr. 1 by 
careless work, and the ease with which erroneous con¬ 
clusions are arrived at in this way cannot be emphasized 
too slronmiy, I congratulate' Mr. Kiistein on his clear 
ex[X)sition of this point and of the imiiortance of stating 
the magnification, and it is to be hoped that this arliele 
will be brought to the atlentioii of every metallographist 
in the country. 

There is just one criticism which 1 would make of 
this excellent emiti'ibution, and that is that the state¬ 
ment that a pit invariably forms around each inclusion 
during polishing is exaggerated. Alumina is the only 
inclusion which has invariably given this elfect in my 
experience. Sulphides, iron oxide and silicates can be 
polished without the slightest pitting of the steel around 
them, and in soft, unhardened steel too. The way to 
accomplish this is to do as much of the abrasive work 
as possible wilh dry emery papers, and to reduce all 
wet abrasion to the absolute minimum, on a cloth like 
“duck” without too much “nap.” The final polishing 
wilh rouge is of course a wet process, but need not 
cause any pitting. 

Two photomicrographs are offered herewiih as illus¬ 
trations of inclusions in unhardened steel which show 
a few pits within the area of the inclusion (this is 
indeed often unavoidable unless the inclusions are .small), 
but absolutely no pitting of the steel around the inclu¬ 
sion. The boundary between inclusion aiui steel is sharp 


and flat, even in the .soft steel, 'in the writer’s opinion 
there is no excu.se for any other result where silicates 
or sulphides are photographed. 

It -seems rather unfortunate therefore that the Bureau 
of Standards should have to admit that it is necessary 
for it to harden its steel samples to reduce the "invari¬ 
able” pitting around inclusions. Nevertheless it is to be 
hoped that the main point of Mr. F.pstein’s article will 
not lose anything in force on la-count of this minor 
detail in which his methods may seem somewhat open 
to criticism. (JEORGE F. COMSTOOK. 

Mrt:i|hm;irai I’llgiliecT. 

'ra.iiiiuin Allot Maiiufat'turiiiK '‘o 
Kuft'.ilo \ V. 

The ‘■‘•Modilicalioii” of 

Aliiiniiium-Silicoii Alloys 

To llii E'hliir Ilf Chcmirul A McluHiirgiral Engmccrinij 

.Sir:—I j. \V, Walker’s comments in the April 9, 
issue of Chem. & Met. on a particular case of the modi- 
lication of aluminum-silicon alloys are concerned wilh 
an alloy sutliciently different in composition from that 
described by the writer in (.'him. & Mel., Aug. 23, 1922, 
to account for the difference in structure ob.served. 

Mr. W'alker’s specimen contained iron 1.75 per cent 
and manganese 0.2G per cent, against iron 0.70 per cent 
and manganese 0.01 per cent in the material used by 
the writer. 

It seems quite probable that the structure in Mr. 
W'alker’s sample is thoroughly modified and that the 
needles remaining consist ol an iron silicide with pos¬ 
sibly some similar manganese compound. 

These needles arc similar to those shown in Figs. 
4 and 0 of the article by Jeffries, Chem. & Met., April 
19, 1922, representing an alloy of “approximately the 
same chemical composition---immely. Si 10 per cent, Fe 
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about 1 per cent.” If we choo.se to consider the “about 
1 per cent” as a low estimate, the similarity in both 
structure and composition becomes more pronounced. 

In this connection it is of interest to note in the 
summary of Jeffries’ article: "Iron makes the alu¬ 
minum-silicon alloys more corrodible and in general 
weakens and embrittles them.” “The greater the 
amount of silicon used the less is the permissible iron.” 
Also, in a publication of the Aluminum Co. of America. 
“Silicon-Aluminum Alloys,” the following statements 
and recommcndation,s‘are made; “The proportion of 
iron in the alloy should be strictly limited for the best 
result. Iron forms with silicon an iron silicide, which 
appears as needles in the microstructure. The modify¬ 
ing treatment has little refining effect on the particle 
size of this constituent, and its presence tendu to reduce 
the ductility. The alloy as cast .should preferably con¬ 
tain not over 0.5 to 0.6 per cent iron.” . . . “High- 

grade ingot should be used in diluting the rich alloy 
to the required composition, so as to keep the iron 
content to a minimum. This point is mentioned again, 
for the highest strength and ductility are developed 
only w'hen the iron is 0.6 per cent or under, and the 
rich silicon alloy, although made from a .specially pure 
grade of silicon, may unavoidably contain more iron 
than 99'100 per cent ingot.” 

The Henky Southek Engineering Co., 

Ilartfnrd, ('(inn .1AMK.S ,1. (iUKRAN 


Tin* Purpose 

Of a Standard 

To the L'llitor of Chemical & Metallurgical. Etiginee.rivg 

.Sir:—D r. Skinner’s article on “Food Standards” is 
an excellent and forceful pre.sentation of the subject. 
The fundamental functions of a standard, as applied 
to chemical products, are also clearly expressed in your 
editorial. 1 believe, however, it is worth while to call 
you attention to the fact that somewhat the same ideas 
are expressed in the annual report of the director of 
the Bureau of Standards for the fiscal year ended June 
30, 1922. The following paragraphs are pertinent in 
this connection: 

Standardu of Quality: 

S](ecification.s for material (by description, sample, or 
both), known as utandards of quality, fixing in measurable 
terms a property or group of properties which determine 
the quality. 

The numerical magnitude of each constituent property 
pertinent to the quality involved, and specific magnitude 
in units of measure of such significant factors '.is uniform¬ 
ity, composition, form, structure and others. 

Purpose: 

To secure high utility in the products of industry by 
setting an attainable standard of quality. 

To furnish a scientific basis for fair dealing to avoid 
disputes or settle differences. 

■To promote truthful branding and advertising by suitable 
standards and methods of test. 

To promote precision and avoid waste in science and 
industry by affording quality .standards by which materials 
may be made, sold and tested. 

A standard of quality for a given material neces.sarily 
takes into account the purpose for which the material is 
to be used. To set the standard too low results in losses, 
poor efficiency and even loss of life; to make it too high 
may result precisely in the same thing—that is to say, 
the material must be suitable for the purpose intended, and 
the bureau’s investigations in connection with the proper¬ 
ties of materials are to enable the user of these materials, 
fir.st, to select intelligently the material best suited for the 
purpose; second, to specify it in terms which the producer 
cannot mistake; and third, to make the necessary tests to 
ascertain whether or not the materiai suppiied is in accord¬ 
ance with the specifications. 


As you doubtless know, the Bureau of Standards is 
al.so authorized to deal with .standards of measurement, 
standard values of constants, standards of mechanical 
performance, and stanjlards of practice. These subjects 
are discussed in the annual report cited. 

As an outstanding result of the government’s work 
on standardization, it should be noted that the F'ederal 
Specifications Board is bringing about the use of .stand¬ 
ard specifications by all departments and independent 
establishments of the government for use in connection 
with the purchase of the more important materials. 

The fundamental functions of a standard will depend 
on the type of standard in question. The annual report 
of the director of the Bureau of Standards seta forth 
the fundamental functions of each type of standard 
li.sted above, F. \V. Smither. 

Kiiii'mi .it StiiiiiliiritK. 

Gus in Monol MetuI 

The Bureau of Standards has just completed determi¬ 
nations of o.xygen and hydrogen in samples represent¬ 
ing three stages of the deoxidation of Monel metal. 
The samples were all from 50-lb, blocks cast during 
the iirogress of a regular heat; (1) The metal at the 
time of tapping the furnace before the addition of any 
deoxidizers; (2) the above metal after the addition of 
ferromanganese in the ladle, and (3) the above metal 
after the further addition of magnesium in the ladle— 
that is, after all additions have been made. Both oxy¬ 
gen and hydrogen in the metal decreased rapidly with 
the progress of the deoxidation. The finished metal, 
as represented by the last sample of this heat and by 
samples of completely deoxidized metal from two other 
heats, contains from 0.002 to 0.005 per cent oxygen. 
All samples appear rather porous under a magnification 
of 100. 

A sample of Monel metal jirepared as above, except 
that a portion of the deoxidation was carried out in 
the furnace, showed no porosity, and no oxygen could 
be detected. A sample of Monel metal from a Heroult 
furnace heat which had been completely deoxidized in 
the furnace likewise was entirely sound and contained 
no oxygen. Thus of the five samples of finished Monel 
metal examined, the three which were deoxidized by 
addition of ferromanganese and magnesium in the ladle 
were porous and contained from 0.002 t» 0.005 per cent 
oxygen, while the two which were deoxidized entirely 
or in part in the furnace were sound and contained no 
oxygen. 

Huge New Government Camera 

The largest metal camera in the world is located in 
the Department of the Interior. It weighs 7,000 lb., 
occupies two complete rooms, takes a picture 1 yd. 
square and is operated either by electricity or by hand 
as easily as a tiny kodak in the hands of a tourist. 
Reorganization of the Interior Department’s photo¬ 
graphic activities, now in progress, is centered around 
this mastodon. 

The lens, liellows and copy holder are in one room 
and the plate holder and dark room in the other. Focus¬ 
ing is done by an electrical contrivance which flashes 
a signal when the proper focus is reached. The 3i-ton 
giant was designed by A. H. Linsenmeyer, leading 
photographer of the Geological Survey of the Depart¬ 
ment of the Interior. 
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Technical Developments in the 
British Chemical Industries 

Report of CroKress in Radiaht Heat utilization, 
Use of Refractories, and Industrial Applica¬ 
tions of Rubber Latex and ('olloid Mill 

From Our London Corkksi'onoknt 

R ESKARCHKS carried out in Oicat Li'ilain liefore 
. the war by Prof. W. A. Htme and 1)ii‘ late ('. l>. 
McCourt on the flamcles.s combust ion of combu.stible 
^ase.s w'lien mixed with practically the theoretical 
(|uiuitity of air and in contact with .special refractory 
.surfax'e.s culminated in the developmi-nt of a type ol 
boiler which under .suitable conditions stiowed a thermal 
effleiency of 915 per cent or more. The boiU'r has tieen 
commercially developeil both here and in America and 
successive modifications have brouRhl it to a form puite 
different from the orijfinal form, in which :5-in. tulies 
were tilled with uraiiular refractor) material. At 
present very laiye units can be siippliial with tubes 
12 in. in diameter and 20 ft. lonp and tilled with siiecial 
iron or brick siiirals or other packinp taking up ver\' 
little riKim but sufficient to produce the radiant heat 
which gives the tube such a high ellinenc) and an evaji- 
oratioii of up to 20 lb. per s(|.ft. 

Use ok Radiant IIeai 

Hone and McUoui't also developed a refractory dia¬ 
phragm, th(“ surface of which becomes red hot owing 
to the tlameless combustion of the explosive mixture 
of gas and air on its surface. These are likely to have 
application in the chemical industry and for indu.strial 
heating operations generally. Thus the evaporation of 
liipiids by radiant heal thrown down on their surfaces 
and the heat-treatment of any articles passed through 
a tunnel kiln or kindred heating or drying appliances 
should be facilitated and rendered more efficient, par¬ 
ticularly as the products of combustion consist almost 
entirely of inert gases, and if necessary a reducing 
atmosphere can be used. The more general applications 
that have been developed so far comiirise machinery for 
the baking of biscuit and the making of con feet ioniu'.v, 
and grillers and toasters for hotels Dther domestic 
healing operations and more particularly the introduc 
tion of highly efficient domestic gas tires and hot plates 
are foreshado\ted and a modification consisting of a 
granular tied surrounding the fiirnate or ap)iaratus to 
be heated enables metallurgical operations and the 
im'lting and heat-treatment of metals lo tie carried out 
in a convenient and elfciimt manner. Almost any in¬ 
dustrial gas(‘s can be used as widl as oil or gasoline, and 
the convenience of such local apiilicalions of radiant 
heat should be useful in many chi'ndcal manufacturing 
operations. It is understiKid that rrofessm' Bone is 
pi-eparing one or two .scientific papers for the Royal 
Society of Arts in connection with the development of 
these methods. 

Spalling ok Rekkaktory Brikks 

Recent investigations have thrown some light on the 
considerable variation in the life of high-temperature 
furnace linings. Failures and short life do not neces¬ 
sarily iirove that the bricks used were not up to 
specification and the .spalling or progressive splitting 
away of the brick surfaces have in some ca.ses been 
traced to small variations in the sodium chloride and 


suljihale content of the fuel used. With refractory 
brick a kind of hard porcelain glaze appears to be 
formed, w'hicb on cooling is liable to lateral cracking 
or spalling, and the formation of the glaze has been 
traced to volatilized chloride.s and sulphates. The use 
of a coal the inorganic residue of w'hich contains, say, 
18 per cent of sodium sulphate and 2 per cent of sodium 
chloride may add 10 or Lf per cent to the life of the 
brick lining as compared with a content of 3G per cent 
of suliihate and 4 per gent of chloride. The method 
of firing, (juantity of exce.ss air. and fire mouth design 
are not without importance. The best results have 
been obtained by careful limitation of the salt content 
of the fuel and by using furnace linings lower in 
silica and higher in alumina. 

FiiOGREss IN Other Technical ITuicesses 

An interesting possible development in connection 
with the use of dehydrated liifuid rubber latex in 
accordance with the process mentioned in these notes 
of February is the possibility of mixing this .special 
product with viscose solution, by which it is hoped to 
render artificial .silk less hygroscopic and more resist¬ 
ant. The idea is similar lo the use of li(]uid latex in 
paper manufacture, and kindred application.s in connec¬ 
tion with casein and like products are foreshadowed. 

The concerns exploiting the colloid mill appear to be 
develo|iing a more rational selling policy and progress is 
reported in certain direrdions such as the intimate mix¬ 
ing of water with tar or bitumen, partly for spreading 
on roads and also for watei ing them in dry and dusty 
weather. It is claimed that with a very small propor¬ 
tion of tar suspended in the water, evaporation is so 
slow that watering is not again required for several 
days, and the method employed is to take a relatively 
concentrated suspension and mix this with a large bulk 
of wat(‘r before spraying. 

A firm in Manchester is now carrying out extensive 
experiments on rubber roadways using slabs of rubber 
2 in, thick and weighing about GOO lb. The slabs are 
reinforced w'ith steel bars and their surf.ace is cor¬ 
rugated. The slabs are set on a concrete foundation 
with tar joints. 

General Nkw's and Notes 

The organization of the chemical exhibits at the 
British Empire Exhibition, Wembley Park, near Lon¬ 
don, lo be held next summer, has already begun and 
it is understood that Mr. Woolcock, general manager 
of the Association of British Ghemical Manufacturers, 
is likel) to be one of the principal organizers. In 
spite of the heavy cost involved, this exhibition is ex¬ 
pected to be an important factor in the industry and 
the most elaborate preparations are to be made for 
the accommodation ami convenience of oversea.s 
visitors. 

Chemical engineering education .seems to be the 
latest vogue and the Ramsay Chair of Chemical Engi¬ 
neering at London University is now open. Liverpool 
is likely to follow and the lunvly formed Institution of 
Chemical Engineers, which has just hold its first cor¬ 
porate meeting, is likely to play an important p.art in 
promoting and advising upon recognized cour.ses in 
chemical engineering. 

Among recent nominations to t^he Royal Society may 
be mentioned Prof. .1. W. M.acBain, profe.ssor of physical 
chemi.strj' at Bri.stol, who wms among those visiting the 
United States last year. 
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What Chemical Technology Has Done in 
the Shoe-Manufacturing Industry 

Comparatively Recent Invasion Has Resulted in the Development of Many 
New Raw Materials of High Qualit y as Well as Profitable Byproducts— 
Improvements in Standard Processes Making for More Efficient Production 


Ky Stanley P. Lovell 

'■lili f L'lu'ini'sl, George E Kolth (’o., lirorkton. Muss. 


ABOUT a decade ajro chemistry invaded the shoe- 
manufacturing industry. The assaolt was of 
2. JL-such meager proportions that it provoked only 
general mirth in the strongly intrenched shoe world. 
The making of footwear centers in and about Brockton, 
Ma.ss., and although many other focal points of the trade 
e.xist, nowhere is the technique nor the high art of the 
Brockton district maintained. When the cult of scien¬ 
tific management swept American indu.stries, it made no 
impress on the shoe business. That was already 
organized and specialized to an extent not found in any 
other fabricating art. Two hundred and thirty-six 
separate oiierations converge to make the finished .shoe. 
Thirty-two separate crafts supply the shoe artisan with 
his materials. The method of shoemaking is further¬ 
more so tangible, so apparent to eye and hand, .so 
obvious in its gradations, that the mere thought of 
chemistry having a place in its craft or contributing 
anything of value to its product was somehow a capital 
joke. 

If you will consider the primitive .sandal or slipper, 
you will recognize it as an as.semhlage of three elements 
■ -the sole, the cap extendin.g over the toes and receiving 
the forward impetus (now called the “box toe”) and 
the support around the side wall of the heel receiving the 
backward impetus (now cidled the ‘‘counter”). 

The First CiiEMirAi, Suhstitute 

It wa.s with the last two articles—-the box toe and 
the counter—that the original chemical approach to the 
shoe industry concerned itself. Both were made from 
sole leather by separate companies that specialized in 
the.se parts and had brought them to a high degree of 
fabrication. Although sole leather had been the ma¬ 
terial used for these .stiffening parts of footwear, it 
was apparent that it pos.sessed inherent delects. When 
■ exported it would not stand the heat and humidity of 
the hold of a ship; it was easily attacked by the ordinary 
mold and maggot growths; and it was .softened by but 
not soluble in water, thus losing when wet the delicate 
lines of the shoe last. 

The method used to demonstrate these weaknesses of 
sole leatluir to shoemakers has possibly more so-called 
“human interest” than chemical interest, but it is nevei- 
theless presented for what it is worth, A negro coal- 
heaver in the yard was asked to wear a pair of white 
socks for a week. These socks had been boiled in 
Castile .soap, rinsed repeatedly in distilled water, then 
extracted in alcohol and ether. After a weekfs wear, 
the sock.s W'ere finel^v comminuted and extracted in a 
Soxhlet apparatus for water solubles, which were found 
to be as follows; Urea, sodium chloride, formic and 
butyric acids (trace). 

Then into a concentrated solution of these substances 


was immersed a No. 1 grade sole-leather box toe, every 
substitute material on the market and a new product 
which proved to be the initial an.swer of chemistry to 
this problem. In (!() hburs the materials were all de¬ 
stroyed except the chemical product, which was a mix¬ 
ture of cotton-wool fiber and nitrocellulose of the follow¬ 
ing composition by weight; I’yroxylin (nitrogen content 
11.1 per cent), 81 per cent, and cotton-wool fiber, 19 
per cent. From this indication of adaptability the use 
of nitrocellulose in one form or another has grown to 
the sizable amount of 2 tons a week. 

A Unique Solution of a Uhemical I’rorlem 

It was soon found that the product must conform it¬ 
self to the established time of shoe operations. In order 
to change the pyroxylin to a plastic condition it had 
to be treated with a solvent and the time required to 
■soften the box toe or counter blank when made with 
any of the familiar solvents was found to be too great. 
How to make a nitrocellulose blank relatively instantly 
soluble throughout was a desfierately serious problem 
and promised to bring to ruin all our fine hopes of 
success. This problem we met by a unique treatment. 
Always previously it has been the endeavor of per.son.s 
skilled in the use of pyroxylin to condition their prod¬ 
uct so that precipitation of the film (so-called “blush¬ 
ing”) did not occur. To this end the name of John H. 
Stevens will always be, famous. For this purpose some 
makers have even frozen out the entire moisture con¬ 
tent of the air in their factories in order to in.sure 
against precipitation from atmospheric moisture. 

Reversing this line of thought, we first impregnated 



FlCr. 1—MACHINKS FOR OOLI OtT) TREVTMKNT OF FABRIC 
AND PRECIPITATING BA‘rH 
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our fabric skeleton or vehicle with pyroxylin in a water- 
miscible solvent, then immediately passed it into a 
precipitartinK bath. The precipitation, which at first is 
a mere surface condition, irruduapy penetrates through¬ 
out the sheeted material. Under a miiKnilication of 300 
diameters it shows itself to be composed of precipitated 
colloidal aggregates of the averagi' diameter of 7e. This 
gives a material of very high caiiillanly, then’ being 
countless ducts or capillary avenues opened from the 
former film surface to the center of the goods. This 
allows an immediate entry and instantaneous dispersion 
of the solvent into which the blank is dipped. In 
turn a flaccid, limp condition is produced, which with 
no appreciable loss of time allows the piece to be lasted 
and will faithfully reproduce every contour of the 
wooden last. 

Thus we met our first obstacle of iiisLanl .solubility by 
simply precipitating our nitrocellulose so finely that it 
was open to .solvent action from every sidi of its vastly 
increased surface. 

Lowering Production Costs 

The chemist and chemical engineer has at his elbow 
daily, hourly, the problem of putting production costs 
on an economical, competitive basis. Viewed with an 
unprejudiced eye, all leather is a byproduct of the 
production of foodstuff. It is for the meat, not the 
.skin, that a Calabrian goat, an Indian cow, an American 
or pampas steer is grown. Therefore the skin, which 
must be removed to make the meat markidable, will 
either be allowed to decomiwse or will he preserved by 
such chemical agents as tannic acid, chromic acid, for¬ 
maldehyde or alum and salt. Thus it follows that the 
skin or hide in the form of leather can be sold and would 
be sold at only a nominal profit over the cost of pre¬ 
serving or tanning should a .synthetic chemical product 
be developed that would threaten to replace leather in 
industry. 

Costs must lie reduced to a wide margin under the 
production of leather. Seen from thi.s angle, it early 
became important that the solvents used in the produc¬ 
tion of our precipitated sheet for box toes and counters 
should be recovered for re-use. Recovery was made 
relatively easy by the fact that these solvents, passing 
directly to a mi.sclble precipitant, were never allowed 
to leave the vapor phase. By keeping them always as 
liiiuids even at extreme dilutions of B per cent, two ends 
were met; 

(1) Their economical and continuous distill.ation was 
made possible without scrubbing lowcr.s, refrigeration 
or all the paraphernalia of the gas-to-liquid change. 

(2) The fire and explosion hazard wa.s reduced to a 
Iioint where factory-scale production was practicable. 

This twofold recovery advantage was not achieved 
without bitter exi)erience with alcohol vapor—an experi¬ 
ence which ended in an explosion of almost fatal pro¬ 
portions. 

('AMPHOR A Byproduct 

It developed that pyroxylin plastics (such as celluloid, 
etc.) of good quality were preferable to straight nitro¬ 
cellulose. The problem of a uniform raw material was 
solved by the easy scheme of “averaging out”—that is, 
the plastics were u.sed in such large amounts that the 
variation in nitrogen content or in camphor content 
were averaged to a constant factor. 

If you will retrace the steps taken to that stage where 
the colloid is precipitated in and on its fibrous base, 



MU c 1 i.\K colt.NElt OF A llATTEItY OF nTOKSTORS 
.\ Iruiilt'il with prncipltnted colloid is to bo scuii wlndlne 

till in lilt liiickRrmaitl. 


you will see that if the solvent used is, for example, 
acetone and the precipitant is water, a relatively high 
acetone layer will surround the sheet as it passas 
through the bath. Into this stratum the camphor dif¬ 
fuses with a constantly increasing tendency to precipi¬ 
tate as it reaches greater dilutions of acetone. Event¬ 
ually it becomes su.spended like the casein suspension in 
milk, although .scarcely colloidal. A.s the total volume 
of weak liquor passes into the base section of our con¬ 
tinuous still the camphor passes up through the column 
to a point of maximum concentration. Fortunately 
thi.s does not occur at the higher acetone or alcohol con¬ 
centrations where the column might become obstructed 
and serious consequences result, but at the narrow range 
of 65 to 69 lam cent acetone or alcohol. From these 
decks it is extruded at high velocity into a water jet 
of equal force, the impact throwing out the camphor 
as tlowers of camphor. For ordinary u.se it is a com¬ 
mercial product at this stage, but for pharmaceutical 
uses it must be sublimed. Many tons of this grade of 
camphor have been absorbed by the American market. 
It is a highly important byproduct of our business. 

One phase of this work has baffled the writer for 
many years. In the precipitating bath the urea or other 
antacid stabilizer must of necessity be completely re¬ 
moved by washing. Samples of the colloid-treated fabric 
show no trace of urea and the theoretical urea content 
is nicely balanced by the ammonia-carbon dioxide gases 
produced under the conditions of distillation. Never¬ 
theless, samples of the product manufactured in 1916 
and .subsequently show no signs of decomposition, nor 
has the development of free acid in the nitrocellulose 
so precipitated ever been observed. Perhaps it is pos¬ 
sible that the fact that urea has been there is sufficient 
to maintain stability almost indefinitely. 

All of the camphor is not removed, between 5.1 and 
9.3 per cent remaining in the sheet material entrained 
in the colloid. This has a most unexpected and desirable 
result. Being a remarkable insecticide, it prevents 
bacterial growth with mold and maggot formations not 
only in the box toe and counter but in the whole shoe 
as well. This is of first moment in the export of Ameri¬ 
can shoes to sub-tropical countries and to the Orient. 

The solvents used to colloidallize the finely precipi¬ 
tated celluloid just before its incorporation by the 
assembler in the shoe were various ethyl esters. These 
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solvents developed a most serious fault. The footwear 
would leave the factory in excellent condition, hut upon 
being worn would develop a very' disagreeable odor— 
not the pleasant fruity smell of the ester, but an offen¬ 
sive odor highly discreditable to the wearer. We found 
that when warmed repeatedly to 30 or 35 deg, C. the 
residual deposit of the solvent gave off the sapie odor. 
Nothing will more quickly .stop the sale of footwear 
than this trouble. Furthermore, the factory operative.s 
were finding the solvent unpleasant to work with and 
in the confined, close Application which ahoemaking com¬ 
pels, it would soon have proved a .serious health hazard, 
Worden truly observes that the pyroxylin art.s expand 
only as solvent knowledge grows. 

It was imperative, then, to find a solvent of nitro¬ 
cellulose that would have no appreciable odor under 
working condition,s nor a residual odor in the shoe. 
After a prolonged research we found our answer in 
diacetone alcohol. This chemical, with a boiling point 
of 163 deg. C. and a specific gravity of 0.924, is mi.scible 
in all proportions with ethyl and methyl alcohol, acetone, 
benzol, water or aii.v of the common esters. It is ex¬ 
pressed chemically as 4 hydroxy-2 keto-4 methyl pentan. 



FU;. 3—CONTHOT, AM.) ItE.SEARCII T.ArtOK.vrOllY 
IN A SHOE FACTOKY 


Since the balance between the c.p. acetone and diace¬ 
tone alcohol produced in the presence of the catalyst is 
in direct proportion to the temperature and greater at 
lower temperatures, the utilization of sulphur dioxide 
or ammonia refrigeration i.s .strongly indicated. 

The catalysis building shown in Fig. 4 has a daily 
capacity of 600 gal. of diacetone alcohol of specific 
gravity 0.910. Sufficient water is used for condensing to 
warrant two artesian wells which deliver an unlimited 
supply of water at 10 deg. C. 

The box toe and counter produced are wuterprool, 
sweatproof and safe against the ordinary forces of 
destruction. They have the peculiar property of resist¬ 
ing distortion. This true elasticity retains the lines of 
footwear in a way never before possible. 

Chemical technology having met with tolerable success 
in the make-up of a shoe, the same approach was tried 
on the innumerable items applied to the outside of a 
shoe. These compri.sed dressings, polishes, waxes, inks, 
washes, etc., to a degree of complexity fairly confusing. 
We now manufacture over one hundred and thirty sepa¬ 
rate materials of this sort. All were subjected to analy- 
s.is, made interesting because the method of analysis 



FRi. -l—C'ATAI.YSI.S HUII.DING WHERE 600 GAL. OF 
niACETONE ALCOHOJ. LS I'RODUOEn DAILY 


It leaves no residual odor and its rate of evaporization 
is so slow that it cannot be detected by smell in the 
workrooms. By diluting it, a degree of softening or 
solution may be maintained in the box toe for any 
desired length of time, thus allowing the product to 
conform to any established usage or schedule in shoe- 
making. 

No investigator seems to have observed that it is the 
only solvent of cellulose esters that has at once a high 
boiling point, is miscible in all proportions with water 
and leaves no residual odor. Most books of reference 
on applied chemistry such as Watts, Thorpe, Olsen and 
the Condensed Chemical Dictionary do not cite it. To 
those industries where the odors invariably associated 
with cellulose esters have been handicapping factors 
diacetone alcohol should prove of great value. 

We erected and operate a large plant for the produc¬ 
tion of diacetone alcohol. Its manufacture by the poly¬ 
merization of c.p. acatone is expressed by the following 
equation: 

2CH..CO CH,(-f Catalyst) -^CH,CO CH,C(CH.).OH 


had first to be worked out. Many weird combinations 
were unmasked, but on the other hand many combina¬ 
tions were shown to possess a high degree of observa¬ 
tion and skill. 

1 strongly advise any industrial chemist who scoffs 
at rule-of-thumb products (and I am one) to make a 
water paste for shoe use. I have a record of over three 
hundred experiments before satisfactory results were 
obtained on this product. That with so little under¬ 
standing of the nature of their materials the non¬ 
technical men can accomplish so much will always be a 
source of wonderment to me. 

I think it is conservative to say that chemical engi¬ 
neering has a place even in such an apparently barren 
field as shoemaking. It has led to one of the large uses 
for pyroxylin, it has produced diacetone alcohol on a 
basis never before attempted and it has made camphor 
a small byproduct of shoes. But more than that, it has 
allowed the production of a better shoe than before 
chemical technology entered shoemaking, and that is the 
test of its worth. 
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The Incidence of Research 
On the Baking Industry 

Pioneering Work in the Application of Science to 
a Successful Commercial Enterprise 

Ry Ellw(M)I) Hendrick 

' 'nTlslinin,; t'll< III ,t Uf I 

T he iH'iietralidii of the imluslnes hi science is 
sometimes iilonj]: curious roads, ami il is well to 
In-ar in mind that these are often in their heKinninps 
far from academic. The active research that has de¬ 
veloped wilhiii the hakinu industry duriiif; the jiast 
few years inducod us to visit the W'ard Raking Co.'s 
establishment in New York, to note the ineidenee of 
researeh iijion this ancient domestic art, to inpuire into 
the way in which it was bcKUn. wdiat problems are 
press!nif‘ami what fields are tempting them toward fur¬ 
ther study. We selistled the Ward eom|iany bceause we 
knew them to be progressive and also that the president 
of the eorporation had been an active supporter of 
researeh foi' a number of years. It was done with 
no unfavorable refieclion on eonipetilive bakiiiK 
e.staldishments. 

We found a larRe bakery operated under laboratory 
eleanliness. with .standard maehiiii'ry which w.' shall 
not .attempt to describe, because sueh details are avail¬ 
able elsewher". Two laboratories are maintained, one 
for control that is iiredominantly chemical, and a 
separate researcb laboratory in which liiochemistry 
leads. About twenty-five chemists and iiioloitists are 
employed eonstantly. 

The central control labortdory fiinetions for the eom- 
jiany's various bread and cake bakeries, of which there 
are seventeen of the former and nine of the latter in 
different hn’idities throuKhout the country. This calls 
for over 2(),()00 amdysas or tests tier year. The capac¬ 
ity of the firead tiakery attached to the main office in 
the Rronx in New York City is over a (|uarter of a 
million loaves a day. 

Reginning of Baking ItESKARru 

The lieninuiiit!: of researeh. whicli has eoulimied to 
be eoineident with the prouress of the company, is an 
imstructive tale. The iiresident of the eoncern was a 
hard-workiiiK neiithborhood liaker in Allegheny, I’a.. 
and he was so itiliuenl in exteiidint! his trade that he 
became jiressed for funds. His liank of deposit would 
not increase his credit, and a second bank visited felt 
in the same way, Tlien, unknown, he called at the 
Mellon bank in the hope of securing an accommodation 
of $10,000. He saw (he iireseni Secretary of the Treas¬ 
ury, Andrew W. Mellon, ami told liini his story, Mr. 
Mellon surprised him witli a more complete report of 
his .standing and business than he expected him to 
have, and said he didn’t .see how ,$10,000 would solve 
his prolileni. The banker fiifured the situation over, 
and it did not look promisinK. What the baker really 
needed was atiout $2S,000. So Mr. Mellon declared that 
he eouldn’t see his way clear to leiKlint; him $10,000 • 
allhouKh if he wanti'd $25,000 he could have it. That 
wa.s a ,iolt up rather than a shako down, and it will be 
ea.sity understood that from that time forth GeorRC S, 
Ward wa.s a freiiuenl visitor at the Mellon bank. 

Then came the orpanizalion of the Mellon Institute 
of Industrial Research at Pittsburgh, and by this time 
Mr. Ward had prospered. Ho had bakeries in various 
cities--in Pitt.sburglj, Chicago, New York, Cambridge, 


Mass., and elsewhere. Mr. Mellon was full of enthusi- 
a.sm for the Re«earch Institute, and the prosperous 
baker had enlhusiasm for Mr. Mellon’.s opinions as well 
as a .sound belief that whatever happened must be due 
to a cause and if the cause lay hidden it was his bu.si- 
ucss to look for it. He started with an open mind 
Inward and a preposses.sion in favor of scientific re¬ 
search. He already had laboratory control of his vari¬ 
ous bakeries. This fact is the text for a longer sermon 
than we have the space to iire.ach. Without at least 
one succes.sful man in an industry who has an abiding 
faith in the value of scientific research there can he no 
real beginning. The baking industry was one of the 
last of the major industries to come under .scientific 
control, and yet its pre.sert rate of progress i.s remark¬ 
able. 

The First Problem 

In later years laboratory control has developed im- 
IHirtant refinements, but even then the Hours were Ic.sted 
for gluten, moisture, a.sh, etc., and .several baking.s 
were made to obtain uniform results. Flours differ 
according to their origins and according to the year in 
which the wheat is grown. Some refiuire long mixing, 
olhor.s .short, .some long and others .short fermenting, 
and some long and others (juick baking and the like. 
Yeast also requires constant testing. But with the 
■same flour, the same yea.st and the same apparatus and 
methods, the bread from one city differed from that 
baked in another, and the reason for this was a prob¬ 
lem in research. 

There had been a research fellowship in bread iiaking 
established at the University of Kansas by the National 
Baker.s Association before Dr. Duncan left there for 
I’ittsburgh. but this had been allowed to lapse. The 
problem before the baker as patron of research was the 
coiitumaceousness of that bread which should have been 
the same, whether made in Cambridge. Mass., or Pitts¬ 
burgh, Pa.—hut wasn't. He applied for one of the early 
fellowships of the then new Mellon In.stitule and Dr. 
Duncan wa.s ready for it with Drs. Kohman and Hoff¬ 
man. who have not quit the study of baking from that 
day to this. Investigation began with comparison of 
w.'ders used, and their differences .showed their effects 
maiidy on the yeast, which responded quickly to dif¬ 
ferences of salts in solution. 

For maximum health and growth yeast needed more 
nitrogen in simple fixation, more calcium and other 
mineral salts than are available for it in ordinary 
dough. It was also discovered that when these usually 
delinquent salts are added to the dough, the yeast grows 
so hastily and acts so vigorously that only one-half the 
amount of it is needed to produce the same or even 
better bread. Experience shows that by using the min¬ 
eral salts in the dough a saving is made of one-half the 
amount of yeast, one-sixth the amount of sugar and 
about 2 per cent of the flour. The yeast food mixture 
was pafented and named “Arkady” after the initials 
of Dr. Robert K. Duncan, Ihe director of the Mellon 
Institute, and it has now come into general use in the 
baking industry. The owners of the patent make it 
in carload lots in their New York bakery, and they 
have additional factories in England and Canada. 

The Fight Over Yeast Food 

i 

But improvements have hard sledding when they are 
introduced. Trouble arose in one commonwealth where 
the gifted statesmen of the Legislature took a hand and 
assumed a firm stand against any effort to “cheapen” 
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the staff of life. Theylcnew from their blessed mathers 
and the faithful wives of their manly hosoms that only 
certain ingredients should be u.sed in making broad, and 
they pa.ssed a law that said so. Otherwise each loaf 
was to be labeled as containing in the original mix 
whatever was not indicated in the statute as proper. 
Calcium sulphate, for instance, wa.s an important factor 
in this yeast food, but inasmuch as it was not recorded 
in the law, it had to be mentioned in the label, along 
with potassium bromate, ammonium chloride, etc. 
Despite the fact that calcium .salts are sorely needed 
in human nutrition and that human diet of Uxlay is 
often inadequate in this respect, it shocked the law¬ 
makers to think that there should be such a thing as 
lime in bread. Soon the fight was on, although bread 
so baked and labeled continued to sell. The Ipgislative 
plan was to educate the public dovni to its own level 
—rather than to educate it up; but this time it did 
not work. Then a law was proposed forbidding alto¬ 
gether the use of yeast food in baking, but this was 
defeated, and finally the fight was won. It took time 
and ^’igorous effort and money for lawyers. Today 
yeast food is in general use, and evmi manufacturers 
of yeast whose sales are decrea.sed by it recommend it 
because it reduces complaints about this product to a 
minimum. 

An old and serious trouble in baking is the occa¬ 
sional presence of “rope,” or stringine.ss, in bread. It 
is due to an organism present in all flours, but more 
abundant—and therefore wonse—in some than in 
others. We understand that the defect has been prac¬ 
tically overcome by the proper control of the p,, values 
in the dough. 

In the course of time the more progressive bakers 
recognized the value of research, organized the Amer¬ 
ican In.stitute of Baking, first at Minneapolis and now 
located at Chicago, under the competent supervision 
of Dr. H. K. Barnard. But private research for the 
Ward company continues also at the Mellon Institute in 
Pittsburgh, under Dr. Kohman, and in the laboratory of 
the New York bakery under Dr, Hoffman. 

Food Value and the Vitamine.s 

Bread making has only so lately entered into the 
domain of science from rule-of-thumb control that it 
fairly bristles with que.stions. For instance, bread is 
a food, but how much of a food i.s it? Thi.s wa.s the 
beginning of a long work at research by the Ward com- 
Jiany, from which, in the end, positive results of an 
interesting character were achieved. It was found 
that a good bread is adequate in carbohydrates, but 
deficient in protein, mineral salts, especially lime, and 
in all three vitamines. Quantitative determinations 
w'ere made. Whole wheat bread, it was observed, adds 
vitamine B from the bran and wheat germ contained 
in it, and it is adequate in carbohydrates, but research 
proved it to be lacking in other respects. Experiment 
demonstrates it to be an incomplete food, although bet¬ 
ter than an ordinary white bread. 

Now the major purpose of this research wa.s to 
make a bread at once good, and at the same time hav¬ 
ing a maximum nutritive value. It is easy enough to 
throw a number of nutritive ingredients into a dough 
that will serve as a “complete food,” but when it is 
baked it will be mord*of a dog biscuit than a bread. 

The problem was to provide, as carrier of these ex¬ 
ceptional nutritive values, a fine, tasty and attractive 
loaf of white bread. This involved thousands of feed¬ 


ing tests as part of the work. Another step was the 
extraction of the genn of the wheat, which is ordi¬ 
narily discarded in white flour, and this involved a 
new process and finally' a .separate plant equipped at 
large, cost at Warren, Ohio. The final loaf is made 
far richer in milk than ordinary bread; it contains 
the germ extract that i.s as rich in vitamine B as the 
best brewer's yea.st, and it contains abundant mineral 
salts, which are greatly needed for the maintenance of 
health and for healthy growths, even to the exteitt of 
the alight but requisite amount of manganese. 

Feeding Experiments 

The final loaf is white, looks and tastes rather like 
home-made bread, and it is already in active demand. 
It is not only rich in vitamine B but carries enough 
of the A type to support life, growth and repnaiuction. 
Ordinarily the vitamine A i.s provided by spreading 
bread with butter, but this bread also contains a supply 
from the extra whole milk. Tests made with w'hite 
rats and white mice show remarkable results with no 
other food than this new, enriched bread and water. 
With any other type, including the beat whole wheat 
bread, as the .sole diet with water, they fail to grow, 
fail to reproduce and in time starve for lack of one or 
another kind of nutrition. With this new bread as 
sole diet, growth is vigorous and healthy, and already 
a fifth generation of white mice that, beginning with 
the first, have never had any other fond, is thriving and 
growdng normally. 

Observations are now being made and recorded of 
children from pre-.school age up to adolescence who 
include this bread in their diet, compared with those 
who do not. While results are not ready for publication, 
they appear to confirm the animal feeding experiments 
already made, and pi'omise to add materially to our 
knowledge of nutrition. One point we are allowed to 
mention is that less meat seems to b:! desired along 
with this sfieidal bread tharf if ordinary bread is eaten. 


Ijirfje Quantities uf Cupper ImportecJ 

In Commerce Mimthhi it is reported that large 
amounts of copper have been imported into the United 
.States in the form of ore, matte or blister copper, the 
smelting and refining of which are done in this country. 
Imports from Chile have shown a remarkable gain from 
pre-war years, when they were very piuch less than 
those from Mexico, Canada, Peru or Spain. During 
the past few years they have constituted more than one- 
third of the total imports. 

Shipments from Peru and Cuba have also increased. 
Peru sends chiefly blister copper, while moat of the 
Cuban shipments are in the form of ore and concen¬ 
trates. From Japan and Australia, however, a very much 
smaller (juantity has been imported recently because of 
the decline in production in those countries. Mexican 
and Spanish imports have also declined. From the 
average rate for the first part of the year it appears 
that Canadian shipments in 1922 were as large as 
before the war. Moat of the copper was in the blister 
form. 

Of the total imports in the first part of 1922, 6.3 per 
cent was blister, 21 per cent refined, 14 per cent ore, 
6 per cent old copper and clippings and 4 per cent con¬ 
centrates. Imports of matte constituted the remaining 
2 per cent. Composition metal in which copper forms 
the chief value amounted to only 0.2 of 1 per cent of the 
total. 
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A Modern Tar Distillation Plant 


A Description of the Plant of the American Tar Prod¬ 
ucts Co., in ChicaRo. Illinois, an Example of Perma¬ 
nent and Conservative l)esi>;n Which Warrants Study 


liY Wilbert J. Huff 

I’liMiiii’il Engineer, The Kopjier.s Cu. 


T HK Chicago plant of the Amcncaii Tar Products 
Co., wtiich commenced operation for the first time 
only a few months ago, undouidedly ranks as one 
of the leading, if not the very first, merchant tar plants 
in the United States. A brief'description of its salient 
features will be of interest to those who are engaged 
in this and related industries'. 

The plant was built by the Koppers Co., wliich has 
installed several other tar di.stillation plants for the 
American Tar Products Co. ]t is .situated on a .S5-acrc 
tract at South 52nd Ave, and West .‘tilth St., directly 
south of the once famous Hawthorne Race Course, and 
immediately north of the Chicago & Illinois Western 
H.R. and the Chicago Drainage Canal. The plant of the 
Chicago r>y-Product Coke Co., at presiuit the chief 
source of the tar distilled, i.s east alioul one mile, in 
plain view across the jirairie. Switching facilities are 
provided both to the C. & 1. W, (a belt line) ,at the south 
and to the Illinois Central (a trunk line) about IJ miles 
to the north. Should the jiroposed development of the 
drainage canal occur, service to any plant on the Chi¬ 
cago wabu'front will l)e available by barge. 

Only about 20 of the 55 acres are at iiresent occupied; 
and the arrangement of the eciuipment u]ion these 20 
acres is such that the inevitable e.xpansion of the plant 
may proceed along orderly lines until the entire 35 
acres can be occni>ied, without necessitating the mis¬ 
placement of any part. 


The general plan of the present plant is shown in the 
accompanying diagram (Fig. 1). The observer, upon 
first entering the plant, will be impressed not only with 
the systematic plan and convenient arrangement, but 
especially with the quality and permanency of the equip¬ 
ment. The construction throughout, save of the barrel 
.shed, is of brick and steel, with concrete foundations 
and cement floors and platforms; and all shipping and 
receiving wharves and platforms are elevated to car 
level. The expo.sed brick surfaces are buff and yellow. 
All elevated platforms, walkways, ladders and stairs 
have been designed and erected in accordance with the 
best practice as regards safety. 

Before eonsidering in detail the component parts of 
the plant it may be well to recall the general technology 
of tar distillation. This was di.scus.sed by the writer 
in this journal recently,' accordingly only a brief men¬ 
tion is warranted here. Coal tar, the primary conden¬ 
sation product from the earlKniization of coal, is a com¬ 
plex mixture chiefly of aromatic hydrocarbons and tar 
acids, with small amounts of tar base.s, organic sulphur 
compounds, variable amounts of so-called “free cartgjn” 
and other materials. Some water is also pre.sent. 

As produced these are so thoroughly incorporated that 
it i.s necessary to resort to a proce.ss of fractional dis¬ 
tillation in order to effect separation. This process the 
writer has shown dingrammatically in the accom- 

'<■ 11,111 ,1 l/if \nl iC, ,\n. 3. ,l;in 13, 132:> 
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panying sketch (Fig. 2). The residue remaining in the 
still, generally amounting to over 60 per cent of the 
raw tar and sometimes as much as 70 per cent, is the 
familiar bituminous aggregate known as pitch. De¬ 
pending upon the amount of oil removed, it may be 
soft or hard; and if only a little oil is removed, it may 
be called merely a refined tar. 

Handling of Tar 

Procedure.s are, of course, modified to meet varying 
local conditions. Thus^if the water content of the coal 
tar available i.s low, it is not alway.s nece.ssary to sub¬ 
ject it to a preliminary dehydrating process. Instead 
the raw tar is often charged directly into the still and 
the water removed by cautious firing. Not all of the 
fractions need necessarily be taken. The number is 
determined by the kind of residue which muflt be pro¬ 
duced, and as the character of this is varied to meet 
the wishes of the purchaser, so too the character of the 
di.stillation must be varied. Nor are all the products 
■shown necessarily manufactured. Thus, while at this 
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gi;n1':i!AL view of tlant—pitch pans 
IN B'OREanOUND 

Coke Co. and much of this is re-handled here. The car¬ 
loading appliances (swing pipes with swivel joints), 
three in number, are located just east of the unloading 
pit and so placed that three cars can be loaded without 
shifting. 

DiSTiLLiNti Tar 

Tar for di.stilling is pumped from the appropriate tar 
tank to any one of the stills which are grouped in 
battery. They are mounted in brick settings with 
underground concrete and brick breeching leading to a 
130-ft. brick stack and are equipped with grates of the 
rocking type for coal firing by hand and burners for 
firing with liquid fuel when such firing is economical. 
Coal is brought up to the stills in the railway cars and 
is discharged from an elevated truck, parallel to and in 
front of the firing doors. This same track also serves 
the boiler house, adjacent to and north of the stills. 
The concrete floor from the stills and boiler house ex¬ 
tends under this track. A concrete wall jiarallel and 
east of the track retains the di.scharged coal upon this 
floor. 

From the stills niay be seen two other details which 
further illustrate the attention and care expended in 
the construction and management of the plant—a con¬ 
crete subway affording convenient passage under the 
fuel track, and the practice of painting different pipe 


plant provision has been made for the future recovery 
of anthracene, naphthalene, tar acids and other mate- 
riabs from the distillate oils, and detailed drawings and 
specifications for the buildings and equipment have been 
prepared, construction has not yet begun, and the dis¬ 
tillate oils are not treated further here. 

The tar is brought to the plant in a tank car. Here 
it is placed over one of three concrete sections of the 
unloading pit. where it is emptied by gravity through 
the bottom cock. Each section holds 10,000 gal., so 
three cars can be unloaded simultaneously without call¬ 
ing upon the tar pumps. These are two in number, 
steam driven, all iron-fitted duplex pumps, having a 
capacity of 20,000 gal. per hour. They are situated in 
a pump house adjacent to the tar unloading pits and 
are mounted on a floor depressed about 6 ft, below the 
yard level. Connections are provided so that the pumps 
may be applied as needed in the transportation of tar 
from the unloading ifit to the tar receiving tanks or to 
the tar storage tanks; and for pumping tar to the stills, 
to mixing tanks and to cars. A large amount of water-gas 
tar is produced at the plant of the Chicago By-Product 


lines in distinctive colors. 

The battery of stills is not roofed over. This dim- 



TANK CAR LOADING AND UNLOADING 
Stills, pumphouse and standpipe in background. 
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inifGiea the (ire hazard, Cor experience has siiown that 
tires are much less serious when no ov,'i'htu<d roof de- 
(lecta tile (lames from one still to aiiolher. The (ire- 
men, however, are well protected by a con'iiKated steel 
roof e.xlendinp: over the (iriiiK fl*.oi', and access to man¬ 
holes and conneetions on the to|j of the stills is ren¬ 
dered convenient by railed steel walkwais and two steel 
stairways, one on each side of the liatterv Trovisioii 
is made to facilitate cleaning' of the stills. The tar 
used, however, has so far shown litth' tendency to de- 
liosit ob.iectionable material, and this cleaning conse¬ 
quently has been very simiile, A special sani|ilinK winch 
is mounted above each still, for the stills are desijtned 
and calked (o withstand a vacuum of 2(1 in. of mercury, 
and special provision must be made to iiermit sampling 
without breakiiiK this vacuum. Kach still is equipped 
with .safely valves so piped that such of the still con¬ 
tents as may blow over is discharged into a sump about 
60 ft. distant from the nearest lire door. I’rovision is 
also made that the contents of any still may be diverted 
from the usual receiving; tank to this sump. 

Condenser House 

Between the battery of stills and the condenser liou.se 
are pitch blow-tanks, measuring: and mixing tanka. All 
blow, storage and receiving tanks, wherever situated, 
are equipped to permit ea.sy access. Kvery large tank 
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is provided with hand rails and is accessible by wide, 
easily scaled stairs and walkways. Above the pitch 
blow-tanks extend four insulated condenser lines from 
the still domes to the condenser house. Here they enter 
four elevated coil condensers of eiiiial size. At the dis¬ 
charge of ever\ condeiisei' is a receiving tank, divided 
into two compartments, each of which may be com¬ 
pletely cut off from the other. The condensate may be 
directed into either of the two receiving compartments 
at will. This permits ea.sy fractionation under vacuum, 
as one compartment may be cut out and drained under 
atmospheric pressure while the vacuum is carried on 
the other. 

Each compartment is equiiiped with an indicating 
device to mark the oil level and a manhole to permit 
easy cleaning, and is piped so that it may drain by 
gravity into any one of the run-dowm tanks, which are 
of various capacities to suit the size of fractions being 
made. Provision is made for easy access to all parts. 
Two independent sets of pyrometers, operating and mas¬ 


ter, are mounted so that their dials may lie read from 
the platform that commands the four receiving tanka. 
This permits the operator to follow simultaneously the 
pitch and vapor temperatures, and the volume of oils 
condensed. 

The conden.ser hou.se also provides protection for two 
steam-driven air compressors; two steam-turbine ex¬ 
hausters, so piped that any uiicoiidenaed vapors from 
the receivers carried by these exhausters are expelled 
into a secondary conden.ser; two steam-driven, all iron- 
fitted, duiilex oil transfer pump'.,, and one steam-driven 
duplex emergency pump. Provision is made so that 
the final stages of the distillation may be completed 
under vacuum, or by the aid of steam or air agitation, 
if desired. 

The Power Equipment 

North of, and adjacent to, the battery of stills is 
located the boiler house, containing two 250-hp. Stirling 
boilers, of which one is in daily use, while the other is 
held in reserve. These are both arranged in one .set¬ 
ting, and are supported on a structural steel frame in¬ 
dependent of th(‘ .setting. At present they are equipped 
with non-dumping rocking grates for hand firing, but 
arc set at such height ami arranged so that chain grate 
stokers may be installed at some future time. The 
foundations are also arranged with ashpit and tunnel 
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to facilitate such installation. In times of coal short¬ 
age, the.se boilei's may be fired by liquid fuel pumped 
from a tank north of the boiler house through an over¬ 
head return system running parallel to the fuel track 
and extending to the southern end of the battery of 
.stills. I’rovision for .steam heating the li(iuid fuel to 
diminish its viscosity is made. The bbpiid fuel con¬ 
sumed is metered. Draft is provided by means of a 
l.lO-ft. stack. The boilers are fed by two steam-driven 
duplex feed pumps and are provided with an open type 
feed water heater. 

-An extensive equipment for protection .'igainst fii'e is 
provided. Capacity and auxiliary water pressure is 
obtained by means of a standpipe about 90 ft. high and 
15 ft. in diameter located just .south of the hoiler house 
stack. This is divided into two compartments by means 
of a partition 60 ft. above the gro^ind. and the top com¬ 
partment is held full in reserve for fire, while the lower 
compartment serves as a general service water supply. 
In the boiler house is located the fire pump—a standard 
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duplex fire pump having a cupaeity of four standard (ire 
streams. Six twin (ire hydrant.s are located at advan¬ 
tageous points about the plant, and five 250-ft. lengths 
of hose are distributed in convenient boxes. In 
addition, hand foamite and carbon tetrachloride extin- 
gui.shers are located in the buildings. 

Oil AND Pitch Handling 

From the oil run-dim'n tanks, the distillate oil may 
be pumjied to one of three oil barreling tanks above the 
pitch barreling platform, or to any one of the creosote 
storage tanks situated between the boiler house and tar 
storage tanks, or to either of two mixing tanks on line 
with and just south of the creosote storage tanks, or to 
the pitch blow and mixing tanks or the mixing storage 
tank. 

Hot liquid pitch is tran.sferred by compressed air 
from the pitch blow tanka to the barreling tanks or 
chilling tanks. Proper piping and other equipment have 
been installed to condense all vapors or fumes incident 
to handling hot pitch, thus recovering .some oil other¬ 
wise lost and also avoiding trouble cau.sed by the 
nuisance of tar, oil and pitch fumes. 

When a hard pitch is produced, it may be blown to 
one of two tanks located above the pitch pans, west of 
the condenser house. These puns are of steel, four in 
number, supported on steel beams about G ft. above the 
yard level. Fach pan is about 60 ft. long and about 
20 ft. wide, and not quite 2 ft. deep. The bard pitch, 
when sulliciently cool, is discharged from the tank by 
means of a trough into either of the two pans imme¬ 
diately below it, where it is allowed to solidify. Pitch 
of this quality is sufficiently hard and brittle to permit 
it to be broken up and loaded in bulk. Tiie pans are 
covered by a galvanized steel rooting, supported on steel 
beams; but the sides are not inclosed. 

The soft grades of pitch may be blown to one of the 
pitch barreling tanks supported on steel framework 
above the pitch barreling platform. This platform is 
approximately 200 ft. long and 80 ft. wide, and con¬ 
sists of concrete walls a little over 4 ft. high, betw.'cn 
which is filled well-tamped earth to within a foot of the 
platform level. Cinders and concrete are placed aliove 
the earth and the whole i.s topped with a .smooth coat of 
cement and sand cut off into squares. In addition to 
the pitch barreling tanks, there are oil tanks for the 
drumming of distillate oils. All tanks are of the same 
size and are located above the north and central portion 
of the platform. * 

About the tanks and over the entire platform extend.s 
a galvanized steel roof supported on steel framework. 
The sides are, of course, not inclosed. Access to the 


tanka is provided by means of a ladder and n walkway 
placed above the roof. The southern portion of the 
platform serves as storage for steel drums, and it is to 
this portion of the platform that the empty barrels are 
delivered from the barr?l storage shed. This is isolated 
well to the south of the present eciuipment, thereby 
minimizing its fire hazard. The door consists of well- 
Iiacked cinders and the roof and sides are of galvanized 
sheet steel, supported upon a wooden framework. The 
sides are inckised from the roof to a height 12 ft. above 
the ground. The barrels arc rolled to the platform by 
jilacing them ujion the inclined elevated barrelway 
which extends from a point a few feet north of the 
barrel shed to the southern end of the barreling 
platform. 

Felt Saturaiing 

West of the barreling^platform is located the felt- 
saturating building. This is of light structural steel 
construction with walls of Chicago yellow building 
brick and a roof of gypsum covered with pitch and 
gravel. The interior is well lighted by numerous win¬ 
dows along both sides. It is divided into a warehouse 
which occupi(^s the northern and central two-thirds of 
the building, a machine room, and a dry felt storage 
room which divide the remaining space equally between 
them. The floor is of concrete. Roof and floor arc 
extended to form a covered wharf the height of a car 
door along the entire eastern side of the building. Dry 
felt is continuously saturated with especially prepared 
tar in such a manner that evenness of .saturation is 
obtained and sticking of felt in the small tarred felt 
rolls as delivered to the roofer is eliminated. The hot 
s.aturator baths give off tar vapors which are somewhat 
objectionable, .so the necessary ventilation i.s .secured 
by means of two steel stacks about 21 ft. in diameter 
extending about 25 ft. above the roof. Storage for the 
.saturating tar is provided by two tanks just outside the 
west wall of the machinery room and the drip tanka 
from the saturators drain into an underground tank. 
This drain tank is emptied by air pressure into drums 
located on the machinery room floor. 

Ea.st of the pitch barreling platform i.s located the 
shops and service building, containing machine and 
blacksmith shop, storeroom, oil room, service room and 
lunch room. The machine shop contains the necessary 
pipe-fitting machines, drill press, lathe, grinding ma- 
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chine, forge and anvil for local repair and equipment 
purposes. Power is supplied by a steam engine. The 
service room is provided with lockers and the usual 
complement of showers, wash .stands, toilets, etc. Three 
solid brick walls within the hufiding separate the lunch 
room, the service room, the oil room and .store room, so 
that the first three are accessible only from the out- 
■side and are protected from each other in case of fire. 
In harmony with the others, this building is of Chicago 
yellow building brick. 

Ladoratoky and ftmci 

East of the shops, in the north central portion of the 
plant, is the laboratory—a onc'Slorv building contain¬ 
ing not only the regular plant laboratory but also a 
large re.se.arch laboratory devoted to chemical proldems 
common to the numerous plants of the company, to¬ 
gether with an office for the chemical director of the 
company and his stenographer, a library, a locker and 
toilet room and store rooms. A sketch of the floor plan 
is shown (Fig. 3). The building is approximately 



d.fxSd ft. with 10-ft. ceiling, and with a concrete floor 
at yard level. There is no basement. An emergency 
shower for extinguishing blazing clolhing is provided 
in each laboratory. 

In addition to the foregoing, there is a garage north 
of the felt saVurating building. This serves the usual 
trucks and cars and the motor-driven distributors em¬ 
ployed by the company for the hot application of road 
tar. An office building will be located at the northwest 
corner near the gate and wagon scales, but the erection 
of this has not yet been begun. 

A plant such as that described above can supply a 
large numlK'r of tar, oil and pitch products—such as 
creosote oils, wood-pre.serving oils, high-tar acid oils, 
tar felt, dehydrated tar, refined tar, tar and oil mixtures 
such as the rather well-known 20 tar 80 oil mixture used 
in wood preserving, and such pitch products as pitch 
paints for the protection of iron and steel, for acid¬ 
proofing and alkali-proofing and waterproofing, roofing 
pitches and patching compounds, waterproofing pitches, 
paving pitches for hot or cold application, for concrete 
and for tar macadam, and as a filler for block and for 
brick pavements, core pitch, briquet pitch, and pitch for 
the preparation of pitch coke. 

The Kopp'ra (.’o, Ijaboratorles, 

Mellon Tnfltltute of Industrial Research. 

Plttslinrph, Pa. 


Action of Water on Zinc Cbloride in Wood 

Although zinc chloride is one of the mo.st effective 
of wood preservatives, it will not give permanent pro¬ 
tection. Under the action of water this preservative 
loses its strength in two ways. In time a considerable 
amount of the solution is leached out of the wood, and 
that remaining is not of sufficient strength to be effec¬ 
tive. It has abso been brought out in a study of 
pre.servatives at the Forest Products Laboratory at 
Madison, Wis., that water eventually causes a chem¬ 
ical decomposition of zinc chloride tiy the removal of 
excess amounts of chlorine. 

Samples of ties analyzed afier service had a zinc 
content equivalent to 0.4 lli. of zinc chloride, with 
.scarcely enough chlorine present for 0.08 lb. of zinc 
chloride'per cu.ft. Treated blocks leached for a month 
at the laboratory lo.st about 90 per cent of their 
chlorine content and only 70 [ler cent of their zinc. 

The disapiiearance of the chlorine from zinc chloride 
explains decay which has been found in treated ties 
and timbers which still have high zinc content. 
Although the zinc is the toxic or poisonous part of 
zinc chloride, it is not effective against the fungi 
which cau.se decay unle.ss it is combined with some acid 
radical which makes it soluble. In analyzing zinc- 
chloride-treated wood after service, it is necessary to 
determine both the chlorine and zinc content in order to 
calculate the amount of preservative .solution pre.scnt 
in the wood. F.ven then only a rough estimate can be 
formed, for some of tbe chlorine which would be 
obtained in the analysis is in the wood in the form of 
an insoluble basic chloride of unknown composition. 

Paiiil and Varnish Prodiielion 

During 1922 the production of white lead in oil 
amounted to 292,588,900 lb., as compared with 274,220,- 
900 in 1921, an increase of 0.7 per cent. Zinc oxide in 
oil produced during the past year amounted to 9,944,400 
lb., representing an increase of 02,1 per cent from the 
lirevious year. Figures rei>orted for the imoduction of 
pa.ste paint show an increase of 29.4 per cent. The 
paste paints as a group increased considerably during 
1922. The large increase is found, however, in ready 
mixed and semi-paste paints, varnishes, japans and 
lacquers—44.4 per cent in the case of the former and 
54 5 per cent for the latter group. 


Uistillulion of Hardwood in Canada 

The majority of the destructive distillation plants ir 
Canada have been absorbed by the Standard Chemica 
Iron & Lumber Co. of Canada, Ltd., now reorganized 
as the Standard Chemical Co., Ltd., Montreal. Centra 
alcohol refineries have been established at Longford 
Out., and Montreal, Que., acetone plants at Longforc 
and Sault Ste. Marie, Ont., acetic acid and formaldehyde 
plants in Montreal. Considerable quantities of charcoa 
are used by a subsidiary, the Standard Iron Co., Ltd. 
in making charcoal iron. Di.stributing companies have 
been formed to market charcoal in the principal citiei 
as household fuel. 

During the war the demand for acetone, methy 
hydrate, formalin and other hardwood distillation prod 
nets was very great and it is a significant fact that i 
single well-organized company handles practically al 
operations from the cutting of the wood to the manu 
facture and sale of the finished chemicals. 
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Eighth Annual Convention 
of T.A.P.P.I. 

M<iny Paper Technologists Take Part in Program 
Covering the Most Vital Problems of the 
Industry—First Paper Industries 
Exposition a Success 

HK Technical Association of the Pulp and Paiier 
Industry held its Snnual spring meeting at New 
York during the week of April 9. The American Paper 
and Pulp Association and other affiliated organizations 
also held meetings at the same time in order that as 
many paper men as possible might attend the first 
Paper industries Exposition, which was likewise held 
during the week. 

At its annual election of officers the Technical Asso¬ 
ciation made H. S. Taylor of Dayton, Ohio, president, 
with (i. N. Collins of Philadelphia vice-president. 
These men succeed G. F. Williamson and F. C. Clark 
resiwctively. The only vacancy on the executive com¬ 
mittee was filled by the election of B, T. McBain 
to this body. W. G. MacNaughton continues as secre¬ 
tary-treasurer of the association. 

At the first session of T.A.P.P.l. reports of officers 
and of standing committees were read showing what 
progress had been made along the various lines of 
association activity during the war. The bibliography 
committee has begun the work of indexing all the 
literature available on paper and pulp. The executive 
committe,e has obtained the co-operation of several 
other societies, including the American Society of 
Mechanical Engineers, the Cost Association of the 
A.P.P.A., the National Lime As.sociation, the Na¬ 
tional Safety Council and the Wire Manufaclurers’ 
Association. 

Vocational Work Centers Much Interest 

The vocational work of the association is being more 
actively supported in every way in Canada than in the 
United States. Greater contributions to the fund for 
preparation and publication and greater use of the 
texts are reported in that country than in this. The 
fourth volume on the preparation of stock for paper 
manufacture is nearly ready for the press. The final 
volume will probably be published about January, ]92'1, 

Feel Decided Need of Standardization 

Nearly every committee reporting on r'‘aearch em¬ 
phasized the increasing demand for standardized 
specifications and methods throughout the industry. 
Investigational and operative data require adoption of 
standard units for measurement and test. Apparatus 
used f@r test purposes is especially in need of this 
standardization. Uniform tests are in demand more 
and more for unusual products. 

Increase Production Efficiency by Cutting Waste 

G. E. Williamson, chairman of the waste committee, 
presented three main subjects for discussion, white 
water losses, bark utilization, and broke loss prevention. 
Fiber loss in mill effluent prevents maintenance of 
maximum efficiency in use of materials. This can be 
cut by use of save’alls—simple inclined screens over 
which white water (fiber-bearing water) flows, rotary 
screens such as ordinary continuous rotary filters, or 
more complex arrangements of tanks and screens. 


Large sedimentation tanks give very good recovery of 
pulp. In discussing this subject W. E. Baker, of the 
York Haven Paper Co., reported a fiber use efficiency 
of 98 per cent through the entire plant. Slime, which 
gives trouble in save-alls, can be reduced by frequent 
washings of the apparatus. 

Bark and wood room scrap can be burned and one 
pound of steam can be made from a jiound of bark 
(i.5 jier cent dry by the use of a specially designed fur¬ 
nace. J. 1). Rue, of the Forest Products Laboratory, 
showed that to be useful total moisture of material 
burned must not excised 50 per cent. During the year 
a sjiecially designed bark press for compressing and 
extracting moisture ha,s been tested, with results show¬ 
ing that such a piece of apparatus is practical. 

Broke nr waste paper losses can be reduced by careful 
regulation of the consistency of the stock, by the an¬ 
alysis of records made regularly in each department, 
and most e.specially by maintenance of proper mechan¬ 
ical condition of machine. 

Drying Losses Require Analysis for Prevention 

To know what is happening to paper and to the bill 
for heat costs in drying, samples of pa[)er should be 
taken at frequent intervals along the driers and tested 
for moisture. This work was carried out by Chairman 
S. B, Jones of the committee on drying, who plotted thi 
results and presented them at the meeting. To reduce 
waste of heat, temperature must be regulated carefull.v 
in successive cylinders. Predetermined wet end mois¬ 
ture should be maintained and air circulation held 
within limits depending on control tests. 

Norman Clark, having studied carefully the use of 
coloring matters for coated paper, finds that basic dyes 
usually fade due to the presence of alkali. Casein, which 
is usually used, also tends to precipitate the basic dye. 
Acid dyes are better as far as permanence is concerned 
hut are less brilliant in color. Flat tones may well be 
obtained by use of insoluble pigments. Accurate con¬ 
trol of i)ulp moisture in application is highly desirable. 
In discussing the desirable characteristics of a paper 
to be coated, Mr. Clark showed that the pap^r must 
be well formed, dirt free, of uniform color and thick¬ 
ness, free of alack edges, and of surface fuzz, that it 
should have the least possible finish required for uni¬ 
form surfacing and that it should be leathery in ‘‘feel.’’ 

The relative merits of festoon and flat driers used 
in finishing of special coated papers were discussed 
by J. 0. Ross. Festoon drying should be employed 
wherever space permits. Speed and width and the 
exact nature of the process determine the best system 
to employ. Throughout such processes accurate control 
of conditions is especially necessary to obtain econom¬ 
ical production. 

Newsprint Production Involves Grinder 
Development 

The Groundwood Section Meeting under Chairman 
W. A. Munro held a symposium on Grinders. Magazine 
grinders must be employed and power input per unit 
increased if the man-per-hour production in the ground- 
wood mill is to be efficient. The new chain-feed magazine 
grinder gives a more uniform grade of pulp and sur¬ 
passes the pocket type of grinder in that it maintains 
constant pressure on the stone and constant load on the 
motor. 

Screen rejections can be made into shipping wrap¬ 
pers. Two new refiners are being tested to turn these 
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screenings into No. 1 pulp. Succc.ss will make iwssible 
a closed system in the groundwood mill. 

U.se and standardization of the frceness-.slnwness 
tester now coming into u.se will make possible uniform 
grading of groundwood pulp anil more aeeurule control 
of the product. White water can be re-used in ground- 
wood manufacture. 

Kvai’oimtion I'KOitLF.MS 1 ;mfiiasizi:ii 

Soda and siiliibate men, meeting wilb ll. K. Spence 
in the chair, agreed that no hard drawn lines can 
be drawn in .solving evaporation diHictillle.s. Hoiling 
out at least once a week is neee.ssari unless the liiiuor 
going to the evapora.Ior is screened etfeelively II. K. 
Moore adviHuites countei'-cui-reiit flow in ninltiple-elfect 
■systems, but many mill men liiid eihrieney lowered h,\ 
this proceilure. (tommon praelier in sei'eral mills is 
to introduce li(|uor into the seyond or third unit, thence 
to the lir.st and finally to the fourth (ia|iacity rei|nired 
must be balanced against cost of steam and luressary 
exit temperature in deciding wliat t.ipe of eva]iorator 
best suits a given operation. Miiltipie-effect evap¬ 
orators should operate at high vacnnni and if pro|ier 
conditions are obtained a double will evaporate 1.8 
lb., a triple 2.1 lb. and a ijiiadriiiile lb. of water imo- 
lb. of steam consumed. 

Excess use of bleach in bringing pulp to color can 
be avoided by knowing the liistor.i of the jiulp. It 
must be cooked under exact conditions determined by 
test as best suited to wood in process. Thorough 
washing after blowing is the next essential. The bleach 
requirement, determined by test before the pulp reaches 
bleach system, should be largely added with the pulp 
at the start of the bleaching period. I'mler these 
conditions lime and bleach reiiuired will be a minimum, 
according to (!. M, Trostel. 

The cause of color change in soda pulp on aging is 
shown by anal.vsis to be the result of the building up 
of alkalis at surface by proce.ss of drying, etc. These 
alkalis, eVv'ii in small quantitie.s, will cause the change. 

Luiht, Heat and Power Pkoiilems 
Most Essential 

Freight rales will largely determine the possibility 
of substituting oil for coal as fuel. Oil is cheaper to 
handle and burn but more expensive to store, 

11. S. Taylor, chairman of this section, led the di.s- 
ciission followiiig .1. 0. Koss' thoughtful presentation 
of the problems of heat transfer in the machine room. 
Inside gutters on skylights and roof are essential. 
Skylights are a cause of inefricieiiii due to added 
amount of heat reiiuired to prevent condensation. 
Amount of air circulated, contrary to usual practice, 
should be balanced against amount of water being 
evaporated. FIxit air should be held as close to dew 
point as possible. In general good operation should 
reiiuire a total alxuit 4 lb. of steam per lb. of paper 
made. Hoods over machines will usually increase elh- 
ciency due to po.ssible cutting down of live .steam 
consumption. 

In order to use steam and electricity to maximum 
advantage, according to recommendalions of E. P. 
Gleason, these commodities .should be measured in 
terms of units of output. Daily graphic records, 
weeding out of duplicate, wrong .size or uncovered 
steam pipes, planning of load to keep it as con.stant as 
possible, avoidance of leaky traps and valves will reduce 
losses to a minimum. 


F’rictionless bearings are being used to an increasing 
extent because of the smaller amount of attention re¬ 
quired and the increased speed obtainable by their use. 
F'elt life may be increased by doing away with gear 
drive of rolls, since such arrangement sets up undue 
strains in the felt. Power consumption and lubrication 
difficulties are likewd.se lessened by use of ball bearings. 

F’roth troubles in the mill can be decreased by the 
use of a moving spray on the head box of the machine, 
by the moderate u.se of an oily medium in the wa.shing 
of tile pulp, by careful preliminary cooking and by 
careful avoidance of carbonates in presence of alum, 

Paper liitluslries K.xposilioi’ 

The first Paper Industries Expo.s'tioii, held at Grand 
Central I’alace, New York, during the week of April ft 
to 11, demonstrates another step of progress in the 
history of the paper industry, I’irst conceived as a 
means of bringing the various branches of the industry 
closer together, this first Paper Exposition succeeded 
in a larger mivisure by showing the public a cross- 
section of the complex workings of the milks in the 
fabrication of this commonest of commodities. Larger 
in size than the fir.st Chemical Industries show, accord¬ 
ing to the management, the first Paper Industries 
Exposition has shown w'hat a single industry can do in 
this regard. 

Despite the fact that there were empty booths, neither 
the layman nor the pajier man could well be disap¬ 
pointed in the exposition. The story of paper was very 
well told. Nor did the exhibits end by showing jiaper 
and paper materials in their many ordinary forms. 
Tapestry, furniture, twine, fiber commodities, curiously 
shaped dishes, containers of broad utility, bags, boxes 
and bottles of all forms were on display as well. One 
exhibit showed those products which come largely 
from wood pulji or ground wood such as artificial silk, 
celluloid, and products having a wood flour base such 
as talking-machine records. Another showed what 
byiiroducts may be obtained from Southern pine wood 
when used for pulp, including rosin, pine oil, tur¬ 
pentine, tar oils, pilch and acetic acid. 

Among the many exhibits, a few stood out especially. 
The Hammermill Co. demonstrated the fabrication of 
paper by a coiniilete series of samiiles and illuminated 
panels at various stages of the process. The Nash 
Engineering Co. and the Sandusky Foundry & Machine 
Co. had bronze modeks of pumps and of couch rolls respec¬ 
tively, which because of size and remarkable workman¬ 
ship were eonspicuous. Bearings were well displayed 
by the S.K.F. Co. and by the Gurney Co., each u.sing 
unusual mechanical ingenuity to demonstrate its 
products. The Mathie.son Alkali Co. showed a small 
model of a modern bleach plant, and the Bird Machine 
('o. demornstrated its save-all in action. 

In discussing the exposition with various exhibitors, 
it was the general feeling that considerable machinery 
had been sold, enough to cancel the expense of exhibit¬ 
ing; but, as expected, the chemical firms would have to 
call it advertising. 


Correction 

Through an error Dr. C. N. Vml was referred to as 
■'Director, the Vanadium Company,” in our issue of 
April 16. He is Director of Radium Research Labora¬ 
tories of the Standard Chemical Co. 
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Colloid Chemists Hear Donnaii 
on Membrane Equilibria 

A Feature of Physical and Inorjjanic Division 
Meeting at New Haven—Other Papers 
of General Interest 

A n (lutstandiny feature of the symposium on colloids 
, held liy the Division of Plivsical and Inorganic 
C'hernisiry at New Hal'on, April (i, 1923, was a jiaper 
read by I’rof. F. G. Dojinaii of London on “Menilu'ane 
Ei|uililiria.” in the experiments descril)ed liy I’rofessor 
Donnan he used a copi)er fej'rocyanide pel ueTnlirane 
su])ported l)y ])arehinent. Solutions of various eleci ro- 
lytes were in turn placed on either side of the rnemlirane 
and after a definite lapse of time the solutions were 
analy/ed and the initfralion in either direction deter¬ 
mined. Very close apreement was obtained with the 
theoretical eiiuilibrium poverninp the concentration of 
the various ions in either solution. For example, in the 
case of sodium ferrocyaiiide on oni' side of the itieni- 
hrane and calcium ferriK-yanide on the other, the cations 
alone diffiisiiip throuph the membrane, the ratio of the 
two calcium concentrations, Ca, (ia,, aprees splendidly 
with the ratio of the square of the two sodium ion con- 
centrat ions, (Na/Na.)^ 

Experiment 1 2 t! 4 ,'i 

Ca,/('.u.1.27 1.7(! t.:!7 l.KO I.,'!,'') 

(Na,/Na,)'.1.2,1 l,7(j l.tW 1,7H l.,70 

The sodium ratio is “squared,” since, for every one 
calcium ion that permeates throuph the membrane in 
one direction, two sodium ions must permeate in the 
opposite direction. 

If only one ion moves throuph to one side and not 
the equivalent ion or ions the other way, then potential 
differeni'es are set up, althouph the.se are very small. 
I’rofessor Doiiiian's experimental results and the e((ua- 
tions derived are all in full accord with our ideas and 
princi|iles of adsorption and in peneral with thermo¬ 
dynamic principles. 

Behavior of Pigments in Oil 

Another intcrestinp paper of the colloid symposium 
was entitled “Plasticity in Colloid Control,” by Prof. 
Eupene C. Binpham and Alfred G. .lacques of Easton, 
Pa. The authors referred in particular to the behavior 
of pipments in oil. As an illustration it was shown that 
lithopone in limseed oil pave a yield value of 128, whereas 
in mineral oil the yield value was 1010. The respective 
Iluidity values were 2.4 and 2.1. An interestinp dem¬ 
onstration was the difference in elasticity and pla.sticity 
of two samples of sodium silicate. The one sample with 
one part of Na.O to four of SiO, was very pla.stic but not 
elastic, whereas the second sample, composed of two parts 
of Na.O to three of SiO,, was very elastic but not plastic. 

Adsorbent Gels 

A paper of decided practical bearinp was that by 
Prof. Harry N. Holmes and J. Arthur Henderson 
of Oberlin, Ohio, on the preparation of highly adsorbent 
gels. The authors slowly add a solution of ferric chlo¬ 
ride to a water-glass solution, obtaining a deep yellow 
gelatinous precipitate, which is washed, dried, then 
activated at 145 deg. At 30 deg. it adsorbed 31 per 
cent of its own weigtit of benzene from a stream of air 
saturated with benzene. A precipitate dried at 50 deg. 
until hard before wa.shing gave a gel of 43.1 per cent 
adsorptive power. A similar gel dried hard and then 


soaked with dilute HCI to convert the iron oxide into 
chloride was washed and activated. It adsorbed 49.3 per 
cent benzene. This was white silica gel. The product 
purchased from the S-ilica Gel Corporation adsorbed 33 
per cent benzene. Witti xylene a similar higher adsorp¬ 
tion was obtained. However, with sulphur dioxide there 
was priw'tically no difference between the adsorptive 
power of Patrick's silica gel and the authors’. As 
regards the chemical constitution of the original iron- 
silica gel, thi.s seem.s to be a mixture rather than a 
compound, otherwise the iron oxide would not dissolve 
out readily during treatment with 11(3. 

Rubber Cbemisls Hold 
Successful Meeting 

More Than Two Hundred I’resent at New 
Haven Se.ssions—Goodyear Memorial 
a Delightful Feature 

HE meeting of the Rubber Division of the American 
Chemical Society at New Haven, April .') and 6, was 
umjuestionably one of the most successful meetings 
which thi.s division has ever held. Attracted by a pro¬ 
gram containing many interesting and valuable papers, 
and the knowledge that Prof. Giusepiie Bruni, the dis¬ 
tinguished Italian chemist, would be present and read a 
paper, rubber chemists to the number of about 200 
turned out to the meeting. Valuable as were the papers 
which the authors presented to the meeting, their value 
was enhanced not a little by the careful attention with 
which they were received, and the interesting discus¬ 
sions which followed. 

Goodyear Dinner 

The Rubber Section had its first dinner party at the 
Lawn Club on April and made it a delightful post- 
lirandial spirtualistie stance instead of the usual speech- 
making. Mrs. Ell wood B. Spear came in and took her 
place at one end of the dining hall as “Medium Para.” 
Straightway she went into a trance and called one ghost 
after another to appear at the other end of the room. 
The fir.st was that of Charles Goodyear of New Haven, 
impersonated by Dr. Spear. He told the story of his 
invention of vulcanizing, of his many trials, and Anally 
how he spent his declining days, always seeking new 
uses for rubber, although he died poor. Next Thomas 
Hancock, the English inventor of vulcanized rubber, 
materialized, and he told his story. Next .fan van Guens, 
the Dutch claimant for the invention, announced his 
claims with characteristic Dutch vigor. G. Stafford 
Whitby impersonated Hancock, and WinAeld Scott was 
van Guen.s. The part of Thomas Rowley, who was the 
first to apply accelerators, was taken by C. W. Bedford, 
and Anally Christopher Columbus in the person of C. 
Olin North, claimed to have discovered the place where 
rubber comes from, and demanded a proper recognition 
from the Rubber Section. It was an entertaining show 
and historically instructive. 

Important Technical Papers 

Space limitations preclude a discussion of all of the 
important papers discussed by the division, but it is 
believed that the following notes are of general interest: 

Dr. H. L. Fisher summarized the recent work which 
has been done on the composition of crude rubber and 
pointed out that the exactness with which the work of 
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Pummerer and Burkhard was done juslificd our accept¬ 
ing their conclusions that the formula for rubber was 
not C„H,„ as has rmuitly been claimed, but that the 
rubber nucleus is really C.H,. 

In addition to a review of his recent worK on vulcani¬ 
zation accelerators, Prof, (liuseppe Hrnni talked at 
some length on the various problem.s being studied at 
his laboratory in Milan. One of these was on the sub¬ 
ject of tearability, having reference to the work of 
Zimmerman, Tuttle and others in this field. It may be 
noted that this field is one which only in the past few 
months has been considered by the rubber chemists, and 
results of considerable interest and value have been 
brought out. Other work di'ids with the effect of 
temperature upon the determination of the tensile 
properties of vulcanized rublier, the purpose of the 
investigation being centered about tlie determination of 
a constant that will permit of correction being made, 
for the temperature at which the tests are made. If 
such a constant can be worked out, tensile tests would 
then he referred to a constant temperature and thus 
make such tests easier of comparison Professor Bruni 
has also been working upon the subject of the disper¬ 
sion of crude rubber, with special reference to the work 
on this subject which has lieen putilished by ,1. 11, Tuttle. 
Touching upon the subject of organic accelerators. Dr. 
Bruni brought out the point that the matter of most 
interest to them was the temperature at w'hich the 
accelerators became iwtive. lie descrilied briefly a 
method which he had employed for the determination 
of this effect. 

Aution PE Litharge and okganr; Acids 

In iirevious work L. 10. Weber had .shown that when 
the resins of rubber are removed by solution in acetone, 
such extracted rubtau' shows a very jioor cure when 
vulcanized with inorganic accelerators such as litharge. 
C. W. Bi'dford and H. A. W'inkelmann gave the reason 
for this behavior. They .showed that .such extracted 
rubber will attain the normal vulcanization when there 
is added 1.6 to 2 per cent of such organic materials as 
oleic iU'id, stearic acid, pine tars, etc. Thi.s i.s particu¬ 
larly noticeable in the lower grades of rubber, in which 
there is a comparative deficiency of normal organic 
acids. The addition of a small amount of oleic acid to 
such ruhhers materially increa.ses the tensile properties 
when litharge is used as the vulcanization accelerator. 
Tlw'y conclude from this that such a reaction is the true 
explanation for the improved results obtained when low- 
grade rubbers are vulcanized w'ith the aid of lead oleate, 
but they point out that in such cases only a small 
amount of oleate is necessary for th(> purpose. They 
conclude that a material will not accelerate as an inor¬ 
ganic accelerator unless it is able to form a definite 
compound with the acetone soluble constituents of the 
rubber, and further that the resultant compound must 
he soluble in the rubber. 

E. Hopkinson described I.-S rubber, a new crude rub¬ 
ber obtained by spraying rubber latex on a rapidly 
revolving disk, the rubber spray being dried by a cur¬ 
rent of warm air. The resultant rubber sponge is 
compressed for purposes of shipment. This rubber con¬ 
tains all the solid substances of the latex, being high in 
water-.soluble constituents (around 6 per cent). When 
vulcanized with the formula 90 per cent rubber, 10 per 
cent sulphur, this L-S rubber shows a much more rapid 
cure than is obtained under .similar conditions with the 
ordinary smoked sheets or pale crepe. 


Manufacture of Sulphuric Acid and Acid 
Phoaphates During 1922 

That a large increase in the production of sulphuric 
acid and acid phosphates occurred in the last half of 
1922 over the first half of 1922 is ajiparent from the 
report of the Department of Commerce that has just 
been issued. From July 1 to Dec, 31, 932,747 net tons 
of sulphuric acid was used in the manufacture of fer¬ 
tilizer, while in the first C months of 1922 only 6,57,062 
tons was used. The stock.s of sulphuric acid on hand at 
the end of the year and at the beginning were substan¬ 
tially the same. 

The concern.s producing acid pho.sphates report the 
manufacture of 1,589,483 tons, containing 20,507,858 
units (a unit is eipial to 20 lb.) available sulphuric acid, 
during the .second half of 1922, as compared with 
1,198,724 tons, containing 20,104,992 units, during the 
first half, which makes a total production of the year 
of 2,788,207 tons containing 46,612,850 units. The 
stock of acid phosphate on hand at the end of the year 
amounted to 1,689,562 net tons, as compared with 
2,129,339 tons at the beginning of the year. 
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In order to get an idea of the geographical distribu¬ 
tion of the busine.ss done, the states were divided into 
two districts “Southern” and “Northern and Western,” 
the Southern comprising all those states south of the 
Virginia-North Carolina line—namely. North and South 
Carolina, Georgia, Florida, Tennessee, Alabama, Mis¬ 
sissippi, Arkansas, Louisiana, Oklahoma and Texas. 
The remainder of the country de.signated is “Northern 
and Western” district. The Southern district reports 
50.7 per cent sulphuric acid used in making fertilizer 
during the last half of the year, compared with 41.7 
per cent for the first half; for the year the amount 
used was 47 per cent. With respect to acid phosphates 
the Southern district reports 30.1 per cent of the sales 
for the second half of the year, as compared to 56.9 
per cent for the first half and 48.3 per cent for the year. 

The data are compiled and made up from the reports 
of 198 fertilizer establishments, of which 127 are in 
the Southern district and 71 in the Northern and West¬ 
ern district. Of these various establishments sulphuric 
acid is manufactured in 71: 89 in the Southern district 
and 32 in the Northern and Western district. 
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Colloid Chemists Hear Donnaii 
on Membrane Equilibria 

A Feature of Physical and Inorjjanic Division 
Meeting at New Haven—Other Papers 
of General Interest 

A n (lutstandiny feature of the symposium on colloids 
, held liy the Division of Plivsical and Inorganic 
C'hernisiry at New Hal'on, April (i, 1923, was a jiaper 
read by I’rof. F. G. Dojinaii of London on “Menilu'ane 
Ei|uililiria.” in the experiments descril)ed liy I’rofessor 
Donnan he used a copi)er fej'rocyanide pel ueTnlirane 
su])ported l)y ])arehinent. Solutions of various eleci ro- 
lytes were in turn placed on either side of the rnemlirane 
and after a definite lapse of time the solutions were 
analy/ed and the initfralion in either direction deter¬ 
mined. Very close apreement was obtained with the 
theoretical eiiuilibrium poverninp the concentration of 
the various ions in either solution. For example, in the 
case of sodium ferrocyaiiide on oni' side of the itieni- 
hrane and calcium ferriK-yanide on the other, the cations 
alone diffiisiiip throuph the membrane, the ratio of the 
two calcium concentrations, Ca, (ia,, aprees splendidly 
with the ratio of the square of the two sodium ion con- 
centrat ions, (Na/Na.)^ 

Experiment 1 2 t! 4 ,'i 

Ca,/('.u.1.27 1.7(! t.:!7 l.KO I.,'!,'') 

(Na,/Na,)'.1.2,1 l,7(j l.tW 1,7H l.,70 

The sodium ratio is “squared,” since, for every one 
calcium ion that permeates throuph the membrane in 
one direction, two sodium ions must permeate in the 
opposite direction. 

If only one ion moves throuph to one side and not 
the equivalent ion or ions the other way, then potential 
differeni'es are set up, althouph the.se are very small. 
I’rofessor Doiiiian's experimental results and the e((ua- 
tions derived are all in full accord with our ideas and 
princi|iles of adsorption and in peneral with thermo¬ 
dynamic principles. 

Behavior of Pigments in Oil 

Another intcrestinp paper of the colloid symposium 
was entitled “Plasticity in Colloid Control,” by Prof. 
Eupene C. Binpham and Alfred G. .lacques of Easton, 
Pa. The authors referred in particular to the behavior 
of pipments in oil. As an illustration it was shown that 
lithopone in limseed oil pave a yield value of 128, whereas 
in mineral oil the yield value was 1010. The respective 
Iluidity values were 2.4 and 2.1. An interestinp dem¬ 
onstration was the difference in elasticity and pla.sticity 
of two samples of sodium silicate. The one sample with 
one part of Na.O to four of SiO, was very pla.stic but not 
elastic, whereas the second sample, composed of two parts 
of Na.O to three of SiO,, was very elastic but not plastic. 

Adsorbent Gels 

A paper of decided practical bearinp was that by 
Prof. Harry N. Holmes and J. Arthur Henderson 
of Oberlin, Ohio, on the preparation of highly adsorbent 
gels. The authors slowly add a solution of ferric chlo¬ 
ride to a water-glass solution, obtaining a deep yellow 
gelatinous precipitate, which is washed, dried, then 
activated at 145 deg. At 30 deg. it adsorbed 31 per 
cent of its own weigtit of benzene from a stream of air 
saturated with benzene. A precipitate dried at 50 deg. 
until hard before wa.shing gave a gel of 43.1 per cent 
adsorptive power. A similar gel dried hard and then 


soaked with dilute HCI to convert the iron oxide into 
chloride was washed and activated. It adsorbed 49.3 per 
cent benzene. This was white silica gel. The product 
purchased from the S-ilica Gel Corporation adsorbed 33 
per cent benzene. Witti xylene a similar higher adsorp¬ 
tion was obtained. However, with sulphur dioxide there 
was priw'tically no difference between the adsorptive 
power of Patrick's silica gel and the authors’. As 
regards the chemical constitution of the original iron- 
silica gel, thi.s seem.s to be a mixture rather than a 
compound, otherwise the iron oxide would not dissolve 
out readily during treatment with 11(3. 

Rubber Cbemisls Hold 
Successful Meeting 

More Than Two Hundred I’resent at New 
Haven Se.ssions—Goodyear Memorial 
a Delightful Feature 

HE meeting of the Rubber Division of the American 
Chemical Society at New Haven, April .') and 6, was 
umjuestionably one of the most successful meetings 
which thi.s division has ever held. Attracted by a pro¬ 
gram containing many interesting and valuable papers, 
and the knowledge that Prof. Giusepiie Bruni, the dis¬ 
tinguished Italian chemist, would be present and read a 
paper, rubber chemists to the number of about 200 
turned out to the meeting. Valuable as were the papers 
which the authors presented to the meeting, their value 
was enhanced not a little by the careful attention with 
which they were received, and the interesting discus¬ 
sions which followed. 

Goodyear Dinner 

The Rubber Section had its first dinner party at the 
Lawn Club on April and made it a delightful post- 
lirandial spirtualistie stance instead of the usual speech- 
making. Mrs. Ell wood B. Spear came in and took her 
place at one end of the dining hall as “Medium Para.” 
Straightway she went into a trance and called one ghost 
after another to appear at the other end of the room. 
The fir.st was that of Charles Goodyear of New Haven, 
impersonated by Dr. Spear. He told the story of his 
invention of vulcanizing, of his many trials, and Anally 
how he spent his declining days, always seeking new 
uses for rubber, although he died poor. Next Thomas 
Hancock, the English inventor of vulcanized rubber, 
materialized, and he told his story. Next .fan van Guens, 
the Dutch claimant for the invention, announced his 
claims with characteristic Dutch vigor. G. Stafford 
Whitby impersonated Hancock, and WinAeld Scott was 
van Guen.s. The part of Thomas Rowley, who was the 
first to apply accelerators, was taken by C. W. Bedford, 
and Anally Christopher Columbus in the person of C. 
Olin North, claimed to have discovered the place where 
rubber comes from, and demanded a proper recognition 
from the Rubber Section. It was an entertaining show 
and historically instructive. 

Important Technical Papers 

Space limitations preclude a discussion of all of the 
important papers discussed by the division, but it is 
believed that the following notes are of general interest: 

Dr. H. L. Fisher summarized the recent work which 
has been done on the composition of crude rubber and 
pointed out that the exactness with which the work of 
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Sink Oiillel 

The Diii'iioii Cl)., Ilf Diiylon, Ohie 
has had on the market for a .shoii 
time an ai'iil-proof .Mink outlid whirli 
tiii.s not previoii.sly lieen I'alleil to I ho 
attention of chemical engineers. 

Thi.'i cnilel is for use with and 
sinks and can la used with wiukI, 
Alherene stone, stoneware, or Itnn 
roll. It is ail lluriroii e.iiceiit tic 
locknut, which does not come iiiln 
contact with the acid. 



SI.NK OPTLIOX IN I'l.M'I'l 


The aeconipiuiying photograph 
shows the outlet when assembled with 
an iron acid sink and trap. The 
outline drawing shows the outlet in 
detail. This outlet is described by 
the manufacturer as fnllow's: 

The ui>])er flange nf the outlet is 
imbedded in an acid cement, such a.s 
glycerine and litharge, in the proper 
rer’ess in the bottom of the sink. 
Note this recess should be A in. The 
washer and locknut are then applied, 
drawn up tight, and a permanent 
connection is made. 

The wronght-iron nipple cast on 
the outside of the Duriron does not 
come in contnct with any acid. The 
strainer is a loose piece, and can he 
removed readily for cleaning pur¬ 
poses. 

The top of the flange is beveled 
upward from the edge; four grooves 


inoviding for comiilete drainage 
of the sink. Thi.s design adds 
strength to the ciuinectioii at the 
proper point, and keejis lilter papers 
from floating over the uullel and 
stopping it up. 

Till' spigot end is calked in the huh 
ol trail in the usual maimer, using 
asbestos rope and lead. 

The cost of this connection is low, 
considering the saving in lime in 
making a permanent acid-proof 
,|oiiit; and exiiensive lead work and 
wiped .ioints are eliminated. This 
sink outlet will connect cither to 14- 
or 2-in. trap. It is carried in .stock 
for immediate shipment. 

Ball-Bearing 
Self-Priming Pump 

A new hall-bearing, self-priming, 
centrifugal pump has recently been 
placed on the market by the Fulflo 
Specialty Go., of Blanchester, Ohio. 
This pump has a capacity of Tb gal. 
per minute. Its makers recommend 
it for use with oils, brines, enamels, 
cooling liquids, compounds and other 
similar materials. 

The features of thi.s pump are 
those already embodied in the 
smaller pumps marketed by this com¬ 
pany. Self-priming- is attained by 
having the outlet and the inlet above 
the level of the pump so that the 
liquid being pumped remains in the 
pump when it is stopped. This 
makes it necessary to prime the pump 
only when starting for the first time. 

Clogging of the pump is prevented 
by having the openings in the im¬ 
peller as large as the inlet, so that 
anything entering is free to flow 
through. Clearances are ample so as 
to reduce wear to a minimum. The 



7,’. iq r.M DiiiKCT l■(lN^'l•;^Tl■:^ 
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accompanying illustration .shows this 
new pump direct connected to a motor 
mounted on the same base. 


Catalogs Received 

Dli.Wl^R FlHK r'T.AY Cl). DiTlVCr. Cold.— 
lA'.iflet tlr“-i'i ibinp thr |)FC cruHluTs for 
Itibonitoiy US' ;\ small laboratory criisbar 
ni.ulc in Iwo sizr.^', 1 tind 11 lifi , for iiso in 
ini‘<liiiiji \aiious niatrrial.s for laboratory 
I'Xpoi im<-iilv 

.r H. Dav <’(i . ('iminitatl, Oh'o Catalog 
lini 'J'ins (.italoK. ♦■ntitlnl “Painl Ma- 
I linH'r\ ,’' a tu“W Is.nuo d'-scrlptlvc of thr‘ 
(omplcto lino tif |);iin( iiiaoliim'ry, irtoludlnK 
\,trious (vp.'N of inllls, mlxt-ihs, <'iittor,N. ket- 
llos, oliasi'r^, filior.s ami itflin oqinpim-nt 
ii-'O'fi in ibr itiiInt null 

Fkankmn Fiun( 5 Srpri.y Co. 70 Duano 
SI. Now > nrk Cilv. “The Oxford 

l-'l^xinilrx," (b'si’iipln'r of this company's 
rriotliocl of jiidcxinr; coriospondcuco and 
data 

ItAi si'ii K- TxiMH Or-TfOAL Co, Rochester, 
N - Fnialofi describing the Rauscli 
I.A>mb lontmir-moasurinp projector, a dc- 
vbe u.scd for measuring contours of me¬ 
chanical paits b>' optical projection Of the 
mafinifleti linaj:'' 

CoMnPSTioN ICnui.nkkrinu Corporation. 
Now York. N Y.—'Catalop tin the Combuaca 
-Nsh Convf>or. descriptive of new type of 
water-sealed drag chain ash conveyor, 
which has been Introduced In thi.s country 
recently by the Combustion Engineoring Co. 
for the purpose of handling ashes from 
hollers In power houses. 
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Book Reviews 


ELWC^'KIC KHARB FlIRNACf PnAl'TlCK. By 

H. B’. GiJh tt and E E. Mack !{I54 pp, 

70 ilhisU-alionH. (Jo\ ci nriu-m i’rlnthig 

0H!u i. Wasliinglun, D. C. 

This jiuhlication (Bulletin 202 of the 
Bureau of Mines) records the pro^jress 
so far made in meltinir ^rass in electric 
furnaces. It is desiijned to aid jilants 
that have not installed such meltink^ 
practice hy pointing out the types of 
furnaces available, describin^r 1heir piT- 
formaiice and indicatin^r their possibili¬ 
ties and limitations. 

Messrs. Gillett and Mack have been 
in a unniue association with the de¬ 
velopment of electric brass melliinr 
since the first commercial exjiermients 
IN the United States. They are en¬ 
abled to <lra\v upon a wide experience 
and extensive notes of actual experi¬ 
ment'' in a way that brings out very 
(dearly indeed the troubles encountered 
in developing: the art. They describe 
tlu' failures and the first halting; steps. 
It IS very seldom that an un.succe.ssful 
experiment i.s adequately described, al¬ 
though full information about such is 
nearly always far more instructive than 
an account of a successful operation. A 
perusal of these pa^fes, therefore, will 
bo of the ^rreatest benefit to anyone 
who IS attempting to design an electric 
furnace for a new alloy or an untried 
service. 

Crucible furnaces heated by electric 
resistors were first tried, probably be¬ 
cause the designers attempted to ap¬ 
proximate the conditions existing in an 
ordinary melting hole. One attempt 
after another led to failure, and finally 
the designers turned to a hearth fur¬ 
nace. where the molten metal i.s con¬ 
tained in a basin rather than in cruci- 
liles, the laboratory being heated by 
\arious kinds of electrical resistors. 
This type of furnace quickly demon¬ 
strated that it had all the advantages 
of the crucible type—namely, produc¬ 
tion of high-quality metal with a low 
loss—wdth none of its disadvantages. 

Fundamentals of successful commer¬ 
cial operation are discu.ssed carefully: 
namely, the metallurgical fitness of a 
furnace, its reliability, a high rate of 
I’roduction, a good thermal efficiency, 
electrical characteristics that will not 
derange the entire supplying system, 
and finally a reasonable operating cost. 
Following some sound ideas to their 
correct conclusion, the authors were en¬ 
abled to design a rocking furnace which 
was patented, and has, during the last 
5 years, been manufactured and mar¬ 
keted by the Detroit Electric Furnace 
Co. This furnace, together with a very 
similar design made by E. H. Booth, 
has supplied to the large majority of 
users now making electric brass in the 
United States, and melt perhaps one- 
half the total tonnage. This furnace, 
however, is by no %neans given the 
lion’s share of attention, and all of the 
present commercial furnace* are de¬ 
scribed in as much detail as necessary, 
giving figures for the operating char¬ 


acteristics, capacities, metal losses, and 
cost. A final chapter covers the elec¬ 
tric melting of aluminum, copper and 
rarer alloys. 

Altogether, this is a hook that will 
not only prove most valuable to u pro¬ 
spective user of electric furnaces but 
will be eagerly read by all slud(‘nt.s of 
electric furnace design. 

K. E. Thum. 

'I'iiK riiiNi'ii'i.Ks ui- uu'li^ i:> j .1 

>lhci VI I i:\s P|,, il!i]>ii'Itrd 1‘ 

v.ni No.str.-md , Nvw ^dik J’ricc, 

When the reviewer picked up this 
volume he hoped il woubl he the book 
to fill (he need which he experiencetl 
when in 11MI7 he taught Radiology in 
the Mi^dical Deiiartnierit of the Anuoi- 
can University at Beirut. This hope 
was eneouraged by the standing of tlie 
autlior as a physicist and his position 
as University Lecturer in 1‘hysics ap¬ 
plied to Medical Radiology at Uam- 
bridge, England. 

In .some respects the book meets 
expectations. The material is set forth 
briefly in u manneu- readily grasiK‘d by 
the intelligent but non-technical readei-. 
But it is to be wished that, insti*ad of 
confining attention to Radiography, it 
had covered the entire field of Radiol¬ 
ogy and so included the important 
region Radio-Therapy. Hud this been 
done, we feel certain that more con¬ 
sideration would have been giver to the 
.so-called “iiiterrupterless” equipments 
and their very decided advantages, and 
to the important properties of the 
Coolidge tube. As it is, the reader is 
led to believe that the alternating cur¬ 
rent transformer is an unsatisfactory 
source of power and that the Coolidge 
tube, in spite of its many advantages, 
is not convenient nor comparable with 
the gas-filled tube. For instance, on 
page 81 he say.s of the Coolidge tube: 
“Its main disadvantage, beside,s cost 
(which is very high), is the necessity 
for the auxiliary battery and apparatus. 
The accumulator cells need careful at¬ 
tention and frequent charging, and of 
cour.se must be carefully insulated.” 
There is no mention of the use of a 
tran.sformer to supply the filament cur¬ 
rent, although this i.s now the common 
[iractice. If this onii.ssion is due to 
ignorance il is amazing, considering the 
author’s position; if intentional, it is 
unpardonable. 

There are other .sins of omission, such 
as the failure to mention the use of 
film.s, double intensifying screens and 
cellular diaphragms between the pa¬ 
tient and the film. The importance of 
protecting patient and operator is not 
slressed sufficiently and according to 
the reviewer’s experience the protec¬ 
tion mentioned is scarcely adequate. In 
comparing the X-rays generated by 
different sources of power the results 
published by Dr. A. W. Hull showing 
that with the .same maximum voltage 
the energy distribution is practically 
the same have been overlooked or 
ignored. 

These defects are so glaring that the 
book picked up with hope was laid down 
with disappointment. 

Ancel St. John. 


Awkrican Fuels. By ]{. F. Hncon and W. 

A. Uamor. 11^6 pp.. 382 IlluMtratlons. 

Two voluincM. New York City: MeUraw* 

Hill Book Coinpjiny, Inc. Piicc $12, 

Thi.s two-volume work brings to¬ 
gether important material from a num¬ 
ber of W'ell-knowii author.** whose opin¬ 
ions are always highly regarded. It is 
jiarticularly valuable to the man who 
washes to study the processing of fuels, 
for the chajitcrs on technology of coke, 
briquetting of fuel, distillation of coal 
ai low temperature, producer-gas tech- 
iiology, water gas. the Dayton process 
and otliers arc* of vc'ry great value. In 
tad, if tliese were the only chajiters of 
the book, the contribution could not 
ht'l]) finding most cordial welcome 
among fuel engineers. 

Since the work is the composite 
of tmntnbutions from about twenty 
autliors, it is not strange that there is 
consuierable diversity in treatment and 
some variation m the value of the dif¬ 
ferent chapter's. However, any work 
including contributions by men like 
SpeiT, Coffin, Blake and the other prom¬ 
inent authors is certainly a.s a whole 
worth while. Some of those chapters 
which in the present first edition do 
not come wholly up to the .standard set 
by these more experienced writer.^ will 
doubtless be strengthened in later edi¬ 
tions so that in every respect the book 
can be of maximum usefulness. 

The object of the volume as stated 
by the authors in their preface is to 
assist in “deciding upon the most suit¬ 
able fuel to use or the changes to make 
in the utilization of fuel or of heat in 
order to get the highest efficiency in 
plant operation.” In some respects, 
however, the reader mu.st bear respoD- 
.sibility for decLsion on his own shoulders, 
as most of the authors are enthusiastic 
supporters of the form of fuel or 
method of priK-essing about which they 
write. This is but a natural result of 
the fact that each is an expert in his 
particular line and therefore naturally 
enthusiastic about those materials or 
processes with which he has had the 
maximum experience. As a consequence 
of thi.s practical experience on the part 
of the authors, tht* «‘ader can be sure 
that he is getting reliable and usable 
information, not at all of an academic 
or theoretical sort. This advantage 
largely outweig-hs any overenthusiasum 
on the jiart of the several writers. 

The authors have been most success¬ 
ful in eliminating from the work the 
impression that it i.s simply a composite 
“catalog,” a failing all too common in 
works on mechanical engineering and 
fuels. The illustrations are well chosen 
and well presented, having in almost 
every case a significance as to types 
of equipment rather than any special¬ 
ized .significance with reference to par¬ 
ticular makes of machinery or vurietie.s 
of process. As a consequence not only 
the experienced but also the inexpe¬ 
rienced engineer will find profitable and 
safe guidance in the work. The volumes 
should certainly be available in any 
library that makes a pretence of cover¬ 
ing the subjects of fuels or technology. 

R. S. McBride. 
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Synopsis of Recent Literature 




Airimoniu in (]urboni%ation 

H. I), (ireenwood in G(tn Jam mil of 
March 21 (pa^e 750) (iiseusses this 
subject in some detail. He .summarizes 
his c(tnclusions as follows: 

“It is evident that the most impor¬ 
tant factor IS Hie rapid r(*movul of the 
amniotiia fi’om the hot retort. The 
temperature of maximum ammonia 
evolution tahout HOO detr. f'.) corre* 
spends witii the tempcraturi' at winch 
the evolution of hydrojren is also at a 
maximum, hence the amnionia is f(>rmed 
under the most favorable conditions as 
regards its piseous atmosphere. The 
introduction of air and flue erases into 
(he retort will increase the jjereenla^n' 
of nitrojren in the pases, and may tend 
to increase the loss of amnmnia hv dis¬ 
sociation. An ideal condition foi ih< 
preservation of the newly formed am 
monia would he to maintain a rertain 
percentajre of moisture in the jrase-- 
throu^lioid the dislillation, whicli con¬ 
dition IS to some extent attained in 
steamirm vertical retorts, where the 
steam may play a double role in iri- 
(TeasiiiK tlie initial formation of am¬ 
monia and in maintuinini' an uimos 
phere rich in moisture and hy<lrop:en 
From the results of recent research it 
appears probable that the ammonia 
yields in practice may be considerably 
influenced by the character of tiie coal 
ash, and to a les.sm- dejrree by the type 
of refractory material used; and the 
former factor may conceivably bear 
some relation lo the widely different 
yields which are obtained from coals 
containing th(‘ same perceiita^^e of 
nitrogen and which are ^renerally .simi 
lar in charneter.” 

BuildingH From the Maiiuger^n 
Viewpoint 

The location, »7.o and desijj:n of en 
trances, stairways and windows in fac- 
torie.s are of paramount importance to 
efficient production and industrial safety 
To obtain the most satisfactory servi<‘c 
from these very necessary parts of the 
building:, a manujrer in planning: a new 
structure should keep in mind the fac¬ 
tors pointed out by G. L. H. Arnold in 
his paper on this topic in Management 
Engivrer'nig for April, 1923. Thi.s is 
the second paper of the series, the first 
of whicli apjieared in March. 

tJnfetDii'i’s These should be located 
to avoid all conceivable hazards, as 
those caused by tracks and roadways 
('are should be taken that entrances be 
not blocked in case of fire. The nature' 
and extent of traffic throuph the en¬ 
trance must be considered and the 
entrances located to avoid cross-currents 
and complicated routing?. 

There should be at least one entrance 
for each stairway. At least one 'en¬ 
trance should be larjre enough to admit 


ihe largi-sl ])iec(‘ of apparatus whose 
iisi- can be foreseen. Doors should open 
outward for safety, and .“fipace allowed 
i»ut.--idc to permit full and safe opening. 
Kntrance taniiis shoiilil not e.xceed 7i 
deg. slojie and should be provided with 
anti-slip treads. 

Stainengs. The principal consider¬ 
ations in specifying stairs for an indus- 
Lrial huihiing are: (1) Safety of em- 
|)loy(H-s 111 daily use. (2) Safety of 
l•ntp]oyees in emergency use: (3) 
Safety of building in case, of fire. 
(4) Convenience for daily use. (5) 
Etfect on heating and ventilation, 
id) Sji-ace occupied. (7) Cost. 

Building codes usually govern the 
iiuniher of stairways. In the absence of 
a code, one stairw'ay should he provided 
for each 5,000 to G,000 .sq.ft, of sfiace 
except in s})ecial cases. In any ca.se 
tlieie .should be at least two stairways. 
In consideiing stairways with relation 
lo mmiber ol enipioyei's, there should 
he one 4 ft. stairway for each 2.50 per¬ 
sons using it. 

Every stairway should communicate 
dirirtly with an exit. 7'he floor at the 
head and foot .should always l»e level. 
Landings should be rectangular and a.s 
deep as the stairs are wide. A 7A-in. 
ris(‘ and 9-in. run is best practice in 
most cases. The general rule is length 
of run plus twice the rise eijuals 24 to 


24i in. The tread should be li to li in. 
wider than the run. The best width 
is 44 to 48 in. between hand rails. A 
headroom of 7 ft. is a minimum. Safety 
treads 4i to 5 in. wide are good 
practice. Open stairways should be 
avoided. 

Windows. In placing windows the 
chief consi(]eration.s are illumination, 
ventilation, spread of fires and appear¬ 
ance of buiiding.s. It is well to have 
the window as near flush with the out¬ 
side of the wall as possible. 

The type of windows used largely 
depends on the extent to which they 
are dejiended on for ventilation. The 
double .sliding sash and the double bal¬ 
anced pivot types are good where win¬ 
dows furnish most of the ventilation. 
Where the windows are not called on 
to supply much ventilation, the fenostral 
type with pivoted ventilating sash are 
cheaper and give better lighting. Ca.se- 
ment windows are not recommended for 
industrial buildings. 


IVbIb lor High-Temperature 
RefractorieM 

In changing from coal to oil firing 
for warshiji.s. the Nuvy Department 
encountered such difficulties from the 
failure of refractories used in boiler 
linings under the high furnace tem- 
fieratures that it became necessary to 
establish new testing methods in order 
to obtain satisfactory brick. G. M, 
Galvin, of the Navy Department Fuel 
Oil Testing Plant, describes these tests 
under the title “Solving the Refrac¬ 
tories I’rohleni of the Navy” in the 


Important Articles in Current Literature 


Mori- Ihftti fifty intliislriiil. tochtiical 
Of sciciitlJlr period icmI.s and trade 
papor.s are rovlt'wed rt't^uliirly by the 
staff of Chcni d ^fef Tb<- articles 
li.slcd below havo beoti selerli'd front 
these piihllcMliori.s bi't'aiisi- they rep- 
resi'iit Ibo inosi ronspicuous tliernea in 
contemporary literature, and conse- 
finctilly Hhotild be of conBlrlcrablc inter- 
evi (n otif roadofs Thosi' that are of 


IlnruKT 11 OK TiiK Commission on 
ULS trSfMTATKtN FROM (’(tTSONlNO TlV 

.Mamikactuiikp Cas. Cecil K, Drinker, 
M D.. and Walter 13. Cannon. M.TJ. 
Atiivru:an G<U< Association Monthly, p 
Ht:>. April, 3(123. 

i‘'aJ'ai'1tiks of OoNetrMKRS' Mmata 
Walton I'^orstall. American Qas Asao- 
(int%on Monthly, p. 2^5, April, 1(123 
Sulphur Compoiinds Othkh Than 
3(vpkoofn SuLriiiDK IN Gab as a Fac 
T oil Govkrning TIIK Selbction of Gas 
t'oALS J, H. Craven and W. A. Diink- 
lev. .4»icncan Gas Association Monthly. 
p' zr.l, April, 11123 

Action of Slag TTpon Silica. Mao- 

NKPITK, ('JIROMB, DlAHPORK AND FlRR- 
• ■LAY liPFKACTORIKP It M floWe, S M. 
i'lieip.s fintl R. F. Ferpuson Journal 
[mn-uan Geramic Society, April, 192S. 
pp .s.sfi-r)9r). 

MKTALI.irROIf’AL RKQUIHBMENTfi OF 
ItKKHACToniES FOR FURNACKS Mha.TlNO 

<'nl'PKR A 1 J.OTB, H W. Gillelt. ,7oi<rtuiI 
Amu ricon Ceramic Society, April, 1923, 
PP r.9fi-609. 

Fhoiii.km.s of rovTiNuopp Kiln 
IlPHNlNf; Mark A. Taylor Brick and 
Claw Itieord, April 3. 1923. pp. 597- 
.59S 

Jifii.niNO From tiie >rANAaBR’H 
ViKW'poiNT, Tart II. G L. TI. Arnold 
Mnufuit mcnt Kngint f rnig, April. 192.3. 

Quality Control in thk MANtiPAC- 
T( to: OF Ckmbnt G, E. Warren. Man¬ 
agement Rngineerinff, April, 1923. pp. 
205-266. 

SOT.VTNO COBT AND ECONOMY PROP- 


nmisual inirifst will he published 
In iib.stract in this department . hoi 
.sinee It i.s fieouetitly ininosslble to jih - 
pare a satisfnelory abstract of an 
article, (Itl.s list will enaiile our reader,v 
lo keep abreast of current lileratui' 
and direct tfieir rending to advantng* 
TIu' rnagazlno.s reviewed iiave ail been 
reociveii witliln a fortnight of nur pub¬ 
lication dale 


i.FWH Jiv Graphs ,1. A Hiown Man- 
apentrnf fJnciin' f riug. April, 1923, pp 

The Thermal Ki’Ficifncikb of Pro- 
orcTioN OF Different Graoes of Gab 
A I'.'ukor, J Soc. Chnii Ind, pp- 
ni-117T., Mnnh 2.3. 1923 

Stuov of the Solvents of Some 
Gki.lui.oke 1')hters. K W ,T Mardles 
./ Soc ('heyn. Ind., pp 127-36T. March 
29. 192;i 

TjIK .MaNUI'AUTIIKK of .SUI.PHURlC 
Acip IIT THU <'oNTA<rr I’ROCFfiB 111. 
I'riK’CHsc.s for Purification of Sulphur¬ 
ous Gases. H. Pr.aldy, 1/Ind Chim.. 
pp. 103-5 March. 1923 

('OLoRiNd OF Paj’kr. Andr^ Bcltz<‘i 
Lind. Chim., pp. 106-9. March. 1923 

Some AflPKt'TB of Garkous I'^uki. 
Utilization. J. G, Clarke Gas Jour- 
util, pp. 690 and 754, March 14 and 21. 
J923. 

The Venturi Gab MtrrEH John L 
Hodgson, Gas Journal, p 7.52, March 
21, 1923. Include.s a history of it.n 
lievolopmont. 

A Brief Review of the Chuuk 
Druor Entered at the Port of New 
York Durino the Past Vrar L. J 
Schwartz, J. Am Phann. Assoc , vol 
12, No. 3. March. 1923. 

f’RBMiER Mill in Chemical iNDtre- 
TRY F. J. E. Chinn. Chemical Apt 
(Ixmdon). March 31. 1923, pp 329-330 

'J'llE INFLUENCE’ OF CoPrtCR SURATF 
ON THE Y'IBIJ) and COMPOSITION OF THE 

Irish Potato Tuber. F. C. Cook, Pub¬ 
lished as Department of Agriculture 
Pull, 1H6. April 5. 1923. 
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Journal of the American Society of 
Naval Engineertt for February, 1923, 

The test described in Bureau of 
Standards Paper 10, somewhat modi¬ 
fied, was adopted by the navy for de¬ 
termining: fusion point. This modified 
test is conducted in a Hoskins type elec¬ 
tric furnace, capacity to 3,000 deg:. F., 
and Seper cones are used for pyio- 
melric apents. The test consists of 
eomparinp Seper cones under heat with 
similar cones made (^f the materia] 
under consideration. 

RKhTlACTORY SPI-X^IKICATIONS 

As a result of examining some lum- 
dreds of brands of refractories jiur- 
chased on the open market, the navy 
established its standard specification 
fiORfi. covennp w’orkmanship and j)hys- 
iciil and chemical properties. The 
workmanship clau.se is general. The 
physical requirements set 3,100 deg. F. 
as tin* minimum acceptable fusion point 
for firebrick and 3,000 deg. F. for fire 
cement. A composition of ajiproxi- 
mately 54 per cent SiOa, 41 per cent 
AIuO,„ and not over 5 per cent total 
basic fluxes (Fe, (hi, Mp, K, Na), de¬ 
termined as oxides, constitute the chem¬ 
ical reijuiremenls. 

The jirocedure in usinp these stand 
ard specifieations is to examine a re¬ 
fractory for peneral characteristics and 
workman.ship, to subject it to chemical 
analysis and to determine the softening 
tem]>erature. This lust is considere<i 
of major importanee and final accejit 
anee is based upon it. 

Thk SiMUPATiVK Test 

-After a refractory has jiassed the 
aeeejitance test described above, it is 
subjectetl to a simulative test, which 
duplicates, in so far as is possible, the 
eonditions encountered in service. This 
test i.s conducted in a .small oil-fired 
furnace. One sale wail of the combus¬ 
tion chamber is constructed of brick and 
cement of the kin<l on which a test 
IS de.Hired. the opposite side wall of 
brick and cement already proved satis¬ 
factory. A oompressed-air-atomizinp 
fuel oil burner is used. The flame 
sweeps the lenplh of the furnace, re¬ 
turns and escapes to the stack. The 
test comprises three runs at tem¬ 
peratures of 2,800, 2,900 and 3,000 
<lep. F. respectively, each of 24 hours 
duration. 

During the lest temperatures are 
ascertained at Ifi-minute intervals with 
a Morse optical pyrometer, sighting 
into the furnace above the burner. To 
compare the heat-insulating propertie.s 
of the walls, temperatures of the outer 
fuce.s are read each half-hour with the 
pyrometer sighting on the brickwork 
through sillimanite tubes, the ends of 
which are placed flush with the walls. 

Immediately after each run a spall¬ 
ing test is conducted by injecting cold 
air at high velocity into the furnace 
until the walls are cool. Results are ob¬ 
tained by compariaoj; the comparative 
heat-insulating properties, together 
with the relative conditions of the com¬ 
peting sidewalls at the conclusion of the 
test, determining whether or not the 
material under test is acceptable.. 


On Beilby's Amorphous 'Fheory 

Sir George Beilby’s views on the 
flow of solids and on the amorphous 
phase in metals, and more particularly 
his beautiful volume on “Aggregation 
and Flow of Solids,” having attracted 
considerable attention and facilitated 
the generalization of these views, C. 
Renedicks, {Herne dc Mctallurgie, 
Meimtiren, 1922, vol. 19, pp. 505-513), 
took occasion to draw attention to some 
important points, and, at the request 
of the Hci'uc (Ic Metallurgies undertook 
to review critically the facts on which 
Beilby’s theory is based. 

In the author's opinion, some of the 
results obtained by Beilby may be ex- 
plainej without assuming the formation 
of a thin mobile amorphous skin or film 
in metals. 

According to Reilby, the essential 
feature of polishing as distinguished 
f’om grinding is that tin* polished siu- 




Mc.'s 1 anjj 2—moveml:nt hy thans- 
LATION AND TWINNING, 
ItESJ^ECTIVELY 


face IS t'ornuai by a kind of skin of 
vitreou.s material caused by flow of 
the superficial layers. Benedicks be¬ 
lieves that it would follow from such 
theory that hard and fragile substances 
are more diflieult to ])olish than the 
plastic ones. The experience, however 
shows the reverse. So, for instance, 
(juartz is much easier to polish than 
the relatively plastic fluorite. 

In the case of speculum metal, 
Benedicks observes that if the amor¬ 
phous layer had really been the cause 
o"'^ the disappearance of scratches 
“partly filling them up and partly 
bridging them over” then a fortiori the 
network of the eutectic would have also 
been eliminated; however, Fig. 43 of 
Beilby’s book shows that the structure 
remain.s perfectly visible. 

Beilhy finds in polished surfaces of 
pure metals, like antimony and copper, 
small rounded areas which he thinks are 
c»vities roofed over with a thin film 
of a viscous layer. Benedicks rather 
ascribes these appearances to the pres¬ 
ence of slag inclusions, SbjOj in an¬ 
timony, or CujO in copper. Since 
CujO appears red in transmitted light 


but the complementary color blue in 
reflected light, microscopic inclusions of 
that oxide observed in an opaque ground 
like metallic copper will appear dis- 
tinctlv blue. 

the most important application of 
Boilby’s theory concern.s the increase of 
hardness after cold work. In Benedicks’ 
Opinion, it is perfectly fair to assume 
that if the amorphous phase exists on 
the surface of a polished metal, it would 
also appear m the interior of a de¬ 
formed metal. However, to consider 
the anior|)hous jiha.se as being pos- 
.sesseil of a great hardness is a quite 
new and distinct hypothesis and .seems, 
hardly to agree with facts. For in¬ 
stance. a bismuth filament drawn at 
ordinary temperature must become as 
amorphous as possible; that filament, 
liow(iver. IS not hard at all. It seems, 
therefore, to the author, tlmt the hy¬ 
pothesis of amorphous stale does not 
appear to bring much light to the study 
of the nature of cold work. 

In order to exonerate himself of a 
purely negative attitude, Benedicks ad¬ 
vances the following theory not as yet 
published: 

An originally plain surface after de¬ 
formation may exhibit a “parallel 
translation” (Fig. 1) as shown by 
Ewing and Hosonhain, in which every 
particle .slides over the next in the 
(lireetinn of the arrow, just as a pile 
of books or flat plates would. The 
same externa! shape “in steps” would, 
however, result from another regular 
deformation also known by cryatal- 
lographers, the so-called “proportional 
translation” (Fig. 2). In thi.s latter 
case there is no actual sliding, but 
r(jtati(>n (“twinning”) of the crystalline 
elements. The difTcrence between these 
two kinds of movement is fundamental. 
In the former the space lattice remains 
Identical, the optical properties remain 
the same and the amount of possible 
deformation is practically unlimited. 
In the latter, on the contrary, the space 
lattice IS subjected to profound modifica¬ 
tion by the formation of twined lamellse. 
This change is made apparent in polar¬ 
ized light; the amount of possible de¬ 
formation is strictly limited by the 
angle of twinning. *Thus, a metal, as 
for instance pure zinc, which deforms 
by “parallel translation,” may be sub¬ 
jected to very great change of volume 
without any appreciable increase in 
hardness. On the other hand, the same 
zinc, containing some impurity as 
cadmium, twins, and thereupon de¬ 
formation increases the hardness of the 
metal. 


“Therm” Charges for Gas 

The English authorities have been 
making a very extended investigation 
of the system of charging for gas on 
the basis of the “therm,” 100,000 B.t.u. 
This committee has reported to the 
British Board of Trade recommending 
continuance of this system of charging, 
but providing for circulating additional 
information so that gas users will better 
understand it. The full text of the 
committee report is in Gob Journal 
(London), March 14, page 676. 
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for stirrinj; the contents, with an inlet 
for adding the chlorhydrin and an out¬ 
let through which the more volatile 
oxides may be distilled. The quantity of 
caustic alkali or lime taken .should be 
in excess, preferably one and one-half to 
two limes the amount theoretically re- 
Munufaclure of Organic Oxides -In (al when a tIO per emit solutien of (piired by tlie chlorhydrin. The chlor- 
f»repuring orj.'anic oxides, .such a.^ piu chlojhydrin is treated willi 20 [ler cent hydrin substantially free from water 

pylene oxide and the oxide denv(‘d Innn (■aii>tic soda .solution, while with 80 per is then fiennitted to flow .slowly in on 

trimethyl ethyleiH', by tn‘atiiig a chlor- I'oil chlorhydrin and solid caustic soda the alkali, which is continually stirred 
hydnn with an alkali, the yields may he ! he yodd is 82 per cent. to prevent cakpig and to effect good 

increased by carrying out the reaction Tlie process is earned out suhstanti- contact of the chlorhydrin with the 
under us nearly anhydrous conditions as all\ as follow’s: A r|uantity of solid alkali. In the case of ethylene, pro- 

pos.sihlc*. Thus, the yield of ethylem (austic alkali or calcium oxide is placed pylene and butylene oxides the heat 

oxide is only about 12 per cent tln'oret 1 - m an apparatus provided with means of the reaction is sufficient to distill 
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For complete speelfleatioris of any V. S. patent remit lfi<' lo the CommlsBlnner of F'atents. Wa.slilnKton, Ih ('. 




April 23, 1923 


CHEMICAL AND METALLURGICAL ENGINEERING 


736 


the oxides almost as fast as they are 
formed. For the higher alkylene oxides 
means for heating should he provided 
such as a jacket for steam or hot oil. 
It is important, in order to pet the 
best yields, to remove the oxides as 
fast as formed, since other products 
are formed by the action of caustic 
alkali or lime on the oxides in the 
presence of water or glycol. 

Oxides prejiared in this manner may 
be used in various wa.'ts in the arts, 
as for example as blending or mixing 
solvents to cause liquids normally im¬ 
miscible to mix. For example, gasoline 
or kerosene does not mix well witli 
ethyl alcohol, but addition of oxides pre¬ 
pared from olefines of cracked petro¬ 
leum brings about the desired miscibil¬ 
ity. (1,440,872. Benjamin T. Brooks, 
of Bayside, N. Y., assignor to Chadeloid 
Chemical Co. Feb. 27, 1922.) 

Manufacture of Botaaaium Sulphate 

—Camille Horst, of Wittelsheim, 
France, has obtained a patent for a 
process of treating gypsum with car¬ 
bon dioxide suspended in an aqueous 
solution of caustic potash to obtain a 
saturated solution of jiotassium sul¬ 
phate. The reaction is as follows: 

CaSO. -I 2KOH + CO. rr 
CaCO. + K..SO 4 -1 H.O 

This reaction is thought to take 
place in two steps; first forming a car¬ 
bonate of potash, as follows: 

2K()I1 I CO. - K.CO, + H..0 
and th(‘ second reaction: 

CaSO. I K.CO. - CaCO. + K SO. 

This process is based upon the dif¬ 
ference of solubility between the car¬ 
bonate and the sulphate of calcium, tht* 
carbonate being practically insoluble 
ami the siiljihate very little. The re¬ 
action is said to be quantitative and the 
byproduct—namely, calcium carbonate 
—IS a product capable of industrial 
aiiplication. (1,44(1,185. Fch. 20, 1922.) 


Treatment of Kaw Rubber and Like 
Plastic SubsLinces—-A patent has been 
issued to the estate of S. C. Davidson, 
of Belfast, Ireland, for an improved 
method in treating raw rubber and sim¬ 
ilar sub.stances. Kaw rubber freshly 
coagulated from the latex is placed in 
a maeliinc consisting of throe rolls, 
which act in the same manner as the 
usual massaging or kneading machines 
used for this purpose. The final traces 
of water may he removed in this process 
by rolling and elongating under pressure 
the mass to be treated. While still 
under full pressure the rolled mass is 
enveloped. The matenal used is sub¬ 
stantially inextensible under any ordi¬ 
nary tensile stress and is at the same 
time readily suitable for the absorption 
of the moisture exuding from the mass. 
The wrapped material is then hung in 
an airy room, well ventilated, where 
after a few days its tendency to con¬ 
tract is entirely overcome. At this 
stage the final traces ^f moisture ooze 
out and evaporate from the wrapping. 
For the wrapping material a heavy 
strongly woven cotton tape or similar 
webbing is employed. An automatically 


attached string buckle is used in fast- 
cning the webbing to the roll. (1,440,737. 
Feb. 27, 1923.) 


Acetyl OUulose From Bleachi*d Sul¬ 
phite Paper I*u1p—W. J. Stevenson of 
('hunng f'l’oss, Kngland, has ubUiined 
a iiatent for improvement in methods 
of manufacturing acetyl ctdlulose. In¬ 
stead of cnqiloying bleached cotton 
Wiiol. as lias been the case in the 
past, he makes use of hleuch(‘d .sulphite 
paper pulp, which he claims gives 
greater stability, better control, longer 
life and easier impregnation with (lyes 
and colors, (rlacial acetic acid Hn<l 
acetic anhydride are used in carrying 
out the reaction. .As catalyzers zinc 
chloridd', nitric acid or dimethyl sul¬ 
phate are emyiloyed. These materials, 
thoroughly mixed, are allowed to stand 
for 7 to H hours at a temperature of 
do to 70 d<‘g. C., submerged in an 
excess of water. The precipitate is 
washed and dried at a temperature of 
100 to 120 deg. (\ (1.441,541. Jan. 

9, 1923.) _ 

Oxy-derivatives of Anthraquinone— 
Oxy-derivatives of anthraquinone, espe¬ 
cially alizarin, may be manufactured 
by the following method, patented by 
A. II. Davies of Carlisle, England. He 
has a.s.signed the patent to Scottish 
Dyes, Ltd., of same address. If mono- 
or 2-ehlor anthraquinone is autoclaved 
for 24 hours at 170 deg. C. in u caustic 
alkali solution in the presence of such 
an oxidizing agent as a chlorate or ni¬ 
trate, the chlorine atoms are replaced 
liy hydroxyl groups. Moreover, a 
further hydroxyl grouyi is introduced 
into the molecule. 

From 2-<'hlor anthraquinone, by using 
caustic soda as the alkali and sodium 
chlorate as oxidizing agent, alizarin is 
obtained. The dye is extracted by 
diluting and acidifying the filtered solu¬ 
tion. (1,440,102. Feb. 20, 1923.) 

Recovery of Products From Tinned- 
Iron Waste— A ))atent has been granted 
11. V'. Welch and W. A. Sheek of Los 
Angeles and Long Beach, Calif., for 
the recovery of tin, lead and iron from 
scrap. The scrap is Hheare<l or divided 
into fragments of suitable size and fed 
into 0 cupola furnace of special con¬ 
struction which allows more time than 
does the usual type of furnace for 
melting down. Carbonaceous material, 
also lime, may be fed into the furnace 
along with the material to be melted 
down. Air is supplied through tuyeres 
at the bottom of the furnace, as in usual 
practice. Ga.s may also be forced in at 
this point and burned w.th the carbona¬ 
ceous material in ordiu' to obtain the 
reducing atmosphere desinnl in the fur¬ 
nace. To aid in the volatilization of 
the tin and lend which may be present, 
halogen gases or halide in solid form 
may be utilized. If in gaseous form, 
they are fed in at the tuyeres; if in 
solid form, they are fed in with the 
charge. The amount of gas required is 
at least 5 lb. for every 2 lb. of tin 
known to be pre&ent in the charge. 
Tin or lead which are volatilized in the 


process are recovered by a Cottrell or 
similar fume separator. The temper¬ 
ature employed for volatilization is as 
near the melting point of iron as is 
possdhle. (1,445,952. Feb. 27, 1923.') 

Method of Treating Fibrous Material 

—A patent has been grunted to Elduard 
Dyckerholf of Hanover, Germany, for 
waterjirooling material to make it use¬ 
ful for building or insulating purposes. 
The treatment consists in heating the 
material on trays or in drying diMms 
to a tenqicrature of approximately 120 
deg. (’. This process renders the mate¬ 
rial water-resisting and non-hygroscopic. 
Subdivided wood thus treated is suit¬ 
able for tiller material in the manu¬ 
facture of cements, mortars, etc. 
(1,440,888. Feb. 27, 1922.) 


Treatment of Products Made With 
('eiluloKe I>eTivativt*«--L. G. Richard¬ 
son of Nottingham, flngland, has as¬ 
signed to the American Cellulose & 
Chemical Manufacturing Co., Ltd., of 
New York, the following patent for 
treating of cellulose jiroiiucts. The 
saponification of cellulose acetate prod¬ 
ucts (lower than tri-acetatc) is carried 
out in a hath to which sodium acetate 
has been added in addition to the 
straight caustic solution usually em¬ 
ployed. This addition intensifies and 
controls the partial saponification and 
enables level dyeing to be more easily 
obtain<Hl. A small amount of caustic 
soda is mainlnincd in tfie bath at all 
times. As fast as this NaOH is exhausted 
the supply is replenished and in this 
way the bath may be maintained in 
active condition over an indefinite 
period. It is essential that the amount 
of free caustic in the bath at any time 
he niainLaincd as low as possible and 
that the temperature at which the oper¬ 
ation is carried out be held between 
50 and 75 deg. C. (1,442,631. Jan. 16, 
1923.) 


Lubricants From Tar—This patent 
covers a process of obtaining lubricants 
from a low-temiierature tar. The proc¬ 
ess starts with a low-tomporature tar, 
rich in non-saturated Compounds, whose 
constituent parts distill between 260 to 
320 deg. C., and preferably botwwn 275 
and 300 deg. C., at atmospheric pres¬ 
sure, after being first freed of paraffin 
and phenols. 

Ih^lymerization is then effected to¬ 
gether with some such means as blowing 
air through it while holding at some 
pr('deU‘rmined temperature or .subject¬ 
ing it to high tension electrical oscil¬ 
lations, while in an atmosphere of hy¬ 
drogen and at a proper temperature. 
The lower the temperature during 
polymerization the better the properties 
of the final product. The viscosity can 
he increased at will according to the 
degree to which the polymerization me¬ 
dium is allowed to act. Viscosities up 
to 30 deg. Engler at 50 deg. C. are 
obtained. The final product is light 
colored. (1,460,026. Egen Eichwald 
and Hans E. R. Vogel, Hamburg, Ger¬ 
many. March 27, 1923.) 
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Men in the Profession 


CAIii, 1,. Alsrbik;, director. Food He 
search Institute, Stanford Universit.v, 
spoke before the Washington Chenucal 
Society, April 12, on “Atrrieultiire ami 
Fuel Supply as the Limitinp- Factors ii. 
the Food Supply of the World.” 

(1. L. HachKI.Iikr has left the employ 
of the Consolidated Water Power 
Paper Co. ami i.s now with the Inlerlake 
Pulp & Jhijic?' Co., Appleton, Wis. 

Dr. AuTHi'ii W. Urowne, of the ctu-m 
istry dejiartnient of Cornel! University, 
recently addressed the Syracuse ,‘^ectioii 
of the American Chenucal Society on 
“An Orpanic Coiniiound of Sulphur.” 

C. H. Caui-ent™, Arthuk W. 
Thomas and ,1. Enkiijue Zanbiti have 
lieeii raised from the rank of assistant 
profe.ssors to that of associate profes¬ 
sors of chemistry at Columbia Uni¬ 
versity. 

Dr. Akthui! I!. Ci.AiiK, of the Na¬ 
tional Aniline & Chemical Co., of Buf¬ 
falo, N. Y,, read an interestinp paper 
on I’holomicropraiihic Records at a re¬ 
cent meelinp of the Miscidscii|iical Sec¬ 
tion of the Biilfalo Society of Naliiral 
Sciences. 

C. K. T)k1.on(:, chief of the chemical 
section of the Tariff Commission, spoke 
before the American Drup Maiiiifactur 
ers Association, New York, April 17 
on “The Tariff of 1!»22, and the Chem¬ 
ical Jiidustry.” Mr. DeUoiip made a 
comparison of some of the rates of duty 
on medicinal ctiemicals and drups in 
the new tariff and previous tariffs, and 
explained Die operations of the Hexilde 
tariff .section of the act. 

Dr. F. <i. Diinnan, profe.s.sor of chem 
istry. University Colb-pe, London, and 
Dr. .Iambs C. Iuvine, principal and 
vice-chancellor. University of St. An¬ 
drews, talked of their recent researches 
in chemistry, April 17, 192,'!, at a .joint 
nieetinp of the Philosophical Society of 
Washinpton, thd' Chemical Societ.v of 
Washinplon iiiid the Washinpton Acad¬ 
emy of Sciences. These pentlemen, ac¬ 
companied by Prof. A. F. Hollenian of 
Amsterdam and Prof. (Jiuseppe Bruni 
of Milan, Italy, s|ient practically the 
entire week of April 1(1 in Washinpton, 
visitinp chemical lahoratorie.s of the 
povernment and attendinp special 
luncheons, dinners and other forms of 
social activities, 

L. H. Dpsphak, secretary of the Cali¬ 
fornia Section of the American Chem¬ 
ical Society, presented a paper on the 
chemical enpineer’s part in the tiphtiiip 
of mine fires, at the Mine Safety Con- 
ferenee recently held at Globe, Ariz. 

Dr, E. C. Franki.in, president of the 
American Chemical Society, spoke be¬ 
fore the New Jersey Chemical Society 
on April 13 and the Syracuse Section of 
the A.C.S. on April 17, His subject at 
both meetinp.s was “Ammonia System 
of Compounds.” 


K. C. IIartong, formerly chief chem¬ 
ist at the plant of the Goodyear Tire & 
Rubber Co., Akron, Ohio, has been 
elected president and treasurer of the 
Chemitex Products Co., recently orpan- 
ized by local interests to e.stahlish a 
plant at Mopadore, near Akron. 

Dr. Fllwikip Hendrick, consultinp 
editor of CliL'in. & Met., spoke before 
the followinp local sections of the 
.American Chemical .Society: l.ansinp, 
Mich., April 18; Chicapo, Ill., April 20; 
Purdue, Lafayette, Ind., April 21, and 
at Cincinnati, April 23, His subject at 
Chicapo was; “Oblipations of Physical 
Science.” 

Raymond Hejitwh;, as.sistant chem- 
i.st, San Francisco station. Bureau of 
('hemistry, has laani assipned to the 
food-control laboratory of the bureau 
111 Washington for 2 months 

AR'I'HPR ,1. Ho.skins, research assist¬ 
ant professor of mininp, has been aji- 
pointed the acting head of the depart¬ 
ment of mininp, University of Illinois, 
to fill the vacancy caused by the sudden 
death of Dr. H. H. Stock, the founder 
of the department of mininp at Illinois. 
Professor Hoskins has had 33 year.s 
experience in mininp and metallurpy. 

,1. M, Mai.i.oRY, peneral industrial 
apent of the Central of Georpia R.K., 
and R. T. .Stpi.i., formerly the ceramic 
enpineer in charge of the Columbus 
Experiment Station of the Bureau of 
Mines and who is now doing special 
work on Georpia clays, conferred re¬ 
cently with chemists in Washinpton on 
the peneral progress of the work. 

Dr. Royal A. Meeker, state commis¬ 
sioner of labor and industry, Pennsyl¬ 
vania, has resigned as chief of the sci¬ 
entific division, international labor or¬ 
ganization of the League of Nations 
i-ecretariat, Geneva, effective March 31, 

Dr. F. S, Merkiam has resigned as 
chief chemist of the Safe Cabinet Co. in 
order to resume bis consulting work in 
connection with natural gas, casing¬ 
head gasoline and carbon black, at 
Marietta, Ohio, 

Dr. R. B. Moore, chief chemist of the 
Bureau of Mines, will discuss hafnium 
and other rare and .su.spected elements 
when he addresses the New York Sec¬ 
tion of the American Chemical Society 
on ,I line 8. 

FiiMPNii O’NeiiJj, for 45 years a 
ineinher of the faculty of the Univer¬ 
sity of California, recently announced 
his resignation as professor of inor¬ 
ganic chemistry to take elTect after this 
semester. Professor O’Neill’s personal¬ 
ity has endeared him to all with whom 
he has come in contact, and he relin¬ 
quishes active work to the regret of his 
colleagues and associates. He has been 
granted sabbatical leave by the univer¬ 
sity authorities and will travel in the 
Orient during the summer. 


George H. Rasch, general manage 
byproducts department, Morris & Ci 
has resigned to become president ai 
general director of the United Seru 
Co,, with plants at Kansas City, Kai 
Wichita, Kan., and East ,St. Louis, I 
P, 0, Rosewarn, of the Canadii 
Department of Mines, inspected tl 
Bureau of Mines Cryogenic I.aboratoi 
in Washington recently. 

Dr. E. W. ScHWART/E, pharmacol 
gist in charge of the pharmacologic 
laboratory, Bureau of Chemistry, r 
eently lectured before a ela.s.s of grad' 
ate phy.sicians from the Veteran 
Bureau 

Dr. Walter 0. Snelling, director i 
research for the Trojan Powder Ci 
gave an ad(lres.s on the subject of syi 
thetic chemicals, particularly rclatir 
to new developments, before the men 
liers of the Allentown Radio Clu 
Allentown, Pa., March 2G. 

Prof. JtiLllLS .STIEGLIT7. of the Un 
versity of Chicago, is to he the recipiei 
of the .1. Willard Gibbs medal, awardf 
annually by the Chicago .Section of tl 
American Chemical Society, for his ri 
searches in organic chemistry. 'Tl 
medal will he presented in May, 

Dr. Albert P. Sy, of the departmei 
of chemistry of the Univer.sity of Bu 
fall), spoke before the alumni club < 
the university April 7, on “Food an 
Food Valuics.” 


Obituary 


Kl.mkk a. (!()TTKN, rcfint'ry superir 
t(*n(ient of the Atlas plant of the Stant 
ard Oil (’o., at Buffalo, N. Y., du.’ 
April n, Mr. (nitton had been 4 
years witli the Standard Oil Co. an 
had been rehnery superintendent nior 
than a score of years. 

J. E.mil Frank, owner and publishc 
of the Textile i'olorint, died March 1 o 
pneumonia at his home in New Yorl 
The journal was founded by his fathe: 
Dr. Morris Frank, in 1879 and M; 
Frank had been connected with 
throuj^hout his life. 

Wii.HKLM Konrad Rontgen, who wa 
born in 1845, died recently in Municl 
Germany, at the a^e of 78. A Germa 
phy.sieist, born at Lennep, in Rhenis 
Prussia, he received his doctor’s depre 
in 18fi9 at the University of Zuricl 
where he studied under Kundt. H 
was afterward professor at Hohenhein 
Strassburp, and Giessen, and in 1885 h 
became professor at the University o 
Wiirzherp. In 1899 he was appointe 
professor of experimental physics a 
the University of Munich. In Novem 
l>er, 1895, before the Physico-Medica 
Society of Wurzberp he read a paper o: 
his discovery of the rays which bear hi 
name. For this discovery he receiver 
many honors, including the Rumfor 
medal of the Royal Society of Londoi 
and the Barnaiiid medal of Colurobi; 
University, awarded in 1900 for th 
greatest discovery in science during th 
preceding 5 years. In 1901 he wa 
awarded the Nobel prize for physics. 
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The Summary of the Week 


Census reports show that domestic production of or¬ 
ganic chemicals increased 177 per cent in the seven-year 
period from 1914 to 1921. 

Local importers’ protest against levying duty on ar¬ 
rivals of cresol from foreign markets overruled by 
Treasury decision. 

Active trading in salicylic acid cleans up surplus hold¬ 
ings and causes the market to close in a strong position. 


Copper sulphate sold down in price with supplies of 
imported grades pressed for sale. Domestic makes are 
not following the lead of the imported. 

Tartaric acid was advanced one cent per pound due 
to continued good demand and lessened foreign compe¬ 
tition. 

March cottonseed products report indicates small sup¬ 
ply of cottonseed oil for remainder of crop year. 


The Upward Trend of Chemical Prices 


I^ROBABLY there is no more con- 
1 vincing evidence of the return of 
business confidence than is to be seen 
in the upward surge of commodity 
price.s. Since the first of the year the 
general level of wholesale prices has 
shown a consistent advance, but this 
movement has been most marked in 
the case of chemicals and a few related 
materials. 

Measuring this trend of price.s in 
terms of the index numbers of the Bu¬ 
reau of Labor Statistics, it will be ob¬ 
served that the “all commodities” index 
has risen from 142 in March, 1922, to 
159 in March, 192.3—a gain of 12 per 
cent. The, chemical group stood at 131 in 
January, 1923, and increased to 132 in 
February and to 136 in March. Metal 
prices, in terms of the same index num¬ 
bers, rose from 109 in March, 1922, to 
149 in March, 1923. This is an increase 
of 36.4 per cent and the largest gain 
for any group. 

Chem. & Met.’s weighted index of 
chemical prices, based on a somewhat 
different series of commodities, shows 
an even more striking improvement. 
Emerging from the slump of October, 
1922, when this stood at 147, it has 
since climbed steadily until at the pres¬ 
ent time it is at a levej of about 180 
—i.e., 80 per cent above the pre-war 
prices of 1918-14. 

For the benefit of new readers it 
might be explained that CAem. A Afet.’s 
index is a weekly compilation based on 
the BveraM whslBaaie nriees in New 


York for twenty-five representative 
chemicals. In order that these com¬ 
modities might be considered according 
to their relative importance, a “weight¬ 
ing” factor was obtained by multiply¬ 
ing the production plus imports of each 
chemical during the last census year 
by its average price for the fiscal year 
1913-14. After these factors had been 


reduced to a percentage basis the pro¬ 
cedure is repeated using the weekly 
quotations for each commodity. The 
index number thus obtained gives a 
clear and accurate idea of the average 
fluctuations in the chemical industry 
and makes it possible to compare these 
fluctuations with those taking place In 
other industries. 
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Methods for Operating Flexible 
Provisions of Tariff Law 

How Tarilf Commission Will Oblain Production Cosis—individual 
Manufacturers’ Costs Nol lo Be Made Public—Applica¬ 
tions for Tarilf Cbanires Held Confidential 
Until Investijrations Are Justified 


I N AN address before a meeting of 
the American Orug Manufacturers’ 
Association at New York, last Wednes¬ 
day night, C. R. DeLong, chief of the 
Chemical Division, United States Tariff 
Commission, discussed the tariff of 1922 
with especial reference to its bearing 
on the chemical industry. 

Mr. DeLong gave a very instructive 
exposition of the flexible features of the 
tariff, in which he said: 

Flexible Tariff Provisions 

“The flexible provisions of the present 
tariff act are an innovation in tariff 
law, and therefore I assume that you 
are more or less interested in the plans 
of the commission for investigations 
under these sections. They are found 
in sections 315, 31(1 and 317 of Title 
III of the law. It is apparent from the 
applications which the commission has 
received that there is considerable mis¬ 
apprehension as to what can be accom¬ 
plished un<ler these provisions. Many of 
the requests deal with queslion.s of 
clas.sification, which are clearly a func¬ 
tion of th(‘ Treasury Department; 
others usk that commodities be changed 
from the dutiable list to the free list 
or vice verna, which is specifically pro¬ 
hibited by law. The maximum modifica¬ 
tion possible under the law is either 
an increase or^a decrease of 50 per 
cent of the existing rates, or in the 
case of ad valorem duties a change in 
the basis of valuation from foreign 
value to American selling price of the 
domestic product. It is, however, im¬ 
possible to increase the duty and at the 
same tinje change the basis of valua¬ 
tion. In the case of coal-tar products 
under paragraphs 27 and 28 no increase 
in duty can be made by the President 
under section 315; the only po.ssible 
change in the duty on these products 
is a decrease, not to exceed 50 per cent. 

Changes in Classification 
“The law also states that changes in 
classification may be made. Many 
people have taken this to mean that 
changes in classification which would 
increase or dei'rease a duty could be 
made without consideration of the cost 
of production. This, however, is not 
the case, as any change in classification 
which would involve a change in the 


rate of duty must be warranted by the 
facts relative to co.sts of production, as 
.set forth in the law. 

“An important question, and one on 
which the workability of section 315 
may depend, is whether or not actual 
and complete costs of production must 
be obtained both here and in the 
principal competing countries before 
changes may be made in rates of duty 
in pursuance of the flexible provisions 
of the tariff act. In other words, is the 
term ‘cost of production’ us used in the 
act limited to the ordinary under- 
.stunding of what constitutes costs? It 
is readily conceivable that in certain 
cases considerable difficulty may be 
encountered in ascertaining foreign 
costs of production, and the question 
naturally arises as to whether or not 
section 315 can be effective in such 
eases. 

Husia for Changes in Duty 

“Wherever changes in rates of duty 
are referred to, it is .stated that these 
changes shall be such that they will 
eijualize the differences in costs of pro¬ 
duction. Subdivision (c), however, 
enumerates certain elements which may 
be taken into consideration, as far as 
practicable, in ascertaining differences 
in production costs, a qualification 
which may prove to be serviceable and 
important. 

“If it should be held that actual costs 
of production must be obtained both 
here and abroad, it is evident that the 
usefulness of the flexible tariff pro¬ 
visions will be greatly impaired. On 
the other hand, it is conceivable that, 
if the commission makes an earnest 
effort to obtain costs of production 
from firms in foreign countries and 
meets with a refusal to divulge this in¬ 
formation, other methods of arriving 
at costs may be employed. Accurate 
information can be obtained in this 
country as to prices of imported mer¬ 
chandise c.i.f. New York, ocean charges, 
packing charges, and the price f.o.b. 
^reign ports. With these facts and 
other information that may be obtained 
in foreign countries, such as costs of 
materials, power and fuel and wage 
rates, in many cases a close approxi* 
mation can be made of the actual cost 
of produq^ion m foreign countries. It 


Calendar 

The following Important technical 
meetings are scheduled for the Im¬ 
mediate future: 

American Wdldino Sociktt 

New York, April 24-27 

American Oil Chemists' Socibtt 

Hot Springs, Ark., April SO-May I 

American Foundrymen's Association 
Cleveland, 0., April SO-May S 

Interstate Cotton Seed Cbushbrs 
Assn. Hot Springs. Ark.. May 2-5 

American Electrochemical Socivit 
New York City, May 8-5 

American Chemical Socibtt 

Regular meeting, New York, May 4 

American Zinc Institute 

St. Louis, May 7-8 

American assn, or Enoinebrb 

Norfolk, May 7-9 

AMER SOTIETT MECHANICAL BnORS. 

Montreal, May 28-31 

Canadian Institute or Chbmistrt 

Toronto, May 29-81 

Socibtt or Chemical Indubtrt 
Canadian Section 

Toronto. May 29-81 


is nat unreasonable to expect that such 
information would .satisfy the law so 
far as costs of production are concerned. 

Method of Obtaining Costs 

“You may be interested to know the 
methods of procedure of the commission 
in obtaining costs of production here 
and abroad. At the present time all 
domestic firms engaged in the manufac¬ 
ture of the chemicals for which the 
commission has ordered investigation.s 
have been requested to submit their 
costs to the commission in accordance 
with a definite cost form. The com¬ 
mission is not requesting these firms 
to fill in cost schedules, but is using 
cost forms as an indication of the detail 
in which it is desired that costa be sub¬ 
mitted. The costs may be submitted on 
the individual company’s forms. 

“A question that is naturally fore¬ 
most in each manufacturer’s mind is 
w*hether or not the costs of production 
of individual manufacturers are to 
be made public or held confidential. 
The commission has decided that costs 
of individual manufacturers will be held 
strictly confidential and for the ex¬ 
clusive use of the commission. Costs 
will be published or revealed only in 
the form of averages or so as not to 
reveal the operations of individual 
firms. The commission has also taken 
the same attitude in regard to costa 
that may be obtained from foreign 
manufacturers. 

Publicity as to Applkatious 

“The commiasion has adopted the 
policy of not making public information 
as to whether or not applieatioiu have 
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been filed on various commodities until 
it has been decided whether investica- 
tions are justified. It is, of course, 
impossible to prevent applicants from 
giving such information to the public, 
and the information which has appeared 
prior to the announcement of an in¬ 
vestigation by the commission has come 
from this source. The commission is 
of the opinion that publicity in connec¬ 
tion with each complaint as filed would 
tend to keep domestic Jhanufaclurers 
and other interested parties in an un¬ 
settled condition. Since all complaints 
may not warrant an investigation or 
may not for various reasons be in¬ 
vestigated, it seems that it would be 
an unwise policy to keep business in 
a constant state of turmoil by giving 
publicity to each application as filed. 
The commission, however, assures you 
that following the announcement of an 
investigation, ample opportunity will be 
given to all parties to submit evidence 
and testimony, and to be heard at a 
public hearing. 

"It is apparent that considerable 
stre.ss has been placed by interested 
parties on the nature of applications— 
that is, whether they are for an in¬ 
crease or a decrease in duty, and also 
as to the names of the applicants. Al¬ 
though the commission has decided to 


make such information public, when an 
investigation is ordered, undue weight 
should not be given to these facts. The 
law clearly states that any changes re¬ 
sulting from investigations shall equal¬ 
ize the difference in cost of production 
in this country and in the principal 
competing foreign country. It is, there¬ 
fore, clear that if an application is 
for an increase of duty and the facts 
show that a decrease in the rate is the 
only change that will equalize this 
difference in costs, such a decrease can 
be made. The same holds true for 
converse conditions. The facta should 
appear to warrant the desired change 
before an application for an investiga¬ 
tion is fijed. Otherwise, a change may 
result which would be adverse to the 
applicant’s interest. 

“That this situation is not fully 
understood is shown by the fact that 
since the commission has ordered an 
investigation of certain chemicals, re¬ 
quests have been made for a change 
contrary to that of the application 
which resulted in an investigation being 
ordered by the commission. It should 
be clearly understood that a finding by 
the commission may be made either 
way, depending upon facts in the case, 
regardless of the nature of the ap¬ 
plication.” 



Investigate Production Costs 
of Casein 

F. W. MeSparren, a chemist of the 
Chemical Section of the Tariff Com¬ 
mission, and Edwin Schoenrich, an ac¬ 
countant and linguist, .sailed from 
New York April 14 for the Argen¬ 
tine, where they will conduct an in¬ 
vestigation into costs of production of 
casein, regarding which American man¬ 
ufacturers of coated paper have ap- 
pl ed for a reduction in duty under the 
flexible tariff law. Their schedule calls 
for a month in the South American 
republic. 

Hankow Cables Show Advance 
in Wood Oil Prices 

Prices of china wood oil have ad¬ 
vanced materially in China. A cable 
quotation indicates that $316 U. S. gold 
per ton was being paid on April 16 at 
Hankow. This is an increase from $260 
the latest preceding quotation. Even 
with the very high prices being offered, 
spot oil is very scarce. The difficulty 
of getting stocks to Hankow from the 
interior is given as the cause of the 
shortage. 

Japan Hoarding Dyestuffs 

The dullness which hys characterized 
the dyestuff maricet In Japan recently 
was tnnafonned into a period of specu¬ 
lative activity in whldl prices through¬ 
out the list rose riurply. The situa¬ 
tion was precipKafed, tt is believed, by 


the realization that supplies were being 
quietly hoarded and the realization that 
the situation in the Ruhr would not be 
a temporary one. 


Good Car Service for Move¬ 
ment of Fertilizers 

Fertilizer manufacturers are par¬ 
ticularly pleased with the car service 
which is being afforded them for the 
movement of this season’s fertilizers. 
The railroads have made a special effort 
to co-oiperate with the manufacturers, 
and general satisfaction is expressed at 
the result. The performance of the 
railroads during this period in which 
fertilizers must be moved is the first 
general recognition which has been 
given of the necessity of handling fer¬ 
tilizers with an understanding of their 
seasonal application. 


Higher Prices for German 
Potash ip May 

A material increase in the export 
price of German potash is expected 
May 1. The present prices applying to 
potash exports for the United States 
are: Chloride, $32; sulphate, $41.10; 
manure salt, $9.60; kainit, $6.50. 

The total German export of potash 
in 1922 was approximately one million 
long tons. Of that amount 25 per 
cent came to the United St#«. The 
pre-war movement to the Unf sd States 
alone was about one mUliMi/tons an¬ 
nually. f 


February Chemical Exports 
Show Gain in Value 

Subs&ntial Increases as Compared With 
Figures for January and for 
February, 1922 

A material increase in the value of 
chemicals and allied products exported 
in February is shown in comparison 
with the value of exports in January 
and in February of 1922. In February 
of this year the value of all chemicals 
and allied products exisirted, according 
to the returns to the Department of 
Commerce, was $9,321,36,'). The exports 
in January were $3,6.38,779. The value 
of exports in February, 1922, aggre¬ 
gated $7,666,272. 

The "value of coal-tar products ex¬ 
ported in February was $986,646. This 
is an increase of more than $300,000 
over the volume of exports in January 
and is more than $600,000 greater than 
those of f'ebruary, 1922. 

Sodas and sodium compounds were 
exported in February to the extent of 
$760,869. This is a slight decrease 
when compared with the value of ex¬ 
ports in January and with those of 
February of 1922. 

Pigments, paints and varnishes 
valued at $1,020,989 were exported in 
February of 1923, which represents an 
increase of more than $260,000 over 
February of 1922 and shows a continu¬ 
ance of the large volume of these ex¬ 
ports maintained during January. 

Exports of fertilizer and fertilizer 
materials augmented appreciably. The 
movement in February of 1923 was 
valued at $1,448,804. This is nearly 
half a million dollars greater than the 
value of exports in January. The 
movement of sulphate of ammonia in¬ 
creased from $649,108 in January to 
$797,041 in February. 

The shipment of explosives abroad 
continues to pick up. The February 
total was $1,486,011 lb., which is more 
than half a million pounds greater than 
the January export movement of these 
commodities. 

Exports of soaps colitributed to the 
February increase, with the exports of 
laundry soap reaching the .high total of 
6,739,720 lb., and those of toilet soap 
attaining an aggregate of 842,971 lb. 
Other soaps to the extent of 2,017,631 
lb. were exported. 

Other chemical products exported 
during February which show an in¬ 
crease over the January movement, 
with February totals, are as follows: 
Benzol, 6,637,621 lb; crude tar, 14,097 
bbl.; other crude distillates, 36,934,766 
lb.; coal tar, colors, dyes and stains, 
1,338,396 lb.; acetic acid, 102,670 lb.; 
wood and denatured alcohol, 190,289 
gal.; other alcohol, 33,699 gai.; am- 
. monia and ammonium compounds, 
1,611,518 lb.; copper sulphate, 636,448 
lb.; glycerin, 87,760 lb.; cyanide of soda, 
210,780 lb.; borax, 6,081,362 lb.; silicate 
of soda, 1,770,600 lb.; sal soda, 878,670 
lb.; red le^, 676,062 lb.; white and sub¬ 
limed lead, 614,884 lb.; prepared fer¬ 
tiliser mixture, 4,682 tons. 
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Organic Chemical Production Increases 
177 Per Cent in 7-Year Period 

t 

Domestic Output Lower Than Abnormal Production of 1919, 
but Shows Healthy Expansion Over 1914 Totals 

R eports made to the Bureau of the a decrease in quantity of fiH per cent as 
Census by establishments manu- cdinpared with 1919 , and of 28 per cent 
facturinjr orjranic chemicals that are as compared with 1914. 
not included in special chemical Acelonr, with a production of 4,.'f80,- 
groups (listed below) show a produc- 100 lb., valued at J441,700, a decrease 
tion aggregating in value $4r),47fi,C00 of 27 per cent in quantity a.s compared 
in 1921, as compared with $72,141,.742 with 1919, and of 58 per cent compared 
in 1919 and $16,377,966 in 1914—a de- with 1914. 

crease of 37 per cent as compared with Chloroform, with a production of 
1919, but an increase of 177 per cent 944,300 lb., valued at $289,300; a de¬ 
fer the 7-year period 1921-1914. crease of 44 per cent in quantity as 


AleiihoU: 

Amyl alcohi)], xul 
Glvoorin (alycerul). 

Crudp, lb. ,, 

Refilled, lb. 

Alooholii other then amyl and ethyl, hut jncludinR ahw.hito <il 
alcohol produced in chcnuetii oiitBbliHhmt'ntp 
Aldehydi-H 

Kormaldehyde, Ib . , 

Vuiiillin, lb. 

(HheraldohydeB 
Ainincfi and aniidn, lb. 

Carhou biHulphide, Ih. 

H.vdr icarliooB, mcludiriK aactylvin- 

Other carbon Cf)nir«iinnlfl. CHlciuiu cnriiidf, tlccoltjnziii^! carln 
carbon oleotrodep. et c. .. 

K/Btem' 

Aniylacctate, kuI 
Kthyl acclalt'.Kal 
Kthyl nitrite, 11) 

Other eBt.en* 
llahwen oompoiuiilB 
Ohlitroforni.lb 
Mfhylrhloriile.ll) 

Other haloKen cunipoundB and earbon letniililorKie, rlil< 
hvdrafe, rthvl hrotiitde, iodoform, etc 
I'^them Mthyl (milphurie) and other, lb 
KrloiM’H 
Aretone.lb 
Other ketoiicB, lb 
Other orKiiinr eiiemieHlti 
Unolamifietl orKHiue rlieniiciilH 

(^) Not uieludmff (eicept as noted) elhvi or RTHin iileoliol, the 
alcohol), for whnm nee '‘Wood I)iHtillatioii " 

(•) l''lKiireH not aviillnble. 


1921 

|9|9 

1914 

107.200 

241.254 

<2i 

21.856.000 

21.402,735 

16,568,920 

68.843,700 

69.464.298 

60.944,799 

$804,800 

$553,214 

(2) 

9,682.700 

25.006,815 


191,700 

134.687 

120,619 

$484,000 

$1,794,268 

(2) 

1.374.200 

(2i 

(2> 

22,741,000 

15,469,567 

(2) 

$8,289,800 

$8,060,541 

(2) 

$13,851,000 

$20,301,657 

(2) 

56.300 

125,692 


906,600 

770,739 

(2) 

59,400 

43,153 

(2i 

$106,900 

$1,007,794 


944,300 

1,677,641 

1,333,954 

208,300 

248,103 

i2i 

$599,300 

$1,057,896 

(2) 

3,763,300 

4,898.033 


4,380,100 

6,045,914 

10,425,817 

1,218,600 

1.531,808 

(2) 

$2,135,300 

$1,409,158 

(2) 

$1,245,700 

$4,138,359 

(2) 


prtduefB of dmtilleruB, i r nafhHiud twtc< 


The special chemical groups for 
which separate reports are being issued 
are as follows: (1) Acids; (2) nitro¬ 
gen compounds; (3) sodium com¬ 
pounds; (4) potash and potassium 
compounds; (5) alums, aluminum, and 
compounds; (6) bleaching compounds; 
(7) coal-tar chemicals; (2) plastics; 
and (9) compressid and liquefied gases. 

The principal organic chemicals here 
included arc the following: 

Refined pliicerin, with a production 
for sale in 1921 of 59,861,400 lb., valued 
at $6,514,300, a decrease on a quantity 
basis of 11 per cent as compared with 
1919, hut a alight increase (less than 1 
per cent) as compared with 1914. 

Vanillin, with a production in 1921 of 
191,700 Ih., valued at $1,496,900, an in¬ 
crease on a (piantity basis of 42 per 
cent over 1919, and of 59 per cent over 
1914. 

Ethyl ether, with a production for 
sale in 1921 of 3,416.100 lb., valued at 
$920,700, a decrease of 17 per cent in 
quantity compared with 1919. hut an 
increase of 61 per cent over 1914. 

Carbon hl.mlphide, with a production 
for sale of 14,942,000 Ih., valued at 
$766,900, an increase in quantity of 29 
per cent compared with 1919. 

FormaUehyde, with a production for 
sale of 6,088,700 lb., valued at $649,000, 


compared with 1919, and 29 per cent as 
compared with 1914. 

Ethyl acetate, with a production of 
410,800 gal., valued at $241,200, an 
increase in quantity of 16 per cent as 
compared with 1919. 

The figures for 1921 are preliminary, 
and subject to such change and correc¬ 
tion as may be found necessary from 
a further examination of the original 
reports. 

The detailed statistics of production 
for 1921, 1919 and 1914, are given in 
the accompanying table. 


Refractories Merger Looms 

Negotiations for the purchase of 
American Refractories Co. hy the Gen¬ 
eral Refractories Co. have been con¬ 
cluded and it is said that the merging 
of the two companies now awaits only 
the formal approval of the stockholders 
of the two organisations. 

By this purchase the General Refrac¬ 
tories Co. increases its annual capacity 
to about 300,000,000 bricks, making it 
the second largest producer in the 
country. It has plants at Baltimore 
and at Danville and Joliet, Ill. The 
recent purchase will add particularly to 
the company’s silica and magnesite 
brick capaettf. • ' | 


Chemical Salesmen Dine and 
Hold Business Meeting 

A well-attended meeting of the 
Salesmen’s Association of the American 
Chemical Industry was held last Wed¬ 
nesday evening at the Chemists’ Club, 
New York City. Dinner was served at 
7 o’clock. While the dinner was in 
progress songs were sung under the 
able leadership of F. E. Signer, D. F. 
Stewart and G. A. Bode. R. E. Dor- 
land presided at the business meeting. 
Reports of progress were given by the 
committees on uniform sales contracts 
and return packages, as submitted by 
Mes.srs. Haynes and Tunison respec¬ 
tively. R. C. Anthony was appointed 
chairman of the entertainment com¬ 
mittee for the next meeting, which will 
be held late in May or early in June 
and will be in the nature of an 
“outing.” The following eight new 
members were admitted to the associa¬ 
tion: B. K. Hotchkiss, representing 
Hooker Electrochemical Co.; P. M. 
Dinkins, of the Kalbfleisch Corpora¬ 
tion; H. G, Stephenson, of E. 1. du 
Pont de Nemours & Co., Inc.; E. V. 
Finch, of the United States Alkali Ex¬ 
port Association; John F. Martini, of 
Mon.santo Chemical Works; Milton 
Louria of Maple Chemical Co.; Arthur 
J. Binder, of the Sherwin-Williams 
Co., and B. M. Van Clive, al.so from the 
Sherwin-Williams Co. 

H. Seydel, of the Se.vdel Chemical 
Co., spoke briefly on the interdcr 
pendence of the executive and sales 
brunches of the industry. He was fol¬ 
lowed by Charle.s Wad.sworth 3d, assi.s- 
lant editor of Chem. d: Met., who di.s- 
cussed problems of distribution. Mr. 
Wadsworth then introduced the princi¬ 
pal speaker of the evening, Paul T. 
Cherington, of the J. Walter Thompson 
Co. Mr. Cherington delivered a very 
interesting and instructive address on 
the subject, “Problems Experienced in 
Marketing a Consumer Product.” 


Acid Accidents Must Stop 

Tank cars carrying acids, more espe¬ 
cially sulphuric, should not be sub¬ 
jected to pressures of over 30 lb. per 
.sq.in. The tank car pressure commit¬ 
tee of the Manufacturing Chemists’ 
Association reported to the executive 
committee of that association at its 
New York meeting on April 18 that in 
many cases pressures as high as 80 Ih. 
per sq.in. are being used. Serious dam¬ 
age to apparatus as well as personal 
injury has resulted due to accidents 
caused hy neglect of heeding the 30 lb. 
per sq.in. pressure recommendation. A 
campaign of education to correct this 
malpractice among producers and con¬ 
sumers is to be carried on by the asso¬ 
ciation. 

’The executive committee at the same 
time appointed t(wa members to estab¬ 
lish standard specifications for earthen¬ 
ware apparatus. 

The annual meeting of the association 
is to be held at the Whitehall Club, 
New York, on June 6. 
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Foreign Qiemists Amazed 
at Development Here 

Such an ambitious program of meet¬ 
ings, visits and social affairs -wss ar¬ 
ranged by the chemists of Washington 
and other scientists in the capital for 
the recent visit of foreign chemists that 
the visitors all but lacked the necessary 
physical strength to keep all of the ap¬ 
pointments which had been made for 
them. The visiting chemists were: Dr. 
F. G. Donnan, profes^r of chemistry 
at University College, London; Dr. 
James C. Irvine, principal and vice- 
chancellor, University of St. Andrews, 
St. Andrews, Scotland; Prof. Giuseppe 
Bruni, of the Polytechnical School at 
Milan, Italy, and Prof. A. F. Holleman, 
of the University of Amsterdam. 

The visitors were the guests of honor 
at a dinner on April 17 tendered jointly 
by the Washington Academy of 
Sciences, the Philosophical Society of 
Washington and the Chemical Society 
of Washington. After the dinner Dr. 
Donnan and Dr. Irvine delivered ad¬ 
dresses in the auditorium of the Inte¬ 
rior Department. 

Dr. Charles L. Parsons, .secretary of 
the American Chemical Society, on 
April IG arranged a dinner for the 
visiting chemists and twenty other 
guests, including the Italian Ambassa 
dor, at the Cosmos Club. During thi' 
course of that dinner Ambassador 
Cactani announced that he had sug- 


Sir J. J. Thomson Visits G. E. 

Sir Joseph .1. Thomson, Master of 
Trinity College, Cambridge, England, 
spent 2 days of his stay in this country 
at the research laboratories of the Gen¬ 
eral Electric Co., Schenectady, on April 
G and 7, previous to his series of lec¬ 
tures before the Franklin Institute on 
"The Electron in Chemistry.” 

He gave an informal talk to the 
laboratory staff and engineers, in¬ 
spected the works, and evinced much in¬ 


gested to Italy’s Premier that arrange¬ 
ments be made for the sending to 
America, at public expense, a numto 
of graduate engineers each year, with 
the idea of giving them the advantage 
of a certain amount of American ex¬ 
perience and contact with American 
ideas of engineering efficiency. On the 
same occasion Dr. Irvine stated that he 
is advising British students to do post¬ 
graduate work in the United States. 

Each of the visitors expressed aston¬ 
ishment at the rapid growth of scien¬ 
tific development in the United States. 
Fifteen years ago, it was pointed out 
by one of the visitors, America was 
known as the source of certain scientific 
work of a very high character, but 
the amount of work being done was not 
greats The visitors also were much 
impressed by the facilities which we 
possess in the way of laboratories, 
books of reference and current technical 
publications. 

Australia Has Surplus Arsenic 

An increasing volume of white ar¬ 
senic imported from Australia is ex¬ 
pected as a result of reports reaching 
Washington from that country. Aus¬ 
tralia makes its own sheep dips and 
other arsenicals, but its production of 
white arsenic is in excess of those re¬ 
quirements. The present level of 
prices is sufficient to make it profitable 
to send this surplus to the United 
States. 


terest in the latest developments as 
demonstrated during his visit. He in¬ 
spected the variou.s types of radio 
vacuum tubes employing thoriated fila¬ 
ments to obtain greater electron em- 
mission, examined the 1,000-kw. tube 
set and other features. 

Sir Joseph was accompanied by Dr. 
R. B. Owens, secretary of the Frank¬ 
lin Institute, and W. C. L. Eglin, vice- 
president. In the accompanying photo¬ 
graph he is shown with them and with 
Dr. Irving Langmuir and Dr. Coolidge. 


A.E.S. Meets May 3^ 

Two Symposiums, an laspociion of 
Dorr Plant and Social Events 
on Program 

With headquarters at the Commodore 
Hotel, New York, the American Elec¬ 
trochemical Society is to hold its an¬ 
nual meeting May 3 to 6 . Technical 
sessions are to be held on Thursday, 
Friday and Saturday. 

Members of several New York sec¬ 
tions of scientific organizations have 
been invited to attend these meetings. 
The list includes: American Chemical 
Society, Society of Chemical Industry, 
American Institute of Chemical Engi¬ 
neers, Societe de Chimie Industrielle, 
New Jersey Chemical Society, Amer¬ 
ican Institute of Mining and Metal¬ 
lurgical Engineers, Metallurgical So¬ 
ciety of America, American Institute of 
Electrical Engineers, American Elec- 
ti-oplaters’ Society, National Electric 
Light Association and New York Elec¬ 
trical Society. 

On Thursday, May 3, the program of 
the day includes a symposium on “Elec¬ 
trode Potentials." With W. G. Horsch 
as chairman the following men are to 
present papers in this connection: H. S. 
Taylorl H. 0. Howard, M. Knobol, P. 
Caplan, M. Eiseman, N. H. Furman, 
A. H. Aten, A. Lowy, H. S. Frank, W. 
Blum, C. G. .Schluederberg, F. A. J. 
FitzGerald, H. S, Rawdon, H. E. Har¬ 
ing, A. K. Graham, M. R. Thompson, 
H. D. Henelinc, W. Baughman. 

The program of the day includes an 
inspection of the McGraw-Hill plant at 
noon and an informal luncheon follow¬ 
ing. In the evening the Electrothermic 
Division Council is to hold a dinner. 

The Friday morning session includes 
the following papers: 

J. C. Wootlson: Heat Insulating Ma¬ 
terial for Electrically Heated Appa¬ 
ratus. 

F. W. Brooke: Methods of Handling 
Materials in the Electric Furnace and 
the Best Type of Furnace to Use. 

M. dekay Thompson and P. K. 
Friilich: The Conversion of Diamonds 
to Graphite at High Temperatures. 

A. E. R. Westnjpn: The Relation 
Between Current, Voltage and the 
Length of the Carbon Arcs. 

C. E. Williams, C. E. Sims and C. A. 
Newhall: Electric Furnace Detinning 
and Production of Synthetic Gray Iron 
From Tin Plate Scrap. 

C. W. Drury: Cobalt—Its Production 
and Uses. 

F, C. Kelley: Chromizing. 

Following the technical meeting mem¬ 
bers will journey to Westport, Conn., 
where the plant of the Dorr Co. is to 
be visited. Following the plant inspec¬ 
tion there is to be a dinner and dance 
at the Westport Country Club. 

The final meeting on Saturday morn¬ 
ing, includes a symposium on “Produc¬ 
tion and Application of Rarer Metals." 
Speakers include: C. James, H. S. 
Cooper, H. W. Gillett, E. L. Mack, B. D. 



sir Joseph J. Thomsom Master of Trinity 
Colleao, Cambrldire, Bnaland, Is here 
shown with Dr. Irving Langmuir, assistant 
dlreotor, O-B Lahoratoiy; Dr. B. B. Owens, 
secretary of the Franklin Institute: W. C. 


BEST MINDS IN SCIENCE MEET 

L. Eglin, vice-president, the FrankUn In- - ,, , ,, wr u..... t a 

stltute; and Dr, W, D. Coolldg^ Inventor Saklatwalla, R. W. Moore, J. A, HoUa- 
of the CTOlldge X-ray tute. When this r, Cunningham, R. P. Neville, 

photiwraph Was taken Sir Joseph waa e«- _ 'i- . . . ? ^ 

aminmg a SS-kw, radio tube. 


E. Wicherg, L. Jordan and F. E. Carter. 
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Moroccan Phosphate May Rival 
Florida Deposits 

Huffe Amounts of Rich Rock Are Becoming Available 
Through Iiflensive Development 


ADDITIONAL information as to the 
/xphosphate situation in Morocco ha.', 
become available. The 1922 production 
was 80,583 tons. It is estimated thal 
300,000 ton.s will be exported in 1923 
and that hy 1927 a production of 1,100,- 
000 tons will have been attained. 

The increase in production is beinj; 
made pos.sible hy the installation of 
mechanical handlinjr at Casablanca, the 
port. The narrow-Kage railway con¬ 
necting Casablanca and the mine.s i.'; 
being changed to a broad-gage line. The 
influence the broad-gage railrond will 
have on the movement of these phos 
phatea is indicated hy the fact that the 
freight rate will be reduced from .52 
franc.s to 16 franca per ton. 

The phosphate beds are situated 160 
kilometers south of Casablanca. The 
beds themselve.s occur in an area 7.5 
kilometers in length which varies from 
6 to 35 kilometers in breadth. The heels 
are in horizontal layers several meters 
in thickness. The percentage of pho.s- 
phate is said to average from 73 to 78 
per cent. Reports from disinterested 
sources agree that there are very ex¬ 
tensive deposits of very high-grade 
phosphate of lime. 


h’or the past 2 years the deposits 
have been under the direct control of 
a .state monopoly. It is conducted un¬ 
der a board of management with wide 
powers vested in a head manager, 
which gives it the flexibility of ad¬ 
ministration enjoyed hy a private in- 
du.stry. At the same time the enter¬ 
prise has been benefited greatly by its 
governmental character, as it has made 
easy the construction of railways and 
the providing of port facilities which 
would have taken a much longer time to 
arrange hud private interests only been 
concerned. 

While the Moroccan authorities claim 
that a small profit now is being real¬ 
ized from these operations, there is 
reason to believe that all phosphate ex¬ 
ported is being sold at a loss. The 
development of the deposits, however, 
and the facilities connected with the 
whole enterprise are being conducted 
with assurance because Europe's an¬ 
nual repuirements of jihosphate exceed 
lour million toms. When provisions are 
comphde to handle production and 
shipments in quantity, there seems little 
doubt of the ability to compete suc¬ 
cessfully with the Florida product. 


Givc‘8 FumI for Soap Study 

The Palmolive Co., of Milwaukee, ati- 
nounces the establishment of a Fellow 
ship for the study of the fundamental 
principles connected with the detergent 
action of soap. The F.ellowship car¬ 
ries an annual stipend of $2,000. The 
Fellow will have the privilege of pur¬ 
suing his studies at any institution in 
the country which is properly equipped 
for this purpose. The candidate must 
possess the equivalent of a Master’s 
degree. 

The Fellowship will be awarded by a 
committee consisting of the following: 
W. D. Bancroft, professor of chemistry, 
Cornell University; E. C. Franklin, 
American Chemical Society; H. N. 
Holmes, chairman colloid division. Na¬ 
tional Research Council; Victor Lenher, 
professor of chemistry. University of 
Wi.scnnsin; ,T. C. Sellmer, repre.senting 
Palmolive Co. 


General Motors to Produce 
Anti-Knoek Gagoline 

A subsidiary of the General Motors 
Corporation, to be known as the Gen¬ 
eral Motors Chemical Co., is about to 
use gasoline filling stations as a medium 
for placing a modified type of gasoline 
on the market. This new type of gas¬ 
oline, it is announced, contains an anti¬ 
knock compound which has been de¬ 
veloped after many years of experiment 
by the General Motors Research Cor¬ 
poration. 


News Notes 


The oldest powder yard in the coun 
try went out of existence recently when 
E. E. du Font do Nemours & Co. closed 
their plant on the Brandywine. This 
yard was founded in 1802. 

Cement manufacturers are reported 
to be considering a change from cloth 
to paper bags for handling their prod¬ 
uct. Decreased cost without increased 
loss of product through breakage or 
dampening is expected if the change is 
made. 

Changes in tariff rates have been re¬ 
quested by no less than 169 applicants. 
It is understood that in addition to the 
list of seventeen commodities already be¬ 
ing investigated another group of eight 
is now being prepared for investiga¬ 
tion, 'The list will of course be acted on 
only with the President’s approval. 

Czecho-Slovakian industry is stag¬ 
ing a “comeback” according to reports 
received here by the consul general of 
that country. The greatest improve¬ 
ments noted are in iron, coal and engi¬ 
neering industries. Machinery for 
sugar works, breweries and alcohol dis¬ 
tilleries is being shipped in increasing 
amounts to Prance, Belgium and Italy. 

Paper and ink as related in the 
printing industry were discussed before 
the Society of Chemical Industry at its 
New York meeting on April 18. The 


nature and composition of inks, the 
causes of fading of lithographs and the 
inter-relationship of paper and ink 
colors in printing were the topics of 
the evening. 

The Electric Steel Founders’ Re¬ 
search Group held a convention at East 
Aurora, N. Y., April 13 and 14. The 
gathering was one of the most success¬ 
ful in the history of the group, which 
has been in existence since 1920. Rep¬ 
resentatives and executives from the 
five electric steel casting plants form¬ 
ing the Research Group joined in a dis¬ 
cussion of important steel foundry 
problems covering both technical and 
commercial phases. W. H. Worrilow, 
president of Lebanon Steel Foundry, 
Lebanon, Pa., presided over the ses- 
.sions. 

The principal effort of the Division of 
Research Extension of the National Re- 
-search Council during the coming year 
will ho to raise funds in sufficient 
amount to permit inten.sive work on the 
table.s of physical and chemical con¬ 
stants, being edited by the Council. 

Eighteen American students have 
been awarded scholarships by the 
Amcrican-Scandinavian foundation. Of 
this number several are to study chem¬ 
istry, engineering and metallurgy in 
Denmark and Sweden. 

I rcnch naval stores are now prac¬ 
tically exhausted. Commercial Attache 
C. L. Jones reports that there i.s prob¬ 
ably not more than 100 tons in ware¬ 
houses in the Bordeaux di.strict. It i.s 
yet too early to estimate the size of 
the crop, but it is evident that it will 
exceed 1922 crop, which wa.s .about 
32,000 metric tons of turpentine and 
118,000 tons of rosin. 

Spraying potatoes with copper salts 
such as Bordeaux, Pickering mixtures 
and likewise barium water not only has 
the effect of controlling the diseases 
for which they are applied but, accord¬ 
ing to the United States Department of 
Agriculture, thorough and timely spray¬ 
ing usually greatly increases the yield, 
influences the composition of the tubers 
and increases their keeping qualities in 
storage. 

A course in illuminating gas manu¬ 
facture and distribution is to be given 
at Columbia University this summer by 
Prof. J. J. Morgan. ’This course will 
include plant inspection, laboratory 
work and a thorough lecture treatment 
of the entire subject. To furnish a 
motive for the work the class is to be 
given the problem of laying out a gas 
plant for a small city. 

To determine how long it takes to 
“Hre” a metal to the point where it 
gives way under repeated strains or 
shocks the Engineering Foundation, in 
collaboration with the National Re¬ 
search Council, the Copper and Brass 
Research Association, the University of 
Illinois, the General Electric Co., West¬ 
ern Electric Co. and other corporations 
has undertaken' a comprehensive pro¬ 
gram of research to establish the en¬ 
durance limits or so-called “fatigue" of 
copper, brass, bronze and other metals. 
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Facts and Figures 
That Influence Trade 
in Chemical Products 


Market Conditions 


Current Prices 
Imparts and Exports 
The Trend of Business 


Speculative Trading in Chemicals No 
Longer A Market Factor 

Consumini? Buying Moderate Owing to Heavy Contract Holdings— 
Tartaric Acid Advances in Price—Fluoride of Soda 
Strong—Metal Salts Unchanged But Easy in 
Tone—Less Interest in Arsenic 


C ENSUS reports, just issued, cover¬ 
ing production of chemicals for 
1U21, in general reveal a healthy growth 
as compared with 1914. However, ma¬ 
terial increases over the 1921 figurc.s 
may be expected in the current year if 
present rate of output is maintained or 
even approximated for the balance of 
the year. 

With different consuming trades cov¬ 
ered by contracts, new business placed 
in the past week was not heavy. As 
prices for the speculative commodities 
are high enough to be considered dan¬ 
gerous, there i.s a decided falling off in 
activity on the paid of speculators, and 
this gives the market a quieter appear¬ 
ance than actually is the case when 
measured by normal standards, as dif¬ 
ferent sellers report a fair average 
volume of business. Prices for the most 
part are fluctuating within narrow lim¬ 
its. Seasonable demand and limited 
.stocks have a strengthening effect on 
some chemicals and the position of for¬ 
eign markets also has an influence on 
many commodities. The easy tone to 
basic metals has caused buyers of metal 
salts to regard present prices as safe 
from advances and they arc buying in 
a hand to mouth way with the hope 
that values will work more in their 
favor. Permanganate of potash is hold¬ 
ing attention, but prices are irregular 
and demand is in evidence only on dips 
in the market. There arc well defined 
rumors of short interests in arsenic, but 
if correct, attempts to cover are well 
concealed; however, spasmodic buying 
on weak spots is regarded as significant. 
Copper sulphate, which was selling 
freely for export a year ago, is now 
depressed by the weight of foreign offer¬ 
ings in our markets, and prices went 
to still lower levels during the week as 
the result of selling pressure. Demand 
for fertiliser chemicals is not expected 
to show any immediate improvement, 
and interest is mainly confined to prices 
for deferred shipments. Sulphuric acid 
is in a very strong position, with pro¬ 
ducers sold ahead, and it is difficult 
to negotiate business for prompt deliv¬ 
eries. Tartaric acid moved into higher 
prices during the wfek and with Ger¬ 
man grades out of the question, the 
prospect for low priced imported mate¬ 
rial is not bright. 


Acetic Acid—Demand has not picked 
up enough to bring about any material 
change and raw materialH likewise offer 
nothing new, so the price schedule of 
makers is on an unchanged basis. Busi- 
ne.ss during the week wa.s described as 
routine. Asking prices are $3,174 for 
28 per cent and for ,fiG per cent, 

with glacial at $12.0.')(S)$12.85. 

Citric Acid—Firmness is the keynote 
in this market. Domestic offerings con¬ 
tinue to be quoted at 49c. per lb., but 
the bulk of home production is sold 
ahead and this places considerable de¬ 
pendence on imp<irted. Foreign markets 
are strong and .'i2c. jier lb. is asked for 
shipments. Some spot offerings are 
held here which were imported at more 
favorable prices and holder.s are not 
eager to sell below replacement costs, 
.so the latter also is quoted at 520. per lb. 

Formic Acid—Prices have not been 
disturbed by trading, in fact the call 
for fresh supplies is described as very 
moderate. For domestic acid the ask¬ 
ing price is maintained at 16c. to ]7e. 
per lb. for 85 per cent Imported acid 
was not pressing for sale but was easy 
in tone ^cause of the lack of buying 
interest. Prices for the latter were 
144@143r. per lb. Shipments were 
practically on the same level as spot. 

Hydrofluoric Acid — Consumers arc 
not active at present and seasonable 
dullness is found in moat quarters. Con¬ 
siderable interest in future prices, how¬ 
ever, has arisen because of reports that 
raw materials, especially fluorspar, are 
becoming scarcer and this is taken as an 
indication that values later in the year 
will be higher. Acid grades of fluor¬ 
spar, 984 per cent or better, crushed, 
are offered at $27.60 per ton delivered. 
No change in acid prices has taken 
place, and for the time slow consuming 
demand is the governing factor. Quota¬ 
tions are 7@7Jc. for the 30 per cent 
and ll@114c. for 48 per cent. 

Oxalic Acid—There has been less dis¬ 
position on the part of sellers to shade 
prices and difficulties surrounding ship¬ 
ments have given a firmer feeling to 
prices, which is reflected in the market 
for domestic offerings as well as im¬ 
ported. Prices for domestic are reported 
as strong at 12l@13c. per lb., f.o.b. 


“Chem. & Met.” Weighted 
Index of Chemical Prices 

n.i.so -- toil for 1913-14 

This week.17S.81 

Licsl week. 1S1.48 

April, 1918 (liiKli).286.00 

April, 1919 .281.00 

April. 1920 .261.00 

April, 1921 (low).140.00 

April, 1922 .. ... .158,00 

Another isllf?ht rucuHNion in Index 
number occurred la«t week. The 
decline wuft brought oboul by the 
ic. reduction in crude cottonseed oil 
and the ('tisler position of formalde* 
hydo 


works. Imported is held at 184@14c. 
per lb., according to quantity and seller. 

Tartaric Arid—Predictions of higher 
prices have been verified, as early last 
week there was a general rise of one 
cent per lb. for both domestic, and 
imiiorted. Demand is holding up well 
and recent advances have failed to check 
the Imying movement. Current prices 
are 3Ge. per lb. for domestic and 364c. 
per lb. for imported. Reports from the 
Italian market indicate firm conditions 
there. 


Potashes 

Bichromate of Potash—An easy tone 
continued throughout the week and 
while 103c. per lb. is given as the open 
quotation for round lots at the works, 
this price is.not firm and 104c. per lb. 
is .said to be possible on firm bids. 
Despite the apparent easy tone to 
prices it i.s believed that there are no 
heavy stocks to work off and increased 
buying would be immediately felt. 

Caustic Potash — Sales of two cars 
afloat were put through at 8c. per lb. 
Spot goods sold at 8ic. per lb. and 
despite reports of limited stocks the 
undercurrent seemeJ less strong than 
a week ago. Many consumers are in¬ 
terested only at price concessions and 
lack of actual buying interest prevents 
any real strength to prices. 

Chlorate of Potash—This chemical 
has been marked by the steady position 
of values. Imported offerings are held 
at an inside figure of 74c. per Ih. and 
shipments also are .steady at that figure. 
Domestic is moving normally at un¬ 
changed price levels of 84c. per lb. and 
upwards, according to quantity. These 
prices being f.o.b. works. Large con¬ 
sumers are covered by contracts. 

Permanganate of Potash — Develop¬ 
ments in permanganate are being fol¬ 
lowed more closely than most of the 
other items in the chemical list. De¬ 
mand is fair, but buyers have thdr 
own views about values and place 
orders only when they think prices are 
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right. The general asking price on spot 
la 24e. per lb., but this has not been 
entirely adhered to and sales were re¬ 
ported fractionally under that level. 
Goods afloat were available at Zlc. 
per lb. On shlpinentB 22ic. per 11^ wif. 
asked for April and 21ic. per lb. for 
May. 

Potash First Sorts —Leading sellers 
have turned down business under their 
asking levels and a very firm market 
continues. Buyers are not active, but 
this is ofl’set by reduced production and 
limited stocks in sellers’ hands. Prices 
are on a basis of 9c. per lb. for moderate 
sized lots. 

Sodas 

Acetate of Soda —If is a buyers’ mar¬ 
ket and values are easy under selling 
pressure. As low as 6Jc. per Ib. was 
heard during the week and even, at the 
reduced prices, buying has not been 
stimulated to any extent. 

Bichromate of Soda—Raw materials 
used in the manufacture of bichromate' 
are holding a steady position and this 
is reflected in the market for the 
finished product. Producers are main¬ 
taining prices at 7Jc. per lb., works, for 
round lots. Most of the present move 
ment from the plants is against old 
orders with new business quiet. In the 
spot market 75@8c. per lb. is tbe ruling 
quotation. 

Caustic Soda—Independent interests 
which a short time ago were reported 
to be finding difficulty in placing goods 
for export are now said to be getting 
a good share of that business. The 
so-called outside brands have sold at 
3.35c. per lb., f.a.s., while standard 
brand.s are held at .3.4Bc. per lb., al¬ 
though the latter do not seem to be as 
strong as previously. Domestic buyers 
were not much in evidence last week 
and small lot business predominated. 

The contract price is held at 24c. per 
lb., works, basis (10 per cent. Spot 
material is olfered at .S5c. per lb. for 
less carlots, 70 per cent solid. 

Chlorate of Soda—Off-grade mate¬ 
rial of foreign make is still on the 
market with holders willing to do busi¬ 
ness on private terms. On prime goods 
the price is well'maintained at fi4c. per 
lb. No change has taken place in 
domestic makes and sellers hold out 
for an inside price of C4c. per lb., works. 

Cyanide of Soda— Reports are now 
current that two new producing com¬ 
panies are preparing to enter the field 
in the West. Of course it will be some 
time before they will be able to in¬ 
fluence values. Imported cyanide is 
offered rather freely in the local market 
but is not meeting with a ready sale 
and prices are easy at 20@21c. per lb. 
Domestic cyanide is steady at 224@23c. 
per lb. 

Fluoride of Soda — Producing costs 
are on the upward trend and indica¬ 
tions point to further price advances. 
During the week business at 9Jc. per 
lb. was said to have been turned down 
and 9|e. per lb. is held as the lowest 
figure at which sellers will accept 
orders. 


Nitrate of Soda-With the heavy buy- buyeW'are taking a^tage of the sit. 
.nc season over prices for nitrate are uation to depress values by making W 
i.rrakcr and selling pressure has bids. Sales were made at B|c, p.rt 

l,,,ome more of a factor. Importers Domestic ^ades we more steadily held 

US a rule are not disposed to shade ask- than imported but there are differonces 
irif: pricos of $2.05 per 100 Ih., but in accordm^- to brand and seller with Gjc. 
the open market it was possible to do to Sic. per lb, asked. 

Tin Oxide—In common with the other 
metals tin has worked into an easier 
position, but, while this was reflected 
in a slightly easier feeling for tin oxide, 


$2.60 per 100 Ib. and possibly a little 
lower. Considerable interest is taken 
future prices but offerings under 


$2.50 per 100 lb. have failed to bring 
buyers into the market. On the 
hand is the attempt in primary points 
to curtail production and stabilize prices 
and on the other the uncertainty about 
the extent to which European markets 
may be expected to buy. If the latter 
purchase sparingly it is held that prices 
will be made attractive to stimulate 
American buying. 

I’russiate of Soda—Competing mate¬ 
rials have been offered at more attrac¬ 
tive relative prices and this has had the 
effect of cutting down the demand for 
prussiatf. This may be illustrated in the 
ease of dry colors where the chemical 
colors are not finding the outlet which 
i.s noted for the earth colors. Prices 


the leading factors maintained prices 
on the basis ‘of 52c. per Ib. Trading 
was slow, buyers holding off for further 
developments because of the unsettled 
.state of the metal. 

Formaldehyde—It was reported that 
the cheap lots have ail been cleaned up, 
some business passing early in the week 
as low as 1.3iic. per Ib. Most of the 
sales went through around 14c. At the 
close the situation firmed up somewhat 
and “outside” lots were held at 14|c. 
per lb. First hands maintained prices 
on the 16c. basis. The market was ir¬ 
regular all through the early part of 
the week. 


for yellow prussiate were decidedly 
easier last week. Offerings were avail¬ 
able at 173c. per lb. and even this price 
was said to be none too strong. 

Soda Ash—Scattered buying on new 
account is noted but contract with¬ 
drawals continue heavy and this is the 
feature of the market. Prices are 
steady, with hardly any chance for a 
lowering of values. In fact some well 
po.sted traders say indications favor 
rises in quotations. Production is still 
at close to capacity of plants but is 
equalled by consuming requirements. 
Quotations are holding at $1.75 in bags 
and $1.95 in barrels. 

Miacellaneous 


Sulphate of Ammonia—Local sellers 
report export inquiry of fair volume 
and sales are said to have been made 
to Japan in the past few days. The 
quotation, f.a.s. New York, is generally 
given at .3.90c. per lb., but with firm 
business in hand it is stated that 3.85c. 
can be done. 


Arsenic — In spite of reports that 
prominent interests arc said to need 
arsenic in order to take care of sales 
of calcium arsenate, the market last 
week showed a falling off in interest. 
Some sellers hold that buyers are hold¬ 
ing out in order to let values ease off 
through lack of support. The under¬ 
tone was a shade easier. Spot goods 
were quoted at lBJ@lB4c. per lb. Mexi¬ 
can arsenic for shipment was offered 
at 15c. per lb. and Japanese was re¬ 
ported to have sold at 144c. per lb. 
Cables to Washington state that Austra¬ 
lia has surplus stocks of arsenic which 
can compete in price in our markets. 

Calcium Arsenate—Fundamental con¬ 
ditions have undergone no change and 
as demand is expected to continue for 
three months and no way is in sight 
to make up the prospective shortage, 
the outlook can hardly be interpreted 
as favoring price declines. Sellers ap¬ 
pear to be willing to hold prices from 
advancing and during the week it was 
possible to do 17Jc. per lb. 

Copper Sulphate—Inquiry was more 
active and sales of round lots were 
reported in both imported and domestle 
grades. Yet many gellers say business 
is still below expectations. There is 
no definite quotation on imported and 


Alcohol Trade Slow 

Some traders reported fair business 
in alcohol, but in the majority of in¬ 
stances business was described as quiet. 
Prices did not change, but the under¬ 
tone was barely steady, especially on 
denatured spirite. The No. 1 denatured 
was offered freely at 39c. per gal., 188 
proof. Ethyl spirits, 190 proof, was un¬ 
changed at $4.75@$4.85 per gal. 
Methanol, 95 per cent, was available 
at $1.19@$1.21 per gal. 



Export duty on copra from Fiji has 
been fixed at 10 shillings per ton, 
which is a reduction of 6 shillings per 
ton from the rate effective last year. 

The Tannin Corporation will move 
on May 1 from 80 Maiden Lane to 
larger quarters in the new building at 
11 Pershing Square. 

J. M. Lowe, manager and chief chem¬ 
ist of the Edgewater, N. J., plant of 
the Midland Linseed Products Co., re¬ 
turned last week from Toledo. 

Herbert J. Cantrell, identified with 
the cottonseed oil business since 1907 
and a member of tbe New York Prod¬ 
uce Exchange, has retired from busi¬ 
ness. 

H. D. Ruhm di 136 Uberty St., New 
York, is now in the South in connection 
with his interests in phosphate rock 
and calcium arsenate intere^. 
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Coal-Tar Products 

Active Trading in Salicylic Acid—Phenol Higher in Second Hands— 
Steady Call for Naphthalene—Benzene Quiet 


A n active demand for salicylic acid 
set in toward the close and the 
market strengthened in all directions. 
While no actual advance in prices was 
announced by ieading producers, the 
continued buying made operators more 
cautious and offerings late in the week 
were very much smalier. The buying 
came from a good source and it looked 
as if an upward movement in prices for 
the salicylates was in order. The 
phenol situation did not change for the 
b'tter. The offerings were scanty and 
it was doubtful whether resale parcels 
could have been picked up for less than 
66c. per lb., immediate delivery. Pro¬ 
ducers have not changed their views, 
being well sold up on nearby material. 
In naphthalene the demand continues 
active, with distributors anxious for 
goods purchased some time ago. It is 
reported that several domestic, pro¬ 
ducers have not yet delivered March 
commitments. There was no buying 
interest in forward material; traders 
see no reason for a material reduction 
in prices, pointing to the strong market 
for crude. 

The tariff situation in connection with 
cresol attracted attention. The Treas¬ 
ury Department, in a ruling handed 
down recently, held that the duty of 7c. 
per lb. and 66 per cent was the proper 
rate on cresol containing less than 5 
per cent of tar acid distilling below 
190 deg. C. Importers had little faith 
in the claim for free entry under para¬ 
graph 1549. However, it is felt that 
the application for a 50 per cent reduc¬ 
tion in the rate of duty will be more 
successful, as domestic producers ap¬ 
pear satisfied that the existing rate is 
too high. The market for cresylic acid 
at the close was firm. Benzene demand 
continues quiet, but prices were nom¬ 
inally unchanged. Solvent naphtha was 
in scanty supply and firm. Pure xylene 
was strong on spot around the 75c. 
basis. Second hands were asking around 
$1 per lb. 

Coal-Tar Crudes, Etc. 

Benzene—Offerings were plentiful, 
but prices underwent no change, as 
traders take the stand that new busi¬ 
ness will soon come forward in volume 
and surplus stocks are really not 
burdensome. Benzene, 90 per cent, in 
tanks, held at 27c. per gal., contract 
basis, the customary premium obtaining 
on small quantities. On the pure, water- 
white, the market held at 30@32c. per 
gal., immediate delivery. 

Cresylic Add—With no prospects for 
a change in the interpretation of the 
tariff law, traders have abandoned all 
hope for free entry of the lower grades 
of this acid. Attention will now be 
directed to the appliwtion for a 50 per 
cent reduction in the rate of duty on 
cresylic acid, which has been agreed 
upon by both importers and domestic 
producers, the prevailing rate being 


prohibitive and working many hard¬ 
ships on the consuming industry. The 
foreign markets were firm, holding on 
the basis of 85c. per gal., in bond, 
prompt shipment from the other side. 
New York, for the 97 per cent mate¬ 
rial. Spot 97 per cent acid closed nom¬ 
inally at $1.40 per gal., with the lower 
grades at $1.30. 

Naphthalene—Demand for naphtha¬ 
lene was active and with producers 
behind in making deliveries, the market 
for spbt goods presented a firm appear¬ 
ance. With the weather unseasonable, 
actual consuming demand fur ball 
naphthalene has not been so urgent, but 
distributors, nevertheless, are anxious 
about their supplies. The market 
settled at 9i@9]c. per lb., carlot basis. 
Traders held out little hope for a mate¬ 
rial reduction in new contract prices, 
owing to the strong position of crude. 
Crude naphthalene of good color for 
shipment from abroad settled around 
3c. per lb. 

Phenol—The offerings of resale mate¬ 
rial were scanty and prices at the close 
were strong and more or less nominal. 
Early in the week several parcels 
brought 55c. per lb., but later it was 
said that nothing could have been picked 
up in outside channels at leiis than 66c. 
per lb., immediate delivery. Leading 
domestic producers have not changed 
their selling views, delivering all they 
can make on the old basis of 26c. per 
lb. New production can hardly come 
on the market for some time to come, 
with the result that the market pros¬ 
pects covering nearby material are in 
an exceedingly strong position. The 
extraordinary demand for phenol is at¬ 
tributed to the absorbtion of this mate¬ 
ria] by manufacturers of phenol resins. 

Aniline Oil—Producers report a mod¬ 
erate amount of business, but with 
stocks not pressing on the market, 
quotations were maintained on the basis 
of 16c. per lb., round lots. Scattered 
business was put through at this figure. 

Beta-Naphthol—No further changes 
were reported in the market for beta- 
naphthol, leading handlers asking 23ic. 
per lb., while in outside quarters there 
were offerings at 23c. per lb. 

Dimethylaniline—The demand for 
dimcthylaniline was fair and producers 
reported a steady market, maintaining 
prices on the former basis of 42c. per 
lb., in drums, immediate delivery. 

Paranitraniline—There was more 
buying interest and prices steadied in 
some directions. Quotations varied, de¬ 
pending upon the make, etc. Most 
traders were asking around 75c. per lb. 

Toluene—The market was a feature¬ 
less affair, production being restricted 
because of the limited outlet for this 
material. Nominal quotations were re¬ 
peated at S0@>82c. per gat. 


XylfB»—Because of higher manufac¬ 
turing costs leading interests have 
raised their views on the pure to 76e. 
per gal., carlot basis, forward delivery) 
to consumers only. 

« • 

Cottonseed Oil Visible Down 
to 846,000 Barrels 

The Bureau of Census report on 
cottonseed products, issued on Ihesday, 
April 17, indicated that 167,000 barrels 
of cottonseed oil was consumed during 
the month of March. This compares 
with 194,000 barrels in February and 
204,000 barrels in March a year ago. 
The showing was not so good as trade 
leaders expected, but, considering the 
small visible supply, the situation is 
regarded as firm and no real downward 
movement in prices of old crop oil is 
looked for at just this time. The vis¬ 
ible supply of oil on March 81 is 
estimated at 846,000 barrels, which 
compares with 908,000 barrels on the 
corresponding date a year ago. 

Receipts of cottonseed at the mills 
from Aug. 1 to March 31 amounted to 
3,167,750 tons, against 2,857,824 tons 
for the corresponding period a year 
ago. The amount of seed actually 
crushed for the eight months ending 
with March 31 amounted to 3,016,866 
tons, again.st 2,853,762 tons for the 
same time a year ago. Production 
of crude oil tor the eight months 
ending with the last day in March 
amounted to 922,224,522 pounds, con¬ 
trasted with 878,821,894 pounds for the 
corresponding period a year ago. The 
production of refined oil for the eight 
months covered by the report reached 
the total of 779,015,120 pounds, which 
compares with 744,804,378 pounds for 
the same period last year. 

Stocks of .cottonseed on March 81 
were placed at 159,922 tons, against 
101,193 tons on the same day a year 
ago. The stocks of crude oil on hand 
March 31 amounted to 60,137,116 
pounds, which compares with 64,907,166 
pounds a year ago. The stocks of re¬ 
fined cottonseed oil on the last day of 
March amounted to 239,025,412 pounds, 
contrasted with 299,860,679 pounds on 
the corresponding dake a year ago. 


Treasury Decision Upholds 
Duty on Cresol 

The Collector of Customs at New 
York last week received a decision from 
the Treasury Department at Washing¬ 
ton, upholding an appraiser’s report 
on an importation of cresol, where the 
entry was classified as dutiable under 
paragraph 27 of the tariff act at the 
rate of 7c. per pound and 56 per cent 
ad valorem. Attorneys for the im¬ 
porters had contended that free entry 
should be given under paragraph 1649 
of the tariff act, which provides for 
free entry of all distillates of any of 
the tars mentioned in the paragraph 
which, on being subject to distillation, 
yield in the portion distilling below 
190 deg. C. a quantity of tar acids less 
than 6 per cent of the original distil¬ 
late. 
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Vegetable Oils and Fats 

Crude Cottonseed Lower—Coconut Sales at 9*4c. New York— 
Linseed Holdf Firm—Tallow Steady 


T he cottonseed oil market devclofM'd 
weakness on the showing made in 
March, which took the trade by sur 
prise. The Bureau of Census report in¬ 
dicated consumption of 107,000 barrel'--, 
a good volume, but not quite up to ex¬ 
pectations. Another feature wa.s thi* 
activity in coconut oil. The New York 
market was unsettled early in the week 
but steadied later on buying for expoit, 
evidently to satisfy a short account m 
London. Linseed was nominally un¬ 
changed, with sentiment on futures 
somewhat easier because of the ^reer 
movement of Indian seed and the 
tendency to increase the Argentinr 
estimates on the exportable surplus. 
Soya wa.s higher in the forward posi¬ 
tions. Trading, taken as a whole, 
good on nearby material, but inactive 
on futures. 

Linseed Oil—At the close cni.shers 
offenMl April-May oil at $1.17 per gal 
Ion, carload lots, cooperage included 
Several operators also named this n<'-' 
ure. on .Tunc business, but appeansl will 
ing to do $1.14 on July and $1.!0 on 
August forward. New business was 
inactive and large consumers showed no 
anxiety for summer oil, many of *heni 
entertaining bearish views because of 
the more favorable seed situation. The 
Argentine Ministry of Agriculture re¬ 
vised the linal estimaU' on the croji, 
bringing the figures up to .')2.0f!0,0()0 
bushels. The prt'vious “finaT’ estimate 
put the crop at 47,02;i,000 bushels, 
while early in the season a productioTi 
of 61,240,000 bushels was the forecast 
India shipped 528,000 bushels of new 
crop seed last week, indicating that the 
movement was on, An exportable sur¬ 
plus of 12,000,000 bushels may he '‘X- 
peeted from India. A full cargo of 
Argentine seed now afloat sold late in 
the week at $2.n9J per bushel, c.i.f. New' 
York. Lin.seed cake was steady at $116 
per ton, f.a.s. N^w York. 

Cottonseed Oil—Prices (‘ased off in 
all directions on the drop in lard and 
the less favorable showing on March 
consumption as revealed in the Census 
figures. The visible supply of oil on 
the last day of March was placed at 
846,000 barrels, which compares with 
963,000 barrels on the corresponding 
date a year ago, a bullish statistical 
situation according to trade authorities. 
At the close it was fell that prices will 
advance on the first show'ing of strength 
in lartl. Lnrd stocks in Chicago on 
April If) amounted to 29,327,935 pounds, 
against 13,495.496 pounds on April 1. 
Hogs were easy all week on heavy re¬ 
ceipts. Exports of cottonseed oil for 
the eight months ending with March 
81 amounted to 48,984,982 pounds, 
against 75,195,473 pounds for the cor¬ 
responding period a year ago. Crude 
oil sold in the Southea.st at 10c., f.o.b. 


milks, Bleachable oil sold at IHc. per 
II)., buyers' tanks, f.o.b. New York. 
There were rumor.s of new crop (Oct.- 
Nov. Dec.) crude selling at 7Jc., f.o.b. 
3'exas mills. 

Coconut Oil—The sale of 35 tank 
car.s of Ceylon type oil was reported at 
9',c. per ]h., f.o.b. New York. One lot 
sold down to Oic. during the past week. 
This naturally steadied prices a little 
and at the close 9iic. was the market. 
Europe bought here and, according to 
traders, this represented covering by 
shorts. The sale of 10(1 Ions of Cen¬ 
tral American copra was rejmrted at 
5ic.,' c.i.f. New York. On Manila sun- 
drie<l, there were offerings at 5.75c., 
c.i.f. New York. Coconut cake was dull 
and the ))rice was lowered to $33 per 
ton. 

Corn Oil—Crude closed at lOKdUOSc. 
])er lb sellers’ tanks, Middle Western 
points. Refined in barrels, New York, 
held at 13i(^133c. per lb. 

China Wood—A small lot brought 
.37c. per lb. on spot. May arrival was 
available at 30c. with June-July ship¬ 
ment at 25i@26c. per lb. On the 
Pacific coa.st 2r)c. was asketl on May- 
June sellers’ tanks. 

Palm Oil—Trading was slow and 
prices on futures irregular. Niger oil 
for shipment closed at Hie. asked. 
Lago.y held at 8ic. With the movement 
of oil in Africa about to set in oper¬ 
ators were disposed to hold off. 

Soya Bean Oil — April shipments 
from the coast held steady at lOic., 
sellers' tanks, duty paid. On futures 
the asking price was raised to 103c., 
coast basis. In New York City one 
car of prompt oil was held at lOic., 
duly paid. 

Fish Oils—The sale of several tank 
cars of crude menhaden oil was re¬ 
ported at bOc. per gal., which compares 
with 55c., the ruling price a week ago. 
The transactions, of course, cover 
futures “if made” as the season is 
fully two months away. Newfoundland 
cod oil was offered at 6Rc. per gal. A 
.shipment of sardine oil arrived here 
from the Orient. There were no 
changes in the crude whale oil situation. 

Tallow and Grease^i—The sale of 10 
cars of extra special tallow was re¬ 
ported at 9c. per lb., f.o.b. plant, the 
prices showing no change for the entire 
week. Several shipments of South 
American tallow arrived here last week. 
At the weekly London auction, held on 
April 17, 1,442 csk. of tallow were 
offered and 720 csk. were disposed of. 
IVices were unchanged to 6d. higher. 
Olco stearinc sold at lOSc. and later at 
lOiic., f-o.b. New York. Choice yellow 
grease was scarce at 81c. New York. 


Miscellaneaus Materials 

Glycerine—The market was a dull 
affair, but prices did not ease off. Re¬ 
finers take the stand that contract busi¬ 
ness will come along in volume in a 
short time and, with a firm situation 
in crude, they refuse to force the 
market. C. P. held at 18c. per lb., in 
drums, carload lots, and 20c. in tins. 
Dynamite sold at Ifijc. in this territory. 
The leading “buyers” have been resell¬ 
ing scattered , lots without depressing 
the views of actual holders in produc¬ 
ing circles. Crude soap lye, basis 80 
per cent, held at lOie. loose in the West, 
and lOilSilOfc. in the East. Saponifica¬ 
tion was wholly nominal at 12i@123c. 
per lb. loose, carload lots. 

Casein—The past week witnessed the 
arrival of 7,450 pkg. of casein from 
various foreign sources of .supply, but 
principally New Zealand and the Argen¬ 
tine. The market was unsettled on 
“nearby” material. On spot most 
traders held out for 25c. on the tech¬ 
nical grade. 

Naval Stores—The market was easy 
early in the week, the price for tur¬ 
pentine declining steadily until it 
reached $1.48 per gal. in New York 
and $1.40 per gal. in Savannah. Late 
in the week hu.sine.ss showed moderate 
improvement. The arrival of new sea¬ 
son’s production i.s increasing and stocks 
are gradually accumulating. Export 
business wa.s inactive. Steam distilled 
turpentine settled at $1.48 per gal. 
Rosins went off Oc. per barrel, the “B” 
grade settling at $6.15. Trading was 
alow, even after the deeline. The 
market for tar and rosin oils was quoL- 
ably unchanged. 

Shellac—Lower cables from Calcutta 
and London unsettled the market and 
prices at the close were weak. T. N. 
was offered down to 71c. per lb., spot 
New York, round-lot basis. Superfine 
orange closed nominally at 76c., with 
the ordinary at 74c. per !b. Bleached, 
bonedry, closed at 84@86c. per lb., im¬ 
mediate and nearby delivery. Demand 
was moderate, the decline naturally 
frightening prospective buyers. 

White Lead—The easier market for 
the metal failed to change the attitude 
of producers of lead pigments. Trading 
in the pigments since the first of the 
year has been active, notwithstanding 
the numerous upward revisions in 
prices. Standard dry white lead (basic 
carbonate) held at 95c. per lb. in casks, 
carload lots. The sulphate was un¬ 
changed at 9ic. 

Zinc Oxide — There wa.s an easier 
market for spelter as wel’ as ore, yet 
this failed to weaken the ideas of pro¬ 
ducers of zinc oxide. First-hands re¬ 
ported a good volume of orders on their 
hooks and production appears to be sold 
up over the next two months in more 
than one direction. American process 
lead free was Available at 8c. per lb., 
carload lots. French process, r^ seal, 
was offered at 9Sc., carload lots. 
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Imports at the Port of New York 

April 13 to April 19 


—2 bbl. coal tar, Hull, Mttck & 
('o.; 10 cak. creayllc, Ivondon, T. tJ Cuoper; 
76 dr. crcsyhe. ijivurpool, W. K .lurchui , 
135 dr. cro«ylic, lAvorpool, Order; lOu cak. 
Citric. I’alcrmo, U. F. Downing &. Co ; 15(1 
cBk. citric, Palenno, Order; 6 dr. crcsyllc, 
Liverpool, Mon«anto Ohem Wka,; Itiu dr. 
creBylic, Liverpool, Order; 23 dr. creeylic. 
Hull Order; 50 dr. creaylic, Olasgow, 
Irving Hank-i'ol. TrUBt l’o»; 24 dr croHylic, 
Kotterdarn, Hregent (X>rp of America 

ALTM—29 ciak., Rotterdam. A. KIlpHlcin 
& Co. , 154 CRk. sulphate, Itotterdoni, Meteor 
1 ‘rodiic.tH Co.: 66 CBk dr., 500 bg. hydrate, 
Uotlcrdani. GreefT & Co. 

AMMONIIIM--60 cs. chloride, Liverpool, 
AVitig & Kvana; 10 cak. carbonate, Liver- 
IM.ol, itr<»wn Bros & Co.; 10 csk. carbonate, 
lyivcr))o<*l, Order. 

ANTIMONY 8AI,T—10 bbl, liainburg, 
Am. Lxchangt? Nat’]. Hunk. 

AKHKNIC—117 csk., Antwerp, Order. » 
r.t* . lAvcrpool. F B. Vandegrlft & Co.. 240 
cs. Kobe. Mitsui & Co., 104 cs. Kobe, .1. 
]). Lewis, 348 ca , Kobe. G. F. Taylor, 220 
cs . Kobe, Takuta Ac Co; 100 ca.. Kobe, 

S L. J»)hii & Co. : 120 CS., Kobe, Order 

AKGOLH- 140 hg., Lisbon, Royal Baking 
1‘owiler Co. 

U.AKIUM —15 csk hydrate, Hamburg, 
(ini.-r; 62 csk. chloride, Antwerp, Order, 
.'.4 c.sk. chloride, Hamburg. United Hani- 
ware Mfg^ Co of Am. 

RAHYTKK—134 bg., Brermn, Gault able 
Truat Co.; loO cak. Breiiieu, Order. 

IIOKATK LIME 6.467 bg., McJilloucH, 
I'acltlc (.’oast Borax Co 

CA8E1N—105 bg , Hamburg, Manhatlaii 
Co ; 120 bg., Melbourne, Order; 80 sk , 

London, (jrder, 1,502 bg., Buenos Aires, 
hrow'u Bro.s A Co.; 1.667 bg.. Buenos A ire.s, 
Kalldleiscli Coip. 2,523 ak., Auckland, 
•\si.L Banking (kirp.; 232 sk., Auckland, 
Bank of America; 383 ak, Auckland, Order. 
I'T!) l)g. Bomliay. Ord<*r. 

CHALK - - 1,100 bg., Antwerp. Irving 
Bank; 500 tons, London. Baring Bros & 
('()., 400 bg.. London, VV K Millet (.'o. , 
!,397,000 kilos in bulk, Dunkirk. Taintor 
’I'lMding ('o.. 600,000 kllos in hulk, Dun- 
Itirk. .i. Higman Co.; 1,000 bg., Antwerp, 
Bankers Trust Co ; 200 bg powdered. Ant- 
wer|). Cooper & Cooiier ; 500 tons, London, 
1'aintor ’I’rading Co., 650 t»kg. precl|dtat('d, 
Bristol, II. J. Baker & Bros 

CI1KMICAL8—68 pg., Hamburg, Drder; 

3 cH Hamburg, Merck & Co.; 40 csk.. 
Bremen, lioesslor & llnaslachcr (’hem. C’o., 
117 pkg , Bremen. Pfaltz & Bauer, 26 pkg., 
Bremen, Ord<5r; 1,000 bg., Antweri), Drdcr; 

4 30 bg,, Hamburg, J. Munroe Co.; 573 bbl., 
Hamburg, Rooster & Hasslacher CJhem. 
Co : 298 pkg., Hamburg, Jungnmnn & Co., 
20 bbl., Ilamhurg, I'faltz & Bauer , 2(1 bbl., 
Hamburg, Ilummol & Robinson; 10 cs., 
Hamburg II. Lleber & Co, ; 64 csk., Ham¬ 
burg, Oraer; 112 pkg, Rotterdam, Onier. 

COPPER HITLPHATK—BUO bg., Antwerp, 
Ordtu*; 830 esk., Antwerp, Am. Plxehange 
.Val’l Bank. 

('OAL-TAR DISTILLATE—16 dr.. Glas¬ 
gow, Guaninty Trust Co. 

rOLORH—3.3 csk, earth, Bremen, L. H. 
Butcher & ('o.; 27 pkg., Havre, Irving 
Hank-Col. Trust Co.; 18 csk. umber, Hull, 
L. 11 Butcher Co.; 20 csk umber, Hull, 
Tidewater Chemical Co ; 5 pkg. aniline. 
Llverjiool. Order; 17 pkg unillno, Genoa, 
Am, Hx. NhI'I Bank: 27 pkg., Genoa, Nat’l. 
\niline & (’hem. Co ; 22 i)Kg., Genoa, Or- 
iler, 18 bbl. ultramarine blue, Antwerp, 

(tnler: 37 csk. earth, Hamburg, Reichard, 
C(»ulBlon. Inc.; 10 csk., Hamburg, J. M 
Htiber; 3r)9 pkg. red earth, Bristol, Or¬ 
der; 10 csk anlliMi', l^tterdam. Kutlroff, 
i’iekardt & Co. 

rOPKA—51 bg. Montego Bay. Franklin 
Baker Co., 

CHINA CLAY—200 bg.. Bristol, Order; 
103 csk., Bristol, C. F. Wilson Co. 

CREOSOTE — 6 bbl. distillate, Hull, 
Merck & Co. 

CiTTCH—3.500 bg., Singapore. Order. 

Divf-DIVI.—600 bgj) Pampatar, Gold- 
«:mlth & Co.; 40 bff, Curacao, R. Desver- 
nine. 

.FITLLBBH EABTH—1,700 bg., Bristol, 
h. A. Salomon k Bro. 


EERT1L1ZKR~4.000 bg.. Hull, Order. 

UllMH—2.422 bg. copal, Antwerp, Order; 
950 bsk. copal, Antwerp, Order: 60 pkg. 
copal, London, ('hemlcal Nat’l Bank; 50 
pkg. arable, Hamburg. Order, 98 pg. kauri, 
Auckland, Brown Bros. & Co ; 108 cs 
kauri. Auckland. Guaranty Trust Co.; 100 
c3 kauri, Auckland Coal & Iron Nat’l 
Bank; 706 sU kauri, Auckland, Nairn Lin¬ 
oleum Co.; 204 cs. kauri, Auckland, Order; 
972 bg copal, Antwerp, W. Schall & Co. : 
2,356 pkg. copal, Antwerp, Order; 256 bg. 
eopal, Singapore, Guaranty Trust Co.; 280 
bg. copal, Singapor*', Order ; 100 cs. dtimar, 
Batavia, Balfour. Williamson & Co ; 700 
c.s. damar, Padang, Order' 886 bg. damar, 
140 bg copal, Singapore, Kidder, Peabody 
& ('o.. 740 pkg. damar, 70 bg. copal, Sliiga- 
IKjre. Baring Hros & Co.; 489 pkg. copal. 
SlngHiwre, Irving Bank; 120 pkg. copal, 
SitiKaiH)re, Order: 100 cs. dumar, Batavia, 

L. C GilloHpic & Son ; 400 oa. do., Hatnvlii, 
Kidder, Peabody & Co.; 200 ca. do.. 
Batavia, Bank of Manhattan Co.; 300 ca. 
do., Batavia, Order, 4,974 pkg. kauri, 
Am’Ulimd. various, 575 pkg. karaya, Auck- 
binil. Order. 

(JAMIllEK — 261 os. Singapore, East 
.Asiatic Corp. : 635 pkg. Singapure, K. 

Bausfead & ('o. 

(iL.tl'BERK HALT—600 bg.. Hamburg, 

A .1. Mari'us; 281 esk., Hamburg, Gloiie 
Siiipping Co 

<iLV<’EKINE~ 40 dr.. AntWfO'p, N, V 
'Pi list Co.. Ill dr., Hull, Marx & Rawolle, 

llVDKDGEN-rEIlOXlDK —64 CS , Ant¬ 
werp. Order 

IKON DXIDE -22 csk., Liverpool, L. H. 
Buteher & Co. 

IRON HULI’llATE 92 csk., Antwerp, 

K M. Sergeant & Co. 

LITHOPONE—180 csk.. Bremen Pfaltz 
& Bauer; 1,000 csk., Antwerp, Benj. Moore 
Co ; 600 csk. Hotlerdain, Order 

LOOWDOl) EXTRACT— 220 bbl., Cape 
Hnitien, Logwood Mfg. Corp. 

MAGNEKIPM- 282 dr. chloride, Innis, 
Spelden & (’o.: 506 dr chloride, Hamburg, 
Brown Bros & Co.; 1,278 bg. carbonate, 
c.lasgow, Bankers Trust Co. 

MINERAL WHITE — 1,200 bg.. Hull, 
llammill & Gillespie; 300 bg., Hull, C. B. 
(’ryslal Co. 

MYKOHAI<ANH — 8,000 pkt., Calcutta, 
order; 16,687 pkt. Calcutta, Nat'l City 
Bank; 2,116 pkt, Calcutta, Standard Dank 
of South Africa; 7,000 pkt., Bombay, Order. 

NICKEL SULFIIATE — 26 csk.. Ham- 
liurg Blackbuni Trading Corp.; 277 cak.. 
Bristol, Perry, Ryer & Co.; 297 csk.. Swan- 
.sea. Order 

NAPHTHALENE—696 pkg., London, Or¬ 
der; 500 bg.. London. Irving Bank; 113 
bg, Bristol, Order. 

NEX VOMICA — 431 bg., Coronada. 
Order; 200 bg., Bombay. Order. 

OILH—CaMior, 56 hbl., Hull, Brown Bros. 
& Cc., 200 bbl.. Hull, order. Coil — 100 
bbl., Hull, Order; 305 cak., St. Johns, U. 
Bndoock & Co : 300 csk . St Johns. National 
Oil Products Co. Sarrttne— 2,000 cs.. Kobe. 
C A. Keddln; 1,700 <-h.. Kobe. Cook & 
Sw'iin Co.; 4.400 cs. Kobe, Balfour. WIl- 
llamaon & Co. Fu**el-—9 dr., Antwerp, 
(.luaranty Trust Co . 12 csk., lAinklrk, 

Guaranty Trust Co ; 3B dr.. Dunkirk, Or¬ 
der. Hoya Bean— -1.201 tons, Canton. Mlt- 
aublshl RlioJI Knlaha. Olive foots (sulphur 
□jl)— 220 bbl, 60 csk Leghorn. Am. Co. 
fur Int’l Commerce: 160 bbl., Leghorn. Or¬ 
der; 700 bbl.. Bari. Nat'l City Rank; 500 
bbl.. Bari, Leghorn Trading Co , 400 hbl.. 
Ba.rl. Irving Nat'l Bank; 800 bbl.. Bari, 
Fourth Street Nat’l Bank. Philadelphia; 
200 bbl., Bari. Banca Cornm. Ital.; 200 bbl.. 
lUiri, Bank of Manhattan Co.; KM) bbl., 
Mo-ssina, Ijeghorn Trading Co.; 100 hbl., 
Palermo, OMer. Peanut—240 cs., Hong¬ 
kong. Man Hhig; 500 bV>l. Bristol, Balfour, 
Wllllainson & Cn ; 160 bbl., Bombay. Or¬ 
der. Linseed— 478 bbl., Hull. 1. R Boody 
A Co.; 800 bbl., Hull, Balfour, Williamson 
& Cn. ; 760 tons (bulk). Hull, Midland Lin¬ 
seed Products Co.; 128 bbl., Bombay, Or¬ 
der. Perllla— 600 bbl., Cianton, Cook A 
Swan Co. ; 100 bbl., Kobe. Balfour, Wllltam- 
son A Co.; 2,000 cs., Kobe, Mitsui A Co.; 
1,280 bbl, Kobe. Cook A Swan Co. Palm 


—87 cak.. Liverpool. D. Bacon; 15 GSk., 
Liverpool, African & Eastern Trading Co.; 
156 cak., Liverpool, Ord(*r, 178 bbl., Bela- 
wan, Nat’l City Bank ; 85 cak., Liverpool, 

D. Bacon, 81 csk.. Liverpool, W. Leatnan ; 

29 CBk., Liverpool, Order; 634 csk., Rotter¬ 
dam, Order. H^M«ed—209 bbl., HXill, 
Hudson Oil Co.. 5U0 bbl, Hull Vacuum Oil 
Co.; 890 i.bl, Hull, NutM City Bank; 885 
bbl., Hull, Ord(?r, 164 bbl., Hull. Order 
Elkina Wood—luo esk . Shanghai, F. A. 
Cundlll & Co.; 292 csk., Hankow, L. C, 
Gillespie & Sons, 299 esk.. Hankow. Cook 
& Swan Co.; 237 csk.. Hankow, Nat'l CUy 
Bank, 5li dr. Hong Kong, Order. 

POTAHHU1M HALTS—4.090 bg, muriate, 
Br('tru>n, A. Vogel. 3.916 bg. and {quantity 
in bulk, Antweri). SocM?t6 Commerciale des 
Potasses d'Alsaoe; 1,99(1 bg. kulnlt, Altl- 
werp, S«jclAt(* ('ommercliilc des Potasses 
d’Alsace: IOC csk tierchlorate, Antwerp, 
Order, 3,000 bg. sulphutt', Bremerhaven, A. 
Vogof; 9 bbl. prussiate, Hamburg. Breeder- 
munn & Litzrodl; 166 dr. caustic, Hamburg, 
Innis, Stielden & (;o., 29 csk. i>erchIorate, 
Swansea. Order, (iS csk. alum, Rotterdam, 
Meteor I’roducts Co.; 126 bbl. chlorate, 
Marseilles, Nat’l City Bank. 

PITtll—259 hbl.. Hull. Order. 

UrEllUAEIIO—1.969 bg., DuenOB Aires, 
(Juaranly Trust Co ; 1,836 bg., Buonos 
Aires. Order, 19,70u l>g., Buenos Airca, Tan¬ 
nin Corp. 

HOAP HTOt'K - - 309 bbl., Liverpool, 
OrdcT. 

HODU'M HAJ.TS - • 18 csk. Idauluhlte, 
Hamburg, Order, 168 cs cyanide, Havre, 
Asia Banking Corp.; Ill cs. cyanide. 
Havre, 11 W. l’<al) 0 (ly & Co.; 184 dr. 
sails, Hamburg. C. S Grunt A Co. ; B,827 
bg. nltraie. Antofagasta WosBel, Duval A 
Co.: 5,512 bg. nitrate, Mejlllones, Anthony, 
Gibns A Co ; 5,572 bg. nltraUj, Itmique, 
Wessel, 1 nival A Co ; 96 i“h. chlorate, Genoa, 
A. R. Pickering & Co. ; 578 bbl. hyposul- 
phit(‘, Marseilles, J'l M. Hergoant A (Jo. 

SEEDS—Cantor 9.522 bg.. Coconada. 
Order; 12.646 bg, Bombay', Order. Un- 
Hoed—95,245 bg , Ihienos Aires, American 
Linseed O). : 8,887 lig, Buenos Alroa, Or¬ 
der; 8,820 bg., Buenos Aires, L Dreyfus & 
(jo 

SHEI.LAC —• 1(1 CS., Hflmburgr Irving 
Nat'l Bank ; 290 bg., Calcutta, I^ee, Hlgffin- 
son A (’o.; 100 bg, Calcutta, Iwal A Co. ; 
175 bg. (?alcufta. Cont. Comm. Nat’l Bank, 
600 bg., ('‘nlcutta, Chase Nat’l Bank: 10() 
bg., Calcutta, Bank of Br, West Airloa; 
100 bg., (kilcutta, J»ndon & Liverpool Bank 
of Cornm ; 481 bg., Calcutta, Anglo South 
Am. Bank; 1,841 pkg., Calcutta, Order; 
160 pkg. Ixmclon, Order; 38 bg., garnet, 
Kasebior-(’hatflold Shcllao Co. ; 200 bg., 
Calcutta. Am. Exchange Nat'l Bank: 100 
pkg.. ('alcuttn, London A Liver^ol Bank 
of Comm : 4 26 pkg., Calcutta, (Jrder; 814 
pl(g,. MursellloH. Order. 

HTAHClf—1,259 bg. potato, Rotterdam. 
Stein. Hall A Co ; 690 bg. do., Rotterdam, 
Spier, Simmons A Co, • 

SUMAC—59(1 bg., Palermo. Order; 700 
bg, I'nlernio, Kquitablo Trust (jo.; 1,400 
bg.. Palermo, Am. Express ()o.; 1,400 bg., 
Palermo, Bank of N. Y.; 660 pkg., Paler¬ 
mo, Order; 360 bg., Palermo, Order. 

TAIXOW—728 tc., Buenoe Aires, Bank 
of New York A Tnist Co.; 778 tc.. Buenos 
Alre.s, Swift A Co.; 678 tc., Buenos Aires, 
Order; 462 csk., Montevideo, Bank of New 
York A Trust c^o.: 78 cak., Buenos Aires, 
Swift A Co,: 279 csk.. Buenos Aires, Order; 
127 pipes, Melbourne. Nat’l City l^nk; 111 
pipes, Melbourne, Nat’l City Bank; 88 
pipes, Sydney, Order. 

TANNIN---24 cak.. Antwerp, Oelgy Co. 

TALC—1,809 bg. Genoa, Italian Discount 
& Trust (7o.: 909 bg., Genoa, Order. 

WAX--2,499 bg. paraffin, London, Order; 
72 i)g, bees, Ti(indon, Order; 26 bg. bees, 
Leghorn, Order; 5 bg. boos. Rio de Janeiro, 
I) Stcengnife; 76 bg bees, Rio da Janeiro, 
Ix^ridon A Braz. Bank ; 90 bg. carnauba, 
Perntimbuca, Irving NaPl Bank. 

WHITIKO—2.000 bg., Antwerp, Brook¬ 
lyn Trust Co. 

WOOL OREAHE — 60 bb]., Bremen. A. 
Kllpstoin A Co. 

ZINC OXIDE — 260 bbl., ManalUea, 
Nat’l City Bank. 
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Current Prices in the New York Market 


For Chemicals, Oils and Allied Products 


General Chemicals 

Aoetio anhydride. d>f;„drun)8 li>. 
Aoetone.drunm ][> 22 

Aoid .acetic, bbl .. lOOIb 1 I? 

Aoatic. 56t,.bbl .... 100 lb. b 33 
Glacial, 99J%. bbl. . |00)b. 12 05 

Boric, bl)l lb. . 1 ) 

Citric, kegs . lb .49 

Formic, 8y;, . jb. .|4 

Gallic, Icob _ lb. .45 

Hydrofluoric, 52";., carboyi Jb. .12 

Lnotic, tcrh., light, 

bbl.lb. .11; 

2?;;, ti-oh . light, hbl... lb ,05i 

Muriatic, 18° tnuks . .100 lb. .90 

Muriatic, 20°, tanka, lOOlb. 1.00 

Nitric, 36“, carboya. lb. .04' 

Nitric, 42", onrboya. lb. .06 

Olaum, 20"^. tanka .... ton 16.50 
Oiallo. oryntala, bbl. . . |b. .131 

Phoapimnc, 50'',’ carboya. lb. 0?] 

Pyrogallic, rMtjbliined. lb. I 50 

Sulrhiiric. 60°, tanka .. .. ton 9 00 

Pulphurin, 60°, dninia... ton 12 00 

Sulphuric. 66°,tanka,.. ton 15 00 

Sulphuric, 66°drumB.... ton 19 00 

Tannic. II S I*,bbl. ,,,, lb. 6 5 

Tannic, tech, bbl. . lb. .45 

Tartaric, Imp. orya., bbl.... lb. .35} 

Tartaric, imp I powd , bbl. lb. .35j 

Tartaric, domeatic, bbl. lb. . 36 

Tungatic, per lb .. lb. I JO 

Aloohol, butyl, druma, f.o b. 

works lb. ,27 

Ai 0 0 h 0 1 ethyl (Cologne 
•pirtO.bhl. gal. 4.7$ • 

Alcohol, niethvl (aee Methnnol) 

Aloohol, donaiurvd, 166 proof 

No. I. bbl gal. 39 ■ 

Alum, aminonuiJump, bf>l. . lb 031- 

Potoah, lump, bbl lb. .03- 

Chrome, lump, potash, bbl, lb . OSJ- 


6 33 - 

6 37' 

12 05 - 

i: 65 

.11 - 

IF 

.49 - 

50 ■ 

.141- 

17 

.45 - 

50 

.12 - 

123 

.111- 

12 

.05J- 

06 

.90 - 

1.00 

1.00 - 

1 10 

.041- 

.05 

.06 - 

06} 

18.50 - 

19 on 

.13p. 

.13) 

071- 

.081 

1 50 - 

1 61) 

9 00 - 

ID no 

12 00 - 

14 00 

15 00 

15 50 

19 00 - 

20 on 

65 - 

70 

.45 - 

50 

.35}- 

.351- 


.36 - 


1.10- 

i!2o 

.27 - 

.29 

4.75 - 

4.95 

39 - 

4(1 


bags 

inoih 

1,50 - 

1 65 

Iron free bags 

. lb 

021- 

02} 

Aqua ammonia. 26°. drums. 

. Ib 

.0(3}- 

o;} 

AmmooiR, Hnhvdrmis, cvl . 
ADimontum eiirbunate, powi 

l»). 

1 

.3(1 - 

11)1 

0 !isks, inumrted 

ii> 

09 j- 

ID 


Amm nium ritrhni 


domestic. ))l)l 

Ib 

.13 - 

14 

ADim'iniiun niiniie, feel) , 




cntld 

Ib 

(0 - 

II 

Amyl acetate l«'rh . drums 

gill 

3 50 - 

3 75 


Arsenic, while, powd , bM 
Arsenic, ml, powd .kega . 
Barium onrlionuie. bl)] ... 
Barium rhlori<ie,bbl ... 
Barium dioxidt', dninia.. 
Barium nitrate, ensks 


!b. 13} 

lb 14; 

I..I 78 00 - I 
toil 90 00 - ' 
lb. 18 - 
(18 - 


Barium Bulpliate, bbl .. 

lb. 

(14 - 


Blanc fixe, drv, l)bt. .. 

lb. 

,04}- 


Blanc fixe, pulp, bbl 

ton 

45 no - 

55 

Bleaching powder, f o b. w l 

n 



drums . . 

lOOlb 

2 15 - 


Rpot N V. drums. .. 

1(10 ll> 

2 60 - 

2 

Borax, l)b]. . 

. !b. 

05}.. 


Hroinine, cns<>s 

Ib. 

28 - 


Calcium acetate, bugs 

100 |l> 

3 50 - 

3 

Calcium rarbnie, drums 

11) 

(14!- 


Calcium chlonde,fuse<l,<lri 

■ Tia 

22 00 - 

23. 

(iran. drums .« 

11). 

01}- 


Calcium phosphate, niotio, 



bill. 

Ib. 

06}- 


Camphor, cases 

, D). 

.88 - 


t)art>on tnsulptmle, drums. 

. 11). 

07 - 


Carbon leiraenlurtile. <lruiiis lb. 

10 - 


Chalk, pr e c i p —dimiesi 

c. 



light. I'bl 

Ib. 

.04}- 


Domestio, ln-uvv, bbl,. 

lb. 

03)- 


Imported, light, libl 

I!>. 

.04)- 


Chlorine, Imuid, rvlmders. 

Ib. 

06 - 


Chloroform, lerli .dpuins . 

|l>, 

35 - 


Cobalt oxide, bbl. 


2 10 - 

2 

CopjHiras. bulk, f n fi wks. 

on 

16 50 - 

20. 

Coppt'f OiirbonHteJ>l>|, .. 

lb 

19 - 


Copper ovanide, drums_ 

11). 

.47 - 


CoppTPsulphate, erya., bbl. 

lOOIb. 

6.25 - 


Crram of tartari hbl_ 

. lb. 

.25}- 


Epenm aalt, dom., ler 




bbl. 

lOOlb. 

1.90 - 

2, 

Epaocn mU, imp., tech.. 



ban. 

11)0 lb. 

IJO - 

1, 

Bpaom lalt, F.M.P., dom., 



bW. 

inn lb. 

2.50 - 

2. 

drums . . 

lb. 

. 13 - 



Bthyl aeetatc, com, 8V;,. 

druma gal .60- 

EUyl acetate, pure (acetic 

atber,96%to |00";>. gal. .95- 

Fomaldeiiyde, 40*,. Iibl.. Ib. .14}- 

Fullars earth, f.o h.iuinns . net ton 16.00- 
Fttllm earth—imp., powd., net ton 30.00 - : 

Puaeloil,ref .druma_ . gal. 3,55- 

FitscI oil, crude, druma .. gal. 2.30- 

Qlauberaaalt, wka.,bagi... 100 lb. 1.20- 


T H£S£ prices are for the spot 
market in New York City, but 
a special effort has been made 
to report American manufacturers’ 
quotations whenever available. In 
many cases these are for material 
f.o.b. works or on a contract basis 
and these prices are so designated. 
Quotations on imported stocks are 
reported when they arc of sufficient 
importance to have a material 
effect on the market. Prices quoted 
in these columns apply to large 
quantities in original packages. 


Gliiubcrasalt.imp .bags . 100 lb. 
(jlyorruie, c p., drums pitra .. Ib 
GIvintuic. dynamite, drums.. lb 
Iixliiic, rcflulilimcd lb. 

Iron oxide, red, euaka ... Ih. 

Ijfsd. 

Whife.basiceiirbonate.dry, 
ciiakn Ib. 

Wliifc, liaNicsiilphatc, casks lb 

Wliiio, in fill, kegs ... lb 

Tied, dry, eufiks lb. 

Ilfni, m oil, kega 11) 

I.,cnd Hccfnlc, white crys,, bbl lb 

Hrnwn. broken, casks lb 

T,<-ii(l nmenatc. nowd ,bbl.. Ih. 

I JMif-HydriUi'u, bl)I i)er ton 

i.iiiic, T,unip, bill 2601b. 

I.ilhnrgc, oomiii . Clinks. . lb 

Lil liopTioiic, bage .... Ill 

in bbl . ib 

Magnesium oarb , tech , bags lb 
Mrlhnnol, 95*';. bbl gal. 

Mctimnol, 97",, bbl, gnl. 

Nickel salt, <louhl(', bbl . lb. 

Nickel sails, single, bbl ... ib 

I'liosgeiie 

I I’liMuplionis, red, ciiaes ... lb. 

' IMiospliorufl.yellow, eases , 11). 

i'litfiHHium bichromate, casks lb. 
I'ofuBsiuin bpoinido, grim , 
bbl ,. lb. 

Potnasiiiiii earbonale,80-85'',,, 

cidrined. raaks lb. 

T’olasHiiiin clilornfc, iiowtl lb. 

I'otaHsiuin cvaiiifle. druniH !b. 

rotassium, first sorts, c.ssk lb 

I'otasHiuiu hydroxide (cauHlic 

potjwli) drums 1001b. 

Potwwiuiu iodide, cases. ]b 

Pofnssimn nitrate, bbl .. lb. 


lb. 

.09}- 

. !0 

ib 

.0')}- 


Ib 

.121- 

14 

lb. 

.11.'- 

12 

11) 

.13)- 

.15 

lb 

.13}- 

. 14 

lb 

12; 


Ih, 

23 - 

24 

Br ton 

16 80 - 

17 no 

01b. 

3 63 - 

3 65 

lb 

.lOJ- 

11 

11) 

.07 - 

,07* 

Ib 

07}- 

07) 

lb 

.08 - 

08) 

gal. 

1 21 - 

1 23 


1 23 - 
101- 

1 25 

lb 

11}' 



60 - 

75 

lb." 

.35 - 

,.40 

11). 

30 - 

35 

lb. 

.101- 

.101 

lb. 

.Iti- 

.23 

lb. 

.061- 

.07 

lb. 

.07}- 

.08 

!b. 

.45 - 

.50 

lb 

.09 

.09} 


.. 

lb. 

.06}- 

an ate. 

lb. 

.24 - 

red. 

lb. 

.80 - 

yellow, 

lb. 

.37 - 

gran., 

lb. 

.07 - 

grnn.. 

lb. 

.07i- 


lb. 

.08 - 

... lOOlb. 

1.20 


ton 

26.00 - 


casks, imported .. lb. 

SatanimoniMe, white, grnn., 

bbl , domestic ... lb. 

Gray, gran , enska . . lb. 

Halsivla.bbl.. ...... 100 lb. 

Salt cake (bulk!,. . ton 

Soda Ash, light, 56% flat, 

bags, contract ... , 100 lb. 

Si>da asii, light, haaia, 46%, 
hags, Contract, f.o.b. 
wks. tOOlb. 

Soda luh, light, 58%, flat. 

bags, resale . . lOOIb. 

Soda ash, dense, bags, con¬ 
tract, boAis 48';;,.100 lb. 

Koda ftsh, dense, in bags, 
resale. 100 lb. 

Soda, caustic, 76%., solid, 
drums, f a.s. 1001b. 

Soda, caustic, basis 60^k, 

wVs,contract . .lOOlb. 

Soria, ciiuslin, ground and 
! flake, contracts . ... 100 lb. 

Soda, caustic, ground and 
I flake, resale .lOOlb. 

' Sodium ncctatp. works, bags., lb. 

' Sodium bicarbonate, bbl ..lOOlb. 
Sodium bichromate, casks.. . Ib. 

Snliumbisulphatefniteroake) too 

Sodium bisulphite, powd., 
U.S.P..bbT. . lb. 

Sodium chlorate, kegs. lb. 

Sodium ohloride.long (od 

Sodium cyanide, oMea. lb. 


I Sodium fluoriih'Jibl. . . lb 60. 
ScKliuni h,vj>(mi]j]iliite, libl.. Ib. 
Sodium mirifc. DiKks . . Jb, 

Sodium peroxide, powd,. cases Jb. 
Sodium plio-sphate, dibasic, 

,bbl .. .lb. .1 

Sodium prusHiiitr, ’'cl. drums lb. 
Sodium silicate (40°, rlrums) lOOIb. .1 
Hixliiimsilicate (60°,drums) lOOlb. 2.( 
Sodium sulphide, fused, 60- 

62%, drums . lb. .( 

Sodium sulphite. cry8.,bbl.... lb. ,( 

Strontium nitrate, powd., bbl, lb. .( 

Sulphur chloride, yel drums, lb. .( 

Sulphur, cnidr .. , ton 18. ( 

At mine, bulk ton 16. ( 

Sulphur,flour, bbl.lOOlb. 2.1 

•Sidphur, roll, bbl.1001b. 2.( 

Sulphur dioxideJujuid, cyl... lb. .( 

Talc—impnrterl, bags. ton 30. ( 

Talc—domesfie powd., bags, ton 18.( 
Tin bichloride, bbl. . , . Ih, .) 

Tin oxide, bbl . lb. .5 

Zinc carbonate, bags ... . Ib, . I 

Zino cblonde, gran, bbl. lb, .0 

Zinc cyanide, drums. lb. .3 

Zinc oxide,. lead free, bbl.... lb. , 0 
5';,lcadsulplmteJ)ngB . .lb .0 
10 to 35 ‘I,, lead sulphate, 
bags , lb, , 0 

French, red .Heal, bags. lb, .0 

French,greenseal.bugs . . Ih. .1 

I'Yeneh, wlnlpseal, bbl .lb .1 

Zinc sulphate, bl>l.. 100 lb. 2. 5 

Coal-Tar Products 

Alpho-napiuho), crude, bbl.... Ib. $0 7i 

Alpha-naplithol, ref, bbl .. lb. .8 

AIplia-naulithylamine, hbl.... Ih. , 3( 

Aniline oil, drums . Ih .|i 

Anibneaulta, hbl .. . . Ih. J* 

Anthraoeiie, 80*';. drums_ lb. .7! 

A D t li r n c e n e, fllX;, imp., 

drum.'), duty nni<i... Jb. .7( 

Anthraiimnune. paste, 

druma lb. .7( 

Henrnldeh.vde F S F . carboys jb. 1.4( 

lienienc, pure, water-white, 

tanks mil druiiiH . gn). . 3J 

BenEcne,‘tfy,, 22 

IlenEeuo, 90' ,'. (Iriinis, roaale.. gal. .3C 

ItenRidine base, bill . lb. .65 

Iteniidine sulphate, 1)1)1 lb, .70 

Hensoir acid, (I S.P Jvegs,, , lb. . 72 
Ilenroateof -soda, F K.bhl. lb. .57 

lieusyl ehlorid)', 95-97' ;, ref.. 

<Jruni9 lb. .25 

Bensvl etilnride. teeh . drums jb. .20 

lleta-naplithol.siil.l J)|)l .. . lb. .33 

Feiu-naphtlml. tecli , libl .... lb. .23 

Uefa-naphflivlumine, tech. . lb. .80 

(’arbaB'il J)()j, jb. .7$ 

Gresnl, F S P , ilriims lb. .25 

Ortho-rresol.driimfi ... lb. .24 

Cresylic acid, 97';, resale, 

drums . gttl. 1.40 

95-97' ,, dnims, resale. gal. 1.30 


*0.091- *0 10 
• 0 ) 1 - . 0 ) 
.08J- .09 

• )0- .30 

.03}- .0) 

• Ul- .U 

.80- t.25 
2.00- 2.25 


l^iineth.vUnihne, drums. 
Dinitrolienseiie bbl... 
Diiiitrochirlienfeiie, bbl. 
Dinitronapht Imlene, bbl 
Ifinitropheiiol. bbl 

Dinitrotnlucne, bbl. 

Dip oil, 25*;;,, (IriiniH. 

Diphenv Inmine, bbl. 

Il-arid, bbl... 


Michlers ketone, hbl. lb. 

Monochlorben*ene. drums . lb. 

Monoethylaniline,drums ... Ib. 

Naphthalene, crushed, bbl. lb. 

Naphthalene, flake, bbl. lb. 

Naphthalene, balls, bbl. jb, 

Naphthionatc of sodo, bbl.. lb. 

Naphthionio acid, crude, bbl. Ih. 

Nitrobensenc, drums. jb. 

Nitri>-naph(ha!ene, bbl. lb. 

Nitro-toliiene, drums. Ib. 

N-Wacid, bbl.lb. 

Ortho-amulophenol, kegs. .. lb. 

Ortho-dichlorl>pnEene, dnims Ib. 

Ortho-nitrophenol. bbl. jb. 

Drtho-nitrntoluere, drums... jb. 

Ortho-toluidine, bbl. jb. 

Para-amidophenol. base, kegs Ib. 
Para-amidophcnol, HCI. kega lb. 

Pnra-dichlorbeniene, bbl. lb. 

I’aranitraniline, bbl. !b. 

Para-nitrotoluene.bbl. lb. 

P.-ira-phenylenfidiamiiL), bbl. lb. 

Para-toluidine, hbl. lb. 

Phthalio anhydride, bW.. jb. 

I Phenol, U.B.P.,drumi. lb, 

! Pierio aeid. bbk. lb. 

Pyridine, nom., drums. gal. 

Pyridine, imp., drums. g»L 


- gal. 

1.30 - 

1,30 

... lb. 

.07 - 

.09 

.... lb. 

.50 - 

.60 

.... lb. 

.42 - 

.43 

.... lb. 

.19 - 

.20 

. lb. 

.22 - 

.23 

.... 11). 

.30 - 

.32 

.... lb. 

.35 - 

.4( 

.... lb. 

.20 - 

.21 

. .. gal. 

.25 - 

.3C 

... lb. 

.50 - 

.52 

lb. 

85 - 


, bbl. lb. 

1.00 - 

1 05 

.... lb. 

3.00 - 

3 5C 


2.30- 2.55 
J7- .20 

.90- .92 

. 10 - .12 

J4- .15 

1.20- 1.30 
1.25- l.»$ 


Ib. 

.17- . 

!b. 

.74 - . 

lb. 

.60 - . 

lb. 

1.45- 1. 

lb. 

.95 - . 

lb. 

.35 - . 

lb. 

.55 - . 

lb. 

.20- . 

gal. 

OOBtiul 


2.S0- 2. 
























Ajjru AOf 19M 

ItMorclnolt tech., k«|i, 
RaaoninoU pun* kcfs.. 


i^UlSMlGAL AND UETALLUBCICAL ENGINIEBING 


f^ftlteyiio acklt U.B.P.t bbl.... 
Solvent naphtha, water* 


RuiphaniUc acid, crude, bbl.. 
Tlu^arbanilide. kesB. 


Taluidine, mixed, kega.. 


Toluene, drum*... 
Xylidines drums. 


Xylene, com., drums. 


Ih. 

81.40 - 

81 5n 

lb. 

2.00 - 

2.10 

Ih. 

.55 - 

.60 

Ih. 

.47- 

.48 

lb. 

.50 - 

.52 

(•1. 

.37 - 

.40 


.22 - 

.74 

. 18 - 

.20 

th. 

.35 - 

.38 

Ih. 

i.20- 

1.30 

lb. 

.30- 

.35 

gal 

.30 - 

.35 


,35 - 
.45 - 

.40 

.47 

gal 

.75 - 

.85 

gnl. 

.37 -, 


gal. 

.32 



Naval Stores 

Rosin B-D.bbl. 280 1b. 16.15 

Ho8inK*l.bbl.280 1b. 6.25 

RoeinK-N.bb).2801b. 6,30 

Rosin W.G.-W.W., bbl.2801b. 6 80 

Wo^ rosin, bbl..280 lb. 6.20 

Turpenfinc, spirits of, bbl... gal 1.47 

Wood, steam dUt., bbl. gal. 1.41 

Wood, dest. diet., bbl_ ss). 1.10 

Pine tar pitch, bbl.200 lb. 

Tar, kiln burned, bbl.500 lb. 

Retort tar, bbl.500 lb. 

Rnein oil, first run, bbl. gal. 

Rtmin nil, second run, bbl. gal 

Rosin nil, third run. bbl. gal. 

Pine oil, steam diet. gal. 

Pine oil, pure, dest. diet. gal. 

Pine tar nit, ref. gal. 

Pine tar oil, crude, tanks 

f.o.b. Jacksonville, Fla... gal. 

Pine tar oil, double ref . bbl... gnl. 

Pine tar. ref, thin, bbl . gal. 
Pinewood creosote, ref., bbl. gnl. 


6.60 
7 8(1 

1 48 
I 42 
1 15 
6 00 
12 00 
II 00 


.45 - 


.48 - 


.52 - 


.80 


75 - 


.48 . 

.31 - 

.31} 

. .*• 

.75 

, ' - 

.25 


.52 


Animal Oils and Fats 


Degras.bb! 
(Jreaso.ycliow.bbl, 
bard oil, Extra No. I,bbl.. 
.Ncalsfontoil, 20deg. bbl... 
No l.bbl. .. 

Oleo Rtearinc . 

bed oil. diH( illed.d.p. bbl 
Saponified, bbl 
Tnllow,extra,loose 
Tallow oil, acidlesa, bbl.,. 


lb 

$0 031 

80 04} 

lb 

08}- 

OBJ 

gal 

92 - 

94 

gal 

1 28 - 

1 32 

gal 

.92 - 

94 

.10]- 

.101 

lb' 

.11}- 


lb 

11}- 


lb 

09 - 


gal. 

96 - 

.98 


VeKeiable Oils 


Cofitor oil. No 3, bbl. 

lb. 

$0 14 - 


('astor oil. No I.bbl. 

lb 

.14)-.. 


Cfiumwood oil, bbl, . 

Ib. 

.36 - 

.38 

Coconut oil, Ceylon, bbl... 

Ib 

.101- 

■"'i 

Covion, tiinks, N Y 

Ib 

.tm- 

.091 

Coconut oil. Cochin, bbl. 

Ih. 

.ml- . 


Corn oil, crude, bbl. 

Ib. 

.12!-.. 


Crude, tanks, (f o b mill) 

lb. 

loi- 

ID) 

Cottonseed oil, crude (f.o.h. 



mill), tanks. 

lb. 

.10 - 

10) 

Rummer yellow, bhi. 

lb. 

.121- 

.12) 

Winter yellow, bbl. 

lb. 

.01- 

.13 

Linseed oil. raw, car lots, bbl 

gal 

1 17 - . 



Raw, tank para (dnm.). 

Roiled, can, bbl. fdotu.)... 

Olive oil, denatured, bbl.. 

H.ilplnir, tfoola) bbl... 

Palm, Lfigos, casks. 

Niger, raska . 

Palm kernel, bbl. 

Peanut, oil, crude, tanks (mill) 

Peanut <iil, refined, bbl. 

I’lTilla.bbl 

Rapeseed oil,refined,Sbl... . 
Rapeseed oil, blown, bbl... 
^wiairie, bbl 

Soyabean (Manchurian),bbl. 
Tank,f.o.b. Paeifiocoast.... 
Tank,(f.o,b.N,Y.). 


gal. 

gal. 

gal. 

lb 

lb. 

lb 

lb. 

lb 

lb. 

lb 

gal. 

f ’al. 
b. 
Ib. 
11 ). 
lb. 


12 * 
19 - 
15 - 
, 10 - 
.08J-. 
. 081 - 
.09i- 

.90 - 
.13 - 

.loj- 


.lOi 

’’081 

.094 

.14 

"ifti 

.85 

.91 

.131 


Fish Oils 


Cod. Newfoundland,bbl.. 
Menhaden, light pressed, bbl. 

White bleaoheo, bbl. 

Blown, bbl. 

Crude, tanks (f.o b. factory) 
Wbale No. I crude, tanka, 


gal. 80 68 - 80 70 


gal 

.76 - 


.78 - 

gal 

.82 - 

gal 

.50 - 

lb. 

.06}- 

gal. 

.76 - 

gal 

.79 - 


Wint er, natural, bbl. 

Winter, bleached, bbl.... 

Oil Cake and Meal 

Coconut. cakCj bags. 

('tmra, sun dried, bags, (r.i.f) 

Run dried Pacific coast.. 

Coijonseed meal, f.ob. mills 

l-innmlcHke,bngB. 

l.inspfd meal,bags. 


.78 

.80 


ton 833 00 
lb. .051 

lb. OSj 

39 00 
36 00 
38 00 


ton 

ton 

ton 


Dye & Tanning Materials 


Albumen,bl'vid.bbl .. Ib. 

Albumen, egg, tech, ktigs. lb, 

Coclineal,bags. . lb. 

Cutch,Borneo, bales. Jb. 

Cutrh,Rangoon,bales. ‘flb. 

Dextrine,corn,bags.100 Ib. 

Dextrine gum,bogs.100 Ib. 

I>lvi.dlvi,bafs.. 

Fttstfe,iil(dc». 

Mtgwooaisticn.. 

Logwood^ ahiptf bais... 


80 45 - 
.80- 
.35 - 
.04*- 
.13 - 
5 54 > 

3,89- ... 
ton 38.00 - 39.00 
toa 30.00-35.00 
rbT .04- .05 

28.00 - 30.00 
.03H .031 


10.50 
.85 
.36 
.05 
.I5J 
3 59 
3.99 


Sumac, leavfs. Hioily, bags.. 

biuuau, CTouad, bags. 

Sumac, oomcsiie, bags. 

Tapioca flour, bags. 


ton 870.00 -872.00 

too " 


.. lb. 

Extracts 




Arebi],ooac.,bbl. lb. 

Chestnut, 25^p tannin, tanks, lb. 
DivWivi, 25vJ, tannin, bbl.... Ib. 
Fustic, crystals, bbl. .. lb. 
Fustic,liotiid, 42®,bbl... lb. 
(lamhier.ljq..25^;,tannin,bbl. lb, 

lleri>atinecrys..bbl. lb. 

Hemlock, 25^, tannin, bbl. Ib. 
Ilypernic,solid,drums. lb. 

Hypernic, liquid. 51*, bbl.... lb. 

logwofKl, nrys., bbl. lb, 

I.ngwot)d. Hq., 51bbl. lb. 

Quebracho, solid, 65^r tannin, 

bbl. . lb. 

Sumac, dom., 51 bbl. lb. 

Dry Colors 

Blacks'Carbongos, bags, f o.h. 
works... Ih. 

Lampblack,bbl lb. 

Mineral, bulk . ton 

Blups-Brqpte.bbl ... lb. 

Prussian, bbl . . Ib. 

I'ltramariiie, bbl . lb. 

Browns, Hietina, Ital, bbl ... lb. 
Sienna, Domestic, bbl .. lb, 
Drnber. Turkey, bbl lb. 

Greens Chrome, C P,Light, 
bbl . , lb. 

Chrome, commeieial, bbl lb 
Pans, bulk . .. 11). 

Rede, CBXinine No. 40, tins... lb. 
Oxiderod,casks.,. Ib. 

Para toner, kegs lb. 

Vermilion, English, bbl,, lb, 
Yellow, Chrome, C P libis lb 
Oolier, French, casks lb. 

Waxes 

Baybcrry, bbl.lb. 

Beeswax, crude, bags . lb. 

Beeswax, refined, light, bags.. Ib 
Beeswax, pure white, oases... lb. 

CTaiidolhla, bags. Ib 

Carnuuba, No. I.bags. Ib. 

No. 2, North Coimlrv, bags lb. 
No. 3, North Couiitr.v. bugs lb. 

Japan, cases.. lb. 

Montan,crude,bags. , , , lb, 
Parafiine, crude, match, 105- 

llOfii.p. .lb. 

Crude, scale 124-126 ni.p., 

bags ... . Ib. 

Ref., I I^l20m.p., bags. , lb. 

Ref., 125 m.p., bags . ll>. 

Ref, I28-I30m.p..bags.... lb. 
lief., 133-l35m.p.,bags... lb. 
Ref., 135-I37ni.p.,bags. . lb. 
Rtenric arid, sgle nn'ssed, bags lb. 

Double pressea, bags. lb. 

Triple preasctl, bags. lb. 

Fertilizers 

Ammonium sulphate, bulk, 

f.o.b. works.100 lb 

F.a.s. dmib'ebags.100 lb. 

Blood, dried, bulk .unit 

Bone, raw, 3 and 50, ground.. ton 
Fish scrap, dom., dried, wks.. unit 
Nitrate of soda, bags .. . 100 lb. 
Tankage, high grade, f.o.b. 

Chicago.unit 


Phosphate rock, f.o.b. mines, 

Florida pebble, 6(^72^^,,. ton 84.00 - 84 50 

Tennesaee, 78-8(7)^. ton 8.00- 8.25 

Potassium muriate, bags ton 35.00 - 36 00 
Potassium sulphate, bags basis 

90%. ton 45.67 -. 


40.00 - 

42.00 

.05}- 

.06} 

10.17 - 

$0.18 

.02 - 

.03 

.04 - 

.05 

.20 - 

.22 

.08 - 

.09 

.08 - 

.09 

.14 - 

.18 

.04 - 

.05 

.24 - 

.26 

.14 - 

17 

. 19 - 

.20 

.09 - 

.10 

.041- 

.05 

.06}- 

.07 

80 16 - 

80.18 

12 - 

.40 

35 00 - 

45 00 

.55 - 

60 

.55 - 

60 

08 - 

35 

.06 - 

14 

.031- 

04 

.04 - 

041 

32 - 

.34 

. 12 - 

12} 

.30 - 

35 

4 50 - 

4,70 

10 - 

. 14 

1.00 - 

1 10 

1 30 - 

1.32 

20 - 

.21 

.02}- 

.03 

80 28 - 

80.30 

.21 - 

.25 

.32 - 

.34 

.40 - 

.41 

.24 - 

.25 

.42 - 

.43 

.23 - 

.23} 

.19}- 

.14}- 

'.15 

.04!- 

.04} 

.04}- 

.04} 

.03 - 
.03}- 

03} 

.03 - 


.04 - 

■■ 04} 

.04}-. 


.05}- 

'.osi 


,14}- 
.16 - 


$3.25 - 
3.90 - 
4 50 - 
27 00 - 
3 75 - 
2.62}- 


83 30 
4 00 

30.00 
10 00 
2 65 


4.25 - 4 50 


Crude Rubber 

Para—Upriver fine.. 

I'priver coarse. . 
tfprivercauchuball.. 
Plantation—First latex crepe 
Ribbed smoked sheets 
Brown crepe, thin, 
clean.... ..... 

AmbereropeNu. I.... 

Gums 

Carnal, Congo, amber, bags. 

East Indian, bold, bags 
Manila, Mle, bags 
Pontinaa,No. Ibags .. . 

Damar, Batavia, cases. 

Hingapurc, No. I, cases.. . 

Kaun. No. I .oases. . . 

Ordinary chips, cases. 

Manjal, Borbadca.bags.... 


Shellac 

Bhellao, orange fine, bags.Ib. 

Orange supine, ba^.Ib. 

A. C. garnet, bags.lb. 

Bleached, bonec&y.Ib. 

Bleached, (reck.lb. 

T.N.,bt^.lb. 


lb. 

80.26 

_ 


lb. 

.26 

- 


Ib 

.27 

- 


lb 

.32 



lb. 

.32 



Ib. 

.30)- 


lb. 

.32 



lb, 

10 18)- 

80 19 

Ib. 

.22 

- 

.23 

Ib. 

21 


22 

lb. 

21 

- 

.22 

Ib 

31 

_ 

31) 

lb, 

.34)- 

.35 

lb 

.62 

- 

.66 

Ib 

18 


.20 

lb. 

.09 

- 

.09} 


80.76 - ... 

.78 -. 

.76 -. 

.86 -. 

.75 -. 

.72- .74 


MiBcelhuwoas Materials 

Agbeetoe, •ru’^e No. t. 

Quite.ih.ton I500.8D*... 


Asbestos, shingle, f.o.b., 

Quebec.eh. too 

Aabeatoe, eement, f.o.b., 

^ Quebec.eh.ton 

BarytM, grd., white, f.o b. 

mills, bbl. .net ton 

Barytes, grd.. off-color, 

f^.b. mills bulk.. net ton 
Baryl8e, floated, f.o.h. 

Ht. Louis,bbl. netton 

Barytes, crude f o.b. 

minni, bulk _ netton 

Casein, bbl , U*ch lb. 

China clay (kaolin) oriido, 

f.o.b (Ja net ton 

Washed, f.o.b, Ga , net l<*n 

Powd.,f.obGn netton 

Oudcf.ob. V« .... netton 

Ground,! o.b. Vs.. .net ton 

Imp.,lump.bulk, , .netton 

Imp..pnwd net ton 

Feldspar, No. I pottery ..longton 
No. 2pottery .. , longton 

No. I soap .... longton 
No. I Canadian, f.o b 

mill. longton 

Graphite, Ckiylon. lump, first 
((unlity, bbl Ib 

1 Ceylon, chiji, bbl .lb. 

Ifigli grade amorphous 
crude . . ton 

Gum arable, amber, sorts, 

bagi _ Ib. 

Gum traeueanth, sorts, bags ...lb. 

No I.bags . lb 

Kieselguhr, f o 1>. Cal. .ton 
F.o.b. N y... . . ton 

Magneeite, erudo. f o.b. Cal.ton 

Piimioestone.imp,,casks ... lb 
Doni..lump, bh! . lb 

Dom., ground, bbl ., lb. 

Rilica, glass sand, f o.b liid_ton 

Hitica, sand blast, f.o.b Ind ton 
Kilioa, amorphous, 250-meBh, 
fo.b.Ill . ton 

Riliofl.bldg sand, f o.b. pR. ... ton 
Hoapstonc, coarse, fob. V(., 
bogs .ton 

Talc. 2fl0 mesh, f.o.b, Vt., 
bags .... ton 

Talc, 200 mesh, f o.b. Oa., 
bags .. ton 

Talc, 200 mesh, f o li. Los 
Angclee.bags. .. ton 


865.00 • 
20.00 - 


13.00 • 

28 00 • 

10.00 - 
,23 - 

7 00 - 

8 00 - 
13 00 - 
6 00 - 

13,00 - 
IS 00 - 
45.00 • 
6 00 - 
5.00 - 
7.00 - 


749 

885.00 

25.00 

20.00 

15.00 


M.OO 

.25 

9.00 

9.00 

20.00 

12.00 

20.00 

20.00 

50.00 

7.00 

5.50 

7.50 


35.00 - 27,00 

.064 
.051 

35.00 - 50.00 


.06 - 
.05 . 


.15 
.50 
1.75 
4U.OO 
50 00 
14 00 
.03 
.05 
.06 
2 00 
2 50 

17.00 - 
2.00• 

7,00 - 

6.50 - 

7 00 - 

16.00 • 


.16 

.60 

1.80 

42.00 

55.00 

15.00 

.051 

.051 

• W 

2.50 
5.00 

17.50 
2.75 

8.00 

9.00 

9.00 

20.00 


Pennsylvania. 
Corning..,. 
Cabell 
Somerset 
Illinois 
Incimna 


Mineral Oils 

Crude, at Wells 
bbl. 
bbl 
bbl 
bbl 
bbl. 
bbl 


KaiisHsandOklshiimu, 28rieg. bbl. 
Calitornia, 35 deg. and up. bbl. 


83 75 - . 

2 15 -. 

2 41 -. 

2 20 - . 

2 37 - . 

2 38 - . 

I 50 - 11.60 
I 04 -. 


Motor gasoline, st ea) bids 
Naphtha, V, M &, P. ilevd 
steel bhls 

Kerosene.ref lank wagon 

Bulk, W. W export. 

Lubricating oils 
Cylinder. IVnn., dark 
Bloomless, 30(0 3{ grav. . 
Paraffin,nalc 
Rpmdle, iOO, pale .. 

Petrolatum, amner, bhis_ 

Paraffine wax (see waxes) 


Gasoline, Etc. 

gal 80 24}- . 


gal 

gal 

gal 

& 

gal 

fb*'- 


,23}- . 


.15 - . 


.08 - . 


,27 - 

.30 

.20 - 

.26 

.24 - 

.23 

.25 - 

.26 

.05 - 

.05) 


too 


Refractories 

Bauxite brick. 56% AljOi, f o.b. 

Pittaburgh .. " . 

Chrome brick, f.o b. F^aatcrn ship¬ 
ping points . too 

Chrome eement, 40-50'’; CrjOj.... ton 
40-45% Cra(>8. sacks, f.o.b. 

Eastern shipping points. 

Firerlay brick, 1st quality, Win. 

shapes, f.o.b Ky wks. 

2nd. (]uality, 9-in. shaiics, f.o.b. 

wks. . 

Magnesite brick, 9-in. straight 

(f.o.b, wks ) . 

9-in. arnhes, wedges and keys.. 

Hcraps and splits. ton 

Silica brick, 9-iii. sises, f.o.b. 

Chic^ndistrict . 1,000 

Silica brick, 9-in sixes, f.o.h. 

Birmingnam district. 1,000 

F.o.b. Mt. Union, Pa. 1,000 

Silicon oarliidc refract, brick, 9-in. 1,000 


ton 

1,000 


1.000 


ton 

ton 


145-50 


50-52 

23-27 


23.00 


36-41 

65-M 

to-ts 

>3 

46-50 

46-50 

42-44 

I.IOO.I^ 


Ferro-Alloys 


Fer r ot i t ani um, 15-18%, 

f.o.b. Niagara Falls, 

N.V. .. ton 

Ferrocbrmiiium, per lb. of 

Cr.6.8%C.lb. 

4-6% C.lb. 

Ferromanganese. 7^82% 

Mn, Atlantic seabd. 


1200.00 -8225,00 


. 11 } 

. 12 - 


:!l' 


du tyP> kl»v._ .■ •r.lon 120. 

(elcnen, I 


SoiegeleMm, 19-21% Mn.. gr. ton 40.00 -. 

Ferromolybdenum, 50'60%_ 

Mo.perlb.Me ...,1b. 1.80- 2.IS 

FvraiiUoon, 10>13%.gr.ion 38.00 - 40.110 

.Cr.ton 88.00 - 19.00 

7S% .r-toB 150.00- l8dJ0 
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CIIK.MH’AI. AND 


MKTALHIRGH’AL ENGINEBSlINO 


Voi- 28, No, 16 


$6 50 - 

ffl 75 

22 on - 

2^ 00 

21 00 - 

24 0<t 

7 50 - 

H 0.1 

6 00 - 

t' 5(J 

19.00 - 

21 00 

.01*- 

01* 


remxunjrtea, 70-M55, 

prrlh.oiw. . lb. 10.55- to. 90 

Fano-uraniuni, 35-S0% of 

U.prrjb. 1,1 V. . ... lb 9.00 . 

rmovauaaium, 30-40^ 

perlb.ofV . . . . . Ih 3.75 - 4 00 

t 

Ores and Semi-finished Products 

Bsuxiio, doni. crusijfd, 
dncd, (oil. 

.fon 

CLfome orv i'ubf. rtmcfij- 

traf»‘K, 5fy', ii,ifi CviOt. ton 

C.i.f. AllatitirwahonriJ... toji 
Colcc, fdry , f b ovfna ., too 
Coke, furnaco. I o h. ovt-itH... ton 
FJuon;)nr, f.o.b. 

/nines' flJin«»i8 ,. fou 

rimeij/ic, 52';, . ’ ]b. 

Moiixaneso ore, 5.'X.';, Ain, 
c i/. AfiaiiiieBcnport unit 

MaafHnMe ore, cbcuiical 

, (MnOj).ton 

AfoIylxJeniti*, 85';, 

prrlb. Mo8j. N. V Jb, 

Monaiitfi, ncr uint of ThO|, 

0 i.f., At], seaport.. . lb. 

Pyrites. 8pan . bncs, c.i.f. 

Atl.st^aporf . unit 

PyritM, 8nan., furnaco aiie. 

o.i.f. Atl. sejyort.unit 

Pyriica, doin. fines, f.o.b. 

mtnm, (ig . unit 

Putflp, 9yrciT!<»j. , ib. 

Tuugsren, sebetOitp, 

W()3 and over, per unit 

WOj.unit 8.50- 8.75 

luninten. wolframde, 60^^ 

W('I| and over, iwr unit 

WO, . 

Uranium ore (niniotiie 
Ib.ofUnO, 

Uranium osidr, pi 

U|0, 

Vanadium pcntoxiilc, 9 
Vanadium ore, per lb \ 

Zircon, wnAlictl, iron 
f.o.b. Pablo, Fill,,. 





Industrial 
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.33 

75.00 - 


. 11 *- 

. 11 *- 

.12 

. 12 -.. 


.70 

OB 

.12 


unit 

6.00 - 

8.25 

Ib. 

b. 

3.50 - 

3.75 

. Ib, 

2 25 - 

2.50 

, lb. 

12 00 - 

14.00 

. lb. 

1 00 -. 


Ib. 

04*- 

.13 


Non-Ferrous Materials 


Copper,eleotrolvtic ... . 


C^ciitii j>cr Lb. 
ltd- 161 

Aluminum,98In 99*;;., 


2i 24 

Antimony, wtinU'»ftle, Cliim 
JapaucKc 

no and 

BJ- 9 

Nivkfl, virRia metiil . . 


2R 30 

N ickel, ingot. uiiiUiini 


30- 

.Munfil nu-fnl. Blmf nnd block*. 


32 00 

Moneliiiciiil,iiitfotN . . 


38 00 

MonoDiictiil, niici-t burs 


45 00 

Tin, 5-toii lo(»<, ,S(r:uti . 


45 00 

Li'Kd, New \ iirk.Hpoi ... 


8 00 

IX'Rfl. K. Sf l.oillH. spnl. . 


7 95 

Zinc, «j)nl, New 5'i'i k 


7 55 

Ziiic.enol, i; St l-oiiis 


7 20 

Other Metals 

Silver(conimcrcuili . . nr 

$0,661 

Cadmium 

ib. 

I.IO 

Miaiimili (SODIb Intb) . 

lb. 

2 55 

Cobalt 

lb. 

2 63(0 2 85 

MaBiicBium, uigotfi, 99^; . 

lb. 

1.25 

Plntimim. 

or. 

115 00 

Irfdmru . 

OI. 260.00(0 275.00 

Palladium ... 


79 (JU 

Mercury. . . 751b. 

69.00 


Industrial 
■ Developments 

lirui!i':n The. Lrr Tliv A Jiubbtr Co., 
f'nrmbobockon, i‘H., has advanced inanu- 
facliiiT to a cnjiacity .schcdnlc of 2,500 tires 
a da\, ami will continue on thi.s ba.nls for 
• Hi mdeflnlto period. 

Tlir Manhattan Rubber Mf«. Co., 1‘fiHflalc. 

.J , ninmifnetuT'er of rma hanleal rubber 
jaoduetH, Ih innlntainlriK capacity operuLlons 
.il il.H mill, and ha.s advanced th<‘ waKTCs of 
eiTiployiM s 10 per cent, rffectivc April 1. 

The Allentown l.iA‘athor & TleltlnR: Co., 
Alh-nlDW ii, I’a.. recently organized, ha.s com- 
ni*-n<ed pnaluotlon at Its new local plant 
and plaii.H to devidop capacity at an early 
date Additiunal woikcrs will be added to 
tin* for<-e. 

Tito .McOraw Tire & Rubber Co., Kast 
I’aloHtinc. (), has suspended operations and 
notlfh-d the working force, totaling 2.500 
pel sons that It 1 h Indefinite when the plant 
wll! leopen. OperatlonM have bi’eii on a 
pail-tlnie bH.^i.s Tor sevornl weekH ria.st. 

The New "York Roltlng & I’acklng Co.. 
ras.Haic. N. J., is opcrntlng at maximum at 
it.M local mills, and will continue on this 
ha.si.w for some time to i-onie, Kmployeea 
have been given a wage advance of 10 per 
t ent 
Tl 
land 
mill. 

Ak 


Finished Metal Products 

I Wiiroliouee Price 


Copiierthw'ta, hot rolled. .. 

Copper bottoms . 

Copper rods . 

High brass wire . 

High broMB nxls . 

Ivow brnsfl wire . 

Low broM roils . 

Hraicd brow tubing. 

Broecfl bronr.e t vibi ng 
Searnhwi copper tubing ... 
Beatolcaa high brass t ubing 


its per L 
25.50 
30.75 
25.25 
19 50 
17.00 
21.10 
22 00 
24 25 
29 00 

25.25 
23 50 


OLD METALS—The following are the dealers’ 
purehasiug prices in cents per pound: 

Copper, heavy and crucible ... 11.30(ri> 11.50 

Copper, heavy ami wire . It 25(a 11.50 

Oopner, light and bottoms. 9.25(n> 9.50 

l4«au,heavy . 5.75(t^ 6.00 

l^ead, tea . 3 50(tfe 3 75 

Hrass, heavy . 6 25(oV 6 40 

BmM. light . 5.35(«6 5.75 

Na 1 yellowbnuBturnings. 6.30((t 6.50 

Ziao. 3.50® 4.00 

Structural Material 

The following base prien per 100 lb. are for 
structural shapn 3 in. by * in. and larger, and plates 
* in. and heavier, from iobbers’ waxebuusee in the 
elUes Darned: 

New Yvk Chioatn 


Rtruetuiml shapea . $3.29 

Soft eteelbars. 3.19 

^(t steal bar shapea. 3.19 

GMt staribanos. 3.29 

Plat«a,ilolin.uaek. 3.29 


$3.14 

3.04 


• Kolly-Sprinfffleld Tire Co.. Cumber- 
Md,, ii? runnltiK full at tt.s new local 
as Well a.H at iU smaller plant at 
1. (*. willi jtroHH output iit the two 
pl.'iiitH of 7,000 tires a tiny. oi about .Ml per 
I ' lil ill exce.H.H of the flKuro.s at thi.s lime a 
year ago. 

'I'he Coodyi'jir Tire A Rubber Co.. Akron, 
", IS piodueinp: on an averago of itO.OOO to 
.■|0,.')00 lires per day, giving cmjilnyment to 
a working foree of l.»3(i0 peisotis. This 
• cinipare.s wHii a prodiietion r«‘Cord in April. 
i:i2(i. two yerii.^ ago. of Ito.TkO Hirs :i dav. 

a working foree of 33,2.')? person.'?, 
.'-howiiiK tlir pH'sciil greater plnnt and 1 ibor 
'•fill ieiK \ 'PI,,' openiiive.A. are jiow workuii" 

ofi a 10 iier ci'iit bomi.s plan, re entlv 
adopted 

CoA.s.s—Mint gl.i.s.H maiuifaetuier.s m the 
\ i'init\ of .Millville, N ,1 . are holdhif? to 
lull (apaeitj, with p-fealest avail.able work- 
ing fon e.s Tliei'i' w ill be no eonipulaory 
aluit-down (Ids year. In aeeordanee with 
agieeiiH'nt willi operalive.s. and llie only 
«iirlailineiit antii lrmted for rnonth.s to come 
will I'e cauaed b\ neoensary eiiuipnient re- 
paii .s. 

Tile lllinoKs Clas.^ Co, ChieaKo. Ill i.s 
said (o he ncRolialing for the .sale of it.s 
Plant at Mliiotola, N. J iveontlv abandoned 
for M m>w and larper plant in a neigliborliir 
distriit 11 i.s exi>e<ted that! the loeal 
fa( lory will bt' reopened at un eaily date 

All slu'et Kla.ss and window kIhms plaril.s 
in western I'ennsylvania are holdini? to 
maximum production schedulcH and everv 
elloit Is belnj; niado to .secure additional 
hilior The mllla will continue on the pre-s- 
ent basis for a number of riumthit to come 

The Pennsylvania Glns.s Sand Co Han- 
eock. Md.. has resumed full operati'on.s at 
It-H plant, following a brief Hu.spen.s’on 
eau.sed by a strike of about 50 of the men, 
who dcniundcil a flat wage advance of $i n 
dii> The company has agreed to an In- 
erease of 50 eents. and thi.s has been ac¬ 
cepted by the operatives. 

CEMKN-r -AU mills in the liChlgh Valley 
district, Pennsylvania, are continuing under 
maximum production schedules, and giving 
employment to all available men. A call 
Ks out for more operatives, and advanced 
wage scales have been adopted to attract 
woi-kers. The Lehigh Portland Cement Co., 
New Castle, has announced an increase of 
10 cent, affecting about 800 men at the 
local mills. The Atlas Portland Cement Co 
Northompton. has made a similar advance, 
The other smaller mills are expected to 
follow before the close of the month. 

The Riverside Portland Cement Co.. 


Mi.s('Ki,i.AM:ni s The Grasselll Chemical 
Co hfJ.s iidvaiand production ut its plant at 
Cra.sselli, ii'.ii I'^lizabcth, N. IricreaHliig 
the workint: iiouf'.'- from 9 to Oj hours per 
(l.iy. lUafirs have aJ.so been adv'fliiceu .7 
cent.s an himr Tin* plant i.s- givdng omploy- 
nient to .'iboiii I..')()0 operatives. 

The Anuru-aii 1‘owdcr Mills. Inc., Con¬ 
cord, N. IT,, i.s giving employment to ap- 
proxlmutfly I5ti pcr.sons at its black powder 
and amokcie.s.s powder plants, on a full time 
basis. Magt'K have been advanced 20 j>er 
cent, cfTcctivi' at once. 

Employee.ii at the plant of the l.,ong Val¬ 
ley Paint Co., JJanciK'k, near Reading, Pa,, 
have declared a ,'*trike. with demand for In¬ 
creased wage.'? Tlie plant has beon com¬ 
pelled to curtail production, pimding a set¬ 
tlement. 

The Diamond State Fiber Co., Bridge¬ 
port, J*a.. l.H giving employment to more 
than 1,000 operatives on a full-time basis, 
and will maintain production at this basl.s 
for an Indefinite period. Wages have re¬ 
cently been increased 5 cents an hour, or 
50 cents a day. 


Construction and 
Operation 

Alabama 

i’KLl. C’lTY —The Anniston Refractories 
(’o., Anniston, ha.s plans for the (onatriictioii 
oi a new plant on local site for tlic manu¬ 
facture of firebrick and refractory .shaiies 
Six kilns will be built. 

California 

San' KuANcisfo— The Clidilen Co, Madi- 
.son Avc,. N. W, CIcvelMml, D, manufac¬ 
turer of paints, vurnlshi's, I'tc., ha.s a< iiuired 
the plant of tlio Natoma Ricr .Mills, Hubhel 
•St., near KUh St, for a eonsidor’alhai of 
$.300,(100, and will remodel and improve the 
fa dory for u new bram h works. The, .struc¬ 
ture is l-M(ory lotnling 50,000 .sii.ft of 
Htiace, iiiicl ciiulpment will be installed to 
give employment to about 150 operatives 

UiVRR.siriK- The Snowolene Hefliiing Co., 
1‘aelfle Mutual Bldg, T^o.s Angeles with 
plant at Morcnce Ave and Alameaa St., 
that I'lly, Is negotiating for a .site at Jllver- 
siih- for tlu' cori.struction of a giusollne-refln- 
ing plant, to be e<iuipped for n handling ca¬ 
pacity of 1,000 bbl. of crude' oil per day. 
It is i'Ktiniated to cost $300,000, with ma¬ 
chinery. V. K Snowden and Ralph Arnold 
lu'ail the company. 

t'oAi.iNUA —The Moliawk DU Co. reeontly 
organized to take ov«t the plants and prop¬ 
erties of the Coalinga-Mohuwk Oil Co. and 
the ('ontmental Reflning Co, has plane for 
tlie i'onHiructlon of a new leflning plant In 
the Santa Fe Springs dl.strict. A bond Is-^ue 
of $500,000 has been sold to defray the cost 
Alfred I„ Meyerstcln la president 

San Diego -Klbert M, Vail, president of 
the California Chemical C’o.. and Stanlev 
H. Rarrow-s, pre.sldont of the National Kel- 
lestone Co., are planning for the Joint erec¬ 
tion of a new plant on local site for the 
manufacture of an oxychloride cement, pro¬ 
duced under a apeelal chemical process. It 
will cost approximately $ 60 , 000 . 

Sisson—, 7. F. Mackey, formerly connected 
with the Kaiser Construction Co., has or¬ 
ganized a company to operate a local plant 
for tho manufacture of cement and con¬ 
crete produets. 

Vbntura —The Seaside Refinery Co. has 
acquired a local site of 8 acres, for the 
erection of a now oll-reflnlng plant, to cost 
about $80,000, with equipment It will be 
designed to handle light oils only. 

Florida 

J*aK«pimLLB—Th<> Non-Acid Fertillner 
& Chemical Co.. Lakeland, Fla,, is perfect¬ 
ing plans for the erection of a new branch 
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Chicago— The Midwest Supar Rt^llning 
Co rec’cntlv organized, has aequirod the 
beet sugar‘and glucose mills of Charles 
Pope R}v<?rdale. near Chicago, with adjoin¬ 
ing tract of 14 acres of land. T’lans :ii«; 

In preparation for remodeling the exisiing 
work.s. to Include the installation of addi¬ 
tional machinery, estimated to cost $125,000. 

A second plant unit will also be built at an 
early date, with capacity of 50.000 tons i^r 
annum, estimated to cost $1,000,000, with 
maciilnery. The plant will be arranged to 
reflm> both cane and beet sugars. Theodore 
W. llunte, head of Runte Btjpthers. 730 West 
Munroe St., confeetlonera, 1» president of 
the new company. 

Louisiana 

New Ori.kans—T he Anuilgnmat<‘d Sea¬ 
port I’etroleum Co., organized with a capi¬ 
tal of $25,000,000, liRH acquired a trad of 
land on the Mlftslsaippl River, near the city, 
and plans for the construction of a huge 
oil refinery. Plans for the first unit are be- 
Ijig prepared ; it la estimated to cost 11,500,- 
000, with machinery. 

Maryland 

Baltimore—T he Baltimore Paint & Color 
Works. Inc., Frederick and Calverton Rds.. 
will soon commence the rebuilding of the 
portion of its plant destroyed by fire April 
11, with lo8.s estimated at $50,000 Albert 
A Shuger Is general manager. 

Maggachusetts 

East Boston —The Acme White T..cad & 
Color Works. Tnc.. 266 Border St, plaii.s 
for tho early rebuilding of the portion of its 
plant de.‘<troyed by fire, April 6, with loss 
approximating $65,000, including equipment 

Fall River— The E. a. Park’s Slndhie Co., 
South Main and Oliver Sts., will erect a 
now 1-story building at it.s piunt, 50x100 
ft . to cost about $20,000. 

New Jeraey 

AklIN’CTon —E. T du Pont dc Nemour.s & 
Co. Fore.st St., will commence the construc¬ 
tion of a new fume stack at the nitration 
iioUHc at it.s local plant, to replace a stack 
rec ently destroyed. 

Cahtarkt—T ho Cartaret Oil & Ucfliiing 
Co has plan.s for an addition to its local 
oil .storage and <listrlbutlng plant 

New York 

PiTPAi/K'-The Federal Concrete Co. ln<'.. 
ha.s ((•mmenccU ex<-avattonB for a now plant 
on property reecntly acquired at Wyoming 
and Kensington Avea., for the manufacture 
of rernent and concrete products. It will 
consist of a number of buildings w'itli inain 
stnictuie SSxIlO ft., estimated to cost $35.- 
non W. E. Jones is president. 

Ohio 

Warren -The Trumbull-Cliffa Furnace 
Co. will construct a battery of 47 byprod¬ 
uct coke ovens, Koppers type, with an auxi¬ 
liary plant for gas and tar recov<‘ry. aiid 
for the production of benzol and ammonia 
sulphate. The project is estimated to cost 
13.000.000. and Donds for th's amovint hove 
bi'on sold William G. Mather is president. 

Akron —Plans have been completed for 
the Construction of a plant for tin' produc¬ 
tion of alum for use at the municipal filtra¬ 
tion plant to be eq^ulpped for a capacity of 
approximately 1,000 tons a year. M. 1*. 
Tucker is city manager. In charge. 

Oklahoma 

Ajidmorr—T he Pure Oil Co., Pure Oil 
Bldg., CoUimbUB. O.. will make extena'ons 
and improvements at Its local oil-refining 
plant, including the Installation of new proc¬ 
ess stills and other equipment, estimated to 
coat $260,000. 

Tui^x—The Roxana Petroleum Oorp., 
Roxana, Ill., operating a local plant, has ac¬ 
quired a tract of 200 acres of land near 
Wichita, Kan., as a site for a new refining 
plant, to be equipped to handle 10.000 bbl. 
of crude oil per day. It Is estimated to cost 
$8,600,000, with machinery. 

Wtnnbwood—T he Texas-Pacific Coal & 
Oil Co. has constructloJ under way on a 
new oil refining plant, and will soon coni- 
mence the Installation of machinery. 

OiTTHHU—The PlcMeer Petroleum Co. has 
work in {urogress on eiUenstons and tm- 
»U ntfnery of the Carbo 
^ aeqnlrod. ana win In- 
sdlttonat oquipmeftt 


wwementa to thb 
iMIntoc C9., raeeh 
■tall < 


Pennsylvania 


Canada 


vSi’KiNcspALE — The Ho.ldenksmp Plate 
(IhisH Corp.. recently organized to acquire 
the local plant and bustneas of the com- 
liany of tho same name, has plans In prog- 
roa.s for tho construction of a number of 
now buildings to ln<'rou.'<o tin' capacity about 
511 per cent The oxpan.s’nn N cstlmatcil to 
oo.Hi clo.so to $l IhiO.flOn, nnd bonds for this 
ariioiinl have boon sold h'rank E Trout¬ 
man i.s vioo-presldont and gmeral manager. 

I’uii.AnKLPinA—Tho W, J MKhihan 
Sugar Itoitntng Molasso.s t’o. l'’oot of 
Ta.sker St. lias conimonccd th*‘ construction 
of an addition to its sugar ri'UtK'ty, esti¬ 
mated to cost about $4 25.«00, To carry 
out tills projei't and tilhor t'xpansion. the 
company is disposing of prcferr«-d stock for 
$1,767,000. H. It. Young Ih secretary 


Tennessee 

Nahiivim.f —Till' Bon Aii' t'liemical Co., 
recently organl7.<'<l with a ( apital of $1,000,- 
000. hHH*tentativc plana under way for the 
erection of n new pwint on local site. M P. 
O'Connor head.s the company. 


Montrkai,, Qfb.—T he National Cement 
Co., recently organized wltli a capital of 
$4,000,000. has plans in progress for the 
consB-uctlon of a new cement mill on site 
puiYflased near tlu' SI. Luwrenc*- River, tO 
c(»nsl8t of a number of units, e.Htlmatcd to 
co.sl in exee.'*H of $1,000,000. Work will be 
»‘omnien<cd In about 60 days. Isale Lap- 
lunte, l''nll ftlVi-r, Mn.ss, Is president, and 
Edmond Cole, (tf tlie .same city, treaeuror 
Mild gi-tieral inanagci-. 


New Companies 

Herman Chemical Co ok Nbw Jerabt, 
.Tersey City. chemicals and chemical by- 
product.s; $2.7.000. Incorporators: C, F. 
Reynold.s, M. Goodman and S Wormecr. 
Represenliitlvo: Frank J. Higgins, 15 Bx- 
rhaiigo Place, Jersey City. 

Modern Dye & Chemical Co., 212 Union 
St. Provlderu'o. R, I., org^ized; chomlcale 
iiiid dyestuffs. George Det'ker heads the 
company. 


CiiATTANoooA—The Chattanooga-Burdett 
Oxygen Co.. 1270 Market 81. manufacturer 
of industrial oxygen protiuets, has plans in 
progress for the «*reetlon of an addition to 
Its plant in the Alton Park section to double, 
approximately, the nre.sent output. It Is 
e.stimafed to cost $100,000. W. K. Hen¬ 
dricks Is general manager. 

K.soxvillk—W. G. I/iwe & Co, manufac¬ 
turer of leather products are planning for 
the erection of a new 2-.slory plant, 36 x 125 
ft., to co.st about $30,000. 


Texas 

Fort Worth —The .SouthweBtorn Port¬ 
land Cement Co.. El Paso, has acquired a 
tract of land on Sycamore Creek, near Fort 
Worth, as a site for n new cement mill. The 
initial plant will have a capacity of ap¬ 
proximately 3,000 bbl per dsy. and la ostl- 
niuted to coat close to $500,000 

lIonflTON—Tile Texas Co., Houston, nnd 
17 Battery PI., New York, has iirnl'mlnary 
plans in progn’ss for the construction of 
new units at its refining phinls at Port 
Arthur and I’ort Nechca Tex., for large In- 
crcHBe in production The project will be 
curried out in conjunction with similar ex¬ 
pansion at otiier reflnerle.s of tin' company 
Ht West Tulsa, Okhi : Ca.sper. Wyo ; and 
I.,nckport. Ill., during the coming months. A 
fund of $10,000,000 has been arranged for 
the entire expansion. 

AuME—Tin* Ccrtaln-teed VYoducts Corp., 
.Kt T-ouis, Mo. la planning for extenslona 
In the local plant of the Acme Cement 
Plaster Co, utilizing gypsum deposits in 
this district. Thn Acme company was rc- 
<ontlv nequired for a <'on.slderiition said to 
lie Iri exccs.s of $2,000,000. including mills 
In other purls of tin; country. U Is pur¬ 
posed to increase the output of tin* local 
plant with tlie installation of con.slderablc 
machinery. 

Manohestkr—T he Texas Portland t>- 
ment Co., Dallas, has commenced the erec¬ 
tion of additions to Its local mill to increase 
the annual output to an 800,on0-hbl. rating. 
Consldorable additional machinery will be 
installed. The work will cost in excees of 
1150,000. 

Caddo— The Mid-Kansas Oil Co., has 
plans for the rebuilding of the nortion of Its 
gasoiine-refining plant, recently destroyed 
by fire with loss e.stimated at $50,000. 


Vermonl • 

Rtm.AND—Tho Rutland Evaporator Co. 
has tentative plana for the rebuilding of the 
portion of Its plant, destroyed by fire. 
April 1, with I088 estimated at $40,000. 

Washington 

Vancohvkh —The Columbia River Paper 
Mills Corp., will break ground at once for 
the first unit of its proposed local mill. Tho 
entire plant, with machinery, is estimated 
to cost In exceSB of $1,000,000. 

We*t Virginia 

Fairmont —The Dixie Co., hw com¬ 
menced the construction of a new 2-Story 
oU refining plant, 50x100 ft. A laboratory 
will be Installed. 

KsMOVA — ^The Basic Products Co., has 
perfe^ed plans for the erection of a new 
plant addition to be equlp^ for the 
duc^OB of Ume for oonstruotton service. It 
U ptsaned to have the unit r^dy for um 
earv hi the 9UiiiiAer. 


CiTifca SsiKvicM On. Co., 208 South La 
Salle St., ChlragD, 111.: refined oils: $260.- 
000. IncorjKu alors: Austin H Smlln, A. 
Karvmtt anil L, K Wilmondson. 


Tout FwioRerAR Co., Evansville, Ind.; 
fluorspar and kindred products, coital, 
$50,000. IncorporatoiH: James F. Knglo. 
Charles H. Parsons and Mark N. Foley, 
all of Evansville 

Cato Tire & KumiER Co., Anniston, Ala.: 
rubber producls: $95,000. J W. Cato, 
presidenl, and W. w. Ktanseu, aecretary- 
treasurer, botli of Anniston. 

SCiiAKFKR-ALl.KBB ClIBMICAL Co . IMttS- 
burgh. 1*0, : oliemicals and chemical by* 
luoductM; $100,000. Incorporators: John 
C Schaffci. A- F. Cooke and Albert H. 
AIIchs. .Ir., PlttHburgh. Uep/csentative: 
CnpllHl Trust Co. of l>lawHro. Dover. Del, 

Wkbt Hihinkkutino Co., DuIIhs, Tex.; 
chemlcjilfi: $10,000. Incorporators; M. B. 
and 1 J. MatruHc*. both of Dallas. 

Walsh Chkmical Co, St. Loul.s, Mo.: 
chotnlcais and i liemical byprodui'ls ; $100.- 
000. Incorporatorn • J. D. Poe, M. Walsh 
and A G Kirs<hbaum, nil of St ixjula. 

Bontiac; Ckmknt PRonucTS Co, Pontiac, 
Mich; cement, $50,000 IncorporalorR; 
W .1. Hogan, M. A. Benson and H. A. 
Frciunan, 22 luxlngton 1‘laro, Pontiac, 


Ki, Tkjano Oh. Co. Bo.'iton. Mass.: re¬ 
fined petr’oicum prodvn tH; $.500,000. John 
A .Sullivan, president; and Arthur J. 
IjLwrenee, irca.-^urer. 265 Newbury St.. 
Itoston. . 


Rkinkac I‘R(>(^ksb Oo . INL'.. Essex and 
MIddle.sex 'rutni)lke, Klizubetii. N. J-: 
fertilize! s and rh<'inleals Incornonitors: 
Francis T While, H. H. A. Meyn and 
Tliornas MiKeileiin. 

I-’LVNT Paint \’auni.sh Co., Cleveland, 
().: r>Hlnts. varnisli. oils, etc.; $10,000. 

Tneoiporalors- Wilton B Flynt. Jr., and 
W. H Kasson, both of Cleveland. 

Martin ('hkmical Co.. Inc.. Brooklyn, 
N. y.: ehernienis and eliemlcal byproducts; 
$10,000 liK-orporatorH: M. and J. Marfella, 
and G Dlsalvo Heiiresrntative; H Lee. 
36 West 4 nh St. « 

W H. M>7rz(5KR Cl)., Tno.. 914 South 
Main St.. Bloomington, 111.: Imecticldai 
and ohemirul compoHltions; $19,000. In- 
eornorntor.s • W. H Metzger, Thomas »• 
Weldon find W. D. Alexander. 

Wali-Ack & Tikrnan Pando Co.. Bello- 
ville, N. J.: ehcrnlcfils and chemical by- 
proiluctH: $25,000 Ini'orporators: J. C. 
Baker. Gerald 1>. ITct and William J. 
Orchard, 11 Mill St. 

Rorh SKotiNPA Oil Co.. lAredo, Tex.; 
petroleum pioduetH; $150,000. Incorpo¬ 
rators: W. C. Bobb. J. F. Ross and T. C. 
Mann, all of Larwlo. 


United States Liquip Rubber Paint 
Co.. New York. N. Y.; Hpeclal paints and 
varnishes: $1,000,000. Incorporators: 
Samuel Waxman, J. A. Lehman and Sidney 
B. Klee. Represcntatlvo: Arley B. Magee, 
Dover, Del. 


Leather Dyes Mfo. Co.. 408-10 Adams 
St., Newark, N. J.. organized; dyes and 
chemicals. John O. Pilar heads the 
company. 

NiFw England Oil. Paint & Varnish 
Co.. BoMton, Mass.; paints, varnishes, etc.; 
1.000 shares of stw^k, no par value. Lyford 
A. Merrow, president; Herbert O. Brackett, 
Reading, Mass., treasurer and representa¬ 
tive. 


Sparks Rubbir Co.. Philadelphia, jPa. ; 
rubber produoto; 126,000. H. ll JenUns. 
Devon. Pa., treasurer and representative. 

N. 8. M. IlBsaAROK CoBP., New Tork. 
N. T,: chemiogis; flO.OOO. Inoorporatort: 
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F. K. Fairchild, W. H. Smith and H. G. 
Samson. Representative: Kelly & Bllnn, 
200 Broadway. 

SouTHpRW Portland Cbm*nt Co.. Wil¬ 
mington, Del.: cement, $6,000,000. Repre¬ 
sentative: Corporation Trust Co. of 

America, du I‘ont Hldp., Wilmington, • 
David H. Tikkanv CoKr., Rochester, N. 
Y. ; tires and other rubber products; $50,- 
000, Incorporalot s • D. H. aoil II. H. 
Tiffany, snei (I. A. Frilsche. Representa¬ 
tive: E. C. Hedfern, Insurance lUdg. 
Rochester. 

Hl'OIIKh a Co.. Inc , 010 South MJcljlRan 
Ave., Chicago, 111.; petroleum pro<lu<‘lH; 
50,000. Incorporators; Ernest I* IPighe.H, 
. E. Hauronlc and F. 1’. Page. 

Home Paint t?(>, Inc.. Birmingham, Ala ; 

f iaints and varnlsh(>8; $26,000. Incorpora- 
ors: C. R. Barrett, Howe C. Benson and 
K. G. Smith, all of Birmingham, 

Pratt-Hkwitt Oil Corp , Becvllle, Tex.; 
petroleum productn ; $5,000,000. Incorpo¬ 
rators: R H. Hawn. Refugio, Tex.: .1. W 
Kubuk and Lamar Folda. IJeevllle. Repre- 
Bentattve; Corporation Trust Co of Amer¬ 
ica, du Pont Bldg., Wilmington, IN'L 

Panama City Tar & Turpentink Co . 
Panama City, turpentine and affliialed 
products; $10,000, A. M, Lewis, Panama 
City., heads the company. 

Athol Rubukr Co , Detroit, Mich. , rub¬ 
ber productn; $500,000. Incorporators' 
Hugo Miller. Clemens H. Duvls, and Hugo 
Scherer, flrosse Point*- Farms, Mich. 

Stbphrnson-Millkr iiRATHicR Co., New 
Vork, N. T.; leather, $25,000 Incorpora¬ 
tors: C, U, Stiphenson, Sr ami Jr, and 
W. I). MIllHf, U»'pn‘Hentuttve: Woodward, 
Dennis & Biu'bler. 261 Broadwny. N*-w 
York. 

Fi.drman I’atnt <'o . Amarillo, Tex , 
PhIiiIh and varnishes , $25 000 Inoorpora- 
tors: H., M, S., and 1. Flormun, all of 
Amarillo. 

Root Oil Co, South Bend, Ind : petro¬ 
leum products; $300,00(1 liicr.iporatorB 
l^uls .1. and H J H*)ot, and Daniel S 
Brot)kH, nil of Rfnith Bend. 


Industrial Notes 


Thk OiLozAH Co., of Milwaukee. WIs., 
manufacturer of hydraulic presses, broach- 
itig machines, variable delivery pumps and 
\ ariable speed drives, has appointed the 
('levelarid j)upl€x Machinery Co., Inc., 1224 
West 6th St., Cleveland, as Its reprosenta- 
liv*‘ in the northern Ohio territory. 

Thw Westinohoubm Electric & Manu¬ 
facturing Co., East Pittsburgh, Pa., an¬ 
nounces that Ray P. Jackson, manager of 
th»' materials and process engineering de¬ 
partment. and Marsden H. Hunt, ceramic 
ctigirifcr. will have charge of the new high- 
voltage Insulator plant of the Westlnghouse 
Co Qi Emeryville, Calif., near San PYan- 
(Lsco, which will bo completed and operated 
in Bcveral months. Mr. Jackson will be 
in.-inager of the new porcelain plant and 
Mr Hunt will bo superintendent. 

TjiI'J Eureka Steel Products Co., with 
lemporury offices at 206 New England Life 
Bldg., KHnsa.s City, Mo., has been organiied 
by A. A. Kramer, John P. Harris and F. C. 
Itut'lmnan. to manufacture a new acid- and 
corrosion-proof alloy "Akramium,” 

William A. Rogers has boon elected 
clmirman of U»e board of Rogers, Brown & 
f'o, Buffalo, N. Y., inanufacturors of pig 
ir on, ferro-alloys, clo. Other officers elected 
wcri' William S. Rogers, president; Hugh 
Kennedy and C R. Holzworth, vice-prosl- 
(tents; David G. Williams, treasurer, and 
Chfiiies H. Byron, secretary. Mr. Holz- 
worth wa.*! formerly general manager at 
tlic phint of the St. I/iuis Coko & (IJhemicni 
»'< 1 , Granite City. 111. 

Thk Chain Belt Co.. Milwaukee, Wis.. 
iinimiime.** that Clifford F. MesHingcr, for 
tin- p.ist 3 year.s general sale.^ ninniiper. has 
been elected second vice-president. 

Tine Mktal & Thermit Corp., New York, 
N Y . has appointed Charles F. Ijoderer 
general supervisor of rail w'eldlng, to as- 
•siime *'ntlre charge of all technical work In 
llie held. This company also announces 
lliHl tlic )Mlt.‘«burgti branch will move May 1 
to 151-1 Fnyett** St., N. S. in order to take 
eate of businoss H modern welding shop Is 


now being constructed at the new quarters 
and will be equipped with facilities for mak¬ 
ing Thermit welding repairs and relinlng 
crucibles. A large stock of Thermit equip¬ 
ment and materials will be carried at all 
times. 

The Lion Oil & Rbtinino Co., Kansas 
City, Mo., moved Its trade and car ac¬ 
counting departments on April I to Its El 
l>orado, Ark., office and all work connected 
with those departments will be handled 
directly from El Dorado. 

The Chase Metal Works. Waterbury, 
Conn., has added an Atlanta Ga.. office to 
its other sales offices. J. G. Weddlngton 
will have charge of the offleo, which is lo¬ 
cated Qt 304 Rhoi'es Bldg.. Atlanta, Oa. 

ITcrrt & Wi-UJHTBR, Inc., New York, an¬ 
nounces a reorganization. Robert S. Perry 
has acquired m.njorlty stock ownership to¬ 
gether with direction of the management 
and control of the methods of doing busi¬ 
ness. A. W. Karnopp has succeeded as 
vice-president and chief engineer in place of 
P. W. Webster, who no longer inus any 
executive conne<;tlon with the buaini'as acti¬ 
vities of the company. 

The LaBouk Co. is closing its office at 8 
South Dearborn St,, Chicago, and is moving 
to Its own plant at Chicago Heights. III. 

The Walter A. Zelnickbr Supply Co.. 
of St. Louis, Mo., which has been located 
for 20 years at 325 I^ust St, has moved 
to the Chamber of Commerce Bldg., 511 
Locust St. 

Richards & Geier, of New York, patent 
and trademark attorneys, announce the fol¬ 
lowing additions to their staff: Joseph Far¬ 
ley. formerly an assistant examiner in the 
1’. S I’atont Office; Henry Ruhl, trademark 
Hprcialist, and Fritz Zelgler. Jr., attorney 
and counsclor-at-law. 

The Mechanical Appliance Co . Mil- 
wuukee, Wis., has changed its name to the 
IjOuIb Allis Co. 

Ttib (.hiTlJSR-HAMMBR Mko, Co., Mllkau- 
kee. Wifl.. announces that the Pittsburgh 
office of the central district will move May 
1 from the Farmers Bank Bldg., to Rooms 
950 to 953 Century Building. A. G. Pierce 
Is inanagi'r. 


Industrial Finances 

WoLK Oil CoiU’.. Ih islow, P» , Incn'fisi'd 
capital from Sl.OUO.OUn to $3,000,000 for 
genornl expanHlon. 

Nbwayoo Porti.ani* Cement Co , Neway¬ 
go, Mit'h,, increased I’apltnl from $915,0(111 
to $1,696,000 for ^■xpan.’^ion. 

Eureka Gi.aph Works, In**.. 85 Hop'- St , 
Brooklyn, N. Y.. incri'ascd <ai»i*.ul from 
$15,000 to $1.50,000 for cxpail.sloii. 

Movtimimkry Chemical Works, In**, 
HamtranK'k, Mich , bus flle<l notici; *)f dUs- 
ftnlutlon. 

Lirfrty (’otton On, Mill. Inc, Cliiyt**n, 
N. C., Increased oapital from $120,000 to 
$300,000 for plant ('xtenalons and gcneial 
ftnnneing, 

Stoll Oil Uefimno Co. Louisvill**. Ky , 
Increased capital from $500,000 In $650,000 
f*>r propo.>*<'<l exjmnsljm 

Kmkrn CiiBMH'Ai. Co,. 14th at. I.ong 
Island City, N. Y,, has Hied notice of dis¬ 
solution. , 

Receivers for th<" Eastern P*>tahh Lto, 
New York. N. Y., with plant in U.iritan 
Township, n*‘ar New Brunswick, N .1., ari: 
arranging for a reorganization of the com¬ 
pany and [layment In full to cr**illtors It 
Is purposed to place the plant In operation. 

KENNEtott C*))*i*ku Coup,, 120 Brtmdwiiy, 
Now York, N. Y , Increusoil capit;*! from 
$16,000,000 to $25,000,000. a portion of the 
pr*K'eeds to be used for securing ii *'on- 
tndllng Interest In the Utah Cojiper (’o. 
Salt lAkc City, Utah. 

Phillips Pbtuolkum Co.. Bartlo.sville. 
Okltt., Inerninsed *‘npltal from 1,000 000 to 
2,000,000 shan-s of slo«'k, no par value, for 
geimrnl extonalons 

H. H Taylor, First National Bank, Kin¬ 
ston, N. C,. and A L Cavennugh, Boulah- 
vllle, N. C, hav*' be*‘n appointed recolvora 
for the Seminole I'hosjuiatw Co., Golds¬ 
boro, K. C , manufacturer of fertilizers. 

Drvob a UBTNoiiis Co, Inc,, 101 Fulton 
St. New York, N. Y., manufacturer of 
paints, varnishes, etc.. Increased capital 
from $r».000,000 to $7,000,000 for general 
expansion. 

WATKRpROorBD PRODUCTS Co, Oakland. 
Cttl., manufacturer of waterproofing oom- 

S ounds, metal-proversing paints, etc., has 
Isposed of stock for $116,000 for plant 
axpanslou. 

Raoelvert have been appolhted for the 
Conbtantin Rbfinino Co .5 folia, OWa. Tlie 
local oil refinery will 4»e continued In opera¬ 
tion. 


Coming Meetings and Events 


.\MjiHiUAN Association of Cereal Cheu- 
isr.s will hold Its ninth annual convention 
at Hotel Sherman. Chicago, June 4 to 9. 

Amhruian Association of Bnqinberb will 
lioM It.H annual convention In Norfolk, Va., 
M;i> 7 to 9. 

American Hlectroohkmioal Sociiwt will 
lml*i Its .spring meeting May 3, 4 and 6, 
192.1, at the (’ommodor*! Hotel, N<‘w York. 

American Hijcc’tkoplatkrs Sociictt will 
hold its eleventh annual meeting at Provl- 
denie. R. ].. July 2 to 5, 

American F'ounprymen’r Association 
will hold a meeting In Cleveland, O, April 
.3(1 (o Mh> .3. The Institute of Metals will 
holii s<‘viTHi Joint .HcsslonH during this time. 

AwimicAN Gas Association will hold Its 
annual convention tho week of 0**t. 15 at 
Atlantic City. An elaborate oxhlbition of 
gas-making and gas-utlllzatlon equipment 
i.** plann**d. 

AWBrtK'AN Institute of Chemical Enqi- 
NKKHH will hold Its summer meeting June 
20-23 »t Mnimington. Del. 

American liSATHRR Chemists Associa¬ 
tion will hold Its twentieth annual con¬ 
vention at the Oreenbrior, White Sulphur 
.Springs, W. Va.. June 7, 8 and 9. 

American Oil Chemists’ !=?ociktt will 
hold Its annual mooting at the Eastman 
Hot*‘l, Hot Springs, Ark., April 30 and 
May 1. 

American Society of MECv^ANJCAL Enoi- 
NKRRH will hold Its spring m**etlriK May 28 
to 31 In Monlroal, Canada. 

American Society for Testing Mate¬ 
rials will hold Us twenty-sixth annual meet¬ 
ing at tlie Chalfonte-Haddon Hall Hotel, 
Atlantic City, beginning Monday, Juno 26. 
1928, and ending cither Friday or Satur¬ 
day of that w*iek. 

American W’bldinq Society will hold Its 
annual meeting Api'll 25 to 27 at the Engi¬ 
neering Societies Building, New York. 

American Zino Inbtitittb, Inc., will hold 
Its flftli annual mooting at the Hotel Chase. 
St. I.j5u1f, May 7 and 8. 

Canadian Instituto op Chbuibtrt will 
hold its annual meeting in Toronto, May 29 
to 91. 

Chaubbb op Cohmbrcb op tub Unitbd 
States will hold Its eleventh annual meet¬ 
ing In New York Mar 7 to 11. 

iNTBUraTB Cotton Beid Cbusbbbs Ab- 
soounoN wUl hold its annual oooveDtlOB 
at Hot ^ngs, Aik., May S to 4, 


Iron and Steel Institute (London) will 
hold Us annual meeting May 10 and 11 at 
the House of the Institution of Civil Engi¬ 
neers, Ivondon, S. W. 1. 

National Association ok Manufai'tur- 
erb of the United States ok America will 
meet In annual conference May 11 to 16, 
Inclusive, at the Waldorf-Astoria. New York 
City. 

National Exposition ok Chkmh’al In¬ 
dustries (Ninth) will bo hold in Now York 
Sept. 17-22. 

National Fertilizer Association will 
hold ItH thirtieth annual convention at White 
Sulphur Springs, W. Va.. the we«‘k of 
June 11. 


National Foreign Trade Council has 
pestponed Us annual conference from April 
25. 26 and 27. to May 2. 3 and 4. It will be 
held In New Orleans, La. 

National Lime Association will hold Its 
fifth annual convention at the Hotel (Mm- 
rniKlore. New York City, June 18 to 15. 

National Symposium on Colloid Chem¬ 
istry will be held at the University of Wls- 
* on8in, June 12 to 15. 


New Jersey Chemical Society holds a 
meeting at Stetters Restaurant, 842 Broad 
St., Newark, N. J., tho second Monday of 
every month. 

Pacific DivittON, American Association 
for the advancement of Science, will hold 
its seventh annual meeting at the University 
of Southern California, Loa Angeles, Sept. 
17 to 20. in conjunction with the summer 
Bes.slon of the national association and a 
meeting of the Southwestern Division of 
the National Aasoclntlon. 

Society of Chemical Industry. Cana¬ 
dian Section, will meet In Toronto, May 


SoaBTT for Steel Trkatino — Eastern 
sectional meeting will be held June 14 and 
15, In Bethlehem, Pa. 


The following meetings are scheduled to be 
held In Rumford Hall, Chemists' Club. Bast 
jUt St., New York,City: May 4—Amerlcaa 
Chemical Society, regular meeting, May 11 
—Socidtd de Chimie Industrlelle (In charge) 
American Chemical Society, American Blee- 
trt^emioal Society, Society of Chemical 
Industry. Joint meeting, May 18—Society of 
Chemical Indus^, regular meeting. June 
8 American Chttnlcal Soelety’i regular 
meeting. 
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George K. Burgetig, 

Dircclor Bureau of Staiidurds 

UR induslries will wolcomo the appoiiitmont of 
Oeobgk K. Burcess as director of the United 
Stales Bureau of Staiuiards. To them this will be a 
well-deserved recoRnilion of a man who has louR been 
associated with fuiidaniental prol)lems in the metal- 
lurirical field, to which he has made contributions of 
irreat importance. The.se industries will, to be suns 
regret that they must share so eminent an investiiratoi' 
with other indu.stries, for, as a result of his appoint¬ 
ment <0 the directorship. Dr. liuRGK.s,s will doubtless 
find it necessary to turn over to others many of the 
important metallurnical investigations he has .so ably 
directed. But the promotion to the directorship is so 
eminently fitting and so well deserved that .all will 
rejoice in his .selection. 

Any position of as preat importance as the director¬ 
ship of the Bureau of Standards is a matter of deep 
concern to the industries; all want to know w'hat policy 
wdll be followed. In this case there is no cause for 
apprehension, for the new director has been associated 
with the bureau for 20 years and has been larjiely 
responsible for the development of some of its mo.st 
successful work and policies. Industry can therefore 
feel full confidence in the continuation and enlarge- 
nient of the service this institution has .so .splendidly 
Riven to all branches of business. 

In this appointment, too, there is a recognition of 
the importance of fundamental research. The work 
done bv the Divi.sion of Metallurgy under Dr. BURGESS’ 
direction has invariably been of the t.vpe that industry 
welcomes. It has been planned only after conference 
with industrial representativo.s in order that it will be 
of ma.ximum usefulness to indu.stry. Yet it has always 
been Ruided by the thoujrht that the bu-eau should 
deal with fundamentals and not with those problems of 
industrial research that can be managed quite as well 
or even better in industrial laboratorie.s or by con.sult- 
ing engineers. Some of the other sections of the bureau 
have not been .so fortunate in their plan.s and other 
branches of industry may have had some feeling that 
the bureau has unduly encroached upon the field of in¬ 
dustry. It will perhap.s be impossible to correct all 
such cases immediately, but we can look forward with 
confidence to the new director’s judgment and his 
unswerving devotion to the general good. He first of 
all is a good scientist, but secondly is a man of .sound 
busine.ss judgment, admired and liked by all who 
know him. 

Chem. & Met., Bpea*king for the industries it serves, 
welcomes Dr. Burgess to his new position and assures 
him of unstinted co-operation and support in his new 
and larger responsibilities. 


Selling Sliorl 

On Arsen i<" 

KKBRESENTATIVE of the Chamber of Com¬ 
merce of the United States, .speaking before the 
Amei'iean Taper and Pulp Association, has emphasized 
the important .service proldems of a trade association. 
He em))hasizes two important aspects of such associa¬ 
tion work that are particularly cs.sential to successful 
progres.s of any trade body. The first relates to 
defensive elTorts and the second to comstructive effort 
for the advancement of the industry as a whole. 

There is little need to discuss both the desirability 
and the propriety of joint action for defensive purposes 
in opposing unreasonable legislation or unjust practices 
(d' those within or without an industry. The chemical 
industries will recognize the importance of these prob¬ 
lems, for they have been all too consjiicuous recently in 
tariir legislation, in the regulation of indu.strial alcohol 
and in similar federal, state and niunieipal affairs. But 
there is too little emphasi.s placed upon the more con¬ 
structive efforts of trade associations. 

Representatives of the chemical industries were 
called together almo.st 2 years ago by the Department 
of Commerce in the hope that, some satisfiu’tory basis 
of co-operation might be arranged for rendering to 
the industry, to the government, and to the public at 
large, adequate statistical service. This was a con- 
.structive effort from which much was hoped, but due 
to the opposition of certain individuals, or the com¬ 
panies which they represented, the several plans pro¬ 
posed did not prove to be acceptable and very little 
progres.s has been made, especially in the field of heavy 
ohemicals. t 

At the time the original proposals were made, it was 
argued that the industry would gain quite as much as 
the public from this statistical service, but some rather 
shortsighted companies failed to appreciate this point. 
Now we have a most con.spicuous example in the 
arsenic situation of this erroneous view. 

It seems to be well established that certain makers 
of calcium arsenate have contracted tor deliveries 
which they are not in a position to make without addi¬ 
tional purchases of white arsenic. And this is one 
commodity that certainly is not readily available at a 
reasonable price, if it be available at all. This unfor¬ 
tunate result might have been avoided if these com¬ 
panies had been advised of the current stocks, sales 
and production of arsenic. As it now stands, some are 
bold enough to forecast large losses for these manufac¬ 
turers before they are able to gather together from 
limited supplies the necessary arsenic to complete 
deliveries under the contracts to which they ai;e 
committed. ' 2 
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if it should prove that some of those companies that 
have opposed Secretary HOOVER’S statistical work for 
the chemical industry should be the very ones to suffer 
these losses. We sincerely hop? that the rumor of 
losses has been greatly exaggerated and that some 
satisfactory commercial solution will be found. But 
whatever may be the outcome of this particular short¬ 
age, no one can deny that it is a convincing and 
conspicuous demon.stration of the necessity of more 
regular, prompt and accurate statistics for the chemical 
industry compiled either by the government or by some 
appropriate trade as.sociation. 

Tin* CliciiiiHlry-doiiinuTcc (ioursf 
Al the lliiiverHily of Wiseonsiii 

LIH news pages, in this issue, contain an announce¬ 
ment of a new course at the Ihiiversity of Wis¬ 
consin. The cour.si' is a courageous and projjrcssive 
exr)eriment. II is to be called the “(Ihemistry-Commerce 
(’ourse," .and is designed to give the student both a 
fundamental knowledge of chemistry and an acquaint¬ 
ance, with business procedure and economics. The con¬ 
ception of this course is that it will train men to become 
purchasing agents, salesmen and executives in the 
chemical industry, with enough chemistry to deal in¬ 
telligently with the technical problems as they come up, 
and yet be essentially business men. 

Naturally, the graduate of such a course will not be 
a competent chemist and it will b(‘ incumbent on the 
educators in charge to make sure that these graduates 
understand this limitation. On the other hand, there is 
no doubt that the industry will beinTit greatly by the 
induction of such men into the non-technical positions, 
for a sympathetic gra.sp of technical problems is some¬ 
thing that is greatly needed. 

There is still another pha.se of the question. There 
is no doubt that the tefhnical man in industry, at the 
present time, is ill equipped for other than technical 
work. This is substantially proved by the, very large 
number of men who .are mired in operating routine and 
who will never rise above it. It is. of course, quite im- 
IKissible in a 4-year technical course to take up business 
training as wadi. Yet it does .seem ns though the student 
could be given some conception of the necessity of such 
training, so tha' be might familiari/.e himself with it 
after he has completed his technical course. The tech- 
nieally trained man who had, in addition to his engi¬ 
neering, a thorough grounding in tmsiness would be 
superior in ability and background to the graduate of 
this Chemistry-Commerce Course, Y’et, this new course 
will turn out men better equipped to deal with the prob¬ 
lems of industry and better equipped to become execu¬ 
tives than the technical man of today. 

Therefore it is our pleasure to congratukite the de¬ 
partment of chemistry of the University of Wisconsin, 
from which this new course emanates, upon the really 
progressive idea. It will be our prediction that grad¬ 
uates of this course will find themselves well equipped 
to fill prominent positions in chemical manufacturing 
industries. But it will be our mission and effort more 
strenuously than ever to urge upon the technical man 
the necessity of acquainting himself with the commercial 
and business side of industry. The two efforts go more 
or leas hand in hand, for one can hardly doubt that 
future chemists and chemical engineers studying at the 
University of Wisconsin will have their attention more 
definitely focussed on business subjects simply because 
of the existence jof dhis Chemistry-Commerce Course. 


The chances are that their curriculum may be too full 
to undertake such studies, but many will supply the lack 
that has been made apparent to them after they have 
completed their technical course. Therefore it will have 
a twofold benefit, both direct and indirect, and it re¬ 
mains to be .seen which will be of the greater signifi¬ 
cance. 

Dean's Law of 

Increasing Relurns 

K CONFESS to leanings mathematical. Only 
when w'e got as far as differential equations did 
our interest lag, for then the methods appeared to be¬ 
come empirical, solutions were di.scovercd by a happy 
chance, rather than by the logical progression of ideas. 
Hut these differentials were bread and butter to our pro¬ 
fessor in thermodynamic.s, who appeared to be able to 
start with two simyde laws—he .said they were simple- 
arid yii'ove anything in the heavens alrove, the earth 
beneath or the waiters under the earth. Especially the 
Second Law appealed to him. He would hold it up 
tiefore our wondering eyes as did the seryrent the apnle 
in the Carden of Eden. It almost sprouted a third law, 
which, how'ever, we were assured was somewhat 
apocryphal. And then there was the princiyde of 1,E 
ClIATK.LiF.R -“clearly comprehended in the Second T.a'.v," 
Wonderful; astounding; stupefying! 

That principle of Le Ch atelier really is a strange 
thing. Our lecture notes record that "no proof, in the 
ordmai’y sense, can be given of it ; it is a generalisation 
based on experience.” (Thus it is much like many 
lieliefs, religious and spiritu,al, and c.an readily be 
accepted by the bay reader.) It states that every system 
in e(|uilibrium tends to remain unchanged. In other 
words, a balanced .system remains balanced. So simple 
it sounds foolish! 
dx’ 

Like^^i—, it doesn’t mean much until some particular 
examples are cited. Suppose a certain volume of gas is 
compressed; its temperature forthwith increases. Q.E.D. 
(Figure it out for yourself.) But the mysterious and 
amazing part of it is that the law holds for the work¬ 
ings of an entire manufacturing process. And that’s 
what we started to talk about. 

During the war when potash was precious, a good 
friend, .1. G. Dean, was showing the Southwestern 
Portland Cement Co. how to make expenses from 
potiTsh and .sell cement as an incidental b.vproduct. He 
revised their burner settings, adjusted the zone of maxi¬ 
mum temperature and the rate of charging so as to 
volatilize the maximum amount of potash from the, 
slurry. With an eye single on potash, he found that a 
greater tonnage of clinker was produced, it was better 
burned, and yielded a sounder cement. "Come to think 
of it,” said Dean, “I was not .so surprised as the man¬ 
ager. I have found that whatever you do which really 
improves the quality of cement will recompense you 
doubly—it also increases output and decreases cost.” 

This idea has almost been enshrined as “Dean’s Law.” 
It fits in closely with Le Chatelier’S —and in turn is 
solidly founded on the ultimate authority of the second 
law of thermodynamics. What more could be asked? 
We can phrase the law in many wps, but it comes down 
to this: That money wisely put into a process is always 
returned; or that the way to do a thing best will always 
he found to be cheapest. 

John J. Coyle once showed us an electric furnace 
near Pittsburgh, At flrst it operated quite inteimit- 
tently, it produced abont 6,000 Ib. pf Steel a turn, of 
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which 56 per cent eventually was marketed as A1 bars. 
After devising ways and means to operate continuously, 
the life of the furnace roof was increased 160 per cent; 
production rose to 10,000 lb. per turn, and 70 per cent 
of it was sound! The be.st way is evidently the cheapest. 

You will probably remember that an enormous amount 
of smoke litigation has been launched against Western 
.smelters under the belief that the solid fume in smelter 
smoke was damaging land, crops and live stock. Large 
dust chambers were forthwith constructed to settle the 
fume. In order to di'feg the gases through, more draft 
was needed, and the easiest way to, get this was to 
build a higher chimney. Higher chimneys in turn gave 
more draft at the furnaces, which enabled the opera¬ 
tors to build hotter fires (still more draft!), bigger 
furnaces and far greater output per ton of coal and 
per furnace. Isn’t this another manifestation of Dean’s 
law? 

A last citation from the automobile industry; H. T. 
Chandler, when studying some unsatisfactory drop 
forgings, discovered that failure was usunlly located 
by kinked “flow lines” in the macrostructure. On re¬ 
designing the dies, solely to smooth out the flow lines, 
he found that the new forgings were far more reliable, 
and strangely enough (or was it strange?), the life of 
the dies had increased from 3,000 to 10,000 pieces. 

There i.s no one way of doing things right. The way 
constantly shifts as circumstances change. But the 
right way will always be found to be an economical way. 
If the practice is continually revised so that the product 
approaches nerfection, the results will return the expense 
and then some. This is Dean’s law. 


.4ii Amazing Opportunity 
—Just Missofl 

COKRESI’ONDENT ha.s .sent us a clipping from 
the New York American of April 8, 1923, which 
announces the vacancy in a post as chemist in the 
Deiiarlment of Health of New York City. The require¬ 
ments are that the applicant be a citizen of the United 
States, and that he be able to analyze accurately all 
food products, to detect and identify coal-tar dyes, 
preservatives, metallic and alkaloidal poisons, to con¬ 
duct research (“perform research work” the announce¬ 
ment reads) in connection with the analysis of foods, and 
to qualify in court as an expert when prosecutions are 
brought for food-law violations. The candidate must 
have a degree from a college of recognized standing 
“or a certificate from such institution that the applicant 
has pursued for 2 years a course of study tending to 
qualify him for the position.” The salary is $1,244 a 
year. Following this is the cheerful statement that 
“other vacancies at higher salaries occur from time to 
time,” Now, $1,244 a year means almost $23.86 a 
week. Resolved into mills, it is about a million and a 
quarter per annum. 

Ala.s and alack, applications closed at 4 p.m. on April 
18 and we cannot tell the good news to the world in 
time to be of service. But there is hope for other 
vacancies! We should think these would occur fre¬ 
quently, even at the “higher salaries,” because men 
with families are likely to .starve out fast enough to 
provide plenty of plajes. Plenty of “opportunities.” 

A few years ago the chemists of this department 
joined a union under the auspices of the American 
Federation of Labor. We criticised such preparations 
to strike as unprofessional conduct. We still hold to 
the opiUion, but we appreciate the fact that a salary 


of $23.86 a week might wither the sense of professional 
obligation in a chemist who hud prepared himself to 
meet the requirements. 

All this merely shows the confusion that is bound t<j 
follow dunderheaded‘ignorance in administration. No 
field of this world’s work is more democratic than the 
field of science; but the theory that one man is as good 
as another will not work in chemistry. To expect a 
trained man of science to work efficiently for less than a 
hod-carrier’s pay may be sound according to present- 
day Russian philosophy, but it doesn’t fit in the United 
States. It accords with the theory of Dictatorship by 
the Proletariat, but it does not accord with the encour¬ 
agement of education. 

8ir Joseph 
Conquers 

0 THE student o'f physical science the name of 
Sir J, J. Thomson will always be one with which 
to conjure. His experimental wizardry has been both 
the inspiration and the despair of his followers. And 
so, for those w'ho had the good fortune to hear his 
address at the dedication of the Sterling Chemistry 
Laboratory in New Haven, it was a rare treat to come 
into contact with his personality. 

Just what Sir Joseph thought is another matter. 
Probably the enthusiasm of a thousand listeners does 
gratify no matter how inured to it one may be. 
Usually it is apparent from a speaker’s general attitude 
that he is enjoying him.self or that he isn’t, that he 
likes his auditors or that he is out of sympathy with 
them, that he is instructing them or making fun of 
them. Sir Joseph’s auditors came away puzzled. On 
the whole he seemed to like us, but he could not help 
chiding us as Americana for not appreciating Willard 
Gibbs, whereas British scientists conferred on GiBBS 
their highest honor. Parenthetically it may be re¬ 
marked that this appreciation, though sincere, was 
entirely academic; turthermofe, the honor of really 
discovering WlLLAKI) Gibbs must still rest with the 
great Hollander Roozeboom, 

Later on Sir JOSEPH gently admonished the chemists 
because of their lack of facility with mathematics, 
although it was all done with the air of a kindly and 
somewhat lenient parent. Throughout his all too short 
talk the progress in physical research was recorded in 
such an impersonal way that an unififoi'med auditor 
might easily have thought that the distinct pioneer and 
recognized leader was only a well-informed historian. 
Never an “I” crossed his lips. 

Still another glimpse showed him to be somewhat 
gleefully group-satisfied because the physicist had 
bested the chemist in isolating and measuring the units 
of matter. In that connection his figure of speech is 
worthy of repetition, although naturally we make no 
effort to defend it: “Assuming that the chemist’s test 
for a penny is no more sensitive than his test for a 
single molecule, the chemist would not be able to tell 
whether a man who possessed a million million dollars 
and had changed it all into pennies was really a million¬ 
aire or a pauper, so crude are even his most delicate 
methods of detection.” Yet in almost the same breath 
.Sir Joseph wondered whether physical chemistry should 
not really be called chemical physics, so closely do the 
two fields merge. 

These are but a few random impressions of a great 
scientist, who has come to our shores, has seen our 
universities and scientific organizations, and has con¬ 
quered our respect and admiration. 
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Readers’ Views and Comments 

f 

An Open Forum for Subscribers 

The editors invite discussion of articles and editorials in Chcm. <fc Met. or on other topics of pertinent interest 




Lime and 

Colloid Chemistry 

To the Editor of Chemical & Met (Uluru icul E/igineeriitg 
Sir:—T he want of complete knowledge in regard to 
lime was emphasized by Oliver Bowles in the issue of 
March 7, the article being supplemented by an editorial 
query, “What Causes the Variations in Lime?” 

Having been engaged on colloid research, particularly 
in regard to the successful removal of combined sulphur 
from vulcanized rubber, by the addition of a substitute 
adsorption medium composed of an emiilsoid colloid solu¬ 
tion, it occurred to me that the problem in regard 1o 
lime could be solved by methods peculiar to colloid 
chemistry, 

A lime fi'om Shenandoah Valley, V'a., was found to 
be too “short,'' as the plasterers termed it, when used 
as a linishing coat; it would not siiread easily, the ]iar- 
ticles would not slide and roll under the plasterer’s 
trowel, but seemed to hang back, as if they possessed 
the sharp edges of the calcite in a highly crystalline 
and jiure limestone. Partick's of lime, if crystalline, 
would tend to retain their form, even after calcining 
and hydration. 

In "Applied Colloid Chemistry,” Bancroft gives .some 
interesting examples of ad.sorption of solid by .solid. 
To apply this idea, we took ordinary hydrated lime, 
about (it) mesh, and by adding various powdered sub- 
.stances I covered by pa,tent application) of about 200 
mesh, a )iroduet resulted from w'hich it was possilile 
to make a plaster which, when dry, was firm and hard, 
tough and elastic. This was improved by adding an¬ 
other fine powdtm of an organic nature, as T realized 
that something of thi.s kind would be present in small 
quantity in sea water when the lime was deposited. 
The question then arose as to whether it would be 
possible to coat the .sharp edges of unburned crystalline 
lime particles i'.i the same manner. This was done. 
The ground waste from the Veruga marble quarry of 
San Diego County, Calif., which is a highly crystalline 
limestone and contains 97* per cent CaCO, was ground 
in a Hardinge mill with a few finely powdered sub¬ 
stances, which cost about $1,50 per ton; the product 
was 97 per cent lime of a quality which was equal, it is 
believed, to that which is being sold, according to Mr. 
Bowles, for $200 per ton. 

To the prepared limestone is added water in sufficient 
quantity and in the same manner as one would With 
hydrated lime. It takes from 24 to 36 hours to dry, 
and forms a plaster that is superior to the best on the 
market. This adheres to planed wood, to oily, corru¬ 
gated or other kind of paper; it will not crack or check. 

Rooms have been plastered with the composition, 
which has also been applied ns a rough coat with sand, 
in the proportion of 5 of sand to 1 of the composition. 
The composition plaster was then used as a finished 
lime, making an unusually hard and firm cqat. It be¬ 
comes so hard when dry that it can be polished with an 


agate burnisher. The compositiob plaster was akso ap¬ 
plied to boards outdoors in California; it has remained 
unaffected by 2 months’ winter rains. 

It seems proper to answer your editorial question, 
“What causes variations in' lime?” by explaining that 
these are (|ue to the variations in the elements present 
in the sea water when the deposition or sedimentation 
of the lime occurred. Research on lime must be car¬ 
ried on w'ith recent advances in colloid chcmi.stry in 
mind. C. F. Willard. 

.S.IIL Dii'EII, Cllllf. 

Wiiifted Errors 

Ill ClieiTiic.al Literature 

To the Editor of Chemical MetaUurgicol Engineering 

Sir;— -Your Homeric phrase in the Feb. 21 issue, ju.st 
received, ctifu irrtpeovTa, reminds me of the case of silver 
alum, so useful in chemical philosophy according to the 
old periodic law in representing silver as like to the 
alkali metals. Some years ago, when the late Vernon 
llarcourt was I.ees reader, some workers in the Christ 
Church laboratory attempted to make this in the text- 
liook manner by using strong sulphuric acid in a .sealed 
tube. When the attempt had failed Harcourt remembered 
that (he di.scoverer had corrected his mistake within a 
few months of the announcement at a meeting of the 
chemical .society at which he (Harcourt) had licen 
present. The alum was formed from alkali in the glass 
of the tube. Tn chemistry the acceptance of observations 
as true may depend more on the prejudice of authority 
rather than on evidence. E. F. Morris. 

.Mtini licstfi, I^nRland 

Mapiiesia as 

A Polishing Agent 

To the Editor of Chemical & Metallurgical Engineering 

Sir: —In reference to your article on “Magnesia as 
a Polishing Agent,” page 441, March 7, 1923, and the 
letter of E. H. Dix in your issue of March 28 I am in 
a position to confirm the fact that Dr. Walter Rosen- 
hain was the first to use such materials for polishing 
metals, and more specifically aluminum alloys. 

I distinctly recall preparing both alumina and mag¬ 
nesia powders by elutriation for polishing purposes as 
far back as 1901, at which time I was Dr. Rosenhain’s 
assistant. These materials were used for polishing 
aluminum alloys. C. J. Brockbank. 

llulTiilo, N y. 

Sponge Iron by New Method 

Successful production of sponge iron on a commercial 
scale has been achieved in a direct-fired rotary kiln at 
Silver City, Utah. This is the outcome of extended ex¬ 
perimentation on the part of metallurgists in the employ 
of the Interior Department. The furnace was that of 
the Tintic Milling Co. 

If cheaper sponge iron can be obtained, it is believed 
that it will find large use as a precipitant for copper. 
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George K. Burgess, 
Director, Bureau of Standards 

M any friends of Dr. Burgess are congratulating 
him on his appointment as director of the Bureau 
of Standards, made by President Harding, April 2.3. 
fiver since the resignation of Dr. Stratton —who became 
pre.sident of Massachusetts Institute of Technology on 
Jan. J—Secretary Hoover ha.s lieen considering the 
ciualificiitions of severR! men who might be available 
for the post. 

A proper selection i.s no mean task. From the point 
of view of the manufacturing industries, the director¬ 
ship of the Bureau of Standards is the most important 
technical position in the government .service. The direc¬ 
tor must understand their problems and plan broad 
investigations that will shed 
the mo.st light on manufac¬ 
turing difficulties. On the 
other hand, he must be a 
successful leader of men 
whose life work i.s scien¬ 
tific research of the utmost 
accuracy and precision. 

Beyond till this he must be 
able to admini.ster the 
affairs of a series of great 
laboratories, having a tmd- 
gel of 1million dollars 
annually. 

That the choice finally 
rested upon Dr. Burgess 
i.s therefore of far more 
.significance than a mere 
promotion on the .staff, 
it is a recognition of 
the fact that the erstwhile 
chief of the Metallurgical 
Division i.s a man highly 
regarded by the men in in¬ 
dustry, a leader among his 
fellow sclent i.sts, and an 
administrator of ability. 

The choice is a happy one. 

It cannot help but react 
favorably upon the bureau’s 
esprit de corps, as a well 
won recognition of proved 
merit. 

It is hardly necessary to 
say much about Dr. Burgess to our readers. They have 
often seen him in action at various society and com¬ 
mittee meetings—indeed, his appetite for travel and 
variety of work seems insatiable. He has been with 
the bureau for 20 years, and during half that time has 
lieen directing the Metallurgical Division. As befits 
that position, he entered largely into the work of the 
American Society for Te.sting Materials, serving on 
committees and directing many investigations into the 
properties of commercial metal. These activities the 
society has recognized by making him its president, a 
position he now holds. 

Dr. Burgess is also veiy much interested in the Iron 
and Steel Division anl the Institute of Metals Division 
of the American Institute of Mining and Metallurgical 
Engineers. The young American Society for Steel 
Treating has also enlisted his support. At home, he is 


active in various committees on the National Research 
Council, American Physical Society, Washington 
Academy of Science and the Philosophical Society of 
Washington (of which he is past president). Abroad, 
he is a member of thc^ British In.stitule of Metals and 
the Soci6t6 de Physique. 

De.scended from Puritan ancestry, he was born at 
Newton, Mass., Jan, 4, 1874. He studied at Boston 
Tech. (S.B., 1896) and in Paris (D.Sc., 1901). He 
taught physics at Tech., Michigan and California from 
1896 to 1903; in the latter year he entered government 
.service. On Jan. 5, 1901, he married Mile. Suzanne 
Babut. 

Dr. Burgess’ acquaintance with the French language 
has borne fruit in the translation of Duheim’s 
■'Thermodynamics and Chemi.stry,’’ and the publication 
of “Reserches sur la Constante de Gravitation.” His 
best known book is the 
ti'anslation of LeChatelier’s 
classic on “Measurement of 
High Temperature”: in¬ 
deed a later edition, en¬ 
larged and modernized by 
the translator, has become 
tbe stiindard English work 
on pyrometry. Tempera¬ 
ture measurement is not. 
included in the Metallur¬ 
gical Division at the bureau 
—nevertheless Dr. Burgess 
has never permitted, his in¬ 
terest in pyrometry to lag, 
nor missed a timely oppor¬ 
tunity to emphasize the 
necessity of accurate heat 
control to modern metal¬ 
lurgical operations. 

His contributions to tbe 
learped and ])rofessional so¬ 
cieties and technical press 
are too numerous to list 
here. Several important 
monographs and profes¬ 
sional papers from his pen 
have been printed by the 
Bureau of Standards. Be¬ 
yond this, many similar 
publication^ by members of 
his staff undoubtedly owe 
tbeir inception to Dr. Bur¬ 
gess, and tbeir successful 
conclusion to his encouragement and seasoned advice. 

His early publications naturally are concerned with 
methods of measuring very high temperatures. This 
requires a knowledge of the amount of energy radiated 
from a hot body, and the development of instruments to 
measure this radiation. Dr. Burgess bent his energies 
to these two great problems, and in conjunction with 
Messrs. Waidner, Waltenburg and Foote, issued a num¬ 
ber of publications containing many essential data. With 
Messrs. Crowe and Scott he did some extraordinary work 
on the nature of the so-called magnetic transformation 
A, in pure iron. That his mind does not run along 
strictly academic and scientific lines may be inferred 
from his publications on open-hearth practice, sound 
ingots, and on rail manufacture. Recently he has acted 
as chairman of the joint committee investigating the 
effect of sulphur and phosphorus in steel. ' 
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What Must a Corporation Do 
To Borrow Money From a Bank? 

A Brief Survey of the Procedure Followed in an AveraKe Bank 
When a Prospective Borrower Is Investigated as a Credit Risk— 
What Does the Banker Want to Know and How Does He Go About It? 


By Charles Wadsworth, 3ij. 

lOdiloi of (.'fieinical d Metalhirgwal Kiifjim n ino 


I N THE first article on this suhject, an iuterview 
with William Post,' the field of operation of the 
commercial banker was defined. Mr. Post pointed 
out that the commercial hanker must confine himself 
to liquid business. He must not tie up his depositors 
money in (other long-term loans or in permanent 
improvement.s, so called “fi.xed assets.” 

So, with the field defined, an analysis is in ordei' 
that we may better understand the banker’s relation 
to industrial or commercial organizations. We must 
study the inside workings of the machinery for grant¬ 
ing bunk credit, which means, m other words, what 
must you do to borrow money. Perhaps the best 
procedure would be to go through the process with John 
Smith & Co. 

Before we go with Mr. Smith to the bank it will help 
considerabh' to understand two points of vi(*w'. The 
first point is to recall that a banker is in a sense a 
trustee for his depositors. They intrust their money 
to him. It is payable on demand, and therefore a 
certain peirentage of the deposits must be retained by 
the bank for such lu'eds. The other point of view is 
that the banker is an.xious to make reliable loans, since 
that is the way he makes a profit for the bank. He is 
a salesman with a peculiar commodity to sell. His 
customers often must be solicited and sold, much as 
those of any salesman; yet he can never lo.se sight of 
the fact that, he is a trustisu This interesting dualism 
is frequently not, recognized. Even many bankers, be¬ 
cause of a consistent demand for bank credit, forget 
that thej' are hSilf salesmen and adopt toward industry 
an attitude of self-conscious benevolence that is irksome 
and un.iustified. Throughout the discussion you will 
find many points at which these two selves of the 
banker would be antagonistic in their desires and in 
some ca.se,s an obvious convention has been (jreated to 
solve the problem. 

How TO Select a Bank of Deposit 

To return to Mr. Smith and hi.s bank, it is first of 
all e.ssential that he should have exercised con.siderable 
care in the sel(X‘tion of a bank. A bank is not just a 
bank, but it ba.s what might be termed a personality 
that depends upon the policies of its directors and 
executives. A bank should be large enough to take care 
of the expanding needs of a business and yet not so 
large that the client’s business would come to be han¬ 
dled in a routine manner. These limitations are not 
obvious ones and a business may be embarrassed if 
either condition arises. 

'Sec 1-11111, .1 \lel . vol No. 11. p 487, March 14 1923 


Be.vond the question of actual size is the quo.stion of 
the temper or personality of the bank. Do they handle 
business similar to that of Smith & Co.? Are they 
familiar with the credit requirements of the business 
and are they well disposed toward and sympathetic 
with that type of credit risk? Perhaps a dispropor¬ 
tionate percentage of the bank’s clientele is in the 
same field. This might not be desirable, either. These 
(luestions are of less consequence to the large coriiora- 
tion borrowing from many banks and regarded us a 
good client, but they vitally concern the smaller unit. 
The bank of deposit is of unusual significance, because 
loans are supposedly confined solely to the bank’s 
depositors. This is frequently stated as an ironclad 
rule, although there is an easy way out the side door 
which may be shown concretely as follows; It is a 
convention that 20 per cent of the loan shall be left as 
deposit in the bank (a convention not universally pr.ac- 
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ticed, but nevertheless in wide observance). Thus a 
bon-ower would automatically become a depositor if 
he were not one already. But to return to our previous 
point, it can be said that in general a bank loans to 
its depositors and thus the bank of deposit will be in 
a position to exercise an important and occasionally 
a vital veto on the financial resources of an industrial 
organization, That is why the bank of depo.sit must 
be selected with care. 

Don’t Play Ostrich With the Bank 

With this background let us go with our friend 
Smith to negotiate a loan, his first, with his bank of 
deposit. If Smith is wi.se, .he will lay all his cards on 
the table. More than anything else this predisposes 
the banker in his favor. Complete and frank answers 
to neces.sarily searching questions will often swing a 
borderline decision in his favor. It is :i frequently 
occurring experience of the banker to see a marked 
re.sentment on the part of a prospective borrower at 
the “unreasonable inquisitiveness” of the bank’s inquiry. 
Very frequently, too, this resentment is due to the fact 
that all is not wholesome with the borrower and he does 
not want to nwcal a weakness 

The first set of questions that the banker asks are 
those that deal with the nature of the bu.sinegs. Thi.s 
is frequently emlwdied in a notaried statement, a sample 
of which is given herewith. The questions are largely 
self-explanatory. I)ut several points are worth noting. 
For example, there is a widespread misconception that 
treasury stock is the same as authorized but unissued 
stock. The unscrupulous i)romotcr is responsible for 
this point of view. Treasury .stock is actually fully 
paid .stock bought in by the corporation. Again, the 
method of evaluating property is important, as con¬ 
siderable water can be pumped into a financial statement 
liy overvaluation of property. This point will doubtless 
be the subject of .some investigation by the banker. He 
may not be vitally interested in ihe actual figure but 
rather in the spirit of the e.stimate. Frequently it 
w'ould be very difficult to determine the true value of 
real e.state, for example, as this might depend on a 
possible purchaser in the event of sale or on an esti¬ 
mate of increased value, which would ahvays be 
precarious. 

In addition to the above questions it i.s desirable to 
know the executive personnel and that of the board of 
directors as well as the amounts of their individual 
financial interest in the venture. 

All of the foregoing might be clas.sed as preliminary 
investigation. Following this the banker will ask Mr. 
Smith to fill out a form which will be discussed later 
and will then commence an investigation of John Smith 
& Oo. from the outside. 

Why the Banker Does Not Know the Depositor 

It may cause some surprise to realize that a banker 
knows as little about his depositors as would be inferred 
from the foregoing and following discussion. How’ever, 
it is none the less a fact that, granting exceptions, 
he does not. It is a physical impossibility in the first 
place and in the second place, as one banker said, a 
bank will take a deposit from anyone, but lending its 
money to someone'*i8 a very different thing. In other 
words, BO long as a depositor keeps out of the red, 
he needs little attention. In fact a firm may keep a 
large deposit in the bank and unless it writes checks 
of large denomination that have to be O.K.’d by an 


officer of the bank, the bank may know nothing of the 
deposit. Thus it comes about that a large depositor of 
some years’ standing may ask for a loan and be amazed 
at the complete igneg'ance which the bank has wilh 
resjject to its affairs. 

Investigating a Credit Risk From the Outside 

Of course the first step in the outside investigation 
of a client is a study of the agency rating in both 
Bradstreet’s and Dun’s. This gives very little idea of 
anything except the order of magnitude of the business. 
Only a very approximate idea of the client as a credit 
risk can be obtained. Then follows a widespread 
inquiry through the bank’s business connections and 
associates as to the character of John Smith & Co. 
Suppose they manufacture hardware. The people from 
whom they buy steel, machinery and supplies will tell 
the bank whether they discount their bills or whether 
they are slow pay. These trade estimates from firms 
of known reputation, together with the reports from 
banks that know the firm, are the moat important 
forces in molding the banker’s opinion of a credit risk. 

As William Post pointed out about 15 years ago. 
credit reliability is based on character, capacity, capital 
and collateral. It is significant that character is placed 
first, capacity second and capital third. All informa¬ 
tion on character is obtained from outside sources, 
a.s is much of the information on capacity. The latter 
is also inferred from the consecutive financial state¬ 
ments, but it is primarily on these outside estimates 
that the banker will rely. From another angle it 
will be seen that it is logical for the banker to depend 
on them. They show exactly how the firm behaves in 
practice. It is not theory nr deduction. ‘‘As a man 
or firm does, so he is,” at loa.st so far a.s the banker 
is concerned. 

Perhaps the greatest banking genius in our genera¬ 
tion, the late .1. P. Morgan, said that he would lend 
some men a million on their w6rd whereas he would not 
lend others 5 cents on government bonds. You cannot 
get data on the reliability of a man’s word (which, 
includes character and capacity) from statistics. You 
can and do get it from banks, business associates, from 
the companies with which he deals. That is fhe quod 
I'rat demonstrandum. 

In addition to those sources already mentioned there 
is the splendid machinery of the National Association 
of Credit Men. Its interchange bureaus give accurate 
information and are invaluable in aiding bankers to 
obtain information on so-called foreign paper—that is, 
commercial paper offered for sale originating in other 
communities. Although this is perhaps the most useful 
part of the interchange bureau’s work, the commercial 
banker does use it often to confirm opinions on local 
corporations and individuals. 

Investigating a Credit Risk From the Inside 

Let us consider now the form which John Smith & 
Co. must fill out for the banker. Each bank has a 
standard form to fill out—one for individuals or part¬ 
nerships and one for corporations. Herewith is repro¬ 
duced a facsimile of a typical form for corporations. A 
somewhat detailed comment is in order, though the 
financial statements will not be analyzed until a later 
article. 

The first page contains, of course, the formal applica¬ 
tion for credit, and under it the two most important 
sets of data—the balance sheet and profit and loss 
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account. These two topics will be elaborated in a later 
article. What we are trying to do now is to get a gen¬ 
eral impression of the kind of information which the 
banker seeks. Below the financial statement, the client 
i.s asked to list his depository banks and the amount 
of credit extended by each. Such information can, of 
course, be easily checked, and if any attempt is made 
to conceal other loans it will show up in a discrepancy 
between cash reported in the balance sheet and the 
amount accounted for,on the books of the bank itself. 

Contingent Liabilities a Bad Sion 

At the top of the reverse sheet the contingent liabil¬ 
ities mu.st be listed. The existence of contingent 
liabilities is a most unhealthy sign from the banker's 
standpoint. This is easy to understand, mince con¬ 
tingent liabilities may tie up assets as effectively as 
current liabilities. The term is somewhat ela.stic and 
frequently item 4, “materials purchased for future 
delivers'.” is not included. Usually the term applies to 
items 1 and 2. Accommodation indorsements are par¬ 
ticularly obnoxious to the banker, for there is no way 
of evaluating the risk involved. Tn fact this item is 
sometimes estimated in with current liabilities in an¬ 
alyzing the statement. 

There follows a .series of questions all of which have 
a distinct bearing on the desirability of the credit risk. 
Lo.sse.s by bad debts, for example, should be a relatively 
small percentage of the total sales. If it is higher than 
usual, the credit department of the company is not on 
the job. What portion of the as.sets listed in the bal¬ 
ance sheet have been pledged as collateral. A $10,000 
house with a $6,000 mortgage is not a good credit risk. 
.N'either is a mortgaged bu.siiie.ss, whether it.s fixed 
assets are pledged for a bond issue or its receivables 
discounted for cash. Iii.surance is obviously important, 
for the bank cannot gamble that there will not be a fire 
within 90 days tn impair the company’s credit. 

“Uo you exchange paper or indorse for anybody?” 
Contingent liabilities again! They may not be on the 
book.s now, but day after tomorrow maybe they will. A.s 
to the next que.stion, overdue accounts mean potential 
bad debts, a further check on the credit department. 

“Are you in any other business?” a.sks the banker 
and with cause. ,Iohn Smith & Co. may be liquid, even 
molten, but Jones & Brown may be on the verge of 
insolvency, and if John Smith & Co. have a large inter¬ 
est in Jones & Brown it i.s obvious that they are going 
to be much less well off than they arc now. At any 
rate it is a wise thing for the bank to know the whole 
story'. 

Yet again Smith may have been giving his commer¬ 
cial paper to a broker to sell and if so the bank would 
like to know what broker. This will give him an addi¬ 
tional line on the client. Commercial paper, by the way, 
usually refers to the promissory notes which a firm sells 
in the open market. 

The final question, except for a listing of real e.state 
is, “Have the books been audited by a certified public 
accountant?” There are two kinds of audits; the one 
is a simple certification that the arithmetic of the 
financial statement is correct and the other, based on 
a thorough inventory analysis and a complete study of 
the accounting systeii^ means much more. 

This covers in a general way the kind of information 
that a bank demands from prospective borrowers. I 
have attempted to give the various items a proper per¬ 
spective in the general plan. In a subsequent article 


a study and analysis of the financial statements will 
be undertaken. Then credit can be discussed in terms 
of mathematics, but one must never lose sight of the 
fact that it is not tjither primarily or es.sentially a 
mathematical problem. 

Some Notes on Tale 

The Bureau of Mines reimris that the United States 
is at present producing approximately two-thirds of the 
world’s supply of talc, a mineral the uses of which are 
many and varied. 

The widest use of talc is in the powdered form. The 
value of ground talc depends upon color (whiteness), 
uniformity, fineness of graitl, freedom from grit, “slip” 
and sometimes freedom from lime. White talc, free 
from grit and iron and low in lime, ground to about 
200 mesh, is used largtly as a filler for paper, rubber 
and paint. Ground talc and soapstone are used for 
foundry facing.s, either alone or mixed with graphite. 

A coar.ser grade of talc is used in the manufacture of 
asphalt-coated roofing felts and paper, both as a filler 
and as a surfacing. 

The highest grade of ground talc is used as toilet 
powder, whiteness, fineness of grain, ireedom from grit 
and lime and a good “slip" being es.sential. Ground talc 
is also used in dre.ssing and coating cloth, in making 
soap, rope, twine, pipe-covering compounds, heavy lubri¬ 
cants and polishes. Massive varieties of talc, pyro- 
phyllite and high grades of soapstone are cut into slate 
pencils and steel-workers’ crayons. French chalk or 
tailors’ chalk is a soft, massive variety of talc. In 
China, Japan and India, ma.ssive talc is carved into 
grotcsijue images and other forms and is often sold as 
imitation jade. 

Talc i.s a hydrous magnesium silicate; it is often 
called steatite, soai'stone or potstone, and by the trade 
names talc clay, agalite, asbestine and verdolite. The 
term talc may be used to include all forms of the pure 
mineral, whereas steatite denotes particularly the mass¬ 
ive, compact variety, and soapstone the impure, massive 
form that often contains only .fiO per cent of talc. Talc 
ranges in color from pure white and silvery white 
through gray, green, apple green, gray green to dark 
green, also yellow, brown or reddish when impure. 

As talc is a relatively low-priced commodity and its 
distribution throughout the world is general, the loca¬ 
tion of new plants has been materially influenced by 
transportation and distance from markets. Most of the 
paiier mills in the United States are in New York and 
New England, and the tale deposits of New York and 
Vermont have therefore been moat fully developed, as 
they can easily compete with imported English clay. 
There are also important deposits in California, Wash¬ 
ington, North Carolina and Georgia. 


The Search forPolash 

In the search for potash supplies within the United 
States, the State of Utah seems to be the favorite hunt¬ 
ing ground for mineral prospectors. Of 237 prospect¬ 
ing permits for potash i.s8ued up to March 1 by the 
Department of the Interior, 184 were in Utah, Twenty- 
five permits for potash prospecting in Nevada, 14 in 
California, 8 in New Mexico, 3 in Arizona and 1 each in 
Colorado, Montana and Nebraska had been issued. 
Technical supervision over potash mining operations 
is intrusted to the Bureau of Mines. 
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Anti-Dimming Preparations 
for Glass Surfaces 

By H. a. Kuhn 

Fiitil JJi'Ul , I'WS. USA. EiIk'AvoikI I'.iIki-v oiid, M(l. 

D UKINC Ihf World War con.sidi'rable rcsearrh work 
was l■(Jndurt(‘d by the Chemical Wariarc Service on 
anti-dimming preparations for gas ma.sk eyepieces. The 
essentials laid down for the.se anti-dimming prepara¬ 
tions were: That they lower the .surface tension of the 
droplets of water condensing on the eyepieces, causing 
them to spread into a thin film; that the preparation, 
spread to a thin film on the eyepiece, .should be optically 
clear when dry, and that Ihe film of material should 
not dissolve too rapidly. 

An anti-dimming preparation salisfying these re- 
(luirements was finally developed and adopted as the 
official anii-dimming material. This consisted essen¬ 
tially of sulphonated castor oil. .sodium hydroxide, water 
glass and paratlin oil. Over eight million sticks, each 
containing about 2,') grams of this material, were manu¬ 
factured by various soap companies tor the army during 
the war. 

The ViKse of this anti-dim was castor oil, which, owing 
to its use as a lubricant for airplane motors, was scarce 
and expensive. When the Clumiical Kesearch Division 
of the Chemical Warfare Service was reorganir.ed in 
1920, one of the problems taken up was the development 
of a material that would be as good as or better than 
the official anti-dim and that would not require castor 
oil as an ingredient. In addition, this new anti-dim 
was to be impregnated in a cloth in order to simplify 
the gas mask equipment. Considerabk' fundamental 
work along this line was done in the latter part of 1918 
and several substitutes were suggested. 

As a result of previous inve.stigations, it was decided 
that an anti-dimming^ preparation made from .sul¬ 
phonated fat should be the proper mode of attack. Work 
was conducted along this line, using as a base rapeseed 
(dl, cottonseed oil, corn oil, castor oil, ciK'onut oil, peanut 
oil, raw linseed oil, cod oil and fish oil. Preparations 
were made using the sodium salt of the sulphonated oil 
with varying (‘Xcesses of caustir.s and various binders, 
emulsifiers atid restrainers to prevent (trying of the 
preparation. 

Previous inv« <tigators had developed various rapid 
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tests for eliminating punr preparatinns. Several of 
the.se were based on the measurement of the lowering of 
the surface tension of water dropl.'ts, permitting them 
to spread to a film. The measurement of the spread of 
a drop of water, dropping a certain distance to a glass 
plate treati'd with the preparation to be tested, is typical 
of this t.vpe of test. Other investigators marked out 
squares on the latioratory windows, and by blowing 
steam against the treated windows and reading a chart 
placed some distance outside the windows, were able to 
seeure a rough comparison between the anti-dimming 
power of various preparations. Other tests were car- 
I'ied out by testing the preparations on the eyepieces 
of the gas masks in use. All of these teats were limited 
in .speed and accuracy. 

To olitain more reliable comparisons the apparatus 
shown by the accompanying diagram and photograph 
was developed to test anti-dimming preparations under 
conditions simulating the most rigid field conditions. 
With this apparatus, conditions could be controlled, the 
factors varied, and tests readily duplicated. 

The machine for testing the anti-dimming compounds 
consists essentially of three parts: A chamber into 
which a current of warm, humid air is blown; a cham- 
lier containing cold air; and between these a revolving 
disk of rubber with perforations over which is clamped 
a 3-in. glass lens on which the anti-dim is to be tested. 
The disk is so placed that one side of the lens is ex- 
po.sed to the warm moist air while the other side is 
exposed to the cooler air. The ,back of the warm air 
chamber is made of frosted glass, while the front is 
covered by the disk holding the glass lenses. The cool 
air chamber is open at both ends so that a light placed 
behind the frosted glass plate at the back of the warm 
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air chamber can be seen through the lenses in the disk 
from the front of the cold air chamber. In this way the 
clearness of the lenses could be observed throughout 
the experiment. 

As a result of a aeries of tests conducted in this man¬ 
ner, two anti-dimming preparations consisting of the 
sodium salt or either sulphonated rapeseed or cottonseed 
oil, sodium hydroxide, glycerine, sodium silicate and 
engine oil “h”’ were finally selected as superior to all 
others tested. Both of these proved superior to the 
sulphonated castor oil preparation used during the war. 

A typical comparative teat of several sulphonated 
rapeseed oil preparations, the best cottonseed oil prepa¬ 
ration and the official anti-dim stick under unusually 
severe conditions is given in the tabulation. 

A preparation consisting of the .sodium sitlt of sul- 
phoiiated rape oil with an excess of sodium hydroxide 
and a small amount of sodium silicate, glycerine and 
engine oil “F” was selected for final tests. The mate¬ 
rial was applied in both stick form and impregnated in 
a loosely knit cotton cloth. It was found that for most 
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purposes the cloth gave a more even and permanent 
film. 

After tests on gas masks in use under field condi¬ 
tions the preparation was tried on the windshields of 
automobiles. A shield remained practically clear after 
running tbrougb a dense fog for 30 minutes. One 
application of tbe material was tested by driving 
through a fog for about 30 minutes. Several days later 
it .still proved effective during a light rain. 

The Navy Department has tested the preparation on 
the pilot houses, port holes and glass bridge screens 
of crui.sers during rains and again.st sea spray. It was 
found that the windows remained clear during the rain, 
although it was neces.sary to renew the application after 
each rain. When under full speed the pilot house and 
bridge screens are continually dashed by salt spray. 
Although the anti-dim at first increased visibility, the 
thin film of salt water dried by the sun left a deposit of 
salt, which after a time considerably decreased visibility 
through the windows and necessitated their being 
washed. Tests are being carried out on the lenses of 
range finders and other optical instruments which must 
be kept clear at all times. To date the tests have been 
very satisfactory in so far as the elimination of drops 
of water is concerned. Further, there has been no evi¬ 
dence of scratching or other injurf"’" 


lens. Preliminary tests on submarine periscope lenses 
have been so satisfactory that 150 sticks of 100 grams 
each were made and will be distributed to the sub¬ 
marines for further t^ts. In its tests, the navy has 
used I)oth the preparation in sticks and those impreg¬ 
nated on cloth. The stick form has been selected owing 
to the small amount of material in the cloth as compared 
to the large surfaces to be treated. 


Improved Gla»H for Induntrial Goggles 

New Glass of Special Composition Will Stand Much 
(Jroaler Impart Than Ordinary Laminated 
or Hardened l.enses 

A f I’RKSENT there are two common types of goggle 
, glass. The first is composed of two layers of glass 
with a film of celluloid' or similar material between. 
The .strength of the glass is not improved, but the 
laminated structure retards penetration of a missile 
after the glass is broken. However, the thickness of 
the double lens and the color of the celluloid reduces 
the light transmission of the glass, and this is objec¬ 
tionable. 

The second method is to use the ordinary glass and 
harden it by a sudden uniform cooling which introduces 
a uniform .strain. This makes it very tough. This 
treatment actually increases the resistance of the glass 
to impact or stress and has been used in the manufac¬ 
ture of lamp chimneys, high-pressure gage tubes and 
indu.strial goggles. 

Tests on Improved Glass 

The Rausch & Lomb Optical Co. has now developed 
a new glass of special composition and improved physi¬ 
cal properties which, when properly treated, will stand 
much more than the ordinary laminated or hardened 
glass. Lenses for industrial goggles made from this 
special glass have stood 125 aifd more blows on each 
side from a steel ball 1.59 cm. (8 in.) in diameter 
dropped from a height of 64 cm. (21 in.). A glass 
which will stand ten blows on one side is considered 
to be satisfactory by the Bureau of Standards. 

In making a comparative teat, the Bureau of Stand¬ 
ards found its regular test was not severe enough. 
A .summary of the bureau’s results is given in the ac¬ 
companying table. Steel bails 1 and 18,in. in diameter 
were dropped from increasing heights on the same side. 
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Groups 1 and 2 of the special goggle lenses were fin¬ 
ished in a way which reduced their possible strength. 
In group 1 three lenses out of a group of 17 were not 
broken under a blow of 2.96 ft.-lb., while in group 2 one 
lens was not broken with this maximum blow. Group 3 
shows what strength may be developed by proper han¬ 
dling. Only one lens was broken under an impact of 
2.96 ft.-lb, which was delivered by a 18-in. steel ball 
falling 8 ft. This is at least ten times the blow the 
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Production of Hydrogen 
By the Thermal Decomposition of Oil 


The First of Three Articles Describing Exhaustive Experiments in Produc¬ 
ing the Pure (bis Kequired by Governmental Air Services—Design, Con¬ 
struction and Operation of Modified Waler-(Jas Plant and Its Accessories 


Ky K. R. 

< ■liniilsl, 

T llK experiments deseribeii jii lliis article and 
those that will follow il were made for the pur¬ 
pose of determining the practicability of making 
hydrogen of sutiiciently high pnrilv for use in airships 
by the thermal decomposition (d' a hydrocarbon oil. The 
I xiierinients were financed jointly by the Air Services 
(if the ai'my and the navy and were carried out at the 
plant of the (ias Kngineering (d. of Trenton, N. ,1., 
with an e.xisting water-gas plant which was suitably 
modified for the pui'iiose of the experiments. 

I he method em))Ioyed was I'sseiitially that of the 
Rerlin Anhaltische Maschinenbau Aktien-tlesellschaft' 
and ttie good results reported by Resia* Vicroy, of the 
(oiodvear Tire & Rubber (to., who experimented with 
the metliod during the summer of IHdd. were the im- 
medijiti' incentive to a more comphde study of the 
method. 

(IHNEKAI, PKINCII'LKS OK PliOCESS 
this method ol manufacturing tiydi'ogen by (he 
thermal decomposition of oil is ver\’ simple in principle. 
Kssentially il consists miu'ely in laporizing a hydro¬ 
carbon oil and passing the vapors ii\er surfaces suffi¬ 
ciently hot completelj- to decompose the hydrocartion 
into its elements. The simiilest way of accomplishing 
this, and the method employed in most of the cxiieri- 
ments here described, is to blow air through a bed of 
coke, burning the resulting "blast gas” in a tower filled 
with checker brick, which will usually be called the 
vaporizer. When lioth coke and brii'k have i-eached the 
desired temperature, oil is run onto the heated brick, 
and the vapors' pass through the column of brick and 
thence through the h.it coke. The carbon deposited in 
both chambers is burned out during the next "blow” 
and provides a jiart of the fuel necessary for maintain¬ 
ing the required temperature. 

The reactions involved in the lu'ocess are almost in¬ 
dependent, of the nature of the hydrocarbon used. If 
any hydrocarbon is heated to a sutiiciently high tem¬ 
perature it breaks down into simpler substances, even¬ 
tually yielding hydrogen and carbon. During the de¬ 
composition methane is alwa.v.s produced, and it is this 
compound which is most difficult to decompose. The 
equilibrium between methane and hydrogen in contact 
with carlam can be represented by a curve of the gen¬ 
eral character shown in Fig. 1. 

Unfortunately methane does not decompo.se to any 

I’lililisluHi by jM'nniHNioii nf ihu hiructor tit’ tlie Hureau of Stand- 
.ii'tis (if (Ilf I'tilifd Stali'N 1 leDurlnu'iji iif ('(uninori’H, 

‘Huitinh 1‘atfiit (lilH). Similar proufSHPa have been pro- 

Dtist'd by several InNenlovN; tif (li»*se tlif Rmokei’-Wolter procfR? 
tt- tile hfHt known. For a review of these methods, see '‘IncTustriiil 
Hydrogen.' by Jl. S Taylor, the Chemical Catalog Co.; or “Hy- 
driiyenaiieii o/'OilH,” L’d Kd,, by (’arU'ton Lillis. D, Nostrand 


Weaver 

lu (if St.'iiuiards 

considerable extent in the gas pha.se. This is shown 
hy the non-luminous character of the methane flame. 
It is stated hy Rone and Coward’ that the decomposi¬ 
tion of methane is a surface phenomenon exclusively, 
even at temperatures as high as 1,500 deg. C. Decom¬ 
position and separation of carbon take jilace throughout 
the mass of almost any other hydrocarbon, but these 
observers found that the carbon of methane would 
sepicrate only by deposition upon a .solid surface. Even 
under favorable conditions the rate of decomposition 
of methane is extremely slow. J. N. Priv.y’ found it 
necessary to heat 22 hours at 1,2(10 deg. C. to approach 
equilibrium, and 2 hours at 1,500 deg. C. It i.s obviou.sly 
impo.ssihle to make h.ydrogon commercially and to allow 
it hours of contact with heating .surfaces. The time 
of contact must be reduced to a few seconds and this 
means that the temperature must be several hundred 
degrees above the equilibrium temiierature correspond¬ 
ing to the gas composition desired. If the decomposi¬ 
tion of methane is exclusively a reaction betw'een solid 
and gas phases, its rate should lie directly proportional 
to the area ol the solid surface. The elimination of 
methane from hydrogen [iroduced U|)on a commercial 
■scale therefore depends upon decomposing the oil in 
contact with a very large sui-face at. a very high tem- 

V rlKin. Hoc.. Vol. tin, p. 1197 

■,l Ch'iu. , Vul 1)7, pp -111)5-7)11. 
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perature; but of the three factors—temperature, sur¬ 
face and time of contact—temperature is by far the 
most important. 

The excessive temperature required is the source of 
most of the difficulties encountered in the practical 
ajiplication of the method, and leads at once to some¬ 
thing of a dilemma. On the one hand, about the only 
.solid available at a reasonable price which will stand 
the necessary temperature without crumbling, sintering 
or t.iking part in undesirable reactions with oxygen, 
hydrogen or carbon is carbon itself. On the other 
hand, carbon is the one sub.stanc.e that might be used 
which it is difficult to heat to a high temperature. An 
inert refractory is easily heated by an oil or gas flame 
to a temperature of 1,G00 to 2,000 deg. C. ^Vhat hap¬ 


pens in the case of carbon can be readily seen by con¬ 
sidering a bed of coke heated l5y an air blast. 

No matter whether carbon burns first to carbon 
monoxide or to carboh dioxide, the reaction, between 
carbon monoxide and oxygen is so much more rapid 
than the reaction between oxygen and solid carbon that 
carbon dioxide is the only gas formed in large quantity 
.so long as an appreciable amount of oxygen is present. 
At Icmpcralures above 1,000 deg. C., however, the car¬ 
bon dioxide reacts very rapidly and practically com¬ 
pletely with carbon to form carbon monoxide again. 
The amount of heat produced in burning carbon to 
larbon monoxide is sufficient to raise the temperature 
of the product,s of corabu.stion to only about 1,400 
deg. C. if no heat losses occur, while the heat liberated 
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in the formation of carbon dioxide i.s .sufficient to raise 
the temperature of the products of comt)UHtion to about 
2,500 dCK- C. When air i.s intj;oduced into the fuel 
bed at only one level, there is always a zone of increas¬ 
ing temperature corresponding to decreasing oxygen 
content in the gas stream. The maximum temperature 
is reached where all the oxygen is combined as carbon 
dioxide. Beyond that point, the temperature decreases 
because of the formation of carbon monoxide. It is. 
therefore, not merely wasteful of heat to permit un¬ 
burned carlmn monoxide to escape, but. in order to 
obtain a temperature in any region sufficiently high to 
decompose oil successfully, it is absolutely necessary 
to produce carbon dioxidi^ in that region. 

As blasting is continued from a single level and the 
temiierature in the hottest zone increases, combustion 
becomes more rapid, and the width of the zone decreases 
to such an extent that the total heat in the coke hed 
available for decomposing oil may actually decrease. 
In order to have a sufficient depth of hot coke it is 
thei'efore necessary to introduce air at several levels 
at each of w'hich the carbon monoxide formed below 
will be burned to dioxidi'. The ideal condition would, 
(d' course, be one in which air was supplied at all points 
in just sutlicient ipiantity to oxidize all the carbon 
monoxide formed at lower levels. 

The need for the checker-brick tower is also apparent. 
If carbon were the only solid used for heal transfer, 
as in the liincker-Wolter process, it would be impossible 
to iirevent the fuel from burning only to carbon 
monoxide or to prevent the blast gases leaving fbe plant 
at a very high temperature. By using the checker- 
brick tower it is jiossible to burn the blast gas com¬ 
pletely and make it give up its heat to the brick where 
it is available for use. 

t'ON.STKlICTION OF I’LANT 

The plant em|)loyed in the experiments consisted of 
a 4.5-ft. water-gas generator and twii shells of about 
the same size as the generator, each tilled with checker 
brick, together with blower, scrubber, meter and other 
acce.ssories. The general arrangement of the plant is 
shown in Kig. 2. Particular attention should be called 
to the three .sets of “secondary” inlets, by means of 
which air could be introduced into the generator at 
three levels alxtye the grate. These inlets proved to 
be of the utmost imiiortance. Without them it is prac¬ 
tically certain that no satisfactory re.sults could h.ave 
been obtained. 

It was possible to use this plant in .several different 
ways; for example, the oil could be vaporized on either 
coke or checker brick and the hydrogen could be with¬ 
drawn after passage through the coke only, the checker 
brick only, or the coke in series with one or both of 
the checker-brick towers. Unfortunately, the connec¬ 
tions were not such as to permit the sequence of oper¬ 
ations which is later described and recommended for 
a large plant and which is believed to lie the most effi¬ 
cient thermally. Several of the possible procedures 
were tried and the results obtained in certain unusual 
cases will be mentioned later; but only the method of 
operation described in the following paragraph gave 
satisfactory results, and thi.s was the method employed 
in nearly all of the experiments described. 

Only one checker-brick tower was employed. Air was 
lilown upward through the generator, entered the bot¬ 
tom of the checker-brick tower where air was added 


to burn the combustible gas present, and the blast 
escaped through the stack valve at the top of the tower. 
The oil was introduced at the top of the checker brick 
and traversed the two shells in the direction opposite 
to that of the blast, the hydrogen leaving the generator 
at the bottom. When hydrogen of sufficient purity was 
no longer produced or when the generator became 
choked with carbon, the introduction of oil was stopped, 
the carbon was burned from the checker hrick with 
air, and the cycle repeated. 

liefractorieK. The inner linings of both generator 
and checker-brick tower were of fireclay blocks of good 
quality. The lower 3 nr 4 ft. of the tower lining was 
protected by a layer of split carborundum brick li in, 
thick. At the end of the e.xperiments, the generator 
lining had fused to such an extent that it would have 
had to be replaced if the experiments had continued. 
Indeed, it was the blocking of the grate hy fused m.a- 
terial from the wall of the generator lining that caused 
the experiments to be discontinued just when they 
were; but the lining of the vaporizer remained in good 
condition until the end of the experiments. Only the 
surface was glazed to a depth of a few millimeters 
The grate was made of 4x8-in. fireclay bars; these also 
remained in good condition throughout the experiments. 

During the first experiments a good grade of fireclav 
brick was used for checkerwork. It was found that 
these brick had too low a melting point to jiermit satis¬ 
factory operation, and they were replaced, principally by 
silica brick. As an experiment a few special brick of 
.several different kinds were included in the checker- 
work, hut all of them were less .satisfactory than the 
silica brick. 

Farililifst for Observation mid Control. Orifice meters 
were installed for measuring the flow of air to each 
of the four levels of the generator and to each checker- 
brick tower. The distribution of air to the various 
jioints was under fairly accurate control by means of 
these meters and throttle valves. 

The nil used had to be forced into the shells, from 
a tank located at fioor level, by means of compressed 
air. It was measured both by a friction-tube flow meter 
and by direct mea.surement of the oil in the .supply tank 
by means of a glass gage and calibrated scale. 

The rale of flow was governed as carefully as pos¬ 
sible by observing the flow meter, but was necessarily 
subject to considerable fluctuations the effects of which 
are very apparent upon the curves showing the rate at 
which hydrogen was produced and akso upon tho.se show¬ 
ing the purity of the gas. The hydrogen produced was 
measured through a revolving-drum wet meter. 

The composition of the hydrogen was recorded con¬ 
tinuously by the thermal conductivity method, except 
when trouble with the sampling prevented. Analyses 
were akso made frequently with an accurate volumetric 
apparatus of the Orsat type. The combustion method 
was generally used to determine carbon monoxide, 
methane and hydrogen. The carbon monoxide was 
occasionally determined also by absorption in cuprous 
chloride. All methods checked closely, and there appears 
to be no reason to doubt the substantial accuracy of 
all the important analyses. 

Pyrometric Measurements. All temperature measure¬ 
ments of any significance in the generator and vaporizer 
were made with an optical pyrometer. Sight holes and 
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openings in the checkerwork were provided at heights 
of 3, 6, 9, and 12 ft. above the bottom. 

Sight holes into the generator were provided at 
heights of about 2, 4, 6, 8 ft. above the grate. Because 
of obstacles which interfered with the use of the optical 
pyrometer, however, the holes at heights of 2 and 8 ft, 
were but little used. The opening 4 ft. above the grate 
was fitted with a stuffing box through which a 1-in. 
pipe with a sight cock and glass on the outer end could 
be rammed into the firi and the temperature of the fuel 
lied determined at a point at least (> or 8 in. inside 
the lining. This arrangement wa.s particularly satis¬ 
factory and it is regretted that .space did not permit 
the u.se of the same device at the other sight holes. 

It was the general rule, in making temperature meas¬ 
urements, to focus upon the hottest surfaVe visible, 


purchased without specification or test from the regular 
stock of a local dealer. As will be shown later, the 
composition of the oil has but little influence upon the 
results obtainable. Neither oil contained an important 
amount of sulphur. Any sulphur pre.sent is con¬ 
verted quantitatively to hydrogen sulphide during the 
reaction and is easily removed from the gas in contrast 
to the organic compounds of sulphur formed at the 
low temperatures of carburetion of ordinary water gas. 
Three solid fuels were tried—an ordinary gas coke, 
petroleum coke and retort carbon. The api)urent den¬ 
sities of the three solid fuels in loose piles were respect¬ 
ively about 27, 17 and 40 lb. per cii.ft. The gas coke 
was used for only a few runs until it became apiiarent 
that temperatures high enough to decompose oil could 
not be attained without fusing the ash to a clinker 
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since the surfaces near the shells were always cooled 
to some extent by radiation, and the hotte.st visible 
surface was probably never hotter than the average 
temperature at that level. Unfortunately, on account 
of smoke, no temperature readings could be made while 
oil was being introduced nor for a considerable time 
after the run. Even when the smoke had been cleared 
away by the air blast, the temperature observed had 
little significance until the porous deposit of finely 
divided carbon had been burned away. For that reason 
the frequent temperatlire readings taken in the earlier 
runs were later dispensed with and temperatures were 
taken for only a short time before a run. 

Fuels. Two grades of oil were used, kerosene and 
a refined fuel oil of considerably greater density, both 


almo.st impossible to deal with. Petroleum coke was 
used during most of the experiments, the retort carbon, 
of which only a small supply was available, being re¬ 
served for a few runs at the end. 

Record of Observations. The observations and all 
essential data taken during each experiment were 
plotted in colored inks on 40x60-cm. cross-section paper. 
A reproduction of one such sheet is shown in Fig. 3, 
which records the operation of the plant on .June 2. 
The solid rectangular figures at the bottom of the sheet 
represent air blown into the various inlets of the gen¬ 
erator and vaporizer; the height above the origin of 
the upper boundary of each rectangle represents the 
rate of air flow, and the area of the rectangle represents 
the total quantity of air delivered. Similarly the dotted 
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rectanglcB represent the rate and quantity of oil in¬ 
troduced into the vaporizer. The small circles connected 
by straight lines in the middle of the page represent 
observations of temperature nade with the optical 
pyrometer. The irregular curves near (he top of the 
sheet repres(mt the rate of production and composition 
of the hydrogen made. 

Details of Plant PiatFORMANCE 

Tlie ojieratioii of the planl as siiowji h.v Die data sheet 
will be followed descriptively lor the puriiose of 
illu.stratmg the methods of e.xpei’inientation and control, 
a knowledge of which is essential to an undcr.standing 
of the di.scussion of )ilant jierformaiiee which follows; 

On the morning of June Z, lJU lb. of iietioleuiii coke wa.s 
charged into the gcnm'ator and at 7;J0 the blast was started, 
485 cu,ft. iier iniiiute entering the bottom of the generator, 
from which enough was diverted to give |iractically coni- 
ulele eombustion in.side the checker-brick tower (as shown 
by the flume at the top of the lower). At 8:40 the bla.st 
wa.s slopped for .5 minutes while an additional IliO Ih. of coke 
was shoveled into the generator. From 8; 1,5 until ‘J air 
was blown into the bottom of the generator at the rate of 
408 cu.ft. per minute, into the lower secondary air inlets 
at the rate of 182 cu,ft. per minute, and directly into the 
checker-brick tower at the rate of 47(1 cu.ft. per minute. 
At about 8;.50 the temperature of the lower half of the coke 
lied WHS ohseived to he about 1150 deg. holler than the 
upper, consequently the lower secondary to the generator 
was closed and the middle one opened to pass air at appro.xi- 
mutely the same rate. At 9:1,5 the direct uir line to the 
checker-brick tower was closed to permit mixing of the 
blast gas and secondary air before entering the tower, and 
the secondary air for the checker brick was taken by bypass¬ 
ing a portion of that entering the bottom of the generator, 
the amount taken being regulated as licfore to give a small 
pule flame at the .stack. This permiUed 240 cu.ft. per minute 
to be taken into tiie niidiiie of the generator. At 9:4.5 the 
secondary air lo the generator was cul down to about 200 
cu.ft. per minute. Observation tlien showed temperatures 
in both generator and vaporizer well above 1,500 deg. C. 
At 10:15 the blast was stopiied, and at i0:19 kerosene was 
introduced into the vaporizer at the rate of 1 gal. per minute. 
The rate at which ga.s was produced is shown by the wavy 
line at the top of Fig. 3. 

At 11:21, (!2 minutes after starting, 02.8 gal. of kerosene 
had been used and 10,870 cu.ft. of hydrogen produced. The 
composition of the gas produced, ns shown by volumetric 
analysis, is given by the four curves under the rate curve. 
The maximum purity obtained was 93.8 per cent 27 minutes 
after the beginning of the run, the impurities at that time 
being 5.5 per cent of carbon monoxide, 0.4 per cent of 
methane and 0.3 per cent of nitrogen. 

The generator was then charged witli .520 lb. of iietroloum 
coke and the blast .started through the checker-brick tower 
only, in order to burn out the deposited carbon. 

The upward nyivement of the hot zone of carbon-dioxide 
formiition and the sharp fall of temperature after this hot 
zone has passed a given level can be seen quite clearly even 
from the small number of temperature observations made 
in this case. Blowing through the vaporizer alone con¬ 
tinued until 1:3(1, when the carbon appeared to be prac¬ 
tically burned out. The blast was directed into the generator 
at all four levels from 1:30 to 2:29 with a change in the 
secondary air In the checker-brick tower at 2:17. At 2:32 
oil was again turned into the machine at the rate of 
approximately 1 gal. per minute. The lower irregular curve 
at the top of Fig. 3 shows the rate at which hydrogen was 
proiliiced during the run, and the upper irregular curve 
is the record of the purity recorder. At 2:40 the gas had 
attained a purity of 92.8 per cent. 

EFFKrTS ON PlIKITV OF GAS 

If, a.s suspected, the principal impurity were now carbon 
monoxide produced at a rate independent of the rate of 
hydrogen production, the purity should be decreased by 
decreasing the rale of production. If the impurity were 
methane which had not been decomposed because of insuffi¬ 
cient contact with a surface at high temperature, the purity 
should be improved by decreasing the rate of production. 
To test this point the rate of oil flow was cut to half a 
gallon per minute. The purity immediately dropped about 
half of 1 per cent, indicating carbon monoxide as the prin¬ 
cipal impurity. Without waiting to see how far this decline 
would go, the rate of oil flow was restored to 1 gal. per 


minute. The purity increased at once to 94.7 per cent. The 
rate was again increased to 1.5 gal. per minute. The purity 
again increased sharply. The rate of oil flow was increased 
to 2 gal, per minute, but without noticeable effect on the 
purity, indicating that conditions had been reached under 
which the effect of a further increase in rate upon methane 
production would more than offset its effect in diluting 
carbon monoxide. A sample taken at this time for volu¬ 
metric analysis showed Ni 0.2, CO 2.3, CH, 1.2 and Hi 96.3 
per cent. In about 5 minutes the purity of the gas at this 
rate had begun to fall off appreciably, unquestionably 
because of the formation of more methane as the machine 
cooled. The rate of oil flow was cut down to 1.5 gal. per 
minute to check this tendency. The effort was partly suc- 
ce.ssful, a decided break tow'ard horizontal occurring in the 
downward purity curve. The purity continued to drop off. 
however, and after niniiing 1.5 gal. for 9 minutes the rate 
of oil flow was reduced to 1 gal. per minute. Thi.s resulted 
III an immediate increa.se in purity of a little more than 1 per 
rent, followed hy a gradual decline. In ahimt 5 niinutcs 
the impurity was as great as before the change in rate. 
The oil was then shut off entirely, but the production of 
liyilrogcn continued for some time, the purity at first increas¬ 
ing as the rate of production fell off and greater time of 
contact cut down the amount of mcth.inc, and then decreas¬ 
ing a.s the rate fell to so low a figure Dial Ihe carbon 
monoxide again became the dominant impurity. The decom¬ 
position of 48.8 gal. of oil in 39,5 minutes had resulted in 
the production of 8,137 cu.ft. of hydrogen of an average 
purity of about 93 per cent. Burning out the carbon from 
the checker brick occupied the time from 3:18 to 4:20. At 
4:20, 260 lb. of coke was put into the generator, and the 
coke bod was then blown for 28 minutes at all levels. Obser- 
valion now showed the temperatures at various places to 
be about 100 deg. C. lower than at the beginning of the 
previous run. A run was made, nevertheless, prim,arily to 
test the effect of this difference of temperature. The effect 
is quite apparent from the purity curve, which reached at 
the maximum only 91 per cent. As was to be expected 
from the low puritie.s, the effect of changing rate was just 
the opposite of that at the beginning of the preceding run. 
Volumetric analysis at once confirmed the conclusion that 
iiicttuiiie was l.trgely the cause of the low nurity of the gas. 

The preceding dc.scription i.s merely illustrative of 
the result.s obtained during 15 days’ operation of the 
plant under many conditioms. It would require too 
much space to give the results of all these operation.s in 
greater detail. Con.sequently in the article.s to follow 
this one only the more intere.sting data will be pre- 
■sented, mostly in the form of curves showing the 
variations from moment to moment in the compositon 
of the gas produced during the runs. 

Forest Proihiels Rescarcli Carried On 
by Canada 

The progress Vhich ha,s been made in fnre.st products 
research in (’anada is outlined in a recent bulletin issued 
h.v the Federal Department of Interior. This research 
work is being carried on at the Forest Products Labora¬ 
tories at Montreal, and in addition special work is being 
conducted in a timber testing laboratory at Vancouver. 

The work of the Montreal lalxiratories is divided into 
four main divi.sioii.s—namely, pulp and paper, timber 
ph.vsics, timber test.s and wood pre.servation. 

The pulp and paper division has made detailed studies 
of the chemistry of Canadian woods in relation to pulp 
manufacture. Technical processes in the heating of pulp 
liave been investigated. In the manufacture of sulphite 
pulp, experiments have been made in the penetration of 
cooking liquor in relation to moisture content, chips, 
etc. The utilization of waste sulphite liquor has been 
•studied, also chipping, drying and baling of pulp for 
shipment. Other studies cover the efficiency of various 
newsprint splices, and the relation of humidity and 
temperature to moisture content of woods. Blotting 
paper has also been manufactured at the laboratories 
for the first time in Canada. 
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Corrosion of Rustproofed Iron and Steel 


Galvanizing Is the Best Method of Protecting Against Rusting When 
Immersed in Fresh Water Saturated With Oxygen—Uncoated Iron and 
Low-Carbon Steel Corrode at About Equal Rates Under Those Conditions 


By W. P. Wood 

Asslstarii Professor of Metallurgical Engmet^ring. 
UiiIV(*iHlty of Michigan 


T he experiments and results set forth in this 
article are presented with the idea of supplying 
some further data upon the corrosion rates of 
some common ferrous metals when unprotected and 
when protected by some of the well-known rustprooflng 
processes. This work was carried out at the instiga¬ 
tion and with the co-operation of one of the large 
central power stations of the Middle West. 

The main interest in this investigation was centered 
upon the behavior of the samples when immersed in 
various waters. Nothing that is stated here is calcu¬ 
lated to have any direct bearing upon the subject of 
corrosion of ii’on and steel when subjected to atmos¬ 
pheric conditions. The writer believes the two types 
of corrosion are .somewhat different and should be 
apiiroached separately. 

A study of the recent work upon corrosion of iron 
and steel reveals the fact that it is felt by most 
authorities upon the subject that the role of oxygen in 
producing and accelerating corrosion is an exceedingly 
important one. This is particularly emphasized by 
W. D. Richardson' in his exhaustive and in.structive 
•series of experiments. While studying Mr. Richardson’s 
work, the idea occurred to the writer that it might be 
feasible to use pure oxygen as a constant accelerator 
in corrosion tests, thus accomplishing, perhaps, the 
results which it has been hoped by some might be 
reached through use of the acid teats. It is quite well 
recognized that an indiscriminate use of acid te.sta in 
determining relative corrosion rates often leads to 
erroneous conclusions. It is also appreciated that some 
.sort of reliable accelerated test would be very useful. 
In all the testa hereinafter reported the waters were 
kept saturated with oxygen, as nearly as possible, and 
determinations made upon the water showed the pres¬ 
ence of considerable entrained oxygen. 

It is felt that in order to have any comparative value 
corrosion teats should be carried out under ns rigidly 
controlled and uniform conditions as possible. It is 
also believed that too wide an application of results 
obtained under one set of conditions should not be made. 
It is just this which has led to the great confusion in 
corrosion work which is apparent to any one interested. 
For instance, data which may be entirely applicable to 
corrosion by immersion in slowly moving waters will 
not be applicable when the water is moving with a high 
velocity or when quiet. The results of this work are 
felt to be applicable in waters that are slightly agitated 
by a slow motion. It is not proposed that the results 
of this investigation will have unlimited application 
over a wide range of jonditions. 

The metals used were pure open-hearth iron, wrought 
iron, open-hearth steel and a steel containing about 0,21 


per cent coppci'. Analyses of these metals are given 
in Table I. Each metal, uncoated, was tested in two 
conditions, “as received” and after receiving a rough 
polish upon a 200 M wheel. Most of the metal “as 
received” was coated frith a more or less uniform 
amount of mill scale. The pure open-hearth iron did 
not possess this covering of mill scale to as marked a 
degree as the other metals. 

The protective coatings that were investigated were 
those obtained by valorizing, parkcrizing, sberardiz- 
ing, galvanizing and an electrolytic zinc process. It 
wa.s realized that valorizing is not recommended as a 
protection against under-water corrosion, but it was 
thought that it would be of interest to include this 
process, as aluminum in electropositive to iron and 
should offer much the same advantages ns a rust- 
proofing material as does zinc. The physical condition 
of the aluminum coating and its method of application 
would be important factors. Previous to coating, each 
sample was polished upon a 200 M wheel in order to 
produce uniform surface conditions for the application 
of the coating. 

Three waters were used as corroding mediums. 
The.se were distilled water, tap water and a special 
boiler-feed water. Analyses of the last two waters 
are presented in Table II. Particular interest was 
attached to the behavior of the tap water, since it was 
obtained from a system which makes use of liquid 
chlorine as a purifying agent. 

It was not believed that any striking differences 
would develop between metals coated by the same 
process, and therefore it was not deemed necessary to 
run samples of all rustprooflng processes upon all the 
metals. The samples which were a(^ually run may 
be a.scerlained from Table III. 

The dimensions of the samples were approximately 


TABU! I -CHEMICAL ANALYSES OF METAW USED IN 
CORROSION TESTS 

Metal C 8i Mn 8 P Cu tilag 

ripen-lieartli iros. 0 02A 0.014 0 014 0 027 0 003 

W^oiiBlif iron . 0 014 0 238 0,06 0 0 009 0 211 . ' 2'()6 

nopper-stPdl . 0 124 0 073 0 346 0 035 0 009 0 215 

Opi‘n.hpftr(li«teel ., 0 122 0,059 0 297 0 034 0 026 


TARI.E II—rHEMICATi ANALYREH OK TAP AND 

BOILER ft:ei) waters 


ConetltuenU 

Tap 
Water, 
Pt. Per 

noiler Feed, 
Water, 

Pt. Per 

Million 

MlUion 

Alkalinity (ae CaCOa). 

55 5 


Chlorine, .. . 

7 6 

1.8 

Sodium ohlorido . 

12 6 

2.9 

Total solid rceiduo 

lOO.O 


Oxygen oooeumed 

2.7 

Hihoa . . 

4 0 

1.2 

Iron and aluminum oxides 

. 2.6 

2,8 

Calcium . 

23.1 

2.1 

Calcium oxide (CaO). . . ... 

32 3 

2.9 

Calohiin carbonate . 

. .. 57.6 

5.2 

Salohatee .. . ... 

. Nil 

Nil 

Di^lved and entrained oxygen 

. 31.2 

24.5 


American Institute of Chemical Engineers, vol. 18, p. 169. 
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a.s follows: 2 in. loiix, ] in. wids and in, tliick. Each 
test was carried out in triplicate jii order to obtain 
reliable results and the averatje value of the three 
used in making compulations. It might be stated at 
this point that in no case was there aii.v wide variation 
among the three check sami)les. Each tvpe of sample 
was expo.sed for four different lengths of lime—1 
month. 4 months, 8 months and 1 year. The total num¬ 
ber of samples in each test was therefore twelve. 

The dimensions of each sample were take)] by means 
of micrometer and steel scale, after which the total 
area was computed. The samples were all washed in 
distilled water and 95 per cent alcohol and dried for 
one hour at 105 deg. C. in an elretric oven, being sub¬ 
sequently stored in a de.ssicatoi' until convenient to 
weigh them. Weighings were made correct to fourth 
decimal placi'. After weighing, the samples were placed 
in the water for the designated length of time, at the 
expiration of which they were removed and again 
washed, dried and weighed as befori'. Rust was nearly 
always flocculent, non-adherent and washed off very 



I'lC 1—SKKTOM OF TA.NK U.SEU IN C0UK(5.S10X 
F.XI'lOniMKNT.S 


demonstrate the great importance of uniform surface 
conditions jn corrosion phenomena. 

Apparatus 

Before describing the apparatus by means of which 
the corrosion tests were carried out, it will probably 
be advisable to review .some of the conditions which 
are known to effect corrosion and which must be taken 
into account in carrying out corro.sion tests. The.se 
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easily. In preparing the samples for immei-sion the 
idea in mind at all times was to maintain as nearly as 
possible uniform surface conditions. 

Some exception might be taken to the statement that 
weighings were correct to the fourth decimal place. 
This criticism might be particularly applicable to the 
weighings made subsequent to immersion, as it was not 
always possible to wash off the last trace of adherent 
rust from the .sumples. Some experiments were made 
to determine the relative error introduced from this 
source and it was found that these la.st traces of rust, 
which in many cases were mere discolorations, weighed 
only a few tenths of a milligram, even though they 
appeared quite bulky at times. 

In all, about seven hundred .samples were run in 
this aeries of testa. The great difficulty involved was 
in keeping track of each sample during the entire 
process. Each sample was stamped with a number as 
soon as it was cut from the original stock. "As 
received” samples were stamped lightly, in order to 
avoid a tendency for corrosion at that point. Polished 
and coated samples were stamped more deeply, as the 
marks were subsequently nearly obliterated by the 
polishing and rustproofing operations. It was observed 
that in only a few instances did this number cause 
excessive local corrosion and even then the difference in 
weight was very slight when these samples were com¬ 
pared with their checks which had not exhibited the 
excessive corro!"'-" —-"" 


conditioji.s were obtained from a study of the work of 
other investigators, more particularly the work of fleyn 
and Bauer.’ In all there are about twenty-one factors’ 
tlnit influence corrosion, but the five enumerated below 
wore considered of the most importance. They are: 

1. Ri.se in temperature of the corroding liquid usu¬ 
ally increases rate of corrosion. 

2. An increase in depth of immersion decreases cor¬ 
rosion, 

,1, An increase in the exposed surface of the liquid 
increases corrosion. 

4, Chemical impurities in the iiquid increa.se the 
action. 

5. The corrosion is usually in direct ratio to the 
amount of liquid present. 

Most of the variables may be partly eliminated in 
the following manner: (1) Use same amount of liquid, 
(2) run tests at same temperature, (8) use same depth 
of immersion. (4) use pieces of metal from same stock 
piece. In building and locating the immersion tank 
the conditions enumerated were kept in mind. 

A diagram of the tank used will be found in Fig. 1. 
As will be seen it is a three-compartment tank, 6 in. 
deep, built of 1-in. lumber. A narrow strip of wood 
was fastened around the inside of each compartment 
4 in. from the bottom to support'the glass rods, which 


*ifi(teilnngen aiia dim K6>iipUchen IdateTialprvfungaa/nit, 1908 - 


•-A. F. Weridler. An unpubllahed manuscript on corrosion. 
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in turn supported the sumples. Commercial oxygen 
was supplied by tanks and was brought into each com¬ 
partment through a steel pipe manifold and glass deliv¬ 
ery tubes; its flow was regulated by a rubber hose 
connection and a stock cock. Oxygen was regulated in 
such a manner that about one bubble per second rose 
from each delivery tube. This bubbling produced a 
slight but constant agitation of the water in the tank. 
A space about 6 in. square was left in the center in 
which no samples were placed. 

Since it has been shown that light has an effect upon 
rate of corrosion, each compartment of the tank wa.s 
supiilied with a tight-fitting wooden cover. These cov¬ 
ers also prevented objects from falling upon the samples 
and. most important of all, maintained the atmosphere 
over the surface of the, water much richer in oxygen 
than normal, a condition maintaining a mijre uniform 
and larger concentration of oxygen in the water. Table 
11 gives data on the amount of oxygen carried in one 
test. No doubt the concentration varied largely at 
times. 

Samples were laid flat in order to eliminate the 
variations in corrosion rate by varying depths of im¬ 
mersion. A depth of 2 cm. of water was maintained 
over the upper surface of the s,amples. Evaporation 
losses were made up by occasional additions of pure dis¬ 
tilled water. Jn placing samples in the tank care was 
taken to make a uniform distribution in order to offset 
any local conditions obtaining in various parts of the 
tank. 

The tank was placed in a room where the average 
yearly temperature variation was not over 15 deg. F. 
from the average yearly temperature of 70 deg. F. 
The tank never received the direct rays of the sun; 
moreover, the sun shone in the room only a short time 
during each day. 

The flow’ of oxygen was kept practically constant over 
the entire year. There were, of course, some unavoid¬ 
able breaks occasioned by leaks in the delivery system 
or in the valves on the oxygen tanks. On the average 
one lank of oxygen would last about 3 weeks. 

Results for Uncoated Metals 

Results are presented in Table Ill, which give total 
losses for the periods noted. Rate of corrosion may be 
had by dividing those figures by 30. 120, 240 and 360 
respectively. 

During the first few months of the test nearly all 
of the samples were corroding at a more rapid rate than 
they were during the last months of the year. This 
is probably due to the accelerating effect of the oxygen 
being gradually overcome by the formation of a pro¬ 
tective coating of flocculent rust which does not entirely 
inhibit corrosion but regulates its rate. There seems 
to be no evidence that the composition of the water has 
any general effect in bringing about this primary 
acceleration. 

It is seen that all four metals arc corroding at not 
widely varying rates at the end of the year, the point 
of interest lying in the fact that the open-hearth iron 
is corroding more rapidly than any of the others about 
80 per cent of the time. This is in accordance with 
the observations of Richardson, and is due to the large 
amount of oxygen present. 

Wrought iron ajd steel corrode at about the same 
rate under the circumstances here present. The writer 
feels that this is about the situation which will be 
found generally where these two metals are concerned. 


There is some difference in the corrosion phenomena 
between the polished and unpolished samples. The 
majority of the “as received” samples corrode more 
slowly at first than the polished samples, probably due 
to the protective akin of oxide. This effect is transient 
and at the end of a year the samples are all corroding 
at about the same rate and have similar surface 
conditions. 

Samples in tap w'ater were watched with interest on 
account of the chlorine content of the water, but the 
effect of the chlorine is apparently not very pronounced. 

It seems to accelerate corrosion of wrought iron, but 
it is believed that the increased corrosion would not 
he large. 

Whether the introduction of a few tenths of 1 per 
cent of copper will suppress corrosion of iron and steel 
w'hen immersed in water is still being debated in some 
quarters. As far as results of these tests are con¬ 
cerned the copper does not appear to affect the cor¬ 
rosion in any way. In general, small variations in the 
composition of iron and steel are practically without 
effect as influencing corrosion by immersion. 

Probably the most vital thing to be observed in cor¬ 
rosion experiments is the tendency toward pitting. 
Loss in weight provides a means for comparative study, 
but the pitting tendencies of a metal are what deter¬ 
mine its actual value. This point is stressed by most 
authorities upon the subject. An examination of the 
uncoated samples in this investigation failed to estab¬ 
lish any notable differences in this respect among the 
four metals tested. The only statement which can be 
made is that the samples immersed in tap water (which, 
it is remembered, carries dissolved chlorine) showed 
slightly more tendency to form pits than the samples 
immersed in the other waters. 

Rustproofei) Samples 

(Valorized Sampler. --Calorized samples acted in a 
very erratic and unexpected manner. All the samples 
with the exception of those iii boiler feed water .showed 
a gain in weight for 4 months. After that an appre¬ 
ciable loss in weight bi^gan. The preliminary gain was 
probably due to the oxidation of aluminum upon the 
surface of the samples. 

After 8 to 12 months’ immersion the samples showed 
very noticeable evidence of corrosion, the weight in 
mo.st cases approaching or becoming less than the 
weight of the original sample. Great variations in this 
respect were noted. The most seriftus aspect of this 
corrosion was a very pronounced tendency toward pit¬ 
ting. This is no doubt due to the uneven surface of 
the calorized metal. 

While the results of this investigation did not indi¬ 
cate a very desirable behavior of calorized metal when 
immersed in water, there were certain aspects which 
would lead to the conclusion that if the aluminum coat¬ 
ing could be smoothly and evenly applied, it would fur¬ 
nish an excellent corrosion-resisting surface. 

Sherardized Samplea .—Sherardized samples all showed 
a more or less steady increase in the rate of cor¬ 
rosion, but the corrosion was less marked in distilled 
water. Corrosion was extremely localized—not one 
sample showed an even corrosion all over its surface. 
Rust would soon perforate the sheet or pipe which had 
been thus “protected.” 

G<dvanized Samples .—These samples showed much 
the best resistance to corrosion. At first they lost 
weight as rapidly as the other rustproofed samples, bn* 
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afterward the rate of corrosion became constant and 
very slow. The most important thinn in connection 
with these samples was this: Careful examination 
failed to reveal any evidence of local action or pitting. 
In fact the samples which were immer.Hed for a year 
did not give any visible evidence of the long immersion. 

Electrolytic Ziw Process.—Next to the galvanized 
samples, these exhibited the best average results. At 
first corrosion was not very marked, but about half 
the samples .speeded up after the first (i months. At 
the end of a year some of the samples were corroding 
very rapidly and the protective coating had disappeared 
over large areas. Corrosion appeared to start over 
much broader areas than in sherardi/.ed .samples. No 
serious tendency toward pitting was observed. 

The Parkerized samples exhibited erratic behavior 
similar to that evidenced by the calorized samples. 
Some samples showed steadily increasing and very de¬ 
cided corrosion. Others were nearly as good as gal¬ 
vanized metal. In .some the dark-colored coating had 
entirely disappeared. However, there was no tendency 
toward pitting. 

It was very evident that large variations were pres¬ 
ent in the thickness and character of the coating. If 
these conditions wen’ investigated and uniformity es¬ 
tablished, it is posailfle that this coating might have 
a distinct value, under some circumstances, as a pro¬ 
tective coating for iron and steel articles when im¬ 
mersed in water. 

Summary 

1. The presence of oxygen apparently causes an ex¬ 
aggerated initial corrosion in iron and low-carbon .steel. 

2, The presence of a small amount of chlorine in tap 
water causes a slight but not serious increa.se in cor¬ 
rosion rates of immersed metals. 

n. The composition of ii’on and steel does not affect 
noticeably the corrosion rate when metal is immersed 
in water. This applies particularly to the presence of 
copper. , 

4. DilTerent surface conditions of a metal tend to 
become equalized over a period of time and the cor¬ 
rosion rate to become steady and uniform when the 
metal is in the presence of large amounts of oxygen. 

5. The presence of large amounts of oxygen does not 
appear to increase the tendency toward pitting in a 
corroding piece of iron or steel. 

6. Galvanizing seems to offer the best means of pre¬ 
venting the corrftsion by immersion of iron and steel. 


New Type Vertical Retort 

A new styh; construction of the Glovor-We.st vertical 
retort has tieen prepared in the course of the recon¬ 
struction of eighty vertical retorts at the Belfast. Ire¬ 
land, plant. The Oa.'t Journal (London), of March 28, 
page 821, describes the modified form as follows: “The 
retorts will be increased in length by the addition of a 
steaming chamber at the base. In this chamber, which 
takes the form of an enlargement of the retort section, 
the steam, introduced for the purpose of water-gas gen¬ 
eration in the retort, is raised in temperature, at the 
expense of the residual heat of the coke, to that ncce.s- 
sary for the water-gas reaction. By the adoption of 
the new principle, the yield of gas in this installation 
will be increased by 2 million cu.ft., and the labor cost 
per setting, remaining constant, will be correspondingly 
less per 1,000 cu.ft. of gas made.” 



Legal Notes 



By Wellington Gustin 

Of the ('hloHpo lliir 


Demurrage Charges Held to Be Taxable 

Are Part of Payment for Transportation, Though Made 
Primarily to Discourage Detention of Cars 

In two ca.se.s, the Procter & Gamble Co. versus United 
States and the Buckeye Cotton Oil Co. versus United 
States, the Federal District Court held that demurrage 
charges for failure to load and unload cars within the 
“free time” permitted by the rules of railroad com¬ 
panies were taxable as a part of the charge for trans¬ 
portation, under the revenue acts of 1917 and 1918 
impo.’u'ng a tax on the amount paid for transportation, 
since “demurrage” is a terminal charge, a part of the 
charge for transportation, even if the purpose of 
demurrage is primarily to prevent the detention of cars. 

The ca.ses arose under the revenue acts, title .fi, .sec- 
tion.s .fiOO-fiOff, of the act of 1917, and title 5, .sections 
fiOO to 502, of the revenue act of 1918, imposing a tax 
on the amount paid for transportation, and involved 
the question of whether demurrage charges to load and 
unload cars within the “free time” permitted hy the 
rules should be included a.s part of the cost of trans¬ 
portation and thereby subject to tax. Article 2 of 
regulation 49 provided that the word “transportation.” 
as used in title 5 of the revenue acts mentioned, in¬ 
cluded "receipt, delivery, elevation, transfer in transit, 
ventilation, refrigeration, icing, storage, demurrage, 
towing, lighterage, trimming of cargo in ves.sela, wharf¬ 
age, handling of property transported, feeding and 
watering live stock, and other incidental services and 
facilities.” Plaintiffs contended that a charge for de¬ 
murrage was not taxable as a part of the charge for 
transportation. (281 Federal 1014.) 


Insufficient Memorandum of Sale 

Rules .Set Forth Relating to Correspondence and Oral 
Evidence Under Statute of Frauds 

Controversy over a sales contract between the Western 
Metals Co., of Cleveland, Ohio, and the Hartman Ingot 
Metal Co., of Chicago, emphasizes some valuable in¬ 
formation to buyers and sellers. The former brought 
suit against the latter and obtained judgment, but this 
has been reversed by the Appellate Court and then 
affirmed by the Supreme Court of Illinois, 30,8 Ill. 479. 

On Nov. 2, 1918, the presidents of the two corpora¬ 
tions met by' chance in Cleveland in the office of a mutual 
acquaintance. There was some talk then regarding a 
sale by the former to the latter of a quantity of scrap 
brass. Following this conversation the former .sent the 
latter a confirmation of a sale upon a printed blank for 
25 tons of red brass borings at 20c. per lb. and 25 tons 
of clean light bra.ss at 13c. per lb., calling for shipment 
within 3 months with regular terms. In response to 
thi.s the Ingot Metal Co. sent a letter refusing to accept 
any shipments of metal until such time as notice was 
given, owing to a badly congested Condition at the plant. 
On Nov. 11 the Western Metals Co. asked the alleged 
buyer to notify it when conditions would make a ship- 
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merit possible. No reply was made to this letter. On 
Dec. 4 the claimed seller again wrote the alleged buyer 
advising that it was shipping 50 tons scrap covered by 
the contract. The buyer wired that it would refuse to 
accept the shipment. On the same day it notified the 
.seller by letter that it would under no circumstances 
receive any materials until it had notified seller to make 
.shipment. 

On Dec. 9 the seller replied by saying it would comply 
with the request for a short time, but would not with¬ 
hold shipment much beyond Jan. 1. On receipt of this 
letter the alleged buyer replied that no shipments were 
to be made until specific in.structions were sent to that 
effect. On Jan. 3 the seller reque.sted shipping in.struc¬ 
tions at once. Four days later the alleged buyer replied 
as follows: 

“On account of the government cancelint? orders on 
all purchases they have made, we are likewise canceling 
all written orders we have given our trade. We might 
hiive given you a verbal order, and this would be under 
I he same ruling as all written orders we have given 
others.” 

Following receipt of this letter the Western Metals 
Co. Ijegan suit in Chicago for breach of contract. The 
Il.-irtman Ingot Metals Co., defendant, pleaded the 
statute of frauds of both Ohio and Illinois and denied 
liability generally. A jury returned a verdict for 5)4,500 
111 favor of the seller and judgment was rendered there¬ 
on. The higher courts have now reversed this judgment. 

Statute Requirinc a Writing 

That an oral contract of sale was made in Cleveland 
by the presidents of the opposing corporations was 
established by the jury and the judgment of the trial 
court. But the appellate courts found that the action 
was barred because of the provisions of section 4 of the 
uniform sales act, commonly called the statute of 
frauds. This section provides: 

“A contract to sell or a sale of any goods . . . 

of the value of $600 or upward shall not be enforceable 
by action . . . unless some note or memorandum in 

writing of the contract or sale be signed by the party 
to be charged or his agent in that behalf.” Hurd’s Rev. 
Statutes, 1921, page 2855. 

The seller contended that this sale of brass was not 
within the statute and therefore the law applied was 
erroneous. The court said it was not necessary, in 
order to take the contract of sale out of the statute, 
that there be a formal written contract, nor is it neces- 
sar,v that the written memorandum be complete in one 
writing. It is now established that a complete contract, 
binding under the statute of frauds, may be gathered 
from letters, writings and telegrams between the parties 
relating to the subject matter of the contract and so 
connected with each other that they may be fairly said 
to constitute one paper relating to the contract, though 
only one of the writings may be signed by the party to 
be charged. 

No particular form of language is necessary to con¬ 
stitute the memorandum requisite to satisfy the re¬ 
quirements of the statute. Any kind of a writing, from 
a solemn deed down to mere hasty notes or memoranda, 
from which the intention of the parties may be gathered, 
a.s in other contracts, will be sufficient. 

It is equally well Established, says the court, that the 
signed writing or writings must refer expressly to the 
other writing, or the several writings must be so con¬ 


nected, either physically or otherwise, as to show by 
internal evidence that they relate to the same contract. 
(32 L. R. A. 127.) A paper signed by the party to be 
charged cannot be incorporated in a paper not signed 
by him by a referenc* in the latter. The signed paper 
must refer to the unsigned paper in clear and distinct 
terms. (27 Corpus Juris, 2G3.1 

Oral evidence is inadmissible to connect the several 
papers or show that they relate to the same trans¬ 
action. Oral evidence can only bring together the dif¬ 
ferent writings, it cannot connect them. They must 
show their connection by their own contents. The con¬ 
nection must be apparent from a comparison of the 
writings themselves. (25 Ruling Case Law 680.) 

What Oral Evidence May Show 

After the several writings connect themselves together 
into one complete memorandum, parol proof is proper 
to show that the several writings apply to the subject 
matter of the suit, and not to some other sale. This is 
equally .so in case the complete memorandum is con¬ 
tained in one writing. The rule with respect to the 
admission of parol proof is the same, whether the 
memorandum is to be found on one paper or on several 
papers which connect themselves together. The wis¬ 
dom of the rule forbidding the use of oral evidence to 
show the connection between the several papers is ap¬ 
parent, says the court. 

On this point it says: “If it is necessary to use oral 
evidence to show that the papers are parts of one con¬ 
tract of sale, then the contract becomes partly oral and 
yiartly written and we have then introduced all the mis¬ 
chiefs which the statute of frauds and perjuries was 
intended to prevent. The line must be established some¬ 
where, and that line has l>een wi.sely established at a 
definite point. If we break across this line and permit 
the use of some oral evidence to connect the writings* 
then we introduce, into the law confusion and uncer¬ 
tainty, becau.se no one will know how much oral evidence 
will be permitted to join the several writings in a given 
case.” 

Going over the correspondence in the case at bar, the 
court said such admitted the existence of a contract of 
the sale. That this sale was made was not questioned 
in the Supreme Court. The question presented was 
whether this correspondence makes out a memorandum 
of this contract of sale, complete in all its terms, and 
signed by the buyer. The court fouid that the letters 
nowhere made the slightest reference to the confirma¬ 
tion, nor did the buyer ever admit the confirmation 
correctly stated the terms of the contract. Conceding 
that its letters admit the existence of the oral contract 
sale, there was nothing in the letters, nor in any paper 
to which the letters refer, that states any of the terms 
of the contract, says the court. 

Finally, it is unquestionably the law that the memo¬ 
randum upon which it is sought to charge a party to a 
contract must state the contract with such certainty 
that its essentials can be known from the signed writ¬ 
ing, or by some reference to parol proof to supply the 
essential elements of the contract or to supply the con¬ 
necting links between the signed writing and some 
other writing or writings. 

In this case the correspondence offered in evidence 
did not meet these requirements, and the court so 
found, affirming the Appellate Court judgment which 
had reversed the trial court judgment for the seller. 
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Marhinory 

and Appliances 

for Pniduction and Control 


Equipment News 

From Maker and User 


Materials 
and Accessories 
for Chemical Industries 


Gasoline Shovel 

The i’awliiiif & Harnischfeger Co. 
of Milwaukee ha.s brought out a l-yd. 
ijaaoline shovel mounted on corduroy 
traction, which .should have a wide 
application in .shovel work. Shovel 
users will be interested in thus new 
machine, becau.se it is one-man Oper¬ 
ated, does away with fuel and watei- 
hauling and starts and stops in¬ 
stantly without requiring overtime 
■work for firing. 

This shovel is similar in design to 
f-yd. machine that was brought some 
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years ago by the Pawling & llar- 
nischfeger (to. and that is in use all 
over the United States. One of the 
principal features of the gasoline 
shovel is its crowding motion, which 
has proved succe.ssful on the J-yd. 
machine. The pinion on the shipper 
•shaft is driven by a heavy steel chain 
from a set of planetary gears 
mounted in the forward drum of the 
machine. This mechanism can shake 
the dipper very rapidly, which is ex¬ 
tremely necessary when operating in 
clay. It also can force the dipper 
into the toughest soil. 

This machine can be used with 
dragline bucket, clamshell, pile-driv¬ 
ing rig or crane hook. The Alu¬ 
minum Co. of America, American 
Agricultural Chemical Co., Lincoln 
Clay Products Co,, American Brass 
Co. and many industrial companies 
are using these machines with good 
success. Like the smaller machines, 
it is built throughout in a thorough 
manner, being made principally of 
steel; forged alloy shafts being used 
for heavy duty parts. Gears are rU 


of .steel with cut teeth. The traction 
ns one of the most important parts of 
the machine and is of heavy con¬ 
struction. The track links are of 
single piece special steel castings 
joined by alloy steel pins. There are. 
tw(i pair of driving and idler 
sprockets on each machine and the 
corduj'oys ai'c non-cloggable even 
in the heaviest going. 


Fxronoiny Recorder 

The Uohling Instrument Co., 
Paterson, N. ,1., has developed and 
placed on the market a new combined 
barometer and vacuum recorder 
lirimarily for determining 1 1 ) the 
absolute back pres.sure in steam tur¬ 
bine and condensing plants, (2) the 
barometric pressure, (2l the con¬ 
denser vacuum, (4) the existence of 
air leakage into the condenser, etc., 
and (,')) the ability of the conden.ser 
to handle the load. This combined 
recorder consists merely of two float 
chambers, one of which is connected 
with a barometric mercury column 
and the other with a mercury column 
ill communication with the con¬ 
denser. These columns and float 
chambers are secured to the recorder 
ca.se. The pens are actuated by 
means of floats resting on the mer- 

ciirv in the two - 

chambers. The jj j 

movements of the 
floats corre.sponri 
e X a c 11 y to the 
changes in baro¬ 
metric pressure 
and in vacuum 

The measure¬ 
ment of baro¬ 
metric pressure 
and vacuum by 
means of mercury 
columns is stand¬ 
ard for power 
plant testing, and 
therefore the 
readings of the 
combined barom¬ 
eter and vacuum 
recorder are at 
all times accurate 
and reliable. 


There is no necessity for calibrating 
the recorder against mercury column 
testers as is customary with instru¬ 
ments utilizing diaphragms, tube 
springs and multiplying lever 
mechanisms. 

The recorder draws automatically 
and continuously the barometer and 
vacuum records on the same chart. 
The barometer record is used as a 
base line for reading the absolute 
back pre.ssure directly off the chart. 
As long as the two curves, barom¬ 
eter and vacuum, vary simultaneously 
and proportionately, everything is as 
It should be. However, should the 
vacuum fall when the barometer re¬ 
mains constant, either considerable 
air IS leaking into the condenser or 
the condensei is not able to handle 
the load. 

By means of the recorder chart 
the operator is at all limes able to 
ascertain whether his turbine or con¬ 
denser is operating as efficiently as it 
should, and to know whenever air is 
leaking into the system, thereby im 
pairing the vacuum and causing an 
unnecessarily high turbine steam 
consumption. The ex'istence of air 
leakage is instantly revealed, and 
thus can be located and eliminated 
by the operator before an appreci¬ 
able waste or heat loss is incurred. 
The instrument records any part of 
the total range of 0 to .31 in. 
Vacuums from 25 to 31 in. and the 
corresponding absolute back pres¬ 
sures, or vacuums from 20 to 31 in., 
etc., may be recorded with great ac¬ 
curacy over nearly the full face of 
the chart, the remainder of the chart 
being used for recording, on a con¬ 
tracted scale, the lower vacuums 
down to atmospheric pressure. 


Catalogs Received 

Stuhtevant Mill Co., TSoston, Mass — 
I'alaloK 7711, doscrlptive of the Sturtovanf 
Moto-VIbro ScToen, an inclined vibratorv 
seiren. featuring the different wavs wbirii 
this can be installed. 

Stiirtrvant Co., Boston. Mass.— 

Itooklot. Description of the Sturtevant 
\eldulatlng Unit Installed at the Armour 
berilUzer Works. Columbus, Ga. 

Loms Allib Ca, Milwaukee. Wia.—Cata¬ 
log «)n the Wataon Multi-Speed Motor, a 
motor which operates on a polyphase alter¬ 
nating current having adjustable speed 
through field control over a range of froiti 
two to four aoeed-s. 
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Book Reviews 


BookH on Mineral Rennurees 

Two excellent huoklets have recently 
been published by our Knglish cousins, 
books that will prove welcome to all 
who have interest in the sources and 
statistics of metal and mineral produc¬ 
tion. One is printed *>y the Imperial 
Mineral Resources Bureau (H. M. Sta¬ 
tionery Office, T.ondon, 218 pages, price 
4s. Hid.), and pre.sents a digest of 
statistical and technical information 
relative to the production of silver, 
especially during the war period (191H- 
1919). It is one of a long aeries of 
such tracts recently published. Turn¬ 
ing its pages one is struck with the 
evident care used in its compilation and 
the comprehensiveness and conciseness 
of the volume. 

No leas valuable should be the mono¬ 
graph on (lopper Ores, written by 
Robert Allen a\nd published by the 
Imperial Institute (published by John 
Murray, Albemarle St., W., London; 
220 ]>agea, price 7s. (Id.). This is one 
of a series published by the Institute 
giving a general account of the occur¬ 
rences and commercial utilisation of the 
more important minerals. 


Isl .\HTK na l.os McTAl.ns Ti anslntcd. from 
Die .Spunrsli of Alvai'o Alonzo Barba, by 
Ho.i.s 11. Dotiiiliuis nml A’ F Malltr.v.ion 
Sew York .Tolm Wiley * Sons. Inc 
cs.s rtp. lllu.s. Price till 

The eminence of Or. Mathewson in 
the profession of metallurgy will teinl 
to enhance the popularity of this trans¬ 
lation, made in collaboration with Ross 
K. Douglass, of v.'liat is recognized as 
the oldest published treatise on Ameri¬ 
can metallurgy. Barba, the author, 
was at one time an ecclesiastic at 
Potosi, Bolivia—noted during many 
centuries for its fabulously rich silver 
mines; the book was first published in 
Spain in 1(140. Translations, into 
English, French and German, have 
been made at various dates, but these 
are incorrect, inaccessible and lacking 
in a proper interpretation of the 
technology of Barba's day. Students of 
metallurgy, particularly those who 
have followed the history of mining in 
South America, should be grateful to 
the translators, both of whom are un- 
u.sually well qualified to present an 
English version without mutilation of 
the original sense. 

Book I discusses "The Manner in 
Which Ores Are Begotten, and the 
Things That Accompany Them.” In it 
are described such considerations as the 
smell and taste of earths, and their 
recognition thereby, a defence of the 
opinion that sulphur and mercury are 
the components of metals, and sundry 
other quaint arguments and views. 
Book II deals with the amalgamation of 
silver and gold ores; Book III, the 
treatment by cooking (pan amalgama¬ 
tion) ; Book IV, the reduction of ores 
"by smelting, and Book V describes the 


practice of refining and parting. The 
greater part of the treatise, therefore, 
forms a thesis on a subject in which 
the author had gained much experience 
and formed sundry basic conclusions, 
many of which were m error and not 
a few were influenced by religious 
views. The translators have peppered 
the Engli.sh version with comments, in 
brackets, which will prevent the metal- 
lurgically uninitiated from accepting 
too readily many of the conclusions. 
The volume is illustrated by several 
informative cuts that show the equip¬ 
ment used by metallurgists in the 
seventeenth century and thereabouts. 

It should find a place in every library 
of mining an<l metallurgical works of 
referqpce, as a record of wliat was 
being done and the standard and prac¬ 
tices of technology in those far-olT 
times. A. W. Allen. 

'I'ilCIlNIi’\l, ANAI.YSIS Ob' S'lKKI, AND STKKI. 
WoltKS Matekiai.s liy Frank T Sisro. 
McGraw-mil Hook Co.. lni‘. New York, 
(ixll) In. reU) pp.. with illuBtriitlonB In 
tile text Htnl tlK tables I'l'iee 
Of all the branches of analytical 
chemistry, the analysis of steel un¬ 
doubtedly has received the greatest 
amount of attention, judging from the 
large number of hooka already pub¬ 
lished. To write a book of any con¬ 
siderable novelty i.s a matter of some 
ilifficulty. However, the author has 
produced a book which marks a dis¬ 
tinct departure from the manuals of 
steel analysis previously published. 

This book is written from the stand¬ 
point of the rapid and accurate analysis 
of steel and steel works materials for 
commercial purposes. 

The first quarter of the book, Part 1, 
is devoted to the design, equipment and 
operation of the laboratory. It is the 
first adequate discussion of these 
topics from a practical standpoint that 
has come to the attention of the re¬ 
viewer and is a distinct contribution to 
the literature of the subject. The 
chapters on “The Qualifications and 
Selection of Laboratory Employees,” 
“The Organization and Efficient Op¬ 
eration of the Steel Works Labora¬ 
tory,” and '“Errors in Routine An¬ 
alysis and Their Control” will be of 
considerable interest to those who have 
charge of laboratories, and valuable to 
beginners in such positions. The 
chapter on “Record Keeping and 
Costs for Steel Works Laboratory” 
will prove of considerable assistance 
in tho.se laboratories where such mat¬ 
ters are too frequently neglected. 

Part 2 deals with “The Analysis of 
Plain and Alloy Steels.” The methods 
as a whole are well selected and care¬ 
fully worked out in detail. The chap¬ 
ter on “The Determination of Carbon 
in Plain and Alloy Steels” is excellent. 

Part » is devoted to “The Analysis of 
Steel Works Materials” and includes 
the analysis of pig iron, cast iron, the 
ferro-alloys, ores, fluxes, refractories 
and slags. 

The English in a few places is a 
little “sloppy,” as “a new 5-gal. bottle 
syphoned from a carboy of solution.” 


In standard works previously pub¬ 
lished, Ehrlenmcycr is invariably capi¬ 
talized, likewise Meyer and Gooch. The 
author always u.ses the above terms un¬ 
capitalized, and yet capitalizes Nesbitt. 
Itswould be preferable to adhere to the 
standard practice in such matters. 

This book is commended to the at¬ 
tention of university and college pro¬ 
fessors teaching analytical chemistry. 
Students who contemplate entering the 
field of metallurgical work should read 
this book. The rapidity and accuracy 
with which work is done in a steel 
laboratory will be (|uite a revelation to 
them. 

Superintendents and managers in 
steel works would be considerably en¬ 
lightened, doubtless, by reading Part 1. 

G. W. Walker. 


Metulliirgiral Transactions 

.loTOtNAI. or THK INSTITUTK OK MkTAL.S. Vol. 

>8 I'klllcil by a S/mte Hootl. The Instl- 
tulc. 8f) victoria Ht.. tsinOon, S. W. 1; 
1.11118 paRcs Price to non-nlctilbers. 

Ills ( 111 . 

.loOU.SAT. OK THK lllON AMI KtF.KI. INSTITOTK. 

I'ol lIKi Eiiitcil bv (Irorgr C Lloyd, 
'rile Institute : and Spoil & Chamberlain. 
128 I.lbcrtv St.. New York. 157 piiKes. 

Pi lee, $3.5(1 

These publications are much alike in 
general plan. Each give.s over about 
half its space to abstracts of current 
technical literature in its respective 
field. The first halt of each book is oc¬ 
cupied with the papers read before the 
fall meeting, together with contrib¬ 
uted discussion. Both institutes are 
now paying a great deal of attention to 
the advanced phases of physical metal¬ 
lurgy, metallography and the properties 
of heat-treated alloys—the Institute of 
Metals even more than the older asso¬ 
ciation. It js an interesting speculation 
whether this is a true reflection of the 
weight of importance which the “prac¬ 
tical" and “theoretical” aspects of the 
art are held by the members of so¬ 
cieties, or whether it is only an evidence 
that the advanced students find more 
time and urge to write about their do¬ 
ings than the ambitious operator. 

At any rate, either type of man will 
find great stimulation in many articles 
in both books. By that same token the 
books will not be overly interesting to 
the rule-of-thumb opesator. But even 
the chemical engineer can find much to 
interest him. Thus, the May Lecture of 
the Institute of Metals was by Sir 
Ernest Rutherford, on “The Relation of 
the Elements,” which dips even as deep 
as the structure of the atomic nucleus. 

The other volume contains a uaper 
by J. H. S. Dickenson with this im¬ 
posing title: “Some Experiments on the 
Flow of Steels at a Low Red Heat, With 
a Note on the Scaling of Heated Steels.” 
In it, and its appended discussion, will 
be found some very interesting history 
of the Claude synthetic ammonia proc¬ 
ess—how they tried first one metal, 
then another, each catalyzing tube fol¬ 
lowing the other out through the roof 
in fragments until the proper alloy 
was finally discovered. 

E. E. Thum. 
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Sulder fur Aluminum* 

Most, of the metals commoriiy used ni 
solders, except ma^cnesium, are electrr>- 
positive to aluminum, so that any 
metals used in making a soldered joint 
of aluminum act electrolytically in the 
presence of moisture as positive gal¬ 
vanic poles, acceleratin)^ the corrosion 
of the aluminum. Ma^rnesium cannot 
be utilized advantaf^eously even lliou^rh 
it IS electronegative to aluminum, be¬ 
cause the metal disintejrrates rapidly in 
the presence of moisture. Soldered 
joints of aluminum which are to be-ex¬ 
posed to moisture should be protected 
against corro.sion by a paint or varnisli. 

Various compositions of zinc-lin ami 
zinc-tin*aluminum solders pive the best 
results. The tensile strenjrlh of a ^rood 
aluminum solder is about 7,000 lb. iier 
.sq.in., for those with higher tensile 
strentrth liave, in ^jeneral, their tem- 
])erature of complete liquation too hiirh 
for soldennp purpcises. As a rub* the 
strenijth of an aluminum-soldered joint 
depends upon the type and upon the 
workmanship. 

PulMulionH in Ghh P'Iuw 

Kor the jmrpose of studying' the na¬ 
ture of pulsation and ti) discover some 
practical means of reduciriK m* elimi- 
nalinp it or of compensating: for its 
effects on the devices used for measur¬ 
ing; fluid flow, a joint invesliffation was 
undertaken by Ohio State University 
and the A.S.M.E. The results are re¬ 
ported in a paper in Mccliaa'cof L’api- 
for Api’il, 11123, by Horace .ludd 
and Donal B. I'holey. 

The investijration was confined to the 
venturi meter, the orifice, the fian;;e 
nozzle meter and the pitot meter, usinn 
air flow from a small compressor dis- 
charg-in^; into a 3-in. line. 

The ajiparatuE used for this investi¬ 
gation was (‘ho.sen with i;reat care and 
the experiments we^e conducted so care¬ 
fully that the authors regard it as 
highly probable that me basic prin¬ 
ciples established would be fundamental 
for );aR, steam and water as well as air 
and also for other sizes and kinds of 
installations. 

The conclusions reached as a result 
of the invt'stipation may he summarized 
as follows: 

Natiire of Vulsations 

ff. Pulsations in a pipe line, orii;inat- 
inir from a reciprocating system, or a 
similarly disturbing system, consist of 
sudden changes I'oth m the velocity and 
in the pressure of the fluid. 

b. The pressure change is the most 
apparent and is probably the greatest 
factor in producing errors in metering 
devices. 

•Abstract of circular of JlurcHU of Staiul- 
ardH No, 78. The complete paper may be 
purchased from the Superintendent of Docu- 
menta, Government PrintinK: Office, Wash¬ 
ington. D. r. Price. 6 cents. 


r The pressure change is in the form 
of a wave front resembling a traveling 
.-iouiid wave of low frequency. 

(/ The pressure wave travels in the 
]iipe with the velocity of sound. 

(. The velocity of the pulsation is in¬ 
dependent of the velocity or quantity of 
Ihiid flowing. 

I f’ulsalions in ail flow are similar 
to the compression waves set up by 
wat(‘r hammer. Both travel at the 
vcocity of .sound in the fluid and are 
indeficndent of the velocity of flow. 

1 / 'I’he effect of thi.s pu satioii on a 
flow meter is lo increase its reading, 
often causiiig an iTror of great magni 
lode The magnitude of this error de¬ 
pends upon the frequency of pulsation, 
nominal static pressure of the fluid, 
type of meter used and adjacent fix- 
tnre.s in tile pipe line. 

Ii W'llh orifice meters and flange noz- 
y.W meters the pulsating error inereases 
as the diameter of the orifiee, or nozzle, 
approaches the diameter of the pipe. 

I. The throttling or modification of 
the manometer connections to the metei 
doe.s not appreciably reduce the error. 

/- The point of attachment (»f ma¬ 
nometer eonneetion has no great effect 
on the error duo to pul.sating flow. 

k. The puJsation error at the center 
of the pipe is 35 per cent loss than that 
at the wall of the piiie. 

l. A meter on a “dead-cmd” connec¬ 
tion will usually .show a positive error 
of considerable magnitude. 

m. The pulsation must be eliminated 
or greatly reduced in order to have the 
meter read without objectionable error. 

1‘RAn'jCAh Elimination of Pulsations 

;/. Because of the high velocity of the 
(^ul^atlon, an excessive length of pipe 
line would be necessary to destroy the 
])ulsation. 

o. Throttling is effective but requires 
a pressure drop of fi in. of mercury to 
reduce the error to 5 ])er cent. 

/>- Abru]it volume enlargements in 
the pipe line will eliminate the error, 
if of .sufticient capacity. A volume ca¬ 
pacity of 21) cu.ft. is required for an 
error within 2 per cent. 

(/ Generally speaking, for the same 
capacity, a volume of relatively large 
diameter is more effective than one of 
small diameter. 

r. No relation was found between the 
com])ressor displacement and the ca¬ 
pacity of the volume chambers. 

w. The combination of throttling with 
volumes forming the “muffler” device 
probably is the most effective device 
for the mechanical elimination of pulsa- 
tion.s. 

t. The pulsating bag, or diaphragm, 
and the fan, or revolving baffles, arc 
partly .successful in eliminating the pul- 
.salions, but their installation is thought 
to offer serious practical objections. 

u. The effectiveness of any of these 


Important Articles 
In Current Literature 

More than fifty InduHtrial, teohnioal 
or flclentiflc iM-tiodicals and trade 
nepers are reviewed regularly by tbf 
staff of Ch<m. <( Met. Tlie articles 
listed below have been selected from 
these publloation.s because tliey rep 
resent the most conHpi<'uoUH themes 
In eonU-mporary lUeruture. and con¬ 
sequently should be of «'onsiderable 
Interest to our readers Tho.se that 
are of unusual interest will be pub- 
iislu'd later In ubsti’act in tills deparl- 
incnt: but slrict it is fiequently im- 
po.sslble to prepare a .satlsfncloi\ 
abstrai-t of an article, this II.mI will 
enable our render.s to keep abreu.st of 
current literature and direct ihoir 
reading to advantage. Tlie magazines 
reviewed have all been reerived within 
a fiiriniglit of our publi<ation date 
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(|uicting devices .seems to depend upon 
their ability to dissipate or change the 
energy of pulsation, which is effected 
chiefly through a drop in pressure. 

-p. The device that will destroy the 
pulsating t'nergy with the least obstruc¬ 
tion to the flow of the fluid is the most 
desirable. 

w. The effectiveness of the meter ele¬ 
ment itself in quieting the pul.sation de¬ 
pends upon the degree of restoration of 
the pressure beyond the meter. The 
greater the percentage of restoration 
the higher the percentage of error 
shown for any given type of meter. 

Adjustment of Error of Pulsation 

X. It is probably not feasible to cor¬ 
rect any meter by means of a correction 
factor owing to the disturbing effects 
w’hich may arise from slight changes in 
the installation and running conditions. 

y. The experimental establishment 
of a pulsating correction factor and its 
relation as shown in the formula pro¬ 
posed in the complete paper is not con- 
.sidered feasible ith our present ex¬ 
perimental knowledge of the laws of 
pulsating flow. 

z. It seems probable that each in¬ 
stallation where pulsating flow is pres- 













April 80, 1928 


CHEMICAL AND METALLUKQICAL ENQINSEBINQ 


m 


of 170,000 if conditions are chanifed 
from those of ordinary mill practice to 
those of most modern and efficient prac¬ 
tice. With coal costiiiK $6.50 per ton, 
it is shown that $70,000 would be .saved 
in u mill that had an actual boiler 
efficiency of 50 per cent but a possible 
efficiency of 80 per cent and whose 
nclual drying efficiency was 50 per 
cent, w'herea.s the theoretical efficiency 


was 90 to 100 per cent. Careful con¬ 
trol of the drying operation by main¬ 
tenance of conditions found to be moat 
satisfactory after experiments at wet 
and dry ends, and operation of the 
boiler plant at the most efficient load 
and with the best possible utilization 
of fuel, are the only measures that must 
be taken in this particular case to effect 
the savings named. 
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Vulcanized Itubbci- Solu¬ 
tion W. H Pratt, Wtdlsley, Maas., an- 
siKnoi to K. H. Clapp Rubber Co., Boh- 
ton. Mji.sh 

1,».M.731- liCachlnR of Copper Ores 
iitid Koeovery of Copper. Joseph Irvlnp, 
Ri,slice, Ariz. 

1.1 r> 1.7 ai)—Apparutua for Refining 

('iud(‘ Oil John M:iyes, 'Wlehita, Kan 
l.tr)l,7rd>—Method of ProducinK a Pro- 
ii ilivi' ('dating on Objects of Magiu-Hium 
or of Alagnealuin Alloys. C. li. Backer, 
iP-r^ini. Norway. 

I l.M,786 JhoeoHH for the Purification 
of Pliospliorle Add by Crystallization. 
\V II Ro.sa. B Durgin ami R M 
•lones, Washington. 1>. t'. assignors to 
tile people of the Dnited States 

l.ir,l,8:i9- Evaporating Apparatus B 
S. .Meliott, Morond. Mich, assignor to 
|{>-T'naluels Jtiieovery Co, Toledo, Ohio. 

1 ,}r,i_x.is—Mnnufadure of Resinous 
('ondeiiHal loll ITodiii’ts. H Plauson. 
Hainhurg. (Jennnny. 

l.irilXlT—Rleetrically Tlerited and 
Conti oiled Steam Boih-r. W'. II Itowe, 
.liiek.soMVUle, I'^la 

1. lal.SriO— Mercurial Compo.sitlon U 
Med Spencer. Newark. N. J.. assignor to 
Se\fb*) ('li«-inle;il (.'o,, New York. 

1 ITil.K.S.'i Means for V<'nlilating Dry¬ 
ing'ovein A Maelilcr, Chicago. Ill 
^ .!*)'> tMi()—Proees.s for lUilizatlon of 
Aminonla. J. F Walt, New York City. 

l.iriJnlG- Slime Pulp Tlilekener. C. 
Allen. !'’l i‘aso. Tex 

I- -Rotary C.impn ssor 11 A 
Campbell, ifakland, Calif. 

—Catalyzer for the Synthetic 
M.ii iiraeture of Ammonia inul Manner of 
Piuilueing Same. J W Cedmbei-g, 
stoekliolm, Sweden, assignor to Norsk 
Hydro-Pick I risk Kvaibstofaktlescdskab. 
ChM.‘'tiania, Not way. 

J —(Pis l']x|)ansioii and Absorp- 

lloii I'rocess. .! ('. Rertseh, Tulsa, Okla. 

1 152.1)8:1 Black Azo Dyestuffs A. R. 
La.skii and A Zitsehei. (Jffeiihaeh-oM-the 
Main. Cermaiiy. n.ssignofs to CherriLsche 
Kabnk CrieHlietni-Clt kiron. Frankfort. 
Cerman> 

1 .ifiL'(IKG—Proees.s for the Manufae- 
tiiie of Solid Pla.stir Material From 
Cas.'iii F, ‘1 Marie.s, Kifigston. Eng- 

1.1.iJ.12!) -Dyeing Maeliine F. W 
Sh'ltci. A.'^lorta, N Y. 


1,1.52,1-1.') Appaialu^ anil Me'thod for 
Cairamg Out Catalytic tJxidlzation of 
.\mnioni;( With Oxygen I. W. Cedei- 
bej g, Dn lin, Cermany. • 

1,-1.52.1.01 -—Continuous Thickening 
Proress A. D. Genler and 0. C. Jones, 
Sal' Lake City, Utah, assignors to Iho 
General Knginenriitg Co, Halt I*ako City 
and to A. I/, Gontor 

1 . ir.2.l60---ApparatuH for Drying Char. 

II E Niese, Morristown. N J . a,K8ignor 
to the Anietli an Sugtii Refining Co.. New 
Voik City 

1.152.18.5- Alknll-Metal Prt>ducl and 
Proee.'is of Producing the Same. H. W. 
Charlton iind R. N. Hhreve. New York 
City, a.'xsignor.'* to American Potash 
f'orp. of New York City, 

1.152,180--Acrderating Agent hi Pot- 
fisli Recovery Same InvimtoiH and a»- 
aigneeH n» 1.1.52,185. 

1 152.2(16—Means for IHdiydrntlng Al- 
eoholie Liiiuids. M. 1) Mann, Roadie. 
N. .1., as.slgnor to S B. Hunt, Mount 

Ki.'ii-o. NY « TT 

1,152,218 Pulverizing Mill. R. E. H. 
Poinei'ov, Canton, Ohio. 

1,152 220 - Boll W’eevil Destroyer. M. 

A Spencer. Yonker.H, N V., assignor of 
one-half to U E. Nussbaum, Muskogee. 
t)Ki:i, 

1 152 253- Utpild and Vapor S(^pa- 
laior 11 G Nevitt, Tampico, Mexico. 

1,-152,288- -Walor-Hoftening Apparatus. 

,1 E Caps, WHinetle, 111 

I.l52,3t)i»-:G0—Asphalt Structure and 
CompoHillon'C.uHtKV Monrath, New York 
City, H.-csignof to Barber Asphalt leaving 
Co', Philadelphia Pa. 

i1.'i2.:Gri -Pioi-ciss for UUmehmg 
Bai’vtcH J. B Seheuer, Ivinctt. Alu. 

I,152,:i22—Method of Segregating Ole¬ 
fine’s li, C Stewart, Medland. Mich, as- 
slgnur to the Dow Chemical Co., Mid¬ 
land. Mich _ _ 

1,152,380- Liquid Fuel Furnace. C. Q. 
llawlev, Chuago, Ill. 

1.452,388 -Process and Apparatus for 
('ctiirifugal Heiiaration C. A. Porter 
and O c. Brewster, Casper, wyo., aa- 
signoiks of one-hiilf to P. Sullivan and 
(; R Hagens, both of Casper, Wyo. 

1 .)52,38!l I’apor Waxing and Sizing 
('omposition F L T'ullen, Oldtown, Me. 

1,152.115—Silicate CompoHitlon. I>6on 
Siidman. New York City „ 

1,1.52,150 Burner for Metaldehyde. C. 
Tmiiiiuisl II. Danni'll anil A. Hunch, 
I’.iiM'l Sv itznflnnd. aHHiKnnrs to Elcktrl- 
ziliit.'.wci k l.onza, Oamlicl, Swltzorlftod. 

I l.^iLMTS -I’rocc.H.s of Mnklnk Nickel 
rm’miili'. Ellin, Montclair, N J. 

l.trili.'lSl-Mamifacture of 1.4 Naph- 
liml Siiliilninic. Aciil. .T. lladdllcy, J. B. 
I'liviiiiiii anil E li. Halnbrldge, Man- 
ihcHlci Kiiklnnd. uH.slKnors to Brltlah 
l)yi Mlnrf.>i. I.til.. Mani'lii'.'.tiT, England. 

I’mnptctc spi'ciflcfillon.n of any United 
Stntc.n juilcnt mnv be obtained by remit¬ 
ting lUc III the fliinitni.s.yioncr of Patents, 
W'iinhinglon, 1). P. 


ent would present its own peculiar prob¬ 
lem for which an individual study and 
consideration of the existing conditions 
w-ould be necessary for a satisfactory 
solution. 

The conjplcte. paper contains illustru- 
tions of apparatus, indicator and photo- 
pulsomcter diagrams, tables giving the 
data obtained in the investigation, ami 
a iiibiiogi'uphy of the subject. It also 
discusses the possibility of adjustment 
of errors at considerable length. 


Recording Gas <ial<»rinieler 

Tire research .sub comlniLlee ul tile 
llrili.sh liisliliilion of Gas Engineers 
has rejnirtcd on tile E.airweather rieoni- 
ing calorimeter. This inve.stigat.ion lias 
gone into great detail regarding lliis 
in.stniment and its possibilities. The 
(lilt: .lounial (London) is presenting 
lliis refiort, serially beginning cvitb its 
issue of Feb. 21. 


Executive Control of Steam Coats 

Tile efficient production and utiliza¬ 
tion of the steam in the paper null i.s 
a problem of primary im|mrtance. 
Kising costs of coal, labor and power 
equipment make the elimination of 
waste absolutidy es.sentiul. F. H. 
Childs, in the /biper Trade Journal of 
March 2;i, ]!)2d, clearly shows where 
losses occur, and also demonstrates 
their possible prevention. The lack of 
co-operation between engineer and ex¬ 
ecutive is apparently the chief cause of 
neglect to remedy the conditions, whicli 
are in many eases extremely bad. 
Pollar.s and eent.s furnish the only pos¬ 
sible yardstick whereby the executive 
may appreciate the significance of the 
engineer's data. 

In facing the problem there are three 
phases to be considered; First, to find 
out where one stands in relation to 
the results that others are getting; 
second, to find out quickly and eco- 
nomic.ally what is wrong if re.sults are 
unsatisfactory; and third, to devise, at 
rea.sonahle expen.se, methods for con¬ 
trolling costs in the future. Tlie de¬ 
gree of efficiency of generation and 
distribution is determined with com¬ 
parative ease. Assuming a reasunatde 
boiler efficiency and knowing the 
amount of coal burned in the year, it 
is possible to Calculate what the prob¬ 
able steam production for the year is. 
The steam required in various opera¬ 
tions is next figured. To estimate 
consumption of variou.s units it is 
agreed that none can vary greatly if 
reasonably good practice is assumed. 
Such items as steam for power ran be 
calculated very closely, while such 
operations as that of drying can be 
approximated with reasonable accuracy. 
Cooking .stock or heating process water 
are more difficult to approximate, but 
still it is possible to make a close esti¬ 
mate. Once locate(J, losses may be 
largely eliminated. 

As an example of efficient manage¬ 
ment it is shown that with a mill pro¬ 
ducing 10,000 tons of paper per year, 
the possible saving amounts to upward 


Rubber Accelerator—Patents have 
been issued to Sidney M. Cadwell, as¬ 
signor to the Naugatuck Chemical Co., 
for a process of vulcanizing rubber by 
means of an accelerator comprising cer¬ 
tain derivatives of thiuramdisulphide 
containing substituted alkyl and aryl 
groups. One of the most satisfactory 


derivatives, dimethyldiphenylthiuramdi- 
sulphide, is prepared from mono- 
methylaniline (480 parts), carbon disul¬ 
phide (170 parts) and iodine (286 
parts), dissolved in alcohol and allowed 
to stand. The product which is formed 
crystallizes out after standing about 2 
hours and is Altered, washed with a 
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little alcohol aiwl dried. In carrying out 
the invention dewribed in this patent, 
100 parts of rubber, 10 parts of zinc 
oxide, 3 parts of sulphur and 1 part of 
dimcthyldiphcnylthiuramdi.sulphide arc 
mixed in the mill at the ordinary tem¬ 
perature and for the usual time. After 
the mixing is accomplished, the mate¬ 
rial is vulcanized for 10 minutes or 
longer under 40 lb. steam pressure. 
(1,445,021. Feb. 20. 1023.) 


Preparing Oxalic Acid—A catalytK 
process for the oxidation of carbo¬ 
hydrate material to oxalic acid by means 
of nitric acid in the presence of jihos- 
phorie acid and a vanadium catalyst 
has been described by (Jeorge Kolsky, of 
Mamuroneck, N. Y. According to the 
procedure he outlines, an aqueous solu¬ 
tion of phosphoric acid in about 50 pei 
cent concentration is introduced into the 
carbohydrate material (sugar, glucose, 
starch, dextrine, etc.), together with an 
appropriate amount of nitric acid. It 
is said that a satisfactory reaction mix 
ture might cimtain equal amounts by 
weight of water, nitric anhydridi' and 
phosphoric anhydride. The reaction is 
carried out jireferahly in the preseiici- 
of vanadium pentoxide or other similar 
catalyst at a temperature range of 30 
to 70 deg. C. After cooling the result¬ 
ing mixture of oxalic acid and sjient 
liquoT, the crystallized acid is n-moveii 
by centrifugal action or filtration and 
the spent liiiuor is denitrated by raising 
its temperature and blowing air through 
it. The (ienitratei! sjient liipior is then 
brought into absorptive contact with the 
fumes evelved during the oxidizing step 
and the fumes and the air from the de¬ 
nitration. to f(H'm a mixture of phos¬ 
phoric and nitric acid suitable for re-use 
in the pna-ess. (l,44G,01iJ. Feb. 2(1, 
1923.) 

ChlorhydriiiH of Organic Liquids^— 
Benjamin T. Brooks, assignor to the 
dhndeloid (’hemical ('o., describes a 
process for the manufacture of ehlor 
hydrins of various liquid or solid 
organic substances, preferably oils con¬ 
taining one or more chemically un¬ 
saturated groups, such as the olefine 
group or ring strid’tures which behave 
similarly to the olefine group. By this 
process, unsaturated petroleum oils 
(either the lighter or heavier ilistil- 
lates), un.saturated hydrocarbons of the 
terpene type and unsaturnted fatty 
acids or their esters (such as those of 
oleic or linoleie acid) are converted 
into the corresponding chlorhydrins. Of 
the terpene compounds, the commonest 
and cheapest is ordinary spirits of 
turpentine. Apparently the presence of 
other substances which are chemically 
inert, such, for example, as saturated 
petroleum hydrocarbons, benzol, carbon 
tetrachloride, etc., do not interfere with 
the reaction—in fact, they may be of 
advantage in .some cases. Thus certain 
solid or semi-solid fatty oils or other 
organic substances, such as cinnamic 
acid, stilbene, etc., may be succes.sfully 
treated by dissolving the substance in 
an inert solution, such as gasoline, kero¬ 
sene. benzene or carbon tetrachloride. 
These organic substanpe.s are treated 


with uti aqueous solution of hypochlo- 
rous acid, but not in the high concen¬ 
tration which has been described in 
pri’Vious published work. It is difficult 
or impossible to carry out the process 
economically on a large scale when the 
solutions contain more than about 3 
pci cent of hypochlorous acid. In the 
jircsent invention, the unsaturated or¬ 
ganic liquid is continuously subjected 
to the action of a cold dilute aqueous 
solution of hypochlorous acid in an ex¬ 
ceedingly dilute solution. It is possible 
to carry out the reaction smoothly and 
with sufficient rapidity to meet the 
requirements of commercial large-scale 
operation even w'hen aqueous solutions 
eonlaining 0.25 per cent of hy^ochlo- 
rous acid are employed. In the prepa- 
ration of the aqueous solution of hypo- 
chlorou.s acid, the chlorine is passed into 
a dilute solution of an alkali carbonate 
or hicarbimate. Since it is well known 
that carbonic acid is a stronger acid 
than hyfiochlorouR acid, in fact will dis¬ 
place I he latter from its salts, the hypo- 
chlro’ous acid dues not become fixed in 
the form of hypochlorite salts, but re¬ 
mains in a free or uncornbined state 
and is therefore available for direct 
combination with the unsaturated sub¬ 
stances to form the desired chlor- 
hydnns. 11,44(1,873. Feb. 27. 1923.) 


Effect of Alkalinity on Lithopone— 

Om- of the most baffling sets of facts 
that the paint technologist has to face 
1 " the great variation in consistency 
obtairu'd when equal volumes of differ¬ 
ent pigments are incor))orateii in eijual 
volumes of the same vehicle, such as 
oil or varnish. But even more baffling 
tt) the jmint technologist is the fact that 
often when equal volumes of different 
lots of lithopone are incorporated in 
equal volumes of the same vehicle, mix¬ 
tures are obtained which vary widely 
from one another in con.sistency. The 
consistency of a mixture of a pigment 
with an appropriate vehicle, such as 
oil or varnish, is dependent upon the 
ease with w'hich the pigment is wet by 
the vehicle. Different brands or lots 
of lithopone have often been found in 
})ractiee to differ widely in the ease with 
which the pigment is wetted by a par¬ 
ticular vehicle. Many of the com¬ 
mercial brands of lithopone are diffi¬ 
cultly wetted by many desirable oils 
and varni.shcs, or. as the paint mixer 
says, lithopone “fights" these vehicles 
during the mixing operation. On the 
other hand, occasionally a highly alka¬ 
line lithopone is found which i.s wetted 
by the vehicle with reasonable ease, but 
then thickening or livering reactions of 
the resulting mixture are generally en¬ 
countered. 

Frank G. Brcyer and Clayton W. 
Farber, assignors to the New Jersey 
Zinc Co,, have discovered that the case 
with which lithopone incorporates with 
a vehicle or is wetted by it is largely 
proportional to the degree of alkalinity 
manifested by the lithopone. Most com¬ 
mercial lithopone at the present time 
will give a neutral or slightly acid 
water solution. It is believed that this 
property accounts for the difficulty ex¬ 


perienced in incorporating it with the 
vehicle. However, there are certain 
brands of lithopone which give a 
strongly alkaline water solution; par¬ 
ticularly is this true of those lithopones 
in which magnesium oxide has been 
added with a view of improving the 
light resistance. Such strongly alka¬ 
line lithopones exhibit marked tend¬ 
encies to liver and thicken on standing 
or aging and are objectionable on this 
account. It ha.^ been found that the 
alkalinity of the lithopone therefore 
must vary over a relatively narrow 
range. The most desirable range of 
alkalinity and that covered by this pat¬ 
ent is a product which when subjected 
to a precision alkalinity test with 
methyl orange as an indicator requires 
between 2 and 4 cc. of .V/fiO sulphuric 
acid for titration to a faint pink color 
of too cc. of a clear filtrate obtained 
from a mixture of a fiO-gram sample of 
the product with 250 cc. of distilled 
water agitated for 5 minutes at a tem¬ 
perature between G5 and 75 deg. F. 
(I.44fi.fi37. Feb. 27. 1923.) 


Manufacture of ArstMiic Acid and 
Ar.senical Compounds—In the manufac¬ 
ture of arsenic acid it is usually the 
custom to heat arsenic trioxide in nitric 
acid. Oxidation by means of chlorine 
in an acid aqueous medium is proposed 
by Carleton Ellis and Vernon T. Stew¬ 
art, of Montclair, N. J. For example, 

1 part of a commercial grade of white 
arsenic is mixed with 7 ]>Hrts by weight 
of water and the mixture is heated to 
boiling. Chlorine gas is bubbled through 
until a sample shows permanently blue 
with starch and potassium iodine in the 
presence of .sodium bicarbonate. Iron 
may be removed by treating with .sodium 
acetate and filtering off the basic acetate 
formed. The resulting solution of 
arsenic acid may be treated directly 
with milk of lime to form tricalcium 
arsenate or with lead oxide or hydroxide 
to form lead arsenate. (1,447,203. 
March 0 , 1923.) 

Soluble Arsenic Compound The ef¬ 
fective poisoning ingredient in an 
arsenic compound designed for u.se in 
sprays, dips, poison baits, etc., is the 
arsenious oxide and it is therefore im¬ 
portant that a maximum amount of 
this ingredient be obtaineil in solution. 
Heretofore, according to the patent of 
Joseph F. Cullen, as.sigiior to the 
United State.s Smelting, Refining & 
Mining Co., the maximum amount of 
available arsenious oxide has been about 
30 per cent by weight, and to secure 
this amount at least equal molecular 
proportions of alkali to white arsenic 
have been required. In the process 
described in this patent 2,500 lb of 
caustic soda is added to 7,500 lb. of 
water, in a suitable container, and im¬ 
mediately thereafter 10,000 Ib. of a good 
grade of white arsenic is added. On 
agitation, the heat of reaction is suffi¬ 
cient to dissolve all of the arsenious 
oxide. Using these quantities of in¬ 
gredients, approximately 1,250 gal. of 
concentrated solution containing 50 per 
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cent of arsenious oxide, 374 per cent of 
water and 124 per cent of alkali ex- 
presBc'd as caustic soda is obtained. This 
solution contains approximately 8 lb. 
of arsenious oxide to the gallon, whereas 
most concentrated solutions now on the 
market contain not over 4 lb. of arsen¬ 
ious oxide to the gallon. Usually the 
concentrated solution will be shipped 
directly to the place of use, where it 
may be further diluted^ to meet the 
needs of the particular requirement. 
Or a .solid compound can be obtained 
by evaporation of this concentrated 
solution. The compound thus obtained 
IS said to be completely soluble in water. 
(1.446,160. Feb. 20, 192:1) 

l*roduction of Diarylguanidines—If 
an alcoholic ammoniacal solution of 
diarylhiourea is mixed with finely com¬ 
minuted lead oxide at a temperature 
below boiling point of the solution, 
fbarylguanidine is produced. In order 
lo remove the latter substance from the 
solution it must be treated with acid, 
nitei-ed and precipitated with caustic 
alkali. The methiKl in general applies 
to all di-substituted guanidines. Excel¬ 
lent yield and purity of product are 
ciaimed to have been effected by this 
nH'thod invented and patented by Y. 
’)(HJng, of Caldwell, N. .T., and E. (J. 
('roakman, of Buffalo. N. Y. They hav<‘ 
assigned the rights to the National 
.Aniline & Chemical Co., of New York. 
(1.44(;,818. Feb. 27. 1923.) 

Dehydrating Coal Tar—In this in¬ 
vention, for the purjiose of separating 
water from coal tar, ihe tar is projected 
upward in a stream so as to impinge 
against a separating surface. This 
separates out the water carried the 
tar mechanically. 

The apparatus comprises a separator 
0 . cylindrical and formed with a conical 
bottom, the vessel being of greater 
height than transverse dimensions. The 
height of the vessel may be two and 
one-half to three times its diameter. In 
the lower end of the vessel is fitted a tar 
heater b, which comprises a cylindrical 
portion b' and a conical upper portion 
b‘ with or without an upwardly pro- 
jeeting outlet tube r. The tar container 
b is also formed with a conical bottom 
b‘ to correspond with the conical bottom 
of the vessel a. 

The conical liottom 6^ is open at its 
lower end at and the upper conical 
portion h* or outlet tube c is open at its 
top so that, when the vessel a is filled to 
or ju.st above the top of baffle c, the con¬ 
tents of the tar container b communi¬ 
cate with the contents of the vessel a. 
The container b is fitted with a heating 
coil d for heating the container and the 
upper end of the vessel a is fitted with 
an inclined transverse separating plate 
e which is spaced at its upper edge as 
sho^^n from the vessel a. Above the 
lower end of the transverse plate e, the 
vessel a may be provided with a drain 
pipe /. 

In operating this apparatus the tar 
to be dehydrated can be run in through 
the valved pipe p\ valve v and v' being 
open, and valve v* being closed. The 


pipe p at the bottom of the tapered 
part at the bottom of tank a has a valve 
1 ’. This pipe may be connected to a T- 
pipe t, to the two ends of which are 
connected u supply pipe p' and an exit 
pipe p* or a wholly separate pipe may 
enter the tank a at any suitable point 
for admitting the tar lo be treated. 

The tar contained in the tar container 
h ifl heated by means of the heating coil 
d and thus given a considerable upward 
tendency so that a stream of tar is 
projected upwardly through the tube c 
with a sufficient velocity to impinge 
again.st the separating plate c, where- 
up<in the water carried with the tar is 
separated therefrom as liquid water 
and adheres to the under surface of the 
l>late c, traveling upward along it until 
it creeps over the ujiper edge and flows 
down the upper surface of th' plate c. 
while the dehydrated tar gradually 
Hows back again and is distributed over 
the whole of ll’c intcri<H- of the vessel. 



J’radical experience ha.s shown that 
satisfactory re.sults are obtained when 
the tar is heated to a temperature of 
60 to 66 deg. C. In the course of 20 to 
24 hours the water contained in the tar 
was, in a particular run of the process, 
reduced to about 3 to 4 per cent, which 
is generally admitted to be sufficient 
for al) practical purposes. 

When sufficiently dehydrated the tar 
can be run out by opening valves v 
and -id. The pipe will conduct the 
treated tar to a storage vessel or else¬ 
where. (1,448,693. Paul Jaworski, Bis- 
marckhutte, Germany. March 13, 
1923.) 

Liquid Fuel —This combustible is ob¬ 
tained by mixing in appropriate ap¬ 
paratus, at the convenient pressure and 
temperature, the following three in¬ 


gredients: nitro-benzol, alcohol, prefer¬ 
ably ethyl alcohol, and nitrous ether, 
These are mixed in such proportions as. 
lo form a homogeneous mixture. The- 
propl?r liroportions are as follows-. 
Nitrobenzol, 0.75 per cent; ethyl aicohoU 

99 per cent; nitrous ether, 0.25 per cent. 
To this mixture is added a dye soluble 
in alcohol, such as the rosaniline or 
fuchsine hydrochlorate, the result be¬ 
ing a liquid of greasy nature, scarlet 
red color, intense, penetrating and per¬ 
sistent odor similar to that of the bit¬ 
ter almonds, boiling al 80 deg. C., and 
having a specific gravity of 0.80. 

It is claimed for this fuel that its 
heating and dynamical efficiency i» 
greater than that of the fuels used now 
and that it produces in the explosion 
a hig^ temperature and pre.ssure which 
are maintained until the combustion is 
completed. It is also claimed that it 
has the advantages of producing light 
and aromatic residues free from acetic 
acid; of not promoting the formation 
of carbon in the cylinders; of being a 
high ru.'^t protective and lubricant on 
account of its oleaginous and cthylic 
nature, thus lending to protect the 
engine organs; of being more economi¬ 
cal than any of the other combu.stibles 
now used, and of not being dangerous, 
for it is not flammable at the usual 
temperature. (1,448,245. Miguel Llom- 
party Valdes and Vieente Baullaoy Vil- 
lar, Havana, Cuba. March 13, 1923)^ 

Composition for Rendering Paper 
Greaseproof—Casein and emulsified 
coconut oil form the basis of a grease- 
proofing composition patented by Wil¬ 
bur Tj. Wright, of Fulton, N. Y., the- 
proportions being as follows: Casein, 

100 parts; emulsified coconut oil, 100; 
water, 1,000;'ammonia, 10 parts. The- 
easein is dissolved in the ammonia 
diluted with part of the water, the oiT 
and remainder of the water are added^ 
and the resulting mixture is heated to 
175 deg. F. until a homogeneous product 
is obtained. (1,449,718. March 27, 
1923.) 


Reactivating Spent Catalyzers—It has. 
been found that finely divided spent 
nickel or other catalyzers may be re¬ 
generated by subjecting them to a re¬ 
surfacing treatment- -for example, by 
grinding or abrading the spent cata¬ 
lyzer, admixed with oil, in a ball mill 
whereby the particles are freed from 
their inert or inactive surfaces. The- 
present invention covers an additional 
treatment, the resurfacing being de¬ 
scribed in a co-pending application, 
Serial No. 222,007. The resurfaced 
catalyzer particles are heated to 200 
to 250 deg. C. in admixture with a 
relatively small amount of oil and a 
stream of hydrogen is passed through 
until the maximum increase in activity, 
as determined by test, is obtained. Due 
to the large amount of catalyzer in 
proportion to the oil present, it seems 
probable that the activation is due to 
the replacement of absorbed gases on 
the catalyzer by hydrogen. (1,447,689. 
William D. Richardson, of Chicago, as¬ 
signor to Swift & Co. March 6, 1928.) 




CH&MICAL AND UETALLVBGICAL ENGINEEBIifG 


780 

’ f 


Vol. 2S, . N 0 . n 





Men in the Profession 


A. W. Ammrosk, assistant (iin'i-tnr 
(if the iturcuu of Mines, resigned re 
rently to tieconjc associated in an ex 
ecutive cajiacity with the Krnr)ire 
('onipanies, with headiiiiarters at 
Hartlesvilie, Okla. Mr. Arrihi-o'^e wa^ 
superintendent of the government e\- 
])erinient station there until 1H20, when 
he went to Washin^don as chief pdio 
leum technolor^ist. From 11)14 to 11)1!) 
he was assocjated witli (California, 
Texas and Louisiana oil companies. 

G. A. Poi.E. superintendent of the 
Ceramic PiXperinient Station of (he 
Bureau of Mines at Columbus, Ohio, 
was in Washin^rton last week to dis¬ 
cuss the refractories propram W'ith 
bureau officials. 

John Davis, a member of the Bureau 
of Mines .staff, who has been stationed 
in Washinpton, has been selected to 
take charpe of the helium production 
plant at Fort Worth, Tex. 

M. D. Hkksev, of the I'ittsburph Sta¬ 
tion of the Bureau of Mines, i.s m 
Washington m connection with the 
bureau’s work on oxypen-oil explosive 
mixtures. 

Dr. lUA N. llouj.s, who for the past 
10 years lias been president of Wor¬ 
cester Polytechnic Institute, has ten¬ 
dered liis resipnation to the board of 
trustees of the Institute, to takt' eflect 
some time witliin the next 'A years, or 
as soon as his successor is chosen. Dr. 
Hollis plans to retire fAnn teachmp 
in order that he may devote some time 
to literary w'ork. 

E. J. McConk, peneral manaper of 
the Buffalo ('Onimercial, was the prin- 
cijial speaker at the hanciuet held <lur- 
inp the convention of the Electric Steel 
Founders’ Research Group at East 
Aurora, N. Y., on Ajiril 111 and 11. at 
which were preset^ representative's and 
executives of the five elc.'tric .steel foun 
dries forminp the proiip. Mr. Mc(V)n(‘ 
spoke on the subject of “Amcricani/a- 
tion of the Employer.” 

R. A. Millikan addressed the 
Physics Club of the Bureau of ^Stand- 
ards, April IS, on “Tlie IVnetratinp 
Radiations of the Upper Air.” 

Georok C. Mitchkli,, an official of 
the Popo-Gosser China Co., Coshocton, 
Ohio, has been elected president of the 
United States Bolters’ Association, suc- 
coedinp Frank P. Judpe, Jr., Salinevillc, 
Ohio. Other officers (‘lected were: B. E. 
Salisbury. Onondapa Pottery Co. Syra¬ 
cuse, N. Y., first vice-president; D. Wil¬ 
liam Scammel, Maddock Pottery Co., 
Trenton, N. J., second vice-president: 
Guy C. Crooks, Crooksville China Co., 
Crooksville, Ohio, third vice-president, 
and Charles F. Goodwin, East Liver¬ 
pool, Ohio, re-elected secretary-treas¬ 
urer. 


I.ANnoN C. Moohe, a consultinp 
chemist of Dallas, was in Washington 
last week. 

K, B. Mooiie, chief chemist of the 
Bmrcjiu (if Mines, has been made a 
ineniher of the American Philosophical 
•Society of Philadelphia in recognition 
(if Ills scivicL'.s in ‘‘promoLinp us(‘ful 
ktiowleiipe.” 

Max* Phillips, of the Color ^Labor- 
oloiy of Ibe Bureau of Cliemistry, pre¬ 
sented as an informal communication 
before the Washington Chemical So¬ 
ciety, A])ril 12, a brief outline of the 
indirect method that he has developed 
for making thymol from cynieme. The 
first method usually emfiloyed for mak¬ 
ing hydroxyl derivatives from hydrocar¬ 
bons gives an isomer in this case, and 
Iherefore is not applicable. Pliillips’ 
method involves the following steps; 
.Nitration, reduction to an amine, 
suliihonation, preparatioTi of the azide, 
removal of this group, and Ihi'ii sub¬ 
stitution of (he hydroxyl for the sul- 
phoiiic acid group, giving thymol a.s 
the product. 

William F. G. Swann, professor of 
physics at the University of Minnesota, 
visited the (Cryogenic Laboratory of 
the Bureau of Mines on April 19. 
Other visitors to the laboratory in¬ 
cluded Dr. J. W. Makden. of the West- 
inghouse T-amp (Vi., and Prof. W. A. 
Nove.s, of the University of Illinois. 

Clalde F. Teaks, of Star Lake, N. 
V., formerly chemical engineer with the 
Texas Oi] Co. in New' York City, has 
n'cently accepted n similar position 
with the Universal Oil JVoduetion Co. 
of Chieago. Hi. 

Sir Joseph John Thomson was 
guest of Imnor at a dinner at the Union 
I-eagiie (dub in Philadelphia on 
April 12. 

E. G. WiLMtJit, president of the Good- 
\ear Ti?‘e (& Rubber ('o., Akron, Ohio, 
has been eleeted chairman of the board 
of directors and executive committee. 
G. M. Stadelman, heretofore vice- 
pre.siderit, ha.s )>een eleeted ])rosident to 
siu-ceed Mr. Wiliner. 



John j. Hekoli). late superintendent 
of the Ohio Pottery Co., died at his 
home in Zanesville, Ohio, on Wednes¬ 
day. April 18. He had been in poor 
health for a number of years, and had 
not been active in business for several 
months. Mr. Herold was born 1871 
in Carlsbad, Austria. 


Society Calendar 


AMtiiacAN Association of Cereal Chem¬ 
ists will hold tta ninth annual convention 
jtt ilotel Shorman, Chicago, June 4 to 9. 

Amktucan Association of Knoinkkrb will 
hold Its annual convention in Norfolk. Va.. 
.May 7 to 9 

AMKRICAN ELECrrHOOHl-IMirAI; SOCIETY Will 

hold if.'^ spring meeting May 3, 4 and 5« 
ISLei, at the (.'ommodore Hotel, Now York. 

AMKRK'AN EI-KCTUOI'LATEHB SoeiicTT will 
hold it.s olovontM annual meeting at Provl- 
deru'c. It. I., July 2 to 

AmekU'an (Jah Arsociatton will hold its 
onmial convention the we(‘k of 0(’t. 15 at 
Atlantic <Mt\ An elaborate exhibition of 
t;as-tn:tkiiip 'and gas-utilization equipment 

is pl.\nn'‘cl. 

AMEUK'AN INRTITUTI-: OF CHEMICAL ENUI- 
m’khs will hold its summer meeting Juiu' 
:!M-28 at Wilmington, Del 

AMERICAN l-aCATHKR CllBMTBTH AflaOClA- 
Ti(»N' will hold its tW('nlielh annual con¬ 
vention at tlu! (iTC’cnbrlcr, White Sulphur 
Si)rlngs. W Va.. June 7, 8 and 9. 

AMEniCAN OIL (''IIKWIRTS' SOCIETY D hold¬ 
ing its nnriunl meeting :it the lOfiMlinan 
Molal, Dot Springs. Ark, Apt 11 cKi and 
Ma.\ 1. 

Amkrp'an Society of Mechanical Enoi- 
NKEHH will liold its spring meeting May 28 
to ;tl in Montreal, Canada. 

Amkuican Society for TEflTiNa Matk- 
iiiALH will hold its twenty-.sixth annual moot¬ 
ing ;it the Clialfonte-IIaddon Hall Hotel, 
Atlantic (^Ity, beginning Monday, June 25. 
1923, and ending either l^ridny or Satur¬ 
day of that week. 

AMERICAN Zinc iNRTtTUTF,. INC., wlll hol(l 
its fifth annual mooting at the Hotel Chaso. 
St. Jiouls, May 7 and 8. 

Canadian Inatitiitk of Chemirtky will 
hold its annual meeting In Toronto. May 29 
to 31. 

ClIAMTUirR OF CoMMlCnCE OF THE UNITED 
Statics will hold Us ('lovonth annual meet¬ 
ing In N('w York May 7 to 11. 

Interstate Cotton Seed Crushicks Aa- 
S(K’iATioN will hold Us annual convention 
!(t Hot SpringH. Ark., May 2 to 4. 

Iron and Stbfi. Institute (London) will 
hold Its annual meeting May 10 nnd 11 at 
the House of the Institution of Civil Engi¬ 
neers. London, S. W. 1. 

National Association of Manffactub- 
FHS OP Tiiii United Status of amfru'a will 
moot in annual (‘onfereneo May 11 to 16. 
ineluslve. at tliC! Waldorf-Astortn, Now York 
City. 

National Exposition oi'" Chfmical In¬ 
dustries (Ninth) will be held In New York 
Sept. 17-22 

National Fertilizer Ah.sociation will 
hold itfl thirtieth annual convention at White 
•Sulphur Springs, W.. Va.. the week of 
.June 11. 

NATK^NAL h'OREION 'J’hadk CorNoiL will 

iiold it.‘( annual conferenec May 2, 3 and 4 
in New (irleaii.s, L.'i 

National Lime Association will liold its 
fifth nnmifli (Convention nt the Hot*'! Com¬ 
modore, New York City, June 13 to 15. 

National Symi'osium on Coi.loio Ciirm- 
isruY will he ludd at the Unlver.'(ity of Wis¬ 
consin, June' 12 l(t 15. 

Nicw .lERRET Chemicat. Sch'IETY holds a 
rneding at Stetters Restaurant, 842 IJroad 
.''Jt,, Newark. N. .1, tlie .se(N>nd Monday of 
every month. 

I’ACiFic Division, American Assooiatlon 
for (he advaneement of Science, will hold 
its seventh annual meeting at the University 
of Southern California, Lor Ang(?le.s, Sept. 
17 to 20, In conjunction with the summer 
se.s'don of the national association and a 
meeting of the Southw(;atern Division of 
llie National Association 

SociKTT OF CiiBMiCAL iNDUflTKY. Cana¬ 
dian Section, will meet In Toronto. May 
29 to 31. 

Society for Steel Treating — Eastern 
sectional meellng will be held June 14 ana 
15, in Bethlehem. I^a. 

The following meetings are scheduled to be 
hold In Rumford Hall, Chemists’ Club, Bast 


Dr. S. S. Wheeler, prtjsifient of the 
Oocker-Whceler Co., died suddenly of 
angina pectoris April 30 at his home 
in New York City. 


41flt St, New York City: May 4—American 
Chemical Society, vegular meeting. May 11 
—Socl6td de Chtmle Industrlelle (In charge) 
American Chemical Society, American Elec- 
tfoc'hemlcal Society. Society of Chemical 
Industry, joint meeting, May 18—Society of 
Chemical industry, regular meeting. June 
8 — American Chemical Society, regular 
meeting. 
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The Summary of the Week 


Merger of the Archer-Daiiiels Linseed Co. and the 
Midland Linseed Products Co., was announced last week. 
Th(' new company will have a larger linseed crushing 
i-a acity than any other company in the world. 

Leading producers of prussiate of soda have an¬ 
nounced lower prices for May deliveries, which in turn 
has weakened the spot market. 

Formaldehyde has worked into a stronger position 
as the result of cleaning up resale lots which had 
depressed the market. 

Declines in the metal markets has been reflected in 
prices for metal salts and practically all the latter are 
(asier with an open decline of 2c. per lb. in the case of 
tin oxide. 

Reports that phenol production will soon be increased 
have put a check on buying in speculative circles. 

Potash company will conduct an educational cam¬ 
paign to stimulate the consumption of potash in the 
fertilizer trade. 


China wood oil sold on .spot at 40c. per lb., which is 
a new high for the movement and the highest price on 
record in our markets. 

Arsenic continues to be one of the live spots in the 
chemical market, hut prices arc too high to interest 
buyers. 

.Southern Tariff Association and various farmers’ 
organizations have protested against an investigation 
by Tariff Commission on duties on vegetable oils as 
applied for by organization representing soap and paint 
manufacturers. 

The Trea.sury Department is preparing a list of 
standards of strength of coal-tar products as imported, 
prior to 1914. These standards will be used as a basis 
of assessing duties on present unportij. 

D. H. Blair, Commissioner of Internal Revenue, 
announces the names of the committee from the indus¬ 
trial alcohol industry to consult with and advise the 
Prohibition Unit. 


Expansion of English Chemical Industry 


T he steady increase in production of 
chemicals in England is set forth 
in a report issued by H. B. Allin Smith, 
As.sislant Trade Commissioner, from 
the office of the Commercial Attache at 
London. This report states that Eng- 
li.sh production of some heavy chemicals 
Iircviously drawn from abroad is now 
under way and is expanding as plant 
and staff can be extended or precarious 
trade at the present time warrants, 
('alciiim carbide plant is established, one 
by the British Carbide Factories, Ltd., 
with 2,000 tons capacity per annum, and 
another by the British Cellulose & 
Chemical Manufacturing Co., Ltd., at 
Spondon, capacity 40,000- tons yearly. 
The latter has an acetic acid plant also, 
but, imjiortations have been cheaper 
heretofore than local recovery from car¬ 
bide. , 

The report further states that am¬ 
monium sulphate manufacture is de¬ 
veloping through Brunner, Mond & Co. 
Their new Billingham &ctory, now 
under conatmetion, for the recovery oi 
atmospherte nitrogen, ia to tw fully 
operatiiig tUa y^, pn)4!WiBf ItW tona 


of 100 per cent ammonia daily, or 150,- 
000 tons of sulphate annually. A 
gradual extension to 300 tons is 
planned, euuivalent to 450,000 tons of 
sulphate each year. The March Chem¬ 
istry avd Industry states that “in con¬ 
junction with a contact nitric acid 
plant, the Billingham factory goes far 
to diminish our dependence on Chilean 
saltpeter. It enables Britain to bwome 
an exporter of a bulk product of which 
we were formerly exporters.” 

Alkali and bleach are being made hy 
the Greisheim Electron Co. and the 
United Alkali Co. Among heavy chemi¬ 
cals, the war production by the latter of 
dinitrophenol expanded its plant to a 
capacity of 100 tons weok.y. 

The growing British dyestuffs indus¬ 
try is an outlet for chlorine, made by 
the firm of Castner-Kellner and the 
United Alkali Co., Ltd. 

A few words may be said about these 
more specialised branches of the indus¬ 
try, which of course cannot be divorced 
from the fundamental foundation of 
heavy chemical suppliea Britain it 
said to be making gepd pragr|ps In 


establishing these, through the govern¬ 
mental support provitfed by the dye¬ 
stuffs act and the protective measure 
known as the safeguarding of indus¬ 
tries act. 

An estimate is made that, of fine 
chemicals, essences, perfumery and 
medicines, about 24 tons is now made 
in Britain for every ton made before 
the war. W. & J. Bush & Co., Boots 
& Cl), and others have led in research 
since protective measures have sup¬ 
ported them. Aspii'in, salicylic acid, 
saccharin, chloramine-T, novocaine and 
ethylenechlorhydrin are now British 
made. 

Especially in dyestuffs have the 
chemical staffs and research facilities 
been broadened. It is said that fully 
80 per cent of dyestuffs consumed in 
Britain today are wholly British made, 
compared with 10 per cent, or about 
2,000 tons only, in 1914. Leaders in 
this business are the British Dyestuffs 
Corporation (wHh governmental con¬ 
nections) , Regd, iHolIiday & Sons, 
British Alizarine Co. and Clayton 
Aniline Co. 
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Chemical Imports for 1922 Increased 
24 Per Cent in Value 

t 

Heavy Arrivals of Oxalic Acid in Last Quarter—Imports of Sodium 
Cyanide More Than Doubled—Falling Oil in Coal-Tar Crudes 


I MPORTS of chemicals during 1922 
show a healthy gain in sympathy with 
the general trend of increased dome die 
industrial activity. Aggregate value of 
imports of chemicals and allied product.s 
for the year increased 24 per cent, from 
|80,7«d,60fl in 1921 to $100,60:1,7)0 in 
1B22. 

Owing to the incomparability of the 
individual commodities includeil under 
the main groups, only a very general 
idea of the trend can be procured from 
an analysi.s of the import and export 
statistics for the years 1921 and 1922. 
Of the groups for which any compari¬ 
sons can be made, explosives, the group 
recording the most important expan¬ 
sion in exports (80 per cent), showed 
the smallest in imports (11 per cent). 
On the other hand our foreign ship¬ 
ments of paints, pigments and var¬ 
nishes actually diminished 5 per cent 
while our receipts advanced 5.') per 
cent. Fertilizers, another group of the 
exports having but a small gain (.S 
per cent), took a big jump in imports 
(47 per cent). Crude drugs and es¬ 
sential oils exceeded 1921 shipments by 
10 per cent in value, while receipts 
swelled 42 per cent. Foreign sales of 
perfumery and cosmetics also were 
greater than foreign purchases of these 
articles, having gained 811 per cent, and 
imports, 28 per cent. Imports of 
medicinal and pharmaceutical prepara¬ 
tions increased 211 per cehl; exports but 
11 per cent. The least change of all 
the groups was still in general chemi¬ 
cals (which includes coal-tar and 
heavy chemicals), and although the 
figures indicate a loss (4 per cent) in 
exports, they likewise show but a small 
gain (le.ss than 3 per cent) in imports. 

Decrease in Coal Tars 

t 

The aggregate valut' of imports of all 
coal-tar chemicals decreased slightly, 
from $11,225,700 in 1921 to $11,012,800 
in 1922. The total receipts of coal-tar 
crudes dropped 11 per cent, from 
$5,281,400 in 1921 to $4,740,400 in 1922, 
noticeable declines occurring in all the 
classes except in tar and pitch. Naph¬ 
thalene fell 30 per cent in quantity and 
60 per cent in value, from 4.495.800 
lb ($1:15,900) to 3,144,300 lb. ($54,000); 
dead or eresosote oil increased 25 per 
cent in quantity but decreased 10 per 
cent in value, figures for which are 
33,239,400 gal. ($4,756,600) in 1921 
and 41.567,500 gal. ($4,240,400) in 
1922. The biggest reduction of this 
class was in benzene (90 per cent), 
which fell fi:om 1,722,000 lb. ($42,370) 
to 172,50() lb. ($1.220); none was re¬ 
ceived from Sept. 22 to Oct. 31; 
67,108 lb. ($381) arrived in November, 
*nd but 45 lb. ($8) in December, 
Receipts of intem^ediatos in 1922 sur¬ 


passed those of 1921 by 867,300 lb. 
($65,300); total receipts for the year 
1922 were 2,136,700 lb. ($422,150). 
Arrivals of carbolic acid totaled 686,- 
;i()() lb., valued at $102,300 in 1922. 
Were it possible to procure compara¬ 
tive figures for finished coal-tar 
products for the year.s under discus¬ 
sion it is believed that they would in¬ 
dicate, for the whole group, but a little 
change in tonnage. While slightly 
larger quantities of alizarin and de¬ 
rivatives, and colors, dyes, stains and 
color acids probably came in during the 
year 1922 than during 1921, on 
the other hand considerably smaller 
amounts of indigo, both natural and 
synthetic, and of coal-tar medicinals, 
were received. Alizarin and derivatives 
ro.se from ,375,100 lb. ($510,000) in 
'1921 to 479,900 lb. ($701,900) in 1922. 

General Chemical Comparisons 

Although the quantity of oxalic acid 
received during 1922 was 3 per cent in 
excess of that of 1921, the value was 
reduced approximately 30 per cent. It 
will be oLserved from a study of the 
following figures that the majority of 
the oxalic acid arrived since .Sept. 22: 

bli. Value 

llctollor . . . 321,319 $21,.761 

Noveniticr.. . 460,611 1 1,117 

December . . 488.9.60 66.723 

Total Bine.! Sept 22, .1,27.3,78,3 126,404 
Total for year.1,294,236 127,767 

There was 1,741,000 lb., $132,600, of 
arseniouB acid or white arsenic; 112,700 
11)., $40,450, of citric acid; 629,000 lb., 
$171,600, of tartaric acid, and 1,260,- 
000 lb., $12,200, of sulphuric acid im¬ 
ported during the period Sept. 22 to 
Dec. 31, 1922. Imports of arsenic sul¬ 
phide dropped in value but increased in 
quantity during 1922, figures for which 
are 6,686,600 lb., $531,300, in 1921, as 
compared with 7,630,600 lb., $472,000 in 
1922. 

Bleaching powder, one of the heavy 
chemicals recording the biggest ad¬ 
vance in exports (123 per cent), showed 
a noticeable decrease in amounts im¬ 
ported—about 30 per cent On the 
other hand, imports of glycerin ad¬ 
vanced 30 per cent but exports only 20 
per cent. Imports of crude iodine in 
1922 failed to reach the 1921 level of 
646,000 lb. ($1,430,600) by 294,000 lb. 
($406,000) or nearly one-half of the 
total imports of 1921. Demand for 
citrate of lime during 1922 jumped 
over 1,000 per cent until a total of 
15,982,000 lb. ($2,223,000) was reached. 
Receipts of potassium cyanide and po¬ 
tassium nitrate, crude and refined, in 
1922, were below 1921, while those of 
other potassium compounds, carbonate, 
hydrate, hydroxide, bitartrate, and 
other potassium compounds, n.e.s., sur¬ 
passed 1921. Sodium compounds also 


Calendar 

Tho following Important technical 
: imetinR.s are HchetUiled for the 
mediate future; 

INTEK8TATB COTTON SKT'M' |.’KU8HKR8 
Ahsn, Hot Springs, Ark , May 2-5 
Ambku’an Elkctrihmibmk’ai. Society 
New YuJ'k t'lt.v. May 3-5 
AMEKK’AN (’HKMICAL S(K’1KTV 

Kegular nieetlng. New York, May 4 

! Amehk’an Zinc Inhtitutic 

j St. I-ioula, May 7-8 

AMKIUCAN A88N OF ENOINBKRB 

Norfolk, May 7-9 

AMBK StK'IETY AIeoiianical Rnoiis. 

Montreal, May 28-31 

f’ANAlUAN INSTITCTE OF CHEMlBTRy 

Toronto, May 29-31 
SlH’IETy OK (’HKMK'AL INDUSTRY 
('anaitiiiii Section 

n'tnonto, May 29-31 

.\MEFi. .\.'4S.V C'EUEAI. t'llKMlSTS 

riileago, June -1-9 

AMFJt I.EATJIER ('llEMIHTH AHBN. 

Wilite Sulphur Springn, W. Va., 

June 7-9 

Nat'i, Ficktii,i/e« Ahsociatjon 
! Wliile SiilphuT' Springs, W Vn , 

1 .lone 11-16 

I National Lime AssiwIation 
j New York ('ity, ,Iunc 13-15 

I Sot'iFrrv I'OH Steel Tkeatini; 

! Kasti'in Seeliornil Meeting 

Hetlilchem, I’a, June 14-15 
-\meh Inht. Chemicai. Knuhh. 

Wllmlnglon, He) , June 20-23 
AMER SlM' FOR TEBTINU MaTEUIaLB 

Atlantic (Mty, Juno 25-29 


reflected an expansion, sodium cyanide 
more than doubling, from 8,708,000 lb., 
value $913,100, to 16,70.^,000 lb., value 
$1,306,000. 

A noticeable feature of the trend of 
the import trade of fertilizers is the 
hij^h percentages of pains in quanti¬ 
ties but tho much lower pains in values. 
The largest increases were in potassium 
sulphate {41R per cent in quantity and 
237 per cent in value), and in manure 
salts (400 per cent in quantity and 153 
per cent in value). 


Be^iu Nitrate Inquiry Soon 

Selection of a chemist to have charge 
of the investigation of the Department 
of (lommerce into the nitrate situa¬ 
tion is expected to be announced soon. 
This will be part of the general in¬ 
quiry to be made with regard to a num¬ 
ber of products for which the United 
States is largely dependent upon im¬ 
ports. 

The nitrate inquiry will include the 
advances of chemistry in the production 
of synthetic nitrate, from the stand¬ 
point of the economic results obtained 
rather than purely from the theoretical 
chemical point of view. The cost of 
production in Chile, the relative cost of 
synthetic production in the United 
States and actual or possible control 
of prices by foreign combinations will 
be looked into. Investigations also 
will be made in Germany. Possibili¬ 
ties of synthetic production at Muscle 
Sboals and at other suitable aites, by 
various methods, will be studied. 

Preliminary steps have been taken 
for an investigation Into tanning' ex¬ 
tracts, while the complete program 
will Include huiiiiriee Into Mine, 
potash, quinine and Other cohnnoditida. 
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Washington News 


Move to Reconsider Duties ou 
Oils Draws Protest 

V'luorous protest has been voicert by 
the Southern Tariff Association and 
various farmers’ oriranizjftions against 
an investigation by the Tariff Commis- 
inission of duties on linseed oil, coconut 
oil, peanut oil, soya bean oil and other 
vegetable oils regarding which an ai>- 
jihcation for reductions of 50 per cent 
in duties under the flexible tariff has 
been filed. 

A delegation of ten called on the 
commission April 23 and a delegation of 
twenty visited the commission April 24 
to register a protest against the ap¬ 
plication. The commission did not 
grant a formal hearing to the delega¬ 
tions, as under its rules hearings on 
applications are to be held only after 
a iiieliminary inve.stigation of the ap¬ 
plication by the commission itself and 
a formal call for a hearing where all 
interested parties may appear, but the 
Protestants met the commissioners in¬ 
dividually and conferred with members 
of the commission’s staff. 

The application for a reduction in the 
duties was filed by the Bureau of Raw 
Materials for American vegetable oils 
and fats industries in the interest of 
.soap and of paint and varnish manufac¬ 
turers and of large consumers of these 
commodities. 

Representatives of farmers’ associa¬ 
tions who protested against a formal 
investigation looking to changes in 
rates declared that financing of the 
crops would be made difficult were the 
duties to be throjvn into a condition of 
uncertainty and that there would be a 
reduction in acreage. 

The application has not passed 
through the preliminary stages of in¬ 
vestigation and the action of the com¬ 
mission will not be determined until 
after a report is received from its 
advisory board, which is now consider¬ 
ing the case. 


To Stimulate Use of Potash 
in Fertilizers 

No atone will be left unturned by the 
Potash Importing Corporation of Amer¬ 
ica when it begins its operations on May 
1 to stimulate the use of potash fertil¬ 
izers. An eflfbrt will be made to in¬ 
crease the percentage of potash in 
fertilizer mixtures. It is recognized in 
Germany that American consumption of 
potash must be restored to its pre-war 
volume if the industry in that country 
is to thrive. 

The American corporation, which is 
understood to have been financed en¬ 
tirely in this country, will be the offi¬ 
cial distributing representative of the 
German syndicate. The objective of the 
corporation will be to increase potash 
consumption in the United States to the 
point where the jMta^h taken of the 
soil by crops is replaced eadi year. It 


IS realized that this will have to be 
done gradually and that it carries with 
it an educational campaign, the object 
of which will bo to convince the Amer¬ 
ican farmer of the value of potash 
fertilizers. 

Slrength Standards .4do{)ted 
for Coal-Tar Importo 

List of About 100 Standards Prepared— 
Wilt He Submitted to 'frade 
for Criticism 

The Treasury Department is prepar¬ 
ing to is.sue in the immediate future a 
list of standards of strength of com¬ 
mercial imports of coal-tar dyes, chem¬ 
ical and other products as brought in 
befoic July 1, 1914. 

A conference on this subject was held 
April 2.3 among Ernest W. Camp, di¬ 
rector of the Customs Division; Dr. 
H. C. Knight, in charge of the customs 
laboratory at New York; Dr. Peter 
Feberger, dye specialist at the labo¬ 
ratory, and W.’ N. Watson, color spe- 
ciali.st of the Chemical Division of the 
Tariff Commission. 

The 1922 tariff act provides that coal- 
tar products shall be asae3.scd for duty 
on the basis of the commercial strength 
of imports previous to July 1, 1914. 
Many dyes and other products are now 
imported in more concentrated form 
than jirevious to the outbreak of the 
war in Europe. In such cases the spe¬ 
cific duty of 7 cents per pound will be 
multiplied in accordance with the in¬ 
crease in strength. The ad valorem duty 
naturally will not be affected. 

Samples have been gathered from 
various sources by the customs labo¬ 
ratory in its investigations and a list 
of about 100 standards has been pre¬ 
pared, covering the bulk imports. No 
effort will be made to list each indi¬ 
vidual color or product, but the stand¬ 
ards will be arranged by types. 

The list will be submitted to the 
trade for criticism for about 10 days 
before it is officially promulgated. 


German Potash Industry Not 
Dependent on Ruhr Coal 

The German potash industry is not 
dependent upon Ruhr coal. In January 
of 1922 more than 97 per cent of its 
fuel requirements were met with brown 
coal. At the time of the entry of 
France into the Ruhr, a slightly larger 
percentage of black coal was being used, 
but it was less than 5 per cent of total 
requirements. Such black coal as is 
needed for operating the railways be¬ 
longing to the industry and its black¬ 
smith forges can be supplanted easily 
by imported coal. 'There is, however, 
some black coal production on the prop¬ 
erties of the potash companies. It hap¬ 
pens that brotro coal Is so distributed 
In Germany as to be the logical fuel 
for the potMh wodcs. 


Alcohol Committee Named 

Commissioner Blair Makes Known List 

of Men Who Will Consult With In- 
* ternal Revenue Bureau 

Appointment of an advisory com¬ 
mittee representing various phases of 
the industrial alcohol industry to con¬ 
sult with officials of the Internal Rev¬ 
enue Bureau and the Prohibition Unit 
regarding regulations and practices 
.affecting the industry has been an¬ 
nounced by D. H. Blair, Commissioner 
of Internal Revenue. 

The organization of this committee is 
the result of a conference with the com¬ 
missioner held several weeks ago by 
representatives of various organizations 
of producers, distributors and con¬ 
sumers* of industrial aleohol, who asked 
that a special division to handle such 
matters be created, separate from the 
Prohibition Unit, or that an advisory 
committee be named. Attention was 
called by this delegation to the fact 
that the legitimate needs of industrial 
alcohol have been submerged beneath 
e.xercisi' of the police powers to sup¬ 
press liquor violations, whereas the 
Volstead act provides for encourage¬ 
ment of the proper use of industrial 
aleohol. 

The committee will consult with 
Commissioner Blair and with Prohibi¬ 
tion Commissioner R. A. Haynes before 
any regulations affecting industrial 
alcohol are issued, and will give advice 
regarding means of facilitating legiti¬ 
mate use of the product. 

Members of the committee named by 
Commissioner Blair are: 

Dr. H. E. Howe, Washington, D. C., 
editor of t'-e J itrmil of Iruiuslrial and 
Kngivoerin'j (yioinif>tvy. representing 
the American Chemical Society. 

William A. Sailor, Baltimore, presi¬ 
dent of Sharpe & Dohme and president 
of the American Drug Manufacturers 
Association. 

E. J. Schieffelin, New York City, rep¬ 
resenting the National Wholesale Drug¬ 
gists Association. 

Samuel C. Henry, Chicago, represent¬ 
ing the National Assoefation of Retail 
Druggists. 

Prof. J. H. Neal, University of Illi¬ 
nois, Urbana, representing the Amer¬ 
ican Pharmaceutical Association and 
the faculties of pharmaceutical col¬ 
leges. . 

Martin Ittner, chief chemist, Col¬ 
gate & Co., Jersey City, N. J., repre¬ 
senting the American Manufacturers 
of Toilet Articles. 

Frank A. Blair, New York City, 
president of the Proprietory Associa- 
tion. 

M. C. Whitaker, New York City, 
president of the U. S. Industrial 
Chemical Co. 

R. H. Bond, Baltimore, manager, Mc¬ 
Cormick £ Co., representing Fla¬ 
voring Extract Manufacturers Asso¬ 
ciation. 

Charles L. Reese, chemical director, 
E. 1. du Pont de Nemours A Co., presi¬ 
dent of the Manufacturing Chemists'' 
Asioeiatton. ' 
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U. S. Largest Producer and Consumer 
Of Rosin and Turpentine 

How Consuming Demand Is Divided According to Trades— 
Exports Below Standards of Pre-War Years 


A n investigation into the UirpcritHic 
• and rosin industries has recenll;. 
hecM conipieted by V. K. (iroLlisch. of 
the Rureau of Chemistry. This report 
states that the United States furnishes 
betwet'H ()0 and per cent of the 
world's supply of turpentine and from 
7u to 77) per cent of the world’s rosoi. 
The principal reason for the differenct- 
between the two is the fact that in 
Russia, Finland, Swwlen, Norway and 
Poland wowi turpentine is produced 
chiefly by the destructive distillation of 
wood, in which process no rosin is re¬ 
covered. In Sweden a so-called tur* 
penline and a so-called liquid rosin are 
recovered as byproducts in the manufac¬ 
ture of paper pulp. A relatively small 
iiuantity of so called spruce turpentine 
is recovered at several paper mills in 
this country. 

The United States not only produces 
mo.st of the world’s turpentine and rosin 
but also uses a larger part of it than 
any other country. Roughly, it con¬ 
sumes between 35 and 40 per cent of 
the total world .supply of tur])entine 
and about 30 per cent of the rosin. As 
indicated by recent data collected by the 
Bureau of Chemistry, this consumption 
is distributed approximately as follows; 

IN'r 

I'rnt 


I’aitii \’iirniKli iri<!u.str\ l.l 

Sliiu'. piior iitul olhiT pclisli* s fi 

AiiioiTioliilrs. wsiKons.* curs. cti. 

(piiititiiiK). 

Mt'illcinal hiift )>)iarmacTutlcH! pTcpa 

nitiuiis. , . L’ 

1 )ll)i'r iiMiii.su ial usi s 1 

ihluninfT (town paint and variijsti, 
and iillu-i mlscclliiiu'iais lairiiosi's in 

IPtsiii 

So.Ip ntiikhif'. i;; 

I’apcr and paper sizmp .... .LIT) 

I'aint and ciirnlsli ... 17 

Ko.sin (dl, pilch and priiitiiiK ink (1 

l.imdi'Uin iiotl Himllur covcrlnus . 

.\ll oilier uses 7 


In England,' at present the second 
largest consumer of naval stores, the 
distribution of consumption is probably 
similar to that of the United States. 

Exports of turpentine have shown 
decided increases since the war, the 
average for 1919 and 1920 being more 
than 10,000.000 gal. On the other hand, 
the average (‘xjiorts of rosin for 1919 
and 1920 were 0(15,000 round barrels 
less than (hey w’eie during the war. 
For the calendar year 1921 there were 
exported 9,207,959 gal. of turpentine and 
500,8(14 round barreli-i of rosin, which, 
deducted form a total production of ap¬ 
proximately 24.751,000 gal. and 1,084,- 
000 round barrels, respectively, left for 
domestic purposes about 15,483,000 gal. 
of turpentine and 1,123,000 round bar¬ 
rels of rosin. In 1922 there were ex¬ 
ported approximately 9,864,000 gal. of 
turpentine, including 495,000 gal. of 
wood turpentine, and 799,000 bbl, of 
rosin. 

The exports of naval stores from the 


United State.s to Belgium, Germany, 
Holland and Italy in 1921 showed a de¬ 
cided increase, w'hich, however, was off¬ 
set by a ilecrease in the exports to most 
of the other countries listed, particu¬ 
larly Great Britain and the South 
.American countries. In 1922, on the 
olher hand, exports of turpentine to 
Beigfum, (rermany and Holland again 
decreased, but there w’us a correspond¬ 
ing increase in the exports to the rest 
of the w'orld. Argentina, Australia and 
Japan were the only important coun¬ 
tries importing American rosin which 
took less in 1922 than in 1921. Exports 
to the re.st of the world showed a de¬ 
cided increase. 

The increase .since the outbreak of the 
war in American exports of rosin to 
the Scandinavian countries is interest¬ 
ing. This i.s due not only to an increase 
in their consumption of this commodity 
but also to a decrea.se in their importa¬ 
tions from Germany, and, to a less ex¬ 
tent. from Holland and Belgium. In 
other words, the Scandinavian countries 
are buying more of their American- 
made naval stores in the United States 
instead of st'cond hand from German 
dealers in Hamburg and Bremen and 
Belgian and Dutch dealers in Antwerp 
and Rotterdam. A large proportion of 
the naval stores imported from the 
United States by Belgium and Holland 
are re-exported into Germany, pass¬ 
ing through Rotterdam and Antwerp, 
whence it is .shipped by river and canal 
to the German manufacturing districts 
in the Rhine Valley. 

LitiBectl Conipaiiieti Merpe 

Announcement was made last week 
that plans had been completed for the 
con.soiidation of the Archer-Daniels Lin¬ 
seed Co. and the Midland Linseed Proil- 
ucts Co. J. W. Daniels, president of the 
Archer-Daniels Linseed Co., will serve 
as president for the new company and 
in general the management of the latter 
will be in the hands of the present offi¬ 
cials of the Archer-Daniels Linseed Co. 
E. C, Warner, president of the Midland 
Linseed Products Co., will retire. 


Bukelite Phenol Production 
Soon Available 

The Bakelite Corporation of New 
York is erecting a plant for the manu¬ 
facture of phenol near Cleveland, Ohio, 
and expects to be in a position to pro¬ 
duce a surplus beyond its own needs, 
which will be available in a short time 
at as moderate prices as conditions will 
permit. According to an announcement 
made last week the phenol enterprise 
is the direct result of the protekion 
afforded by the new tariff. 


Trade Notes 


Parsons & Petit, 63 Beaver St., New 
York, have issuwl a card on the subject 
of nitrate of soda. Statistical figures 
showing production and world'.s con¬ 
sumption, together with prices for a 
period of yeirs, make this chart inter¬ 
esting and valuable to the trade. 

It is reported that the California 
Cyanide Co., which is a subsidiary of 
the Air Reduction Co., will start pro¬ 
ducing cyanide and hydrocyanic acid in 
its California plant by Aug. 1. 

Dr. Frank J. Monaghan. Health Com¬ 
missioner of New York City, has set 
aside the week beginning May 7 as 
Paint-U{> and Clean-Up Week for the 
city. 

Adverti.sing soap as “medicated” or 
a.s being made for or by a “medical as¬ 
sociation” when such statements are 
not true is declared by the Federal 
Trade ('ommission to be an unfair busi- 
nes.s act. The commission has therefore 
issued a cease and desist order directed 
to the Williams Soap Co., of Indianapo¬ 
lis. Ind. 

W. D. Schwartz, of the L H. Butcher 
Co., New' York and San Francisco, ac¬ 
companied by Mrs. Schwartz, sailed on 
the S.S. “Majestic,” April 21, for Eng¬ 
land and the Continent. He will visit 
principals and factories in nine coun¬ 
tries. for whom his company acts as 
sales agent for colors, minerals and 
chemicals. 

Inquiries are being received in this 
country from German sources for prices 
on Chilean saltpeter. No explanation 
has been forthcoming as to why repu¬ 
table German firms should be interested 
in making nitrate purchases in thi.s 
country. 

Tho rate on sulphate of ammonia 
from Seaboard, N. J., to New York, for 
export, is not unreasonable or otherwise 
unlawful, the Interstate Commerce 
Commission has ruled in connection 
with a case brought by the Seaboard 
Byproduct Coke Co. against the Dela¬ 
ware, Lackawanna & Western R.R. 

B. H. Handy, assistant .sales manager, 
Semet-Solvay, Syracuse, N. Y., was in 
New York last week. 

C. W. Nichols, president of the 
Nichols Copper Co., has resigned the 
office of vice-president of the General 
Chemical Co. 

The Oil Trades Association of New 
York held an informal luncheon at 
Angelo’s restaurant on Thursday, April 
26. Dennis E. Bergen, president, pre¬ 
sided. 

F. D'. Lockwood, dealer in chemicals 
and oils, 116 Broadway, has been in 
Baltimore on a business trip. 

E. F. Dret\' & Co., dealers in chem¬ 
icals, will move their offices on April $0 
to the Barrett Building, 40 Rector St. 

H. H. Dow, president of the Dow 
Chemical Co^ Midland, Mich.^ was in 
New York last week. 
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George W. ^ 
Fortmeyer 

Vice-president of the 
Xational Lead Co., who 
has .served in the white 
lead indnstnj for sixty- 
seven years, is honored 
by his co-worke.rs on his 
eighty-fourth birthday. 


T hursday, April 20 , was thp 

occasion of a celebration in 
honor of one of the beat known and 
most highly regarded members of 
the white lead industry. It waa the 
eighty-fourth birthday of George W. 
Fortmeyer, vice-president of the Na¬ 
tional Lead Co. and general manager 
of the Atlantic branch of the com¬ 
pany. During the course of the day 
Mr. Fortmeyer was called to the 
office of President Cornish and on his 
return he found his own office 
thronged with officials and employees 
of the company who had assembled 
to celebrate the day and to honor 
their associate and leader. 

A. C. Saunders, cashier of the com¬ 
pany and a veteran of many years in 
the “National” employ, in a very fit¬ 
ting speech presented Mr. Fortmeyer 
with an oil painting of himself, done 
by Frank B. McCarthy, of the sales 
force of the company. Mr. Fort¬ 
meyer was visibly, affected by the 
gift and by the many congratulations 
which he received from his co¬ 


workers. He expressed his thanks 
in a brief speech in which he took oc¬ 
casion to pay tribute to the spirit of 
harmony and co-operation that pre¬ 
vails among the workers in the At¬ 
lantic branch. Mr. McCarthy also 
spoke briefly and came in for much 
praise because of the excellent like¬ 
ness of Mr. Fortmeyer which he had 
transferred to canvas. 

Mr. Fortmeyer was born in New 
York and when a very young man he 
became associated with Colgate & 
Co. From that time up to the pres¬ 
ent has been identified with the white 
lead and linseed oil industries, until 
he has amassed the enviable record 
of 67 active years in those lines. As 
Mr. Saunders said in his presenta¬ 
tion speech, Mr. Fortmeyer is more 
like 48 than 84, since he is very ac¬ 
tive physically and' in addition to 
the manifold duties of his position, 
still finds time to devote to outside 
activities. 

In the latter part of last year Mr. 
Fortmeyer completed his thirteenth 


year as president of the Linseed As¬ 
sociation of New York and waa re¬ 
elected for the ensuing year. Mr. 
Fortmeyer was one of the founders 
of this association and he played a 
prominent part in brinfjng it to the 
high plane of efficiency which it now 
enjoys. At the last annual meeting 
of the association, when Mr. Fort¬ 
meyer waa re-elected to the presi¬ 
dency. a valuable gift was presented 
to him by the members and on differ¬ 
ent occasions they have paid tribute 
to the esteem in which they hold 
him and to the work he has done to 
make the association a recognized 
authority in the markets of the 
world. 

Although he is now an honorary 
member of the Paint, Oil and Var¬ 
nish Club of New York, Mr. Fort- 
meyer’s activities for many years 
made him one of the most prominent 
members of that organization. He 
was president of the club in 1896- 
1896 and served on various impor¬ 
tant committees in later years. 
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New Chemietry Course on 
Commercial Subjects 

University of Wisconsin Stresses Eco¬ 
nomic Phases of Chemical Industry 
in Studies to Start This Fall 

A new course, called the “chemistry- 
commerce course,” is to be launched at 
the University of Wisconsin this fall. 
Its purpose is to meet the requirements 
of men who wish to fit themselves for 
commercial positions in the chemical 
and related industries. The growing 
importance of chemistry in commerce 
has led to this step. The idea is to 
combine sound training in various 
branches of economics with several 
courses in chemistry. The chemical 
training is planned mainly to give a 
man sufficient knowledge to understand 
the basic technical features of the in¬ 
dustries with which he may come in 
contact. 

In the course in commercial chem¬ 
istry, which runs throughout the 
junior year, only so much of the 
technical side will be presented as is 
necessary for a background. Emphasis 
is to be placed on the economic or com¬ 
mercial aspect. It is the expressed in¬ 
tention to give a student a wide ac¬ 
quaintance with commercial processes 
and materials of commerce rather than 
a detailed technical knowledge of a 
few. For those who desire more tech¬ 
nical treatment, courses in industrial 
chemistry will be open as electives. 
Such problems as those of plant loca¬ 
tion and transportation will be es¬ 
pecially studied. Another feature is to 
be a study of market reports and 
analysis of the factors causing fluctua¬ 
tions in the price of materials in the 
chemical markets. 

Besides the broad range of economic 
subjects covered, embracing in all 
fourteen courses, the curriculum in¬ 
cludes several in mathematics, foreign 
languages and English. In addition, a 
number of elective.s have been provided 
in order that a student may broaden 
his education in the direction he 
chooses. 


11. D. Ruhni Named to Head 
New York Paint Club 

The committeo on nominations, of 
which H. J. Schnpll is chairman, will 
.submit the following' names for elcclioT' 
at the May meotinj? of the Paint, Oil 
& Varnish Club of New York: Presi¬ 
dent, H. D. Ruhm; vice-president, C. J. 
Roh; secretary, II. G. Sidebottom, and 
treasurer, G. H. Tomlinson. Kxecutiv^^ 
committee: E. V. Peters, chairman; 
A. G. Fairweather, R. W. Murray, 11. G 
Sidford, A. L. Somers and Frank Waldo 
The arbitration etunmittee proposed 
by the committee con.sista of G. W. 
Fortmeyer, chairman, D. E. Breini^r, 
J. B. Bouch, Jr.. H. Gates and Eugene 
Merz. R. 0. Walker will head the 
twenty-six delegates that will be chosen 
to represent the New York organiza¬ 
tion at the national convention next 
October. 


June A.I.C.E. Meeting to Be 
Held at Wilmington, Del. 

The fifteenth semi-annual meeting of 
the American Institute of Chemical En¬ 
gineers is to be held June 20 to 23 at 
Wilmington, Del. The headquarters for 
the meeting is to be the Hotel Dupont, 
where about 150 guests are expected. 
Each day of the meeting includes in its 
program the reading of technical 
papers, plant inspection and some social 
activity. 

The papers to be presented, about 
twenty-three in number, embrace a wide 
range of interesting subjects. The 
papers on decolorizing materials, char, 
silica gel and fullers earth and those on 
corroSion promise to be notcw,orthy. 

Among the plants to be visited are 
those of the Bond Bottle Seal Co., the 
American Vulcanized Fiber Co., the 
Bancroft Co. (cotton finishing), the 
Electric Hose & Rubber Co. and several 
departments of E. I. du Pont de Ne¬ 
mours & Co. In the latter plant an op- 
I)ortunity is to be afforded to see the 


Jackson laboratory, probably the most 
famous color laboratory in the world. 

Social activities have not been neg¬ 
lected in the preliminary arrange¬ 
ments. A general social gathering, golf 
and an automobile trip to Pierre S. 
du Pontes residence at Lqngwood have 
been provided. At Mr. du Pont’s home 
there is to be a garden party, a visit to 
the conservatories and dinner. 


Chemical Trade CommisBioner 
Urged for Germany 

The Department of Commerce has 
under consideration the addition to its 
staff of trade commissioners in Berlin 
of an economist especially experienced 
in chemicals. It has practically been 
decided to expand in this direction if a 
man of proper qualifications can be 
secured. Domestic producers of dyes 
and chemicals have urged the depart¬ 
ment recently to secure more reports 
on conditions in the industry in Ger¬ 
many. If the suggestion is adopted, the 
agent will operate from Berlin. 


Chemicals and Allied Products Show 
Gains in Export Trade 

Statistical Review of Export Movement for 8-Month Period 
Ended Feb. 28 


A gain of 19 per cem was made in 
the exports of chemicals and allied 
products for the 8 months July 1, 1922, 
to Feb. 28, 1923, as compared with July 
1, 1921, to Feb. 28, 1922. Foreign sales 
for the months of January and F’eb- 
ruary, 1923, repre.sented expansions of 
14 and 19 per cent respectively over the 
corresponding months of 1922, rising 
from $9,085,859 in January, 1922, to 
$10,944,830 in January, 1923, and from 
$8,692,110 in February, 1922, to $10,- 
374,895 in February, 1923. One notice¬ 
able feature in the February trade, 
1923, is a loss of 5 per cent from the 
January trade, although this may be 
partly accounted for by the difference 
of 3 days in the length of the months. 
The aggregate value of the groups and 
I omniodities with the percentages of 
increase or decrease for the 8 months, 
July 1, 1921, to Feb. 28, 1922, as com¬ 
pared with July 1, 1922, to Feb. 28, 
1923, were; 


Under the first group, “chemicals and 
allied products,” are included coal-tar 
products (which expanded 44 per cent 
in value), medicinal and pharmaceutical 
preparations (24 per cent in value), 
acids and heavy chemicals, sodium com¬ 
pounds (26 per cent in value), pigments, 
paints and varnishes (32 per cent in 
value), fertilizers (1 per cent increase 
in quantity, but 8 per cent decrease in 
value), explo.sives (65 per cent in 
quantity and 38 per cent in value), per¬ 
fumery, cosmetics and toilet prepara¬ 
tions (34 per cent in value) and pyrox¬ 
ylin products (62 per cent in value). 
All future analyses of imports and ex¬ 
ports will be based on this grouping. 
Soaps of all kinds and tanning ma¬ 
terials and extracts are excluded. 

Decrease occurred in the exports of 
formaldehyde, glycerin, soda ash, sal 
soda, ammonium sulphate and phos¬ 
phate rock except the high-grade hard 
rock. 
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Government to Investigate 
Production Costs Abroad 

C.'R. DeLong, chief of the Chemical 
Section of the Tariff Commission; M. 0, 
Donk, a chemical expert of the section, 
and Eben -M. Whitcomb, one of the 
commission’s accountants, will sail for 
Europe May 3 to investigate costs of 
production abroad of various chemicals 
regarding which applications for 
changes in duties under the flexible 
tariff section have been* docketed. 

The party plans to spend 3 weeks in 
England investigating barium dioxide 
and potassium chlorate. Their subse¬ 
quent schedule calls for 2 weeks in Nor¬ 
way investigating sodium nitrite; 6 
weeks in Germany investigating vari¬ 
ous chemicals, and later trips to Holland 
on oxalic acid and to Switzerland on 
barbituric acid. This schedule is tenta¬ 
tive as to the time in each country. 

Mr. DeLong will leave the party in 
Germany and make a trip of inspection 
through France and probably other 
countries on the Continent. He will 
return after 2 months abroad. Other 
members of the Chemical Section staff 
will embark in June and join the origi¬ 
nal party. The total schedule of work 
for the chemists in Europe cannot be 
completed before the middle of August, 
it is estimated, and may be extended by 
the addition of other investigations 
while they are abroad. 


Equipment Statistics to Be 
Gathered Monthly 

A new statistics service in the 
chemical industries has been inau¬ 
gurated by the Chemical Equiiiment 
Association. Data are to be gathered 
through the co-operative efforts of 
members of this organization, repre¬ 
senting manufacturers of equipment 
and materials in practically every 
field. This will embrace industries 
which are strictly chemical or metal¬ 
lurgical in nature as well as a great 
many which are related to these. 

According to a statement made by 
1’. D. Schenck, president of the associa¬ 
tion, following a recent consideration 
of statistical activities by the board of 
directors, "Chemical equipment is in 
effect a barometric register of general 
industrial conditions both at home and 
abroad. In many ways the absorption 
of chemical equipment and materials is 
as reliable and specialized an index U' 
general industrial conditions as the 
production of pig iron was considered 
to be before the war, or as the B'ederal 
Reserve Bank’s di.scount rates are now 
regarded. 

“It is not yet generally realized that 
the membership of the Chemical 
Equipment Association, now recognized 
by the government and by industry in 
general as the speaking voice of 
American chemical equipment and ma¬ 
terials manufacture, supplies essential 
equipment to practically every basic 
industry in the United States and 
abroad. There is scarcely an article 
of common consumption, in diet, in 


clothing, in transport, in the essentials 
or semi-essential accessories of life, 
that is not produced in some degree 
through the use of standard or special 
equipment and materials manufactured 
by the membership of this association.” 

The collection of comparative statis¬ 
tics on the absorption of chemical 
equipment and materials by industries 
and by sections is to be a monthly 
activity. By industries, the informa¬ 
tion collected each month discloses the 
manufacturing fields moat active in the 
absorption of equipment and materials, 
both as to domestic absorption and as 
to foreign absorption. By geographical 
sections of the United States, the in¬ 
formation also discloses the principal 
concentrations of industrial actSvity in 
the way of replacements, in factories, 
new construction operations and expan¬ 
sion projects of various sorts. The in¬ 
formation further reveals genera! 
trade and business conditions of other 
sorts than those strictly pertaining to 
the absorption of chemical equipment. 


News Notes 


A unique celebration is to be held in 
France on May 27, to be known as 
“Laboratory Day.” The occasion is 
that of the centenary of the birth of 
Pasteur. Research laboratories and re¬ 
search workers are to profit from con¬ 
tributions received on that day. 

Reduction of wasteful variety in 
manufactured goods is being sought 
with considerable success by the U. S. 
Chamber of Commerce. Paper, rubber, 
leather and fabricated iron, as in pipe 
and agricultural implements, are the in¬ 
dustries in which results have been ac- 
eompli-shed. For instance, certain paper 
makers report a cut to fi,') per cent of 
former lines, with consequent increased 
production at lower coat. 

Synthetic camphor production by a 
new process is to be begun at Feugen, 
Austria, in th? near future. The Cham¬ 
ber of Commerce of Vienna has con 
firmed a report to this effect. Anton 
Gawalowski of Feugen is the inventor 
of the new process. 

Desulphurization of coke by steam is 
one of four important research prob¬ 
lems being carried on at Carnegie In¬ 
stitute of Technology. The Bureau of 
Mines is co-operating in this work, 
which also includes a study of the cor¬ 
relation of the coal beds of western 
Pennsylvania through their microscopic 
constituents. The two other studies in¬ 
volve fundamental research on the cor¬ 
rosion of alloys and an investigation of 
low-temperature Pennsylvania coal tars 

Fertilizer men who are to meet at the 
convention of the National Fertilizer 
Association at White Sulphur Springs, 
W. Va, June 11 to 17 are arranging an 
extensive program. The subjects 
covered will include cost accounting sys¬ 
tems, chemical and manufacturing .prob¬ 
lems, sales methods, transportation 
problems, etc. The ofBeers of the asso¬ 


ciation are now arranging me details 
and promise a meeting which will be of 
unusual interest to everyone identified 
with the fertilizer industry. 

Viscosity of cellulose as determined 
by the cuprammonium method is being 
investigated by the Cellulose Division of 
the A.C.S. All firms or individuals hav¬ 
ing constructive information dealing in 
any way with the subject are urged to 
communicate with E. B. Bcnger, chair¬ 
man, E. 1. du Pont lie Nemours & Co.. 
Newburgh, N. Y. 

“Dyewood Products” and “Blarly 
Chemical Symbols” were the two topics 
discussed at the April 23 meeting of the 
Stamford Chemical Society. R. H. Wis¬ 
dom and E. H. Smith were the respec¬ 
tive speakers. 

Ceramic engineering will be taught at 
the Georgia School of Technology if the 
project now under way is consummated. 
The ceramic industries of the state are 
interested in the founding of the new 
course, for which a fund of $26,000 is 
sought. The idea of the new institution 
is to tlevelop the clay resources of the 
state in a comprehensive and intelligent 
manner. 

Five fellowships in the school of 
mines. University of Alabama, are to 
be offered during the school year 1923- 
24. The work, which will be done In 
conjunction with the U. S. Bureau of 
Mines, has been divided into two sec¬ 
tions, One deals with the bcneficiation 
of various iron ores, the other with 
problems of coal washing. 

American oil rhem'sts meeting at Hot 
Springs, Ark., April 30 and May 1 have 
arranged two very busy days. Besides 
the usual committee reports, seven tech¬ 
nical papers arc slated for the occasion. 

Ethylene «b an anesthetic for gen¬ 
eral use possesses superior properties, 
according to Dr. W. E. Brown, who has 
used it in a Toronto hospital. Mixed 
with nitrous oxide and oxygen it pro¬ 
duces partial analgesia, or loss of pain, 
without loss of consciousness. 

Multiple unit cars used for the trans¬ 
portation of chlorine gas cannot be 
classed as tank cars, according to C. F. 
Gerry, in a report sflbmitted in the case 
of the Mathieron Alkali Works. This 
means that pre ent freight charges are 
regarded as fair by the Interstate Com¬ 
merce Commission. 

Synthetic ammonia is to be produced 
in Spain by the Claude process, accord¬ 
ing to a recent Reuter dispatch. M. Q. 
Claude is installing a factory there fol 
a Spanish syndicate. The original plani 
is designed to use from 3,000 to 4,00( 
cu.m, of hydrogen a day—the output oi 
the nearby electrolytic soda plant of tbl 
Elcctroquimica de Felix Co. 

Swiss carbide plants having a yearl] 
capacity of close to 120,000 tons ate be 
ing closed down. Since only abou' 
10,000 tons is used annually withi.n thi 
country, the present export crisis is af 
footing the industry vitally. The ce 
meat industry is likewise hard hit du< 
to the present high price of coal and i 
its dependence on export markets. 
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Domestic Buying Movement in Chemicals 
Has Become Less Active 


G(kkI Export Inquiry Continues for Some Selections—Higher Pro¬ 
ducing Costs Strengthen Acetone and Acetate of Lime— 

Tin Oxide Reduced in Price—Lower Prices for 
May Deliveries of Prussia'te of Soda 


R KJ'ORTS of a slowing up in buying 
were prevalent throughout * the 
week. This was especially true of inly¬ 
ing for domestic consumption. In sev¬ 
eral ca.st‘s the decline in activity i.s flue 
to the fact that consuming trades are 
w'ell covered for nearby wants. In other 
cases lessened activity in the trades is 
responsible for their absence from the 
materials markets. The fertilizer cbem- 
iculs have passed their active seas<m 
and no active buying is to be expected. 
Reports from the rubber trade say that 
a drop in tire production is in contem¬ 
plation to obviate a sharp decline at 
the middle of the year. Ueport.s from 
the tanning trade state that April busi¬ 
ness was not so good as that of March 
and a report from Milwaukee says that 
tanning plants are running only about 
50 to 60 per cent of capacity. 

Export Buying Holda Up 

The movenumt of alkalis into export 
channels is holding up well and con¬ 
siderable business is being placed in 
the case of many heavy chemicai.s. 
p'rom statistics made public last week 
it is seen that caustic soda is being 
shipped to u large number of foreign 
markets. Total shipments of caustic 
soda to foreign countries during P^ebru- 
ary were 7,405,064 lb. of which 5,022,0111 
lb. went to Argentina, Canada, Brazil, 
Cuba and Japan, these countries being 
named in their relwtive position accord¬ 
ing to quantities taken by them. The 
value of export shipments in February 
figures out at slightly in excess of 11.40c. 
per lb., according to declared valuations. 

Price Changes 

There was no decided price movement 
during the period. Chemicals depend¬ 
ing on wood distillation were stronger 
under higher producing costs. Lessened 
competition helped to firm up other 
quotations, notably bichromates, oxalic 
acid, and formaldehyde. Lower selling 
prices for metals have taken the edge 
off most of the'metal salts and some of 
the latter are openly quoted at lower 
figures, Prussiate of soda was easier 
due to lack of buying and selling pres¬ 
sure on the part of holders. Ar.senic, 
which is one of the most interesting 
items at present, failed to show any new 
developments and buyers are holding 


off evidently with the hope of covering 
their needs later on at more attractive 
j)i ice levels. Copper sulphate is weak¬ 
ened both by declines in the metal and 
by heavy offerings of imported grades 
at relatively low prices. 

Acids 

Acetic Acid Higher costs for raw 
materials have been the feature of this 
market. A very strong undertone ex¬ 
isted and the outlook is regarded as 
favoring a higher price level for a long 
time to come. There is very little com¬ 
petition from resale lot.s and the pre.s- 
ent ])ricG schedule is firm at $3.l7i for 
28 per cent, $6.35 for 56 per cent and 
$J2.05(^$]2.85 for glacial. 

Citric Acid—Inquiry has continued 
fairly active but actual bu.siness has 
been re.stricted by the scarcity of stocks. 
Domestic makers are well sold ahead 
and are shipping out regularly on old 
contracts. They are holding prices 
steady and apparently are not trying 
to take advantage of the differential 
held by imported offerings. Prices are 
given at 49c. per lb., although it is 
admitted that this price is largely nom¬ 
inal for prompt deliveries. Imported 
holds at 52@53c. per lb. with shipments 
in some cases quoted above that level. 

Gallic Acid- There is no indication of 
price changes for this acid. Sellers say 
values are established on a steady basis. 
Trading is along quiet lines with noth¬ 
ing to disturb routine conditions. Tech¬ 
nical grades are quoted at 45(5)500. 
per lb. 

Hydrofluoric Acid -Consuming inter¬ 
est is not pronounced and while funda¬ 
mental conditions are strong, producers 
are not inclined to advance prices in 
the slow season and continue to offer 
on a basis of 7(a^8c. for 30 per cent 
and n@)12e. for 48 percent. 

Oxalic Acid A few odd lots were 
offered in the spot market at 13ic. per 
lb. and even late in the week there were 
reports that 13ic. could be done on a 
firm bid. Yet there seems good evi¬ 
dence that spot goods have been well 
depleted and the general asking price 
is 13ic. as an inside figure with an 
upward range according to seller. Re¬ 
duced offerings of imported both on 
spot and for shipment have strengthened 
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prices for domestic and 13c. is held as 
an inside price for round lots at the 
works. At present there is no competi¬ 
tion in domestic oxalic but a new pro¬ 
ducer is expected to begin offering next 
month. 

Sulphuric Acid--Limited stocks in the 
possession of first and second hands 
give a firm appearance to prompt de¬ 
liveries and in many quarters prices 
are given as nominal due to inability to 
take on new busine.ss for spot and 
nearby deliverie.s. Prices quoted are 
$9,n0@$]l for 60 deg. in tanks and 
$16@$16.r)fl for 66 deg. 

Tartaric Acid -Reports on the ac¬ 
tivity of the market vary. Some sellers 
say that consumers bought freely in 
anticipation of higher prices and are 
now well covered for considerable pe¬ 
riods ahead. Other reports .say inquiry 
remains good. Reports agree that 
values are firm and holdings limited. 
Asking prices are 36c. per Ib. for both 
domestic and imported. 

Potashes 

Bichromate of Potash- While demand 
during the week was quiet, stocks in 
.sellers’ hands are reported to have been 
reduced by recent deliveries and sellers 
are competing less keenly for busines.s. 
Prices now range from 10i|c. to 11c. per 
lb. at the works. 

Caustic Potash- A quiet market ruled 
throughout the period. Buyers are in¬ 
terested only when prices are in their 
favor and there was a lack of shading 
in the spot market with imported 88-92 
per cent quoted at 8i@8ic. per lb., and 
the inside figure applying on shipments. 
The price of domestic makers is main-, 
tained at 8ic. per lb. earlots at the 
works. 

Muriate of Potash Advices from 
Germany state that higher price sched¬ 
ules arc to be put into effect on May 
shipments. The fiifluence' of these re¬ 
ports in domestic markets is lessened 
by free offerings of Alsatian muriate 
and prices at present are by no means 
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firm. While qaotations of $86 per ton 
are given as representing the market 
it is an open secret that this price is 
being shaded materially in actual trans¬ 
actions. 

Nitrate of Potash -The market for 
.saltpeter ha.s been gaining in strength 
and an advance of one-half cent per 
lb. wap announced by leading sedlers in 
the past week. For a long lime im¬ 
ported material has been underselling 
domestic makes and kcjt selling prices 
for the latter at close to production 
cost. Recently imports began to de¬ 
cline and with diminished competition 
the domestic market has moved up to 
a position more favorable for sellers. 

Permanganate of i’otash — Prices 
have been very irregular with conflict¬ 
ing views held by sellers. Shipments 
were not quoted as freely as a week 
ago. Spot goods are reported to have 
sold at 2Hc. per lb., but thi.s is far from 
a general quotation, as 23J@24e. is held 
by many .sellers and stocks afloat were 
generally held at 2.'ic. per lb. It is 
evident that prices depend on seller 
with no decidiai price trend in either 
direction. 

Sodas 

Kichromate of Soda—Contract orders 
lake up enough of production to pre¬ 
vent selling pressure and even conces- 
■-ion.s in order to equalize freight rates 
are now seldom met with. Prices at 
the woiks are firm at TJfffiVilc. per lb. 
for round lots with up to 8c. per lb. 
a.sked for smaller amounts. Spot stock.s 
al.so are not pre.sent for sale and the 
local market is repre.sented by quota¬ 
tions of 73@8c. per lb. 

Caustic Soda—Export inquiry re¬ 
mains prominent and con.siderable 
amounts have been sold for May ship¬ 
ment. Standard brands are generally 
quoted at .1.450. per lb. f.a.a. but .sales 
are said to have been made at 3.40c. 
per lb. f.a.s. and outside brands have 
.sold at 3.3Bc. per lb. with intimations 
that 3.30c. could be done for the last 
half of May. Home demand is less 
active as the majority of consumers are 
covered. Prices for standard goods 
hold at 2Je. per lb. for carlots at the 
works, basis 60 per cent. 

Chlorate of Soda—^Seasonable buying 
IS holding the market in a steady posi¬ 
tion. Imported material holds at 6ie. 
per lb. and upward on a quantity basis. 
Prices of domestic producers are un¬ 
changed at 61c. per lb. at works. New 
business is not heavy and no price dis¬ 
turbances are looked for from that di- 
1 ection. 

Cyanide of Soda—^Cyanide is said to 
have found a greater outlet this season 
in the color trade as a substitute for 
prussiates and demand from that source 
is still noted. The market is barely 
steady, as general consuming demand is 
not active and imported grades are com¬ 
peting and undoubtcdljjthe latter would 
be more of a factor if consumers were 
convinced of their quality. Prices are 
20@Elc. per lb. for imported and 221 
@23c. per lb. for domestic. 


Nitrate of Soda—A fair amount of 

business is being done in spot and 
prompt delivery, but futures are not 
attracting attention in spite of quota¬ 
tions for later shipments at prices under 
those ruling for spot goods. Spot prices 
vary according to seller and if resale 
lots are taken into consideration the 
range may be given a.s $2.60 to $2.65 
per 100 lb. On futures a.s low' as $2.50 
per 100 lb. has been quoted. 

I*russiate of Soda—A sale of .5 tons 
of yellow prus.siate on spot wa.s re¬ 
ported at 18c. per lb. The market has 
been easy, however. In the first place 
demand has been very slow and holders 
of stocks have been forced to cut prices 
in order to move holdings. ^ In the 
secom^ place some large producers have 
announced prices of 17ic. per lb. works, 
on round lots for May .shipment. 

Miscellaneous 

.Acetate of Lime—Higher producing 
costs have resulted in an advance of 
one-half cent per lb. for this material. 
Producers .say that raw material and 
labor costs made it impos.sible to con¬ 
tinue former quotations and they are 
now asking 4@4,0.5c. per lb. Demand 
is good especially on the part of do¬ 
mestic buyers. 

Acetone—Following the lead of ace¬ 
tate of lime a .stronger market exists 
for acetone and prominent factors have 
marked up their prices to 24ic. per lb. 
at works, which is equivalent to a de¬ 
livered price. New York, of 25c. per lb. 

Arsenic—Inquiry is persistent, but 
most buyers are bidding at levels which 
are too low to effect sales. Reports on 
asking prices are irregular, as quota¬ 
tions of 12ic. per lb. for shipments are 
heard, whereas bids at that figure have 
gone unfilled. In fact some sellers say 
they can place large amounts at 13c. 
per lb. but can find no reliable offerings 
at that level for any nearby positions. 
The spot market is quiet ns far as sales 
go, with 16ic. per lb, as the prevailing 
asking price. Reports on increased 
production are having .some effect on 
buyers. Baaed on production for the 
fir.st quarter of the year, the domestic 
output for 1923 is estimated to reach a 
total of 22,000 tons of refined white 
arsenic 

Copper Sulphate -Prices for dome.stic 
makes are none too steady as a result 
of lower prices for the metal and be¬ 
cause of continued weakness in im¬ 
ported. Demand has been slowed up 
by the downward trend of values, al¬ 
though contract deliveries are said to be 
ordered out promptly. There is no fixed 
quotation for imported sulphate on apot 
or for shipment. Sales are going 
through on firm bids and at different 
levels. Spot material can be picked up 
at 54c. per lb. and possibly less and 
shipments have been offered under the 
54c. level. Standard makes of domestic 
are more firmly held, but some reports 
credit sales at 6c. per lb. and up to 
6 }c. per Ib. is asked. 

Formaldehyde—A few odd lota are 
said to be held in the spot market 


which are a matter of negotiation aDd 
on which 144c. per lb. might still be 
done. But the absorption of resale 
goods has again plaeed the market in 
the hands of producers and general ask- 
in# prices are 15@lGc. per lb. according 
to seller. 

Tin Oxide—Weakness in the metal 
market has brought out lower prices for 
tin oxide and prominent sellers were 
offering al .lOc. per lb. There was no 
change in the a.sking price for tin 
crystals or bichloride of tin. 

Sulphur—First-hands report a satis¬ 
factory volume of business in refined 
sulphur and prices are steady. Larger 
quantities than formerly are moving 
into agricultural channels. Commercial 
sulphur, in bags, held at $1.35 per 100 
ib., and $1.70 per 100 lb. in cooperage. 
The .roll held at $2 in bags and $2.15 
in cooperage. Flowers se tied at $3 
ill bags and $3.35 in barrels. The flour 
in bag.s is available at .'i'2.25. Crude 
sulphur is steady at $18@$20 per ton. 
New York. At the mines $16 is the 
ruling quotation, bulk basis. 

Alrohol Deinaiti! Fair 

Offerings of denatured alrohol by out¬ 
side interests were not so much in evi¬ 
dence and producers here saw no reason 
to come down in their ideas as to prices. 
Business was not active, but satisfac¬ 
tory considering the season of the year. 
Denatured special No, 1, 190 proof, held 
at 33c. per gal. in drums, and 39c. per 
gal. ill barrels. The No. 1 completely 
denatured, 188 proof, in drum.s, was 
available at 41c. per gal Formula 
No. 5, denatured, was unchanged at 
32c., in drums. U. S. P. ethyl spirits, 
190 proof, was offered by first-hands at 
$4.70 per gi^. Cologne spirit held at 
$4.75. Methanol was firm but nom¬ 
inally unchanged at $1.18 per gal., in 
barrels, ba.sis 95 per cent, and $1.20 
per gal., in barrels, 97 per cent. 


New Use for Salt and Sodium 
Arsenate 

An increased demand for low-grade 
salt and for sodium Jrsenite tor use in 
the campaign against the barberry 
hush may be expected. This bush 
spreads the black-stem rust to the 
wheat field.s. Because of that fact, the 
Department of Agriculture is making a 
drive on it. Ten pounds of common 
rock salt applied to the center of the 
crown of the bush is sufficient to kill the 
plant. A gallon of the stock solution of 
sodium arsenite will make 50 gal. of 
solution, of which 2 gal. poured in the 
center of the crown of the bush is suffi¬ 
cient for its eradication, the depart¬ 
ment states. 

The department also is recommend¬ 
ing increased use of copper sprays and 
barium water sprays in potato growing. 
It is pointed out that the expenditures 
for these sprays ordinarily would con- 
.stitute only a small part of the profit 
that would come from the increased 
yield and from the better compoaftlon 
of the tubers. 
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G)al-Tar Products 

Crude Naphthalene Higher Abroad—Phenol Production 
• to Be Augmented—Benzol Quiet— 

Solvents Scarce 


C ABLES from England reported 'i 
higher market on crude naphtha¬ 
lene, and, according to private advices, 
production abroad appears to be sold up 
for the next 2 months. This new.s led 
traders here to hold out for full price.s 
quite regardless of the state of trade. 
Actual buying by the consuming trade,s 
was inactive, but, with leading pro¬ 
ducers in this country behind in deliv¬ 
eries, this situation did not discourage 
operators. The announcement that the 
largest consumer of phenol would soon 
enter the producing field on a scale 
broad enough to be in a position to 
offer supplies in the open market took 
much of the “snap” out of the specu¬ 
lative element and business in outside 
goods naturally fell away. However, 
prices did not ease off any. 

There were no new developments in 
the cresylic acid situation. The com¬ 
mittee appointed recently for the pur¬ 
pose of handling the application for a 
reduction of 50 per cent in the prevail¬ 
ing rate of duty held another meeting, 
but nothing definite was accomplished. 
Owing to the fact that dyes and coal-tar 
products are being shipped to this coun¬ 
try in a more concentrated form the 
Treasury Department is considering the 
proposition of assessing duty in ac¬ 
cordance with the increase in the 
strength. 

Coal-Tar Crudes, Etc. 

Benzene—Demand has been disap¬ 
pointing but with the motoring season 
not yet under way, producers are in¬ 
clined to mark time. The undertone of 
the market at the close was barely 
steady. Benzene, HI) per cent, in tanks, 
was available on contract at 27c, per 
gal. The pure, water-white, was nom¬ 
inally unchanged at 30(a)32c. per gal. 

Cresylic Acid—The past week wit¬ 
nessed the arrival of 131 drums from 
British ports. Demand was quiet and 
prices for the impoi i,cd redistilled were 
unsettled. On duty-paid material there 
were sellers at ?1.26(®?1.35 (ler gal., 
a decline of 10c. from the nominal price 
named a week ago. Domestic produc¬ 
tion is well sold ahead and first hands 
refused to name a flat price. Contract 
deliveries are going out against pur¬ 
chases at close to 78c. per gal. 

Naphthalene—The feature in the 
market was the stronger position in 
yrude in the British markets. Cables 
received late in the weeis -iqpted 4c. per 
lb. on good quality crude fur 
shipment, which compares witlU p^,, 

lb. a week ago. Some traders 
as to say. that English produce! 
few exceptions, are itold up o» 
summer positions. Demand ifj, 

York from distributors was ST,od, but 
actual consuming call was Pp 
expectations. Flake was nomt pp 


changed at l)Jc., immediate delivery, 
with balls at 93(S)10c. per lb., round- 
lot basis. 

Phenol—While offerings of resale ma¬ 
terial were light and prices ruled firm, 
interest in this material fell off some¬ 
what. The announcement that new 
production would soon come on the 
market discouraged speculative activ¬ 
ity. U.S.P. phenol on spot .sold at 55@ 
57c. per lb., but before the close asking 
prices on resale lots ranged from 57@ 
68 c. per lb. Producers took on "regu¬ 
lar” contract business at 28c. per lb. 

Aniline Oil—Prices were repeated by 
first hands on the 16c. round-lot basis, 
immediate delivery. Trading was mod¬ 
erate only. 

.Salicylic Acid—Trading in salicylic 
acid was not so active as a week ago, 
but, with stocks materially reduced, the 
market presented a firm undertone in 
all directions. The technical variety 
brought 47c. per lb. On the U.S.P. 
grade 60c. per lb. represented the 
market. 

Paranitraniline — Producers reported 
a firmer market, but did not alter prices. 
Leading makers quote 75c. per lb. 

Solvent Naphtha—Demand exceeds 
the supply and prices named in produc¬ 
ing circles were only nominal. The cur¬ 
rent production is sold up. Nominal 
prices range from 37@40c. on the 
water-white, in drums. 


Adopt Standards for Paint 

Keduce Number of Shades and Elimi¬ 
nate Odd-Sized Containers 

Reduction in the number of shades 
and tints of paints, stains and varnishes 
and elimination of a number of odd 
sizes of containers were agreed upon 
Wednesday at a conference of maiiuEac- 
turer.s, distributors and large consumei'S 
with the Division of Simplified Prac- 
tice.s of the Department of Commerce. 
This was the outgrowth of a prelimi¬ 
nary conference on this subject held last 
September. 

ri;ii;s agreed upon provide that all 
i-gal. cans of all types be discontinued 
and all sizes of containers smaller than 
i pt. except for stains, gold and alumi¬ 
num paints and household enamels. 
Two- and three-pound cans are to be 
eliminated. Pints are to be eliminated 
in house paints, flat wall paints and 
porch paints. All sizes less than gal¬ 
lons are to be eliminated for barn and 
roof paints and shingle stains. Oblong 
or square varnish cans are to be elimi¬ 
nated in sizes smaller than gallons. 

Shades and tints are to be limited as 
follows: Floor paints, 8; house paints, 
32; flat wall paints, 16; enamels, 10; 
porch paints, 6; roof and bam paints. 4; 
shingle stains, 12; carriage paints, 8; 


oil stains, 8 ; varnish stains, 8; spirit 
stains, 14; all of the foregoing being 
exclusive of black and white; oil colors, 
including black but counting the several 
shades of a single color as one color, 
32; architectural varnish, interior and 
exterior, 10; marine varnish, 4; mis¬ 
cellaneous, including all not specified 
in the foregoing, such as japan driers, 
asphaltum, etc., 28. 


Rubber vLatex Forges 
to Front 

The use of rubber latex in tire fabri¬ 
cation is no longer impossible. Recent 
developments in the art of using this 
latex promise great improvements in 
rubber manufacture, according to C. B. 
Seger, chairman of the board of the 
United States Rubber Co. Because of 
the new processes developed it is pur¬ 
posed to begin the import of latex on 
a large scale at once. In outlining the 
use of the new material Mr. Seger 
said; 

“Sprayed rubber, the result of a new 
method of producing crude rubber 
from original latex, insures a pure and 
absolutely uniform product for the first 
time since rubber was di.soovered. 

“Heretofore all rubber produced and 
sold on the market has been coagulated 
out of rubber latex, by means either of 
smoke or chemicals. 

“Rubber produced by old primitive 
native methods of heat and astringent 
smoke over slow fire is contaminated 
with smoke and other combustion 
products. Nor can there bo any as¬ 
surance of uniform quality. 

“When rubber is produced by treat¬ 
ing latex with acetic acid, rubber con¬ 
tains acid residues. Acid tends to 
destroy some of the valuable natural 
properties of latex. 

“New spraying process takes latex, 
sprays it into a snow-white mist and 
brings this snow-white mist into con¬ 
tact with pure superheated air, driving 
the water out of the latex -and noth 
ing else. 

“Sprayed rubber is 100 per cent pure 
solids from virgin latex. No acid, no 
smoke. It is dry and pure and remains 
so. 

“Sprayed rubber has greater strength, 
because it contains all natural strength 
of rubber of original latex unimpaired 
by chemicals or destructive effect of 
machine working. It is uniform in 
quality, something never before ob¬ 
tained.” 


Finds Nitrate Refining Process 

A large saving in labor costs and a 
much better product is secured by the 
application to Chilean nitrates of a new 
process of refining, according to a re¬ 
port which has been received by the 
Department of Commerce from San¬ 
tiago. 

The process ip the invention of^ M. 
Daviedsart, a French chemical engi¬ 
neer. He recently demonatrsted hia 
proceaa before a gathering of engiaeen 
at Santiago. 
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Vegetable Oils and Fats 

Cottonseed Steadies—Linseed Futures Unsettled—China Wood at 
New High—Tallow Closes Lower 


T he feature was the decline in tal¬ 
low prices which took place late last 
week. The lower London market fright¬ 
ened holders and brought out actual 
business at a decline of 8c. Cottonseed 
oil .steadied on support in the nearby po¬ 
sitions, refiners evideiftly taking on May 
contracts because of the strong statis¬ 
tical position of the old crop months. 
Arrivals of foreign linseed oil were 
reported, which helped out the spot 
situation. On futures traders were dis¬ 
posed to hold off for lower prices. 
China wood sold at 40c. per lb., on spot, 
a belated short being the buyer. Coco¬ 
nut oil was offered at 9c,, sellers’ tanks, 
coast 

Linseed Oil—Spot oil was tight in 
all directions and prices were main¬ 
tained on the basis of $1-17 per gal., in 
barrels, carload lots. June oil, domestic, 
held at $1.14, with July forward at 
$1.10. Foreign oil, June shipment from 
the other side, sold at $1.02@$1.03, duty 
paid, bulk basis. On futures the under¬ 
tone was easier, the larger consumers 
holding off because of the good crop 
prospects in this country and the feel¬ 
ing that Argentine offerings of seed 
will not diminish for some time to 
come. The fact that the Argentine has 
shipped 26,.500,000 bushels of seed since 
the fir.st of the year has convinced many 
in the trade that a record crop was 
produced in that country. According 
to the Department of Agriculture the 
area in the United States this coming 


mon points. Cash trade in refined oil 
was less active. Lard was unsettled 
in the west. Hogs held at $7.60(ffi$8.00 
per 100-lb., Chicago, with receipts 
liberal. Lard compound was unsettled 
at 131c. per lb., carload lota, f.o.b. New 
York. Oleo stearine sold at lOic. per lb 

China Wood Oil—A parcel of 60 bar¬ 
rels sold on spot at 40e. per lb., a new 
high for the movement. May-June 
closed at 30c., with July forward at 
26i(o)26Jc. , 

Cdbonut Oil—No large sales went 
through last week. The market held 
at 9ic., sellers’ tanks. New York, and 
9c., sellers’ tanks, f.o.b. Pacific coast 
ports. The undertone was barely steady. 
Copra was nominally unchanged. South 
Seas sun-dried, in bags, held at 54c., 
coast and 6S@51ic. New York, c.i.f. 
basis. 

Corn Oil—Sales of crude oil were re¬ 
ported at 101c., sellers’ tanks, f.o.b. 
middle western points. 

Olive Oil—Sulphur oil, prime green, 
was raised to 10i@101c. per lb. in some 
quarters, in sympathy with the higher 
primary markets. 

Palm Oils—Demand slow and market 
closed easy on the drop in tallow. 
Lagos for shipment Sic. per lb. Niger 
for summer positions closed at 8@8ie. 
nominal. 

Rapeseed Oil—English refined on spot 
was offered at 841c. On April-May 


Miscellaneous Materials 

Varnish Gums—’There were sellers 
of Batavian damar on spot at .30@31e, 
per lb. Cables were firm and import 
prices were virtually on a parity with 
the New liork market. Trading was 
described as routine only. In high- 
grade kauri gums prices were firmly 
maintained because of the light offer¬ 
ings from the primary centers, produc¬ 
tion being disappointing. 

Fluorspar—Steady prices were the 
rule. Acid grades, 981 per cent or bet¬ 
ter, settled at $27.B0(ffi$28 per ton, de¬ 
livered. 

Casein — Recent importations, to¬ 
gether with freer offerings from domes¬ 
tic sources, eased the market. There 
were sellers of nearby material at 22@> 
23c. per lb. Spot casein was available 
at 23@24c. per lb. 

Barytes—The market on prime floated 
barytes held at $28 per ton, f.o.b. St. 
Louis. Trading at these prices has been 
moderate only. The New York market 
was unchanged at $42 per ton, asked. 

Shellac—Offerings were freer and 
T. N. on spot sold down to 70e. per lb. 
Unsettled primary markets brought out 
a little pressure. Bleached, bone dry, 
settled at 84@8(ic. per lb. Superfine 
orange on spot closed at 77(ffi78c. per lb. 

Naval Stores—Prices again went off 
in the market for spirits and final quo¬ 
tations of $1.42@$1.43 per gal. were 
little more than nominal. The recent 
sharp uplift in prices restricted buying, 
while new season’s offerings continue 
to come forward. Rosins were in steady 
demand and prices were maintained on 
the $6.26 basis for the “B” grade. 


season will be almost doubled. This 
preliminary estimate on the flaxseed 
crop is based on a report covering 
“intended plantings” and will be sub¬ 
jected to many changes. There were 
offerings of Argentine seed afloat at 
$2.40 per bu., c.i.f. New York. During 
the past week India exported 448,000 
bushels of seed, indicating that the new 
crop is moving. Linseed cake for ex¬ 
port was nominal at $34.50@$36 
per ton, f.a.s. New York, as to seller 
and position. Importations of seed from 
the Argentine assumed large propor¬ 
tions last week and mills are gradually 
catching up on deliveries. 

Cottonseed Oil—Refiners were buyers 
of nearby refined in the option market 
and sold distant futures in an effort 
to hold prices down. However, the 
market developed a firmer undertone, 
reflecting the strong statistical situation 
and unfavorable news on weather condi- 
tion.s in the cotton belt. The estimate 
on “intended plantings” of cotton, show¬ 
ing an increase of 12 per cent in the 
acreage, had little influence upon the 
market. The report which was issued 
about a week ago by the Department 
of Agricultu-e was very much in line 
with private estima^s. Crude oil sold 
.,at 10c. per Ib., tank cars, f.o.b. mdls, 
southeast and Texas, with offerings 
light. Bleachable oil was' quiet but 
steady at lOic., f.o.b. mills, Texa* com- 


.shipment from the other side 864c. per 
gal. was asked. 

Soya Bean Oil—May shipment from 
the Pacific coast was offered at 104c., 
duty paid, sellers’ tanks. On futures 
103c. was asked. Bulk oil in bond, May- 
June shipment from the Orient, closed 
at 7.90c. per lb., c.i.f. New York. 

Fish Oils—The nominal quotation 
for crude menhaden oil for future de¬ 
livery was 53c. per gal., tank car basis, 
f.o.b. works. No new business came 
to light. The market was barely steady 
at the close. Newfoundland tanked cod 
oil was unchanged at 68(a)70c. per gal. 

Tallow and Greases—Sales of extra 
special tallow at 8Be. per lb., ex plant, 
a drop of 8c. for the week, completely 
upset the market. At the regular Lon¬ 
don weekly auction prices declined 2 
.shillings per 112-lb. Yellow grease 
v/as easy at 8i@80c. per lb.. New York. 


Procter & Gamble Suit 
Dismissed 

The Federal Trade Commission an¬ 
nounces the dismissal of its formal com¬ 
plaint against the Procter & Gamble 
Distributing Co., of Cincinnati, Ohio. 
The practice complained of was that of 
guaranteeing against price decline in 
the sale of soaps. 


Glycerine — Chemically pure was 
barely steady at 18c. per lb., in drums. 
Dynamite was available at 161c. in the 
middle west, while operators in New 
York territory quoted 164e. Crude 
soap-lye, basis 80 per cent, loose, held 
at 104c., with no sales reported. On 
the saponification 113c. was asked at 
middle-western points, carlots, loose. 

White Lead—’The recent decline in 
pig lead to the 8j. basis brought out 
no changes in the market for pigments. 
Corroders, however, were no longer so 
bullish in their ideas. Standard dry 
white lead (basic carbonate) held at 
95c. per lb., casks, carload basis. 

Zinc Oxide—Easier prices again pre¬ 
vailed for the metal without affecting 
the market for zinc oxide. Producers 
continued to quote American process , 
lead free at 8c. per lb., carload lots. 
Red seal, French p ocess, was traded 
in on the 93c. carload basis. Demand, 
taken as a whole, was less active. 

Unreasonable Rate on Muriate 

The Interstate Commerce Commis¬ 
sion has found the rate on muriate of 
potash in caffoada from Wilmington, 
Cal., to Bay City, Mich., and to Niagara 
Falls, N. Y., to be unreasonable. Rep¬ 
aration was awarded to the Diamond 
Match Co., the complainant 
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The Swiss Dye Industry 

In 1922 the exports of aniline dyes 
from Switzerland totaled '1,872,H(>0 ki?., 
with a value of 55,257,000 francs, thus 
exhibiting? very little chan;;e as cont- 
pared with the previous year. On the 
other hand, the exportation of artificia! 
indigo made good progress and totaled 
3,460,800 kg., with a value of 13,158,000 
francs, as against 1,182,900 kg., with a 
value of 9,407,000 francs in 1921. The 
chief purchaser was China, with 0,048,- 
000 francs; that country require.^ large 
quantities of artificial indigo for her 
cheap cotton fabrics. Although the 
■ quantity of exported indigo has almost 
trebled, the value has not gone up by 
more than four-tenths, as competition 
on the world’s markets has been very 
keen of late. The sec(jnd best eustonier 
for Swiss artificial indigo was Japan, 
which, liowever, took a much smaller 
amount, this counlry having itself <le- 
veloped a considerable dye-making: in¬ 
dustry in recent years. The principal 
buyers of Swi.ss aniline dyes were; 
h'ranee (13.0 million francs), (Ireat 
Britain (13.1), United States (12.7), 
Belgium (2.5), Italy (2.0) and Japan 
U-4). 

Will Smoke Protect 
Orcliurdft? 

Orchard protection b> smoke clouds 
may become a commercial possibility. 
Arrangements to measure the effective¬ 
ness of such clouds in preventing noc¬ 
turnal cooling have been made recently 
by the Weather Bureau, as a result of 
requests from fruit growers and others. 
Further tests will be made at Edge- 
wood Arsenal in co-tiperation with the 
Uheniical Welfare Service of the army. 
Prof. H. II. Kimball and Prof. J. W. 
Smith of the Weather Bureau will be 
in charge of this work. It is proposed 
to set up instrument .shelters over a 
large area, and to cover a part of this 
area with a smoke .screen on nights 
favorable for frost Temperature read¬ 
ings in both the coven'd and uncovered 
areas will be made and compared. 

It is believed that several tests of 
this kind will estaMish the feasibility 
of this method of frost protection and 
make it possible for the Weather Bu¬ 
reau to decide wlu'ther it is economical 
and practical. 


Alcohol Iiilere»l8 to Produce 
PotaHh uiid Fertilizer 

Two Baltimore concerns, the United 
States Chemical Co. and the research 
department of the United States In¬ 
dustrial Alcohol Co., are planning im¬ 
provements which are estimated at not 
less than $1,000,000. 

The reclamation plant, which manu¬ 
factures potash for agricultural pur¬ 
poses, is to be enlargtxl and its capac¬ 
ity increased. 

The plans include the erection of a 
fertilizer factory, which will utilize 
directly the potash produced there and 
will be a complete mixed fertilizer pro¬ 
ducing unit. 


Imports at New York 

April 20 to April 27 


nm (sk. I'itru'. I’alrrrnu, Order, 
jii Hiraiu', UntrHT<liirri, M W I’arsons, 
Md liiitltTdarii, 11. W. (Jreeff 

\ Cn , ii* dr. tT<-sylio, Ordar: tiO 

Im'K'- )i,\ droHUlidula, JdviTiiool, Kuttroff. 
|■,(■Ua|•(ll «'o , 2 1 dr. (Tcsvlic. LivrriHail, 
.liiiilaii I’.HiH., c," (Jr. i;raH\U(', liivorpool, 

I ml. I , ;i hid a(d-ti(.‘, Oman. Hush. Ucacli 
.V 'h'tii 

.VLCOlIOli—SO hill. dinaliir--d, Armihn, 
<■ lvd<‘Sa, 2r> l»hl. do, Arccibo. M 

,\IA'.M-75 c.sk , llamhurK, Onici 
VMMOMl M-—Ki iiUm:. i-arlHiiialr, Li\>'r- 
jMKil Bn.wn in o.M. Ac < 'o. 

27 (“^k. iav*iiMi<d, ll(i>al I’*ak- 

Mil.; )’('W(lri t’o. 

AltsKMC- i:io cHk, Liverpool, (mlLr. 
I'Hi hhl., 'I’ampico, Amerlc.an Mdal (’o. . 1)0 
. s., Rio (h; .laiwiro. Order. 

ASrilAl.Tl'M -42S ak . Havana. Laiiisoii 
\s|)liaM a; Olit nucal Co. 

liOiC.AX -- HI hhl., Cicnfut‘Ki>H. Rriaiitli 
Htos 

UR(»N/I<; I’OWIlKR - IH cs., Himnn. 
( h I st endoi I'lT Rro.s., 17 oh, Hrmun, R. K 
I naclvt rifOd & Co,; 15 cs. Hri'riicri, FucIih 
L ariM' Co 

(.\SKIN 21a Hli, Wclliii>;loM, .\hia Rank- 
111 )', Cor]!., 2HT bg. Havre, .N'aiional City 
Uaidv , l.tIT bg.. RueilOH .Mrca, N’al’l Clly 
Hank, 1.2ri! htr., Ruciioh Aire.s, Rank of 

AiJicrii'a , 1,231 bg., Ruciios Airc.s, OkUt 
C ilAI.K Inia pkg, Antwcip, Raiilors 

'I'riiHi Co . S22.'.<08 kiloH, iHiiikirk, 'Pauitor 
Ti.ailing ('o , rU'S.h":! kilos, hnnkirk. W 
llignian Co 

(111 KMH'A LS - 5 c.sk., Hnmbijrg. I'fall/. 
iV Rau*‘i , S cs , Hamburg, Mcick A- Co., Jiiii 
pKg . Ilaniltiirg, order 

I'Ol’KA 1.2(13 bg. Kiimstoii. Kranklin 

R.ikci ('o , ir»a bg , I'ort Anionio, order 
rori'LlC .•iVLI’II ATK - ICdl c.sk., Mar- 
si.illt'S, ord(r: 2((0 cnk., [,i\cipool. (,)rdor, 
•III csk., Marseilles. (Hrder 

C'DLOK.s. - 2!1 pkg.. Rrcnicn, Hcnscl, 

Hriickmann ^ Loi'hachcr. (!S csk carili. 
I’.imicn, R H. Rntchcr Co . HI csk. iillio- 
inailiii', iavcrpool, Kezandki Spende, 2 
<s anilmc. Hainlniig, II. A. Metz & ('o , 6 
(sk. do, Hamburg, Franklin Imp & Hxp 
Oo . HI csk. do., Hamburg. L C. Ko.ster; 5 
( slH do., Hamburg, H. U. Jalin; 25 csk. ani¬ 
line, 2 <lr do, 2 bbl do.. 1 os. do, (JonoH, 
W’oHcrwald K I'fm.ster; 1 pkg aniline, 

(h-tion, H 1^. A<“kcrniiinn. I bbl aniline, 
ileiioa. Am. Anilmc Rroduds Co ; Hll ch. 
d\cs. (lenoti. National Anillno Clicm. (To . 
12 hid aniline, (lenoa, Bachmeier Ac Co., 17 
hhl aniline colors. Clenoa, order, 18 csk. 
-ai'lli, Havre, Ueichard-CoulKton. Inc.; 8 
cmK colors. Havre, Italian Di.scourit & 'I'ru.st 
Co , ;.S csk earth, llotlerdam IRdler 
Meig (.'o , 8 pkg. aniline, Rotterdam, 

Wt'tterwold Rfeister: 11 pkg. aniline, 
Rottenbim. K A Metz ik Co , 2(l(i i)kg i<'<l, 
llavie, Hecm.soth. Rasae Co., 12 oak. ani¬ 
line, Havre, Samioz Cliom. Worka 5 cak 
do, Havre. (>rd«T , 7 ca. do, Havre, Irving 
Hank. 3 I'sk. aniline. Llv<Tpool. Order: 2(13 
pkg. earth, l>'ghurn, Reicbard -('otilHlon, 
Inc , 8;; bbl earth, Ix'ghorn, Order; 84 eak. 
richer, MHr.seillca. Rankers Tru.st Co.; 100 
csk. ocher, Maraeillog. Metivipiditan 'I'nisi 
r'o : 488 eak. ocluT, Marseilles. RcichHrd- 
I'oiilston. Tne ; 60 csk oeher, Marseilles, 

1 )i(b'r 

ni.XTKINK 250 bg, Rotterdam, Stein. 
Hail Cl' 

l)l\l-l)l\I- 818 bg.. Curacao, Selma 
Mere Corp. 

FKIlTII.lZKIt - 2(( bg cliemiejit, London, 
I’. .Selu\ake & Co. 

FKKKO-t'IIROMK — 54(1 esk . Cothen- 
burg, (’ Hardy & Kupcrii . If) esk. (Jolhen 
burg. Heydemann & (’<> 

HI.ArilKRS SALT H'8 pkg, Hamburg, 
Roesylcr & Ha.sslacber ('hem. ('o 

iiLYCKRINK 70 dr, Marscillca. Order, 
58 dr, Rueiiua Aires, Core & Herbert. 

305 bg yucca, I’ort Ailelaide, W. 
Scball & Co ; 13 bg. copal. Tamdon. S. 
Winterbourne & Co.. bg gum, London. 
Anglo Kgvpt. Rank; 24 bg. tragaeanth, 
! oiniori, Order: 36 bg. copal. London, Or- 
dn ; 100 cs. damar. Ralavia. W. Scluill & 
Co . 500 es damur, Batavia, Order; lot) 
CM, damar. Singapore, Chose Nat'l Rank; 
4 47 es eleml. Munlla, H. I>i>bter. 

IRON OXIDK—72 CBk., Liverpool, J. A. 
.McN’ulty : 10 c«k., Uverpf)o1, Toch Bros.; 10 
osU. Liverpool. Order. 

lycopodium— 4 pkg., Danilg» Rapa- 
[)ort Food Pr(5ducta. 


LOGWOOD—1.743.588 lb.. Haytl, Oaki - 
Mlg. Co. 

.MAONLNU'M -250 hg. calcined. Rotter- 
dam, H. J Raker & Rro ; 140 <’ak. cal- 
cimai, Glasgow. Rrown Rro.s. & Co., 2r>U 
hg- eiirbonute. Glasgow, OrO( r. 

MYROItOLANS -- 7,(135 pkl . Calculta, 
Order. 

NAI’HTHALKNK*' 72(1 bg., Liveriiool. 
Order, 

OULHKACHO — '111 hg,, Ruenos Aires. 
Columbia 'I'rust ('o. 

OII.K—Cod—300 c.sk, .St. Johns Xutional 
oil Rrnducis Co.; 200 csk., St .lolins, R. 
Rudeock & I’o. Ftiswl—17 bid,, Riga, Ol¬ 
der Llitseed- 176 hbl., Uotlerdarn, IGheit 
it Co.. 177 bbl. Rotterdtim, Welch, Hnliiie 
& Clark Co., HI bbl, Rotterdam, P’ ]> 
Lockwood: 570 libk. Rottcnlani, Nat’l iMud 
(h). , HI 1)1>1.. JUdlerdam, Meteor I’l'iulmds 
Co., !15 bbl., Rotterdam, Rur-Mae (’herrii- 
cal C'o . 100 bill. Rotterdam, N'at’l <’iiy 
Rnni< . l,68K blil., Rotterdam, (inh-r, 8 , 2 lit 
bg.. Ruenos Aiie.s, < irder; 300 bill., ('opeii- 
liagcti, iinler (Hive Foots (sulpliur oil) • 
Hki esk, ReglKtrii, Am (’o fot Int'l Com¬ 
merce l»«lin—:;]4 csk.. RoUcrdain, Ordi r : 
1811 csk, Liverpool, Niger Co , 31 esk., 
I.iverpool, Fourtli St. Nat'l Rank, 03 esk., 
!<i\etpool, Order I’alm kernel 48 libl . 
I RcTpool, K. F Hrew' & Co. Rniipseed - 
Hi i'bl . FtotlerLlam. Order. 

ru MllA4i<)--2ii() bbl., Colombo. H. 1' 
W^lntei & Co , 384 libl, CToh'inbo, Rrown 
Rros. & ('o., 483 Itbl , ('oloftibit, H. W I’ea- 
b( (ly Ai Co.; 2(i libl.. Coloudni. Nat'l (.'ity 
Rank, 44 3 pkg., Colombo, First Fedt'ral 
Foreign Hanking Association 

i’OTAMSH'M. SAI/rS 2.00(1 bg. .sulpliiite, 
Itrerneii, A Vogel; 25(1 esk. salts. Hain- 
liurg, Suiierfos Co., 2.0()0 bg inunale. 2.[>()i' 
bg sulidiaie, 4,00(1 bg. maiuire sail, Ham 
burg'. Order, 18 libl. prussiatc. Ilamlnirg. 
Order, 200 dr. iiermangana Ic. Hamburg, 
Order. 40 dr. permangaiiate, iaiiuhui. R. W 
GreefT (t (’o.; CO kegs prussitite. Liverpool. 
()rdcr. 

rilOHril ATF—3(10 bg. biuie, .\nt werji, 
Hollliighurst Ai Co., r.Oii l)g do, Antwerp. 
< trder 

SAI. AMMOMA( 20 bbl, TTambnig. 
Roessh^r & Hii.sslaeher Chem. Co. 

SKKDN—LinnesHl—28,866 bg., Rosario, 
SiM'iieer Kellogg & Sons. 44.221 bg., Ro 
sarlo, Or<ler . 19.730 hg, Kosario. Am. H\ 
cluingc Nat'l Rank: 6,234 Itg, IloHaria, Am. 
Riiist'ed Co.; 24,8‘(9 bg,. Rosario. Am Jdn- 
se(‘d Co ; 32,688 bg., Villa Constituclon, 
Order, 32.552 bg., San Nicolas. OrdtT. 

HllKLl,jl(' —• 10 C.S., Hamburg, Irvmg 
Rank-Col. Trust Co.; 516 pkg, 30 pkg 
ImUiui, 150 pkg. garnet, Calcutta, Bank of 
Briijs)i West Africa; rdXi bg„ Calcutta. 
Irving Bank-C^ob Trust Co , 200 bg., Cal¬ 
cutta. N Y. Trust ('o , toil bg. Calcutta, 
Lee. lliggin.von & Co ; 100 bg., Calculta. 
N. V. Trust (To. ; 2.036 pkg., (’’ulcultn. Order. 

SILA'EK RL],.l‘lin>R—Ani«tl'aga8tu. Ain 
Smelting & Uefttung Co. 

HODItM HALTS—300 csk. hyposulphite. 
Hamburg, Order; 22 c.sk. perborate, Ham¬ 
burg. F. Sutir At (To.; 6,320 sk. sultihate. 
Antogafasta. (draham. Rowe & (To ; 15,281 
bg nitrate, bjuiijue, Baring Bros & Co . 
336 c.H. .salts, Havre, Nat’l City Bunk. 23 
esk. jiruaalale, Liverpool, H. .T. Baker Bros. 

HTARdll—250 bg, potato. Uott(Tdam. J. 
■Wertheimer & Sons; 250 bg do., Rotter¬ 
dam. G. J Kliiyskeus , 500 bg, Stareii. ito;- 
tirdani. Spier, Simmons Co 

HTRONTIUM NITRATE—37 csk.. Hum- 
burg, Order. 

HV.MAC — 20 csk, exiracl. Glasgow, 
Ameiican Dyewood Co 

TALC ••-1,000 bg. Genoa, Italian Hls- 
eount & 'rrust Go 

TALLOW 180 bbl.. Vancouver. Van 
blerstlue Co.; 23 bbl,. I'once, Swift & Co.. 
295 csk.. Buenos Alrea, Rank of tlu^ Man¬ 
hattan Co. 

TARTAR—HOO bg , Bueno,s Aire« Tartar 
Chem. Co,; 199 sk, Marseilles. Royal Bak¬ 
ing Row der t'o.: 110 sk.. Marseilles, C, 
Pfizer & Co. 

WAXEN—21 bg. bees. Ixmdon, Order; 16 
bg. liees, San Antonia Order; 62 bg. bees. 
TalcahuHiio, Order; 40 cs, bees, Havre, 
Salomon Bros.; EO bg. bees, Singapore, A. 
M. Allison & Co.; 25 bg. bees. Havana. W. 
H. Howdleur Co.; 26 bg. bees, Havana. 
Order. 

ZINC WHITE—26 bbl., MarseiUes, Order. 



April 30, 1323 


CHEMICAL AND METALLIIKOICAL ENGINEEEINO 


798 


Current Prices in the New York Market 

For Chemicah, Oils and Allied Products, 


General Chemicals 


Noetic anhydride, 83',,,. druios 

u> 

$0 38 - 


\cetone, drumii 

11) 

23 - 

251 

Acid, arctic, 28',, 1)1)1, .. HJIIP) 

.3 175- 

3 92' 

Acetic, 36'',. bbl , ... 1 HI lb 

I) 33 - 

1) 37 

Olaml. 99''';,.bbl. . lOOlh 

12 03 

U 85 

Bone, bbl. 

Ib 

II - 

1 1 

Citric, kegs . 

11) 

49 - 

30 

Formic, 85' f,. 

11) 

141- 

.17 

Gallic, tech . 

11) 

43 ~ 

.30 

Hydrofluoric, 52',,cartx'vs 

Ib 

.12 - 

.121 

Lactic, 44',,, tech, Jiglit, 




bill 

D). 

.111- 

12 

22 , tpcb , light,bbl . 

lb 

OSj- 

06 

Muriatie. 18''tanks M'fl 

li>. 

,90 - 

1 UO 

Muriatic, 20", funks, IOOlb. 

1 (If) - 

1 H) 

Nitric. 36'’, carboys .. 

Ib 

.041- 

.03 

Nitric, 42", carboys 

lb. 

.06 - 

.1)1.1 

Oleum, 20' ,. tanks — 

foil 

18 30 

19 no 

Oxalic, cryst uls, bbl 

lb. 

.Hi- 

.131 

PlioRphorir, Sfy', enrhovs 

li) 

07i- 

.081 

I’vrogallic. rcsiibhiiHHl . . 

Ib. 

1 30 - 

1 60 

Kulpluirir, 60°, tanks 

ton 

9 50 - 

II no 

Ruiphunc, 60°,drums... 

ton 

13 00 - 

14 00 

Hulphupic, 66°, tanks... 

ton 

16 00 - 

16 30 

Riilphuric, 66° drums,... 

ton 

20 00 - 

21 01) 

Taiuiic. C H P..bt)l.... 

Ib 

65 - 

70 

Tan.uc. tech , bbl.., 

!b. 

.45 - 

50 

Tartaric imp ervs., bbl ... 

lb 

.36 - 


Tartaric, imp . powd., bbl. 

Jb 

.36 - 


Tartaric, domestic, bbl— 

Ib. 

.36 - 


Tungstic, per lb .. 

lb. 

I.IO - 

1.20 

Alcohol, butyl, drums, f.o b. 




works 

lb. 

.26 - 

.28 

A 1 c o li 0 1 ethyl (Cologim 




spirit),bbl... 

gal. 

4.75 - 

4.95 

Kihvd. l90D’f.tlRP.bbl 

gal. 

4.70 - 


Alcohol, methyl (see .Methuiio)) 



Alcohol, denatured, 190 proof 




No I. special bbl... 

gal. 

.39 - 

.41 

No, 1,special,dr 

gill. 

.33 - 

.33 

No. 1. 188proof.bbl 

gal. 

.40 - 

.42 

No 1, 188proof,dr 

gal 

34 - 

. 36 

No. 5,180 proof,bbl 

gal 

38 - 

.40 

No, 5, 180 proof, dr . 

gal. 

.32 - 

. 34 

Alum, ammonia, lump, bbl . 

Tb. 

.051- 

.031 

Potash, lump, bbl 

Ib. 

.03 - 

. 03} 

('hmiiic, lump, potash, bbl. 

lb. 

.05i- 

.05J 

Aluminum sulphate, com.. 




baas . ... 1001b. 

1.50 - 

1.65 

Iron free bags .. 

Ib. 

.023- 


A(|iia ammonia, 26°, drums.. 

lb. 

.061- 

.071 

A mmoma, anhydrous, cyl... . 

lb. 

.30 - 

.30} 

Ainiiionium carbonate, powd 




casks. 1 tnpoTted 

Ib. 

.(Ni- 

. 10 

Ammonium carbonate, powd 




domestic, bbl 

lb. 

.13 - 


Ammonium nitrate, teeb , 




casks .. 

lb. 

.10- 

11 

Amvl acetate toch., drums 

gal- 

3.50 - 

3 75 

Arsenic, wbite, powd., bbl.. .. 

11). 

. I5i- 

. 16 

Arsenic.red,powd .kegs.. .. 

Ib. 

. I4i- 

. 15 

Barium carbonate, bbl. 

ion 

78.00 - 


Barium chloride, bbl. 

ton 

90 00 - 

95 00 

Barium dioxide, drums.. 

11). 

18 - 

.181 

Barium nitrate, casks 


.08 - 


Barium sulphate, bbl. 

11). 

.04 - 

.04} 

Blanc fixe, dry, bbl— 

lb. 

.041- 

.041 

Bleaching powder, f.o.b, wks., 





2 15 - 


Spot N. Y.drums.IOOlb 

2 60 - 

2 70 

Borax, bbl. 

Ib. 

05i- 


Bromine, coses . 

lb 

28 - 


Colriimiaoetate,bags . IOOlb 

4 00 - 


Calcium carbide, drums 

lb. 

041- 

041 

Calcium chloride,fusiNl.dmiiK 

1 tt>h 

22 00 - 

-23 00 

Gran, drums. 

11) 

,0li- 


Calcium phosphate, mono, 




bbl. 

Ib. 

,061- 


Camphor, oases. 

ill. 

.88 - 

.“0 

Carbon bisulphide, drums,. . 

lb. 

.07 - 

071 

Carbon tetrachloride, drums. 

11). 

.10 - 


Chalk, preoip.—domestio. 





11). 

.04J- 

.041 

Domestic, heavy, hbl-. 

Ib. 

■Sib 


Imported, light, bbl.. 

Ib. 

.04}- 



Ib. 

.06 - 


Chloroform, tech., dninis. 

lb. 

.35 - 

38 

Cobalt oxide, bbl. 

lb 

1 10 - 

2 23 

Copperas, bulk, f.o.b. wks . 

1 on 

16 50 - 

20 (HI 

Copper carbonate, bbl. 

lb. 

.19 - 

20 

Copper cyanide, drums— 

11). 

.47 - 

.50 

CnnpcTsulphHte,rrys.,bl)! , UKllb. 

6.00 - 

6 25 

Cream of tartar, bbl . 

lb. 


.261 

Epsom salt, dom., tccli , 




bbl . IflOIb. 

1.90 - 

2,15 

Epsom salt, Imp., tvoh., 




baffs .100 lb. 

MO - 

1.25 

Epsom salt. U.b.l'., dfm., 




bbl . IOOlb. 

2.50 - 

2.60 

Ether, U.8.P., drums . 

lb. 

.13 - 

.15 

Ethyl aoetato, eom.t 83%> 




drums . 

iml. 

.60 - 

.85 

Ethyt aMtoto. pure (aoetle 




•tkaF,m(oiail%l. 

ForMMiM^«IK.W>l. 

. Ib. 

.95 - 

1.00 

.16 


T hese prices arc for the spot 
market in New York City, but 
a special effort has l>efi made 
to report American manufacturers’ 
quotations whenever available In 
many cases these are for material 
f.o.b. works or on a contract basis 
and these prices are so designated. 
Quotations on imported stocks are 
reported when they are of sufficient 
importance to have a unaterial 
effect on the market. Prices quoted 
in these columns apply to large 
quantities in original packages. 


riilleiHrarlli—imp , pnwd . 

I’uat'l (111, ilnuiiB 
I'lLHol Oil, criKlo, (truinB 
GluulMTBsalt. wks., loins 
ClhultKTH suit, imp , hllRS 
(li.voi-rinp, r p , drums I'ltrii 
(liycfTiiic. dynHinitr, drums 
lixiiii'', rpsublijiicd 
Iron Dmdc, red, casks 
lA'iid: 

Wliiic.hasiceHrboiiato.dry 
ciLsks 

Wluti', hasicsiilplialf, ciiskH 11 

Wliilr. ill ml, kcRs. 

Hod, dry, casks . ... 

Hod. ill oil, koes 
l,end noolulo, wliil<’ rr\s , 

Hrowu, broken, ('iisk.s 
T,racl nrscriHlo, noMil.. bbl 
l,ime-Hydriitr<l, bid . 
iiiinc, liUtiip, bbl 
l,i(.liurjif*,C'liiiTii .casks . 
hiLluiphoiic, buRS, 

inbbi 

MaRnfiamiii curb . Iccb-, biiRii 
Nlc'tlianol, 9V;;,.bbl 
Methanol, 97^'i,. bbl 
N ip.kel salt, double, bbl . 
NickclsftlfJi.sniKlc.hbl. . 
PhoHKCriP ■ - ' 

Vliosplioriis, red. rases 
riiosphorus, yellow, casw 


$i0 00 -%M '10 


gill 

3 55 • 

4 

li) 

gill 

2 30 • 

2 

♦0 

IOOlb 

1 20 - 

1 

40 

[00 li) 

1 00 - 

1 

25 

. lb 

16 - 


1«', 

1 . U) 

16i- 


16' 

lb 

4 55 - 

4 

65 

lb. 

12 - 


. 18 


y. 

lb. 

091- 

. 10 

ks 1'.) 

091- 


. lb. 

121- 

14 

, lb. 

lli- 

12 

lb. 

I3}~ 

.15 

)l. Ib 

\i\~ 

14 

11) 

12 


Ib. 

.23 - 

24 

|)pr t 'll 

16 80 - 

17 00 

hull). 

3 63 - 

3 65 

lb 

lOi- 

It 

lb, 

07 - 

07 

ll> 

071 

07 


grim . 
gran.. 


I’oliuwiiim bichromate, casks 
l'o(.uM8iiim bromide, gran . 

bbl . •• 

PotaHsiuni eiirboiifttc,80*83^, 
calcined, efwks, 

Potassium ohlotnte, nowcl 
PolaRiiuiii cyanide, drums 
Potuasium, first wjrts, cask 
PotaMsium hydroxide (causfio 

potash) drums. 100 lb. 

Polassiiiiii iodide, cases 
PotiiHsium nitrate, bbl. . 

PoluBsium porniunganat c, 

drums. 

Potassium prussiate, red. 

casks . 

Potassium pruBsiate, yellow, 

caslis. 

■Sulammoniac, white, 
risks, imported 
aiila.iiinoiiinc, white, 
b <]., doiuostic 
Gray, iirari, casks 

Siilsixia, bbl. 

Salt cake (bulk).„ 

Soda ash. light. 58% 

bags, ooiitrart . .. 100 In. 

Soda ash, liglit, basis, 48*;,, 

bags, cniilniel. f ob 

wks... 100 lb. 

Soda asi), light, 58^^,, 

biiRs, resale 100 lb. 

Soda Hph, dense, luigs, 
tract, basis 48'^i, 

.Soda ash, dense, 
resale . . 

Soda, caustic, 
driiiTiR, f u.s 
Soda, caustic, biisis 
wks , oontrart 
Soda, caustic, ground nnrl 

flake, coniraois . 1001b. 
Soda, caustic, ground and 

fluke,resale. 100 lb. 

Soiliutn nrcttttc, works, bags . lb. 
StKliiim bicarbonaU', bbl 100 lb. 
H'xHiim bichromate, casks.. lb. 
Rodiura bi -ulphats (nitw cake) ton 
Sodium bisulphite, powd., 

U,S.P..bbl. fc. 

' Rodiiim ohlomte, k«p. lo. 

SndiurD ohlnrirle.long ton 

Sodiumoyanide.oases ...... lb.* 


lb. 

lb. 

lb 

lb, 

lb. 


Ib. 

lb. 

lb. 

lb. 

Ib. 

Ih. 

■’ lb. 

lb. 
lOOIb. 
ton 


irnib. 

bags, 

100Ib. 

soli 1 , 

iOOlb. 

60^;. 

100 lb. 


I 21 - 
I 2^ - 
. 101 - 
Mi- 
60 - 
.55 - 
.30 - 
. 101 - 

. Ifii- 

.061- 

.09 

8.25 - 
3 65 - 
.06J- 

.23 - 

.77 - 

.37 - 

.07 - 


.or: 

1.23 
I 23 


.07 

.08 

.50 

.091 

8 50 
3.75 
.07i 

.24 

.79 

.371 

.071 


.071- .08 

.08 - .09 

I 20 I 40 
26.00 - 28.00 


1.60 - 

1.20 - 

1.75 - 

l.l7j- 

1.85 

3.35 - 

2.50 - 

3.80 - 

3.721- 
,05J- 
2.00 - 
.071- 
6.00 ~ 

.04i- 
. 06 ** 
12.00 - 
. 20 - 


1.67 

1.30 

1.80 

i.;o 

1 90 
3.45 

2 60 
3.90 


.061 

2 30 
08 
7.00 

.041 

.07 

13.00 

.23 


Sisliiiin (blnruh , hbl 

lb 

•0.09|- 10 10 

.Sixluiiii liv|)().>(iilpiiile, 1)1)1 

11). 

.021- .03 

Siidiiiti) nitnu oisli.s 

Ib 

,08l- .09 

S 'duiDl piToMlIe. |)r>\N(| , e.^M'S 
.'Moduli 11 liliosptiiiie. dibiiHie, 

lb. 

.28 - .30 

bbl 

lb 

.03J- .04 

.'^D’liiini prU'Hiiite, ye! driiiuH 

lb. 

.I7i- .18 

StuUiiiu siliciiti' (41) driiiJiKl 

(lOlii. 

.80- 1.25 

.So llUiii )niieate (nt) .druijir*' lOOlb. 
RihIiuiii sulpliid' bixed, 1 ) 0 - 

2.00 - 2.23 

6i‘,, druiii^. 

Sixliuiii Hulpluti'. (TVS , libl . 

Ib 

.041- .041 

lb. 

.03:- .031 

Si rout,mm iiit ra. c. powd , bill. 

It) 

09i- .10 

Sulphur chloriil' , yel drums. 

u. 

.(141- .03 

Sulphur, cruib- 

toil 

18 00 - 20.00 

-At iniiic, bdlk 

toll 

16 00 - 10.0) 

Sulphur, flour. }>:iK . IOOlb. 

2 25 - 2 35 

Sidphiir, roll, bug 100 lli. 

2 OO - 2 to 

Suljiliur (hoxidi , hipiid, cyl.. 

111. 

.00 - .08) 

r.ife—imiK'rted, bugH . . 

loti 

30 00 - 40 00 

Tale —doDicHt 1 C piiwii , bags 

ton 

18 00 - 2$ 00 

Till hichlonile. bbl 

ib. 

.131- .14 

Till oxide, bbl , . 

Ib. 

.50- .52 

Zme eiirl) ’nii(e, bugs, 

11) 

.14- .14) 

Zine rliloriile, gDin, bbl. , ., 

lb. 

.06- .07 

Zme eyanide, (inims.. 

lb. 

.37- .38 

Zine oxide,, ii-iid frc'e, bbl .. 

lb. 

.08 - .081 

5' , tend .Hiilpljiite, lings 

10 to 33 ', lend xulphut* 

lb. 

.07*- 

lings 

lb. 

.07 - 

Fretieli, red )ienl. lings 

Ib. 

.09*- .... 

I'reiieh. gHTii seal, luigs 

lb. 

.10- .... 

I'ri-iieh. wliile M'.')l. bbl 

lb. 

.12- .... 

Zinc sulphate, bbl. IOOlb. 

2.50- 3.00 


Coal-Tar Products 


Alpha-iinplitlidl, mule, bill.... 
Mplm-miphtlinl, ri'f .blii 
Al|iliii-iuiphthvluiiiine, bbl.... 
Aiiilme ml, druriiB 
Aiiilint‘RaltK, bbl 

Aiithraeeiie, 80",, (Iriiuis. 

A 11 1 li r a r e n e, 80",, imp., 
drii’iiB, dutv paid ., 
.\titlirii(jum(>iic, 23*’,. paste, 
drimiB 

Penjsjildehydr r S P .rarboys 
benaene. pure, wnler-while, 
tanks iind druiiin 
Benzene, 90'',, Inuks & drums 
Iteiiseiie, 90*,;, drums, resale.. 
Beiixulme baae. 1)1)1. 

Bi'iisidiiie sulphate, bbl. 

Bi'tisoiracid, >' S P , kegs . . 
Beiisoalei)f .soda, I' S P.,l)l)l. 
Boiiiyl chloruie, 95-97',. ref., 

aruinn . 

Bensyl chl'iride, teeli , drums 
Beta-tmphthol. stibi , bbl 
Bela-naphtlml, teclj ,l)bl., .. 
Beta-nunhtlivlamine. tech. . 

Oirbasiil, bbl . 

rresiil, PHI', lirimis. 

Ortho-rri'sol, (irums . 

Cresylic and, 97',, resale, 

dniiiis . 

95-97'/,. drums, resale... . 

Diehlorbeuzeiie, drums. 

niefhylamhue, drums ... 

1 bmethylaniline. drums. 

Dinitrobeiirme. bbl,.. ^. 

1 )initroclorbentcne, bbl ;.... 

llmitronaphlhHlene.bbl. 

Dinitrophetiij], bbl . 

I >iiutrt)tt)luene, bbl. 

Dip oil, 25‘;; , drums. 

Diphenylamine, bbl. 

Il-acui, 1)1)1. 

Metii-pheTiylen<*Hianinie. 

Michlers ketone, bbl. 

Mi)n<)cldorl)enrene, driiiiiM... 
.\ioiioet livlaruhno. drums.... 

Nat'litlinlene. crusiied, bbl. 

.Naphthalene, flake. bl)l. 

Naphthalene, bulls, bbl. 

N^aplllhiomile of bihIu, bbi . . 
Nuphthiome arid, crude, t.bl. 
Nitrobf'iizenr,drums ... . 

Nitro-nuphthalene, iiiil. 

Niiro-tolupiie, drums... 

N-W acid, iibi. 

tfrtho-nmidi'pbenol. kegs.,. . 

< Ipllio-dielilorlieiizene, drums 

< )r( hi)'ni1rot»hetiol, bbl.. 

<)rliio-riilri>iohieiie. drums .. 

(iptho-toliiidme. bbl. 

Para-nmidoplieiiol.bnw*. kegs 
Para-anji'loplumol. HCl, kegs 

Pnrft-diel)lorbenspne, bbl. 

Paranitraniline,bbl. , ..... 

rara-nitmtoluone. bbl. 

PnrK-phenylcnedlamine, bbl. 

Psra-t/iluidbe.bbi.. 

Phtholio anhyaride, bbl. 

Phenol. U.8.P., drums. 

PhsHfi^d.bb!. 

Pyridine, aom.. drums. 

Pyridine, imp., dnyna. 


$0.70 - $0.80 
.95 
38 


.85 - 
.36 - 
. 16 - 
.24 - 
.75 - 


,70 - .75 


.70 - 
1.40 - 


,32 
.27 - 


.75 

1.45 


.35 

.30 


■al. 

.30 - 

.33 

lb. 

.85 - 

.90 

lb. 

.70 - 

.75 

lb. 

.72 - 

.75 

lb. 

.57 - 

.65 

lb. 

.45 - 


ib. 

.35 - 


lb. 

.55 - 

".66 

lb. 

.23 - 

23 * 

lb. 

.80 - 

.90 

lb. 

.75 - 

.90 

lb. 

.25 - 

29 

Ib. 

.28 - 

.30 

gal. 

1.30 - 


gal. 

1.25 - 


U). 

.07 - 

".09 

lb. 

.50 - 

.60 

lb. 

.42 - 

.43 

lb. 

.19 - 

.20 

lb. 

.12 - 

.23 

Ib. 

.30 - 

.52 

lb. 

.35 - 

.40 

lb. 

.20 - 

.22 

gal. 

.25 - 

.30 

lb. 

.50 - 

.52 

lb. 

.85 - 


11). 

1.00 - 

1^05 

Ib. 

3.00 - 

3.5C 

lb. 

.08 - 

.10 

lb. 

.95 - 

MO 

lb. 

.08 - 

.09 

lb. 

.09*- 

.10 

lb. 

.10 - 

. 10 * 

lb. 

.50 - 

.65 

Ib. 

.55 - 

.60 

Ib. 

.fO - 

.12 

Ib. 

.30 - 

.35 

Ih. 

.15 - 

.17 

lb. 

1.25 - 

1 30 

lb. 

2.30 - 

2.35 

Ib. 

.17 - 

.20 

Ib. 

-.90 - 

.92 

lb. 

.10 - 

.12 

lb. 

.14 - 

.15 

lb. 

1.20 - 

1 50 

lb. 

1.25 - 

1.35 

lb. 

.17 - 

.20 

lb. 

.74 - 

.75 

lb. 

.60 - 

.65 

lb. 

1.45 - 

I 50 

Ib. 

.95 - 

.90 

lb. 

.35 - 

.30 

lb. 

.57 - 

.58 

lb. 

.20 - 

.22 

gal, 

Domlnal 

gal. 

:.M ■ 
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CHlltfiCAL AND METALLURGICAL ENGINEQUNG 


ficsoreinol, teeh,,k<«. 

Ih 

81.40 - $1 

50 

RMordnol. pure, ki^ . 

Ih 

2.00- 2 

10 

R-«oU,bbl. 

lb. 

.55 - 

.60 

Salicylic acid, tech., hbl. 

Ih 

.47 - 

4H 

.Salicylicacid, U.8.P., hbl... 

lb. 

.50 - 

.52 

Solvent naphtha, water- 
white, drums. 

gsl- 

.37 - 

40 

Crude, drums . . 

gal. 

.22 - 


Sulphanilie ncid, crude, bbl.... 
Thiocarbanilkie, kegs 

1),. 

. 18 - 

.Ij 

lb. 

.35 - 

18 

Toluidlne, kegs . 

Ib. 

1.20- 1 

30 

Toluidine, mixed, kegs.. 

Ib 

.30 - 

.35 

Toluene, tank cars. 

gal 

.30 - 

.35 

Toluene, rirums. 

.35 - 

.4(1 

Xylidines drums. ... 

lb. 

.45 - 

.47 

Xylene, pure, drums.. 


.75 - 

.85 

Xylene, com., drums. 

gul 

.37 - . 


X'vlene, com., tanks. 

gal. 

.32 - . 



Naval Stores 

IlOBinB-D.bbl. 2e0lh, $6 25 - h 35 

UoflinK-I.bbl .. . 280 1b. 6 35-' 5 46 

IliMinK>N.bb) .280 1b. 6 40 ' 6 50 

Ilo«inW.G.-W W..bbl.. 280 lb 6 80 - 7 80 

Woodrnnin,bbl . .280lb 6 20- 

Turpenfine, BpirilH of, bbl.. khI I 42- 

Wood, BloRrii dint ,bbl.. sal 1 36 * 

Wood.dwt dwt.,bbl ShI j 10 - 1 15 

Pine tar pitch, bbl. 200 lb - 6 00 

Tar, kiln burned, bbl., . 500 lb - 12 00 

H^torttar,bbl., . 5001b 11,00 

Uoain oil, 6rBt run, bbl sal .45- 

Koain oil, aecond run, bbl. nat . 48 - ... 

Iloain oil, third run. bbl. aal. .52- 

Pine oil, Hteitin diat gal .80-.... 


Pine tar od, rrudo. tunka 

f.o.h JarkNonvillr, Kla . giil. .32 - .321 

Pine tar oil, diniblo ref., bbl.. giil. - 75 

Pine tar, ref, tbiii. bbl. Bid. - .25 

Pinewood creosote, ref., bbl. giU. - .52 


Animal Oils and Fats 


Degras, bbl . 

(jroaae, yellow, bl)l 
Lard oil, Kxiru No. I, bbl 
Ncatafontrid, 20(1 i'B. bbl. 

No l.hbl 
Olfc) Htcaritw 
lied oil, dihhllt‘d,<l p l)bl 

Kaponilitwl. bbl 
Talltiw.eatra, lr)tiBc 
Tallow oil, aeicUeBB, bbl 


11). 

$0.03J- 

$0 04' 

11) 

.08}- 

.08} 

gul. 

.92 - 

94 

gul. 

1.28 - 

1 32 

gnl. 

92 - 
.10}- 

.94 

lb 

nl- 


11) 

11} 


lb 

.081 - 


gill 

95 - 

.97' 


VeRetabie Oils 


t'aatnr oil, No. 3, btil . 

Il> 

$0 14 • 


('astor nil. No, l.bbl 

II) 

i<i .. 


Cbinawoiid oil, bbl. . 

11) 

40 - . 


('ooonut oil, (Vvlon, bbl 

Ib 

.10} - 

If)) 

Ceylon, tarikf, N Y 

Ib 

.09J 


Coconut oil.Cocliiti.bbl... 

ll> 

•lol-. 


Com oil, crude, bbl. 

II) 

.121- 


Crude, tanks, 1 f 1 ) 1) null) 
Cottonseed oil, crude (f.o.b. 

lb 

.lOj- 

.10! 

mill), tanks ... 

Ib 

.10 - 

10} 

Rummer yellow. l>bl 

lb 

12}- 

.121 

Winter vellow, bbl. 

lb 

• lii- 

.l>s 

Linseed oil, raw, oar lois, bbl 

gal 

1 17 -.. 


Raw, tank enrs (doni) 

gid 

1 12 - 


Boilm, cars, bbl idom.) 

gii). 

M9 - . 


Olive oil, denatured, bbl. . 

gtil 

1 15 - 


Sulphur. (fcMits) bbl 

Fb 

10 

111) 

Palm, I.«Bgo8, casks. 

lb 

.084'.. 


.Niger, etisks 

11) 

08}' 

08} 

Palm kernel, bbl . . 

lb 

.091- 

. 10 

Peanut oil, crude, tanks (mill) 

lb 

th- 


Peanut oil, refined, bbl. . 

Ib 

. 17 - 


Per 11a, bbl 

lb 

I6J- 

16} 

Rapes^ oil, rehneiL bbl 

gal 

84 - 

.85 

Rapeeeed oil, blown, bbl.. 

gal 

90 - 

.91 

Sesame, bhi 

Ib 

13 - 

.ID 

Soya bean (Manohurian), bbfi 

11) 

HI-.. 


Tank, f.o.b. Pacific rtonn 

II) 

10}- . 


Tank, (f o b, N V ) 

11) 

11 - 


Fish Oils 




Crxl. Ncwfnundlan<Lbbl 

gtil 

$0 68 - 

$0 70 

Menhaden, light prcssid, bbl. 
White bleacl)e<i. bht... 

gal 

gal 

76 ■ 
78 - 


Blown, bbl. 

gal. 

.82 - 


fVude, tanks (f o b, faetorv) 

Rill 

53 


Whale No. 1 crude, tanks. 




coast .... 

lb 

.06}-. 


Winter, natural, bbl 

gal 

76 - 

.78 

Winter, bhmchiil, l>bl 

gid 

79 - 

.80 


Oil Cake and Meal 

CoOonutoake.baRB ion 532 00 -. 

Copra.sundried. bags, (r i f I lb 051- ■ ... 

HundrU*dPMcihopoaRt lb 05j- . ... 

Cnttonseed meal, f o b. mills ton 39 00 - 40 00 

lanswHl cake, bags ton 6 00 - .. .. 

Linseed meal, bugs. ton ^8 00 - , ... 


Dye & Tanning Materials 

Albumen, blood, bbl. 11). |0 45 - |0 50 

Albumen,eiuc, tech, kegs. lb. .80- .85 

Coehneal,ba«s;.. < .. li) .i5- .36 

rutoh, Porncf), bales. lb. ,0'1- .05 

Culch, Ktvngoon, bales. lb. .13- .13^ 

Dettrine,corn,bogs.100 lb. 3 64 - 3,69 

l>extrine.Bum,bags. 100 11) 3 99 - 4,09 

r)ivi-divi,b»p. ton 38 00 - 39.00 

. ton 30.00 - 35.00 

Fuiiie,obip 0 .bac 8 .... ib. .04- .05 

IiOfw<^,atioka. too 28.00 - 30.00 

L^wood, chips, . Ih.' .02^- .031 


Siiniue, leiivrs, Sicily, bags. , 

ton $70.00 -872.00 

Sumac.ground,bags ... 

ton 

65.00 - 

67.00 

Hiinme.domeBtio, bugs.. 

ton 

40 00 - 

42 00 

Htiireh, corn, bags 10011) 

2.97 - 

3.07 

Tapioca flour, bugs. 

lb. 

.05)- 

.06} 

Extracts 

Archil, oolic., bbl. . . . lb. 

$0 17 - 

$0 18 

Ciu^tnut, 25'V tannin, luiiks, 

11), 

02 ' 

03 

Divi-divi, 25'% tannin, bbl .. 

I 'uBtie, crvMluls, bbl. 

Ib. 

.04 - 

05 

Ib 

.20 - 

22 

l iiBtic.liiiiiid, 42°.bbl. . 

Ib. 

.08 - 

09 

fiiijiibier.liii ,25‘s tannin,bbl. 
HeiniUme ervw , l)bl. 

11). 

,08 - 

.09 

lb. 

.14 - 

. 18 

lieiiilock, 25’, tannin, bbl. . 

Ib. 

.04 - 

.05 

il vperiiic, sdIkI, dnmiH, , 

lb. 

.24 - 

26 

llvptTiiic, |i.|uid. 5P’, bbl_ 

lb. 

.14 - 

17 

LugwofHl, ervH., bbl. 

Ih, 

19 - 

20 

Lognood.Ii.i. 5IL hbl... 

Ib. 

.09 - 

. 10 

(iuebrnrlio, Holid, 65*^ tniuiiti, 
bbl . 

lb. 

.0)1- 

.C5 

Simmf,cium , 51", bill. . 

lb. 

.06}- 

.07 


Dry Colors 


Itluckh ('arbuiigas, biiRH, f o.b 


WDrks 

lb 

$0 16 - 

$0 18 

Liiliilibliicl!. 1)1)1 

lb 

12 - 

40 

^ilIHml. bulk 

ton 

35 00 - 

45 00 

Hliji's Hriiiizi', bbl , , , . 

lb. 

.55 - 

6C 

J'ni.^sniii, bbl . . 

lb. 

.55 - 

60 

Lllnunanin-, bbl 

Ib 

.08 - 

.35 

Hrown.H. Snuimi. Itul . bbl 

Ib 

.06 - 

14 

Sicniiii, 1 )oni(‘8t ic, bbl 

Ib 

03i 

04 

1 MibiT, Turkt'y, hbl 

GrtTiiH Chroiiu-. (' P Light, 

lb. 

.04 - 

04} 

bbl 

lb. 

32 - 

34 

Chrome, rormueicial, bl)l 

11). 

.12 - 

12} 

I’urm.bulk 

Ib. 

.30 - 

35 

Heda, f -’amiiiie No 40, tins ., 

Ill 

4 50 - 

4 70 

< I'Cidered, eiiskw 

lb. 

.10- 

. 14 

Paniloner, kegs 

Ib. 

I.OO - 

1 10 

Verniihoii, I'ingbsh, b))l.... 

lb. 

1.30 - 

1 32 

Yellow. Chroinr, (' P bhln 

lb 

.20 - 

.21 

t>chrr, French, casks. 

11) 

.02}- 

03 


04i 


Waxes 

huybmy, bbl Ih. $0.28 ~ $0 30 

ItpfflwsJ, crude, bnas lb. .21 - .25 

llppswax, rpfinctl, liKht, bags., lb. .32- .34 

Heeswax, pure white, oast's .. lb. .40- .41 

r'andeliilii, bags. II). .24 - .25 

(^arnaviba, Nri. I.bagB... lb. .42 - .43 

Nu. 2, North Country, bags lb. .23 - .231 

No. 3, NortIt Country, bugs lb. 

.Japan, cases . Iti. .Mi- 

iMontan, crude, bags. lb. .04]- 

ParnHine, crude, match, 1115- 

llOm.p. lb. .04J- 

Cnide, scale 124-126 in |i., 

bugs . lb. .03}- 

Hef, 118-120 tn p., bogs... Ib. .031' 

lief., 125 Ml p., bags ., . lb. .03* 

lief. I28-I3()ni.p,.hags.... lb. .04; 

lief., 133-133 111 .p., bags... lb. .04| 

lief, ll5-l37in.p..hajrR... lb. .05; 

StPJtnrftcnl.sglenresBed.bags lb. .13 

l)t)ublppresse<i. bags. lb. .14, 

Triple pressed, bags .. . lb. .15; 

Fertilizers 

Ammonium Hulphiitc, bulk, 

f.ob. works.1001b 53 25 - |3.3(1 

F.n.s, double bugs.lUOlb 3 85 - 3 90 

J31oo(i,<lried.bulk .. unit 4 25 - 

Hone, ruw, 3 and SO^ground . toll 27 00 - 30.00 

Fish scrap, dom., dried, wka.. unit nominal 

Nitrate of soda, bags.lOOlb. 2 60 - 2.65 

Tankage, high grade, f.o.b. 

Chicago.unit 3.25 - 3 50 

Phosphate roek. f.o b, mines, 
l loridii pebble. 68-72*^t... . Inn J4 00 - $4 50 

'rpniiessoe, 78-80'’,. loii 8 00 - 8 25 

PotuHfliunimurmtp, 80''i,hags ton 35 OO - 36.00 

PutasBUim sulphate, hags basis 

90% . . ton 45 67 -. 


Crude Rubber 

Para—Upriver line . lb. |0 28 - 

Upriver coarse.. .. Ik. .26- 

Uprivcrenuchoball... lb. .26J- 

Plantatiun—First latex crepe lb. .32- 

Ribbed smoked sheets Ib. . 32 -... 

Brown crepe, thin, 
dean lb. .30 -... 

Amber crepe No. I.. . lb. .311- 


.32 


Gums 


Copal, Congo, amber, bugs 
husi Indian,bold,bags... 
Manila, )>ale, bags 
Pontinak, Nu (bags..... 
Danmr.Hatavia. eases .. . 

Singapore,No. Leases... 
Kauri, No Leases. 


lb $0 161-to. 19 


Manjak, Barbados, bags . 

She 

Shellac, orange fine, bags.. 

Orange superfine, bags.. 

A. C. garnet, bam. 

Blcutoned, bonedry. 

Bleached, fresh. 

T.N.,bags. 

Miseellaneons Materials 

Aabeetos, crude No. L 

l.o.b., Quebec.sh.toa 1500.00-.,. 


lb 

.22 - 

.23 

Ib. 

.21 - 

.22 

Ih. 

.21 - 

.22 

lb 

.30}- 

.31 

lb. 

.34 - 

.35 

lb. 

.62 - 

.66 

lb. 

.18 - 

.20 

lb. 

IC 

.09 - 

.09} 

lb. 

80 74 - 


lb. 

.76 - . 


lb. 

nominal 

lb. 

.84 -. . 


lb. 

.72 


tb. 

.70 - 



Asbestos, shingle, f.o.b., 

Quebec .ah. ton 

Asbestos, oement, f.o.b., 

Quebec.ah. ton 

Barytw. grd,, white, f.o.b. 

mills, bbl.. , , neb ton 

Barytes. grcL, off-oolnr, 

f.o.b. mills bulk.. net ton 

Barytes, floateii. f.o.b. 

Bt. Louis, bbl, ... net ton 

Barytes, crude f.o.b. 

mines, bulk . . net ton 
Casein, bbl.. lech... lb. 

China clay (kaolin) crude, 

f.o.h Oa., . , . netton 

Washwi, f.o.b (la. . netton 
Powd., f.o.b. Ga not ton 

Crudef <} b. Va., .not ton 

Ground,f.o b. Va.. . netton 
Imp ,lump.bulk, netton 

Imp.,powd. .. . netton 

Feldspar, No. I pottery., .long ton 
No. 2 pottery, ... long ton 

No. I soap .long ton 

No. I Canadian, f.o.b. 
mill .,. long ton 

Graphite, Ceylon, lump, first 
<iunlily, bbl . . . . lb, 

Ceylon, chip, bbl.lb. 

High grade amorphous 

crude. . , ton 

Gum arable, amber, sorts, 

bags .Ib. 

Gum trogaesnth, sorts, bags....lb. 
No. Lbags lb. 

Kipselguhr, f.o.b Cal.ton 

Fob N Y.. ton 

Magnesite, enide. f.o.b. Cal.ton 

Puniiop stone, iiiip . casks. . lb. 

Dom . lump, bbl. lb. 

Dom., ground, bbl. lli. 

Silica, glassaan'l. f,o b. Ind,.. .ton 
Silica, sand blast. f.o.b. Ind.. .ton 
SiUou, amorphous, 25()-r:ic6h, 

f.o.b. ill. Ion 

Silica, bldg, sami, f.n.b. Pa.ton 

Suapstuiie, coarse, f.o.b. Vt., 

bags.ton 

Talc. 200 mesh, f.o.b., Vt., 
nags — .. ton 

Tale. 200 mesh, f.o.b. Ga., 
bags ... ton 

Talc, 200 niesli, f.ob. Los 
Angela, hags. ton 


$65 00 - 

$85 00 

20.00 - 

25 00 

16.00 - 

20 00 

13.00 - 

15.00 

28.00 


10.00 - 

11.00 

.23 - 

.25 

7 00 - 

9 00 

8 00 - 

9 11(1 

13.00 - 

20 00 

8 00 - 

12 00 

13 00 - 

20,03 

15 00 - 

20 00 

45.00 - 

50 no 

600- 

7 00 

5 00 - 

5 50 

7 00 - 

7 50 

25 00 - 

27 00 

.06 - 

06' 

.05 - 

.05; 

35.00 - 

50.00 

.15 - 

. 16 

,50 - 

60 

1.60 - 

1 65 

4U.00 - 

42.00 

50 00 - 

55.00 

14.00 ~ 

15.00 

.03 - 

.05; 

05 - 

.05} 

06 - 

.07 

2 00 - 

2 50 

2 5C 

5 00 

17 00 - 

17 50 

2.00 - 

2 75 

7.00 - 

8.00 

6.50 - 

9.00 

7.00 - 

9.00 

16.00 - 

20.00 


Mineral Oils 

Crude, at Wells 


Pennsylvania. bbl 

CVirning. bill 

Cabell . bbl 

Somerset. bbl 

Illinois. bill. 

Indiana. 1)1)1 

KarisasandOklahoma, 28deg. bill. 

Califortiia. 35(leg ami up bbl. 


$3 75 - 
2 15 - 
2 41 - 
2 20 - 
2 27 - 
2 28 - . 
1 40 - , 
1.04- . 


Gasoline, Etc. 


Motorgasoline.elfH bbl.H gal. $0 234-... 
Naphtha, \'. M <St P dpvd, 


steel hbis, . 


22}- . 


Kerosene, ref tank wagon. .. 


14 - . 


Bulk, W. W export. 

Lul)ricating oils 

gal. 

.07)- . 


(Minder. Penn .dark 

gni. 

.27 - 

.30 

Bloomless, 306) 31 grav 

gal. 

.20 - 

.22 

Paraffin.pale 

Spindle, iOO, pate . 


.24 - 

.25 

fb'- 

.25 - 

.26 

Petrolatum,amber,hbls .... 
Paraffine wax (see waxes) 

.05 - 

.051 


Refractories 


Bauxite brick, Se';,, ALOi, f t) b. 

Pittsburgh . too 145-50 

Chrome brick, f o.h, Kusterii ship¬ 
ping points too 5(F-32 

Chrome cement, 40-50^ CrjOj.... ton 23-27 

40-45% (]r2(3j, sacks, f.o.b. 

Eastern slufiiHiig points. ton 23.00 

Fireclay brick, IbI ciuality, 9-in. 

shapeM.f.o.b Ky wks.. .. 1,000 4(k-46 

2(icl quality, 9-in. shapAS, f.o.b. 

wks,. 1,000 36-41 

Magnesite brick, 9-in. straight 

(f.n.b. wks.) . ton 65-68 

9-in. arches, wrdgvsand keys.,. ton 80-85 

Scraps and splilB . ton 85 

Silica brick, 9-in. sises, f.o.b. 

Chio^o district. 1,000 4^30 

Silica brink. 9^in. sizes, f.o.b. 

Birmingliam district.. . 1,000 48-50 

F.o.b. Mt. Union, Pa. . 1,000 42-44 

Silicon carbide n'fract. brick, 9-in. t.OOO I,I00.(X) 


Ferro-Alloys 

Ferrotitanium, 15-18% 
f.o.b. Niagara Falls. 

N.V. ton $200.00 -8225.00 

Forruobromimn, per lb. of 

Cr.6-8%C.Ib. .lit 

4.6%C....12- 

FarromaagaiMM. 7M2% 

Mn, Atlaatio aeabd. 

dutypald.ir.ton 120.00 -, 

SpiegelejMn, 1^21% Mn.. ir.too 40.00 
FerrotwflybdeBUin* 50-60% 

M^lb Mo .... Ib. 1.90- 
ForoaUooB, 1(M^.gr.toti 38.00- 

S!tS im;«o 
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Ferrotuixpten, 71>-8<^ 

pprlb. ofW.Ib« $0.65 - $o 90 

Ferrouranium, 35*50^c of, 

IJ per lb. of U. lb. 6.00 

Ferrovanadiunu 30-40%, 

per lb. of V. lb, 3 7S - 4 00 

Ores and Semi-finished Products 

Hauzite, doni. crushed, 
dried, f.o.b. Bhipping 

pointa.ton $6,SO - $8 75 

(■'hroTuu ore Calif, cnnceii- 

trutes. SC/o non CrjOj. tun 22 00 - 23 00 

C.i.f. AtlunticBcubourd... tun 21 00 - 24 00 

('«iKe. ftlry , f.o b. ovciia ... ton 7 00 7 SO 

('<ilvp, furnHOC, f.o.b. ovens... tfti 6 00 - 6 50 

I'luorspnr, jr^avel, f.o.b. 

iiiinen' Illinois. ton 19 00 21 l)() 

Ilineiiite, 52'i.'ri02. ... lb. 01^ 01^ 

MaiiKaneMi' ore, 5091. Mn, 

c 1 f AtlanfioseniKirl. . unit 33 - 
Manganese ore, clietnical 

(Miitij' . ... ton 75,00 - «(] 00 

MolybiJeniiu, 61'/,, MoSj, 

per lb. M 0 S 2 , N. Y. ..lb .65 - 70 

.Moiiuiitc, per unit of ThOj, 

c i f., Atl. seaport,.. . lb. .06- 08 

Pyniofi. Spun., fines, c.i.f. 

Atl seaport _ . unit 11J • 12 

Pyrites, Span , furnace sire, 

oif At! seaport. . unit llj- 12 
Pyrites, dom tines, f.o.b. 

mines, (Ja. unit .12 

l{utile,95%Ti()2 ..lb. .12 

TiingHten, sobeolite, 60% 

WOg and over, per unit 

WOg .unit 8 50 8 75 

Turigslen. wolframite, 60^, 

WOj and over, per unit 

WO3 . unit 8 00 - 8 25 

Vraniuni ore (carnotito) per 

lb of UjOs . lb 3.50 • 3 75 

Prannini oxide, 96*7^ per lb. 

rst)8 ... lb 2 25 2 50 

Vantiduim pentoxide, 99<^, . lb. 12 00 - M 00 

V’linadiuin ore. per lb, V^6 . lb. I 00 - 
/iircon, wnaheil, iron free, 

f.o.b. Pablo. Flu. lb. .041- ‘5 

Non-Ferrous Materials 


( 'opjMT, electrolytic. 

Alutninuin, 98 to 99%. 

Antimony, wholesale, Chinese and 

Japuiu'se . 

Nickel, virgin metal. 

Nickel, ingot and shot. 

Monel nu'tul, shot nnd blocks. 

Monel met nl. ingots. 

Monel meinl, sliet't bars. 

Tin, 5-ton lots, Htraits . 

I^nd. New YorkjSpot. 

Leiul, F. Ht. Louis, spot . 

7/inc, spot, New York. 

Ziiie, spot, K. 8t. Louis . 

other Metals 

bilvor (oommereial). oe. 

Cadmium . . Ib. 

Bismuth (5001b. lots).. . . lb. 

Cobalt .... lb. 


Platinum. 

Iridium . 

i^Hlladiuni..... 
Mercury 


Cents per Lb 
16; I6l 
23 24 


, . OE. 

$0 67| 

. . II). 

1.00 

. . lb. 

2.55 

. . lb. 

2 65(<i)2 85 

... lb. 

1 25- 

. . OE. 

115.00 

... OE, 

260 00(ni275 00 

. . OB. 

79.00 

751b. 

69 00- 


Fiitwhed Metal Products 


Copper sheets, hot rolled 

Copper bottoms . 

Copper rods. 

High brass wire . 

High brass rods. 

Ltjw brass wire. 

Low brass rods... 

Brnied brass tubing. 

Brated bronie tubinp . 


Warehouse Price 
Cents per T.b 
25.50 
30.75 

25.25 
19 SO 
17.00 
21.10 
22 00 

24.25 
29.00 
25 25 


Industrial 

Financial, Construction and Manufacturing News 


Seamless copper tubing . 25 25 

Seamless high brass tubing. 23.50 

OLD METALS—The following are the dealsts’ 
purchasing prices in cents per pound: 

Copper, heavy nnd crucible. II. 30(i I j • 50 

Copper, heavy and wire . II 25(a>ll.50 

Copper, light and bottoms. 9.25^ 9.50 

Uad,heavy. 5.75® 6.00 

licad, tee. 5.50® 3.75 

Brass, heavy. 6.25® 6.40 

Brass, light. 5-3^ 5.75 

No. I yellow broHs turnings. 6.30® 6.50 

Ziuc. . 3 . 50 ® 4.00 

Structural Material 

The following bHs price* per 100 lb, are for 
ftruotural sbapw 3 in. by |Hn. tod larger, and 
1 in. and heavier, from Jobboa' mrwousc* to the 
oitie* Darned: 

New York CUw 

Stmotura)ehapea... 13.29 $3 ji4 

8oftiteelban. 2.19 

ll 1:« 


Gyostruction and 
Operation 

Alabama 

Hki.iiam- 'riif Superioi' Idine & Hplral*' 
I’n, rvfenlly orKaiuxfd, will inniitHiiiilt'ly 
t'onimi'nt'e fonstcvictitiii of n now* plant on 
local lllo just ai'qtilri'd, to bi* I'qnlppt'd for 
a cupuclty of about l.'i.dOO bbl. of hyilralcd 
hm<‘ pci monlli U Is e.stIrnaliHl to fo-st 
clo.st- to STO.IKH). w'tb inachiiiciy. The com¬ 
pany Is neuded hv 11 (L Hrldgcwalcr and 
\V 1). LewLs. Jr. !• O Box 2811. HlrrnliiB- 
harn Ala 

Arizona 

WiNKkKMAN -The Ai'izomi 1‘nrlland t’e* 
inent Co., I’lKiqiix, has aciiuli'cd a triicl of 
about 16 acres of land near Wlnkelitmn, and 
plans the cotistriicllDii of a new i-iunent 
mill. It will con.ai.sl of a nuniher of hulld- 
iiiK.N with power hous(‘, e.sllmalod to cost 
approximately $1,000,001), with machinery. 
Loren Barton. C<uporatlon Hklg . Ixis 
Am;e!eM. i.a a.Hpl.siaiU general munaffer, in 
chaigo 

Calif<irnia 

San I)iKOo--The Vllritiod IToductB ('orp 
will comrmmce the construction of a main 
2-«lory building. 80x120 ft, for lU proposed 
new plant In the t)ld Town district, to be 
equipped for the manufacture of vitrified 
.si'wer pipe and kindred liollowware. The 
installation will include a complete grlndlnK 
and scieenlnp di'partment; molding room: 
tiring department and powei liouae. The 
plant will cost $17r..000 with machinery. 
Victor Kramer is president, and Ceorge W, 
Kumnier, secretary and general niatiager. 

Txia Anoklks—T he (killfornla Cyanide 
Co , recently organized, has acquired prop¬ 
erty at Cudahy City, near I*oh Angeles, for 
the con-strucUon of Its proposed plant, and 
purposes to break ground for the Initial 
buildings at an early date. It will cost In 
excess of $500,000. with machinery. The 
company Is headed by F’ W. Braun, prosl- 
denl, the Braun Corporation, 368 New High 
St The Air Heduction Sales ('o.. 342 Madi¬ 
son Ave., New York. Is nl.so Interested in 
the new organization 

Florida 

KKLSgy CiTV—The Royal Pnlni Rubber 
(’o , West Palm Beach, lately formed with n 
<'Hpital of $100,000. has acquired property 
on the Dixie Kighwny. and will have pian.s 
drawn at oneo lor a. new plant, to cost ap¬ 
proximately $55,000. with machinery. Wil¬ 
liam Manly King, West Palm Beach. Is 
architect. C K. Laughlin is pi't'shlenl; and 
Gordon Ware, West Palm Beach, secretary. 

TjAKfi-anp—T he Non-Acld Fertilizer & 
Chemaal Co. will hold In abeyance the con¬ 
struction of its proposed jilant in the 
vicinity of Jacksonville, recently announced. 

Georgia 

AiNBi-tw—The Southern Portland Cement 
Co., Macon, da., recently organized under 
Delaware laws with capital of $6,000,000, 
will break ground In 60 days for its pro¬ 
posed »iew cement mill on local site, com¬ 
prising a tract of 30 acres lately purchased. 
The plant will consist of a number of build¬ 
ings, estimated to cost c ose to $1,000,000, 
with equipment. A power plant will be con¬ 
structed. W. Jordan Masse, head of the 
Bibb Brick Co.. Macon, is president.. 

Kansas 

Antiiont—T he Anthony Salt Works. Inc., 
Is perfecting plans for the rebuilding of its 
local plant, recently destroyed by Are with 
loss estimated at $250,000, including build¬ 
ings and machinery. The new works will 
include a power house, and ie estimated to 
' coat a like amount. 


mated to tost ubmit $.'.00,om). A depart¬ 
ment will h>- fstabUsbed fur llio production 
of lubriculiim oils The company has re¬ 
cently Incrcuhcd It.s oupllal from $1,000,000 
to $ 8 , 000 , 110 ( 1 . foi- general expansion. 

LmtHAi'ViM.B -The h»cnl rctliuTy of tlie 
\'ida Sugar Beflidng <\», Iberia parish, has 
been aetiuircd b>' new interests headed by 
John O Bonin and .John B Si-hwlng. It le 
pmpo.Hed to tjigiuilze a company to operate 
the plant and plans are in progress for ad- 
tiitioiis Hiul iiiiprovtanents Including the In¬ 
st.il’ation of mnchitiery for Increased out¬ 
put. 

N;-:\v Oklkans—T he American Tar & Tur- 
peridne t'o. Broad St. will soon take bids 
on a. genet'iil eontrael for the rebuilding Of 
Ihe portion of Its plant, rt‘cenUy destroyed 
b> fire with Io.sm (‘sthiiitled at <’loae to $100.- 
0()0, w'ith Tniu'h‘rier> Tin* new structure 
w’lll cost approximnloL a like atnount. 


Hi'Mi'ouP-' The Oxford 1‘aper C'o. has 
Vilun.s for the Installalion of additional 
equlpnu'nt at lt>i nlant for conHlderable in- 
ctouse In piaxiucLIon e..<tlmated to cost ap¬ 
proximately $2r»l).000 

Masgachugett* 

Ilol.YtiKK- Tile (’hemlciil I’uper Co. will 
make Improvements at Its plant to cost 
about $22.(M)(). 

Fai-i. Rivkh— The K S Parks Shellac 
Co., 841 South Main St. has awarded a 
contract to loBcp)* M l>nrllng. Jr., 41 North 
Main St, for the erection of a 1-story addi¬ 
tion. 50xl0(‘ ft., estlnmted to cost about 
$2n,0()q. 

Michigan 

Ghanp Bavkn—G. E. Burt, Muskegon^ 
Mleh . is organizing a new ootnpany to 
establish a IcM al planl for the manufacture 
of H recently perfected prnceared product, 
similar to celluloid, to be known as kylold. 
Plans for the worKs will be ready at an 
early date 

loNTA —Th*‘ Michigan Porcelain TUe 
Works, Inc..*tiaa authorized plana for en¬ 
largements In its plant to include the In¬ 
stallation of additional (siuipmont. The 
company has recently increased Its capital 
from $11)0,000 to $150,000. for expansion. 
H A. Hawley I.h president ; and Harvey B. 
Kidder, .sei.retary and treasurer. 


Miggiggippi 


Louidana 


Mohs F'oiN'r —The Southern Paper Co, ha* 
broken ground for tiie construction of a 
new plant unit to cost in oxcese of $1,000.- 
000 with machlnerv. Jt is purposed to more 
than double the presejt output. 

Miggouri 

Si’RrNOKiBi-n—The Kream Ollvs Soap Co, 
hiiH completed plans for the conetructlon of 
n now plant on (.llcnstone Hd., comprising 
two 2-Mtory structures. 40x110 ft, and 40x7o 
ft. rcHpei-tively. Both buildings will be used 
for soap manufacture. 

Nkvada —The National Asphalt Heflnlng 
Co., recently organized with a capital or 
$1,500,000. has plans In progtms for the 
construction of n now' reftn'ng plant, on 
local Hite, estimated to cost approximately 
$400,000, with equipment. 

Ei.BBRnitT —The Crystal Carbonate Ume 
('o. has tentative plans for the rebuilding of 
the portion of Its plant, recently deatro^d 
by fire with loss esttmsted at about $96,000. 
Including equipment 

New Jergey 

Nkwark—T he Eberhard Faber Rubber 
<3o.. 202-14 New St, huH awarded a oon- 
traet to Edward M. Waldron, Inc., 27 Cen¬ 
tral Ave.. for the construotlon of an addi¬ 
tion to Its 4-8tory plant, <0x106 ft., eetl- 
maled to cost $80,000. 

Buzabetth —The Standard OH Co. of New 
Jereey, 26 Broadway. New York, haa plana 
In preparation for the conatructlou of a 
new oH-treatlng and Altering 
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Nkwark—T lu' (‘upM(,,n Mfp. C,i. !:{:; 
nkin Ht., iK'fjiilrw! tlip fnclorv on'l'lniii 
I o»nl J4in«‘. formiTly lK•<•upl^•(^ by Uu- <Ju]f 
H<‘nning t'o.. conhlstlng of a nunilior of 
bulMmgK. foi titr I NJ:ibll'<hiii.-nt nf ;i nt-w 
pJuni foi Uh- niarnif.'H turr of oil.s. fin iiMi-a. 
HOHpH, etc. 'Phe stUKtUIOs will br ti- 
moilrb-d am] inai fiita r-.X' lnstalU*i| af otici'^ 
Trk.VTon' Thr Stalo Highway (‘onmiis- 
Hlon will hav«' plaiiH jii.-paml jn ihi' n.ai 
ruHnr for Ific rojisiMji-lion of a ,stat.-ojit-i- 
«o,n(.iil inanutactming platil, a.s pro- 
viOeil in a nrcnl liKlslativc bill, ajipiovf’d 
by (.ovfinoi Silz'-r \,i appropn.it on will 
hr iii-raiig.’,] 


Mew York 


U.S(. ISPAN-O ('ITV - The I'atleiMin-Sar 
genl (’o. W’a.voii and Haiiutlun St- . 
hi.nd, (1, IliannlaolIItCl of pajnl.'-^ \arniHlies, 
ote , )ias awajded a l oplrait p. tin. Ciiaian- 
teo (.'oust i lU t ion Co. HO SI Now 

\ OJ'k, for a I sloiv anr! has •tnci t idditioii. 
liOxlSr. ft at Its plant on Hiinhas I'olnl 
Ave, MHliiniili-d to <-oHt 


roUMNG 'I'hr Jtonletl. lilass I'o. ir 
tently orKunlzitl with a eapit.il of $:U)Oii, 
000, Is reported to have plans In pi n;^'! c j. 
fot the eonstnntion of a new plant lot Hie 
tnanufactlire of bottles and other liollow- 
ware Dr i; s. (lotT is preH'denl , and 
TlionniH 1’ llogers, siareian. both <>f (’orn- 
ing 

i^f^'I'Al.o riiilt A- latfjibert, Iik', 7'' 
loniiwanda St tnaniif.udni-er of varnislns 
nils, ete , has filed plans foi tin- eieetion of 
three :!-Htor\ a.iditions to Ms plant to rost 
.Ibouf $ 10 . 00(1 

ItnooKi.VN- A WerbeU.vhk.i. Kll Meserole 
.St,, inamilaetiin r of glas.s prodnets. lias 
eonipieted plans fot a new ll-.sloiv f.oioiv. 
iclxKHi ft, at "iT-rdl Sehole.s St, esliniati'd 
to r osl $7)11,000 


Ohio 


ToniciJo 'Pile Ajax Rubber t'o , In, , Riep. 
nlg Ave., Trenton, N .1 . is plaiinjiig for Hie 
oreetion of ,i new pl.itd on lo«al piop.a’lx 
reo'ntl.i luunnKi, tstinuiied to tost in ex 
eeKs of $20110(10. with ninehlner\ Hoiaie 
Di' Lis.ser |s ehairiiian of the board 


Oklahoma 

JiKKAVVAiiK 'Phe Hendei.s^m ijasolliie I'o, 
is plannini; for the rebuilding of the poilton 
of Its rt'flnlng plant, destruxed bv lire. April 
10. wdlh loss estiniated at .$.■)(),000, inclinl- 
Ing equipment 


PennHylvania 


W II.MAMSPOUT The Keystone (Rue t'l 
Will make ixteinuoiis ami impiovaunents Ii 
ItH phint, Imluiiing the construetloii of i 
new power plant, estimated hi eo.si abmi 
$200.('00, with nnoliiiiery 

Hpuki.y—'P he fli.si unit of the new loea 
mill of the Megargee l‘ajH‘i (’o., Moden.a 
la.., will consist of a tl-stoiy strueturi 
llL’xlKO^fl ; two 2-Ktory buildings. 1X0x22' 
ft and 75x200 ft. n spectlvely ; and a num 
her of 1-Ktory Htiueluti's and jxiwi-r j>lant 
the laller to have a eapaeitv of 4,00o kw 
As soon ns this unit is eojiipleieil t'xiieclei 
by the close of the ,\e«r. wajrk will be com 
inenced on a second unit of approximate!’ 

'**?*■ ^vlll cost ill e\<a‘ss o 

$.700,000, with nia< lilner.\. 


Suiith (.urolinu 

Si’AitTANju'ac - - 'I'he r’aniiers' Fertlll/or 
VN'orks has tentative plans under eonstdora- 
tion for the rebuilding of the poitlon tif its 
plant, ri'eent}> destro\ed ti\- fir,- with los.s 
estimated at about $2:.,000, including equip¬ 
ment 


Ji will cost about $77,000. The initial unit 
wfll be enlarged at a late? date, 

Virginia 

NniddOK- 'Phe Xorfoll< Sugar Refining 
i.ieiitlv forrmal with a caiutal of $.S.- 
■ditt lino, IS .selecting a site on the w'aterfront 
l'"i .1 iD'W leilriing jilant, eHtiniati'd tu <ost 
III I'Xte's of $ 1 . 000 , 0110 , willi madi'ncry 
will be lompleted foi the Hist unit 
■d HI e:ii)> ilal(‘ .f R, Morgan. Southern 
i'lodma lildg. and R R 'Pueket, 112 
\\e head the n<'W organization 


New Gompanies 

1‘N-I'I.KSS ('lliO.MirAL (\i. I\c . Itieliniond, 
Va ilonileals and eliemieal t)\proiluets , 
t'-'" I'lirK-st W I’ariiy, lu'esidenl ; and 

TImoii.i.v ,1 Slaike, seeret:ii\. hoHi of Ru-h- 

ITO.I.d 

Ki.oi;-y Chkmioai. I’oicr. Rufl'alo N Y , 
I III HIM al.s ami chemical bypi-odiiel.s . $io,UOO 
Im-ii poratoi s ,), M and R 1, ('hermuk. 
"I'd R .1 O'N’eilh Repre.>entatl\’e • Moore 
Kilhan, Rluck Rldg , Niag.ara Falls. N. Y. 
'■oiomaL iNSKrTKi’inn To, Roston. Ma.ss., 
( lieiiiii.iR and inseeiieides ; $.7,000 Fred- 
er i< k S <;or'e, presiderd , and A M, <’npo, 
AIKton. .Mavs. iieasurei arid represtrntativc. 

S^.^^’IlAlUl AiuiAHiVK Co, .leisey City, 
.N- .1 , abrasive products, gniiding inu- 
Iciials. etc . $27.0(10 Incorporators Mai- 
sliall fan Winkle. .Jr, Hciinan A Alders, 
.Ir <iiul Renjamin J., !>rapeau. -110 Rarlflr 
A\e , .lei.s. y City. 

Ri'ILUTTB class Co. l)o\ei. Del. glass 
piodmls. $2.20l).lKJ0. Repre.sentativc . Cap¬ 
ital 'I’rusi t'li of Delawai‘0, l)over. Del. 

.Misko Ri'U.'Inkkikh, Inc. Ijaredo, Tex., 
con^tiiat and operate oil-roftidng plants. 
.1i2oo.(i(i() Ineoi-ponitors. 0. W Killatn. S 
F Cohlentz and \V T. Klllnm, all of Utredo 
'Haiiu-; Casolink Fo , Clasgow, Ky ; eon- 
stimi and operate oil and gasoline re- 
(liiene,.-, $200,000 Itieorporiilois W' .). 
ciivei, Roliett (.'arlye and U W. .lones. all 
ol Clasgow 

.N'oitxn Shokk |‘’nu{K Co. Inc. Lynn 
•Ma.ss,, fiber produet.s, $10,000 Jolm .1. Sul¬ 
livan,^ president ; and Ceoi-ge R, Rutchelder. 

1 Di Kiielni Ave. l,\nn, treasurei and repre- 
-•■entatix*. 

Ki KUJ. Ciikmu'al Cir . Inc, New Yor-k. 
X > : liiemieals and chemieal bvproduets. 
$2.70,001) Incorporators • C MeRrlde. F. 
Katz and .1. Polansky Representative N 
L tiold,stein, 30 Chureh St.. New York 
Si'RI NUFJKJJl LKATMICn Rhopui't.s (7o , 
Springfield, O. , operate a leathi'r tamuTy ; 
$12(1.001) Incorporators ,)ohn M ('ole and 
Lee Ra.\ley. both of Smlnglleld, 

'Piu-)Mk J.,AnoRATt>KiK.s, Ini'. Indianapolis. 
Ind ; ehemleals and ehemienl byprodiH't.H, 
$70,00(1. Incorpoi ators: Walter .1 !>!• 

Saulnier, Russell V Duncan and A. S. 
Rurdick. all of Indianapolis 
Waltham I'ai-kr Miij.. Inc., ^A'alHiam, 
Ma.‘*s , paper products; $50,000. Harold A. 
Allen, president and treasurer: and R W 
Allen, .secretary, both of Waltham 

Nokkoi.k 'PAUArw Co. lN(', Norfolk. Va ; 
soaps. gre;.8ej3. ote.; $25,000, K. L. Field. 
piesid<-ni. and J. W. Field, seci'ctai'y, botli 
of Norfolk 


I.INDKMANN LABORATORY. iNC.. Walllng- 
ton. N. .1.; chemicals and chemical by- 
pioduets; 2 .oou shares of stock, no par 
value. Ineorpor-alors: Jolm \V. Heflin. B. 
Maurice Th.\\aett ami Otto Lindemann. 25 
Kossuth SI.. Wallington. 

Aukx Kfoni'R I'uoiujcTB Co. Akron, 0.1 
rubber goods. $27,000. Ineorporatora' N. 
() Mathei' and IJoyd A. h’ti.s'^tt, both of 
Akron 

Acco Oil (’o.. Tulsa, Okla . la-fined pe¬ 
troleum prtKluel.s ; $50,000. 1 tii tirixirators: 

C L trnd C. C. Anderson, Tulsa, and Y R. 
Rrooks, Okmulgee, Okln. 

Towkk Casolink & Kefimnu Co , Wi/- 
mingten. Del : n fined petroleum .and by- 
pioducts; $1,000,000 Hepresenlalive ('or- 
poratlon .Service (’o Rquituble RMg , Wil- 
mingtitn 

Lka .Mrc (\>.. A\'alerhury. Conn,; 
)a< quers, elei-troplating materials. e(<' ; 
$,711,1100 IneiirpoT'Htors: H. S Is-atber, 
F W ('arroll and .Tohn F. Rnrrv, 01 Waler- 
\ Ills St ^Vateibury. 

Kii'Wkli. K' Rahcom, Inc, New Y<*rk. 
N. Y.; fhemieals ; $14,000 Ineorpornlors : 
R, H, Ra.senm. II. KIdwell and R. F. 
Raeon. Repre.sentative; p 1 ) Reed, 50 
Fnion Sq , New York. 

Chkat Lakks Kkfinjnc Co, Di'troR. 
M]<-b ; 200,000 shares of .-toek, m> par 

value; refined pctioleum prodium Incor¬ 
porators. J I‘ Shlllabcr, W. D'slle Miller 
and William H. Cranse. tmi R'aine Ave., 

I >t'troit. 

Mtkal (’o . Inc. New Ri Ighlon, S I : 
paints, oils, \ainislies. etc , $7().()ii(i in- 
I'orporiitors. J A. E D and A I’ King, 
Reiuesenlative. IticluiMl K'dR _•:?;( Ihoad- 
wa\, New Y’lirk 

Sm'i'H wmstorn Oil Coni'.. Iiover, Del; 
refined petroleum produets , $1.()()(),OOO! 

Itejiresentative Alley M .Magn, Dover, 

NLSTLEK I'HOIUa'TS COHC . .New Yolk, 
X Y. . nibbet products, $lo,(i()i) Ineor- 
poiiitors; .i (’ Kimball and R Cahn 
Represi-ntativc .1. Pdumenlhal, 1177 
Ri'oaflwaj New York 


Industrial Finances 


'Pl’CRKH CnUMlCAL Mfo (’o. Inc. Radii- 
call. K\ . incieased I'apital from $2,7.dOO to 
$7r..(»(ia. for expansion 

Hakrito.n Clck ('o . 71 Cieene St, Xcw 
York. N. Y, iJH'iejmed luiiital to $2,7,000. 
for increased opeiations 

•Si NSKT Rktiiolkcm Co, Houslon. Tex. 
Im reased eapital fioin $30,000 to $100,000, 
foi gem'ial expansion 

Chklska Firrk Mn.T.s. Inc. 212 7th Ave. 
New Yolk. .N Y. rcdui'ed c.-ipital fioin $2,- 
fiOO.OOO to $2,O0tl.00(J. 


(.ILLILAM) ()rL('(>. Ill Rroa.lwa,\. New 
Jork, N. \ . reorgarnzi'd, is arianging for 
a bond issue of $10,000,000, of which $7,- 
loo.OOO will he used for (xlenslnns and im- 
piovements In plants and for the puiDiase 
of additional properties I’. .1. Hurley is 
president and general nLanager 


Emekalu Rktrouckm (’o , 
Pa , inerea-sed capital from 
$1,00(1.000 for expansion. 


Washingttiu, 
$700,000 to 


Standard Soai- Co.. Rmerwille, Cal f in¬ 
creased capital from $500,000 to $LOOoooo, 
for extensions in plant and business 


Foreign Trade Opportunities 


Texas 

I'kxas City 'Pile Ti-xhh Sugar Refitilng 
( o., ree«‘ntly oi'ganized, has awaided a gen¬ 
eral contract to .lohn Monks iiy: Sons ■\:\H 
Rroadw’ny. New Yotk engineers, fi.r the 
erection of the fit, si unit of its now refinery 
on local site, to he laiulpped for a capacit\ 
of ,700 ton.s per annum It will . nst lii 
excess of $()00,(IOO 

HIIOWNVVOOP- Th«' Reloiis Casollm- Co,, 
Dallas. Tex. hn.s commend-,| the ereciion of 
a new gasoliiM- lefining plant oil liH-al .site, 
estimated to cost clo.«e to $2,70.0fio with 
mio hlner \, 

Rkkckknihiksk --'Phe 'Pexns ('arbon Imius- 
Irles. Jne,, rec(*ntl\ organized, luis comml.s- 
sloned C. K, Sprlngfiidd, engineer. Au.sHn 
Street Kallroad Co., AusUn, 'Pex.. to pie- 
puie plans for Hie < (Uistru< tion of a new 
plant on local site for thy manufacture of 
(Hibon black, I'siuuated to cost about $175 - 
OOl), W’ith mHehinery. Hert Rlulr Mexla, 
Tex,, la preidilcnt 

El^RTRA~Th€ Texhoma Oil & Ruftnlng 
t. o. has comm«ne€d the construction of a 
new local easinghewl yaaollne plant, to be 
equipped to handle l.Sftl) btil. of oil per day. 


I'm I.IK intrnfiled vi nny of the following 
ogjiortiinrtnH may obtain all araiUiblc m- 
foi'iniition /?v)iji. Ifw'i'ou of Fomign (Hid 
thnii! Kile (Uivimeree at Washington or froni 
oin/ (iistriit offht of thr bunau. The num- 
bir i»hind Ilf hr the opjmrtwnifj/ miutt be 
{firm Joy th( purpose of identification. 

t'oTroNsi'JKD Cakks In whole cargoes or 
Unge parcels Cojumlisgen, Denmark. 
-Vgem \ - -fiOST 

ChCSHINO and PirLVKHIZINU Pl.AN’T foi' 
Hicjnamifaelure of lime, of a capacity of 2 
to .1 tons p(‘r day -S)in Jo.se Costa Rlc.'t 
Puri base (.JuolutionB, e l.f. Puntaienas or 
Limon 'Perms- Payment against doeu- 
monts —-fil36. 

Makoanksk Ork in quantity of ttO.OOO ton« 
annually, I'aria, Fiance T’urelittse. Quo¬ 
tations, e.i.f. Frencli port. Correspondence. 
Froneh. —615(1. 


AaPtiAi,T~(lood grade of asphalt for 
street paving. Saiitos. Brazil. Purchase 
and agency. Quotations, c.l.f. UraBillan 
port, Correspondence, Portuguese or 
Franch.—616S. 

Otanidkb of Soda and Potabh. RIkp 
doBla, South Africa. Agency. Quotations, 
c.l.f. Portuguese Bast Africa.—6U2. 


PvOSlN AND TI'RI’KNTINW. .Millinlicim. 
Rcrmany. Agency. Quoluthms. e l.f. 
HhJncport or Rotterdam Terni'-i Cash 
upon receipt of fln’pineni,—6D;.'1, 

('llK micals. jihainuiceutlcal products and 
toilet rireiiarntions. Rio de Janeiro. Brazil. 
Agency.—6164. 

Aliiminitm and I>:ad. 33 pei cent pure. 
In pigs or bjirs for foundry work, murintic 
acid in drums, and sheei hoti in all .sixes 
and thicknesses. Sa.p Raiilo. Rrazil. V'ur- 
ciiH.se. (Juotai ons c.i f Santos -6167 
Ti'KI’Kntink of medium and best qualitv, 
in shipments of from .7(1 to lOO bbl. Hotter- 
darn. Netherlands Purchase or agency. 
(Quotations, c.i f. Netherhind.s jjort. Terms: 
Cash against documynts.—6166. 

Sphayin(j Matkruls for the various fruits 
grown in South Africa. Johannesburg. 
South Africa. Agency and purchase (Quo¬ 
tations, f.o.b. New York.—6167. 

PBRPUMBRY and ToILBT l^RSTARATIONS. 
drugs and chemicals, fancy goods, electrical 
appliances, automobile Bccessories and spe¬ 
cialties, and tools of these trades. UeU 
teurne, Australia. Agency. Terms: Gash 
OMfnst doCiiziaentjL-~~Bi4iL 
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“’Tiil-aukh-Amcii’s Vengeance” 

Anil ItE Conimeri'ial Parallel 

• 

"V TEWSPAPER announcements of the illness and 
subsciiucnt death of Lord Carnovan were followed 
by wild stories and rumors suKge.sting the vengeful 
spirii of King Tut-ankh-Amen a.s the direct cause. 
Although we attempt to laugh off such foolishness, back 
it comes, this time sponsored by the senescence of Sir 
Arthur Conan Doyle. If this curious mental attitude 
confined itself to explaining the Earl's untimely death, 
we might ignore it as a form of harmle.ss idiocy; but 
it has more sinister phases. As exemplified by the 
anti-Darwinism of WILLIAM Jennings Bryan, for 
example, it has been the signal for direct attack against 
modern science in school and college. This is serious, 
to bo sure, although ultimately it .should stimulate scien¬ 
tific men to a united effort in defence of science and 
.scientific research. 

There is a phase of this superstition, or a credulity 
that is closely allied to it, which affects us more directly. 
It is the peculiar lure of speculation that leads the 
investor into the realm of the iinestionable enterprise 
and the “blue-sky” security. Given two opportunities, 
one a legitimate, carefully planned manufacturing ven¬ 
ture and the other a plain, hungry wildcat, a goodly 
share of the investing public will rtock to the wildcat 
if for no other reason than the seductive superlatives 
in its promoter’s prospectu-s. 

Striking examples of wild gambles of this sort have 
recently been unearthed in the government’s investi¬ 
gations of the use of the mails by fake nil-stock 
promoters’ schemes. At a round-up at Fort Worth, 
Tex., such notable crooks as “Doc" COOK of North Pole 
fame and his “high-powered” publicist, S. E. ,1. Cox, 
were hauled in along with the evidence that they had 
mulcted the public out of more than $6,000,000. The 
acting United States Attorney-General in charge of the 
pro.secution has stated that credulous investors in this 
country are daily contributing over $100,000 to just 
such flagrant swindles. 

This is the sort of superstition that always has been 
and is still a real menace to progress. It is the old 
drive to get something out of nothing. It is not be¬ 
gotten of ignorance so much as it is of stupid credulity. 
The crooks do not appeal to the hard-headed men of 
business; they cast their nets for the dull, weary people 
who can’t produce with their heads and therefore must 
labor long and arduously with their hands. Or for 
women without experience in the ways of the world 
who know only that some get rich and some don’t, 
but can't imagine any other reason for it than luck or 
chicanery. How to establish a beneficent guardianship 
for these easy marks who lack the wit to manage their 
own affairs is a never-end*’'" PorKana a later 


and wiser generation of law-makers or law-givers will 
.solve it. , 

In the meantime many of our technical men are pro¬ 
ducing ideas for legitimate enterprises that are needed 
in industr.v and are sound in conception, with abundant 
potential earning power. They are desirable in every 
way, but are held back by the lack of funds reijuired 
to launch them. They are kept in check while this 
very stream of wealth seeking “investment according 
to the illusions of its owners passes over the falls and 
under the bridge into the pockets of adventurers. It 
never comes back. 

We are not interested in the notions of the oratorical 
William Jennings Bryan as to the faith of our 
fathers or in the number of ghosts Sir ARTHUR sees 
and hears. But we are interested in a more energetic 
and vigilant administration of justice in dealing with 
those who prey upon the innocent or ignorant and in 
the maintenance of higher standards in the licensing 
of corporations. We need both reforms. 


Profit Sharing 

In a Small Plant 

S OMETIMES we have lieen guilty of thinking of 
profit-sharing schemes as*sort of frills that only 
the large, rich organizations can afford. They seemed 
to be something rather intangible that belonged in the 
realm of overhead and were properly charged oft to 
good will and advertising. Recently, however, we have 
been forced to revise our notions, for our attention has 
t)een called to a successful system of profit sharing 
which a small Eastern manufacturer of chemicals has 
carried on uninterruptedly for mor| than 17 years. 
Although perhaps not entirely novel, the system is so 
interesting and its results so unique that we should like 
to share its story with our readers. 

The scheme is based, of course, on a contract between 
the employer and his workmen. In return for the work¬ 
er’s promises to do his work quickly and carefully and 
to give his employer 2 months’ notice before leaving, he 
receives a certain proportion of the company’s profits. 
One-half of this sum is given in cash to the employee 
and the other is^ deposited to his credit in a savings 
bank. The employer, however, is the sole trustee of the 
•savings fund, although it is never allowed to revert to 
him. If the employee dies the fund is given over, with 
interest, to his family. In case of sickness the employer 
can divert a part, or all of it, to the employee, and in 
addition to this relief the worker is kept on the payroll 
at half pay. Should the employee leave the company 
or be discharged for cause, the fund is distributed 
among the other participants at the next division of 
profits. 

Tn 190S. when the svstem was begun, there were 
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twenty-one profit sharers; today there are forty-two. a yuality without which it is useless to approach phyai- 
During these 17 years the employees received $40,464. cal chemistry. My post-graduate students, on the othei 
The first payment was 10 per cent of the total payroll hand, are like children. They w’ant to know why and 
and the laM was 21.3 per cent, althoupb in each case to scnxc every reason. They’re busy and they want to 


the proportion of the total profit wa.s the same. What 
do these figures show? Do they prove that the bargain 
has been a good one ? ,4 letter from the general man¬ 
ager of the plant addressed to the National Industrial 
Conference Board an.swers these questions quite con¬ 
clusively. In this connection the employer writes: 

"Inasmuch as my profits compared to the wages paid 
have increased, it seems to be obvious that the efficiency 
of my workers has improved; but above all, m>' own ob¬ 
servation has convinced me that the morale of my em¬ 
ployees is much superior to the average and that they 
are more contented and more willing, by far*, than is 
usual in similar establi.shments. In fact I am satisfied 
that this bargain has been a good bargain—a good one 
for both parties to it—and that the extra money I have 
paid out has been well and profitably invested.” 

If this .story has a moral, and we believe it has, it is 
simply this: What's good for a large manufacturer is 
usually good for the small one provided that it is baaed 
on sound principles and is wisely applied. Profit .shar¬ 
ing is fundamentally a good jiolicy and it makes no 
difference whether it is carried out on a large or a 
small scale. The results are the same. 


Putting a Value 
On Education 

N A LATE number of Commerce and Fhianee E. J. 

Bodman, a banker of Little Rock, Ark., contributed 
an article on agricultural education, a .subject in which 
he takes a live intere.st. If all the farmers of Arkan.sas, 
he .says, had secured from their crops and animals the 
same results as those obtained last year by the 3,000 
pupils taking farm training at rural schools in that 
state, Arkansas’ farm income would have been increased 
by no less than $217,532,000. He further declared that 
of all the people of the United States that have per¬ 
formed distinguished services and have been rewarded 
with high honor.s there was but one per.son out of each 
150,000 who had had no schooling; one out of each 
37,500 who had had a common school education, one 
out of each 1,724 who had completed high school, and 
one out of 187 who had a college degree. Of 5,000,000 
persons with no .senooling only 31 had attained di.stinc- 
tion, whereas no less than 5,678 out of 1,000,000 persons 
with a college degree had done so. There are 277 times 
as many college graduates in the United States who 
have achieved great wealth as there are wealthy men 
without such a degree. 

So much for that. We all know that it is right and 
proper to be good boys and to study hard and to mind 
teacher. It goes without saying. But here is a com¬ 
plaint from an eminent professor of physical chemistry. 
"I’m getting fed up with seniors,"' he exclaimed. 
"They’re .so .sophi.sticated they are not interested in any¬ 
thing simple. They don’t know anything—but they 
don’t realize that. When I get a clear, succinct exposi¬ 
tion of a difficult problem and give it to my post¬ 
graduate students they chortle with delight. Seniors 
don’t want to know anything that may be expounded in 
simple words. I have to use abstruse terminology with 
them to keep their attention. They eschew curiosity, 
which ought to be their most precious possession. It is 


do something, to accomplish .something. They don't 
want frills; they’re after facts. I have to work harder 
with them, and this involves using the simplest language 
I can find.” 

There are three kinds of men: Those who will get the 
mcan.-i to solve their problems and satisfy their curi- 
o.sity, whether they have the "chknee” or not. They 
are supreme. Secondly, we have those who profit by 
their opportunities. But the third and largest class 
consists of those who merely take what comes. They 
have no curiosity. They are not worth educating. Their 
proper place is in the yard-gang, digging ditches, or 
at the filing cabinet in the office. There is no place 
for them in our profession. 


An Itlealists’ 

Plaything 

HEN you stop to think of it, you will remember 
that many of the greatest of our scientific dis¬ 
coveries were made with absurdly simple apparatus. 
Doubtless Faraday’s whole experimental laboratory 
could be duplicated for the co.st of one intricate testing 
machine. It’s the experimenter rather than the equip¬ 
ment that counts. 

All of which is somewhat trite and obvious, yet 
strangely enough seemingly ignored by excellent agen¬ 
cies for fostering research. Some of the investigations 
are started, evidently on the theory that if enough men 
get interested in it, and enough tests are made, enough 
variables introduced and eliminated, then somehow 
from this Irish .stew will come the effusive od<ir of 
inspiration. 

It just doesn’t work that way! Some thinker who 
doesn’t need to be co-ordinated will devise a little model 
—only a wooden block sliding on a .stick—to illustrate 
the plastic flow of a metallic cry.stal and presto, the 
whole mechanism of fatigue failure is explained! Not 
only qualitatively, but quantitatively. Properly de¬ 
signed, it predicts the action of a metallic specimen 
with uncanny precision. Undoubtedly the model might 
well say for itself, "I could have foretold the whole of 
the results of the tests which have taken you years 
to make.” 

The steady plodder who runs exhaustive (and ex¬ 
hausting) tests can truly retort that only by comparison 
with his determinations does the model acquire 
credence. True enough. But such a model as Professor 
JENKIN’S (described elsewhere in this issue) helps us 
to understand the true mechanism of fatigue, and 
demonstrates most tangibly the more or less abstruse 
conclusions of the theorist. It points to conclusions 
which can be readily checked. It guides experimenta¬ 
tion. It furnishes quick and highly probable indications 
of what would happen under unusual conditions: 
unbalanced stresses, occasional heavy shocks, periods of 
rest, duplicate heat treatments—problems which would 
take unthinkable patience and enormous expense to 
solve by direct attack. 

Another great use for such a toy is to illustrate the 
action of ideally perfect material. " It reproduces the 
essential actions, meanwhile eliminating the influence 
of many obscure variables, whose very existence may 
be unsuspected. Too often a deal of work is done on 
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metal which is of unknown origin and doubtful uni¬ 
formity. The results apply to that particular experi¬ 
mental piece, but have questionable generality. Thus 
we come to the dilemma of the committee which tested 
the effect of sulphur in rivet steel. They examined 
minutely jeveral steels, well-made steel too, uniform as 
near as might be except for sulphur. Some differences 
in physical properties were measured, but these varia¬ 
tions are probably due to something besides sulphur! 
What that something is, is a mystery. In other words, 
unknown material was examined with microscopic 
exhaustiveness; mere repetition of tests is futile. 

It might not be amiss for some experimenters to look 
up from their testing machines long enough to insist 
upon material as uniform as their tests or to devise a 
toy model, a mechanical equivalent. Meantime Pro¬ 
fessor Jenkin’s plaything approaches the Weal ductile 
crystal so closely that if a sample of metal under 
fatigue test does not agree with the predicted action, 
we shall suspect abnormal metal rather than mistaken 
theory. 


Fluorspar Resources— 

Past, Present and Future 

T hree principal uses of lluorspar are for flux, for 
enamel and opalescent glass, and for chemical opera¬ 
tions, such as the manufacture of hydrofluoric acid and 
fluorides. For fluxing purposes it is customarily re¬ 
quired that not leas than 80 to 85 per cent of calcium 
fluoride be present in the spar. The glass and enamel 
giade is usually expected to be 95 per cent or better. 
But for chemical u.ses, manufacturers generally specify 
spar of 98.5 or 99 per cent purity. All three of these 
grade.s are available in reasonable quantities today, 
although the American production, which in the past 
has commonly maintained the bulk of the supply of the 
world, is now being supplemented to some extent by 
imports. Those that have studied this subject most 
are convinced that within 5 or 10 years there is likely to 
be a decided shortage of the better grades of domestic 
fluorspar. Ail three of the principal poups of users 
will do well, therefore, to consider the situation at once, 
not, waiting until the shortage, forecast today, actually 
confronts them. 

These untoward prospects have already induced some 
of the large consumers to purchase important deposits 
or to take options on territory where such deposits are 
believed to be available. The government has also in- 
tere.sted itself in the question and has undertaken to 
determine what foreign sources of flourspar there may 
be that are worthy of future consideration. But there 
is room for the chemical and metallurgical industries to 
attack this problem, particularly from the technologic 
viewpoint. 

One of the most important problems will be the prep¬ 
aration for using lower grade spar for chemical pur- 
po.ses, in place of the very high grade now required. 
Perhaps today an 85 per cent spar cannot readily re¬ 
place the 98 per cent material tor the manufacture of 
fluorides, but the time may soon come when the increase 
in cost involved In this use of lower grade material will 
be less than the difference in the market prices of the two 
grades. And this may be expected soon unless special 
means for concentration and refining are developed by 
the mining industry. 

The only alternate source of fluorine is cryolite, and 
present prospects are that cryolite of first quality will 
not be available at a more attractive price t^an high- 


grade fluorspar. These are practically tne only two 
minerals known that contain fluorine in quantity suffi¬ 
cient to make them interesting to the fluorine-using 
industries. The logical conclusion from these facts is 
that the use of lowgr grade material will eventually 
come, first as a matter of economy, and a little later as 
a matter of nece.ssity. 

In the case of enamel manufacture and fluxing, there 
are undoubtedly other means of gaining substantially 
as satisfactory results as are now obtained with fluor¬ 
spar. Ill some glass and enamel, cryolite is already used 
by many in preference to the combination of fluorspar 
and feldspar. But still further progress in an entirely 
different direction, by the use of other types of enamels, 
may be essential. It is none too soon to begin investiga¬ 
tion of alternative possibilities. 

Present conditions indicate that foreign sources of 
supply may be found where high-quality spar can be 
mined in such large quantities as to offset completely 
any prospective shortage from domestic sources. Al¬ 
though the location and extent of such deposits are as 
.vet unknown, it is not until this possibility has been 
thoroughly investigated that we need be at all alarmed 
about the future. Even though such resources are de¬ 
veloped, how'ever, it will be a distinct advantage to in¬ 
dustry to have an alternative procedure through the 
operation of metallurgical, enameling and chemical proc¬ 
esses, without the necessity for using imported spar. 

It all comes down to our old story; Improvements in 
technology are to be preferred to dependence solely upon 
foreign resources. 

Indexing 

Teolinical Journals 

CORKESPONUENT writes sugge.sting that we 
arrange for the compilation of a composite index 
of all that has appeared in Chem. & Met. and its pred¬ 
ecessors, covering a period of the last 20 years. To 
IIS such a plan presents two sAdous disadvantages: The 
cost, although not by any means prohibitive, would be 
nut of all proportion to the value to our readers, since 
it is only occasionally that reference is made to what is 
contained in the older volumes. Further, the plan is 
unattractive because it makes no provision for the 
future. If such a task is undertaken only every 20 
ears, it is clear that a sudden burden of work would 
be involved for which a special p|pvision would be 
required. On the other hand, if the index were kept up 
to date, week by week or month by month, its inaccessi¬ 
bility to the average reader would make it valueless. 
Five or 10 years after one composite index had been 
published a limited though vehement demand for an¬ 
other would arise. The expen.se would be considerable 
and, we believe, unjustified. 

Most of the trouble in tracing articles in back num¬ 
bers is due to the necessity of handling the volumes in 
order to consult the index. We believe that reference 
would be facilitated if, in addition to the index bound in 
each volume, subscribers could purchase, for a nominal 
."lum, bound or unbound copies of additional indexes, 
covering a period, say, of 5 years. Some of our readers 
have been doing this in the past. If there are others 
that desire this service, we should be glad to have a 
sufficient number of extra copies of our next index 
printed and reserved for special distribution. It seems 
probable that such a combined index, kept continually 
up to date, would prove a valuable addition to the tech¬ 
nical bookshelf. 
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The Purpose 

Of a Sluiidard 

To the Editor oj Chemical & Melalliiri/iral Ewjineerhig 

Sir:—II seems to me tliat the three fundamental 
functions outlined in the editorial' on "The Purpose of 
a Standard” are very clearly and succinctly presented. 
I have no criticism to offer on any one of them. How¬ 
ever, it seems to me that the list'is incomplele. Is not 
a principal jmrpo.se, if indeed not the most, important 
purpo.se, the industrial economv which I'esiilts to con¬ 
sumer and ])roducer alike by concentralinj; iiroduction 
and utilization on specific products, whether they be 
defined by imrchase specifications, liv nomenclature or 
by denominational standards? 

Subsidiai-y to the important jiurpose of brinpiiiK about 
industrial etiiciency are such niattiu's as: conserving and 
actually makinp use of the advances in the industry; 
simplifying Itu jirocesses of production and distribu¬ 
tion; and cuttim; down ,selling co.sts. 

The attached list of fourteen advantages of indus¬ 
trial standardization was compiled for a different pur- 
po.sK than the editorial, tint it occurred to me that it 
might be of interest to your readers in this connection. 

I’, ti. Agnhw, 

N'< w Yni k City. SfM ri Itii \ 

Am«‘i Icfiii J-ingiiicifi-int; Sl.i iiiljji iK Cdiiuiiillft , 

Industrial .Signiliciincc of .Standardization 

1. Sfahilizrs iiroduction and emplnyincnt, since it makes 
it sale lor tlie manufacturer to accumulate stock during 
lieriods of slack' orders, which h(' cannot safely do M'ith an 
unstandardized product. 

2. Reduce.^ selling co.st. This is generally overlooked. 
Po.s.sibilitie.s of reduced eosts are generally even greater in 
di.stribulion than in jiroduction. 

3. It enables buyer and .seller to siieak the same language, 
and makes it possilile to compel competitive .sellers to do 
likewise. 

4. In thus putting tmulers on an easily comparable basis, 
it promotes fairness in competition, both in domestic and in 
foreign trade. 

!). It lower.s unit" coats to the public by making mas.s 
production jiossible, a.s has been .so strikingly shown in the 
unitiealion of incandescent lamps and autoniobilea. 

0. By simplifying the carrying of stocks, it makes de- 
liverie.s f|uicker and prices lower, 

7. lt decrea.sea litigation and other factors tending to dis¬ 
organize indu.stry, the burden of which ultimately falls upon 
the public. 

8 . It eliniiiiatea indecision both in production and utiliza¬ 
tion—a prolific cause of inefficiency and waste. 

9. By concentrating on fewer lines, it enables more 
thought and energy to be put into designs, so that they will 
he more efficient and economical. 

10. By bringing out the need of new facts in order to 
determine what is best, and to secure agreement on moot 
questions, it acts as a powerful stimulus to research and 
development, and it is thus in decided contrast to crystal¬ 
lization resulting from fixity of mental attitude. 

11. It is one of the principal means of getting the results 
of research and development into actual use in the industries. 

12. It helps to eliminate practices which are merely the 
result of accident or tradition, and which impede develop¬ 
ment. 

18. By concentration on essentials, and the consequent 

■Vol. 28, No. 11, p. 479, March 14. 1928. 


Buppre.ssion of confu.sing elements iTg,onded merely for sales 
elfect, it helps to ba.se competition squarely upon efficiency 
in production and di.strihution and upon intrinsic merit of 
product. 

14. Standardization is increasingly impotent for the 
niainteiiance and development of foreign trade. There is 
strategy in nationally recognized “American” specifications. 

15. The efficiency of compe ting countries, increasing 
througli national standardization programs, i.s liable to 
transfer competition from foreign markets to our own 
shores. 

Ji). Joint effort in iiringing about standardization within 
and between industne.s almosi iiivarialily leads to better 
understanding and In beneficial co-opcralion along other 
Iines--a step toward the integration of our industries. 


.Sonic Recent Teehnicul Ucvclopineiils 
in Great Itritain 

An enterprhsing Slieffipld .steel manufacturer is aliout 
to filace on the market a stainle.ss silver, which is the 
result of recent research, probably in.spired by the suc- 
ce.ss of stainless .steel. The wastage and labor involved 
in cleaning silver articles are quite comparable to those 
now saved by staiiile.ss .w.eel, but the difficulty has been 
that in order to obtain the hail mark, the silver content 
of an article must exceed 92A per cent, which leaves a 
smaller margin for additional ingredients than has been 
found de.sirable in the production of .stainless steel. 
It is stated that the new .silver will remain bright for 
about 2 years without cleaning. 

Atteiilion has also tn-en drawn to the claim.s for 
"Usco" alloy ior furnace ca.stings made by the Inter¬ 
national Combustion Kngineering Co., Ltd. The prop¬ 
erties of this material are stated to be such that while 
costing about 50 per cent more than cast iron, it will 
last fi'om three to ten time.s as long at temperatures 
behveen 800 and 1,000 deg. C.; further, that the melting 
point is materially higher and while giving a practi¬ 
cable foundry mixture, the castings have high tensile 
strength and do not crack in use. 

zMthough steam heating or oil or water circulation 
is generally considered as standard for temperatures up 
to 500 deg. F., a simple device such as the Stirling 
-stove, made in Sheffield, England, de.serves to be bet¬ 
ter known and appreciated. The underlying principle 
is the u.se of a number of special inclined steam tubes, 
the lower ends of which project through the back wall 
of the stove into the furnace, which burns coke. Each 
tube is a separate unit into which a small and definite 
quantity of water has been introduced before it is closed 
up. When heated up in the furnace, each tube is filled 
with steam at a high temperature, which gives up its 
heat to the -stove. This, on condensing, runs back again 
to the furnace, the process being continuous so long as 
the fire is kept going. The cost of tubes and furnace 
ironwork to maintain 360 deg. F. in a stove 6x6x6 ft. 
is about $176 and the fuel consumption would be about 
500 lb. of coke per week. The principle should be 
capable of adaptation to other items of chemical equip¬ 
ment. 
















May 1, 192S 


CHEMICAL AND METALLURGICAL ENGINEERING 


601 


Methods of Air Drying 

A Discussion of the Theory and Practical Difficulties as 
Well as Comparison of the Different Methods of Drying Air 


By Edwin C. Holden 

CunsulUnti EDgiru'er. lialtlmore, Md. 


T he number of metallurgical, chemical and other 
manufacturing processes requiring an atmosphere 
of anhydrous or exceedingly low-moisture air for 
advantageous operation is constantly increasing, and it 
is probable that there are many such for which the 
possibility of obtaining dry air has never been con¬ 
sidered, but which would be greatly impVoved by 
anhydrous or at least arid working conditions. 

In the following notes the attempt is made to give 
theoretical and practical data on the various methods 
of air drying which may assist a plant manager to 
decide upon the practicaliility of dry air for his reijuire- 
rnents. For the same rea.son British units are used 
wherever convenient. 

The drying of air or other gases, as here discussed, 
is defined as the reduction of the quantity of water- 
vapor present per unit of volume and mass, or its 
complete removal, as distinguished from air-condition¬ 
ing processes wherein the percentage of humidity is 
controlled by change of temperature without changing 
the mass relations, or where, by -washing, steam injec¬ 
tion, wet filters, etc., the ac|ueous saturation is increa.sed. 

Air-Urying Methods 

There are four possible niethods of drying air - 
namely, by contact with deliriuescent or dehydrating 
salts or acids; by compression wit h cooling, condensation 
and separation of condensate; iiy refrigeration with 
i-ondensation and separation of condensate, and, finally, 
adsorption by substances with ultra-microscopic porosity. 

Heating air, while it reduces the iiercentage satura¬ 
tion, does not reduce the mass ratio of vapor to air, 
and therefore does not come within our definition of 
air drying. 

1—Drying by Reagents 

Uesiccation by exposure to cau.stic or other deliques¬ 
cent salts is effective to the limits corresponding to the 
vapor pressures over them when equilibrium is at¬ 
tained. 

The important chemical desiccators and their aqueous 
vapor pressures are given in Table 1. 


T\HLE I 


Vapor Preesure in mro. of Mercury Over 


KOTT . 

(.luHrj 

CuClj* 

NaOH . 

ZnClj 

ZoHrs 


At 

At 

At 

ODf'R ( ' 

25 Dcr. C. 

50 Dej?. C 



0.007 

0 O'J 

0 IB 

0 19 

0.07 

0 ^4 

1 34 

0 04 

0 15 

1 15 


0 85 

2 19 

0.28 

1.16 

6 34 


According to Baxtert the weight of water in milli¬ 
grams in a liter of air after being dried by various 
agents is 

U 18 O 4 Rt 30 de|[. C. ... 

KOTatSOdeii.C. . .. 

NaOH at 23 deg. C. . « .. 

CaBii at 23 deg. C. 

CaCli*at25deg.C. .. 

ZnCliat 25 deg. C.. . 

ZnBii at 23 deg. C . 

•Meaning CaCI„ CaCla HiO. 

t/. Am. CAem. Boo., voL », Pi 140, and vol. 28, p. 2088. 


0.003 
0.007 
0.16 
0.2 ( 
0.36 
0.6 
l.l 


Phosphorus pentoxide (P,Oj is the moat effective 
desiccator. According to Morleyt, it leaves not more 
than 1 mg. of water in 40,000 liters of air. Because of 
its cost it is applicable only to laboratory work, and 
even with it absolute dryness is not theoretically ob¬ 
tainable. a 

WTth the other salts an atmosphere approaching 
equilibrium is obtained by passing the air through a 
bed or tube newly charged with the lump salts. The 
latter gradually lose efficiency as the surfaces take up 
moisture, and the lumps finally lircak down oi’ coalesce 
in a sticky mass, so that the operation is intermitten' 
and the spent material is corrosive and inconvenient to 
handle. 

These difficulties and the cost of the reagents are the 
practical limitations to this method of drying, but it 
has until recently been the most satisfactory practice 
in the air products manufacturing industry. 

Drying by Bulbhuric Acid 

Suli)huric acid of 05.4 deg. Be. (!)0 per cent) or 
stronger has an aqueous vapor pressure l>clow 0.5 mm. 
of mercury even at 100 deg. C. If is, therefore, an 
excellent desiccating agent when complete contact is 
oiilained and if the acid be replaced before dilution below 
90 per cent at 100 deg. C. or 89 per cent at 80 deg. C. 

Concentrated sulphuric acid is an excellent desiccating 
agent in the laboratory, where there is usually ample 
time for diffusion to attain equilibrium. The objections 
to it a.s a commercial desiccator are the high cost of 
GO deg. B6. acid, the impossibility of quickly obtaining 
complete contact without sprays, the danger of entrain¬ 
ment of acid mist from sprays, the corrosive action of 
the acid as it become.s weaker than 50 deg. Bd., the 
necessity of acid-proof cooling coils and large quantities 
of cooling water to remove the evolved heat of solution 
and thus maintain the lowest possible aqueous vapor 
tension, and, finally, the high heat (tonsumption and 
costly equipment required to reconcentrate the acid. 
For commercial plants 60 deg. R6. acid should be used, 
as higher grade acid is usually made to meet strict 
specifications as to purity and sells at a high price per 
unit of H.,SO, content. 

Fig. 1 is a chart showing the vapor pressure and 
moisture content in an atmosphere over acid of varying 
strengths and temperatures. It emphasizes the impor¬ 
tance of low temperature and indicates the possibilities 
of sulphuric acid Its an industrial drier. The heat due 
to the latent, heat of condensation of the vapor varies 
from 1,073 B.t.u. at 32 deg. F. to 1,007 B.t.u. at 150 
deg. F. plus the heat of dilution, which varies with the 
dilution limits. 

Fig. 2 gives the curves for the heat of dilution as 
calculated by Thomsen, and Knietsch’s determinations, 
which are considerably higher. They indicate that 
diluting from 60 to 50 deg. B§. each pound of water 

tAmer. J. Bci., vol. 80, p. 441 (1888). 
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evolves 480 B.t.u,, according to Knietsch’s higher values. 
Each pound of water absorbed will dilute 4 lb. of 60 deg. 
Be. acid to 50 deg. Be. From these data both the acid 
and cooling requirements can be determined, and it is 
evident that drying on a commercial scale to from 1 to 2 
grains per cubic foot is practicable. 

The difficulties above noted have proved serious 
enough, however, to prevent any wide application of the 
.sulphuric acid method of vapor absorption even in the 
vacuum process of ice inanufacture where the con- 
dition.s are favorable. 

II—Drying by (lompressioii 

Compression followed b.y cooling and condmisatioii 
produces a compressed air saturated, if enough mois¬ 
ture be present, to the dew point at the temperature of 
the air receiver or condenser, any e.xcesa of moisture 
present being condensed and settled out in the receiver. 
Upon isothermal re-expansion to atmospheric pressure, 
the percentage saturation due to the remaining vapor 
will be ecpial to 100 divided by the number of 
atmospheres alwolute pressure at the conden.ser. 

In Fig. ;! the curve A show.s the moisture content per 
cubic foot of free air after drying by compression to 
the. pressure.s indicated, cooling to 70 deg. F. and remov¬ 
ing the conden.sate. The curves B and B' give the horse¬ 
power developed.in single- and two-stage compressors 
respectively per t.OOO cu.ft. of air per minute when com¬ 
pressing to the pressure.s shown. Curves C and C give 
the power developed in single- and two-stage compres- 
■sors respectively in removing 1 lb. of water per minute 
front air saturated at 70 deg. F. If the air is originally 
saturated only to 70 per cent, the first half atmosphere 
of compression will be above dew' point and a much 
larger volume of air is compressed per pound of water 
removed and in that ca.se over 200 hp. is developed per 
pound of w'ater removed per minute i^t one atmosphere 
pressure and 276 hp. per pound of water removed per 
minute when reducing the residual moisture to one 
grain per cubic foot. 

It is evident that drying by compression is fairly 
effective at high pressures with low-temperature con¬ 
densers of ample size to prevent entrainment of mist, 
but it is also apparent that the cost of drying by com¬ 
pression would lie prohibitive unless such compression is 
incidental to some other process. 

In Fig. 4 the power and drying conditions are given 


for high pressures using four-stage compressors. It will 
be noted that the resultant effluent moisture is about 
0.26 grain per cubic foot at OOO-Ib. compression and 
that the further removal of moisture is then very 
gradual with increasing pressures. 

In operations such as liquid air or oxygpn manufac¬ 
ture where pressures up to 200 atmospheres are used, 
each cubic foot of compressed air saturated at, say, 70 
deg. F. contains 7.98 grains of moisture, but this repre¬ 
sents 200 cu.ft. of original free air with moisture 
reduced to 0.0S9 grain per en.ft., or 0.49 per cent 
saturation. The compression and cooling have removed 
99.6 per cent of the original moisture. The remaining 
quantity of moisture would, however, be prohibitive in 
the liquefying process, as the ice formed would quickly 
stop the refrigerating coils. The compression con¬ 
densation' which removes most of the moisture must, 
therefore, be followed by a more efficient desiccating 
method in order to approach an absolutely anhydrous 
condition. 

Ill—Drying by Refrigeration 

The vapor pressure and therefore quantity in a given 
volume of saturated air varies functionally with its 
temperature, hence lowering the temperature of air 
causes condensation of the excess of water in the air 
at its original temperature over its dew-point content at 
the lower temperature. 



TAHIJ; 11 



I'liiri , I b'K I'' 

\ fijinr I'nwiire, (ir 

IVrCu I t 

N'oliiiiif Umpiftct'd. 

In Hr 


Her Cent 

-40 

0 0039 

0 072 

0 024 

-20 

0 0126 

0 166 

0.042 

-10 

(1 0222 

0 285 

0 074 

0 

0 0383 

0 481 

0 128 

( 10 

0 0631 

0 776 

0 211 

20 

1) 1026 

1 235 

0 343 

^0 

0 164 

( 935 

0 548 

40 

0 247 

2.849 

0 825 

5(1 

0 .160 

4 076 

1 203 

bO 

0 517 

5 745 

1 728 

70 

0 712 

7 980 

2 446 

80 

1 022 

10 934 

3 416 

90 

1 408 

14 790 

4,706 • 

100 

i 916 

19,766 

6 404 

[HI 

2 576 

26 112 

8 610 


For convenient approximations, Table 11 gives in 
abridged form the standard p.sychrometrie tables, in¬ 
cluding the vapor pressure, and weight of water per 
cubic foot in saturated air and the corresponding, vol¬ 
umes of dry air displaced at various temperatures. 

Thus if it be desired to refrigerate to a dryness of 
2 grains per cubic foot, it is evident we must refrigerate 



FIG. 2—HEAT OF DILUTION OF SULPHURIC ACID, AS 
CALCULATED HV THOMSEN AND BY KNIET3CH 


!b of Water Diluting to 50 C>eg Be 
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below 31 deg. F., and for 1 grain below 16 deg F To 
determine accurately the total quantity of water to be 
removed allowance must al.w be made for the shrinkage 
in air volume proportional to the change in absolute 
temperature as given in the last column of Table II. 

The power required for retrigeration i.s be.st indi¬ 
cated by an example: 


The theoretical power required to make a heat transfer 
from a cool to a warmer body is: 

r 33000 fr ' 


in which 

Q ~ B.t.u. refrigeration per minute. 

Tt = Inlet absolute temperature, deg. F. 
T, := Outlet “ “ deg. F. 


Let it be required to refrigerate 1,000 cu,ft. of air per 
minute at 66 deg, F. and 70 per rent saturation, or 4.7,6 
grain.s moisture per cubic foot, to .saturated air at 26 deg. F. 
which contains 1.66 grains per cubic foot. 


To this must be added the factors for the efficiency of 
boiiers and engines or generators and motors and refrig¬ 
erating compressors, radiation losses and the power con¬ 
sumed by circulating pumps and fans to move the air 
through the system. 

The moat efficient modern ice plants make 16 tons of ice 
per ton of coal. Based on reducing the water temperature 
40 deg. F. in making ice, the procea.s involves the transfer 
of 4,089 B.t.u. per minute requiring 7.36 hp. per ton of coal 
per 24 hour.s. Based on the same efficiency it will require 
634 lb. of coal per 24 hours to refrigerate the assumed air 
current of 1,000 cu.ft. per minute. To this must be added 
not less than 2 motor horsepower for fans to overcome the 
air re.siatance of the system.* 

Johnson gives an excellent discussion of refrigeration 
applied to drying blast in his “Blast-Furnace Construc¬ 
tion,” in which he concludes, by entropy diagram cal¬ 
culations, that to refrigerate 1,000 cu.ft. of air per 
minute Jrom 85 deg. F. and 70 per cent saturation to 
2.5 deg. F., with condenser temperature at 85 deg. F. 
will require: 


Tx - 65 + 460 ■- 626 
T. ~ 25 + 460 -:i 486 

The air weighs 76 lb., of which 0.678 lb. is water vapor. 
The cold air has contracted to 924 cu.ft. containing 0.204 
lb. of vapor. 

Q for the air 74.32 lb. x 0.2376 x 40 - 706.1 B.t.u. 

■I- for vapor 0.678 lb. x 0.46 x 40 = 12.1 B.t.u. 

1 for ice 0.678 — 0.204 = 0.474 lb. 

X (1072 f 144) = .576.4 B.t.u. 


Total = 1294.6 B.t.u. 

It is evident from the above components of Q that more 
than half of the thermal work is consumed in cooling the 
dry air and less than 46 per cent by the water actually 
removed. 

778 40 

33000 X 526 ~ 


With single-stage refrigeration. 11.66 hp. 

With two-stage refrigeration. 7.96 hp. 

With two-stage refrigeration and regeneration... 4.97 hp. 


Each refinement adds to the first co.st of the plant, 
and the elaborate regenerating towers required in the 
last scheme would also add seriously to the power 
required to blow the air bla.st through the system, so 
that the ultimate relative economy is not what it appears 
from the above figures. 

As (he temperature of refrigeration is lowered the 

T - T 

value of ---jT - and therefore the power required 
rapidly increases and Johnson’s curve gives the follow- 

•111 IiIh iliv hlsist al tlic iHalulla luniacr Ml'. Ga.vlt'y jiHowimI 
TTi h|). f(.r cirfulutinK fans .'iiid briiir piimiit- wln-n \\n- IiIhhL was 
.iiiHi i-u.Cl. pur ininute. 



COMTOESBION WITH CONDENSER AT 70 DBG. F. WITH CONDENSER AT 70 PEG. E. 
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ing figures for’the horsepower required per pound of 
water removed per minute in refrigerating air below 
40 deg. F. by direct expansion, single-stage refrigerator 
with condenser temperature at 70 deg. F. 



Up. 


Hp 

.\l 40 deg. 1’ 

. . 6 

At 20 tlog. F 

24 

)2 deg 1*' . . 

. 10 

F 

. 35 

30 deg. F . . 

12 

lOticK I'. 

50 

25 deg. F. 

, 17 

3 di V. 1' 

68 


The same relative increa.se in power ronsumption 
would apply also to the more economic lype plants, and 
it is evident that the economic limit of refrigerating 
temperature and resulting dryness is soon reached 
because of the rapid increment in power required with 
each degree drop. 

IV—Drying by Adsorption 

Adsorbents are bodies having ultra-microscopically 
porous structures which possess such intense capillarity 
that they will selectively ad.sorb'and condense within 
their pores vapors from air or other gases under con¬ 
ditions of temperature and pressure above the normal 
liquefying points of the vapors, the action being .selec¬ 
tive in inverse order to the vapor pressures. The action 
is purely m(H;hanical, although it re,suits in the separa¬ 
tion of chemicals when vapors of dilTereiit tensions are 
present, and the adsorbed vapor.s can be recovered in 
concentrated form from the adsorbent by the application 
of heat. 

Natural substances such as clay, fullers earth, bauxite, 
alumina, charcoid, etc., when properl.v activated have 
this properly in varying degrees, but as the pore .struc¬ 
ture and effective capacities of natural substances are 
widely variable, they do not meet the exacting require¬ 
ments of uniform pore size, high capacity, durability 
and ease of reactivation necessary in most commercial 
proee,sses. 

Silica gel is an artificially prepared porous form of 
pure silica which appears to fulfill these requirements. 
It is made in different types for varying service. For 
water vapor adsorption the “ty])e C’ gel will lake up 
30 per ceid of its weight of water va],«)r and .still remain 
sensibly dry. After .saturation it is reactivated by heat 
without change in its structure or efficiency. 

Vapor pressures over activated adsorbents have not, 
to the writer's knowledge, been accurately measured. 
The w'Ork done with silica gel indicates that the vapor 
tension over activated gel is lower than over concen¬ 
trated sulphuric aci^d and higher than over P,0,, 

In a eompression ox.vgen plant a filter of 176 lb. of 
granular silica gel running to the “break point” (i.e., 
until appreciable quantities of moisture escape the gel) 
ran over 200 hours on a net flow of 120 cu.ft. of free 
air per minute at 50 atmospheres pressure and 68 
deg. F., ns again.st the normal practice of the plant using 
lump cau.stic' potash, when it did not average better 
than 60 hour.s run. 

A more severe test was a 5-hour run on the same 
air stream as above, except that the preliminary washing 
towers for the removal of CO, were cut out and the gel 
adsorbed CO,, as well as moisture, although the gel cells 
were within 20 deg. F. of the critical temperature of 
carbon dioxide. The possibility of removal of CO, by gel 
by slight refrigeration of the adsorber cells to develop 
a little more surface tension in the liquid CO, is thus 
indicated. The gel would be reactivated for CO, by 
simple decompression. 

For the partial drying of large volumes where it is 



» -q/r 

I'JCI. 5—DI.VGHAMMATIC LAYOUT OF A CONTINUOI.IS 
TTHtEE STAUE rOUNTER-CUKIIENT GEL 
ADKOlilTlOiN T’1.ANT 


allowable lo leave 0.1 grain or more of moisture in 
each cubic foot, silica gel is u.snd in pulverized form in 
a counter-current series of applications in order to 
economize on the quantity of gel and of activating heat 
re(|uircd. Vapor equilibrium is obtained almost instantly 
when proper contact i,s assured, as the total time of 
air-gel contact in a three-stage laboratory size plant 
i.s less than one .second. 

Fig. 5 is a diagrammatic layout of a continuous three- 
stage counter-current gel ad.sorption plant such as is 
used for large volume air drying down to 5 per cent 
humidity or over. The active gel is fed into the inlet 
of adsorber No. I, where it gives the air, which has 
already been twice treated, its final drying. The .slightly 
saturated gel i.s then dropped out of adsorber No. 1 and 
fed into No. 2 and thence into No. 3 adsorber, where it 
meets the untreated humid air and receives its sat¬ 
urating load of moisture and is fed to the activator, 
which is either of the horizontal rotary indirect drier 
type as shown, or a multiple hearth turret furnace 
which is used to advantage for fractional activation. The 
air passing counter-current to the gel through Nos. 3, 
2 and I adsorbers then goes through a battery of 
standard bag du.st collectors to remove traces of gel 
escaping adsorber No. 1 and then through a multivane 
fan which balances the resistance of the whole system 
and delivers the dried air at a slight pressure. 

The gel ratio depends upon the humidity of the inlet 
air, the temperature of the operation and the dryness 
required. Thus with a ratio of 0.76 lb. of gel per 100 
cu.ft. of air, the following results are obtained at the 
respective outlet temperatures given using the type 
Cgel; 

Outlet Temp-, Deit F. PerCent of ToliiJ Moisture Honioved 
80 92.6 

83 86 6 

90 82.0 

95 78.6 

100 75 5 

105 72 9 

The per cent adsorption can be controlled by varying 
the gel ratio, or by the use of cooling coils to lower the 
outlet temperature. 

The power and heat required to perform the operation 
vary with the duty required. In a large installation the 
gross requirements for each 1,000 cu.ft. per minute flow 
are between 70 and 90 kw.-hr. and 8 to 6,600,000 B.t.u. 
per 24 hours, depending upon the original atmospheric 
humidity and the final dryness required. 
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What Is the Life of Silica Gel? " 


Experimental Results Show Possibility of Repeated 
Activation of the Gel After Adsorption* 

V ARIOUS gases have been lecovered in the past by 
the uhe of silica gel. The process for the manu¬ 
facture of phosgene may be cited as an example of this. 
In this process, a mixture of phosgene and nitrogen 
is obtained and the phosgene is recovered by passing 
the mixture througl^ silica gel at 0 deg. C., whereby 
pho.sgene is adsorbed by the gel and the nitrogen al¬ 
lowed to pass through. The phosgene is then driven 
out by heat and condensed. Silica gel has also been 
used in small-scale plants for the adsorption of nitrogen 
peroxide. Because of its increasing u.se as an adsorp¬ 
tion medium for gases, quite extensive teste have been 
carried out on this substance, with very interesting 
results. The object of these tests w'us primarly to find 
out how many times the gel could be used successively 
without diminishing its adsorptive power. Series of 
runs were made with water, benzene, nitrogen peroxide 
and nitric acid, re.spectively. 

Simple Apparatus Used exir Water Series 


In conducting the test with water, the apparatus con¬ 
sisted of a flow meter, a sulphuric acid drier and con¬ 
tainers for the water and the gel. The silica gel used 
was 8 to 14 me.sh, made by the Davison Chemical Co. 

To activate the gel the glass tube containing it was 
fitted into a malleable iron pipe, with suitable connec¬ 
tions for the passage of air. This was heated to a 
temperature of 200 deg. C., while a slow current of dry 
air was passed through to remove the ad.sorbed material. 
The condensed vapors were collected and weighed. 

Air bubbled through water at 20 to 25 deg. C., 
thereby humidified to a uniform degree, was then passed 
through the activated gel in the tube. This vapor was 
passed through at a uniform rate, until the saturation 
point was reached. In most cases the time required 
wa.s from 12 to 15 hours. Having reached this satura¬ 
tion point, the tube was weighed, then reactivated and 
weighed again. Results obtained appear in Table I. 

These data show that the amount of water adsorbed 
drops off slightly, being 9.3 per cent of the weight of 
the silica gel for the first fourteen runs and 15.9 per 
cent for the last fourteen runs. Considering the occur¬ 
rence of experimental errors in these runs, it is prob¬ 
able that extremely high figures obtained in runs 2, 7 
and 13 were in error. Omitting these values, the aver¬ 
age adsorption for the remaining eleven runs was 18,5 
per cent. The gel itself showed no evidence of disin¬ 
tegration and was apparently in as good condition after 
the last run as it was at the beginning of the series. 

On benzene runs made with the same lot of silica 
gel as in the runs on water, but with the flow of air 
through the apparatus lowered somewhat, it was found 
possible to saturate the gel in 4 to 5 hours, keeping the 
benzene at room temperature (20 to 25 deg. C.). The 
results shown in Table II point out the fact that the 
adsorption in the first forty runs (17.45 per cent) wa.s 
somewhat higher than that obtained in the remaining 
forty-three runs (16.35 per cent). The gel was ap¬ 
parently as good at the end as at the beginning. 

To obtain satisfactory adsorption with nitrogen 
peroxide, It was necessary to pack the tub© and the 


•Abstract of a report on work done !n the r^earch laboratories 
of the U. S. Chemical Warfare Service at Edgewood Arsenal, 
This work, done by B. M. Faber and H. O. Olson, was supervised 
by W. A. Taylor, chief of the organic department. 
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1-14 

206.0 

• 245 7 

39 7 

19 3 

40 0 

100.6 
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203.2 
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35 2 

17 3 

35 3 

100.0 
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238 1 

33 e 

16 4 

35 5 

99.5 
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238.0 

32 6 
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35 3 

100 0 
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35 3 

17 2 

36 0 

too 0 
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17 4 
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24.48 
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39.94 
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24 04 
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24.03 

99.; 
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39 28 
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24 65 
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25.68 

100 0 

46-63 

38 69 

64 52 

25 84 

66.80 

25 87 
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1 63 

39 22 
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14 38 
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nitrogen peroxide container in ice. The gas was al¬ 
lowed to pass through the gel until the nitrogen-peroxide 
vapors could be seen issuing from the top of the tube. 
The length of time required for this varied from 2 to 3 
hours. Since silica gel was used at Edgewood Arsenal 
to adsorb nitrogen peroxide during its manufacture 
there, particular interest was attached to the determina¬ 
tion of the life of silica gel v^ien used on this material. 
The results shown in Table HI show a variation in the 
amount of nitrogen peroxide adsorbed from 60 to 68 
per cent of the weight of silica gel used. The average 
of all runs was 63.86 per cent. The variations shown 
are probably caused by experimental error. The gel 
apparently had not deteriorated in any respect at the 
end of these runs, and it was apparent that its power 
of adsorption was equally as high at the end as at the 
beginning. Because of the fact that the gas used was 
impure it was thought advisable to follow the nitrogen- 
peroxide run with nitric acid. 

These runs were made in the same general manner 
as in the case of the NO,. Commercial 70 per cent 
HNO, was used in this series. The temperature em¬ 
ployed in carrying out this test was from 20 to 25 deg. 
C. It was found necessary to run the air through the 
gel at the rate of 1,000 cc. per minute, over a period of 
about 16 hours, for the gel to reach the saturation 
point. Tabulated results of the experiments appear in 
Table IV. 


Easier Reading Mercury ITipruioineters 

While mercury thermometers are necessary from the 
standpoint of accuracy, fault has been found because 
they are read with difficulty. The C. J. Tagliabue Co. is 
marketing a new type of tube which corrects this fault 
by showing a broad red band from the top of the mer¬ 
cury column to the top of the tube. 
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ProductioD of Synthetic Vanillin 
By the Ozone Process 


Design, Construction and Operation of Equipment 
for Commercial Manufacture by a Method Which 
Appears to Hold Many Interesting Possibilities 

Ky Burton G. Wood 

I'hi'nili'iil UnKlnc'.’, I.ds Calil 


T HL oxidation of isoeugeiiol to vanillin liy 
means of o/.one takes plaee^ rapidly at ordinary 
tempera lures. In fact the reaction is so rapid 
that it must he retarded or an undesirably large amount 
of resin will he formed. The process is subject to a 
basic patent' in this country, but it is doubtful if any 
yield could be obtained if the process therein described 
were followed literally, 

In 1904 the Ozone Vanillin Co. was formed in this 
country for the purpose of manufacturing synthetic 
vanillin by the ozone process. 

The company was equipped 
with a wide variety of expen¬ 
sive equipment. However, the 
plant never attained efficient 
production and was abandoned 
when, seemingly, on the very 
point of success. 

The general plan of the proc¬ 
ess is shown in Fig. 1. The 
ozonized air is drawn through 
the isoe.ugenol rather than 
being blown through it, because 
ol the difflcult.v in designing an 
ozone machine that would with¬ 
stand the pressure. The blower 
cannot be placed between the 
ozone room and the oxidizing 
tower, becau,se the ozone will 
attack the impellers of the 
blower and cause a loss of 
ozone as well as ru'ding the blower unless it is kept 
well coated with oil. Another reason for drawing 
rather than blowing the air is that the tower top is 
likel.\ to open up with a slight inside pressure, while 
a slight suction will tend to keep it tight. Accordingly 
the best place for the blower is at the final end of the 
apparatus, making it act as a vacuum pump or so-called 
negative blower. 

The ozone room should preterably be separated from 
the re.st of the plant. A room 10x20ft. is large enough 
to accommodate eight machines of 4 kva.icapacity each, 
or capable of using 32 kva. One air-cooled transformer 
of 4 kva. is placed under each ozone machine. In case 
one machine is out of commission, it is not necessary 
to close down all pf them, or if this machine be tem¬ 
porarily disconnected, the transformer does not become 
inefficient due to partial load, as would be the case if 
only one large transformer were used. Ventilation 
should be made at the top of the room. In fact, it is 

‘U S. Put ,'■,.'■,3,039. 


well to have an ordinary exhausting fan to keep the air 
circulating and the room free from ozone, particularly 
if it is necessary to have a man working around one 
of the machines. The breathing of ozone even for a 
■short time is very painful. 

The generation of ozone is one of the fir.st difficulties 
met in this process. Many of the patented machines 
designed for laboratory use fail to give satisfactor.v 
results when used on the large scale demanded by this 
process. The writer, after experimenting with a num¬ 
ber of standard type machines, 
finally evolved a commercial¬ 
sized unit that gave excellent 
results. On the large machine 
using plates 22 in. square it 
was found possible to maintain 
a yield of 65 grains of ozone 
per kva. when drawing air 
across the plate at the rate of 

3 cu.ft. per plate per minute, 
Precautions were taken to 
prevent the formation of any 
.salts on the face of the plate. 
Each machine was built to u.se 

4 kva. of power with a tension 
of 9,000 volts. The maximum 
yield obtained with this ma¬ 
chine was 3 oz. of vanillin per 
kva. 

The ozonized air is carried 
from the ozone room to 
the oxidation apparatus in a ,3-in. pipe, which is an 
ordinary iron pipe lined with a .shellac coating. All 
turns in the lines are made with tees and the idle end 
of the tee fitted with a 1-in. valve. The 3-in. line runs 
to the bottom of tower 1 (see Fig. 1). This tower is 
made of 24-in. .sewer pipe set on a cement foundation. 
Its height is 18 ft. A l}-in. outlet pipe is set in the 
base. The tower is partly filled with splash plates or 
balls that will break the flow of the air. It is desirable, 
of course, to get all of the ozone from the air, and this 
is not an easy task. Between tower 1 and tower 2 there 
is a check valve. The second tower is exactly the same 
as the fir.st one; the pipe between the two towers runs 
from the top of the first to the bottom of the second one. 
Tower 3 is made of the same size pipe as the other 
towers, but is only 8 ft. high. This toiver is also filled 
with packing except at the lower section. A small 
bronze circulating pump lifts the material from the 
bottom to the top of this tower. The pipe between 
tower 2 and tower 3 runs from the top of the second 


In a previous article in this maga¬ 
zine (vol. 28, No. 9, p. .399, Feb. 28, 
1923) Mr. Wood outlined the proper¬ 
ties ol synthetic vanillin and dis¬ 
cussed in a general way the various 
processes that have been proposed for 
its nianufarturc. He points out that 
the chief commercial methods depend 
uj>on the oxidation of isoeugenol, a 
product obtained from clove oil. 
Although the ozone process described 
in this article is not at present in com¬ 
mercial operation in the United States, 
it is the belief of the editors that the 
interesting diseussion points out a 
number of very promising possi¬ 
bilities. 
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tower to within 2 ft. of the bottom of the third. The 
last tower is made of iron and filled to within 2 ft. 
of the.bottom with iron splash plate or old iron fitting. 
This tower is also equipped with a small circulating 
pump. The pipe from tower 3 to tower 4 runs from 
the bottom of tower 3 to within 2 ft. of the bottom 
of the fourth tower. The blower is connected to the top 
of tower 4, and there is a 3-in. relief valve between the 
tower and the blower. The valve is always opened just 
before the blower is shut down. The blower should 
be.st be belt driven, stf that if a line should become 
clogged, the belt will slip off, thus giving relief to the 
sy.stem and at the same time indicating trouble. The 
top of each tower .should be air tight. This can be ac¬ 
complished by putting a 2-in. plank cover in the top 
and then packing the joints with cotton and finally coat¬ 
ing them with water glass. 

Operating Procedure 

The operation of this apparatus is carried out as fol¬ 
lows; Tower 1 is filled with 160 lb. of isoeugenol and 
100 lb. of sodium bisulphite (40 per cent) solution, 
lower 2 is filled with 100 lb. of isoeugenol and 75 lb. 
of the bisulphite solution. Tower 3 is charged with 40 
gal. of 10 per cent .sodium carbonate solution. Into 
tower 4 is poured 40 gal. of 10 per cent sodium hydrox¬ 
ide .solution. As previously explained, the function of 
towers 1 and 2 is to take the ozone from the air. As 
soon as the ozonized air come.s in contact with the 
isoeugenol, the latter is oxidized to vanillin and the 
vanillin enters into combination with the sodium bi¬ 
sulphite and passes from the reaction sphere. As the 
ozonized air passes through towers 1 and 2, some sul¬ 
phur dioxide is given off and collected by the air. The 
sulphur dioxide is absorbed in tower 3 and in turn 
carbon dioxide is given off. The air then passes to 
tower 4 and the isoeugenol vapor and carbon dioxide 
are removed by the sodium hydroxide. The air, then 
free from ozone, isoeugenol, sulphur dioxide and carbon 
dioxide, is discharged through the blower. 

Tower 1 contains the largest amount of absorbed 
vanillin, tower 2 the next amount, and a considerably 
smaller quantity will be found in towers 3 and 4. To 
towers 1 and 2 every hour there is added a certain 
amount of 25 per cent sodium bisulphite solution. Fur¬ 
thermore, the rapid passage of the air cau-ses a large 



FIO. 1—APPARATUS FOR ISOEUGENOL OXIDATION 
BT OZONE PROCESS 



loss of water from the towers which must be replaced 
from time to time. Unless this is done, the bottom of 
the towers will become clogged with crystals of sodium 
.sulphite. 

It is essential that the sodium bisulphite and vanillin 
react immediately after the latter is formed from the 
isoeugenol. Otherwise the vanillin will be turned to 
resin and lost. 

After 8 hours of running, the apparatus is shut down 
and the bisulphite and oil will separate from each other. 
The bisulphite liquid is then drawn into the decomposer 
and extractor shown in Fig. 2. 

Extraction of the Vanillin 

The decomposer and extractor consists essentially of 
two parts, the still A and the lead-lined decomposing 
tank B. The bisulphite liquid is drawn into tank B, 
which is provided with a stirring apparatus. The 
charge is measured and a sample titrated against Congo 
red, in order to determine the amount of sulphuric acid 
necessary to decompose the bisulphite compound and 
the remaining bisulphite. It is necessary to heat the 
liquid to 80 deg. C. to insure complete decomposition 
of the vanillin-bisulphite compound and at the same 
time to expel all of the sulphur dioxide. The stirrer 
is then started and 30 per cent sulphuric acid is ad¬ 
mitted slowly through a top opening until the required 
quantity has been added. Heating is accomplished by 
a coil or a booster of live steam may ht used. As soon 
as the temperature of the liquid reaches 80 deg. C., the 
sulphur dioxide begins to come off. This is absorbed 
in a suspension of sodium carbonate or a saturated 
solution of this salt. After the sulphur dioxide is about 
all expelled, air is blown through the solution to remove 
last traces. • 

After this point it is necessary to make sure that 
the liquid is slightly alkaline, and for this purpose it is 
titrated with sodium carbonate solution. Any sulphuric 
acid present materially affects the color of the product, 
for there is always some trace of isoeugenol, which 
chars in the presence of sulphuric acid, especially under 
heat in the still. 

As soon as the sodium carbonate has been added, the 
water is turned on in the cooling coil and the tem¬ 
perature is brought down to below 76 deg. C. Benzol 
is then admitted till it overflows into the water trap. 
The alkaline vanillin solution is now pumped from the 
bottom of the tank and sprayed on the benzol. As soon 
as the water shows only traces of vanillin, more benzol 
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is admitted through the bottom of the tank Fi until the 
copper still A is about half filled. The still is run for 
a while, the benzol distilled being run into B at the 
bottom and thus washing the liquid free from vanillin. 
When the liquid in B has been exhausted of its vanillin 
content, the benzol is bypassed and run into a receiving 
tank. Water is now admitted through the bottom of B 
and thus all of the benzol is wa.shed into the still. 
Toward the end the water traji has to be used 
frequently. 

The crude vanillin is now drawn into a receiver, 
where it is crystallized into a very light brown mass. 
It smells .strongly of the oil. The extracted liquid in B 
is then run to waste. When the sodium bisulphite 
liquid in the absorber has reached proper .strength, it is 
returned to the process, in this way avoiding much of 
the loss. 

Preliminary and Final’ Crystallizations 

The crude vanillin is dis.solved in a wood lead-lined 
tank in fifteen parts of hot water containing about per 
ceni of a filterchar. After boiling for about 6 minutes 
the mass is pumped through an aluminum filter 
using a rotary pump capable of opeiuting at 60 lb. 
pressure at a rate of 20 gal. per minute. The mass is 
pumped into an aluminum crystallizei'. The product 
from the second crystallization is very much improved 
in both odor and color. It has only a slight yidlow color 
and practically no odor ('xcept when heated on the point 
of a knife. The water from the second crystallization 
is used as dissolving water for the first. The fir.st two 
cry,stallizatinns may be made with ordinary water, but 
the third and last should be made with distilled water 
absolutely free from iron. 

In this final crystallization the water is heated to 
90 deg. C., and the vanillin is added while stirring. The 
stirrer should not have a .speed of over 10 to 12 r.p.m. 
As soon as the vanillin is all dissolved, the stirrer is 
stopped and the solution! allowed to cool very slowly 
until the first needles are well formed. The stirrer is 
then started and the cooling hastened by the use of 
cooling water in the outside jacket. Continuous stir¬ 
ring from the time the crystals are dissolved will pro¬ 
duce flat plates rather than desired needle crystals. The 
melting point and other qualities will be, the .same as 
the needle crystals. However, the trade seems to have 
the idea that vanillin cry.stals mu.st be needle shaped. 
If there is a tihee of iron in the water, it will give 
the vanillin a alight yellow color, which shows up 
especially on iK'ing dried. When thoroughly dry, vanil¬ 
lin has a melting point of about 83 deg. C,, although 
a small amount of moisture, 2 to 4 per cent, will lower 
the melting point to 81 to 82 deg. C. 

Mafjnesilf PrinJuftion Increases in 1922 

The production of crude magnesite in the United 
States in 1922 was 32 per cent greiHer than 1921. It 
amounted to 63,487 short tons, valued at ?650,742, ac¬ 
cording to figures compiled by J. M, Hill, of the U. S. 
Geological Survey. Practically all of the magnesite 
mined in 1922 was obtained from the California de¬ 
posits, of which the two producing the moat were that 
of the Western Magnesite Co. at Red Mountain and that 
of the Sierra Magnesite Co. at Porterville. 

During 1922 prior to Sept. 22, when the tariff act 
took effect, the imports amounted to 112,169 tons, valued 
at $1,760,636, as compared with 42,486 tons, valued at 


$592,491, for the 12 months of 1921. There were no 
exports of the crude or calcined magnesite to balance 
the imports in 1922. The exports of magnesia products 
such as pipe and boiler covering were valued at $223,686. 
Of the domestic magnesite used in the year more than 
90 per cent was sold in the calcined form, at an average 
of about $40 per ton. The remainder, sold for chemical 
uses, brought about $11.50 per ton. 

The assurance of good prices upon the passage of the 
new tariff act greatly stimulated the domestic industry. 


‘■‘Wood Alcohol” and “Methanol” 

I’raclice of New Nomenclature Gains Headway—Should Cut 
Down Aeridental Poisoning 

The National Wood Chemical As.sociation, through 
the assistance of W. A. Hamor, assistant director of 
research for the Mellon Institute, has recently issued 
a clear-cut statement regarding the nomenclature of 
wood alcohol. This statement, sent out by F. J. Good- 
fellow, secretary of the association, is as follows: 

“Methyl alcohol, or methyl hydroxide, which is com¬ 
monly known as wood alcohol, is a clear, colorless and 
poisonous liquid obtained by the distillation of hard 
wood. In its crude state it is readily identified by a 
heavy, pungent odor; but. when refined for commercial 
use, this odor is almost wholly eliminated. Enough odor 
usually remains, however, to distinguish it from ethyl 
(grain) alcohol. Wood alcohol, when ingested in any 
of its grades and in any .solution, is dangerously poison¬ 
ous. However, there is no conclusive evidence that its 
external application or ordinary exposure to its vapors 
is injurious. Cases of [loisoning among workmen in 
wood-distillation plants are almost unknown. 

“On account of the large number of casualties at¬ 
tributed to drinking liquor containing wood alcohol, the. 
importance of surrounding its use with every precau¬ 
tion to protect human life has attracted attention for 
many years, and as a result, numerous protective and 
restrictive measures have been adopted. One of the.se 
measures is the proposal to di.scontinue from usage the 
name 'wood alcohol’ and use the scientific term ‘meth¬ 
anol.’ This term came into .scientific usage as a result 
of the action of the International Conference of Chemi¬ 
cal Nomenclature, which met in Geneva, Switzerland, 
in April, 1892. One of the re.solutions adopted at this 
conference was as follows; ‘The alcohol and phenols 
will be called after the name of the hydrocarbons from 
which they are derived, terminating with the suffix ol; 
as. for example, methanol, ethanol, etc.’ 

"Soon after that time the term methanol found its 
way into German textbooks, but until 1920 did not come 
into favor with the American chemical profession. In 
that year the late Dr. Charles Ba.skerville published 
.several articles wherein he advocated a general adoption 
by chemists of the correct .scientific term methanol. 
Also Dr. E. J. Crane stated in 1922, for the committee 
of the American Chemical Society on occupational dis¬ 
eases in chemical trades, that the usage of the word 
methanol was favored, although not required. 

“At the present time, in the New Standard Diction¬ 
ary, as well as in mo.st of the scientific and trade jour¬ 
nals, the word methanol is in common usage. The 
subject is of such universal impartance that the sug¬ 
gestion is made to all interested persons to co-operate 
in the effort to establish the name methanol for the 
better protection of those who are not educated along 
chemical lines.” 
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The Steam Accumulator 

The Ruths Accumulator, as Used in Europe, 
‘Points the Way to Boiler Plant Economies 
for--Users of Process Steam 

' By Ismar Ginsberg 

ronsuHintf ICnKUH ' i, New Voikt'itv 

C hemical and metallurgical plants, paper mills, 
rubber factories and other establishments in which 
steam is used a.s suc^ in the manufacturing process, 
must contend with the problem of variable steam 
demand and production. The steam plant is generally 
designed to meet the^conditioiis of maximum steam 
demand, with the result that during most of its opera¬ 
tion it is running below capacity. In these plants, 
where steam is used in the chemical process, the 
demand for steam as motive power may be compar¬ 
atively small, while the consumption of steam in the 
actual manufacturing process is quite large and at the 
same time intermittent. It is needless to remark that 
steam plants that are run below their capacity in this 
manner do not operate with the highest attainable 
efficiency. 

This condition is accentuated in paper mills perhaps 
more than in any other kind of plant, and it was 
therefore to be expected that the solution of the problem 
should come from the paper industry. One solution 


on the outside no matter what the temperature is 
within. The heat accumulator is connected with the 
steam line in the plant. When the boiler plant, which 
is built for minimum capacity when the heat accumu¬ 
lator is used, produces steam in excess of what the 
plant requires, this excess steam is stored in the heat 
accumulator. On the other hand, when the plant draws 
more steam from the boiler plant than it can produce, 
then the steam that was stored in the heat accumulator 
in the former case is released and made available for 
use in the plant. The action is entirely automatic and 
is accomplished by the difference in pressure on the 
steam lines actuating double-acting automatic regu¬ 
lating valves. The advantages of a boiler plant which 
can be operated in this manner, always at its full capac¬ 
ity no matter what the load may be, are great. The 
apparatus delivers the steam, after storing it for vari¬ 
able lengths of time as the conditions of operation vary, 
at almost the same pressure at which it was originally 
produced. In one test the steam was stored for about 
3 weeks and practically all of it was recovered from 
the accumulator, the loss being only 2 per cent. 

Absorption and Release of Steam 

The steam accumulator is therefore an apparatus 
that acts like the flywheel in an engine. It stores 
I'liergy and delivers it when required. It is a hot-water 
api>aratus, the water absorbing the steam under certain 



lies in the Ruths heat or steam accumulator, an appa¬ 
ratus of comparatively simple construction, which has 
given very good results in the Swedish paper mills, 
where it has been us?d for some time. Dr. Ruths is 
a Swede, and although the invention is camparatively 
new, it has already spread to various English plants as 
well as to those on the Continent. The importance and 
practical utility of the apparatus is substantiated by 
no less an authority than Philip T. Dodge, president 
of the International Paper Co., who in a recent address 
said that he deemed the Ruths heat accumulator of 
paramount importance to every paper manufacturer 
in fact to every industry where there is large and 
variable steam consumption. He added that the Inter¬ 
national Paper Co. was installing one apparatus at 
once and that the other mills of the company will be 
so equipped later on. 

The Heat Accumulator in Principle 

This heat or steam accumulator is nothing more than 
a great tank, filled with water to about nine-tenths of 
its capacity and so thoroughly insulated that it is cold 


conditions and liberating it again at the proper time. 
If the quantity of water in the heat accumulator is Q 
kilograms and the quantity of steam that is absortod 
is D kilograms, then the total volume after absorption 
is Q -4- n. If the original heat in the water was q heat 
units per kilogram and that after absorption is q, heat 
units, then the total heat after absorption (Q -f D)fl. 
is equal to the total heat in the water before absoPp* 
tion Qq plus the heat in the steam, which *is DX (X 
being the heat content in the steam in calories pef 
kilogram). The complete equation will then read, disre¬ 
garding heat los^s, as follows; 

Qq + DX = {Q + D)q,. 

On the other hand, when steam is being removed 
from the heat accumulator, which of course results in 
the pressure within the apparatus being diminished, 
the magnitude of this diminution can be determined 
from the following equation: 

Q.q, — D,Xm = (Q. - D,)q,. 

In this equation no account is taken of the losses tjiat 
take place during cooling. Consequently the symbol %% 
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denotes the hfeat content in the si earn leaving the 
accumulator. 

Construction of the Accumulator 

The con.struction ol the accumulator may be seen 
from Fig. 1. The ajjparatus is nifule in cylindrical form 
and is provided with hemi.s|)hetical ends. The safety 
nozzle is shown at a, and has for its jiurpo.se the limit¬ 
ing of the rajiidity of the removal of steam, so as to 
prevent the boiling over of the contents of the accumu¬ 
lator when great (piantities ol steam are suddenly 
removed from the apparatus or when a tube breaks. 
Thus the introduction of water into the outgoing steam 
pipes is avoided. 

The charging arrangement consists of a horizontal 
distributing pipi* b, which is locatisl near the water 
suiface and which e.\lends along almost the entire 
length of the accumulator. 'I'o this distributing pipe 
chaiging necks or outlets, c, are'fastened at equidistant 
points and dimensioned so that equal (|uanlities of 
steam can .stream through all these outlets. The 
charging outlets are surrounded by tubular casings, r/, 
formed to produce diffusion ol the steam. These 
tubular casings extend downward until they almost 
touch the bottom of the accumulator. This method of 
charging produces good circulation of the water within 
the accumulator, .so that the maximum difference of 
temperature noted within the water mass is only 0.2 
deg. C. The double-acting valve controlling the I'harg- 
ing of the apparatus is seen at c, and that controlling 
the discharge of the apparatus is seen at /. The apiia- 
ratus is al.so provided with one or two safety valves, 
an air valve, mud blow-off cocks and the ordinary man¬ 
holes and hand-holes. 

Tocation ok the Apparatus 

fig. 2 shows the loeation of the accumulator in a 
typical steam line. The connection is made in parallel 
with the steam line /., in which the steam demand is 
extremely variable. The, connection between the Ruths 
accumulator and the boiler is made through the auto¬ 
matic double-acting valve U, which opens at a very 
alight pressure rise, a condition which ensues just as 
soon as the production of steam is greater than the re¬ 
quirement. When the plant is consuming all the steam 
that the boilers produce, then the valve V closes auto¬ 
matically due to drop in pressure on the boiler side 
of the valve and the total production of the steam plani 
is rendered avaik^bb'. Furthermore, the steam accumu¬ 
lated in the Ruths apparatus is also allowed to flow 
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into the line L, and through the bypass and double- 
acting valve D, into Lj and L, as well. 

There are other methods of arranging this heat 
accumulator in the piping system of the plant, but' this 
need not concern us here. Each method must fulfill the 
operating conditions of the plant. Special regulatory 
devices are provided as well at the power-producing 
machines and at the overflow valves, which allow the 
excess steam to flow toward the heat accumulator. All 
the instruments may be located on a main instrument 
board, so that the entire operafion of the apparatus 
can be observed and controlled from a single point. 

Phis apparatus has been used in several large paper 
mills in Sweden and accurate operating data are avail¬ 
able on its efficiency. I'he efficiency of boiler plant 
opei'ation is considerably increa.sed by installing an 
accumulator and it is stated that in one Swedish mill 
the etliciency was increased to 80 per cent and more. 
The fuel saving has been claimed to vary between l.'i 
and 23 per cent. The largest accumulator is installed 
ill the papci- mill of A. B. Kaukas in Wilmanstraml, 
Finland. The diameter of this apparatus is .o m., the 
length 19.5 m. and the capacity 345 cu.m. The accumu¬ 
lator load is 12,000 kg, of steam. The plant operates 
four B. & W. boilers, each |)o.ssessing 393 sq.m, of 
heating surface. Before the accumulator was installed 
the boiler plant consisted of 20 fire-tube boilers, run 
by seventy firemen. Now only four firemen are re- 
quii-ed. The efticjency of the plant is 83 per cent. 


INaliiiiial Regeart'li Council Provides 
Inrorinalionai Bulleliiis 

A useful activity of the Re.search Information Seiwicc 
of the National Research (.louncil in Washington is the 
compilation and issuance in convenient form of sig¬ 
nificant facts concerning scientific re.search and its in¬ 
dustrial relations. 

Often the facts assembled to meet the immediate 
needs of an individual engineer-investigator, firm or 
association are ol sufficiently widespread interest and 
general value to justify' mimeographing, printing or 
publishing. Informational reports thus prepared by the 
Information Service ordinarily are available either at 
cost or free. 

Among the compilations which have been made avail¬ 
able by Research Information Service or by other divi¬ 
sions or committees of the National Research Council 
of special interest to engineers lye: 

Bulletin .3. List of “periodical bibliographies and ab¬ 
stracts of the scientific and technological journals of the 
world." 

Bulletin 9. "Fund.s available in 1920 in the United States 
of America for the encouragement of .scientific re.search." 

Bulletin l(i. “Research laboratories in industrial labora¬ 
tories in the United State,?, including consulting research 
laboratories.” 

Bulletin 22. “Mechanical aid.s for the classification of 
American investigators, with illu.strations in the field of 
p.sychology." 

Reprint 9. “Reading list of scientific and indu.strial re¬ 
.search and the service of the chemist to industry." 

Reprint 33. “Informational needs in science and tech¬ 
nology.” 

Reprint 3,5. “American re.search chemicals.” 

Reprint 40. “The usefulness of analytic abstracts.” 

Several li.sts of scientific and technological bibliog¬ 
raphies also have been issued. Among them are lists 
of published or unpublished bibliographies of corn and 
com products, colloid chemistry, geology and geography, 
astronomy, mathematics and physics. 
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Fatigue in Metals* 

Theory of FaliKue Demontst rated by Use of Model— 
Results t'redicted by Model Ajjree With Test Data—Use 
of This Model to Form Kasis of Accurate StreuRth Calcula- 
^ tions and Introduce Fatigue Limits Into Steel Specifications 


By C. F. Jknkin 


A BOUT a year ago I was asked to read this paper. 

About 6 months ago 1 wrote a paptby kn(twing 
-L that I should bp very busy this autumn, and 
mad(' a model to illustrate a sm.'ill point in it. But as 
I played with the model to learn how to u.se it, it grew 
loo .strong for me and took command, and for the host 
() months I have been its nhedieni slave- for the model 
explained the whole of my subject—Fatigue. The 
model de.stroved my first paper, and 1 have lieen obliged 
to write a new one in haste, putting it off from day to 
day as the model taught me new things. The written 
paper has suffered, but 1 hope you will find my account 
of the model more interesting than the tentative theo¬ 
ries which tilled the old paper. But in any case, 1 can 
speak of nothing else. 

A simple, form of model is shown in Fig. 1. It is 
made up of three or more ‘‘units” fastened together 
top and bottom. The units are all similar. Each is 
made up of three piece.s—a block .4 with a I'od fixed 
in it, a block H sliding freely on the rod, and a block C 
sliding on ihe rod .stiffly, the friction being adjustable. 
Blocks ft and C are connected by a .spring. The model 
may be constructed in many other ways. The only re¬ 
quirements are 1 1) that it shall be elastic up to a point 
and then slip with solid friction; (2) that all the units 
shall not sli[) at once as the load on the model is in- 
crea.sed. Thi.s latter requirement may be met in tWo 
way.s--either by making the friction different in the 
different units, or by making the springs of different 
strengths. The former method is the simplei’, and is 
u.sed in all the models 1 .shall speak of today. 

The model may be adjusted so as to have differ.mt 
properties by varying the friction m the different units 
and also by pushing up or [lulling down some of the 
blocks C, so as to give the units initial compression 
or tension. The model will set itself so that the com¬ 
pression and tension forces will balance. 

Let us choose a three-unit model for the first teat 
and give No. 2 unit twice the friction of the two others, 
and give No. 1 unit a small tension, and No. 3 unit 
an equal compression, so that the model will still be 
in equilibrium. Let us imagine ihat the model is put 
in a static, testing machine with an extenaometer 
attached and tested in tension. At first it stretches 
elastically, then No. 1 slips, and later No. 3 slips, and 
finally No. 2 slips. No larger force can be applied. 
The load-extension diagram given by the extensometer 
would have the form shown in Fig. 2. This figure is 
easily constructed. The three lines at 46 deg. are the 
load-extension lines Vor the three equal springs. They 
slope up to the points at which they slip and then are 

•Paper read before the Royal ASronautlral So(;Iet.v on Dec. 7, 
1922, and reprinted from The Engineer, vol. 13t, p. 612. 


horizontJ. The graph for the whole model is found 
by adding the co-ordinates of all three. If the model 
were made up of more units, the graph would be le.ss 
angular. V is the limit of proportionality I elastic 
limit). 17’ is the yield point, FL is the fatigue limit. 
How this is found 1 .shall explain later. Now com- 
[lare this with Fig. .6, which is a load-strain graph for 
hardened, but untempered. 22,'),00()-lb. steel. 

Next, let us .set the model differently, (liie No. 2 
unit a certain tension and Nos. 1 and .3 a compression 
of half that amount. The load-strain graph is shown 
in Fig. 3. Oomiiare this with Fig. (i, which is the 
load-strain graph for a well-tempered steel. 

Next, let us take a model of ten units, and give 
eight of the units nearly equal friction and the re¬ 
maining two slightly less. As 1 pull this model, the 
weakest unit slips first, then the next. As each slips, 
more, load is thrown on the rest, and when the first 
of the eight nearly equal units slips, the extra load 
will cause the next to slip at once, and they will all 
s|ip_,jack-run-for-mustard. The graph for this model 
is shown in Fig, 4. Compare this with Dalby’s 
[ihotographic model for mild steel---Fig. 7. 

In this explanation I have 
as.stimed that when the unit 
slips it tiecomes weaker, and 
so throws more load on the 
rest. I return to this point 
later. 

But there is another very 
pretty point to notice. Watch 
the model closely. The units 
tend to mi^ve in little jerks, 
not quite smoothly, owing to 
the difference between the 
static friction and the .sliding 
friction. The.se little jerks 
appear in Dalby’s photograph 
of the steel. 

If we compress llodel No. 2, 
we shall get the lower curve 
in Fig. 3. Note that the elas¬ 
tic limits are different in 
compression and tension. If 
we carry the test on these 
models round a cycle we shall 
get the hysteresis loops shown 
in Figs. 2 and 3. These have 
the typical shape of metal 
hysteresis loops; curved ris¬ 
ing lines and straight falling 
lines. The model will thus 
represent any of the typical 
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steels very closely—up to the yield point. I have not 
made it go higher for reasons that I .nhall explain 
later. 

Now let us see what it does when te.sted under alter¬ 
nating loads. To start with, .apply a large alternating 
strain to the three-unit model. All the unit.s .slip back¬ 
ward and forward, but as the amplitude of the motion 
is reduced, first one, then another, and finally all the 
units cease slipping. The amplitude now is the largest 
which the weakest unit will stand without slipping. 
The motion is elastic, and, as lianschinger first stated, 
the metal will stand this motion indefinitely. We have 
found the fatigue limit. When the model comes to re.st, 
the units are all stress-free. They are all in what may 
be called the central position. The fatigue limit points 
marked FL in Figs. 2 and 2 were found in tt\is way. 

The truth of Baiischinger’s theorem -the identity of 
elastic range and fatigue range—ha.s been confirmed 
by Bairstow"; al.so by Gough’. 'Gougb invented a test 
which has turned out to be of the greatest value. A 
mirror is fixed on the end of the Wohler teat piece and 
adjusted to run truly in a plane perpendicular to the 
axis of rotation. The spot of light is reflected by this 
mirror on to a scale, and as the specimen is loaded 
this spot moves down the scale. If the deflections are 
plotted against the load, the graph is a straight line 
as long as the metal is elastic. Thus the limit of 
proportionality in Gough’s rotating teat indicates the 
fatigue limit. The accuracy of this test has been 
repeatedly cotifirmed both by Gough and Lea for many 
metals. This test gives a method of finding the fatigue 
limit in a few minutes on a single test piece. 

Let Gough’s teat be applied to a copper teat piece. 
Under static test, copper is not elastic for even the 
smallest load. The stress-strain curve bends off from 
the origin without any straight portion. The model 
representing copper has the maximum possible initial 
stresses in the units, so that one licgins to slip the mo¬ 
ment any load is applied. Applying the alternating load 
to the model, the units will slip into central positions, 
and we shall find a fatigue range as before. But this 
teat will leave the units in a strea.s-free condition, and 

'Phil Tnnus Six , \nl 210; .“oe ftlBO abstract on p. 820 of 

thia Issue. 

*Th(> Fnmnrrr, Aiip 12, 1021. 


we ought therefore after the test to, find the copper 
elastic. This remarkable result was found experi¬ 
mentally by Gough, and at my suggestion he repeated 
the test, raising the range gradually first to one-qukrter, 
then to one-half, then to three-quarters of the full 
range. In this way, the elastic limit of the copper 
was found to be raised first to one-quarter, then one- 
half, then to three-quarters of the full range. Thus 
the experiment exactly confirmed the prophecy based on 
the model. 

The same experiment is now bfing tried on hardened 
225,000-lb. steel. The stress-strain curve—Fig. 6—we 
have already seen bends off almo.st from the origin. 
By applying an alternating .stress the steel should be 
made elastic up to the fatigue limit, according to my 
theory. 

The fatigue limit we have been discussing above is 
for equal tension and compression loads, but there are 
infinite series of fatigue limits for unequal loads. How 
can their magnitudes be found? Suppose that an 
alternating stress were applied to the model urnsym- 
metrically, so that the tension were greater than the 
compression. This might be increased till the weakest 
unit began to slip backward and forward. When that 
occurred we should have reached the fatigue limits 
for these particular unequal loads, and the range for 
algebraic difference between maximum and minimum 
load] is the same as before. We may go on making 
such tests, making the motion more and more unsym- 
metrical, and the range will remain the same till a 
new limiting condition intervenes—viz., that the maxi¬ 
mum tensile stress must not exceed the ultimate 
strength of the test piece. This condition reduces the 
range of stress which can be applied by limiting the 
magnitude of the larger load. The graph representing 
the range of stress plotted against the inferior stress 
will therefore consist of two straight lines—one hori¬ 
zontal .at the range for the weakest unit and the othei 
at 45 deg. through the ultimate strength—see Fig. 9. 
This graph, according to the textbooks, should be 
Gerber’s parabola—shown in the figure. The model 
appears to fail here. But compare the graph vrith the 
actual results shown in Fig. 8 from Bairstow’s paper. 
The model is clearly right and Gerber wrong. 

Before considering further properties of the model. 



FIGS. 2, S AND I—ELASTIC PROPERTIES SHOWN BY MODEL 

Fig. 2 —Crystal* of different strength Fig. 3 — A few very strong crystals con- Fig. t-rCrystal* nearly aU of same 
under various Internal stresses. talnlng large tensions. strength and Internal stress. 
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FJg. 5—Quenched high alloy utecl. 



6 High alloy ^.tccl quenched and FIr. 7—Mild stool (photographic rec- 

loinpofod (jid i,y Dalby). 


let us see whether there is anything in the metal which 
can behave as the units in the model behave. The 
crystals are obviously the units. Ewing and Rosenhain* 
have shown that they are elastic up to a point and then 
slip along slip planes. They al.so pointed out that the 
slip planes lie at all angles with the line of action of 
the load, so that the resolved shearing stresses along 
the planes will have all values from a maximum in 
planes at 45 deg. to zero in plane.s perpendicular to the 
load. Thus the crystals will not all slip at once, but 
one after another. Thus we see that the known prop¬ 
erties of the crystals exactly correspond with the 
assumed properties of the model. Finally, Ewing and 
Humfrey* showed that when slipping backward and 
forward takes place the slipping surfaces wear, and a 
crack is ultimately formed, which grows till final 
fatigue failure occurs. Thus our criterion for the 
fatigue limit is correct—viz., that we must have no 
slipping even in the weakest unit. 

But if the model represents the metal so accurately, 
why does it cease to do so at the yield point? The 
ultimate strength of a metal is much higher, but the 
ultimate strength of the model is the same as the yield 
point. It would not bo difficult to alter the model to 


make it imitate the real metal, but the additions neces¬ 
sary for this purpose, would not correspond with any 
reality in the metal. The rise of strength in the metal 
above the yield point is, I believe, due to the mutual 
interferences between the crystals. These must have 
a great effect as soon as there is much distortion— 
that is, after the yield point. The model and my theory 
are therefore limited to stresses not exceeding the yield 
point. 

But fatigue is not quite so simple as this. Think 
of a crystal shearing and then of the two parts slip¬ 
ping backward and forward on each other. We should 
expect to find that it required a larger force to shear 
the crystal than to keep it slipping when once it had 
been sheared. In other words, that the adhesion be¬ 
tween the surfaces would be greater than the friction. 
Experiments show that this is the case. The model can 
be altered so as to show this difference by making the 
sliding blocks grip a collar on the rod, off which they 
slip when the force is greater than the adhesion. How 
will this modification of the model affect the results 
we have already got? I have not time to prove it to¬ 
night, but you will find that, nothing we have so far 
found is essentially altered till we come to the graph 
of the complete series of fatigue ranges. Fig. 10 
shows the range graph for a five-unit model arranged 
to represent Bairstow’s axle steel allowing 
for the effect of adhesion. Instead of being 
horizontal at the top it rises by steps, but 
these steps may be smoothed out by using 
more units in the model. Compare this with 
Bairstow’s graph for akle steel—Fig. 8. 
You will see how closely they agree. 

This graph suggested two remarkable 
experiments. If all the adhesions could be 
broken down, then the fatigue limit should 
fall to the value 19.5 tons (44,000 lb. per 
sq.in.). This can be done by bringing the 
metal into the "cyclic condition” by over¬ 
loading it under alternating stress and then 
gradually reducing the load. All the ad- 
hesicAis are broken down by this treatment, 
and the crystals are left in the stress-free 
condition, as we have seen. Tested in this 
condition, axle steel should have a fatigue 
limit 26 per cent lower than in the normal 
condition. I tried this experiment on .some 
0.33 carbon steel. The fatigue limit waa 
lowered 29 per cent. 

The second experiment was even more 
remarkable. If the steel could be madg 
stress-free, and then have its adhesion 


*Phtl. Trana. JJoy. Boo., vol. 193a. 

*Phil. Trana. Roy. Boc., vol. 200, p. 248. 
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VfcHlui'i'd, ttu' faliKiit' limit should bo raised to the lull 
adhesion value - 20 or liO per eciit aho' e the* ordinary 
value. 1 took the sample which I have jm^t deserihed, 
which was in the stress-free condition, and boiled it 
in water for 2 hours. This caused the crystals to heal, 
and so restored then' adhesion. I then tested it, and 
the fatigue limit was 21 per cent above the oriitiual 
value. These remarkable e.^penments show that the 
fatigue limit of steel can have any value between two 
limits They are shown in Fpr. II. Finally, these 
experiments (jive a direct measure of the ratio of 
adhesion to friction along crystalline slips, which for 
the steel tested was 1.7. 

Other methods may be employed for raising the 
fatigue limit. If the metal is very slightly overloaded 
in the Wohler test for a few seconds and the load then 
reduced again, the adhesion of some of the crystals is 
broken down, bul so little damage is done that the 
sheared faces heal at once and the jirocess can be re¬ 
peated again and again, each time raising the maximum 
load a little, (lough, at the National rhysiiud Labora¬ 
tory, raised the fatigue limit in this way 20 per cent 
foi- the steel alriuidy referred to, and Professor Lea 
111 Hirmingham raised another specimen by rather more. 

These experiments simw that healing of sheared 
crystals occurs and that this action may la- hastened 
by very moderale temperatures. Also that the time 
required for healing depends on the ('xtent to which the 
slipping faces have been damaged by rubbing. We are 
thu.s introduced to a new idea—healing may he taking 
place (luring a fatigue test, and the ultimate result 
(fracture or safety) may depend on a sort of race be¬ 
tween slipping and healing. Healing may be thought 
of as the recrysbdlization of the minute ipiantity of 
metal disarranged by slipping, and it is not dillicult 
to see why this takes place easily and (piickly when 
we remember that the surfaces between which it occurs 
are parallel arrangements of crystallized m ili rial. 

If healing produces an appreciable effect, it wall raise 
the fatigue range above the elastic range and the 
amount it raises the fatigue range will b(' greatim the 
more time there' is for the action to take place—i.e., 
the slower the alternations of stress. A seco.id modifi¬ 
cation of the fatigue range may occur, due to the fact, 
fir.st demonstrated by Hopkinson, that it tak<‘s time for 
the crystals to slip. Hopkimson .showed that for a very 
short duration of .stre.ss, say one-thousandth of a second, 
metahs were elastic, far above their ordinary limit. This 
phenomenon should also raise the fatigue range above 
the elastic range, but will he moat effective at high 
speeds. These two action.s make it necessary to qualify 
Bauschinger’s general statement on the equality of the 
ela,stic range and the fatigue range. The magnitude 
of the two effects is being investigated. It seems prob¬ 


able that healing may he very elfeclivc at the tempora- 
liircs at which some parts of engines-- for example, 
valve springs—work. 

The events occurring in the metal undergoing a 
fatigue lest may he examined in other w'ays. If there 
is friction between the parts of crystals there must he 
heat generated, and we can measure this heat by observ¬ 
ing the rise of tempcralure of the metal. This was 
first done by Hopkinson, and many olrservers have used 
the method since. The temperature rise fidlows closely 
on the departure from (dasticit.v—i.e., it becomes large 
when the crystals start slipping. Hut there is found to 
he a very small evolution of heat at .stresses far below 
the fatigue limit, and that Ihc heat gradually increases 
as the load is increased. In other words, there is a 
small elastic hysteresis, d’he model d(K's not indicate 
this elastic hysteresis, and what it is due to is not yet 
known. 

Temperature oli.servation.s have brought to light some 
very striking phenomena. When nickel is tested, there 
occur sudden heal bursts which rapidly disappear 
again. They recur every time the load is raised. How 
can these Icmporary evolutions of heat he explained? 
Consider the model. If it were .sirctched and com¬ 
pressed 2,000 times a minute without lubrication, what 
would happen? The sliding block would “run hoi and 
seize.” While it .slipped heat would he generated, hut 
the moment it seized the generation of heat would 
cease. That this may he a true explanation of what 
happens in nickel is confirmed by two siriking facta. 
If the heat is due to slipping, heat hursts cannot begin 
below the elastic limit, for this is the point at which 
the first cry.stat slips. Kxperiment show.i that they 
do not. Again, if a .sample is tested up to fairly high 
stresses and all the crystals which slipped have .seized, 
then if the test is repeated on the .same sample no 
heat bursts can occur. This remarkable result is also 
confirmed by experiment. The trouble is like an in¬ 
fantile illnea.s—a rapid ri.se of temperature, which a day 
or two later suhsides, and immunity from the illness 
follows for the rest of one’s life. Similar heat bur.sts 
occur in hard sled, but they last very much longer and 
arc less pronounced. 

In 1915 Prof. F. H, Smith and Mr, Wedgwood pub¬ 
lished a paper' on what they call yield ranges, illustrated 
with a very large number of figuro.s showing the results 
of their to.st.s. I have gone through those figures and 
find that a model consisting of only three un'ts will 
reproduce them all. Of course, the figures given by 
the model are very angular, since ^it has so few units, 
but that defect could be remedied to any extent by 
multiplying the number of units. 

I am not sure if I have made it clear that the model 

journal Iron and Steel InatUute, vol. 91. 
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■will give Quantitative results as well as Qualitative. _Jt 
is quite easy to construct a model to represent any 
L'iven metal to .scale. To .show how accurate the results 
are, 1 will give one more illu.stration. Profe.s.sor Smith 
summarized a large number of his results in a singl(> 
figure giving yield ranges plotted again.sf me,an stress. 
I designed a model of three units to represent the same 
steel, and constructed to scale the corresponding graph. 
Fig. 12 shows the graph of the yield ranges which is 
very similar to that for the fatigue ranges. On it 
is plotted the superior stress and the mean stress. 
Helow it, the superior and inferior stres.ses are plotted 
on a mean stress base; the figure is a skew polygon. 
On this, to the same .scale, I have drawn Smith’s figure 
representing his test results. The agreement is, 1 
think, striking. If the model could apeak it would say; 
“I could have foretold the whole of the results of the 
tests which have taken you years to make.” 

The theory 1 have outlined, applies to iron, steel, 
nickel and copper. Whether it is true for all metals is 
not yet known. It is not unlikely that brittle materials 
like cast iron may behave differently. It ought to apply 
to fatigue in shear «as well as in tension, but whether 
it does has not yet been ascertained. 

Perhaps you wish to know the practical end of all 
these researches, and may feel inclined to say; “What 
is the use of your pretty models and fine theories?” 


We hope before long to be able to put figures into 
designers’ hands which will he a sure basis for all their 
strength c.alculation.s, figures which will not need fac¬ 
tors of safety to allow for our ignorance of the strength 
of the materials. W% hope to introduce fatigue limits 
into steel specifications, so that you will buy your mate¬ 
rials on the basis of their useful strengths. We hope to 
have methods of fatigue testing as simple as tensile 
tests. We hope to be able to issue instructions which 
will save endless failures of engines. Ail these things 
are already possible. We have now only to verify and 
confirm before issuing our reports, 

1 will venture to make one suggestion today to all 
engine builders. Never run a new engine on a full- 
power lest till you have rai.seil the fatigue limits of all 
the highly stressed narts. This can he done, as Gough 
and Lea have shown, for test pieces by making a scries 
of short runs at gradually increasing loads, fini.shing 
up at the highe.st overload which the engine will ever 
he called on to exert and slowing down between each. 
.No marine engineer ever starts u)) a ship’s engine at 
full load. He coaxes it up gradually. This may be 
partly to give the bearings time to run in; but the ex- 
lieriments 1 have de.scribed suggest that it ma.t also he 
most valuable in giving time for the steel to “slip into 
the central position” and to heal. A proper start may 
add 20 per cent to the engine’s strength. 

Radio PriiicipleH iii Induction Hcaliiif^ 

It is (|uite recently (since about 1916) that electro¬ 
magnetic energy intorceided in a .secondary circuit has 
been absorbed before it e,scapes and used for producing 
heat free from the contaminating carbon of the arc 
furnace. 

In a recent publication of the Kngineering Founda¬ 
tion the development of the high-frequency induction 
furnace is described by its inventor, E. F. Northrup, 
who developed it with the asijistance of G. H. Clamer. 
It is an ironless induction furnace which in its smaller 
sizes is used to melt the iirecious metals, gold, platinum, 
iridium and their alloys; also sam)des of carbonless iron 
and its alloys with various metals of the tungsten group. 
In its larger sizes, silver and the base non-ferrou.s 
metals and their alloys are melted; also nickel and iron 
alloys which must be maintained extremely pure. 

The heating and melting of these materials re.sult 
from the direct transformation of electromagnetic en¬ 
ergy into heat energy within the substance itself or 
within the walls of a conducting crucible used to hold 
the product heated. If the substance to be heated does 
not conduct electrically, Pyrex gla.ss for example, it is 
nevertheless heated and melted by the same process by 
placing it in a crucible which is made of «'onducting 
material. 

These ironless induction furnaces, depending as they 
do upon the passing of a high-frequency current through 
an inductor coil,*require for their operation a source 
of current of much higher frequency than the current 
supplied by commercial circuits. So-called "high-fre¬ 
quency” converters (up to from 3,000 to 30,000 cycles 
per second) of new design have been developed es¬ 
pecially to meet this requirement. It is but a short 
step, however, to adapt the high-frequency, high-power 
converters which have been developed for transoceanic 
radio transmission to the service of inductive heating. 
Thus, again, the electron vacuum tube arises as the 
genie to do useful things. 
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Trade (^uhIoiii and WriUen Contract 

llnambiKuous AKreemenl Cannut Be AUered by Oral 
Evidence of Trade I’raetices 


after discovering the fraud, he had the right to affirm 
the contract and recover damages on account of the 
fraud, or the right to disaffirm it, and he chose the 
former. The court was not disposed to read into the 
contract the allegations as to delivery being made only 
in the la.st quarter of 1920. If these claims,as to ship¬ 
ment being agreed upon to be in the last quarter were 
true the court points out that a wise business precau¬ 
tion would have seen to it that the preci.se understand¬ 
ing between the parties was incorporated into the writ¬ 
ten contract. ' 

Rule Cited by the Court 


A sale.s contract was the basi.s of an action brought 
by the Youngstown Sheet & Tulie Co. again.st the Etna 
Forge & Bolt Co. The question of custom or usage in 
the trade ta^came, one of the main considerations deter¬ 
mining the final disposition of the ca.se in the United 
States Circuit Court of Appeals, 282 Federal 78G. 

Suit was brought on the contract to recover the bal 
ance of the purchase price of <100 tons of steel bars at 
“$3.60 per cwt., delivered.” .Judgment was entered in 
the Di.strict Court for the full amount claimed to be 
due for want of sufficient affidavit of defence. 

MI.SLEADINC REPBE.SENTAT10N.S CLAIMED 

The contract provided that the seller was to ship the 
400 tons of steel "at mills’ convenience,” which refers 
to convenience of the plaintiff. Defendant purchaser 
alleged in its affidavit of defence that in the negotia¬ 
tions for the sale it “made known to the plaintiff that 
it did not require more than 100 tons of steel for 
immediate delivery, but that it would require the full 
amount of 400 tons during the remainder of the year 
1920”; that plaintiff “represented to the defendant that 
there was very little likelihood that any steel on the 
said order could be shipped before the la.st quarter of 
the year”; that delivery could not possibly be made, 
except from time to time during the fourth quarter 
of 1920; that the price of sti'cl fell shortly after the 
contract was made, and that by a custom of the steel 
trade it w'as entitled to receive the steel not already 
shipped at the reduced price, and that defendant was 
induced to enter into the contract by the.se fraudulent 
and misleading representations of the plaintiff, which 
shipped the entire 400 tons within 6 days after the 
contract was made. 

The trial court gave two important reasons why it 
entered judgment against the purchaser of the steel. 
It pointed out, fir.st, that the defendant received and 
unloaded all the steel, notwithstanding the alleged rep¬ 
resentations, when it was not compelled to do so under 
its theory of the case; .second, the court said damages 
(as claimed by the defendant) to be recovered must 
always be the natural and proximate consequence of 
the act complained of, and tho.se results must be con¬ 
sidered proximate which the wrongdoer from his posi¬ 
tion must have contemplated as a probable consequence 
of his fraud or breach of contract. Now the defence 
did not charge that the plaintiff contemplated a drop 
in the price of steel, and so the damage demanded from 
the plaintiff was not such natural and probable conse¬ 
quences of the breach as to have been in the contem¬ 
plation of the parties at the time of entering into the 
contract. 

The defence contended that the apparent inconsis¬ 
tency of receiving and unloading the steel when it was 
not compelled to do so was within its legal rights, for 


The contract wa.s written, short and its terms clear. 
The rule of law applicable as approved by the U, S. 
Supreme Court in many ca.ses is; 

“When parties have deliberately put their engage¬ 
ments into writing, in such terms as impart a legal 
obligation, without any uncertainty as to the object 
or extent of such engagement, it is conclusively pre¬ 
sumed that the whole engagement of the parties, and 
the extent and manner of their undertaking, was re¬ 
duced to writing; and all oral testimony of a previous 
colloquium between the parties, or of conversation or 
declarations at the time when it was completed, or 
afterward, as it would tend in many instances to sub¬ 
stitute a new and different contract for the one which 
wa.s really agreed upon, to the prejudice, possibly, of 
one of the parties, i.s rejected.” Greenleaf’s Evidence, 
Section 275. 

This is the rule in Pennsylvania, where this case 
originated. In another case the Court of Appeaks said; 

“It is almost always true that a written contract has 
been preceded by parol negotiations, and that the terms 
of the contract are thus agreed upon before they are 
reduced to writing, (if course, the parties may leave 
the transaction parol, and if they adopt this cour.se the 
contract mu.st b " proved by oral testimony in the usual 
manner, but if they put the complete contract into 
writing afterward, they may not contradict or vary the 
writing, unless fraud, accident or mi.stake has super¬ 
vened.” (222 Federal 8731.) 

■In the present case the court said on the que.stion of 
fraud that it wa.s so indefinitely and inconsistently al¬ 
leged that it doubted its sufficiency to sustain the de¬ 
fence offered or to serve as a basis for damages. In 
any event, the court said, the defendant was liable, at 
the latest on Dec. 31, 1920, for the purchase price of 
the steel, unless the custom as claimed was a valid 
defence. 

The defendants charged that if the plaintiff had ful¬ 
filled its contract as regards the time for shipment, by 
a cu.stom of the steel trade defendant would have re¬ 
ceived the advantage of the reduced price of steel on 
so much of its order as was undelivered at the time of 
said price reduction, and would have been entitled to a 
credit of $3,000 upon 300 tons of steel. But the court 
says that if the custom did exist it would not relieve 
the defendant from paying the contract price. Some 
time after the steel had been delivered and accepted 
by defendant the price fell. 

The rule as to custom to give it the force of law is 
that it must be notorious, and have existed long enough 
to justify the inference that the parties had it in view 
in making their contract. Such custom must be cer¬ 
tain and uniform and not loose and variable. 

The <x>urt said the custom, if it did exist, could not 
aid the defendant, for the terms of the written contract 
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were clear and unambiguous, that the steel was to be 
shipped “at mills’ convenience,’’ and when so shipped 
defepdant was to pay “$3.50 cwt. delivered.” 

Custom or usage in a trade may be resorted to in 
order to make definite what is uncertain, clear up what 
is doubtful, or annex incidents, but not to vary or 
contradict the terms of a contract. (25 Sup. Ct. 202.) 

Revelation of Trade Secrets 

Defendant Must Disclose I’rocesses, So That the Truth 
May Be Known 

In an earlier decision, but recently reported, the 
federal Di.strict Court Ihrouyh .iudge Learned Hand 
held that a plaintiff in a suit for infringement of a 
I)iitcnl may require the revelation of trade' secrets of 
defendiint in order to a.scertain whether there has been 
infringement. It appears the decision has not lieen 
appealed. 

The suit was for infringement of a patented proces.s 
brought by the Grasselli Chemical Co. against the Na¬ 
tional Aniline & Chemical Co., 282 h’ederal 381, and the 
defendant sought to avoid answering certain interroga¬ 
tories propounded to it by the plaintiff. Since the suit 
was for treble damages, the defendant claimed the 
privilege to refuse to ansvVer the interrogatories, hut 
a.s the defendant was a corporation, it could not claim 
such privilege. Again it denied infringement in its 
answer in the case and the court held that this denial, 
making up the issue in the case, must be a full and 
complete answer. Interrogatories as here under con¬ 
sideration are a substitute for a bill of discovery in 
favor of the plaintiff wherenndcr the latter would have 
been entitled to discovery as to whether the defendant 
practiced the invention. That being a part of plain¬ 
tiff’s case, the court said it was entitled to have an 
answer to the interrogatories which were equivalent 
to the discovery. 

Now to establi.sh its case of infringement the plaintiff 
must prove that the defendant was practicing a proce.ss 
made up of several elements. It would be no evidence 
of that fact, .says the court, to procure an admission 
that it has practiced a process made up of some of these 
elements, because that would not be the same process. 
But it would be material evidence to procure an admis¬ 
sion that in its process the defendant used certain of 
those elements. The evidence might turn out to be in¬ 
sufficient, but that does not make it immaterial because 
it may fail completely to establish the plaintiff’s case, 
says the court. 

Truth Must Prevail, Says Court 

In addition the defendant urged that it should not be 
required to disclose its secret processes. On this ques¬ 
tion the court points that the “situation is difficult, on 
the one hand to secure the plaintiff’s right to get 
relevant evidence, and on the other, to protect the de¬ 
fendant from disclosing secrets which are not material. 
In the end the right of the plaintiff to bring out the 
truth must prevail, in so far as the inquiry is honestly 
limited to the actual issue of infringement.” 

In this case the court says that at the hearing the 
questions could be asked and the defendant would be 
obliged to answer tHem, and hence they could be asked 
by interrogatories in advance. The result may be to 
compel the defendant to disclose how far it goes In the 
process, though it does not use the process as a whole, 
and that might damage the plaintiff, says the court. 


This, however, is an inevitable incident to any inquiry 
in such a case; for if the defendant may not be made 
to answer, the plaintiff is deprived of its right to learn 
whether the defendant has done it a wrong. 

An earlier ca,“e waa.cited as holding that a defendant 
may refuse to answer a revelant interrogatory because 
it would disclose a trade .secret, but Judge Hand would 
not so interpret the ruling. 


Infringement of Patented Article 

Where Such Merchandise Is Not Marked, Notice of Infringe¬ 
ment Is Prerequisite to Recovery of Damages 

What notice the records of the Patent Office gives to 
the world is involved in an infringement suit brought 
by the FIfil Slab Patent.s (’o. against the Northwestern 
Glass Co. to recover damages for the infringement of 
patent 698,542, issued. April 29, 1902, to Orlando W. 
Noreross for improvements in “flooring for buildings.” 
281 Federal 53. 

Seetion 4,900 of the Revised Statutes of the United 
Stales provides that a patentee must mark articles 
manufactured and sold as patented and that no damages 
■shall be recovered for infringement except on proof 
that the defendant was duly notified of the infringe¬ 
ment. Therefore where articles sold were not so marked 
or labeled, the court held that a notice of infringement 
was a iirerequisite to recovery of damages, even though 
the patentee did not manufacture or sell the patented 
article and only granted licenses to others to engage in 
such manufacture. 

Plaintiff contended that as it had never been engaged 
in manufacturing or selling the patented article it was 
not barred from recovery of damages under the statute. 
The court answers this by saying that it is true that 
under the law a patentee is not obliged to manufacture 
and sell the patented device. But the reason for giving 
some kind of notice to the alleged infringer would be 
as great or greater where the qiatented product was not 
manufactured or sold by the patentee as where it is. 
And the court held the requirement of notice was not 
limited here. 

Patent Office Record Not Sufficient Notice 

Counsel for plaintiff contended that the record of the 
Patent Office was sufficient notice of plaintiff’s patent. 
The court said, however, that if the patentee was within 
the statute for giving notice he must give the notice 
the statute requires, and may not excuse himself by 
claiming that the record in the Patent Office was suf¬ 
ficient notice. 

The case of the U. S. Mitis Co. vs. Carnegie Steel Co., 
89 Fed. 206, and a number of other cases were cited in 
support of the proposition that when none of the 
patented devices have tieen made and sold, or where the 
patent is exclusively for a process, the section of the 
statute requiring notice does not apply. In the Carnegie 
Sleei ea.se the court there decided the section of law as 
to notice was not applicable where the patent in suit 
was exclusively for a process. But it was here pointed 
out that it was charged and not denied that the infringe¬ 
ment was "after full notice” of the plaintiff’s rights 
under his patent. This case is no authority that the 
statute does not apply where the patentee does not vend 
or sell. The court was not satisfied that any of the 
cases vvas an authority, and controlling, and therefore 
it thought that, after examining the statute, sound 
reason required applying the statute In this case. 
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Unit Heater for 
Imliistriul Plants 

'rhe ^’ork & V'cntilatiiiK 

(inporatioii. of Hi-iilj'eporl. Pa., fia.'- 
retciitly placiMi on tlu- niaikol a unit 
heater wha'li it recnninieiids fo)’ in¬ 
dustrial iM-alinj.-: and vnitilatiny 
purpfises. 

'Die makers of this equipment 
claim lor it se.veral advantayu'S that 
have not hei-ii emhodied in previous 
units of this t\p<‘ In the first phuc 
th<* heatin^r roil is made of the liesi 
^^rade of pipe with all loints at boti: 
lieaders wehlcd and the wiiolo is 
tested to a pressure of ovei H' 
per sij.in 'Dus peimils flu unit 
to he us!'d with eillu'r hip’ll- oi |o^^- 
pressure steam a.^ desired .Aiiotiiei 
distin({iv<‘ leature is claimed in the 
ai)‘-eirru)alinp fan This tan lia> 
been jirovidi'd wilii liall beai'inps so 
as Id insure (piud and \ ibration 
free operatloll In tlie areompanyinp 
]ihotopraph is .shown this unit pio 
vided with a bracket on one side 
upon which the nador ,is mounlrd 
anil direct connected to the iirculat- 
inp fan 

This heater is provided with a 



IMP1U>VKI‘ I’NIT HKATKU 


discharge outlet at the tofi which 
will direct the air in one. two. three 
01 four (lii'ections as desired. Tlie 
air inlet at tfie bottom takes the ail 
from all four sides, tlius haviiip: a 
low Velocity of entrance ainDinsur- 
in^;- tlie removal (d’ tlio cold air from 
the lloor, when- it nalurallv setth-s 
These units are siippliod from a 
capa(it\ of d-lb.OOd Tt.u ner fioui 
and a eirculat loii of cu ft id 

air per minute up to a maximum 
lapariti of l.K5)).|)(Kt It I ii. fier hour, 
and b.H2b cu.fl of air jier minute 


llori/imtul Oil 

The 1 iipersoll-Jtanil Co.. II iJroad 
\va\', New York C)t\, has placi'd on 
the market a liorizonlai oil enyniic effcf 
for which an* claimed numerous as p 
a(lv:uil;.Ki-,s 


count for a saviiiy; in lubricating oil. 
In connection with thi.s effort, a 
ca.Mt-iron case ha.s heeii uaed for 
covering the moving parts, such as 
the erank, rathei- than a .sheet-iron 
ea.se. hecause j| is found that thi.s 



tile inarkel a iionzoiital oil engine effci'j; ,V,'dg in lubricating oil. 

for which are elainied minieroiis as o i,., ’' ■‘•,.„‘ioii to cause 

advaiilages pia.shing Thr in-iniiA’'“’' 

This engine has as il.s distinguisli-a ,|;.Jiv,,n „r .1 (ioq , -fl> for each 
ing feature Ihe cinploynii'iil ol tli gallon of Inf,,. !. , • 'ti used. The 
I'nce system of fuel injection. I .■iceoiniaiiiviiienh* 

ll'is .system 111 .I is |mni|ied hv I m-w horizoii'al oiC^?'"'"'''- 

(irdiiiarj inimfi iiilo Ihe lylinc ' _ 

through two sprn\ iio/.zles. -• , , 

sprays id’ whicli impiny^e one up- Kiihhi /er-Liiied 

Ihe oilier. The maiuiracturer lays . T'.mL- 

slross on the tael lhat the head and 1 tlllK 

coinhiistioii eliaiiiher ol the eylinder . tfi'lite Jiurpose of storing hydro- 
have their surtaees so shaiied that chfoi a. acid. Ihe Hainser- Slander 


(•umiiiistioii eJianiner ol tile eyliiHler . tfi'iite Jiurpose of storing hydro- 
have their surtaees so shajJed that chfoia. acid. Ihe Hainser - Slander 
all iioints are jiarallel to tlie sides of -j-ank Co., of Ciiiciiuiali, Ohio, ha.s 
these sjirays. Ibis is to jirevent the j,ad on Ihe market for some time a 
fuel fog from eoining in contact wilti riitiher-liiied storage tank, 
a niclallic surface that would con- These tanks are esiiecially made 
'*• for tilling with rubber, having fillets 

Outside of tills one diffeieiiee, the and wearing pieces so placed that 
I’nce type ol oil engine is e.-cactly the rubber lining is subjected to the 
similar to a Diesel engine. The least possitile wear. The lining it.self 
maiuifacturers elaim tliat tiy the in- is made of pure rubber from k '2 to v’l 
irodiietion of this new type of fuel in, thick and is cemented to the 
injection they have made a saving wooden tank hv a sjjecial proce.ss. 
Ill mechanical ctliciency of JO to 12 The cover is cither lined with rubber 
JUT cent through eliminating the air or coated with .special pitch paint, 
compressor. In this connection they The tank is provided with a 
claim lliat a fuel consumption of Duriron or hard rutiber pipe and plug- 
0,118 to 0.89 lb. of oil per tirake- cock outlet. Other eijuipment of hard 
hor.sepowei'-hour is attained with rubber or Duriron, such as pumps, 
ease. That is. a production of 20 piping, etc., can he used in connection 
lip.-hr. per gallon of standard fuel with thi.s eijuipment as desired. The 


i.s obtainable. 


manufacturer atate.s that the .system 


High lubricating oil economy is of.storinghydrochlnric acid in ruhber- 
also claimed for this unit, special lined tanks shows an appreciable 
care having been taken in the design saving over any other method such 
to embody such features as would as storage in carboys. 
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The Area Regulator 

The Area Regulator is manufac¬ 
tured by the Aktiebolaget Area Regu- 
latorer of Stockholm, Sweden, and 
liy B]-itish‘ Area Regulator.s, Ltd., of 
London, England. This device, which 
is the invention of Mr. Ragnai’ 
(tarlstedf, is for the purpose of regu¬ 
lating apparatus in wjjich variation.s 
of temperature, pre.ssure, voltage, 
humidity, steam, density or other 
physical quantity occurs. It is in 
use for the purpose of regulating 
numerous types of equipment where 
sensitive and accurate regulation is 
required. 

The iirinciple of operation is as 
follows: The main features of I tie 
device are a pilot valve and a relay 
operated by a low hydraulic pre.s¬ 
sure. The variation in the physical 
(|uanlity which is to be regulated acts 
on the relay. This relay controls the 
jnlot valve, which in turn, through 
the amount of water which it allows 
to How past, operates the mechanism 
which actually controls the eipiip- 
ineiit which it is desired to regulate. 

The relay consists essentially of a 
level pivoted on one end and having 
the other end so located that it gov¬ 
erns the opening of a jet of water 
which reaches the relay from the 
pilot valve. The position of this 
lever, and hence the amount of water 
flowing through the jet, is controlled 
III some such element as a copiier 
bellows for pressure regulatiiin, an 
ebonite strip for temperature regu¬ 
lation and other appropriate devices 
depending on the type of physical 
quantity to be controlled. 

The amount of water which flows 
in the jet controls—through a dia¬ 
phragm and spring—the position of 
the pilot valve. This pilot valve will 
in turn govern the amount of water 
which flows to the regulating device 
as against that which is allowed to 
flow to waste and hence governs the 
action of this regulating device. The 
regulating device is generally a hy¬ 
draulic cylinder. The amount of 
water used is small and in most cases 
city pressure will suffice to actuate 
the regulator. 

Up to the present time the in¬ 
stallations of this apparatu.s have all 
been in Europe. The majority of 
the.se have been for the purpose of 
controlling steam or gas pressure. 
Others have been used for the con¬ 
trol of the temperatuf'e of heat-treat¬ 
ing furnaces. Among the most in¬ 
teresting applications have been one 
for controlling the position of the 
electrodes for an electric furnace, and 


one for controlling the flow of pulp 
in a paper machine. 

Judelson Drier 

Within the past decade great 
advances have been made in con¬ 
structing shelf driers. In the old 
type of drier a material W'as fre¬ 
quently "casohardened,” or in other 
words, the outside surface was 
dried rapidly and formed a crust, 
leaving the inside still wet. To 
overcome this a number of different 
designs were placed on the»market 
iisiiig'slightly moist air rather than 
absolutely dry air. The drying was 
thus etfected more evenly and no 


\ 
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casehardening resulted. One rather 
serious dilTiculty wdth many of the 
designs was the uneven drying of 
the various trays in the drier. In 
other words, the air would pass more 
effectively over one tray than 
another. 

To avoid this the Judelson drier, 
manufactured by the Domestic 
Laundry Eijuipment Oorporation, 
places the trays in such a mariner 
as to obtain an even distribution of 
the drying air. This will be seen 
by referring to the sketch, which 
shows the trays fairly wide apart 
at the top of the drier and increas¬ 
ingly close together toward the 
bottom. 

The air comes into the sy.stem 
through the fan at the top and is 
forced down over steam coils at the 
right-hand side of the apparatus. At 
the bottom of the chamber it blows 
underneath a baffle plate and meets 
the return air, which has been 
recirculated. This mixture is the 
drying medium and is distributed 
through the drying trays by means 
of angle-iron deflectors. At the 
other side of the apparatus a large 
fan sucks the air through the trays 


and forces it partly through the 
return pipes, which pass just under 
the top of the drier and partly out 
through the exhaust pipe, shown in 
th^ photograph. A damper in the 
effluent pipe regulates the amount of 
air which is returned to the system 
and thus it is easy to obtain air of 
any degree of humidity or satura¬ 
tion for drying. Substantial proof 
that the distribution of drying air 
is fairly even is obtained by reading 
the two thermometers in the door 
of the drying chamber. Both the 
one at the top and the one at the 
bottom check during the drying of 
a given material. The equipment in 
addition embodies all the usual fea¬ 
tures of a drier, being insulated, 
substantially built, easy to control 
and chea|i in o)ieralwin. 
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■xceiit that for very heavy loads it 


Elastic Limits of Fatigued Steel 

Leonard Rairstow read u puja'i be¬ 
fore the Royal Swiety of Kntrland 
(PhUiiHiiphira! TianHactiovM, vol. l!10A, 
p. 36) on “Kluslie Limits of Iron and 
Steel Under (Lvclical VuriuLiori.s of 
Stress," in which he described a series 
of experiments on an “axle st(‘el’’ con- 
tainintr (' 0.35 per cent, Mn 0.75, anfl 
with yield point 50.000 lb. jht mi-ih . 
maximum strentrth 85,500 and eion^ja- 
tion in 2 in, 33.5 per cent. Similar 
experiments jrave coiisistent result;^ on 
u harder hessemer steel and Swedish 
iron, llis tests were made on small 
tensile specimens mounted in a sin^rle- 
lever tension machine, so arranged that 
stresses could lx- alternated leisur(‘ly 
and automatically. A delicate opUcal 
exUmsometer measured the chunp:e.s in 
lenKth during: the o])<*ratian of the ma¬ 
chine, studies beinjf taken at intervals 
after the specimen had adjusted itself 
to conditions. 

First tests on the axle steel were 
made with the stn*sses altornatinp; be¬ 
tween a stress of 31.600 lb. per sepin. 
in tension and the same amount in 
compression. For several thousand 
repetition.s of stress the steel wa.s truly 
elastic—i.e., a stress-strain curve was 
a straijrht line ^coin^r throu^rh the 
oriKin. As the tost progressed, how¬ 
ever, u sViKht hysteresis loop showed up 
in the stress-strain curve even when 
working; between the same limits— 
that is, the line representing conditions 
during? loading: bent sligl^tly, then as 
the load was relea.sed the specimen 
recovered in an elastic manner and 
drew a straight line. Conditions wore 
exactly opposite during the compres¬ 
sion cycle. The total stress-strain 
curve therefore appeared as a loop, the 
width of which represented the per¬ 
manent set caused by one repetition 
of the load. After 19,000 repetitions 
of 31,600 this ^“cyclical permanent 
sot" mcBBured by the width of the 
hysteresis loop equaled 11 per cent 
of the original elastic chanjje. This 
loop, however, is fairly narrow com¬ 
pared with others obtained on heavier 
loadinfc, and the author thinks that if 
the load alternated between 29,000 Ih. 
per sq.in. tn tension and 29,000 lb. per 
sq.in. in compression, the specimim 
would act in a truly clastic manner. 
In other words, the “superior" elastic 
limit of the oripinal bar as determined 
by alternatinc load is 29,000 lb. per 
sq.in. in tension; the “inferior" elastic 
limit is 29,000 lb. per sq.in. in com¬ 
pression and the elastic ranpe for 
symmetrical load is 58,000 Ih. per sq.in. 

After 19,000 repetitions the load was 
changed to 33,500 lb. per sq.in. in ten¬ 
sion and compression. The narrow 
hysteresis loop immediately widened 
and gradually attained a certain 
width. Increasing the number of repe¬ 
titions does not seem to change this, 


actually seems to decrease somewhat 
from the width assumed just after 
rcudjuslmcnt lo the increased load. In 
oilici words, the specimen has ap¬ 
parently u •*sclf-healin^^" property. 

Loads were increased by steps, after 
the pri'vious .set of conditions seemed 
to lie .stationary. As the hysteresis 
loojis widiMied, they continually showed 
till' sanw.' nature; the curve on loadin^;, 
either in tension or eompressiorr, is in¬ 
elastic, but the specimen recovers in 
a truly elastic manner. Just before 
I fie sjiecimen broke the extonsometer 
was workini? yierfectly and measuring 
distances equal to 1/100,000 of the 
length of the specimen. Therefore, the 
damage which is done by fatigue 
stre.sses is extremely localized. “It 
would appear that individual slips in 
I he ery.stallinc grain.s cannot have in- 
crea.sed their extent prior to failure 
due to repetition." 

To study the effect of unequal 
stresses, a first series fixed the maxi¬ 
mum at 41,000 lb. in tension. The 
range of stress was increased by re¬ 
ducing the minimum stress, starting 
first at 18,500 lb. per sq.in. in com- 
jiression. As this loading was repeated 
the .stre.ss-atrain curve (which origi¬ 
nally was truly elastic) gradually de¬ 
veloped a hysteresis loop, and after 
27,000 cycles, the width of this loop 
remained constant. On relieving the 
load, the specimen was found to have 
acquired u permanent extension, even 
though the maximum stres.s, 41,000 lb. 
per sq.in., is considerably below the 
yield point (56,000). As the loading 
continued thi.s permanent extension in¬ 
creased at a very small but steady 
rate. Increasing the stress range by 
changing the compression stress to 
21,800 lb. per sq.in. immediately in¬ 
creased the width of the hysteresis 
loop. No sudden increase in the per¬ 
manent extension occurred, but it in¬ 
creased at a more rapid rate. In other 
words, if the permanent extension were 
plotted against the number of repeti¬ 
tions, it drew a straight line sloping 
upward at a slight angle. Every 
increase in the range of load was char¬ 
acterized by an angle in this line—the 
slope became steeper. The shape of 
the hysteresis loop remained exactly 
.similar to that observed during sym¬ 
metrical loading—i.e., the metal was 
plastic during half its loaded cycle, and 
perfectly elastic during the first half 
of the unloading cycle. The stress- 
strain curve is symmetrical about the 
average stress rather than about the 
zero load. 

A second series of experiments with 
unequal stresses was then made with 
the superior stress at 52,000 lb. per 
sq.in. (still below the yield point) and 
the inferior streu at aero. The steel 
acted in a perfectly elastic manner 
until 2,000 repetitions had passed, then 
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a rapid permanent extension occurred; 
simultuneously a hysteresis loop de¬ 
veloped to measurable quantity, but 
remained stationary in width from 
8,000 to 15,000 cycles. During this 
time the permanent extension remained 
nearly constant. The author thinks 
that a slightly lower range would 
have stabilized both these conditions 
and the steel would have been stable, 
even though a slight hysteresis loop 
would have been observed. This might 
have remained temporarily, but “there 
is every reason to believe that it would 
have disappeared by recovery if suffi¬ 
cient time were allowed. An extension 
of 0.2 mm. would have been produced 
in the process of raising the superior 
elastic limit from 29,000 to 61,500." 

Other tests were made, one series 
starting with a maximum of 63,700 lb. 
per sq.in. in tension and an inferior 
stress of 17,000 in tension. Since the 
superior stress is above the yield point, 
a permanent extension occurred at the 
first load, but did not progress. A 
very narrow hysteresis loop was ob¬ 
served, gradually growing narrower. 
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Other tests starting with a superior 
load of 77,000 lb. per sq.in. in tension 
and an inferior load of 42,500 lb. in 
tension acted in the same way. In 
this aeries the hysteresis loop gradu¬ 
ally decreased in width and finally 
traced a st/’aight line. Increasing tlie 
range by decreasing the lower limit to 
34,000 lb. per sq.in. in tension did not 
change these conditions. Further de¬ 
crease, however, immediately increased 
the hysteresis loop and caused the per¬ 
manent extension to increase. How¬ 
ever, the loop was very narrow even 
later when the extension was increas¬ 
ing rapidly to failure. 

In general, it was found that the 
hysteresis loops were similar for all 
fatigue stresses: they contain evidence 
of clastic recovery for one-half the 
cycle. The width is greatest at equal 
and opposite stresses, decreasing in 
width as the load is unbalanced. It is 
probably zero at the limit. Perma¬ 
nent extension due to a superior load 
above the clastic limit rapidly grow.s 
when the piece nears failure. At the 
beginning of a test a large permanent 
extension may oecur on the first over¬ 
load, but if the stresses arc not ex- 
ccs.sive remain stationary as the hys¬ 
teresis loop approaches zero. In th<‘se 
circumstances the author thinks that 
the specimen may be safe—that is, 
acting in a truly elastic manner—even 
though at first it appears to havi* a 
cyclic permanent set. An experiment 
illustrative of this point is on a bar 
of Swedish iron which was strained 
between 20.000 lb. per sq.in. in tension 
to 18.500 lb. per sq.in. in compression. 
It acted in an elastic manner to 100.000 
repetitions, and suddenly developed a 
hysteresis loop, which remained con- 


sq.in. The latter figure might be called 
the “natural” elastic limit. “Below 
the static yield point, iron and steel 
appear to be capable of maintaining 
an unstable condition for a consider¬ 
able time against cyclical variations 
of stress which ultimately produce a 
considerable change of length. Bausch- 
inger’s ‘primitive’ and ‘natural’ elas¬ 
tic limits really state that ordinary ex- 
timsometers are not sufficiently .sensi¬ 
tive to detect the first signs of want 
of elasticity, and that fatigue increases 
these signs to recognizable magnitude.” 

Bairstow then goes on to compa^'O 
the elu.stic ranges which he determined 
by the same methods described above 
for Swedish iron, axle steel and hard 
bessemer steel with similar nRiterinls 
actual^’ tested in fatigue under un¬ 
balanced stresses by Wohler. These 
curves are reproduced as Fig. 8 of 
Prof. Jenkin’s paper, p. 813 of this 
issue. The agreenu'nt is so verv gottd 
that the author believes it establish(*s 
the identity between elastic range and 
safe fatigue range. lie, therefore, re¬ 
states Bauschinger’s theorem as fol¬ 
lows: “The superior limit of elasticitv 
can l>e raised or lowered by cyclical 
variations of stress and at the same 
time, the inferior limit of elasticity 
will bo raised or lowered by a definite, 
but not noce.ssarily the same, amount. 
The range of stress between the two 
elastic limits has, therefore, a value 
which depends only on the material 
and the stress at the inferior limit-of 
elasticity. This clastic range of stress 
i.s the same in magnitude as the maxi¬ 
mum range of stre.s.s which can be 
repeatedly applii’d to a har without 
cau.sing fracture, no matter how great 
the number of repetitions.” 


The work of Professor Mailhe, an 
associuU^ of Sabatier at Toulouse, has 
demonstrated that by a catalytic de¬ 
hydration these oils may be disin¬ 
tegrated to yield water, acrolein, com¬ 
bustible gase.s and low-boiling liquids. 
The caLalyzers used were magnesium 
oxide, kaolin and alumina. This process 
is then followed by hydrogenation, 
using metallic copper, preferably elec¬ 
trolytic, as a catalyst. Its action is 
less pronounced than that of nickel and 
iron, and therefore it euuses less carbon 
to be deposited. To prepare the 
catalyst equal parts of powdered copper 
and magnesium oxide are mixed, using 
glue or starch as a binder. Small balls 
made from this mixture are air-dried 
and introduced into a copper tube in. 
in diameter. 40 in. long and heated to 
500 (leg. C. by a row of bunsen burners. 
The’temperature should never exceed 
050 deg. C. The oil is introduced at 
one end of the Lube, where its input is 
leguluLed by a needle valVe. The in¬ 
coming oil vaporizes immediately and 
after the vapors pass over the catalyzer 
they leave the tube to enter refrig¬ 
erating coils and absorption apparatus. 

Drcomtosing Linseed Oil 

With this simple equipment Pro¬ 
fessor Mailhe studied the decomposition 
of lins(‘ed, palm, whale, fish, coconut 
and cottonseed oils. Linseed oil pro¬ 
duced an abundant supply of gas and 
considerable ijuantities of low-boiling 
Injuids. The composition of the gases 
so obtained was OOs fi per cent, CO 
II per cent, 54 per cent, 

c:„lL„ I H :n per cent. The liquid 
products were of mahogany color with 
a strong odor and acid reaction. 'On 
redistillation they were split up into 


stant, even up to 1,000,000 repetitions. 
The specimen was unbroken, and was 
laid aside tor months, after which it 
was tested again in a similar manner. 
Its ola.sticitv was completely restored. 
Therefore the author is of the opinion 
that the appearance of a narrow hys¬ 
teresis loop is not necessarily a sign 
that failure impends. 

The accompanying table contains ap¬ 
proximate data on the elastic ranges 
under these cyclic te.sts. If the range 
of stress is plotted against the mini¬ 
mum (inferior) stress the curve shown 
in Fig. 8 of Prof. Jenkin’s article on 
p. 813 of this issue may be had. 

i;i,\.sTir- ranof of axi.k steki. 

rN’DKR STRESS 

Rupprior In^frirtr TlRnRO 

StrpBd StTPHR I.h /S(i Iti 

-f 21.000 —2'+oon Sfl.onf] 

+ 39.000 •• 17,000 H.OOO 

+ 52,000 0 0 52,000 

+ 63.000 i 18.000 45,000 

+ 76 ,000 -3^00 _42,000 

If this steel is tested in a tension 
machine in the ordinary way, it acts 
in an elastic manner and acquires no 
permanent set up to 66,000 lb., where¬ 
upon the yield point occurs and a rapid 
permanent stretch occurs. However, 
the above-described enperiments show 
that an unbalanced cyclic load with a 
maximum lest than the yield point will 
develop a gradual permanent exten¬ 
sion. This occurs at any load below, 
the yield point and above 29.000 lb. per 


Can Gasoline Be Made From 
Animal and Vegetable Oils?* 

The motor fuel problem in France 
is a peculiar one and its solution would 
justify unusual methods. The fact that 
France is dependent upon foreign 
sourecs of supply for petroleum has 
led to an intensive investigation of 
various substitutes for mineral oils. 
Most of the attempts to solve the motor 
fuel problem have turned around 
aleohol, naphthalene and various other 
subslitute.s that have been tried in other 
eounlrie with varying degrees of suc¬ 
cess. There is one raw material, how¬ 
ever, which France seems to possess in 
an almost inexhaustible supply, that 
ha.s only recently been considered in 
connection with the possibilities of 
developing a gasoline substitute. The 
crude vegetable oils that the French 
colonies are able to produce in almost 
unlimited quantities have previously 
been u.sed solely us food products or 
in the manufacture of soap, paint, etc, 
They have never been used for com¬ 
bustion, except in certain special Diesel 
engines and then only on a small or 
experimental scale. 

•An ahBtracl nf a ]iapftr by Prof. A; Malihc 
of TouIouh^, France preaented at the Inter¬ 
national CongreBB of Liquid Fuels In Parla. 
France, October, 1$22. and apMarlng In 
Chimie et Imiuefrio, February. Trans¬ 
lated by Joee^i F. Shadren. Consulting 
Bn^neer, New York City. 


throe frucU'ins distilling below 40 deg. 
(1., between .50 and 1.50 deg. C. (density 
0.70) and between 150 and 230 deg. C. 
{density 0.86). The residue wufl ra- 
treuted in the catalyzer. Washing the 
direct acid condonsate with diluted soda 
.solution changed the color to a light 
yellow. Analy.sia showed the preaence 
of hydrocarbon.s almost exclusively and 
the liquid resemhlcd cracked gasoline 
in appearance and in properties when 
UK(‘d in internal combustion motors. 

When submitted to further hydro¬ 
genation in the presence of metallic 
nickel at about 180 dog. C., a water- 
white liquid was produced which had 
no disagreeable odor and made up 
almost entirely saturated compounds. 

A study of the composition of the 
original condensates showeif that they 
consisted of coniplex mixtures of par¬ 
affine, aromatic and cyclo-parafflne 
hydrocarhon. 

, Numerous tests v/ere made by Pro- 
fes.sor Mailhe on samples of other oils 
of animal or vegetable origin and of 
various fatty acids and their glycerides. 
All were found to yield the same or 
similar re.sults as those previously de¬ 
scribed for linseed oil. 

In general it may be said that the 
process consists of two steps as fol¬ 
lows; (1) Rupture of the complex 
glyceride and the elimination of the 
oxygen in the form of water, acrolein, 
CO and CO*. Excess acids are neutral- 
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ized with soda to p:ive a product re- 
Humblinjf unrofined cracked panolinc. 
(2) Transformation of that liquid into 
a wuUr-whitc saturated ifas(tiirK- or 
kerosene hy the catalytic hydroj^cnation 
in the presence of rnetalhc nii^el. 
Either water or pure hy<lro^en can 
be used in tlie hydrojreriution. 


Laboratory teats indicate that on the 
average a ton of crude oil will yield 
I(),o00 to linOO cu.ft. of jjas and 650 
to 750 Ih. of motor fuel. It is evident, 
(»f course, that at the jiri'sent value of 
v<-^etal»!e or animal raw materials it 
i> exlreiiiely impractical. Its only value 
li<'s in the possibility of developitiK the 


electrodes are spaced under i and over 
i in. and if diaphrairms of asbestos 
cloth are used, the current density and 
consequently the temperature m^y be 
increased. The current density may be 
raised from 0.25 ampere per .square 
inch, which has been the maximum den¬ 
sity obtainable in the past, to from 1.5 


If desireil, the oiN may hisl lx 
.saponified to yield j^dycerine. Th» re 
mninin^ fatty acid may then \h- put 
throujfh this process to yn-ld lirst a 
rich ya.s of <‘xceptJoiially IukIi hiuil 
value, and sei-oiid a niixturt* of lapiid 
hydrocarlauis which boil somewhat 
bolow 250 d'-^ ( 


Dehydratintr (’hlorhydrin Solutions— 

Ethylene and propyleiH* chloryhydrins, 
when in very coM<-entiat(‘d oi-anhydrous 
form, an* excellent solvents for natural 
and synthetic resins, partu-ulnrly copuN, 
for fatty ods, and for use in varnishes, 
cellulose ester solutions and lacquers 
Small amounts of water seriously inter- 


alniost iru'xhaustihle lesources of the 
tropics on a scale such as has been 
a|)|»roacbi*d by systematic plantation of 
lublicr and otb<*r colonial products. If 
the deposits of mineral oil are ever 
exhausted it may be that such a process 
as this will provide our future motor 

fUi-1 


Standard (adls are usc<i, sucli as that 
covered hy United States patent l,2fi!),' 
ruin lo Ma<I)<)UjraII and Middleton. The 
iniprove<l method of manufacture de¬ 
pends upon the fact that relationship 
of s}>ace between (dectroiles to tenipiT- 
ature has been found to exist. If the 


to .'1 amperes per square inch. A tem¬ 
perature of ftO to 1)5 deg:, i.s employed 
and an aqueous electrolyte consisting; 
of 17 per cent caustic soda i.s used. 
The voitajfe required when operating: 
at a density of 2 amperes per .square 
inch and a temperature of 1)5 deg. is 
approximately 2.5. To facilitate the 
removal of the gases evolved at the 
electrodes, porous material, the com¬ 
position of which i.s not specified, is 
used in making these. (I,446,7d6 Feb. 
27, 

l*reparation of Solid I*reser^ alive 
Subslaiue for Kuhher Latex—The pre¬ 
servative used in transporting rubber 
latex, w'hicb is alkalized j)hen(d. may 
be obtained by a method patenteil by 
S. C’. Davidson, deceased, of Belfast, 
Ireland. Since the transportation of 
this alkalized phenol in fluid-tight metal 
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fere with these apjilicalions. Uoi 
example, ethyleiu' and iwopylene chloi 
hydrins containing H p('r cent of walei 
will only partly dissolve copals, (’on 
centration of dilute chlorhydnn sidu 
tions l)y fractional distillation is iliMi 
cult, since constant boiling mixture.s 
are fornuMi. Benjamin T. Brooks, of 
Bayside, N. Y., liu'^ found, however, 
that saturation of tlie fractions with 
an iru'i’i salt improves the separnlion, 
the* method lieing as follows: 

A 5 per cent aipieous solution con¬ 
taining ethyleiu' and propylene chlor 
hydrins is distilled through an efficient 
fractionating column until about 40 pei 
cent of the solution has been distilleil. 
The distillate is saturated with com¬ 
mon salt and distilU'd again and the 
second distillate thus obtained is sat¬ 
urated with eonimon ■'alt. Thi- a(]ueous 
saline solution is separated from the 
oily chlorhydnn layer and returned to 
the still for reconcentration. The oily 
chlorhydnn layer^ is treated with an 
e(.\\ivx\ mAuXWC VvWvX \\\^ 

, ou« layer thus formed is scpauiU-d mid 
also retunu'd to th<‘ still. Tlu' IxMizenc 
solution is di.stiiled, thii.s r.*.-ov( fing tb,- 
benzene, and the fraemn boiling fnim 
126 to 154 deg. (\ is colit'cted a> anliv- 
drous chlorhyilnn.m As fims pivparcd 
the chlory'hdrins arc excellent solvents 
for copals and cellulose f .fcrs Mini may 
be incorporated m othm sidvmit mix¬ 
tures in which aqueous chlinhydnn 
mixtures could not hr u.sed. 11.44ii,H74. • 
Assigned to (’luuidoid Chcmicnl ('o 
Feb. 27, 11)25.) 
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I ‘iild llillnlis l-'u.siori.s w (I .Mils, liet 
\\ ilniainti'ii, /'el, :i.ssl^ri"i (n \ll;i^ 
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1.1. ')L'..xri-- I'UKC.SS of ami \p|),ii.ilus 

toi (Jiailini; Solid \(ate|i,ils C [ Heod. 

' deiislde, 1 'a 

l.lali.K'IS I'loeess ..f 'rtealmil lO-ik 
.\sphall I D .‘sm\th, Hi aunioiit 'I'ov 
1, DiNinr )\dii F. !•’ l’•!• 

ktll.s, < ’hlrii^io I ]] 

1.Dll',inn Ziiu' .'sim Itint: I'dirn u-e H 
Haedi 1 , K \ Ivkelsi lai. .Not \\ a \ . a'i--u;o, a 
III hlinsi-lf and to .\ Zuik, hotli of K'-k- 
kolsi'ud 

1.1. 'iUdMik .\gltaloi (' i''leld, \onk- 
• IS .N ^ . as.simiot lo I'lieiiiii a 1 M.i 
ihhiet.S <'oi p , New V"tk <’ll\ 

1.1. *,J,H71—(’;trho\ F K Hodis, l>eti- 

\e|, Colo 

1, — Hu'paitition foi D>eiii^; 

Fills, Halts ami the lake 1* Onriert/.. 
Hcrllti. (let niarii, assignor to .\etlen He- 
sell.MCliiill fiir \inlin F.thrikation, H.-i Iin. 

< lernia ti\ 

l.Fd!,ii:{7—\jipaiatu.s foi tlw TicH- 
ruetit of .Naturiill.i' Oicm i lll^; H\dio(.ar- 
l)ori-('oidaininK .Matt rials (’ 1* Hovm', 
HrrKolov, I'al.f , and Nt .1 H:i\m. Houl- 
iUh . Fold 

I. l.'dliKhi < 'oni’ersioii of Aniuioiiia Info 

... (' llo.sch ami F 

Kin her. 1 .iidwig.sha fen. and E D‘‘lina), 
Ho.ssjfi ,ts,sjj;n(ijs lo Hadlsi'lie Anilln tt 
Soiia !''ai)ijk. laidwic.sfi.'ifen, Hermanj' 

1,/.dkl 1 f)r,\ ln/,i ('y limfer. Ji; Ffutt fi- 
iji.s, .Ve\i Vork ('ily. asHignor to Intcrn**- 
(lonal I'apei Fo . itu‘, of New York 

1.1.1. 'i FI- I'locfHs lor the ItecovtM V of 
i‘me Alkiili.s FrtiMi Inipiu'c Ia'cs. K- 
ileinetiiann. JJi'hlenau. (Jennany. 

-I'rnee.s.s for I’urlfylnx the 
Hc.sldue ohialtied in I'roducinR Ammonia 
From F.iaimle. t*. T Thora.sell, and L. 
H Fundon. (JoilenbiM'K. Sweden, as.slffn- 
oc.s to .Vklieluila^fel Kvafvelmbi.Mirl, Hot- 
lenbeiR 

I,!,').*) 21,■> Method of Volatilizing, Dis- 
lining, oi SeparailnR Absorbed Vai«»r». 
<''. Ig. Xqire.s.H. New (’ity and V. F. Cantor, 
Mrjidfonl. I’a. asHlgnorn to (Jasotine He* 
i’overy Forp., of Delaware. 

1,4j 3.2.')4 Alloy uml ProceHs of Mak¬ 
ing Same. A. B. Norton, ('leveland. 
Ohio, assignor t« Aluminum Manufao- 
tureiH, Ine., Cleveland, Ohio. 


Complete specifications of any L'nited 
States patent may be obtained by remit¬ 
ting 10c. to the Commissioner of Patents, 
Washington, D. C. 
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(li-uiTis is very expensive* the solid form 
is desirable. In carrying: out the pro¬ 
posed method of preparation, 2 parts 
by w^ipht of phenol crystals are mixed 
with 1 part by weight of caustic soda 
in solid form. These ingredients are 
mixed or ground together in a warmed 
receptacle ^or a few minutes, during 
which time the mixture becomes semi¬ 
fluid. Gradually it assumes the cnndi- 
lion of a fine white powder. Under 
])ressure, this powder may be pressed 
into solid block.s. Tlufte blocks may 
be readily tran.sported in leail-lined 
wooden boxes out of contact with (he 
air. March fi, 102.‘i.) 

.'^inokeless-rowder Dynamite—L. 11. 
.I(nies of Kenvil, N. .1., has assigned 
to the Hercules Powder fh)., of Wil¬ 
mington, Del., the following patent cov¬ 
ering the production of smokeless 
powder dynamite. Ordinary smokeless 
^iiinpowder is utilized in admixture with 
either sodium nitrate or nnimoniuni 
nitrate, chalk, nitro-glyeerine and water. 
Wood pulp and corn meal may also he 
used to give hulk, while at the sanif 
time a certain amount of the smoke¬ 
less powder may he replaced by trim 
tvotoiuol. The moisture content of (he 
materials going into the explosive must 
be less than 2i ]>er cent and, better, 
not over I |KTccnl. The nitroglycerine 
IS ]inniarily includc<l for the purp<isc 
of agglutinating any smokeless powder 
and nitrate dust that may he present 
and thus in.sure against premature 
explosion, and at the same time assure 
1 egulatablc detonation. The .sensitive¬ 


bath containing only sulphuric acid, 
some sulphate and such compounds as 
glucose and zinc salt. During this 
process tendency for globules to form 
and pass on to the winding apparatus 
IS common. By the addition of sodium 
olente in the proportion of 2 jiart.s to 
10,000 of viscose this tendency may be 
overcome. The addition of the sodium 
olente may be made during the manu¬ 
facture of the visco.se, but it is made 
preferably afterwards, or just previous 
to the time of thread and filament for¬ 
mation. (1.44(».;i01. I‘Vb. 20, 102:t.) 

Reduction of Nitn>-Unnipounds—An 

improved method for the reduction of 
nil? o-com pounds to am ino-coi^ poll rids 
has hegn jiaienled liy D. A. Legg, of 
London, p]ngland. This is based mainly 
upon the use of an improved catalyst 
which consi.sts of fused copper oxide 
prepared as indicated in British patent 
application 21.007. This is claimed to 
work with complete satisfaction under 
th(‘ conditions which must be m(‘(. 
Nitro-cumjiounds in the vapor state in 
conjunction with such a reducing agent 
as hydrogen are passed over this 
catalyst at a temperature which may 
range from IHO to IflIO deg. ('. 'Phe 
nitro-com])ound reduced may also la* 
mixed with water ga.s, other reducing 
gases, or with an alcohol that is capa¬ 
ble of being dehydrogenated under the 
conditions as indicated .suitable for (he 
reduction of the nitro-compound. 

The reduction of nitro-hcnzcnc to 
aniline i.s specifically covered in the 
patent. Nitro-toluenes cun be reduced 


sheet glaa.s wherein a pair of sheets 
are drawn vertically from a bath of 
molten glass and, after becoming par¬ 
tially set so that they will not adhere 
to one another, are brought into con¬ 
tact and bent collectively about a single 
bending roller and then passed through 
u single drawing mechanism and into 
the leer. Such a system doubles the 
output of the sheet drawing apparatus 
and also has the advantage that a 
(raveling suiface of glass (the lower 
sheet) inlt'rposcMl between the upper 
sheet of the pair and the operating 
|X)rlions of the draw’ing and bending 
devices so that nothing encounters thi.s 
upper sheet to mar its surface. 

Tlic present invention is an adilition 
to and improvement upon the sheet 
glass drawing system set forth in tills 
(’ro\^ley application. In the present 
system the sheets arc drawn as before 
in si'jiarablc contact with one another, 
but as they enter the leer, mechanism 
IS provi<i(*(l whereby the sheets are 
scfiarated and conveyed individually 
through the leer, from which they 
emerge onto individual cutting tables. 
In this way both surfaces of each sheet 
are exposed Ihrtnigbout the travel of 
the .sheet through the leer, thus obtain¬ 
ing more uniform and satisfactory an¬ 
nealing. Also since each sheet emerges 
s(‘parat(*ly onto its own cutting table 
the proces.s of sevm'irig the respective 
sheets into suitab’c lights or .sections is 
gieally faciiitated. (l,447,fir)4. Arthur 
K. Kowle, of Toledo, Ohio, assignor to 
the Libbey-Owens Sheet Glass Co. 
March (i, hn.) 


ness of the mixture is controlled by 
varying the relative amount of the 
nitrates employed and also by decreas¬ 
ing or increasing the amount of ammo¬ 
nium nitrate in comparison with the 
amount of smokeless powder. The re- 
■'Ulting I'xplosivc is safe to use and to 
transport. It is dry, non-balling, non- 
freezable and may be readily loaded 
into cartridges or boreholes. (1.447,248. 
March (>, 192:i.) 

C'ompoKition of Matter for Uae as a 
Roof Paint To J. Gower and H. Wolfe, 
of Sparta, Ill., a patent has been granted 
for a roof paint the composition of 
'^yhich involves inexpensive materials 
am/ for which claims are made of great 
'c.sistnnce to deterioration and the action 

the elements. This material is ini- 
I'crviou.s to the action of the sun’s rays 
and also to moisture. 

Ihe recommended proportions are U 
‘|t coal tar; qt. of melted rubber 
‘"oipound, and 1 qt. of varnish. These 
'"0 mixed together thoroughly, the Ur 
ami rubber compound forming the body 
|>t the paint, while the varnish acts as 
a drier and renders the paint more 
‘ ustie than would otherwise be the case. 

'1.447,208. March 6, 1923.) 

' iscose Threads and Filaments— 

oevenness in size of cellulose thread.s, 
d^nienta, etc., made ftom viscose, due 
[" t^^obule formation, can be overcome 
i a method patented by H. J. Hegan, 
"f Coventry, England. In the usual 
process of fabrication the viscose is 
<>rced through an orifice into an acid 


to ((duidine.s in u similar manner. The 
catalyst used does not readily become 


Sagger UonKtruclion—In the burning 


caialysi used does not readily necome -- 

inactivated and when it does it can be ceramic wares, such as sum aiy 

restored by superficial reoxidation bv Che nadded ware is often of large 

* . tl.r^ii4 thn 'jno'U’i'rN 


resioreo oy .superiiciai o.v .. — , 

hualiiifr in air to a high tcmpcraturi' ‘‘'>’■0 <*''<1 Pt*^ npon t o aaKKOt’* 

(1,447,557. March fi, when sovcri.1 of those arc ..uporim- 

__ posed in the kiln i.s very great. Con- 

Flallening Sheet (ilaas -Patent.^ to se.iuently the life of these saggers is 
I. W. Colburn, 1,248,809, dated Dec. 4, short, due to eraeking, warping or 
1917, and 1,274,885, dated Aug. 6, 1918, .settling in .such a way as to cause the 
cover an apparatus in which a sheet of ware to diTorm and become luine 
glass is drawn upward from a bath of Sometimes these sagge-is, wmci are 
molten glass, bent into a horizontal usually made of ^burnt clay, lust for 
plane, reheated, and then passed through only one run. Silicon cai bide ^ en 
a drawing mechanism which gives the made into refractory foims {s<*e oi 
required longitudinal pull to produce exampU‘ U. S. Pal. 4.042,844) has re- 
the continuous sheet of f^lnss and at markable mechanical sirenjrth cm'p at 

the same time dattena the rchratn! and hijch trmjmaturf. At I,.ioU deH. 1. 

softened sheet into its hiial form. This the modutu.s of rupture i.s approxi- 
nicchanisn, has been improved by Seth mately 2,20(1 II., per sq.in., wh---'-‘:“" ^ 

B. Henshaw, of Charleston, W. Vn., corresponding value ^>r tirecluj is only 
through the addition to the draw bars about 115 lb. per sq.m. Hence at kiln 
of a .series of worms which operate by temperatures a silicon carbide refrae- 
means of rack and pinion drive to tory structural member has about nine- 
stretch the sheet laterally. The threads teen times the resistance to cross 
of the worms engage the softened thick breaking that is posscsacd by a fire- 
edges of the sheet, with the result that clay refractory. For this reason, 
there is a tendency to stretch the sheet Frank J. Tone, of Niagya Falls. N. 

, 1 _ V ....g.rervci..o fn 11 SlllOfin Clivblde 


to use silicon carbide 


iHtPraliv over the’ whole area engaged Y., propo.scs to use silicon carbide 
bv the draw-bars and draw-table. This plates for reinforcing fireclay saggers 
aids in obtaining a flatter sheet and also The plates may be of such size and 
tends to draw out wrinkles and waves shape as nearly to cover the inside 
which may be present, d 447,fi61; as- bottom of the sagger, or they may be 
signed to Libbey-Owens Sheet Glass large enough to form a cover, thus 
rn March 6. 1923.) supporting the entire bottom of the 

___ sagger above. In this way life of sag- 

nrawing SheeU of Giaaa Simultane. gers has been prolonged to several 
ouslv -In*the application of Joseph P. hundred runs. (1,448,011, Assi^ed 
fVnwlev Serial No. 386,440, filed June to the Carborundum Co. March 18, 
4 1920, is disclosed a system of drawing 1923.) 
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• Dr. K. F. Akmstuong has k'ctJ 
nominated to the j)residency of the 
Society of ('hemicul Industry fl.ondon) 
for a second year of office. 

.AliDKRT V. BlkinincER, ceramic enKi 
neer and rhemist for the Homer 
Laut'hlin (’hina f'o., Newell, W. Va., 
l^ave an interesting address before the 
members of the Uotury Flub. Fast 
Liverpool, Ohio, April 24, on “Manu¬ 
facture of Optical Glass/' 

B. f]. Brown, of the ifureau of 
Plant Industry, Washincton, recently 
visited Freehold and Hitrhtstow’n, N. .1,, 
where he .supervised the application of 
fertilizers in the co-operative ex|ieri- 
ments beinjj conducted in that state. 

U. R. Campbeij., vice-president of the 
American Writinj? Paper (’o., Holyoke. 
Mass., in charjio of proiluci ion, has 
resijmed. 

Dr. G. li. A. Gi.owes, clH'inical 
director, Kli Lilly & Go., Indianupnlis, 
Jnd., WAS the principal speaker at the 
meeting,'' of the Indiana Section of the 
American (’hernieal Society, April 
at Indianapolis. 

U. DeLonc, M. G. Donk and F M 
Whitcomr sailed for Furojie from New 
York on May 'A on the steamer 
“Mongolia.” The jiarty intends to con¬ 
duct investigations of the co.st of pro¬ 
ducing certain chemicals in Germany. 
Norway, Holland and Switzerland 

John J. Fvans, general manager ol 
the Lancaster, Pa., plant of the Arm 
strong Fork ('o., lias been elected presi¬ 
dent of the l.ancaster t'hamber of 
Commerce. 

Alex. L. Fkhji, of the Union Farhide 
& Carbon Research Laboratone^, de¬ 
livered an instructive and mten-sting 
lecture on metallography before the 
senior class of the (’ooiier Union Niglit 
School on April 2'k 

Dr. Kpno H. Heiieklkin returned tfn- 
latter part of .A|fril from a lMl'^lness 
trip in Kurofie. 

Dr. I.. 0. How’aui), chief of the 
Bureau of Fiitomology, accoiding to 
word from Holland, lias been made lion- 
orary president of the International 
Conference of Phytopnthol(*gist^ and 
Fconomic«Fnfonioiogists, whicli is to 
he held June 24 at Wageningen, Ho) 
land. Dr, Howard .mailed Europe 
May r>. While abroad he will attend 
the International (’ongress of Agrn-ui- 
ture at Pans, May 22 to 2t), and the 
InU'rnat ional confermice eoncerning 
DacitH olar to be held at Madrid .lune 
IS. He w’ill visit entomological institu¬ 
tions in England, France. Italy, Spam. 
Belgium and Holland, and will consult 
with many exports concerning the en¬ 
tomological exchange of living bene¬ 
ficial parasites of injurious insects. 

Dr. Albert W. Hull, scientist in 
the research laboratory of the General 
Electric Co., Schenectady, N. Y., has 


been awarded the Howard N. Potts 
gold medal for scientific researcii by 
the Franklin Institute, Philadelphia. 
The award w’as made fur hi.s studies 
in the crystalline structure of matter by 
means of X-rays and was based on a 
liaper entitled “Crystal Structures of 
(Simmon Elements” read before the 
Prunklm Institute la.st year. The 
I’olts medal was established in 19(1(1 
from a trust fund left by the will of 
H N. *Potts of Philadelphia. ^ It is 
awarded for “distinguished work in 
science or the mechanic arts.” 

Forrest K. Pkncr, ceramic engineer, 
has resigned as head of the research 
department of the Knowb's. Taylor & 
Know'l(‘.s Co.. East Liverpool, Ohio, 
manufacturer of pottery, to liecoine 
president and general manager of the 
Padinah Pottery Co., Paducah. Ky. 
R. V Mii.lkr, formerly of the ceramic 
deiiaiT merit, Ohio Slate University, 
Culumlius, Ohio, will succeed Mr. Pence 
al the Knowles jrlant. 

G W. Robinson, head of the depart- 
uHMil of agricultural chemistry, Uni¬ 
versity College. Bangor, North Wales, 
recently visited the Department of 
Agriculture, Washington, to learn 
something of the research work being 
done in soil physics in the United 
States Professor Robinson, who holds 


a traveling fellowship from the 
Wales university, plans to spend 2 
months studying the experimental work 
in soil physics at state experiment sta¬ 
tions in Georgia, Texas, Arizona, Cali¬ 
fornia, Utah, Kansas, Illinois, Michi¬ 
gan, New York, Massachusetts and 
New Jersey. 

Dr. J. J. Skinner, of the Bureau of 
Plant Industry, has returned to Wash¬ 
ington from Fayetteville and New 
Bern, N. C., where he supervised the 
application of "fertilizers in the co¬ 
operative experiments and inaugurated 
fertilizer experiments with cotton. 

E. W. Trend, representing the mines 
and chemical works of the Mount Lyell 
Mining & Railway Co., Ltd., Mel¬ 
bourne, Australia, is a visitor in the 
United States on business and is mak¬ 
ing his headquarters at the Chemists’ 
(Juh, N('w York City, for several 
weeks. 


c: 


Obituary 


WiLLiA.M Brady, chief chemist and 
chemical engineer, South Chicago plant, 
Illinois Steel ('o., died on April 22. He 
was active in chemical circles in the 
Chicago district, having served as 
chairman of the (Tiieago Section of the 
A.C.S. in 1905, as councilor from 1909 
to 1917 and as director from 1913 to 
1916. He wa.s also a member of the 
Chicago Chemists Club, American Elec¬ 
trochemical Society, A.S.T.M. and 
A.A.A.S. 



\Mi iacAN' Askociatio.s ok Ckkeal Chrm- 
isTs will lioUl Its ninth anriual convrtitlon 
It lloli'l Shi^rnian, Chicago, .Tuno 4 to 9. 

,\MKKU'AN Association ok Enqinkras will 
hold its annual convention In Norfolk, Va., 
Mav 7 to 9. 

\MKIU(’AN Kl.KCTIton.ATRRS SoolRTY Will 
liold Us elrvcnth Himual inoetlng al Provi- 
drni'i', R 1 . July 2 to 5 

.Amkku’an Gar Arrociation will hold 1th 
iiiniial convention the wei'k of Oct. 15 al 
Allmitic Oily An elaborule exhibition of 
making and gii.h-utillzation equipment 
is planni'd 

AMICUU'AN INRTITUTK OK t'UKMlCAb EnOI- 
m;khh will hold its Mununer meeting June 
Ht Wilmington lad 

\MKinCAN l.RATHKIl CnKMIRTS ASBOClA- 
TioN will liold lU twentieth anruml eon- 
\<-ntion at the OreonbriiT, \Vhile Sulphur 
.'Springs. AV Va , June 7. 8 ntul 9 

AMKIUt'AN SoCIKTV OF MiaUlANlCAT. ENOI- 
M'lces will hold it.s spidng nifcting May 28 
to I'l in Montreal, Cnn.'id.'i, 

AMKKIi'AN SoCtKTT FOR Tl'.STlNO .MaTK- 
IUAI..S will hold lis twenty-sixth annual moet- 
iiii; at tlie Chulfonte-Haddon Hall Hotel. 
Atl.'intlc t'lty. brginning Monday. .June 25 
i:i29. and onrtlng eitlior Friday or Satur- 
da> of that week. 

AiuFRioAK Zinc Institi tk. Inc., will hold 
Us dfth nnnu.al meeting at the Hotel Chase, 
.“st l.oulR, May 7 and 8 

\ SSikMaTV;!’ CooPFRaOK ISPCSTRIKK OF 
tMKKicA will hold ll.s eighth annual meet¬ 
ing May 8 and 9 in St. laiuis. Mo. Jlead- 
qu liters will l)e the Jeri'erson Hotel. 

I'ANAniAN Inbtitutb OF Chemistry will 
hold ItH annual meeting In Toronto, May 29 
to 31 

Chamber or Commerce of the Uniteu 
States will hold Its eleventh annual macl- 
ing In New York May *7 to 11. 

Natton.al Absociation or Manupactcr- 
ERS or THE United States or Ambbica will 
meet In annual conference May 14 to 16. 


Inclusive,, at the Waldorf-Astoria, Now York 
City. 

Iron ani> Steel Institute (London) will 
hoid Us annual meeting May 10 and 11 at 
the House of the Institution of Civil Engi¬ 
neers, London, S. W. 1, 

National Exposition of Chemical In¬ 
dustries (Ninth) will be held In Now York 
Sept. 17-22 

.National Fertilizer Assot^ATiON will 
hold Its thirtieth annual convention at White 
Sulphur Springs, W. Va.. the week of 
J line 11 

National I.imk Absociation will hold Its 
ftffli aniuial convention at the Hotel Com¬ 
modore, New York City, Juno IS to 16. 

Nationai, Symposium on Colloid Chkm- 
IRTRV Avill be hold nl the UniverHity of Wis¬ 
consin,'June 12 to 15 

New JiciiBEY f'HEMiCAL Society holds a 
mot-ting at Stottern Kestaurant, 842 Broad 
St Newark. N. J , tlie second Monday of 
c\cry month 

I’Atni'ic Division, American Association 
for tlie ndvanoemenl of Science, will hold 
its pcventli annual meeting at the University 
of Soutliern California. Lor Angelos, Sept. 
17 to 20, In uinjunction with the summer 
se«si<m <tf the national association and a 
meeting of the Soulhwe.gtern Division of 
the National Association. 

Society of Chemical Industry. Cana¬ 
dian Seetion, will meet in Toronto, May 
29 to 31 

Society fok Steel Treating — Eastern 
sectional meeting will be held June 14 and 
15, in Bethlehem, Pa. 

The following meetings are scheduled 
to be held In Rumford Hall Chemists’ Club. 
Kiu.t list St.. Nlw York (jity: May 11 
—Socldtd dc Chlmle Industrielle (in charge) 
American Chemical Society. American Elec¬ 
trochemical Society, Society of Chemical 
Industry, joint meeting. May 16—Society of 
(Chemical industry, regular meeting. June 
6 — American . Chemical Society, regular 
meeting. 
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Market Swtion 


< lieiiiit Ills 888 

t OHl'Tiir I'rofliM ls 884 

ttlls and Fats 885 

Miseellaai^iUH I’rotluelN 880 

Imports at the Tort of New \ork 886 
. ( iirrriit Friers In Ihr New York 

( hrmlenl Market 887 


The Summary of the Week 


F. E. Breithut appointed choniical trade commiasioner 
for the Department of Commerce, to l)e stationed in 
Berlin. 

Keport from Rome states that, accordint; to Ameri- 
ran-Sicilian sulphur agreement, world’s consumiiiK re- 
(piirements will he apportioned among producers. 

Standards of .strength for coal-tar dyes are specifi¬ 
cally defined in li.st emanating from Washington. The 
standard.s, when adopted, will be used as a basis for 
levying import duties. 

Acetic acid has been marked up in price, following 
the I'ecenl .advance in acetate of lime. 

There were offerings of Indian linseed, c.i.t. New 
York, at a price only 15c. per bushel higher than the 
prevailing quotation for Argentine linseed. This indi¬ 
cates that the United States may import from India. 


Anotlier advance in price was registered in the mar¬ 
ket for tartaric acid. FreciuenI price advances have 
failial to check buying interest. 

Tin bichloride and tin crystals arc offered at lower 
prices for May delivery. The decline resulted from 
lower producing costs as represented by declines in the 
metal. 

i’l'ices for pure s])irits of turpentim* show a decline 
of 12c. per gal. for the week. New production is coming 
in, and demand both at home and for export has been 
quiet. 

Ri‘(l prussiate of potash sold off sharply during thn 
week. This was due to eagerness of holders to unload. 

Arrivals of nitrite of soda from foreign markets 
were pressed for sale and maiket prices were forced 
downward. 


Produce Synthetic Phenol? 


Why 

A r THE moment phenol is probably 
the most intoreslinji commodity on 
tile chemical market. A shortajje not 
enlirely anticipated by the consuming 
industries has recently sent prices sky- 
ward. Spot market quotations have 
risen do per cent in 2 months and over 
■100 per cent during the past year. 
Naturally contracts have been made at 
^somewhat lower prices, but the fijjun* 
of 28c. per lb., reported for some recent 
business, is more than double the manu¬ 
facturers’ prices of a year a^jo. As one 
of the results of this situation syn¬ 
thetic phenol works that have been 
closed down vsince 1919 are planninj? to 
resume produetion, while the construc¬ 
tion on at least one new synthetic plant 
is already nearing completion. 

The question is asked: Why is it 
necessary to make phenol synthetically? 
Is not the present record-breaking pro¬ 
duction of byproduct coke making avail¬ 
able greater supplies of coke-oven tar 
than ever before in history? It is true, 
to be sure, that the output of byproduct 
coke in March was three and a quarter 
million tons, or nearly 60 per cent 
more than the average monthly output 


during any previous year and that 1923 
will undoubtedly set a new record for 
the industry. Hut this does not neces¬ 
sarily mean that the output of phenol 
will increase in that proportion. Our 
supply of phenol is determined by the 
amount of tar that is distilled—not by 
the amount that is made. During th^ 
past year the shortage of lx)th trans¬ 
portation and coal caused an increased 
quantity of tar to he burned as fuel 
in steel plants and gas work.s. Thus 
the quantity of tar which could^ be 
handled pr(»fitably by the tar distiller 
was considerably restricted. 

The 1922 output of natural phenol 
- estinxatod between a million and a 
million and a half pounds—was prac¬ 
tically all that could be produced under 
the circum.stanccB. Furthermore, the 
consumers got little relief from imports, 
for the high duties of the tariff act of 
1922 have proved practically prohibitive. 

In 1918, it will be recalled, because of 
war demands we had an enormous out¬ 
put of phenol (106,794,277 lb.), which 
was made almost entirely in synthetic 
phenol plants. At the time of the 
armistice the government*! surplus 


stocks amounted to ' 10 , 000,000 lb., or 
nearly three times the normal annual 
consumption. As this surplus found 
its way to the market, prices declined 
sharply—falling front 40c. per lb. to 
less than 10c. per lb. — although 
early in 1920 the market nn-overed to 
about ir>c. Production during 1920 
and 1921 was practically nil, and in the 
latter year the reported .sales amounted 
to only 292,(MT) !b. The market was 
considerably depressed during these 2 
years and it was not until the last 
quarter of 1922 and the enactment of 
the new tariff that the present move¬ 
ment had its beginning. 

* In the U. S. Tariff Commission’s 
“Census of Dyes and Coal-Tar Chemi¬ 
cals” for 1019 the following was said 
of the phenol situation; 

It Ls probitbi*- that the* nreM*>nl find fuluro 
fonsiimptidn of phenol will l»e tn excess of 
the iimounf of natural iihenol obtained from 
eoiil-tar distillates, and that w’han the sur¬ 
plus stocks have been consumed some of 
the synthetic plants will nt'cessarlly resume 
prcMluclIon. 

Present developments, it would seem, 
form a striking confirmation of this 
prediction. * 
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Tentative Standards Evolved for Coal-Tar 
Dyes in Import Trade 

Duties Will He Levied According to These Standards of Strength— 
I’roducers and Importers Invited to Criticise List 


A TKNTATIVK h-l nf staiKiiinls „\ 
strciin:Uis Ilf (iial-lar dyes in 
onlifiary U‘'<- in the CnitetJ States [nan 
to .hily 1, 1!IM, ha"^ ln'cn i^sui-d li> 
the ( Division of the Tn'a'iny 

Dopartnicnl Copies have heeii moiI 
it) jti'ominen! jn’otliueis and intp'oloi 
for ('|•lti(•l^nl. SiiK'^estions rtreiM'il In 
May " will 1)0 driven conKitleralitni in 
the final driifl of ilic list, aceoidin^ 
to tfif aiinouneenioriL of lliiocloi 
Ernest W. ('amp. 

About 100 dyes an- named in the 
list. Others are to 1)0 elas-^ihed ae- 
conliim to theij ehnraeteri^lK■^ ci-iit- 
spondiiik' 1f» some one dye in the list 
Tht' new tantf aet jirovides that nial- 
tar proilucts when impoid-t-d la* asse .st-d 
for (lut\ I'll the basis of the stn-npth 
ill ordinary use piitu- to .Inly i. IPIl 
Many dyes niid ebenueals now are ini 
porteil in nioie eoiicentratt'd forms In 
KUeh eases, the spceilie duty of 7 et'iits 
per [lound will be multiplied in propm- 
tion to the increaM* in streiij^th Tin* 
lowest eommercial strt-n^'th in ordinary 
use prior tti the outbreak of tlie war in 
Kuvt)))i* is taken as the basis. 


The announcement of the (Customs 
Division aceompanyinu' iLs tentative list 
inake.s it jilaiii that because a certain 
dye IS idiosen as a standaid of strength 
It is not necessarily meant that tfiis 
particular dye is the best oi purest of 
the class, although its dyeing: proper¬ 
ties have be(*n taken into consideration. 
This announcement i'' to forestall pos¬ 
sible (^foj-ts to capitali/.e inclusion in 
the sinndard strenjrth list for' advei- 
hsintc purposes. 

Supplemental lists of such dyes as 
have iieen detf-rmined to fall within 
I he (dass correspondinp to eadi 
standard will be issuinl in the future. 

Eollowinjr is the announeemetil of the 
Customs Division, together wdth the 
tonfative list: 

Tlil'.NSl KV I 'I'CAUTMICN’l, 

Muv , 

/(. (itinirs o/ i}n ('iisIiiiiIkS and Olhiis f'o/i- 
< I I lit d 

\ttiiiii<in o- in\it<-<i to Uii' fnllow itie, nt<-- 
\ I'-u >)<■ paiiiKnipli -H. tiiiil'f fuT of l‘i:!.’ 
■’I'h.'it in 11 m Miifoi'i MiiM’nt of lhi‘ foiMaoni); 
|Mci\MoM 111 pai'Mpi ;i|)li lh'‘ Si I’l-ctiii' 

i>( till 'I’l I'a.mit y Htiiill ailupl ii .standard of 

Irnmtli fill Miirh il\'' ol "tliC-l atlU'lt- wliiili 

.li.ill Monl'i>ini as ta-ailv piailunhli' to 
ilio lomrin-iiial slimpth lii oidlnary nsr m 
till t nitiil StatoN piiol' III ,Tilly 1, Itll-I: 
i|iat if a d>r of otln-I at Llrlo lia.s bi'oli 


Calendar 


The following important technical 
moetiriKs ate scheduled for the Im- 
mediali' future ; 


Amkiui’an Zinc I.nstitute 

St. IiOU,is. May 7-8 
AMEim'AN \BaN OP Knginbehs 

Norfolk, May 7-9 

A.MKIl Sui IKTV MtaUlANICAL KnORB 

.Montreal, May 28-31 

('aNAPIaS INSTITUTK OP CllBMISTRT 

Toronto, May 29-31 


SlH'lK'l'l ilP 
('.I n.iitlati 


(’^‘EMTCAL l.SnUflTRY 
Section 

Toronto, May 29-31 


Amek. Assn rp.rmAi. ('iikmists 

Chicago, June 4-9 


Amkr CKATiitai Chkmisth Askn 
VV lilti .Sulphur SprliigK, W. Va., 

.lune 7-9 


.Nat’i, I'‘m:iilizeh ,\hs(kmation 
Whiti- Sulpluu .Springs, W Va., 

.1 une II -16 


.Nation\L Ci.mb Assooiatiov 

New I'oik City, June 13-1.5 

Soi'irCT'V I OH vStEKL I'llEA'I'lNU 

lOa^triti Scvlioiial Meeting 

[li'llileheni, I’a . Juno 14-1,5 


' .\MKH Inst Cuk.mu’aI/ Knohs. 

I Vllmingloii, l)el.. Juno 2u-23 

1 AMI-K Soc For 'PksTINU MaTKUULH 
I Atlantic ('.’itv, Juno 25-29 


iutiodiuril Irito commercial use since aatd 
(late, th<-n {h- standaid id' 'itiengtti for 
sucii dvr ui oiliof iii'tiilr sli.ill ciiiiform as 
iiearl.v o'! pi artiraliir to 11 m' ('(immoi'c’ia 1 
str(‘ngth in lU'dlnar.v use, that if a dve or 
other iiitnlr w'as nr l.s oidinunly u.sed in 
more ihaii one commei<‘inl stii-ngth, then 
the Iciwrvi (mnmri'i'ial ‘-itrriiglh sliall he 
adopted av tlir standard nf .stleiiglh for 
luieii d\ (■ 111 oihef ;u t n Ir ” 

I'Ui'sUaiit In the fnirc'iing ])iovi.siona of 
l.'iw .stand.nd^ nf -dirngtli are liereby 
adopted .'iv follows 


Argfiiliiiu linporls Ainericuii 
I’riiiliiig Ink 

.\iyeiitine requirements foi printin^^ 
and litho^ra))hie inks reaches 1,000,000 
lb. annually, of which 80 per cent. ;s 
impprtt‘d from the llnite 4 l Stales. The 
buaines.s is larj^ely in the hands of u 
few houses that import the ink m bar- 
reks and rewoik it in local shops. Some 
ink IS imporled picjiared in cans, but 
this is not considered as sueeessfiit nor 
ns ecomiinieai a inethoil as lo import in 
bulk, since the saving: of about .7 cents 
a pound in import duties on ink nn- 
portetl in bulk more than pay.s for the 
co.sl of leworkij'g ami puckiin:, The 
journey lhruug:h the tropics also atTecls 
the prepared ink, and it is therefore 
possible to supjdy the consumer with 
a superior and more uniform i>roducl 
when it N pre|)are(i for the market in 
Buenos Aires. One American manu¬ 
facturer, with a factory in Buenos Aires, 
has the tmlk of tin* trade, and by per¬ 
sonal Work has captureil a market whicli 
was formerly in the hands of (ierman 
and Flench firms. 


LiuKeed Expurls From India 

Shipment'^ nf linseed from India for 
the crop year ended March 81 reached 
the total of H).riiM’),00(t bu. The United 
Kingdom was the principal buyer, tak¬ 
ing 5,944,000 bu. The Continent ab¬ 
sorbed 4,652,000 bu. The new crop situ¬ 
ation is favorable and the exportable 
surplus for the 1928-24 season is esti¬ 
mated by shippers at 12,000,000 bu. 
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Hi'iiz.i l ast Hink 2 H 1. 

(Hvi 

Hoiiluiiiiiic Fiiht I'lrik H I. 

(I>up) 


(H\i 

Hciizm FunI Ucd 8 H I. 

(Hv) 

lU'tizii I-'iipit Si'tirlrt 2 H 1, 

(H,M 

Hcnzii Fh.i 1 Sriirlrl 2 H 1. 

(t3v) 

HriiZd i’lisi Scnrlci 5 H 1. 

(Hv) 

Bciizn I'Hut Si'iirlct H 1. 

(Hy), 

Hi'tizM IPi.hIuIuii- IO'iI H 

(Hv) 

Hcio.o Ulimlulinc Uni H 

llh) 


(Dili 

TirilliHiit Arndinc Orange 

(irtu 

Hnlliiiiit Hi'iizii Funt \i-!lii» li 1 

(Hv) 

Hrdlmiit Heiizi) Fu.st A ellnw (I I 

(H\) 


(('1 

ilrillianl ( 'roceiii M 

«') 

Hnlluitii I'li.'it Hlui- H 

(Hv) 

Hnllimil Fust lilue H 

(Hv) 


(fi 

Hriliiiinl ^ldllnff Hhie U 

(f) 

Hnlluiui Huri' N’iJIima 6 C Dvirn 

( Hvl 

Hnlliaiil I’tin* A ellnw ()(i 1 Kini 

(Hvl 

Hnllmnt W„.>l Him- V I' H l-vln. 

(Hv) 

Hrilliaiil Wool Hlue t-F U 1 xirii 

(livl 

Ciiinnliiir \i‘llo\v Ivirimn iiuirl.si 

(Van 

Quiiioline I'llow l(»0', 

(.XA) 


(Hv) 

Tl.uizol Yellow 2 f. M 

(Gar) 


(DU) 

(‘lirotiie Aeiilltl Hliie 

(DU) 


iG) 

e^hroine Hrowri U \ N 

(G) 

(.. Hnutmg Uni H 

(l)T!) 

fhrotne Hnntitig Bed H 

(DU) 


(I)ll) 

fhrorne Violet f G 

(DH) 


(Hv) 

Chromozand Hnliimit t31m G 

(Hy) 


(Hv) 

ClirVRRtidne G 

(By) 

( U 

(Hv) 

f iirvuaiiiine U 

(Hv) 

film HIn.' 2 H 

(,n 

fibii 131uo 2 H 1) ( 16' , I I'asle 

( I)«)W) 

( 'iiripliiiripturii' 1 ) 
f\iiiml K 1' 

( Hv) 
(fi 

(’oripliosplime D 
f VBiioI r F 

(By) 

(ci 

1 'rltHiuirpurnu- *> H 

(JW) 

1 K'llapun^unne 5 H 

(Bv) 


(f) 

Pontftimru’ faleelui (• 

(Diip) 


((h 

Diftnnnr KhrI l^lue 1' !• IS 

(f) 


(ft 

Bciiio FmsI Bed 8 H 1. 

(By) . 

l>iaiiiini' Hiwr f !► 

(n 

Diamine Rr«e (1 T) 

to 

1 Slv Blur F !' 

(f) 

l>irpc( 8ky ITlue F F 

(Newp) 

(Dup) 


(M) 

PoQtamme Fntit Pink G 

ITiaioflky Hluc 1 (1 

(By) 

IMf 

Diaio 8kyBiue J G 

THaaiv'Gcranim’ B'Lxtrs 

iSj! 

Dtphpnvl Rmwii G S 

Direct Brown H C . 

(Newp) 

f>inh(*nvl Fa«f Brown G N C 

. (01 

l>iphetiyl Fast Brown G N f 
'\’rtlow D. 

Eriu B. 

*s>, 

Eulipm> Browii 3 G K 

Erik* B. , 

, (G) 

. (A) 

(Dup) 

(A) 

KriftcKroiui* Black F. 

. (0) 

Atiiarole Black 3 G . 

(NA) 

Erythroain B 

, (O 

Erythroaiii N blue ahad^. 

(H.AMJ 
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TENTATIVE STANDARDS FOR COAL-TAR DYES IN IMPORT TRADE (Continued) 


I'ast Aciil Violet A 2 R 
l ast Lijtlit Yellow ) G 
Kabt^lonlitnt Yellow (J 
(iiiinea Fast Keel H L 
Helnidnmi Fink A N 
lleltndone Pink H N 
llydrcn Hlile G 
Hv'lieu lilue n 
Iiulantiireiie Hliick HH 
Imliinllireiie Blue B (’ S 
Itidiuiilirene Blue (i (' 
liKlHiitiin'iie Blue (1 r 1) 
liKlHiuhrene Blue 3 (1 
Inii.'iiitlirene Blui’ 3 G (newi 
liHlnnthreije Blue H Z 
llKlHliltireiiC Blue B S • 

Inflnnlliretie Blue R S P 
Indani hroiir Brillmnt Violet 1 BK (new j 

iiidantlireiie Brilhnnt Violet 2R (newi 

Tiidunlhrene Brown B 

Indmillireiu Brf>wn R (new) 
Indanihreni- Golden Onin.'te G 

Indnutlirriie Golden OnillKi' K 

1 ndanlhreiie nnmjre RRT (nea' 

Indiinihreiii H elio'A G 
IndiiiiilinoM Yellow G K (new) 

1 iiiliKo \1 LB 2B 
KnI iceii tin ell I G 
Liulil t liven S V \ ellowndi 
Mellivlelie I'lue 2 It 
Neptune Blue B 
Nepi uiie Blu' B < i 
' ‘xiiioiue Bliu k H II \ 

I’ani ■^ulplioii Bmwn \’ 
l‘li.tel|l M.iruie Blue 
Polar Yellow 2 (i ('one 
P.irarol (irni'l'e 2 B 
I’vnizol i iiaiice R 
Bi'iorein Brow n 1' 

Bliodll lllllie It 
Bhoduliiii Blur' 3 G () 

Rlioduliui Skv Blue 3 (1 
Silver (in \ I* 

Siilplioii 'i ellow U (1 
Siipniniioe Bed B 
Siipniiome Bed 2 (1 
Tlno ('liroinorliodine B B 
TInonul Hri>w ii (I 
Tliio Violet 3 K 
TriHiilphoii Brown B 
Xvleii. I.lttllt Yellow B 
Zainhesi Black D 


(M) 

'Hv) 

(Bi 

I \' 

iM) 

I Ml 


iB, 

dt' 

iH 

iB. 

iBvi 

lit) 

( B' 
<Bi 


Fast Aciul Violet A 2 U (M) 

Fmi Light Yellow G 3 X, (PliBf) 

AUnaniiu Yellow 2 G (Griwl 

Guinea Kawl UchI B L (A) 

ITelindone I’mk A N s-iukK’ 1 10',, 1 Piible iM' 


I B\ I 
( Ml 
(Bvi 
iBi 
iB 


(By) 

(Bvi 


d)in 


< I nil I lO > ,<',, ' • 

Helindouc Pink fiiiufle (lO" , ) I'list 
liyilren Blur G Sinitle (2(V , > I’aali- 
Hydreii Blue R Single (2(1'. ) Baste 
AuthrelU’ Black B S-ngle i I2‘'. * Baste 
Andireiie Blue B (' S Si nidi' ( 20'. ' I’aMie 
Aiulirene Blue G (' Single (!(V , i Basil' 
,\nl(U'eue BlueG(’ I ISiui-'le l Hp , ) Baste 
Poiisol Blue 3 G Sniffle ( 10' , I Basie 
Algol Blue 3 G (old' Siivuli (I2i‘, ' Ba«(e 
liidanllireiie Ithie R l'< Z 
Anllin’iie Blui' B S Sniffli' ( 10'',) I'aste 
Bolisnl Blue R B Sniffle Basle 
\lffol Bril Violet 2 It (old) Sniffle (121',, i 
I'aste . 

indaiitlirene \ iolet 2 B Lx(ra Sniffle 

l I 2J',) I’nst e. 

Anllirene Brown 2 It DouMi' (22',) 
Baste . 

Algol Itfown R (old) Sniffle l 1 2i' , i Bast' 
Indantliri'iie Golden Orniiffi' G iSuiffle 
< I2f’, ) Baste 

liululitliivne Golden Oraiige B Sniffle 

<I2:,',) BST ... 

Indanllirene (iolden t Uuiun BB I <<ilili 
sniffle ( 20'', I Ba.sfe 

.\nllir< ni' ^’I'llow G Sioffie (12",) Baste 
\lffol Vellow li Sniffle (12'*,) Basle 
M I'll III id N'at Bill' B >inff le I 20' , I Baste 
KaUffeii < ireeli 2 (i 
I'rntaevl [.ittlu Gieen S |- \ eilowisli 
Mellivieii'' itliK' 2 )’■ 

Neptune Blue B 
NepI line Blue B (i 
I 'Mioiine Biaek B II \ 

Bara Sulpliou Brown \ 
l*iil<'nt Marine Blue 
Bol-ir VelloW 2 G ('■one 
B\ I azol (•nitiffe 2 B 
IN nmol (Iraiiffe B 
Besi.ieiii Brown F 
Bhisluiiiine B 
Blioduline Blue 3 G () 

Blio'luliiie Skv Blue t (', 

Silvi'r Gre\ B 
Sulplioii 3^'llow It G 
Suprainiii' Bed B 
.'"'Upruniine Bed 2 < 

Tlno ('liroiuoilioiline B B 
Tliionul Brown (1 
Tlno Violet 3 B 
Tnsulplion Brown B 
X vlene T.ifflit 3 ellow B 
1 )Ia7,ine Black I) B 


(Ml 

((') 

(O 

(Newp) 
(Newp) 
(Newp) 
(Now pi 
(Dupl 
(By) 

(B) 

(Newp) 

(!)up) 

(By) 

(B) 

(Newp) 
^ (By) 

(B) 

(B) 

(B) 

(Newpi 

(By) 

(Dow) 
(By) 
(Dull) 
(Hv) 
(B' 


(Bv) 

(B\) 

(Bv' 

(DM) 

(S) 

(DID 


(NAi 


( \l 

(B) 

(By) 

(G) 

(Gh) 

(Dll) 

(Dow* 

(Dup) 

((i) 

iGan 
( Var) 


K F'l I 

\eti'.Mi Ge.sellsnhaft. Berlni, Geriiini' 
Badiselu' ('o. (Jerinutiv 
ItaviT A Go . Gerinoiiv 
("asella A ('o . Germanv 
Glieiinrid Co. of Anienco, V S ,\ 
Duriiiid A HiiKueiiin. SwilEerland 
Dow Gliennoal Co.. U R A 
Dupont Cliemioal Works. F.S.A 
Geiffv A Co . Hwatrerland 
GarfieH Aniline A Clieiiiical Wtjfkw, 

\ arums 


MIBBFVIATIDNS 
(tiras ) ( 

(H A M 


(. 1 ) 


(M) 

(NA) 

(Newp) 


11) Glieno.'id Vtniks, ( S A 
il.'ller A Mer?. V S A 
GeselWliiilf Mir Gli. miMme Industrn , 
Switzerland 
Kalle A Go , Genimni 
Meister Liinus A Itrilnniff, (iermanv 
National Anilim A GlieiiuralGo .ISA 
Newport Glu’Tiiield Works. F.S A 
iOiurioa Glo'inieid Corporation, G S A 
Siiiidoz Glieioir-ul Works. Switrerlaiid 


Jn .selectlnK the .standnnls set fotHi ui 
the fnri'Koinp list the main .-orisidei ;ition 
liHB ^lerti the chooslnyr of thill (U«‘ wlinh 
correaponds In strenuth its nearly afl prne- 
tleable to the lowe.at contnierrial sironffth of 
the piveti oln.sH. In eonforTnlty with piifu- 
srnpli 28 of the tariff act of 1»22 The 
f.'iet thnt a ei'rtaln (lye Is choaen a,a a 
standtivd does nnl necessarily mean ih.at 


that piiiticular dv i.''' Iho he.-u or purest of 
(he elans althouKh il'- (B'hu^ propertlos 
liaV(' of neee.s.sJty heel) taken ilil" eonshiefa- 

i.v the Intention of Ih' d. jmrlm.'iit to 
i-siif* fiorii time to time Huppi'tnentary Iihth 
nf sm h dves a.s have be< n determined tO 
fall witlrii the '’Ihmm < m i'- spoiiditip !o each 
wtoT'drifd !idopl<'d 


Would Mak«! Goldsmith Chief 
Tariff luvesligalor 

The long-vacant post of chief foreign 
investigator for the United States Tariff 
Commission is to be filled soon. It has 
recenlly beon learned that the commis¬ 
sion is ajjreed upon Alan Goldsmith, 
now chief of the Western European 
Division of the Bureau of Foreign and 
Domestic Commerce of the Department 
of Commerce as the man for the work. 
Mr. Goldsmith is expected to return 
soon from Rome, where he represented 
the Department of Commerce at the 
recent meeting of the International 
Chamber of Commerce. 

At the present time the commiaaion 
has two repreaentativea in Europe. 
Chairman Marvin, it ia known, haa been 
adviaed by them that great dlfflcnlty 


may be expected l).v the iMvestigHt,)rH 
who are ,se<*king data upon which to 
base recommendations for changes in 
the tariff rates. In France, espei'ially, 
it is said that manufacturers are openly 
hostile to these inquiries, being un¬ 
willing to open up their books and let 
the investigators learn what it costs 
them to produce the commodities which 
are exported to the United States* 
Some offers of co-operation have been 
made in Germany. 

The foreign investigations naturally 
are not expected to get well under way 
until a directing head is chosen. For 
more than a year the office has been 
unfilled and the commissioners have 
been apparently unable to unite upon 
one man. However, it is understood 
that Mr. Goldamith was quite accept¬ 
able to all the commiiaionera. 


War Gases Cure Disease 

Recent Experiments Show That Influ¬ 
enza, TubiTculoBiH and Paresii Are 
Itcnefited by Treatment 

•To euro rather than to kill is the 
most modern use of the so-called poison 
gases. Kxix'rm of the Chemical War¬ 
fare Service believe that the possibility 
of suoce.ssfully Lrealing influenza, 
tuberculosis, paresis and other afflictions 
liy the use of poison ga.ses has been 
(Icmonstrated by experiments now being 
conducted at Edgewood Arsenal. 

It is asserted that through experi¬ 
ments with chlorine gas, th(* chemists 
have establi.'^hed the fact that epidemics 
of grip and colds 3uay be checked almost 
instantly by the inti'oduetion of weak 
concentrations of the gas into the rooms 
occupied by those exposed. 

MuHtard (Jiis for Tuberculosis 

That muslanl gas is a sptH'iflc for 
tuberculosis apiiarenlly seems to be 
ilemon.strat.ed by the experiments con¬ 
ducted uiuier llie din'ction of Uieuten- 
anl-('olonel E. R. Vedder of the Army 
Medical Corps. (Juinea pig-s ilKK-ulated 
with tuberculosis germs and a concen¬ 
tration of nnistard gas were apparently 
rendered immune Ity the gas and failed 
to contracl the diseasiN An equal num¬ 
ber of guinea pigs inoculated with 
tuberculosis germs and not subjected 
to the mu.stard gas tre-utment con- 
tractt‘d the disease. 

Experimenlh With Lewiaite 

As a result of experiments with 
lewisite, the chemists have evolved what 
appears to be a remedy, if not a cure* 
for paresis and locomotor ataxia. 

Dr. A, S. Loevciihurt of the Univer¬ 
sity of Wii^'onsin hua been atudying the 
effects of lewisite upon the human sys¬ 
tem in conjunction with the chemist* 
at FidgewofMl Arsenal, He has the 
records of forty-two persons committed 
to insane hospitals with paresis, who 
have come under this treatment. Of 
that number twenty-one have been 
cured, 

tthlorine aa Cold Cure 

The fact that chlorine might be used 
to prevent or cure colds, influenza and 
pneumonia was ilernonstrated during 
the war at Edgewood Arsenal by acci¬ 
dent. It was remarked that cases od 
influenza or pneumonia did not occur 
among the workers in thj laboratory 
where chlorine was being made, al¬ 
though 10 to 20 per cent of others on 
duty at the ar.senal were victims. In¬ 
vestigation showtsl that in the rooms 
where chlorine gas was being made 
there was a slight leakage of chlorine, 
just enough to act as a germicidal 
agent. , 

Following out this idea, the Chemical 
Warfare Service and the Medical De¬ 
partment have made great advances on 
this line and it is now believed prac¬ 
ticable to introduce small quantities of 
chlorine into school rooms, factorie*, 
churches and other places where per¬ 
sona gather. 
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Testing Materials Meeting 
Plans Announced 

S(-ciety B 1 wpnty-ftixth Annual SeHsion 

to Have a Proirram Ueplete With 
Committee Reports and PaperH * 

The twenty-sixth annual meetirii: of 
the American Sra-iety for Testing Mah- 
rial.H is to be held at Chalfonte-IIaddon 
Hall, Atlantic City, N. J., June 25 to 'JM. 
The program promises to be very coin 
plete. Resides the reports of about 
thirty-five committees several special 
papers are to be n*a(I. Some of tlic 
features of the meeting are as follow.^ 
The Endurance of MetaE 
Under Repeated Stresses is discussed 
in two papers, one devoted primarily to 
Pteei and the other to durHlumin ain) 
manpanese bronze. The work (if tjie 
Bureau of Standards m the study of 
Gases in Steel is described. There will 
be a discussion on the desirability of 
irndudinif Chemical Rrquiremonls in 
Cast-Iron Specifications. A further re¬ 
port on Effect of Sulphur in Steel will 
be presenU-d liy the joint committee on 
that Rubj(*<-t. 

Cniicrcic a^ld h'rnifinrrd ('onrrrtr 
The outsUndinj;- feature is a diseussion 
(to which an entire session will In- de 
voted) on the tojiic “What Propf-rlies 
of ami Methods of Makinir Concrete 
Require Further Investifration?” Slav¬ 
as an AK^rej^ate in Concrete is ilis- 
cussed in one paper; Fatijjue of (5>n 
Crete in another; and there are two 
papers on the us(* of Calcium Chloride 
in Coficreti*. 

( ovHiHtoirif - This subject ba.s Innjr 
been a troublesome one. A paper by 
the sub-committee on consi.steiicy will 
record the variou.s conceptions of con¬ 
sistency and methods of test devcdopt-d 
by the several comrnittee.s^ and the 
whole disctissioii will be introduci'd l.y 
a paper treatin^^ with fundamentiil eon 
aiderations involved in this property of 
materials. 

Slufi' — The projjram contains two 
papers on this subject, which will he 
discussed at an A.S.T.M, rneetinp; foi' 
the first time. 

Glfn'- A coniprehimsive discus.sion on 

The Tefltin^:^ of (Jtue“ lias been ai 
ranged at the request if a number of 
glue chemists ami larjre users <>f jiiuc. 
This is an important matter in many 
induatrii's. 

li'Hfiiiff Tile entire meetinj; is re¬ 
plete with valuable papers and reporI< 
on methods I of testing;’, coverint*' sia h 
topics as babbitt metal, magnetic prop¬ 
erties, tool sfei'Is, insulating vainishe.s, 
paints, ooncreti', etc. There are also in- 
cjudod descriptions of new devices in 
extensometers, an acceleromettT foi 
measurinK" impact, and a n(‘w machine 
for testini: textilc.s, 

Chicago Laril Stocks Gain 

Stocks of lani in ChioaKo increased 
20,717,000 lb. in the past month. The 
itocks on May 1 were e.stimated at 
34,212.000 lb., which compares with 
13.495,000 lb. on April 1 and 46,147,000 
Ib. on May 1 a year a(fo. 


Agreement Between American and Italian 
IVoducers of Sulphur 

I'riffs Will Be Fixed From Time to Time—American Production 
to Supply Demands of North America—World 
Consumption Apportioned 


J N A ItKI’ORT dated .Mauli 27. ('on- 
Mil H. Karle Rus.sell of Romi', Italy, 
pive. interesting details of the agree¬ 
ment reeently made by Ainenean and 
•Snilian prodiieers of .sulphur, .Mr. 
Russel! slates that the essential points 
of tile airord eoncern the determinn- 
Iion 111 the sales prices and the desig¬ 
nation of tile (|uantities to lie placed by 
each of tlie contracting partie.s. 

IViei's will he fixed from tune to time 
with referenee to the conditions in the 
iiKlivnkial eonsuminir eountfie.s, and in 
sueli a manner as to reach pradiially 
tlu- pre-war level. 

Hy airreement made at the time of 
siiriiinp tile accord, prices have on the 
average heeii increased hy more than 
one ilollai per ton over tho.se provi¬ 
sionally cleleriiiiiied in October, it»22. 

DiiiHion of Markel.s 

With repard to the division of mar¬ 
kets, it has been decided that the 
.Ainenean pinduetioii .shall supply the 
ileinands of North America, while the 
Italian product will be reserved for the 
nalioiial needs The reinainlMp world 
consumption will be met in deterniined 
pioportions hy Amcrieii and .Sicily, to 
the latter hemi: i;iven the exclusive 
rinht of sale up to (1,5,000 tons for the 
M.aiiufaiture of sulphuric acid in any 
country On (ho basis of ttie approxi¬ 
mate tiinires of the present world con¬ 
sumption, It is calculated that Sicily 
will he aide to export annually about 
M.'.ooo tons of raw and worked sul- 
filnii, in mlilition to the (15,000 tons des¬ 
tined for the inanufaetiire of sulphuric 
acid. These iiuantities aie eoiiaider- 
ably iirealer than those exported hy 
Italy ;n the last few years. 

The (xportation of raw sulphur to 
individual markets will then he reiru- 
lateil, takiiii; into aceount as far as 
possible the advantaires aceriiini: to 
each id' the eoiitraetinp' partie.s from 
their peo,rrapineal position in relation 
to the various consuminp countries. 
The exportation of worked sulphur re¬ 
mains entirely unfettered. The con- 
tiaclinp parties are pledirei! to maintain 
the present siiualion in the industry of 
refiiunp' and Krindinp- of sulphur, which 
rciircsents a guarantee for the Italian 
product ion of worked .sulphur. 

Agreement Holds Until 1926 

Th<‘ duration of the agreement is 
fixed until .Sept. ,70, 1926, and may be 
prolonged. It i.s, however, proper for 
the partie.s to denounce the convention 
even liefore the above date by a notice 
from one to the other of not less than 
6 months. However, it is arranged that 
the rupture of the agreement will not 
take place during the sulphur Belling 
season. 


There is also created a central office 
111 London with representatives of both 
parties for the mehange of data, in¬ 
formation and statistics, and for the 
maintenance of a closer contact be¬ 
tween the parties themselves in re¬ 
gard to the execution of the agreement. 

Settlement of Diaputes 

Kach dispute that may ari.se over the 
same will be submitted to the judgment 
of a board of arbitration with head- 
(juarters in London, composed of a rep¬ 
resentative of each of the parties and 
of a third named by the first two, or, 
in default thereof, hy the president of 
the Chamber of Commerce. 

The agreement is viewed with much 
jubilation by the iSicilian producers, 
who consider it of great importance 
to the sulphur industry as giving to it 
a period of recuperation and relative 
tranquillity necessary to cun' the evils 
of the recent past and 1o provide for a 
better sy.steni and organization. 

General Keihietioii in German 
Export Diitieg 

A general abolition or reduction in 
the German export duties became <■lree- 
tive April 29, aeeording to a eablegriuii 
of that date, received at the Deparl- 
ment of (,oiiimerec from Commercial 
Attache Charle.s E. Herring at Berlin. 
It is stated that owing to the heavy 
decrease in export orders since Febru¬ 
ary and to high prices this measure has 
been deemed necessary. 

It is also reported that German man¬ 
ufacturers and wholesalers, with the 
exception of the clothing industry, are 
generally in favor of abolishing the ex¬ 
port control lioards, which arc known in 
German us the “Ausscntiaiulelsstclle." 


Personals 


Jerome Rockhill, son of the late Clay¬ 
ton Rockhill, has joined the staff of 
Julian W. Lyon & Co., importers and 
dealers in essential oils in' New York, 

M. F. Austin, manager of the vege¬ 
table oil department of J. C. Francesconi 
& Co., has returned from a business 
trip to points in New England. 

William L. Greenbaum has been ap¬ 
pointed receiver for the Kemiko Co., 
disinfectants, 426 Broome St., New 
Y'ork. Liabilities are placed at $4,296; 
assets about $2,000, The company is 
incorporated under the laws of New 
Jersey with authorized capital of 
126,000. 



May 7 , 1923 


CHEMICAL AND METALLUSGICAL ENGINEERINO 


m 


Major Breithut Appointed Chemical 
Trade Commissioner at Berlin 

Has Had Broad Experience in Chemical Industries and Unusual 
Background in Chemical Economics—Widely Known for Work 
in Chemical Warfare Service and War Industries Board 


T he significance of the German 
chemical industry in its relation to 
Dur own developments has led the U. S. 
Department of Commerce to appoint 
Di. E. E. Breithut to the stuff ol Coin 
meriMul Attache Herring at Berlin as 
Chemical Trade Commissioner. In this 
capacity, Dr. Breithut will be of con¬ 
siderable service to the American in¬ 
dustry. 

In selecting Dr. Breithut for this post, 
the Department of (Commerce secures 
the services of a trained chemical econo¬ 
mist. During the war he served as an 
assistant to Herbert Hoover in various 
food conservation campaigns and was 
later commissioned as a major in the 
Chemical Warfare Service. In the 
latter capacity he was attached to the 
headquarters stuff of Major-General 
W. L. Siebert, acting first as chief of 
personnel, then as chairman of the 
chemicals group, price .section, of the 
War Trade Board, and subsequently as 
chief of procurement, salvage and sales. 

After the armistice, Dr. Breithut 
spent 4 years in dyestuff and other in¬ 
dustrial chemical work, returning to the 
('ollege of the City of New York last 
y<‘ar. 

While teaching there Dr. Breithut in¬ 
stituted a course in the economics of 
the chemical industry. Thi.s attracted 
widespread interest in educational cir¬ 
cles and it so impressed the chemical 
trade that the Salesman’s Association 
of the American Chemical Industry in¬ 
duced Dr. Breithut to give a special 
evening course particularly adapted to 
the requirements of its members. 



V. K. JUJMlTHli'r 


The new trade cominissioner has con¬ 
tributed several articles to the liter¬ 
ature of ehemi-stry, both popular and 
technical. Ills technical publications 
include “Is There an American Dye 
Monopoly?” “The Economic Status of 
The American Chemical Iinlustry,” and 
“Prices of Chemicals During the War.” 
More recently he has published “The 
Inspection of Estublishnienta J^roducing, 
Using or Refining Wood Alcohol,” and 
“A New Method of Measuring the 
tiai Vapor Pre.ssures of Binary Mix- 
ture.s,” 


New York Chapter Formed 
by Institute of Chemistry 

The New York Chapter of the Ameri¬ 
can Institute of Chemistry came into 
being on April 30. On that date about 
thirty members of the National In.sti- 
tute gathered for dinner and prelim¬ 
inary election of officers for a New 
York chapter. Dr. R. V. Bacon was made 
chairman. Dr. A. Naglevoort wa.s 
elected vice-chairman, Thomas Wright 
treasurer and C. Ti. Bryden secretary. 
At the same time publicity and memher- 
ship committees were appointed. 

The first work to be done in the state 
of New York is that of classification 
of chemists according to economic 
status. To this end it is proposed to 
make a fact-finding survey concerning 
the chemists of the entire district. 
Following thi.s classification a more 
definite plan of activi^ will be adopted. 

In the meantime the enrollment of 
properly qualified members is sought. 
The next meeting of the chapter is to 
be held on May 28. The hour and 
place will be announced later. 


Dye Imporlers Contemplate 
New Association 

Several importers of dyes are con¬ 
sidering the formation of a .separate 
and distinct organization. What form 
the new body will take is as yet un¬ 
announced. Question exists as to the 
advisability of aftiliating with a national 
a.ssociation of importers as a dyestuff 
group. 

Among those mentioned as inter- 
e.sted in such a project are William 
Buur, of Bachmeir & Co.; Mr. Loeffler, 
of the American Aniline Products Co.; 
Mr. Rosenthal, of the Ackerman Color* 
Co., and Dr. Piekerall, of Herman A. 
Metz & Co. 

G. C. Davis, former government tariff 
expert, has been called into consultation 
by those interested in the plan. Mr. 
Davis has acted in an advisory capacity 
in tariff matters for a number of the 
larger dye houses in New York, and 
his views are being sought with respect 
to the problems with which an organ¬ 
ization such as Is contemplated must 
cope. 


News Notes 


^ Eighty per cent of the dyes consumed 
in Great Britain are now being pro¬ 
duced by the British dye-making indus¬ 
try, according to an analysi.s of the 
dyestuffs business in the United King- 
ilom receivi'H recently by the Commerce 
Department from Consul General 
Robert P. !:lkinner, at London. 

Another uar-time project of Uncle 
Sam is being offered for sale. Bids on 
the Norfolk army supply base, covering 
an area of 900 acres, with termini 
improvements, are to be opened on May 
23. As a .shipping, export and storage 
base, this area is one of the best 
located on t.he Atlantic seaboard. 

Yhe quantity of hydrocyanic acid 
absorbed by a large number of fumi- 
g lied fruits, vegetables, see«ls, flour and 
other foodstuffs has recently been de¬ 
termined in the Bureau of Chemiatry. 
The result.s of thi.s work, as well aa B 
brief review of the literature, are to be 
given in a bulletin, immediately obtain¬ 
able from the Division of Publications 
at Washington. 

Synthetic apple oil prepared by Dr. 
E. B. Power and his associate, V. K. 
Ghesnut, of the Bureau of Chemiatry, 
for w'hich a public service patent was 
granted in 1922, i.s now being manufac¬ 
tured by a commercial concern in New 
York. This apple oil posaesaea the 
aroma of ripe apples and is the result 
of a prolonged chemical investigation 
their odorous constituents. 

Barely 1,000 ounces of platinum con¬ 
stitutes the total production of the 
United States for 1922. J. M. Hill, of 
the Geological Survey, points out that 
the larger’part of this was produced 
in California. 

War mineral claims to the number of 
about HOO have now been settled. This 
leaves about 400 of the less important 
ones open to adjustment. Of the $8,6CM),- 
000 appropriated by Congress 2 years 
ago, $2,250,000 remains for the remain¬ 
ing settlements, which it is planned 
may all be made by January, 1924. 

Recent. sp(H‘ifirationK that have been 
submitted to the American Engineering 
Standard-^ Oimmittee for comment and 
criticism, prior to their formal adoption 
hy the Federal Specifications Board, in¬ 
clude: Steel custing.s, foundry pig, seml- 
.steel castings, ingot copper, ingot tin, 
slab zinc and phosphor copper. 

SwiHH iron foundriea are operating in 
many cases at a loss. The outlook Is 
regarded as extremely dubious due to 
the cutting off of iron and coal supplies. 
A rise in prices is considered urgently 
nwessary if activity at these works is to 
be continued. 

The British America Nickel Co. is 
shortly to resume operations, discon¬ 
tinued two years ago. 0. A. Rose of 
New York is to be general manager of 
technical operations. The capacity of 
the plant will eventually be 10,000 tons 
of nickel a year. Production of other 
metals, especially copper, will also be 
carried on. * 
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G)al-Tar Dyes Imported Through Port of 
New York During April 
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I MPORTS of coal-tar dyes for April 
totaled 242,022 lb., with an invoice 
value of $250,751. 

The four ilyes leading,'’ in tjuanlity 
imported were xylene yellow, 

diamino^ene blue, patent blue (No. 
642) and tliazamine blue RK. Of (iic 
total quantity imported in April, 

42 per cent came from Switzerland, ‘17 
per cent from Oermany, IH ptT tcnl 
from Italy, 2 per cent from Canada 
and 1 per cent from Knijland. Swil 
zerland led for the first limt* in l!l2;;, 
indicating’’ that the Ruhr occujiation has 
not Kcriou.siy affecttM) the sup)»iy ot raw 
material for flye making: in tliat coiiii 
try. Prioi to the war Switzerianii de¬ 
pended almost, exclusively on Oermanv 
for these materials. Official slalistic- 
for 1P22. liow'cver, show that she im 
ported ennh- and intermediates I'tami 
France, Orent Rritain, Poland. Ila'y. 
Czechoslovakia. United States and 
Germany 

The dyes in this report are jrroiiped 
by Schultz numlHUs and in the case of 
those which could nol he idmititied by 
Schultz numl>ei, the elassilicatmn a* 
cordiny: to onlinar.s metluHi of appii 
cation Wiis u<lo])ted. As the pastes and 
pow’ders of the vat dyt’S vary widely 
in streim'fh and (|uantity, each vat dye 
has been reduced - in nearly (wery <‘as<' 

—to a .single stren^-:!)! basis. 

The desi^mation “c” for competitive, 
and “n.e.' for mm-competitive. in 
*- 

Head of Nilrule Survey Named 

The nitrate invostiiration of tlie 
government is to he in charge of 11. A. 
Curtis, formerly general manager of 
the Clinchfield Carbocoal Cor[»oration 
and during the war conmrled with the 
Onlnance l)e))artmem. 

William H. Walker, of Glenn Willows, 
Calif., was named V*! Hssi.stant head of 
the nitrate survey. He is a vice-pres 
ident of the American Farm Rureau 
Federation and is to lake charge of 
the study (*f the probable demand for 
nitrates, chiefly from the agricultural 
point of view. 

The work of the investigation will be 
canied on in close collaboration with 
trade and governmental organization.s 
already active in the field. 

Potash, accmaiing tc* a statement by , 
Secretary Hoover, probably will be the 
next chemical commodity to be taken up 
by the foreign monopoly survey. Thus 
far Mr. Hoover sees no necessity for an 
investigation into the .lapanese control 
of camphor production, on the theory 
that a largo part of the product is 
manufactured synthetically. It is the 
department’s intention, however, to 
make a study of all raw materiaU of 
import upon which this country is de¬ 
pendent and which are produced under 
foreign monopolies. 


column 1 of the report, indicates the 
appiaisement basis f<jr the asses.sment 
of the nd valorem duty in paragraph 
2S of the tariff act of 1H22. Those dye.'' 


without designation are doubtful, pend- 
ing further investigation. 

The ad valorem rate for competitive 
dyes is based on the American selling 
price, as defined in subdivision (/) 
of section 402 of title IV; the ad 
valorem rate for non-competitive dyes 
IS based on the United States value, as 
defined in subdivi.sion (cl) of section 
402 of title IV of the tariff act of 1922. 
All dyes are listed where imports for 
the ni('nth were,500 lb. or more. 
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Ernest C. KHpstein Dies 

Ente»i Christian Klipstein, head of 
E. C. KUpslcin & Co., the Warner- 
Klipatcin Co. und the Bulls Ferry Chem¬ 
ical Co., died Sunday morning, April 29. 
Mf. KlipsUnn had been stricken vdth 
an attack of kidney trouble only 4 days 
prior to his death and wus taken to 
St. VincenlV Hospital. New York City, 
but failed to res]>ond to treatment. He 
was born in Virjrinia in 18^1 and for 
many years hud occuided a prominent 
position in the dye and chemical indua- 
trie.s of this country. He is survived by 
his wife and three sons, Ernest H., 
Gerald H. and Kenneth H. Mr. Klip¬ 
stein had liv<‘d in East Oranpe, N. J., 
since IHH'd. and funeral services were 
held at his laU* liumc Ihi-re on Tuesday 
afternoon. May 1. 


Financial NoIch 


A larire pm-ceiitaBe of the securities 
of the SI. Louis (’oke &. Chemical Co. 
has been pledired to the readjustment 
plan of till' conijiany's financial struc¬ 
ture, which w'ould reduce fixed chnrgea 
from $I,2:t{l.24H to $454,160. The re- 
adju.stnu'nt of the finances will un¬ 
doubtedly li(‘ throuirh the medium of a 
new' company, says a report from St. 
Louis. 

Mathic.'^on Alkali Works, Inc,, re¬ 
ports foi- the (piarter ended March 31 
last net earnings of $386,303 after 
de])veciati<in, compared with $151,067 a 
year af^o. Gross ea^nin^rs totaled $521,- 
’ 227 . against $286,750. 

Stockholders of the Commercial Sol¬ 
vents Corporation at a special meeting 
authori7'.e(i*an is.sue of $1,000,000 8 per 
cent first preferred stock for the pur¬ 
pose of building a new plant. 
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Tunncssi'C ('oppi'r & Chemical Cor- 
poratiiiM shows a net income of $837,- 
421 for lil22, equivalent to 42c. a share 
earned on the 794,42fi shares of capital 
stock of no par value. This compares 
with a net income of $147,17.'), or 18c. a 
share, in the previous year. 

The New Jersey Zinc Co. reports 
income of $1,908,486 for the first 8 
months of 1923. This includes divi¬ 
dends from subsidiary ci mpanies and is 
after deduction of expenses, taxes, 
maintenance, depreciation and other 
charges. The total compares with 
$1,126,080 in the same period in 1922. 

The American Hide & Leather Co. 
reports a deficit of $118,178 for the first 
3 months of 1923, after payment of all 
operatinK expenses, interest oi. loans, 
reserves for depreciation and other 
churees. This compares with a deficit 
of $23,221 in the same period last year. 

The Columbia Textile Co. for the 
quarter ended March 31 reports net 
sales of $1,513,177 and net income 
available for bond interest, after 
depreciation and other charges, of 
$111,681. 
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Current Prices 
Imports and Exports 
The Trend of Business 


mtinunana 



iii)nnnnniifinnnni)nnnnniifin n nan 


Irregular Price Movemeiil Features 
Trading ill (dieiiiieals 

Aceiic Acid Advanced in i’rice—Hichromaies Stronger—Fornialde- 
hyde SleadieE—Tin Crystals I,ower—Nitrite of Soda Weakens 
Under Increased Offerings—IJed 1‘russiale of Potash 
Sells Off Sharply—(ilaubers Salts Weak ' 


T he movement of prices for cla'in- 
ieals in the past week has been 
very irregular. In some eases impoite.l 
makes have come on our market in sulii 
cient volume either to heat down the 
prices asked for dome.stic goods or to 
cause their own o/fering at huyers' 
prices. Nitrite of soda is one of the 
materials which came in from ahroiul 
only to find an unreceptive market ami 
many holders preferred to cut prices 
rather than hold for a higher markid 
later on. (ilauliers .salt was in a snu. 
liar position, with little chanee of a 
stronger market until supplies get into 
stronger hands. In u few cases .siieh 
as bichloride of tin and tin crystals 
lower prices were the result of reduced 
production costs. On the other hand 
the advance in acetate of lime as an¬ 
nounced a week ago hod the elfert of 
bringing out new iiriee schedulo.s for 
acetic acid, hut as some proiluccis were 
affected more than others by the change 
in the raw matiuial it was natural to 
look for a difference in qutitations for 
the acid and there is a range according 
to seller, esjieeially on the higher 
grades. 

Export buying, which has been a fea¬ 
ture in the market for caiustic soda so 
far this year, was less pronounced and 
values were a little le.ss linn, us some 
sellers were willing to sucrifiee a little 
in order to book business. On the 
other hand heavy *arrivals of arsenic 
from foreign markets were readily ab- 
.sorbed on arrival here. The arsenic 
.situation shows little if any cliaiige. 
Buyers have their ideas as to what they 
want to pay and when their limit has 
been reached they retire from the mar¬ 
ket. In spite of reports that an exten¬ 
sive short interest exists, this is not 
borne out in Uie market, which would 
be highly sensitive to heavy buying. 
Formaldehyde still feel.s the effects of 
second-hand offerings, hut the latter 
have been much reduced in volume and 
the market is coming under the control 
of producers who say that resale lot.s 
recently have sold under the co.st of pro¬ 
duction. Red prussiate of potash was 
practically a drug on the market a 
short time ago. Some holders of stocks 
began to sell at private terms and far 
enough under the quoted levels to inter¬ 
est buyers. In this way considerable 


of Ihis nuUerial ha'- cluiiigcd hands, 
lull there is no such thing as firmness, 
III price. 

Acids 

Acetic Acid—The market has been in 
a rather un.settled position, following 
I he recent advance in acetate of lime, 
i'rodlieer.s of acid who require acetate 
of lime have put up prices, hut .some 
dilference is found according to seller. 
Several of the large.st consumers are 
leveled on old contracts, luit business 
was reported to have been good during 
(he past week. Prices for 28 per cent 
arc given at d.lWc. per lb. and for bf 
pi'i- cent (i.Toc. per lb, The.se quotations 
arc for carlots with the usual premi¬ 
ums for smaller lots. Glacial acetic 
acid IS .still available at 12e. per lb., 

I allots, although mo.st sellers are ask¬ 
ing higher prices. 

Boric .Acid—Some producers luwered 
asking prices during the period. De¬ 
mand was moderate, but competition is 
rather keen, Pre.sent iirices show a 
range from 11c. to llic. per lb., in bar¬ 
rels, for round lots, the dilTerenee lieing 
according to .seller. 

Hydrofluoric Acid - According to a 
report ju.st issued by the Department 
i.f the Interior there were 4,800 short 
toms of fluorspar shipped to makers of 
hydrofluoric acid in 1022, as compared 
with 1,823 short tons in 1921. This 
would indicate a material increase in 
the output of the acid last year. The 
present market is a quiet affair. Ask¬ 
ing prices are unchanged at 7(a)8c, per 
111 . for 30 per cent and ll@12c. per lb. 
for 48 per cent. 

Sulphuric Acid—Inquiry for prompt 
delivery has eased off a little, but eon- 
tract holder.s are calling for stocks and 
the position of producers has hardly 
(improved. With some sellers prices are 
little better than nominal, but former 
prices arc still holding, with 60 deg. 
acid quoted at $9.B0@$11 in tanks and 
66 deg. acid at ?16(S)?16,50. 

Tartaric Acid —With the buying 
movement holding up, the strength of 
the market was demonstrated by 
another advance of IJc. per Ib. last 
week. The revised asking price is 37}c. 
per lb. and the market was reported to 
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he stroriir even at the advance. Imported 
tartaric sold earlier in the period at 3dc. 
per ib. and an offerinj^: for .shipment 
wa.s mnd(‘ on the basi.s of 29c. per lb. 
in bond. 

Potashes 

Bichromate of Potash—Some delays 
in deliveries are reported and the mar¬ 
ket has tak(‘n on a .stronjfer tone as far 
as prices for prompt shipment are con- 
eerned. The j^eneral asking price is 
^;'iven at 11c. i>er lb., f.o.b. works. 

Caustic Potash—Sale.s of .small lots 
ef imported were made at 8ic. per Ib. 
on spot and some jjoods afloat sold at 
Kc. per lb. The j^eneral a.skin^r price 
for imported on spot was 8ic. per lb. 
Some producers of domestic caustic put 
prices up to 9c. per Ib. at works, but 
there were offerinjjs of domestic make 
at 8ic. per lb. and prices showed a 
ranjre according to seller. Opinions 
differed regarding the strength of prices 
and regarding the outlook for the 
present. 

Muriate of Potash—New prices on 
German muriate have been expected 
but so far have not been made. The 
market is unsettled, as offerings are 
widely scattered and selling pressure 
has weakened values. The current quo¬ 
tation of $35 per ton is still subject to 
shading. 

Permanganate of Potash —While 
prices of 22c. to 24c. per lb. were asked 
for spot material there was not much 
trouble in finding sellers at the inside 
figure. Offerings afloat were available 
at 21ic. per lb, and prompt shipment 
was quoted at 21c. per !b. Demand 
was not large and this no doubt influ¬ 
enced some holders to offer inducements 
in order to dispose of stocks that they 
have on hand. 

Prussiate of Potash — Red prussiate 
has been quietly selling at private 
terms for the past 2 weeks or more. 
Last week prices were lower than ever, 
and sales went through as low as 70c. 
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pi.r lb. The market closed unsettled, 
svith intimations that 70c. could still be 
(lone by buyers. Yellow prussiate was 
m ouiet demand and while 37c. per lb. 

IS asked, this price likewise can be 
■.haded. 

* Sodas 

iliehromate of Soda—The market is 
stronirer with reports that the output 
,,l some producers has been curtailed. 
.Sellers have been less eager for round 
lol orders, especially ftir prompt ship¬ 
ment. The asking price is generally 
held at He, per lb., with spot offerings 
having changed hands in a small way 
at 7iic. per lb. 

CniiHlic Soria—While export orders 
-till are heard and some of good vol¬ 
ume, it is evident that the demand from 
overseas has fallen off as standard 
makes have been offered at 3.40c. and 
other brands were free at 3.30c. for 
New York. Domestic buyers are tak¬ 
ing deliveries with regularity, hut total 
business for the week appeared to be 
on the decline. Prices for .standard 
makes continue at 2ic. per lb., carlots, 
at. the work.s, basis 60 per cent, and up¬ 
ward for smaller lota. 

Fluoride of Soda—Increased produc¬ 
tion costs have been a factor in the 
market for domestic made fluoride and 
asking prices have responded. The quo¬ 
tation for round lots is now 11c. per 
Ih. works. Offerings of imported also 
are firmer and 9i@9ilc. per lb. is 
asked. 

Nitrate of Soda—Demand from the 
fertilizer trade has been of small pro¬ 
portions and prices for B.! per cent are 
easy a.s a result. There were offerings 
at J2..6U per 100 Ih. f.o.b. Charleston, 
during the week, hut spot material at 
New York was limited and was pretty 
well held at !|i2.60 per 100 lb. There 
were no new developments as far as 
shipments were concerned and new 
contract prices have not yet been named. 

Nitrite of Soda—Imported material 
has been reaching the market in a 
rather large way. In fact the pres¬ 
sure of such offerings has had a de¬ 
pressing effect on prices and offering.s 
were freely available on s])ot at He. 
per lb. For shipment 73c. jier lb. could 
he done and with lower cables from 
primary points abroad the situation 
showed a decided change in btiyeis’ 
favor. 

Prussiate of Soda—The market for 
yellow prussiate of soda has settled at 
the 17ic. per lb. level. This price is 
quoted by first hands and any material 
held by others must meet this com¬ 
petition. Imported was largely neg¬ 
lected, with shipment prices reported 
fractionally higher than the price asked 
for domestic. 

Miscellaneous 

Acetate of Lime— The new price list 
was in effect throughJut the week and 
sellers agree that price shading will 
not be a factor unless there is a change 
in fundamental conditions which will 
admit of manufacture at a larger mar¬ 


gin of profit. Current prices are 4@ 
4.0Bc. per lb. 

Acetone—For spot goods the price 
is 25c. per lb. and upward on a quantity 
basis. On round lot shipments from 
works the quotation is 244c. per lb. 

The recent marking up in price brought 
about increased inquiry, but actual 
orders placed are said to be moderate. 

Arsenic- There were reports of sales 
of white arsenic in the spot market at 
1.51(a!15ilr. per Ih. Interest is keen but 
reports differ on the volume of busi¬ 
ness ])laced. Rather heavy arrivals 
from abroad were reported but most of 
these seemed to be destined to fill old 
orders. F'rom the various reports heard 
it is clear that no decided priae move¬ 
ment Ihreatens. This is shown by offer¬ 
ings of immediate from Canada at 15c. 
per lb., with the same price quoted for 
May-.lune shipment. Until buying 
becomes more active it, would seem that 
offerings are large enough to prevent 
any sharp advances In price. 

Bleaching Powder — Recent slowing 
up in consuming demand has brought 
out some selling pressure. Producers 
who found goods accumulating began 
to cut values in order to attract new 
accounts and this has been done by so 
many factors that it is almo.sl equiva¬ 
lent to a general lowering of prices on 
prompt shipment from 2c. to l.BOe. per 
ih. for large drums, f.o.b. producing 
point. The contract price is unchanged 
at 1.90c. per lb. works 

CopperasProducers report fairly 
active trading and a firm situation, busi¬ 
ness passing at $29(rt)$29.75 per ton, 
f.o.b. works. 

Copper Sulphate — There was no 
change in the position of imported sul¬ 
phate and prices continue to be easy. 
On spot goods said to he of good quality 
are offered at 54c, per Ih., with the 
po.ssihility of buying under that level 
on a firm bid. The same price applies 
to shipments. Domestic sulphate is 
affected somewhat by the competition 
from foreign, hut some producers have 
a good part of their output sold ahead 
and are relying on quality to uphold 
demand for their goods even at a price 
differential. Prices for domestic are 
quoted at Gc. to 6..50e. per !h. according 
to sellei and quantity. 

Formaldehyde--Odd lota still appear 
c,n the market. Sales at 143c. per lb. 
were noted and it is believed that more 
lots at that figure can be located. In 
general, however, the market is work¬ 
ing into a firmer position as Ibc. per lb. 
is the lowest price of prominent factors 
and 154c. per lb. is quoted by many. 
It is a question of cleaning up the sec-'* 
ond-hand lots before the market will 
settle at the higher level. 

Methyl-Acetone — Makers announced 
an advance of .5e. per gallon, following 
closely upon the uplift in the market 
for acetate of lime. The revised sched¬ 
ule of prices quotes 80c. per gal. in 
tank cars and 8Bc. per gal. in drums, 
round-lot basis. 

Tin Crystals—Lower price levels have 
been announced for May deliveries. The 


easier position of the metal market is 
responsible for the reduction in crystals. 
Current prices are 354@)36c. per lb., or 
a decline of 14c. per lb. from the April 
figures. Biehloride of tin also was 
marked down and is offered at 124@13e. 
per lb. 

DeiiaturtMi AlrohttI Steadiee 

home traders reported a better feel¬ 
ing in the market for denatured alcohol 
a,s outside ofierings were not so much 
in evidence. The demand was fair and 
htdding.s were not considered large. On 
the No. 1 .special the market held at 
33c per gal. in drums, and 39e. per 
gal. in barrels, round-lot basis. The 
No. 1, 1K8 proof, completely denatured, 
was muiiitairied at 41c. per gal., in 
drums. F.thyl spirits, U.S.I’., 190 
probf, closed unchangtsi at $4.70 per 
gal., in barrels. Producers of methanol 
reported the market as firm, but 
quotahly unchanged at SI.18 per gal. 
for the 95 per cent, and $1.20 per gal. 
lor the 97 jier cent. The fact that 
other wood distilluU's were advanced 
about a w'cel; ago apparently had no in¬ 
fluence on metlianol. 

- 

Philip WtuHPiiihal Arrested 
On Charges of Fraud 

Philip Wcisenthul, prcRident of a 
choniical firm in llamburjj, Gprniftny» 
and with New York offieea at 5G5 Broad¬ 
way, waH arresUMi on Monday as he 
reached New Y'ork on the steamer 
“American Leirion." Mr. Weisenthal is 
churKed with defrauding the American 
Express C'l) of $300,000, secured as 
loans against fraudulent invoices. Sid¬ 
ney Hass, manager of the New York 
branch of the Weisenthal interests, also 
was taken Wito custody. Both men are 
charj^ed with grand larceny and forgery. 

It ifl stated that Weisenthal, after 
getting export invoices passed by the 
American consular agent at Hamburg, 
made out new invoices in which the 
value of the goods was increased ma¬ 
terially over the amounts shown on the 
original invoices. The false invoices 
were then presented to the Hamburg 
agent of the American Express Co. 
and loans negotiated on the basis of the 
raised figure.s. Weisenthal led his pur¬ 
suers a lengthy chase before being 
taken into custody. He left Germany 
for London and from the latter city 
sailed to La.s Palmas, thence to Rio de 
Janeiro, to Buenos Aires, aad from the 
latter port to New Y'ork. 


Cobalt and Cellulose Imports 
Included in Return 

Beginning on May 1, the Chemical 
Division of the Department of Com¬ 
merce expanded its service of record¬ 
ing chemical imports through the port 
of New York by adding those chemicals 
covered by paragraphs 27 and 28 of the 
tariff law. Paragraph 27 refers to 
cobalt oxide and other cobalt salts and 
compounds. Paragraph 28 refers to 
compounds of pyroxylin and other cel¬ 
lulose esters. 
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Coal-Tar Products 

Spot Phenol Steady—Connumers Not So Anxious Over Future Supply 
—Benzyl Chloride Higrher—(Jreosote Oil Arrives From Hull 


T HK output of the byproduct coke 
ovens has increased steadily since 
the first of the year, yet the supply of 
coal-tar bases has ruil shown a corre 
spondinji' ;tain. This is explained by the 
fact that producers and distillers have 
found it more profitable to utilize thi'' 
material in crudt* form for heatinj: 
purposes, manufaclurintr roo/intr ma¬ 
terial,s, road-binders, etc. As a result 
the outfmt of natural phenol i' not 
likely to increase appreciaidy, and with 
surticient tarilf protection the trade is 
now lookinj’’ forwani to a larjrer output 
of the synthetic pro<luet. Plimiol on 
spot sold in a small way during th<‘ pii't 
week at prices ranj^iiiK from riTiff/'»7e. 
per Ih., hut on contra<'t th(‘re was a pos¬ 
sibility of dollar business at close to I’He 
'the dr.)]) in tt'asohiK* naturally led 
traders to look for an easier situation in 
bi-n/ol. but produce’s annoiineid no 
chanj^e in Iheir |)olicy of market itm thi- 
commodity. The })roduetion is moving 
in a satisfactory way in rnoloi fuel 
cburinels and so far as the jiure n:rad(' 
is concerned jirices are firmly niain- 
tniiual. The arrival of a ear^p) of creo 
sole oil from Hull allracled niindi at 
tentioM. The demand for creosote ods 
has b(M‘n u:oo<l and firm prices wore the 
rule. Produi'ers of Ixmzy] chloride ad 
vanced contract prices. Kenzaldtdiyde. 
technical, was in j.rood demand. Naph 
thaiime on s|)ol was nominally uii 
chan^red Cresylic acid was otrered 
more freely liy ])roduce!s, and this wii'- 
reflected in casim- iinces for the im 
})orteil materia] for either immediati' or 
nearby delivi'ry. Tliere no new 

developments in cotirieetion with the 
tariff on cresylic aci<l- Xylenes weie in 
scanty sup])ly and so far as spot ma 
terial was <-oncerned tlie markid was in 
n wholly nominal ])osition. 


Henzene- The production appears to 
be w(dl taken care of despite numerous 
reports of a ijuiet .state of trade. The 
detdine in prices foi- jjasolme did not 
chancre the attitude of producers, wdio 
seem to feel (hat consumption of motor 
benzol will not meet with any serious 
setback. Production of the ])ure benzol 
IS moderate* and prices ruled steady in 
nearly all diri'ctions. The DO per cent 
benzol h(d(l at 27<-., contract basis. The 
pure was unchariKed at d0('rtdt2c. jier 
pal., Ill (truins, carload lots or mo^e. 

Creosote Oils—A round lot of creo¬ 
sote od ariived at New York last week 
from Hull. The market was fairly ac 
live and With domestic jirodiiclion well 
taken care of prices were firmly main¬ 
tained. On the 25 fier cent pradc the 
market sc'ttled at d-KmlUic. per pal. 

Cresylic Acid — Ni‘W jiroduction is 
CHininp in, and this iiiHuenced holders 
of foreign material to offer su])plu‘s a 
tittle more freely. Nominal quot-ations 
on the 07 per I'ent pradc, in drums, 
ranped from $ 1.2r)(^ii$ldi() per p^at. 

Naphthalene — New contract jirices 
were not announced, bul a feehnp ])re- 
vaiis lhal th(‘ ranpe will be hipher than 
last year, when the bulk of the output 
of ilonieslic jiroducers sold at fii^nTc. 
))er II). The spot markol for hull and 
tiakc was nominal at Di(uH()c. per lb. 
Demand wms not up to exjiectation.s. 

Phenol- ScattiTC'd lots of spot ma¬ 
terial sold throuph second-hands at 5.5 
uehTc. ])er lit. The traders were not so 
bullish on forward material, feelinp 
tliat enoiiph new production of the syn¬ 
thetic jihenol would come on the market 
in the near future to lake care of the 
expansion in business. On contract ma¬ 
terial ])i-o(iucers were not openly quot¬ 


ing, but it wa.s reported that last sales 
went throuph around 28c. Producers 
were not at all pleased with the efforts 
of speculative traders to “bull’'_ the 
market. 

Benzyl Chloride — Production will 
soon be increased so as to. meet the 
requirements of the trade, but prices 
will be raised because of the higher 
cost of manufacture. The leading pro¬ 
ducer will revise his schedule on the 
1)5@97 per cent refined to 45c. per lb, 
and on the techflical to 80c. per lb., de¬ 
liveries to commence in July. 

Benzaldehyde—There was a good call 
for the technical grade at 75c. per Ib. 
in drum.s and 80c. in cans. The market 
closed firmer. 

Salicylic Af!d—Demand was quiet all 
last week, but with stocks moderate 
prices w’ere steady at 47^48c. for the 
technical. 

XyleiK'—The pure in drums, on spot, 
sold throuph outside channels at 95c.@ 
$1 per lb. The contract price was un¬ 
changed at 7.5c. per )b. 


Trade Notes 


The Naphthalene Products To. is a 
new conci'rn at Birmingham, Ala., which 
has begun to manufacture refined naph¬ 
thalene |)ro<lucls. 

The j)urcha.se by Ortainleeil Products 
Corporatmn of the properties of ('ook’s 
T.inoleum (k). and tin* Standard Inlay 
(’o. has been ratified by the stock¬ 
holders of all of the corporations and 
titles have been passed. 

John D. Ryan, chairman of board of 
directors of the Anaconda r()])per Min¬ 
ing Co., in commenting on the income 
stalemetil of the company, staled that 
the zinc oxide plant at Kast Chicago 
operated throughout the year and pro¬ 
duced 2,008,535 Ih. Construction of an 
operating unit of a French process 
plant with capacity of approximately 
16,000 Ib. of zinc oxide daily was about 
completed, while a similar plant was in 
process of construction at Akron, Ohio. 

The Air Reduction Co. has leased 
offices in the Canadian Pacific Building, 
Madison Ave. and 44th St. 

The United Smelting & Aluminum 
Co., Inc., of New Haven, Conn., has 
opened a new warehouse at 216-218 
Water St., New York City, to which it 
is also removing its offices. 

The annual meeting and election of 
officers of the Paint, Oil and Varnish 
Club of New York will be held on 
Thursday, May 10, at Delmonico's. Sen¬ 
ator Royal S. Copeland will be the 
guest of honor. 

The plant of the Cornwall Chemical 
Corporation, at Cornwall, below New¬ 
burgh, was destroyed by fire May 1, 
with an estimated loss of $100,000. The 
fire started when chemicals, leaking 
from a storage tank, came in contact 
with boilers and exploded. 
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CHEMICAL AND HETALLTJBGICAL ENOINKSUNO 


Vegetable Oils and Fats 


Linseed Oil Futures Lower—Nearby Cottonseed Oil Steady—China 
Wood Easier—Coconut Unsettled—^Tallow Declines 

''J'RADlNtJ in vegetable oils and ani- 


^ nial fata was quiet all week and the 
;,i)ilency of prices, taken us a whole, 
was toward lower levels. Liquidation in 
imiiorted linseed oil resulted in a very 
unsettled market for thg foreign male 
nal. Uoracstic linseed oil fur summer 
ilelivory went off fully Sc. per gal. 
.Shorts were buyers of May cott.inseed 
,,)1 111 the option ring and this seivinl 
\o steady prices for the old crop months. 
Crude was nominally unchanged. China 
wood oil was offered more freely tor 
shipmciil.s. Easier [iriees obtained tor 
loeonul, soya, palm and sesame oils. 
Tallow again went off, outside goods 
eipial to extra bringing 8Jc. per lb. de¬ 
livered. There was little or no buying 
intere.sl in lish oils for future delivery. 

Linseed Oil—Crushers continued in 
offer spot oil in a rather limited way 
and prices held on the JL17 per gal. 
basis for carload lots, cooperage in 
eluded. On futures, however, the .situa¬ 
tion eased off until several crushers 
a])peared anxious for July forward tuisi- 
ness at IfLOh per gal., I'arload lots, 
(ooperage ha.sis. Demand was quiet all 
week and the larger cumsuiners eoiilil 
not be int.ere.sted in forward niateniil. 
The fact that close to 5,(100,000 bushels 
of seeil are now afloat consigned 1o 
United .States ports led many to take 
the stand that the oil situation will soon 
right itself. Argentine shipments con¬ 
tinue at a lilx'ral rate and last week saw 
several offerings of Indian seed at a 
premium of only 15c. per bushel over 
the prevailing c.i.f. quotation on the 
Argentine product, A small parcel of 
Moroccan seed also was availalde. 
With indications of a larger acreage in 
the northwest the seed supply in sight 
for the remainder of the year looms up 
rather large, notwithstanding the 
healthy increase in the volume of oil 
salc.s. ’ Domestic cake prices were 
steady so far as crushers were con¬ 
cerned, the market settling around 
f36,60 per ton, f.a.s. New York. Im¬ 
ported oil was unsettled all week. Re¬ 
ceipts were larger and this prompted 
some “profit taking" by the speculative 
element. Spot foreign oil sold down to 
$1.05 per gallon, in barrels, Private 
advices from London reported sales of 
bulk oil for June-July shipment to 
America. May shipment from the other 
side closed nominally at $1.0.5 per gal., 
in barrels, duty paid. 

Cottonseed Oil —May oil in the option 
market on the Produce Exchange was 
steady to firm on covering by shorts. 
Futures were unsettled on the general 
weakness in other commodities. The 
sugar investigation Mt a damper on 
speculative activity. New crop develop¬ 
ments attracted attention and several 
private preliminary estimates on acre¬ 
age indicated an increase in the plant¬ 
ings of approximately 10 per cent. May 


nil, prime summer yellow, sold up lo 
11.8:!e. during the week. December 
soid under he. per lii. Crude held at 
lOc. mills on ncluul sale.s. Rumors 
that tins figure could he shaded lacked 
(onfirmation. Bleachahle oil was of¬ 
fered at 11 Ic., buyers' tanks, t.o.,h. Now 
York, with no buyers. Cash traile m 
cooking oil and lard eompouiid wu.s 
slow, yet no weakness developed in ihe 
local nuirkel. Operulors now belieu 
ths.t th(‘ April consumption •figures 
when available may show that not more 
than 1.5(1,000 barrels were disposisl of. 
Lard slocks in Chicago inereas,"il JL- 
000,0011 iiounds iluring the month ol 
Aiiril. I.aril eonipouml was noii'inally 
unchanged at loir, asked, carload lots, 
f.o.h. New York. Oleo sleariii ■ was 
easy at lOie.. with no sales. 

China Wood Oil The undertone was 
easier on free offerings from the coast. 
SiHit oil settled at :iri(d)dKe, per Ih., 
while on futures there were Kellers al 
ofifpOTc. |)er Ih., f.o.h. New York, ac¬ 
cording to jiosilion. Trading was dull. 

Cm-onul Oil The coast market for 
Ceylon type nil was unsettled with sales 
of several tank cars of May al KJc. 
Most traders, however, continued to 
ask i)c. on coast husiness. ( eylon type 
oil was offered in the New York trade 
at file, per lb., sellers’ lank cars, im¬ 
mediate shipmenl. Copra wus quiet 
but unchanged al .5il((eri6c. per lb., c.i.l. 
coast, standard lirarids. Copra cake 
was offered at $31 @$52 per ton, f.a.s. 
New Y'ork. 

Corn Oil -The market hide! at lOiic. 
per lb. tank cars, f.o.h. point of pro- 
(iuction, or lOic. Chicago. 

Olive Oil Fools There were offerings 
of Greek prime green foots for im¬ 
mediate shipment from the other side 
at 94e. per lb. landeil weights, ex-dock 
Now York. 

I’alm Oils— Lagos oil sold to tin-plate 
mills at aSc. per lb. nearby delivery. 
Niger oil sold on spot at 7Jc. per lb., 
while, 01 futures there were offerings 
at 730. per lb. 

Soya Bean Oil -Bulk oil for shipment 
from the Orient was worked at 7.7.ic. 
per lb. in bond, c.i.f. New York The 
coast market on nearby crude settled at 
per lb. sollerf^’ iankH, duty 
paid, a decline of Jc. for the week. De¬ 
mand was less active because of the 
un.sett!ed market for linseed oil for 
future delivery, 

Fiah Oils—There were offerings of 
crude menhaden oil for future delivery, 
“if made,” at 50c. per gal. m tanka, 
f.o.b. fish factory. No sales were re¬ 
ported. Newfoundland tanked cod oil 
closed at 70c. per gal., in barrels, f.o.b. 
New York. 

Tallow arul Greaftea—The last sale 
of extm special tallow went through 
at 8Jc. per lb., to.b. plant, a decline of 


ic. Outsidf goods, equal to extra in 
quality sold at 8jc. per lb. delivered, 
The market was easy at the close. At 
the London auction, held May 2, 1,716 
casks were offered and 424 were dis¬ 
posed of. Vnet's realized were un¬ 
changed to 1 shilling lower. Yellow 
grease in the New York trade closed 
at 8c. nominal 


Miscelluiieous Materials 

Glycerine—The feature in the market 
WHS the liniier position of crude gly¬ 
cerine, several cars selling at l(ll@Uc. 
per Ih., on the soup-lye, basis HO per 
cent, the top figure prevuilitig towards 
the elose. There were bids at 11c. on 
Friday. .Saponification was more or less 
iioininal at 124(t('123c., liKise, ha.sis 88 
per cent. There were no transactions in 
supoiiilicatioM. Dynamite was offered 
at Uife.. in drums, earload lots, f.o.b. 

New York territory, with last sales at 
Kiic Uheioieally pure was unsettled 
in some directions and a litth' business 
was phici'd al 173e. per Ih., in drums. 
Refiners generally held out. for I8c. 
per Ih. 

Shellac The market was quiet and 
irregular, closing prices being slightly 
lower than a week ago. T. N. was 
offered at (ific. on .siiot. Bleached, bone- 
dry, held at H2(«'K4r. per Ih., nearby 
delivery. Superfine orange was avaii- 
uhle al 74((e7(ir. per Ih. Gables from 
UalcuUii were easier and speculators 
were disposed to favor the liear side for 
the time being. Demand was routine 
only so far as the ronKuming trades 
wn*re conrerned. 

Naval Stores-A sharp drop in spirits 
of tiirpeiitine occurred last week, 
amounting to 12c. per gal. The de¬ 
mand fell away because of the recent 
showing of ^ weakness and with new 
crop offerings on the increase the mar¬ 
ket favored liuyers. At the close the 
nominal quotation stood at. $L.10 per 
gal. Rosins also were easier, but no 
important jiriee movement took place. 
Rosin oils cio.sed unchanged. 

Lithopiine -Demand was seasonally 
active and with no change in basic ma¬ 
terials, prices held *t 7@71e. per lb. 
earlots, the inside obtaining for bags. 

White I.ead— Another drop in the 
price of the metal failed to bring out 
a change in tin* market for lead pig¬ 
ments. Pig lead closed at 73o. per lb., 
which compares with He. a week ago 
Demand for white lead wa» fairly ac¬ 
tive. Corroders have sent a notice t( 
the trade offering lead pigments fo; 
shipment through to August on a guar 
antoi’ against decline basis. Standar< 

" dry white lead, basic carbonate, held a 
93c. per ih, in casks, carload lots 0 
more. 

Zinc Oxid^Spelter was easier, bu 
not so as to influence the market fo 
oxide. Prices held on the basis of 8i 
per lb. for the American process, lea 
free, carload lots. The French procesi, 
red seal, was unchanged at 98c. per lb. 
Several plants are under construction 
to produce Franch process oxide, ac¬ 
cording to reports. 
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Imports at the Port of New York 

April tl to Maj' li 


11’ (ir cri'MiJic, Maiichi sii-, mi 
(Iff. Nil (Ir (’If,Hylic, London, L’fliutoiii , 
100 hj.r hif.-iric, flnrnhiirjf, Jrinis. SjmmIiu i\. 
<’o., i)it (Ir (TcHyllc, urdfi, 

Ai/i’OllOL • &1 cak. bnijl Loiii(,iii\, 

Order 

ALl/wVUlNI': - 11 csk.. Llveipo’d. A 
KlijiHlejn & <-’o. 

AMMOMVM-- 22 c.s. iilioMi.lmte, ll.mi 
l>uv^, I’.fiiKol Tiiulmj? To., 42 i-K nimi.r.*. 
Liverpool. l$r(<wn l{r««M. * i.’o , In < ,h ( .u 
I' oriiite, Jnveipooi, Lrown Uros. \ '’u 

ANTIMONY HlJl.PlllOli: U i hK , !• L 

N’aiideKrll'l A Co 

AKHENK • 2H esk., Lord. .ui\, X V 
'I’ruHl (•>' , Hi dr, Ourbaii, (’ 'I'-nnont 

SoiiH A Co,, loo Tiiniploo. Ain'iiciin 

Melai Co , loo CM., ItoUerdaiii, Liinliiini A 
Moore, Ilk esk,. MarMeillcH, Ordci . 

AHlIKKTOH l.koo Inr, C;ipf Touii li\ 
inx ]iiink-C<>t 'I'l iirii C(i.. (iir, 1)^ , 1 11,1 hail 
1 1 . 1 > Crumi'ton. 

UAllUM ('lil.OHII)i: Jll iikK llaiii 
I'Ur^', Ii*ii Mhler A (la.HMiaelter Cliein Co , 
H Itid.. IlaiidoitK, Inni'^. .^peldeii A Co , I?' 
Id)), liatnburii, nrdei , II cHk , llainlinia, 
onloi, 12 e.Hk . llariibur^. Innis, Speuh n A 
Co,, 2k ch|( , lliiinliUlu, I- Sllter A C,,. 

HAKYTEK liH',. he . Ltmien, N V Tru;-n 


HLAN< l••|\L I.H Id.l., Hanil.iiin, A 
.Murpliy A <'o , 4 enk , Hull, Mclroi I'lcid 
IlClH ''o. 

IIHON/.K COl.Olt-n , nreiui II, iko I 
HroH. 

CAHKIN - 10 hfi , lliimhuiy,, tliico i, 

Hriickjiioii A Loiliaehei jtlk i-k., Hoide.iuv 
.1 A W Uird , ao mU Hordeaii, Monilo 
W'ulerpioof cine To. .aS i lifj , llllello,'; 
Alrt'N, 'r. M. iMiclie A Sons, I illdl li^ , 
liiH-noH AircR, Lrow n Lio,s A Co , l.'ilL’ 
l)K., llVK'IlOH Aikvs kalldlelMcli ('olp , 171 
hi;., lllienoH Alias, Hio'.vii HI'M A (’o . 700 
111?., London, Hroun I’.m- A Cu. 

CAl.CILM rill.OKIIil'. :M7 (Ii . U.iiu 
bur*?. lUnckimrii ’rr.oiin*? h'o., ;i 2 a di , 
lljimburt:, 11 Hiikei A Uro 

4'AMI*1H>K 2Xl» cs , H,uiibur*h A. OcliHe 
A Co 


<<)rK.\--7.7 l)s. I’ort Anioiiio, Order. 

C HKOSOTE- loo c.Hk., ManelieHter, T. Lb 

I'o'Uiini^ A C.i , Hound )oi ol oil m bulk, 

illlil llldrt 

t»r.(,K.\H 101 ' idd., Hull, (iider. 

IH\I-1>IM 0H;5 })*; , Mai.icnlbo, Ain 
'ri.id'iik' Cl) , 1.781 by., AHiiiicaibo, I'ans A 
''ll 1 'i,')J lip. .Motjii Cii.sii, \ V A Him- 


sAI/r---lS by, Hremiii. A Tilauk . 
.INI h^; , Idefuen. Clobe Shipiiini? Co.; 835 
1.;; Haiiibiii'K, Intus, Sp-id. u A Co.; 218 
■'.U Harnliuiy. HofS.'’'ler A IlaH.slaclier 

( 'll. Ml 1 ’ll 

!■ I SHL (HI, S dr.. Hunklik, (Juaiaiity 
1'iuM C(, . II di,, Hunkiik, Ord'i « 

1.1A ( Kill N Iv - 2U osk , Hoi df.nu, < irdei , 
1 I .Mai'-. (10“., Hrown Hro.H a Co . Oo 
' i] Mai.H.'ilk’s, Under. 

Kl ?*TIC.Hio pc, Sun .Hi. til de Stir, W. 

I; < liai'f & ('o 

(■I,MS Oo by danuir. London, S Win 
i-ilioiirm A (’o.. 305 by. oopal, Antwcrii, 
c. iiirui Cniun Trusl <k).; 345 by do.. Ant- 
w'-tp, Chfinical iNiiCl Hank; 102 by copal. 
\id\\.rij, uider. 35 by copal and 70 cs. 
duma], Siiiyaiiore, b’lance, Campbell & 
luiiiriy, .tX5 l)y cu|ial, Sinyaiiore. (.)rdet , 
..’on cs (i.iiinu, Hatavia, Chein. Nai'i H.iiik , 
■nil CH. daiiiar, Hatavui, NaL'l City Hank, 

1 1 lopal, Mftl.idi, Jy. C HiilespU' A 

.'-."II'' , 230 f.H. daiimr, London, I-’innc-, 
I'.iniplH'll A Harliny, l.Ooj by. copal. 
M.tiudi, 1. C. (iillfsine A Sons; 57!' by 
lop.il, Maiioli, Niyer Co ; lou ew daniar, 
Sinyjipiii.-. Hariny Hros. A Co,. 420 plcy 
.irabjr. .Sudan, I'iuirslon A I'.iaidicb. J.2lu 
pky araliic, Sudan, Order, 114 by coptil, 

1 a ilidmi, ( irder 

i.A.MIlIKK—fdil cs. SinyuiKir. , \ V. 

'I'liisi ('o . 501 OS., Sinyapore, Carder; 85 
es , liondon. Order. 

IKON 0\10l<k-28 l)bl. Malaya, C. V. 
'd.Hon A Co . liMi bbl , Malaya, L. M A F 
Waldo. ;i8 bbl, Malaya. L H Hulcher A 
''o , 12.5 bid, M.ilaya, Heicliard-CoiilHtoii. 
li" . 10 u-K , LivcriHuil. (’ H (’rystal A 
''o , 72 esk.. LIuTpool, II. leli.ird• i'oulston, 
Inc , 3-1 csk , Liverpool, J Lie Smith A Co. 

I.V<'(>r()l>IVM -17& pky , lamdon. Order. 


idil piti>.''i.ii., Hainbury, Hsoi-dcrmunri A 
Litzrodi , 2.!7 bbl nitrate, Hrown Hros. a 
C o , 240 dr., pernmnyaiiate. Hutnbufy 

Meteor l'jodtn‘f.s (’o.; 28 dr. permanyanau-, 
IlHinbury, Heiiyoi Trading Co.; lOO dr 
pennanyariat<, J-^mdon, Order; 136 osk 
.Hali.v, Hanibtiry. Uof\s..iler A JIasslaoher 
Clieiii Co.. 1,500 i)bl chlorate, llatnburg. 
('oUinil»ia 'I'ru.sL Co., 75 dr. caustic. Ham- 
bury. Peltrs, Vvhitc & Co.; 1.000 csk 
(dilorale, Hamburg, Columbia Trust Co.; 
7uo c.Hk. ilu,. Ilambury Mech, A Meiaks 
Nufl Hank, 13 CBk. chlorate, 70 dr. caus- 
lic, 68 csk alum, Hamburg. Order; 13 csk. 
earboiiaie, Hremcn, P. 11. iNdry A Co.; IT 
csk. peniianyaiuitc. Ilolterduin, Urdu , l.UOU 
by. aulpliaio. Hromen, A. Voyol; 10 dr 

pcrmanyatiale. Hamburg, Heiiyol 'J'rKdlny 
('o., 2" dr i»errnanyanate, IlHinburg, S. 
Ko.Henbhitt ; 65 csk. salts, Ilaniburg, K 
Suier A Co . 208 dr. salLs, Ilamlmrg, Suiter 
fo.H Cl) , 125 dr. cjiustic, Hamburg, bk Stiter 
A Co , 65 cslc carbonate, Hanibury, Oold- 
schmidt Corj).. 4.000 by. muriate, Hamburg. 
i>rder, 1 lot manure salts, Hamburg, Order 

(iL'KWJlACIIO-21.211 bg., Buenos Aires, 
tirdcr. 

SEKOS^IdiiKced—47,834 by and 1,165,- 
212 kilos in linlk, Huenos Aires, Order; 69,- 
072 by, itosano. Order; 34,190 by., Buenos 
Airt'B, Oi’der, 43,.349 by.. Uo.sarlo, SpeiiciT 
Kelioyy A .Sums , 24.330 bg., Hiienos Aires. 
Speiiecr Kelioyy A Soii.s 

NAL AM.MOMAt; - - 75 bid,, fl.iinburg, 
Hans flinriclis tlhem Corp.; 29 bbk, Ham¬ 
burg, Uoes.sler A Haaslacher Cliem Co.; 28 
csk., Handniry. Order. 

HllEI.i.AC 70o ]ikg . London, Older. 15 
by yarin i. Hamburg, Kti.selder-CbalHeld 
Sbellne <■() , 30 cs. yarncl, llanibuty. Or¬ 
der, 17 by garnet, Tlambury. Irving liank- 
t'ol. TriiM Co , 4 cs . Hambuiy, Hiocder- 
rniinii A Lil/.iodf , 18 bg. yartnl, Hamburg. 

(U del 

STAIICJI -1,(100 by. potato, Itoltcrdam. 
Stoin-Hall A Co , 500 by do., Kotlcrdam, 
Spier, SiniMiiiiiH A t'o.; 25o bg. do. Hotter 
djitu,' tdriler 

HOBll’M nALTN— 113 dr .salt.s, Ham- 
bury. C S tli.int A Co., 36o pky .salt.s, 
Hamliury, Hoossler A Ilasslachei Chem. Co , 
300 bbl. chlorate, Hamburg, Momnouth 
Clieniical Co , 300 cak h>poBulphiie. Ham- 
bury. urder , 50 bg. Bilicate. Hamburg, Or¬ 
der; CdM) c.Mk nitrite, Ilatnbury, Kuttroff, 
rickharrit A Co ; 1.58u cs. cyanide, Han»- 
bury. Hoessler A HasBlacher Chem. Co.: 
200 cNk. hyiiosulphlte. llainhury, Order; 50 
oak. perborate, Harnbury. Order. 160 OHk. 
nitrate. Hrevik, Norwegian Nilroyeii ITod- 
uctM Co , 175 CHk. nitrite, Hamburg. K 
Suter A Co.; 250 bg. sulphate, Hamburg. A. 

.1 Marcu.s, Inc.; 42 csk. biBulphlte, Harn- 
l»ury, Order, 48 csk. nitrite. Bergen, Or¬ 
der , luO csk hyposulphite, Mar-Heilles. E. 
Walters, 125 csk. do., Marseillc.s. Nat’l 
Citv Bank. 

HtKMAC— 350 bg, Pnlenno, Order 

TALC-—200 bg., Bordeaux. K. M. A F. 
Waldo; 150 by. Bordeaux, Helchapd-Coul- 
ston. Inc.. 4(Mi i>y., Bordeaux, L. A. Salo¬ 
mon A Co , 400 by,. Genoa, Order. 

TARTAR -46 csk. crude, Naples, Tartar 
Chemical VV.irks; 110 8k. MHiseilles, C, 
Pfizer A Co , 83 sk., Marseillos, Tartar 
(Tiem Works. 140 sk.. Li.shon. Tartar 
Chem Co ; 100 sk., Bllboa, Tartar Chem. 
Co. 

TALLOW—445 ask. beef, Buenoa Airea, 
Order. 

WAXEH—387 bg ozokerite, Htimburg, 
.r. Hick : 52 bg, carnauba, Cara, liondon A 
Braz. Hank; 111 by. carnauba. Cara, Or- 
(h'r. 47 l)g. bees, Cardenas, D. Steengrafe; 
12 by Im'mk, Santo Domingo, .T. J, Julia; 8 
bg. beoM, Santo Dominyo, F. Ricart & Co.; 
63 by. becH. Rio de Janeiro. Order; 60 cs. 
b4*es, Harnbury. Hummel A Robinson; 48 
CR l)ee.s, Havana, Order 

WIIITIND — 380 bg. Dunkirk, Tainfor 
Trading Co. 

ZINC CHLORIDK-37 csk.. Hamburg. 
Order. 

ZINC OXIDE25 bbl.. Antwerp, 
Reichard-Coulston, Inc.; 22 bbl., Hamburg. 
A. Kramer A Co.; 400 bbl., MarselUet, 
Bankers Trust Co. 

ZINC WHITE — 60 bbl.. MarteUles. 
Reiohard-Coulston, Inc. 


COAL-TAR lilSTILL\TK - 38 dr., LlVci'- 
piiiil, Order. • 

I'llKMlCALM Sii libl , Harnbury. 
lev A llasslncher I'liem. i'd . 25 pky. Hani' 
bury, .lunym.iiin A t'o , 112 pky. Ham 
burg, Order, 7 4 Bremen, Pfiilt/. A 

iiHUer, 126 c.Hi(. UiiUeidam, Hummel A 
|{ohlnsoii. 20 bid, Ilambury, Hummel A 
Bobim^on , 27 csk.. HamlMug, Junyniann A 
Co , IIHI pky. (lolhelibiirg. I'oWel'B, Welyllt- 
rmin A UoBeriyaiii n 

CHALK - l.K >0 by Antwerp, BauKery 
n’lusl Co . 508.0(111 l\ilo'i, lUinku'k. .1 W. 
lllyman A Co.; 1 666,:H7 kilos, Hunklrk. 
Talnter Trudlny Cu . fioii ions. Ijomlnn, 
Hariny Bron, A Cor, ’.uoo touB. London, 
Talnter I'radlng Co. 

COLOKN- 65 OB biour.e, Hambuiy, Bank 
of the Manbattan I’o . 2 l»bl. arilliiie. Ham¬ 
burg, Feziindie A Sj»ei t l(‘ , 21 e}<k d" , 

Hamtiurg. H. A. Metz A C>) , 21 c^k. do,. 
Hanibury, Bank of the Mauiuittan ''o , 21 
esk, do. Ilambury, (1. A Knhl; 37 cMk do. 
Hamliury, (iuaranty Tru.'d (^• ; 4 esk do.. 
Hamburg, N Y Color A Chemlctil Oo,. 7 
CBk ilo,, Carbi<' I’ldor A Oheiui- 

eul Co , 45 csk do,, ll.uiibury. OnisflHlU 
<’he»nlca! Oo ; 5*' calc dn Handuiry. Kutt 
roff, I'iekardi A Co , 7 c.*^li do-, Hamburg. 
Huarnntv Trust Co 4 ch. do. Hami»urg, 
.1. ('. Hobold & t’o , 12 I’sk aniline, Ham¬ 
burg. H. U .lahn , in esii do., Hainbwy, 
Krnnkliu Imp A lOxpori ('o.; 4 dr. aniUnc, 
Southampton, Order, 26 e.sk dry. South¬ 
ampton. Order: 11 CHk aniline, ilamlmrg, 
Kuttroff. T'ickardt A Co , 56 csk aniline, 
Hamburg, E. C Foster. 42 pkg do., Ant¬ 
werp. (icigy (^o.. 1(1(1 esk Venetian red. 
fjiverpool, J L. Sinith A (’o.; 190 pkg. 
dry colors, Hull, J, L Smith A Co.; 4 cak. 
vermilion. London, (' H. r’owell A f'o ; 17 
08 aniline, Havre. Samioz (^hein. Woiks, 
8 C-sk. do., Havre, Irving Bank, 10 hhl. 
aniline, Genoa, NhI'I Aniline A Chem Co , 
24 bbl. do., Genoa, Order, 

COPPER RIJLPHATE--H>7 bbl.. Ham¬ 
burg. Order; 64 cuk.. Ixindon, On‘ A Chem. 
Corp.; 100 csk.. Liverpool. Westminster 
Bank; 126 bbl.. Hamburg, Order. 


.M.VON»JTfc - 88 csk., Uottt;rd!(m, 

.Speideli-Whit efleld Co. 

MALNKHIIM—20 cak suiphale, Man- 
<h,-sii‘i, Order, 50 cs calcined. Ni'weaalle, 
'Mder, 25" dr chlondi', Hamburg, Inius, 
.sp. jileii A Co.; 61 dr chloride, Ilaniluiry. A. 
Kr.iiiii'r A Co. 

M.tMJIlOVK--1,6'a. by, Belra. Cooper A 

(’"Op. 1 

MYRIl.tNK 12 ilr., Manclieater, Iteml- 
khU I'owder Co. 

NArHTIIALENK - 269 by. Mancheslei. 
Order, 1 cs , Jamdon, J. C. Ilobold A Co 

OILS—C»»tnr-150 bbl.. Hull, Order, (hul 
-3"" libl . Alicrdeeti, Order. China Wood 
223 bbl., l/omlon. (irder, 3U bbl.. Lon¬ 
don. S. Wmierbouine A <7o , 684 c.siv. 
Hankow, Kuuitable Eastern Banking t'o 
i.hiHei'd -- 177 bbl., Roltordam. WeJcti, 
Hoinie A Clarke Co.. 143 bbl, Rotterdam. 
Meteor J’rodmn.'^ Co ; 141 bbl., Uotlerdani. 
Bill Mac Chem. v’orp ; 128 dr, Rotterdam. 
Vi’. Van Doom; 665 hbl,. Itotterdain, OrdiT ; 
2(*(' bbl, Hull. Order, 444 btil,, Ijondoii, 
Irsiny B.mk-Col Trust Co.; 438 bbl., I»u. 
don, Nat’l City Bank; 295 bbl.. H>ndon, 
oidi'i. Olive Koiit« (sulphur olH -699,830 
kilos in bulk, Bari. Order; 350 bbj., Naples, 
Banco Commercial Itul.; 200 hbl.. NaplcB. 
Haiua Comm Halo. Palm — 264 cak, 
Liverpool. xNiger Co.; 1,017 csk,, Matadi. 
Niger ('o : 1.635 csk, Matadi. Niger f'o , 
3:i csk. (irand BusHam, Oulrlchs A Co.. 
171 esk.. Liverpool. Fourth Nat'l Bank; 174 
csk. Llveri>o<>l, H. Bacon; 70 csk, Liver¬ 
pool, Niger (’o. ; 25 cak.. Liverpisil. Thornett 
A I'\'hr , 1.38 osk.. Liverpool, Nat'l Bank of 
Commerce. .5 c.sk.. Liverpool, Order. Rape- 
sewl—5(10 bbl. Hull, Vacuum Oil Co. ; 600 
dr. Liverpool, ^’acuum Oil Co.; 188 bbl., 
Liverpool, BuKk A Daniels. 

PHOHPHATE~200 bjf. Ivono. Antwerp. 
Hollingshurst A Co,; 1,250 bg. bone, Ant¬ 
werp. Order. 

POTA§SIVM 8ALTS—46 bbl. oarbonate. 
Hamburg, Hon* Hinrichs Chem. Corp.; 20 
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CHEMICAL AND METALLUKGICAL ENOIKEEUNa 


Current Prices in the New York Market 

For Chemic.aU, OiU and Allied Product* 


General Chemicals 

Acetic anhydride, 85%, drmiiB lb $0 3l 
Aretonc. drums lb. 2' 

Acid, acotir, 28'';, bbl . 100 lb. 3 3 


AcefiP. 56®% bbl .. 
CInciii), 991';;,. bbl. 

too lb. 
lOOlh^ 

12 00 - 12 

SO 



IhT 

.1! - 

11'; 



U). 

49 - 

50 



lb. 

.141- 

17 

Ciillic, tech. 


lb 

45 - 

50 

Hydrofluoric, 52*;,earbovH 

11). 

.12 - 

12; 


light, 




hhl. . . 


Ih 

.11)- 

12 

22''i fcch , light. hhl.. 

11) 

05(- 

06 

Muriatic. 18^ tanks 

ion lb 

90 - 1 

00 

Muriatic. 20". tanks, IOOlb. 

1 00 - 1 

111 

Nitric, 36®, oarbovs 


11) 

04i- 

05 

Nitric, 42®, carboys. 


11). 

.06 - 

Ot.i 


Oleum, 20^r5. • 

Oxalic, crvBl aln, bhl 
Phnsphiine, 5(1'’; nnrhov’f* 
rvroKallic, rp.subliiiiHl .... 
Hulphiirir, 60'^, tniikn 
Sulphuric, 60", dniniM .. 
Suiphuric, hh", taiikB .. 
Sulphuric, 66"^ drums . . 
Tannic, I’ S P . I)1>1 , 

'I'aiinic, tech , hhl . 

Tartaric, imp crvs.bbl 
Tiirtnrip, imp , powd , hl>i 
Tartaric, domt\Nlir, hhl. 
Tunjrstic, per lb . 

Alcolu)!, butyl, dnima, fob 
worka 

Alcohol ethyl (ColoKiic 
spirit >, bbl 

Ttlnl. 190j.'f V S P ,bhl 
Alcohol, mctnvl (see Mefhiiiiol) 
Alcohol,denatured. 190 protti 



ton 

18 

50 - 

19 00 


11). 


,13*- 

13; 


Ih. 


07*- 

.08^ 


11), 

1 

50 - 

1 60 


ton 

9 

50 - 

M (10 


ton 

M 

00 - 

14 (1(1 


ton 

16 

00 - 

16 30 


ton 

20 

00 - 

21 00 


Ib. 


65 - 

70 


ih. 


45 - 

50 


Ih, 


36*- 


l)i' 

lb. 


36*- 



11). 


37i- 



lb. 

1 

10 - 

) 2(1 

h 





ne 

lb 


.26 - 

28 

RUI 

4 

75 - 

4 95 


No 1, BtMTia) bbl . 

gill 

. 39 - 

41 

No 1 , Npi'i'ial, dr 

Rid 

3) - 


.No, 1, l 88 proof,l)bl 

gal 

.40 - 

42 

No 1, l 885 )roof.dr 

Rll) 

34 - 

■p. 

No 5. IHBproof.hbl 

RU) 

38 - 

40 

N[) 5, l 88 proof.dr 

gal 

. 32 - 

34 

Alum, ammonia, lump, bhl .. 

fb 

.03*- 

03} 

PotaBli, lump. bl»l 

lb. 

(13 - 

03! 

(’lironio, lump, potash, 1 ) 1)1 

11 ). 

.05*- 

05* 

Aluminum sulphate, com . 

InvRB IOOlb, 

I 50 - 

1 fi5 

Iron free bags 

Ib 

02 *- 

02 * 

A()un aminoniu, 26”, drums 

n> 

.06*- 

07* 

Ammoniu, anhydrous, cvl 

lb 

.30 - 

30* 

Ammonium earbonnfe, powil 

casks, imported 

lb 

.09*- 

to 

Ammonium carbonate, powd 

dnincslic, bbl 

lb 

.13 - 

. 14 


Ammonium nitrate, tech 
casks 

Amyl acetate tech .ilrums 
Arnonie, white, powd , bfil.. 
Arsenic, red, powd . kegs . 

Barium carbonate, nbl. 

Baiiiim chloride, bhl. .. 
Barium dioxide, druma.. 
Barium filtrate, easks 
Biiriiim sulphate, hhl. 

Bliiuc fixe, dry, bill 


Borax, bbl. ... lb. 

Bromine, ejuu's ... lb. 

Ciilrium aeeliite, baRfl . 100 lb 
Culriuni carbide, drumn Ib, 

Calcium chloiide,fused.druiDB Ion 

(Iran, drums ton 

Calcium phosphate, mono. 

bbl. Ih. 

Camphor, cases lb. 

('iirbi'n hiHulphulc,drums Ih. 

('arboii tetrarnloridi', drum*' lb. 

Chalk, ]>recip.—domeHiie. 

lujhl.bbl . . lb. 

Domestic, heavy, bbl.. 11). 

imported,Hffht.bbl lb. 

Chlorine, liejuid, cylinders .. Ih. 
Chloroform, tech., drums. Ih. 

Cobalt oxide, bb!. |b 

Copperas, bulk, f.o b wks.. . ton 
Copper carbonate, bbl.... 11) 

Copper cyanide, drums. - 1b 

CoppeisuJphaie,ervK., 1)1)1 . lOOlb. 
Cream of tartar, bbl. .. ll>. 

Epsom salt, dom., tech , 

bbL. iOOlb. 

Gpaom wilt, imp., tech, 

bod.IOOlb. 

EpBoro salt, I3.S.P., dom , 
bbl.100 If. 

Gtb«r, ClAy.tdnims. lb. 

Eihjrl aaetata, eom.» 89%. 

. t*l* 

Ethyl aestata, pun (antie 

•tbcr.M%to100%>. oL 

FoRmiMihy^40%.bbl..-.. lb. 


lb. 

. 18 - 

IB* 


.1)8 - 

08* 

11). 

04 - 

041 

Ib. 

. 041- 

.04} 

wKb., 



IOOlb. 

) 90 - 


10011). 

2 40 - 


. 11 ). 

051- 

.351 

11). 

28 - 

30 

. IOOlb 

4 00 - 

4 05 

lb. 

04*- 

04} 


72 no - 

23 00 

ton 

26 00 - 

20 00 


per ton l6 80 - 
2801b i h3 - 


T hese prices are for the spot 
market in New York Cit>', but 
a special effort has been made 
to report American mantifacturers’ 
quotations whenever available In 
many cases these are for material 
f.o.b. works or on a contract basis 
and these prices are so designated. 
Quotations on imported stocks are 
reported when they arc of sufficient 
importance to have a material 
effect on the market. Prices quAed 
in thbse columns apply to large 
quantities in original packages. 

rullcraearth—imp , powd , mM tun $30 00 -S32 00 
I'usci uil, rt‘( .dnmiH pid 3 55 - 4 05 

l'’UB«*I (111, crude, druniB irid 2 30 - 2 411 

(ilauborBsaif, wkd .biiKS IOOlb I 20 - I 40 
(IhmbersBfilt, imp, bans IOOlb 85- .95 

f Ilycorinr, c p , (Inmifiextra. . lb .18- Ifii 
(Ilvccritic, dvnaniiir, druiiiB . lb I6J- 161 

(jiyocniic. crude 80'I'liw .lb II 111 

lixliuc,rcHublinifd lb 4 55 - 4 65 

Iron oxide, red, ciiakii lb 12 - .18 

l^ad: 

Whit c.basiocarbnnnfc. dry, 

casks 11) 091- . 10 

White, bumo Bulpluitc, rnskH lb 091- 

Whitc, in nil. ki’ttB . . lb . I2|- 14 

Bed.dry.easkH , . lb Ml- 12 

lied, in oil. kcKB lb. Mj- .15 

liCad nectate, white crvfl . bbl lb. nj- 14 

Itrnwn, broken, ciiHkR lli 12J 

T,ead nrsermte. powd , bbl lb 23 - 24 

l.ime-Hvdratc<l, bbl per ton l6 80 - 17 01) 

I.line, Lump, bill 2801b 3 63 - ^ 

I.ithuPRC, I'omm . raskn lb .lOJ- .11 

l.ifhopiione, I’OKS . lb 07 - O/j 

111 bbl lb 07 - 071 

MaRncuiiim eiirh , tech , baRB II) 08 - .081 

Mcthaiml, 95',, bbl Rid. t 10- 1 20 

Mellmm)l.97';,bb! aid. 120- 122 

NuikeUftlt, double, bbl. . lb 10)- 

Nickcl iialts, niiiRlc. bill, lb. Ilj- . 

I’lioNKcnc -^O- 

Bbo.sphorux, red, CHHCB lb. 35- 40 

I’hospboruB, yellow. CIIBPS lb. 30- 35 

Potaflisiiini bichromate, casks lb II - .MJ 

i’otOARium bromide, Rran , 

bbl .lb 19- .20 

Bolassiuni carbonate,81!k-85''i, 

calcined, casks lb .Ofij- 07 

Potassium chloruie, powd It) 071- 08 

Pntiiasiiim cyanide, diurns B' .45- jO 

I’utosaium. nrnl Morta, cask lb, ,09 091 

i'otawuuiii hydroxide tninalic 

potash) driiinp H) OfiJ- 09 

Pofftiwiuni iudiih-, casfw M> 3 65 - 3 75 

I’diassiiini nitrate, bbl. . lb. 06}- .071 

i’otaanium jiermntiRunatc, 

drums lb. 22 - 221 

Pot*i«ium prusstatc, red. 

casks lb. .70- .75 

Potassium pruBsiate, yeilou, 

casks . lb. . 37 - 37* 

•Salammoninc, white, gran , 

ciiskfl, iriipoPfed lb. .07 - 07* 

aalarnmotiiiio, whit*, Rran., 

bhl . domestic lb. .07}- -08 

Ctrav.Rran . < asks lb. 08- 09 

SMlsoda.bbl.1001b. I 20 I 40 

Sail cake (bulk). ton 26 OU - 28.00 

iSodtt ash. light, 58% flat. . 

haRB, contract .IOOlb, 1 60- 1.67 

Soda uso, liRht, basts, 48%, 
buRS, contract, f.o h. 

wka.. . IOOlb. 1.20- 130 

Soda ash, light, 58'’% flat, ’ 

huRs, ri-siile IOOlb. 1.75- 1.80 

Rt)da iinh, dense, bags, ooii- ^ , 

tract, baniB 48'; . ICOlb 1.17*- I 20 

Soda ash, tlense, In bags. 

resale .. ... IOOlb. 1 85 - I 90 

Soda, caustic,, 76®,% solid, 

aruziiB.f.a.s. IOOlb 3 30 - 3.40 

Soda, caustic., basis 60';% _ ^ 

wks,contract IOOlb 2.50 - 2 60 

Soda, cniistir, Rround and ^ 

flake,oontpactii. . ..IOOlb. 3 80 - 3.90 

Soda, caustic, ground and 

iike.reKili..lOOlh. ’ )2i- • • 

Sodium acetate, wfirks. bags,, lb. 05*- ,06* 

SodiumbioarboDate.bbl ..1001b. 2.00- 2.50 

Sodium biehrornata. cask*.. . lb. .08 - 

Rodiumhimilphate(nitereake) ton 6.00- 7.00 

S^utn bitulphita, powd., , 

0.8.P..bbl.. lb, .04*- .04! 

SotHuin^lorat«,. lb. .06*- ...07 

Sodium obka^.looftoo 12.00- f3.00 

Sodium •yankl*. . lb. .M- .2) 

Sodittmtfuafid«,ba. ib. lO.OOHlOtO 


Rndium hyposulphite, bbl. 

lb. 

. 02 *- 

.03 

HtKhuin niirvtc, casks 

lb. 

.08 - 

.06* 

Siidium t)croxl(h’,p<iwd .cmhor 

lb. 

.28 - 

.30 

Rodiuin pUospluite. ibbiisie. 




bbl. ... 

lb 

.03*- 

.04 

RiKlium pruHSiute. vel tlrutns 

lb, 

.17*- 

.16 

Ri)diumsilicate (40 .drums) lOOlh. 

80 - 

1.25 

SixUumBilicHle (60 .drums) IOOlb. 

2.00 - 

2.25 

Sodium sulphide, fiisi'd, 60 - 




62' 3 ) drums 

lb. 

04*- 

.041 

Sodium sulphite, erys .bhl . 

Ib. 

.03*- 

.031 

.StrutiUuin nitrate, powd ,bbl. 

lb 

.09*- 

.10 

Sulphur chloruh-. yel drun»s 

lb. 

.04*- 

.05 

Sulphur, crude 

ton 

18.00 - 

20.00 

.At mine, l)ulk 

ton 

16 00 - 

18.00 

Ridphiir. fliiur, bag ..IOOlb. 

2 25 - 

2.35 

Sulphur, roll, bag IOOlb. 

2,00 - 

2.10 

Sulphur dioxide, li<niirl, cyl. 

Ib 

.08 - 

.08* 

Talc—imported, bags 

ton 

30 00 - 

40.00 

Talc —domestic nowd , bogs 

too 

18 00 - 

25.00 

Pm bichloride, bl)l 

Ih. 

. 12 *- 

.131 

Tin oxide, hhl. 

Ib. 

,50 - 



'I'm crystalB. bbl 
Zinc curlmmite. Iihrii 
Z inc, chloride, Rriin, hhl. .. 
Zinc cyanide, drumn . 

Zinc oxide.. lead (pee. bbl 
I 5'; lead Nulphiite buRB 
10 t.i) 35 lend Bulplmte, 
bags 

French, red weal, hags 
French, Rreeii «enl, hiiRs 
Frenrh, whiteBiiil bhl 
Zinc sulphate, bbl |i 


3 65 - 3 75 
06}- ,07i 


.07 -. 

091- ,, .. 

IS*:::;:-: 

2.50- 3.00 


tun 26 OU- 28.00 

Olb, I 60 - 1.67 

Dlb. 1.20 - 1 30 

Olb. 1.75- 1.80 


2.50 - 2 60 

3 SO - 3.90 

3 721- . , 

05*- .06* 
2.00- 2.50 
.08 - 

6.00- 7.00 


Coal-Tar Products 

Alpha-naphtlml. ciudi, bbl... lb. $0 6 ! 
Aiplia-nilpiitlml. tei , bbl . Ib .7 
Aiplm-naplitliyliiiiiim, bbl ... lb. .3i 

Aniline oil, druiiiR Ib, , 1 

.Anilinesniu, bill Ib 2 

Anthracene. ftlV ,, drums... Ih. ,7 

A n t h r a c (■ ti e, fiO*,, imp , 

druuia, dut V paid. Ib. .7 

Anfhrnipmione. Jv,, pante, 

drums lb 7 

Bcnxalileliy'le 1%*^ r , fariiovs lli. I 4 
tech, drums lb 7 

Benzene, pure. wnler-white, 

tanks und (Iniriix Rid. .3 

Ben*ene, 90'V. Iniiks A dniitis Rid .2 

Itenxrne, 91)*',, (lruni«i. pesiilc , Rid. .3 

Bentidinr base, bbl il). .8 

Bensidinesiilplmie, l)bl.. Ib. . 7 

Betiioir acid, I' S 1', kecs lb. .7 

Betisoalc of Motiii, L S B., bbl. lb. .5 

Itensvl chloride. 95a97';% ref, 

dniiiiB lb. .4 

Bcnayl chloride, If rh , drums lb. .3 

Beta-nsphtliol, siibl , bhl. Ib. .! 

Beta-naphthol. tech , bbl . lb. .3 

Befa-naphthylamiiie, tech Ih. ,f 

(’arbatol, hhl , .. 11 ). .3 

Ornsol, ri.H P . drums Ih. .3 

t >rth(>-rnnol, (Iriifiis lb. .3 

C'resylic acid, 97',, resale, 
druiTiK .... gnl. I 1 

95-97'’;!, druiiix. resale.,. gal. 1 .3 

nichlorbeiiECiie, driiiriB .. II). .( 

I liethylanihne, driiiiip. lb. .! 

I'imctlivlanihne, drums . lb. .* 

Dimfrobrtiieiie.bii! .. ^Ib. 

1 >inilpoeInrbe Irene, l.lil ...Mb, 
Diiiitronapbiliiileiie, bbl Ib. 

I iiiiitrophenol. bbl lb. 

Diaifrotnlucne. bill lb. ,i 

Dipoil, 25‘’%drum'‘ flab .! 

Diphenvlaniine, 1 ) 1)1 U>. .! 

if-acui,bl>i., . lb. 

NTeta-phenylenediniiiiTie, 1 ) 1 ) 1 . lb. 1,1 

Michicrskefone, bill . lb. 3.' 

.MonochlorlM'nxene,drums... lb. 

Monoctbyliinilme, drums... . lb. .1 

Naphthalene, (lake, bbl... . lb. , 

Naphthalene, bidlh.bbl ... lb. 

.Naphtlnonalp of soda, l*bl.. lb. 

Naphthionie aeid. crude, bbl. Ih. 

Nitrobensene, ilrmns .... lb. 

Nitro-naphtlmlene, bbl. ... lb. 

S itfo-toluene, drums. Ib- 

-W acid, bbl.Ib. 1, 

Orthrwimidopheno). kegs. lb. 2 . 

Ortho-diehlorbenxenr. drums lb. 

(IPtlKKnitrophenol.bbl .. lb. 

t)rthn-nitrnt*)hicnp,drums .. lb. 

Ortho-toluidine. bbl ... lb, 

Para-aniidophenol. base, kegs lb. 1. 

pHra-amidophenol, IICI, kugB lb. I. 

Papa-diehlorbensene.bbl. Ib. 

raranitfanlline.bbl. lb. 

Para-nltPot«lucnc, bbl. lb. 

Paiis-phenylcDediamine, bbl. Ib. I. 

Para-t(^uiaine. bbl. Ib. 

Phtkiilie anhydride, bbl. lb. 

PIhiboI, UJB.P., drums. lb, 

piei4«Mld,lM. Ib. 

PyrMhui. dom.. drums. lal. 

PinidiM* imp., drums...— gat 2 . 


.70 - 

.75 

70 - 

.75 

40 - 

1.45 

75 

80 

.30 - 

.32 

.27 - 

.30 

.30 - 

.33 

.85 - 

.90 

.70 - 

.75 

.72 - 

75 

.57 - 

65 

.45 - 


.30 - 

35 

.55 - 

.60 

.23 - 

.23* 

,80 - 

.90 

.75 - 

.90 

.25 - 

.29 

.28 - 

.30 

1 30 - 


1.25 - 


.07 - 

.09 

.50 - 

.60 

.42 - 

.43 

. 19 - 

.20 

.22 - 

.23 

.30 - 

.32 

.35 - 

.40 

.20 - 

.22 

.25 - 

.30 

.50 - 

,52 

.85 - 


1 , 00 - 

i 05 

3.00 - 

3.5C 

,08 - 

.10 

.85 - 

l.iO 

.091- 

10 

.091- 

. 10 * 

.58 - 

.65 

.55 - 

.60 

.10 - 

.12 

.30 - 

.35 

.15 - 

.17 

1,25 - 

1.30 

2.30 - 

2.35 

.17 - 

.20 

.90 - 

.92 

. 10 - 

.12 

, 14 - 

.15 

1.20 - 

1.30 

1.25 - 

1.35 

.17 - 

.20 

.74 - 

.75 

.60 - 

.65 


1 . 45 - I . 
.95 - . 

.35- . 

.55 - 
.20- .21 
ttocalnal 
2 . 50 - 2«75 


ISS3ISI 
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Riw(;rdnol, tcch., Iccfl. 

Ib, 

$1.40 - 

$1.50 

rtwoirtnol, pure, Itega. > ■ 

Ih 

2 00 - 

2 10 

U-salt, i)bi. . 

Ih 

.55 - 

.60 

KBlicvlicRrjd,ti'cfi..bbl. , 

Ih 

.47 - 

.48 

Salicylic arid, G.H.P , bbl 

Ib. 

.50 - 

.52 

H 0 1 V r II t iinphlhu, water- 




while. driim.s . ... 

gal. 

.37 - 

.40 

Cniile, drums 

gal. 

22 - 

24 

Sulfifiariilic and, crude,2>bl 

fb 

18 - 

.20 

Tbiticurbanilide, keg* 

lb. 

.35 - 

f 38 

Totuidine, ki'gs . ... 

lb. 

1.21) - 

1 30 

Tdluidine iiiixeil, keg*..- 

lb. 

30 - 

3; 

Tuluene, i/iiik ciira . 

gal. 

. 50 - 

35 

Toluriie, ilruniH . 


.35 - 

411 

Xvlidines drums .. 

Ik 

.45 - 

47 

XylciU’. piirc.drunj*. 


.75 - 

i 0(1 

.\vl<‘Iif', C'lln , drums . 


. 5? - 


Xylene, emu , ttinks.,. 

gal. 

.32 - 


Naval .Stores 



liiMin H-l >, l>h] 280 Ifi 

Sfi 10 - 

ti 35 

Uusm I'.-I.libl 280 Ih 

f, 55 ^ 

5 4<- 

Itusin K-N, hid 2«(llh 

6 40 - 

(i '>() 

Rnsm W (i -VV V3- , hhl . 28(1 Ih 

6 80 - 

7 811 

WixhI r'lSin, hill 280 Ih 

6 20 


d'liriu'iitiiu . Hji.nl’. 'll. })l)l 

md 

i 28 - 

I 30 

\3'*i<id, Ht» .’irii dixT , hhl 

I/ill 

I 22 - 

1 M 

Wrind, (JmI d|sl hfil 


1 05 - 

1 iO 

Pine tar juti'h, fih! 200 Hi 


fi IH) 

'{'hr, kill) hmm d, hlil 500 Hi 


1 3 00 

Relnrt tar. Iii>l. . 501) |h 

- 

12 01) 

Riutin «iil, firsi run. hid 

iiat 

45 - 


Knsin nil, sermul run, fihl 

gal 

48 - 


UniilTi ml, tlnrd nin, bhi 


52 ■ 


i’ilic nil, Nle:iMi dml 


.811 - 


I’lne ml, |mr<’, ili’hl dist 

gal 

.75 


Pine tar ml, ti’f 

Rul. 

.48 -. 


I'liic tar III), riu'li', tankN 




f i> l> ,l.'irk>.'iiivill( , I' lii 

pnl. 

32 - 

121 

Pine far ml. d'liilili ri f , hhl 

gal. 

- 

./'i 

I’lnelnr, ret , linn idd 

gnl 


r> 

Pinewnnd crei’'’'"ii, r< I . Idd 

gnl . 


.52 


Animal Oils and Fats 


Surnae, leave*, Sicily, bag*... 

ton $70 00 -$72 00 

Sumac, gruutid, bag*— 

ton 

65 00 - 

67 00 

Sumac, dnmestic, bags. 

ton 

40 00 - 

42 00 

Starch,enrn. bog* lOOlb. 

2.97 - 

3 07 

Tapioca fluur, bags. 

Ib. 

.»(- 

.06) 

Extracts 



Archil, cniic , bbl ... 

lb. 

JO.U - 

$0 18 

('fiestiuii, 25', tannin,tank* 

Ih. 

02 - 

.03 

i iivi-ilivi. 25', luniiin, bbl. 

Ib 

.04 - 

.05 

i UFttll . ITVStld>. bf>l 


.20 - 

22 

1 uslic. lefiiid, 42", hhl. . 

II). 

08 - 

O') 

< lundnci .li'i .25',, tanuiii.hbl 

Ib 

.08 - 

1)9 

i Iclll.ll IIH (TVS , lihl 

H). 

.14 - 

18 

l(i‘ifdi-('k. 25', tannin, bl»l . 


.04 - 

05 

1 f V 1 " riiie, Hiijid. tlniiiiM 

III. 

.24 - 

.26 

riiK . Iii|iiid, 5! ’, hbi 

Il) 

. 14 - 

.17 

Hill, f-rv.’i . hhl. .. 

n> 

|9 - 

.20 

I.i'gtt nod. Iiij .51’, hhl. . 

R). 

.09 - 

. 10 

< 2 ut iiriiclin, mdsd, 65'’, tannio, 




hhl 

Ih 

04J- 

.05 

Sumac, doru ,51“, hfil 

Ih 

.06i- 

.07 

Dry Colors 



Hl.u kii r'drbmig'i'i, bags. ( o h 




M ■irk’' 

)h 

$0 16 - 

$0 18 

1 .iiiii'liHn k, hbl 

Ih 

12 - 

41) 

Midi i:i( hulk 

toll 

35 (10 - 

45 00 

I'.liD ' himire, l»hl 

)lj 

55 - 

tiO 

I'ni-.-nifi.hhi 


5 5 - 

(lO 

1 II riiimiriiii', td)i 

Ih 

1)8 - 

!5 

I'uov. ns, Sii'tiiia, f 1 id , hhl 

IL 

IK, - 

14 

.'' 1 ' niiii, 1 )(uin'sl le, hill 


()3;- 

04 

i nihi I, rurko\ , hfil 

]l< 

04 - 

04i 

(in 1 II'-- ('firmne, (' P lat'hf. 




hhl 

111 

32 - 

34 

f 'iinuiii ' oniiiiej cia], hfd 


. 12 - 

12' 

i’’iiw hnik . 

Ih 

3(1 - 

3 5 

l!i d'l, ( Miinnii’ No 40, I lliB 

111 

4 5(1 - 

4 70 

1 iMdi’ 1 I’d, I’hsks 


!l) - 

11 

l''iiIt loin r, krg«i 

IL 

1 (10 - 

1 10 

\ nuli'iu, 1 nglihli, Idd 


1 3(1 - 

! '2 

'll llott,f lirmiii f P lil.N 


2(1 - 

21 

< ichiT, rii'ii('!i, {•ask.’' 


02'- 

03 


l)egrah,!)h) 

III 

$0 03; 

(iri'iiHi' V'lti'tt. fil'l 

Ib 

1)8 - 

l.ard 111 !, I.xtra Nu 1, hhl 

gal 

92 - 

N'l'iitMtiiiitml, 20 deg hhl 

gal 

1 30 - 

Ni. I.fdd 

gal 

<1 ' - 

Oiei’ Hfeiuine 


.101 

Red ml.dMlillid.i] I. hbl 

Ib 

11 - 

Sapmiilii 'i bhl 

Ih 

1 ! - 

Tnllott, extni, I'lOM' 

Ih 

08'- 

TiilliiW ml, acidli-si, hhl 

ga). 

,95 - 


$0 114' 

oh; 

‘14 

1-4 

I': 
I ‘i 

.‘'7 


Vejjetable Oils 


Giwtor oil. No 3,l)hl 

II. 

$0 14 - 


('juilor ml, N’n 1, hhl 

lb. 

14', 


Chuiawnmi ml, lil)l 

lb. 

38 - 

40 

C’ocoiiut ml. ('f vimi, hhl 

ib 

lo;- 

lOl 

Ci'vlmi, tanks, \ 3 

lb 

.09; 


Coooiiut ml, < 'iicliin. hhl 

Ih 

102 


Corn nil, crude, hhl 

Ih 

17) 


Cniilr. tank- (1 il mdh 

lb 

lOi 

id; 

Coltonsccil ml, crude (fol, 




uiilh, tanks 

Ih. 

091- 

10 

Ruililiier Vellott, hhl 

Ih 

121- 

, 12' 

WiriPT t’l’lli'tt, hhl 

ib 

131- 

.‘M 

fjuaeed nil, riiw, ear Inin, bhl 


1 17 - 


Hfiv , tanl, cars (dmn ) 

Kid 

1 12 - 


Hoiled, cars, hhl lilmn ) 

gill 

1 19 - 


Olive ml, deiiHl UH'd. }>l)l 

ga). 

1 15 


Suljlbui , 1 tnii).--' hhl 

Ib 

10 - 

loi 

Pnlrn, I>«gns, cusKh 

Ib 

.081- 

08 ( 

Niger, (’a^kH 

lb 

071- 

08 

Palm kiTiirl. hh! 

lb 

.09}- 

10 

Peanut ml. criidi. tanks (mill) 

If. 

.I3i- 


Peanut ml, refilled, hhl . 

Ib, 

.17 - 


Per llii, l)hi 

Ih 

, 16'- 

K.) 

ffapeseed ml, reOneil. hhl 

gill 

.84 - 

.85 

Rn|>c«)ec<) ni], hl'ittn.bfil 

gal 

.90 - 

91 

Sesame, liid 

\h 

I2J- 

1 3 

SovQ bi'iui (Mftnelinnati), hill 

Ih. 

,131- 


Tank, f 0 h Ihicitic omisi 

Ih 

. lOj- 


Tank, (f o b N 3’ ' . 

Ih 

. 101- 

lOi 


Waxes 


I'-iivherrv. f.hl 

Ih 

$0 28 - 

$0 3|l 

Heenttii),, crude, flags 

III 

20 - 

23 

Hcesttiu, refilled, llgiit, bags 

)h, 

.32 - 

. 34 

pure while, eusea. 

II) 

.41) - 

.41 

('andellilii, fiiigs,. 

IL 

24 - 

.25 

(’ariiaul>!i, .N" I, bugs ,. 


,42 - 

43 

.No. 2, N'nrf fi Gnuiiirv, tiuL'M 

If). 

.23 - 

2M 

,\n 3, Nnrth (’mmtrv, fiag'' 

If. 

19' 


.lii[))in, ciwe.s 

Ih 

I4J- 

15 

Mmitiin. rnide, bags 

II). 

,04i- 

.041 

I’arafline. crude, inatuli, 105- 




110 III p. . 

H). 

.041- 

.04J 

Gfude, scale 124-126 m.p., 




bags . 

R). 

,03 - 


Ref . 118-120 in.|) , fmgs. 

Ih. 

.1131- 


Ref .125 m j) , bags . 

H). 

.031- 


Kef. 128-130 m (i , liags 

Ih. 

.041- 

.04’ 

Ref. 13 3-133 m p., bags. 

!h 

.05 - 


Ref . 135- f 57 Ill p., bags 

H). 

.053- 

.05' 

Sfenrieai'id. sglciireaHcd, bugs 

If). 

.1)1- 


i )mihle fircsscij, lings ... . 


.141- 


Triple pressed. i)ag* .. . 

H). 

.153- 

.16 


Fertilizers 


Aiiiiiioniuiii BulpItBte, hulk, 

fob works . 100 lb. V 25 - $3 30 

Frb iloijblp bftKB.... 100 lb 3 85 - 3 '>0 

niotxl, tlriwl, bulk unit 4 25 - 

boup, riiw. 3 and 50, irromul . top 27 00 - 30 0(1 

1'hIi arrup, doni., wkn.. unit iinmmjil 
N'ltratv of sihJh, biiffB ,, lOOlli. 2 60 - 2.65 

’riuikiiiri', hixh KTudo, f.o b. 

('hiciigu.unit 3 25 - 3 50 

Plinsiiliiitf rork, f r).b. Tnin**8, 

I'lnrida pi’bblt*. 6fl-72‘/i,-. tnn 00 - J4 50 
'r«'imi>.v«pp, . Ion 8 00 - 8 25 

PoliiAsiuiii niurinti-, 80^;, hntfH (mi 35 00 - 36,00 

I’utusHiiiin sLilphiite, baKs ba.M.^ 

90% . tnn 45 (.7 - ... 


Fish Oils 


Cofl. Kewfmindlmul. hhl 

gal 

$0 70 - $0 72 

Para—f^priver tine.. , . 

Ill 

$0 28 - . 

Menhaden, light nrewn'Al, 1)L1. 
While blcnrlnsl, hid .. 


76 - 

1 pnver Coarse 

111 

.23 - . 


78 - 

1 priviTcaurhoball. 

111 

.25 - 

Blown. hl)l 

gal 

.82 - 

PlaDtalioii —I'lrsr latex crepe 

Ih. 

.31 - . 

f VikIi’, luiiks (fill) fa0ti>rv3 
Whale No. 1 crude, Innkp. 

gal. 

50 - 52 

Rifibi'd smoked sheet* 
Itrowii cre|.>c, tliin, 

ib 

.31 

const 

lb 

.08 - ... . 

clean . 

11) 

.29 - .. 

Winter, niitiir'il hhl 

gal 

.76 • 78 

Amber crepe No 1. 

Ih. 

.29)-. 

Winter.bleaclu’d hhl , 

»:al 

.79 - ,80 



Coconut (‘(iki'.biifis 


Oil Cake and Meal 


t.ui $37.00 - . 


C''n|>ru,suii (Irif d, li.iiis, ti iJ) lb ,05f 
Hundri*'<l 1‘iicilui 1 ’" ist Iti 05|- 

Cottunwisl nicjtl, full tiiills t.‘ii 39 00 - 4f 
I.inspod cukt'. batfs tmi 36 50 - 

Linjif'cnl nn nl. bn/N tiui 38 50 - 

Dye & Tanning Materials 


Crude Rubber 


AUmniPii. bl(><x!, bbl . 
Albumpn, vKK. in-ti, ki'ita 
Cuchncnl.biiRs 
Culcli, Hurnru, bull's 
Cutcli, lUlurnnii.bHh'fl,.,, 
Duxtrinr, corn. biMis 
1>(ixtrinc. Rum.bagB.. 


loo lb 


Ih 

10 45 - 

$0 50 


.80 

85 


.35 - 

. 36 


.04J- 

.05 


.13 - 

.13} 


3 64 - 

3 69 


3 99 - 


Dlvl'iliTi.Mca-. ton 38 00 * 19.00 


Fuaile. aticki. 
Fuatle, obipa,b««*. 


ton 30.00 - 33.00 


lb. 


.04 • 


.05 


Lofwcm.ftiola . too 18.00 - 30.00 


Lofwood. ehipa, bugi.. 


. lb- 


.02}- .01} 


Copal. C oiiRo, anihor, buRs 
Kiusl Indinii. bold, bates 
Miiiiita. puli’,b:^(n 
Ikuitumk.Ni) I bass . 

Ddiiiiir, bataviH, rjisw , 

Siusniporc, No l.niscH 
Nmcaporc, No. 2, t‘U«f« 

Kiiiin.No l.riisrs 
I irdinurv rliii'ifi. rn'<i'A 
Muiguk,13tirbHdoe,baeA 

Shellac 

Shollnc, oratifcc flne, hngs 
(>rango supertinc, bage... 

A. C.BRmct, baa. 

Hlcacfied, bonedry. 

lilcaclied. fresh, ... 

T. N., baa. 

Miscenaneous Materials 

Afbcitoa, erade Ko. I, 

f^.b.,Quebec.■b.ton $500 00-... 


Ih 

$0 12 - to 

13 

If) 

.23 - 

23} 

11. 

.20 - 

20} 

Ih 

.20 - 

20', 

Ih 

.30J- 

31’ 

If. 

.34’ - 

35 

11. 

.24 - 

,25 

Ih 

,65 - 

.67 

Ih 

. IB • 

7') 

lb. 

IC 

09 - 

()'•; 

lb. 

$0.72 - .. 


lb. 

.74 - 

.76 

Ih. 

nominal 


lb. 

.82 - 

84 

Ih 

.70 - 

.71 

• lb. 

.69 - 

.70 


AsboM tbitutle; f.o.b.; 

Quebec .sh. ton 

Asbestos, oeinrnt, f.o.b., 

Quebec.sh.too 

Barytee, grd . white, f.o.b. 

mills, bbi.Detton 

Borytee, grd , off-color, 

f o.b. nulls hulk.. net ton 

Barytes, iloutid, f.o.b. 

St. Louid, libl not ton 

13 ar y ( p M. crude f.o.b, 

iiiini'H, f.ulk . not ton 
(’‘a.M'in. bhl , trcli . lb. 

t’lmiuolay (kaolin) crude, 

,f.o b (Ja , net ton 

V5'iu5h(‘ti. t o l> Ga .. . net ton 
I’owd , 1 II b Ga. net ton 

Crude f.o b V'u. iipllon 

Ground, f o h Va... net ton 
Itnp , lump, hulk , net (on 

Imp., putt'd net (on 

i'cldspar, No I pottery.. loriKlon 

No. 2 pottery , lonfiloii 

No. I soap , ... long ion 

No. I Canndiau, f.o.b. 
uiili . long ton 

Oraiiiiih’. Ccyirin, lump, first 
^ UU'ilil \. bhl lb 

f'cyloii. riini, bbl. lb. 

iligli K r ji il e uniorphouH 
crude ton 

Gum anihic. amber, sorln, 
bag.s 111 

Gum traiMc.'iiuh. sorU, bags lli 
_.No I. flags , .. ill 

Kie.Helmilir, f 1 ) 1) Cal ... ton 
I' oh N 5 ,oti 

Miiyiiesm erudi .in b. Cal ti>ii 
i’ooiK’csfmu , imp . caskh lii 
1 him . Iitinii, hhl III 

l>om .griiiitnt, f)hl 111 , 

■‘'^ilieii, k1;us.s siiiiil, f II h Itid imi 
■•'^ilioa, a;ind hkoi. f u h Jnd ton 
.''iliea, nmiirtiliiniH. 250 menli, 

. fob 111 Ion 

Sdien.hldp sand, f o h. I’ll . tun 
.■'oiipstoni', cn.'ir.so, foil V( . 

iuiRs lull 

Tale, 200 me.sti, fob, Vt , 

bags (on 

Talc, 200 mesfi, f.o.b Gn . 

biigH ... (on 

Tale, 200 mesb, f.o b 1 ,„h 
A nieles,l):igR. (mi 


$65.00 • 

$85.01 

20 00 - 

25.00 

16.00 - 

20.00 

13.00 - 

15 00 

28 00 - 


IC 00 - 

II 00 

.22}- 

.2^ 

7,00 - 

9 C', 

8 (10 - 

9 Of 

14 no - 

20 00 

8 00 - 

12 00 

14 00 - 

20 00 

15 0(1 - 

20 00 

45 0(1 - 

50 00 

6 00 - 

7 00 

4 on - 

5 50 

7 no - 

7 50 

20 (JO - 

22 00 

06i- 


05.1- 


13 00 - 

35 00 

.15 - 

.16 

.50 

.60 

1.60 - 

1 65 

4u on - 

42 00 

50 00 - 

55 00 

14 00 - 

15 on 

03 - 

05} 

05 - 

,05} 

.00 - 

(17 

2 00 - 

2 50 

2 50 

5 (10 

17 00 - 

17 50 

2 (10 - 

2 /5 

7 00 - 

8 00 

6 50 - 

9 00 

7 00 - 

9 00 

16 00 - 

20.00 


Mineral Oils 


Pcnnaylvaiiia. 

Cruile, at W 1 Hs 
l.hl. 

$3 50 - 

( 'irniiig. 

. l.hl 

2 on - 

Cabell ... . 

. hhl. 

2 ib - 

SiinuTuet... 

. hill 

1 "5 - 

lllinms .. . . 

. bhl 

2 17 - 

Indiana. 

hhl 

2 18 - 

Ivaitsasand Oklulmma. 28deg bid 

1 40 - 

Culifoiuiu, 35dcg and up bhi 

1 04 - 


Gasoline, Etc. 

Mot or RH.a<iiine. ste^-l lihLs gul 

.Niiplillia. \' M ik I’, deod, 

Bteellihl.-i (till 

Kertwne.ref tunkwaKon.. . gal 

Hulk, \V, W export. gid. 

LubriCHting oils' 

Cvlinder. I’eim , dark gnl. 

Hloonilefw. 3(Ko 31 grav.. aal. 

I’uriiPin, pule . gill. 

Hptndie, 200, pale giij. 

Pctrolfttum. nmIu'i.bblH . iji. 
Paraffine wax (see waxes) 


$0 22 '- 

211 
14 - 
.07 - . 

27- .30 

. 20 - 22 
.24- 25 

.25- 26 

.05 - .05i 


Refractories 


Bauxite brick, 56';,, AljOs, fob. 

rittslmruli ... ton 

Chrome brick, f.o.b. Taaieru sliiii- 

pinglioints ton 

Chrome ri'iiient. 4(i-5()", ('r20s ti.n 

40-45*;, ( rjCi, siirkN, fob 

lOufiterii Hlii[)|)ing points. ton 

Firrrliiy hnck, Isf (|iuilify, 9-iii 

nfi.upcs, f 1 . b Ky wks 1,000 

2nd i|u;ilil\, 9-in uliniiee, f o b 
wkfl 1,000 

Magmuite hnck. 9-in. straigfit 

(f.o I) ttks ) . tmi 

9-in at idles, wedges and keys tin 

Scraps .nod Splits. ton 

Silica firii'k. 9-m. Hiri*. f.o b. 

Cliieiu’odistnrt .. l.UOn 

Silica litick. 9-iti sixes, foil, 

nirimiignam district.. . I OOO 

Fob. Mt riiiuti.Pu 1.000 

Silicon carbide refract brick. 9-in. 1,000 


$45-50 

50-52 
25 H 

23 CC 

40-4 

36-41 

65 

8(1 ■ 
85 


48-50 

4^-50 
f2 44 
1,100 .1, 


Ferro-Alloys 

Ferrotitanium, 15-1P'’, 

{ o h. Niagara F ails. 

N Y. ton 1200 00 -$225 00 


Fumickroniiutii, per lb. of 

Cr.6-8%C ... Ih. .til 

4-6‘.C.lb. .12- 

Ferromanganeac, 7fr-82% 

Mn. Atlantic cea.xl. 
dutypaid.. ft.ton 120 00 -. 

Spiegclewen, 19-21% Mn. gr. ton 40 00 -.. 

Fmotnolyhdentim, 5<h60% 

Moiperlb Mo ... lb. 2 01 - 

FerroiiliooQ, .fr.too 45 if) - 

50%.!.ff.toB f5 00 -. 

7S%.fT'too ISO.DO - 160.10 


2,'a 

50.04) 
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CHEMICAL AND METALLUKGICAL ENGINEEWNtf 


FcrrotuDgiten, 

p«*rlb of W. lb. 

Ferro-urunmm. 3^50% of 
\' Ih of U. . lb. 
Fcmr.liniuiiuui, 3(V40^c, 
per lb. of V.lb. 


10.90- $0.95 
6.00 - . 
3.50 - 3 75 


Ores and Semi-finished Products 


Diiuxitf, di'DK crufllu'ii, 
dneti, f o.b. sliipping 
points . . 

riiroiiie t>rc ('iihf, concen- 


tOD $6.00 - $9.00 


trntea. SO"., iiiin (’r */()3 

C 1 f Atlaiiiifseiihoard 

(on 

22 

00 - 

zi 

00 

ton 

20 

50 - 

24 

00 

1 'like. Idrv .lull iiVeiL* 

ton 

7 

00 - 

7 

50 

< 'ilia*. Iiiriiiu'e, 1 o b oven.** 

toi^ 

6 

00 - 


50 

1 iu'ir^jiar. jr-ax el, f.u h 





iiiiaes' ItlllieiB 

Inn 

20. 

00 - 

21 

50 

Hitieiille. 52 , TlOi 

lb. 


■ Oil- 


OIJ 

Maiigiuieuo ore. 5{y,( Mu, 




cil .\tlaaia.'seaport 

unit 


.33 



MuDKluiese ore, elieinkn 1 






(.Mu' 

ton 

75 

.00 - 

80. 

00 


Mulvlidcinir. 85', Mof*';-. 

prrlb MuS^. N Y Ib. .65 - 

Miin.iBitf. ]>iT unit ol TliO;, 

(' i \tl scitpitri Ib. .06 - 

I’yriii'.H, Sjcui . lim-H, c i ‘ 

.Ml Kfiiiiori unit . I >1- 

I'yriit‘!i. .Sp;iij , liijujiw si7v, 

01 t Afl NMipori unit .111- 

I’vntrH, (ii)m iiinu, fi. 1. 

iiiiui's, (ia unit .12 

IJiiiilr, 95', Tit'i lb. .12- 

I'unjfsli'ii, Hclici-lilf. 60*, 

\V 03 mill over, per unit 
W'Oj 

l'iiUK>ii-ii, wolirniiiit**, ftO*, 

\S (ami DViT, t»«r unit 

WO 3 unit 8.00 • 

I'raniiiiii '•re (('uvnutil*') jit 1 

Ihiifl’nOs II). 3.50- 

I'runnnii nxiiie, 9h''Y ix*! Hi 

( ,)t >8 lb 2 25 - 

\'an!i(iitiiii pcnlD'ci'lr.lb 12.00- 

\'iiniiiluiiii iiri'. nor Ib lb. l.OO- 

Zironli, \Mls|iril, null Iri'r, 

f.o.b.l'ablo.Hu. lb. .04J- 


.12 

.12 


unit 8.50 - 8.75 

8.25 
3 75 


2 50 
14 IH) 


Nun-Ferrous Materials 

C'liiita prr I.b. 


Copper,i‘l('(‘irnlvMi- . ... ... Ihi l*>', 

Aliiininuit), 9H hi 99' ... 23-24 

Mitiiiintiv. ubr>)i-sulr, Cliiiiosc and 

.lu]tivln-»o 7i 8i 

N'lrki-I, viripii im’t'd .. 28 30 

\ick«'!, nmnf mid bli'X . 30 - 

Mould niMiil, shot mid blocks. 32 00 

\loni‘l iiiclul. iiiuots . 38 00 

Monel im'iiil, fihoct burs . 45 00 

'I'm, 5-toii hitfi. Strmts . 44 00 

New Adrk, sjiot . 7 73 

l.cHil, )'] St 1.mils. Spot . 7 58 

Ziiie, spot. N'l’u York . 7 10 

Zuic,spot, E. Si. Lotus. 6.75 


Olher Metals 


Silver (eornmCTcinh 

nz. 

$0 67J 

Clidlllltllll 

II). 

1.00 

Hisiiiutli (50011) lots)... 

. Ib. 

2 55 

Cohiill . ... 

.. lb. 

2 65(11 2.85 

Magnesiuin, ingots, 99*^.. 

.. lb. 

1.25 

Pliititmiii. 

o«. 

115 00 

Iridium . 

Ol. 

260 00(a 275 00 

I’nllftdujm. 

U2 

79 00 

Merciu-y 

7511). 

68 00-69 00 


Finished Metal I’ruducta 


Copper sliepis, liotrolled.. 

CopptT boltOIIlB . 

Copper rods . 

I lifili liriisv w ire . 

Until hriiKH rods . 

Low brtw- wire . 

Iaiw briLss roiU . 

HraEP'l brass tuliiiiK. 

Hmsed brfiur.etiibmR 
Semiiless copper ttjbiiii; 
SeiuiilpBs inf'll briuw tubing. 


V\ firehouse Pnre 
C’entn tier Lit. 
25 50 
30 /> 

25 25 
19 50 
17 00 

21 iO 

22 00 
. 24 25 

29 00 
25 25 
23.50 


OLD MKT.M.R -The following are the dcnlers' 
purchiifiing prices iii ctiits per pound: 

CopjMT. heavy und crucible. M 30<" 11 50 

C<ipj>f*r. heavy Mud wire . II 23('i II 50 

CopTMT, light niid hot loniB. 9 25(o- 9 50 

Leoil. heavy . 5.75f"i 6 hO 

tea . 3.50('fi 3 75 

Hraiw. hetivv . 6.25hf. 6 40 

liras.'*, litrht . . 5 35("i 5 75 

No. I vi'llow hraaa turnings. 6.30(trt 6 50 

Zino. 3.50C«‘ 4.00 


Structural Material 

Tlie following base prices per 100 Ib. are for 
atructurni ahspt'a 3 iu. by f ii*. and larger, and plaits 
I in. and heavier, from jobbers' warohuusea lo the 
dties named: 

New York 

Straetural abapei. $3.29 

8oft BtecI bare... 3.10 

Soft eieel bar iriupee. 3.19 

Softat^ban^. 3 ^ 

fkil«i,itolIas(Uek. Sa29 


Cbiet 


;bieago 

$3.14 

3.04 

3.04 

5.19 

5.14 



i«A (I fi fi Hjj n fl 5 [14 n 


Industrial 

Financial, Construction and ^lanufacturint,'' Ncw.h 



Construction and 
Operation 

Arizona 

• il.iiuiv -’riu' Nev' I )oiuiiiii>ii t'iip|)«'i th' 
wii! iniike lAloiiHituis ;uid linpi ci\•'iiicnt.'' 
.'i( it:, pl.tni til I'usi iippmviin.iti h 
Iti'ltulillfr IIh' ili.stiillalloii ot “ddltloillil 
• •'impini'nl 

Arkansas 

hh. IkiiCAl'h The Ulrli.iid'Oll Oil ''*> Ich'' 
leitt:illVe pliill.x under < nii.-^ldel ;iIiiiii for tlu' 

I eluilhllti.tr Ilf llu‘ p'lrtimi nf Un pliint de- 
.•'ll bv tire. Ajuil is with Im^'' estl- 

?n:tled ;i! fT.’i.OilU, liu liiiiltij; mnil[iine|it 

California 

San h’ltANci.'^'o 'I’ll' PiUAtlliie t'lun- 
jmiiM's, lue , ;{1 ls;t SI , li.e- Jiliili.s ill piepA- 
talioil fill evteusililis atni lliipi nVeineill.s 111 
it.^ !!•.•d<ll' plant iiti Sniilh Itiaimali St, 
iiear ibd St. iJTh.vLITr) ft, istinialed to eii;-l 
ilo.se til $ 111,01111 'I'fi. .omp.iiiy 

ImiUeii tiuiiiiil fill .1 pl.'itit addition I't 
.'VtiIioi h 

Sa\ MraiNAJ’.i'i no Tlie liilami Oil U'- 
fhier.N' Cii . lecfliU.V 111 f;.tril/.ed. ha.'* aei|Uiri‘d 
I>io|iert\ on Weal liiallo Ave for the (iin- 
striietinii of a new lellniiig plant, to eon.'^ist 
nf a iiuinber iif tinll.'- I’laiis ata* tinder way 
for till' fit‘it mill estini-ated Lo eo,'<l about 
with tJiaf hiiiery 

Los AnuKI.KS -The Uo\ il 1 tuteh-Sliell Oil 
I’oinpanies Iru., 3i:i Sanaoine St., San 
I'Tanejseu, has tupoliatioim under way foi' 
the pmi'hase uf piupculy at Watnon Sta¬ 
tion. WilriilnKlon. j.oa .MiKeie,*. :ia :t Hit*- 
for a new rellnlnf,- plant It is reported 
that the Initial woiks will eoHl in exees.s of 
$.-.1111,001). 

Fpi-T.hrton—' rirf- Ncwliin Process Co. haw 
aefinired a trad of land totaling about 3o 
acr'e.q, u.s a silo for tt new Kasollne-nlltilnK 
plant, lo oi)crale tinder a rm-enlly per- 
feeteil procos.s. I’lnn.^i will be pn'pated Im- 
niediately. The company previously oper¬ 
ated a plant at. Simla h’e Springs, t^allf. 
.1. H and Ot'OTKO Wmitz, Anaheim, arc* 
heads 

Colorado 

Oknvrk—T he Ihoduter.s' X* Heflneis 
Corp, California Hidg . has eonstiudion in 
pi'ogresa on a new oil tefliieiy at its proper- 
lien in Wyoming, anil ))lans for tlie early 
Installation of tnH«'hlner\ 'Ph** initial unit 
Will have a cupiielty of 10,0011 bbl. pe.r day. 

Dlinois 

(TlK'AiSi—The Standiiid ffliisa Co. UTdiS 
t'otlago Mrove Ave, Iiuh i11«*(l plans for a 
new 2-Hlo)y plant, H0x.50 ft , at South 

J’ark Ave. U. A WilllMtnson. 1 h South 
litiSalle .St, iH utdiiteit 

.AruKi—'Tlu: Corn I'l'oduds ItefinluK t'o 
will comnience immediately to rebuild lh<‘ 
portion of Its loeal plant destroyed by fire 
April 20, eaus^'d by an explonioii. 'Phe cati- 
nmted los.s ha.s nut been annuuneed. 

CHK'AfKy—The National l^ead Co., 1100 
We.'*t ISth St. will build ii 1-slory addition 
SaxlOO ft., at it.s plant. 1711 Peoria St 

Indiana 

ViNi'HNNftfl—The lilaekford Window 
Ghj.HS Co. will expend (loaf- lo IfiOO.oOO for 
marhinery for Inulallatlon at Its new liaa! 
plant on which construction ha** been eom- 
nioncedi 'Hje works will cost upproxi- 
tnntely $800,000, complete 

Shblbyvillb—T he Shelbyville Mirror Co., 
450 East Henilcks .St. has tentative plans 
for the construction of n now plant, esti¬ 
mated to coat close to $50,000 with equip¬ 
ment. 

HuNTiNOTON—The Indiana Rubber Prod¬ 
uct! Co., recently organiaed, haa com¬ 
menced the remodeling of lt» propo^ local 
works, compiling the former plani of the 
R^id Rtm Co., and will convert for a 


iiimii Ml lul'lut fat lot y The tnstnUation of 
inai liitH't \ will .‘KiMii ill* ronuiieiieed. <’ IL 
.Mr [ i-fUiult 1 -, pi('sid»-nl 

Kcnlucky 

MwnNsiioito Now ga.s-ptu ifylng and 
*-( I'lilihiny eiiulpiiirtii will ht* tn.st.iMed at the 
loi.il ;(rllhu,il gay plant of tlii* Kentucky 
I’lihlii- SiTMir I'o rsliinated to cost ap- 
|i| oviiu itrl.i .fUfi.lUllI 

Ixniinianu 

SWAlii'/ 'I'lie |■rnlU!\ |■'l|holl ('o hftS 
•lu.irfdrd ;i loiitiait to tlir Uumliurger Kn- 
KinofiliiH I’o, Moiiioe foi tio eonsti'Uetlon 
of a new raiiion lilaek pl.ilil on loeiil site 
ti'cently tiequiii-d. rstimatid to cohI iij>- 
IIIoxlmatrl.y iiu Itnhng iiiiiehltiery. 

Maim* 

Hr Mioiuv- in eon in ' lion with pt oposod 
inipl ovemeiil* him) Iirw ei|Ui)>meiil Jit Its 
liieal mill to ro*t ;ih<'Ul .V^a'I.Hini, pi evioUsly 
announi'eil tin* Ovf.iid l'inii ‘1 Co purpuses 
to luiiM n I iiinpli to new platil unit A'stt- 
miileil to coal approstfiuil<*ly $1,000,000. 

Li dll Ill'll lihit I \ I'lanM will lie drawn >tt an 
early date 

Maryland 

HAi.i’uroitK Till' Ihill'-d Stilt.hulustrlal 
Chetiiii'al Co ha*> lonipleted plana for the 
eonsiiairtioii of a I storv Milditlon to Its 
pi,ant on Uie i'atap.sio Couiily Hd,, 50x250 
ft 

Ma§iiachu«etts 

Saxii'oti'i'iiN'- 'Pile Meade Uubher t'!o. has 
eornmenrrd till' I oust I net Ion of fl 2-HtOPy 
iolditlon. to ini'ieiisi' tlie plant oiiliUit about 
^a per lent A list of mneblnfiy to b«* In- 
wtailed wiii *< 1)011 hr arranged 10 K, Slrnp- 
.SOM. 170 Frilrial St . Uoston, Is engineer. 

.\ MII icjisr -'I'he state AKrleuUural Col¬ 
lege has peifei'led phni.s for the Immediate 
ii'sumplioti of eofi.struelion on the pro|»oaed 
ihemle.'il liihoraloiy on the eampiuj. and 
purposes to J'ush the strueture to eomple- 
lioM It win he 3-stoiy. 41x112 ft., esti¬ 
mated to eost elo.se to $300,000, wUh I'qUlp- 
meiil, 

I ’a MHiiinnF,--'rile Lever lirotherH Co.. 
Ihirlland St , miimifiieturei of soaps, wash¬ 
ing eompoiiiids, ete , will rorntnener exten¬ 
sions and improvements In Its plant tO 
( o.st appi oxlnuitely $30,000. 

I .KiiMiNS'i’KU- - The Vlsealoid Co., manu- 
fiu'tuier of (.ompoHition products, has enn- 
.stnirtlon under way on a new 2-Btory plant, 
•10x100 ft . on l,aneasier St , nstliimted to 
eo.sl $27,000 

Miclftgan 

Sti'uuis- ])J A Hopping ks perfecting 
tile Ol gani/aition of n eonipari> to take over 
and opetjiir Uio plant of the FtlUly Mfg. 
Co. neeiitly ae(|ulreil for the manufacture 
of pjipei pKxliicis. The structure will be 
rern<)deh><l an<] Improved, and equipment In- 
.slalled 

Minnotola , 

,\l i.NNHAi'oiJK—The Twin <'ity HrasB & 
Aluminum I'oundry Co . 81.') Washington 
.St , S K , has tentative plans for iluj re¬ 
building of the portion of Ita plant 
destroyed hv fire, April 21, with loaa ap- 
prnxitnalitiK $25,000. 

.St I’Ai’n Tlie Waldorf Paper Producta 
Co will sonii take bids for tiie construction 
of Ji neys mill, estimated to lost close to 
$100,)I0'), induding equipment 

MisoiMippi 

.Jackso.n - 'Phe Huckeye Cotton Oil Co., 
Mill St.. Is perft'cting plana for the rebuild¬ 
ing of the portion of its plant recently 
deatroyed bv Arc with loss eatirnatod At 
oboul $S0 000. Additional equipment will 
be Installed. 

MiMourl 

Joplin— The Oeneral Sxplosivee Co. will 
rebuild the pormn of its plant deetroyea 
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by an J'Xploslon on April 25. An cflUifil 
eatlmatf of loae hRH not beon announc'd 
St. 1^)1 im- Tb(! i’oliimbla Oil , :',n7 
raplii St . hi«H pliinw for thf con.Htnir lion ol' 
fi new sloriiK'' onil dl.sirlbutlnn jil.int to 
repliHT iiM woik.'i iutciv dcNttovod by flH' 
with loHH ;il iiboiu jri- 

<'iudiiiK <’(|iilprn<’nt • 


South Carolina 

iUiodcH Kiiidc^i'k alt' planiiinn 
loi II.•• instiilljilion of !» fciiillz'r plant in a 
lo'iil iniildinir. witli Initial wipacitt of about 
7‘. toil'- I'l I day 

TenncHHce 


Montana 

OUKA r 'I’ll*' Surdmrt't It'lining i'" 

httH liicffa,'-. (1 Iho ri|ipi ojif ja 1 loll foi if- n. v. 
oll-r'dlnini; idant on sii. r^•<•.•ntl\• .o(|uii-d 
at Wf.^t 'iir.ii I'.ill.s, and ill. initial nun 
will i)c ''ril.-iiK'd It ii I'.^tinialt (1 to .o'-! 
iibtMit lino, with m.o'hln. ry M 

J’Hrk'T ti- I oiisii nrtloti I'liyinoni. aial 'I' 

'V\'> att m ni'i a I iiianoK'-i 


New Jersey 

NhwaKK Kaiinicii K <N', 12 Cai.l.n Sf 
niM-ratiriR a h ath''! tannery. liaV' 111. d 
platiH for 1he ' re. lion of a. 1-.4toiv ad-lilion 
and will eoinmeti. e vtoik at oner 

ltUw.Ml’lBlJ» The t'ondotlfdU; Co.. Clove 
Ht., has hfoken unnm.l for the mum mn 

of 0 new addition to ils iidthn in.Miil.itoin 
plnnl '•-"'Iitniited in , o*d jinnroxmi.’fi. h 
135.000 

New York 


WrooKI-YN The Ati.as. o rii.'inu.l K 
Color Co, Ine. 12;{ .N.isiiand Av« . n 'U- 
fttHKiiiK for tin imniedlatt' oxiipaiav of 
ItM projiosed new plant at (IJ 03 Taalf.- I'l, 
wlicrt! J.roj.ertv reeetdh wiiB leaded It 
will b(‘ t-'pilpped for the tn {«iuftlfni of shel- 
loe, wtiod ilniHhers and kindred fiiodiicts 
Tonawan'pa- 'I’he National Kooflnc Co., 
I'lllinoie Ave , rnanufaetiiM-r of ei.mi.o-dtinn 
rtiobiiK pi'.dtat.K. l.s planninj; for Hie n 
building of the portion of H.h jdanl de‘^llo\.■d 
b.v the, April 20, with Io.s.h eMtirnate.l at 
|7r, .Oiiit, in.'hnlliiK etjvDprnerit 

TOT'rtCNVU.I.K, s I The Tottonvllle »’.,p- 
per Co, Arthnr Kill l{<j and Hetlol Av.'. 
ha.v aiiflioiized plan.-, for Hi., relinll.lint: of 
Ihe portion t.f iin plain d»atro\ed bv Are 
April 22, I oniin istn^. eleven bulidiriK.^ w ith 
nniildllety. witli 1..S.S e..liin;HiaI at el..,--,, to 
Jl.OOit.OOO 'rill' rehnildinn w'ili . omi .i|i- 
nroKitiuite|\ a like .inioiint i l.'iijaniin 
LoWelistein pr.'sidenl 


Ohio 


^ MiI>I>J.KTow \ Otrieials of the I’anI \ 
Soi'K I’ripei t’o liave o|•^;:Ull/.ed a .‘oihsidlaiv 
oonipany to b»- known as Hie l''iaiik Sinltli 
J'aper Co,, wlOi rapilal of $1,501) tiitO 
'‘on.stnief and operat-. a 1... at mil! pians 
have been eoinpleted foi a J-tdorv mill uni! 
JfiOxtlOO ft, t'stlmal.-d to . OKI #.|innii $7',n.. 
000, with rnaelilneiy 1 •r•.•1 iik .Mu..Kel 

niHii, Uelbiild Hhl^ . I'avlon, () are uiehl- 
tectit. 


SunuiN’.i Ihe .S..|llin^t ToHotv Co lia,'.. 
work In pld^:t•ehK <.n ,„■« nddithm for In- 

ereaata] produelintl. eKliiTMl..| tti . oKt about 
J ,t 0,00 (i. 


I\ N o\\)],l,L I’lie Know’llle 'da-s Co 1.^^ 
ui.iiiK'ii^ foi the inuiietlial. ei.eiion of 
. ii.« I'siuty pliint on N<>ilh Hioailway, 
. I ihitid to eo.Kl elo.Ke In $')ll,0ll0 H. 0 
K iiiti. \ )■ li. ;i(l 

I'.l'WM, 'I’lie S.iuHielli [‘ott.'ilr- ‘'o m 
p. il'. itiiiK }.l,in.s for the ercrlK.n of a new 
phlil ;iddlt|on, (;stimiited to rri-~| ( lo.Ke to 
V<Mi,inn,. viitli niaeliinciv Cliaide.s W. 
I mm niaii l.“i head. 

Texas 

!:i N..I K 'I'lie I'lilllljia I‘. TiolilUli t'o , 

I! oil' ' V ill. (Ikla , liin-v eoinniriii ei| the eon- 

•iiii'tion .if l(jur in w r,,isolinr-i.llnmR 
at lturit;er. (Ml (dty. .‘s.nitti i:. ml and 
It. M oil ' 'll\', all in the k;i nn dMtIi( t, to rnst 
..li.'iit 17*0.0)Hi, ineludln^; ni o hini.i \ ^ 

llm.c’rns' -'PI,,. I'iriefiee i'lodurC' c’o, 
\\..-t Hldn . 1ms fieipnit'd pr-ipcjlv at Hat- 
iMliiiiK, iiroi Ilnu.Klon, for Hi- .•M'.'tum fif a 
In \c phiiit for the piodu'linii of tui’p'ntlne. 
potit, \ .inisli, rlt-. with Initial (aparlty of 
aliniit (i.imo pal per dm .1 W r.anir.s is 
L’ in i.il iiiari.iyi'i 

l;o.'KI>.\|,K 'I’he ,^USlill I't.tlol.lim Co 
uill . oniiiirtier tile <'on.''l 1 uet ion nl all addi¬ 
tion to l^^; hi(al oiI -1 l■!lnlnp id.Mit In in- 
iL.-me Hie eJijiaiil.v h,\ abnnt lt)li Idit pel 
div Til' rompati.C' was oip.inized rrr<.|itl> 
with \ 1 ' Italdwiii ii.s pirnpl.lit 

S\N STONi.K-'Dll' .‘■^an \ntonio i’oillau'l 
''iiheiii (■<! li.’ih, eomj.lete.i j.l.an-- hiuI will 
■oiniiiiiur Hie eoh.stim Iii.n of an addition 
to Its null fill t onsideriihl.' in. K-a.'^r In pri.- 
dii. tnni VCIllard K Smij.-'on j,», .npuirti 
ihir.'ki'MUnuB l: W it.anev Is peifect- 
iii)' for (In- i>i Kani/.alion of a new 

roni|M!i\ to .•■jiiRti'm t and operate a pt.iiit 
II; Hii'^ \t.imtv for the ina luil'ael ui e of lar- 
hon I'la.k II will eo;,t ahoiii $;jo(i,ii(i(i. |ri- 
'lii.llnp maehinet.v I'..i mission hits in en 
r.ianted and woik will so'.n In eoinnieni'ed 
I'd. l'\So—,1 It Speats an nflieial of 
\\.'ll'' Stilwell ^ Sp.'ai'.s. Im , has atijuiied 
1 loi.il hiiildhif: and Jtdjdiiiinp site foi (he 
• sl.Hilislinient of a new eotton.seed oil mill 
'I'hi -.niMtuii' will 1).. mipKiMd and .'X- 
i. Tide.I 'I’lu' inaihlnei\ iii-.lall.ition i.s nsli- 
lll.l 1. <1 tn C OSt 1 Is.S, h, $i;.i,iMU! 

Virginia 

iHcM MoNP -The Caleluni 1‘liospliate Ai 
I't I llli'/.et Coip lia.s prehmiiMiY plans for 
the iiistallntioii of juldlti.ui.il e((Uijinn nt at 
It'- |il,iiil 

Itl.'iiMoNu Till' Kcoiii.niv Com let. C<. , 
Ine, i.-M-ritlv orpaiiizeil with a Mitiilal of 
IliMi.iMiii, li/i.K (lequlred a trart of about 5 

uie- of I.umI and plans for tin loiisttue- 
Hon ,.f a new jdant It will . ost jibout 
Ift.ijHiii, im iudiiiK equipment ,I .S.oti I’ai- 

I isli u pt .'sld, nt 


Cinimnn'ati The Clnmi.al Ciditirs c,., 
IMfi V\'es( tith St , ha.s plans tor Hu ie- 
bulldinp of the p.iillon of its phint r.'eentlv 
dt‘Btii»>tal by (Ire with lo.s.s estimated at 
|a(1,(lfl0 

Oregon 

,^STnlll^ -Til,. Crosi 

to, 21S Ibitteic- St, San i-’i Jineisen ('alif 
ha-K (entjiH\e phiii.s under eonshjeraIuui Hu 
tju- (onstiuetlim of a new j.ulp mill at 
iounp'’H Klver l''allH, near A.-'torln, to Mat 
more than $1,50,000 with equipment 

()KK«KiN CiTv- The Ore>ron J’ulp K I'.ip. r 
< o will soon eommelire the erei fion of a 
3-««tor\ addition, .'Kllinated to eost ahoiit 
|7i',0Utl. 


Pennsylvrttiin 


I'lnr.APia.iMiiA Woodward Nr Pi<'ker 5 
lielawait' \ve. mnnufaetti 
of fertilizer piodmts will make ext. msi 
and ImpMwem. lit-, m us plant at ll 
bYont SI 

Lbwis-i'own -The IViinsvlxanln W 
GIh.sh C.'. IVtin.Kxhania Iddj; , Phlladeh.l 
eomph'tinp phn.v fot tiu eieelion of 
nrst unli of a new loeal plant lOOxT.oo 
to eost In i'xx'ss of $2iU).0(>0, with r 
chlmry iMTuik A FTaxes i.s enBinerr. 

fl'T^ni Koi! • 'File Slatidard Kanit, 
Alllf. Co.. Jlesseimr JthlB. has (tied pi; 
for Lhe ereetion of (wo nrUiitlons to 
plant Hi I’reble Ave. iiml OnUirlo St » 
mated to cost $70,000. 

SpAnTA\BBt ii(» —The Sf>arUiniburB Oil 
Ous V O lutelv orffRjiised. has brol 
ground for the ‘-onstructlon of a new 
rpflmng plant to eont clomi to $200.< 
with maehlnery. t 


Washington 

\hkhuki-'n - 'I'he W'e.Kliin (ij] c., is plati- 
tilMK I,If Hie eon.Kt ruetjen ol a lU'W od 
^toiapi- ami distrlhuliiiB pl.'int to ..kki about 
lifMHio. iruludim; equipimnl \ similar 
I'l.'iiu Will :i)«.i be built at llouuiam, Wa'^h.. 
... .i(ipio\im.itel\ ,'1 I he anuiuiil 


0[)porluiiities in the 
Foreign Trade 


Cfo'uv nif. re.vH'd ih mii/ o] the fiiUo\fmp 
ejjpej/ijiii/ir.v Jin/J/ ofdnm nil nvailoblr. in- 
foniiutuiii tri»iii Hit liuntiii of Foriifj’t </ad 
yfir {'otiniirici rtf Wd.sfnnnton or from 
(tnii ilisf) o t office of fht bonou Thi RMtn- 
I"; jihiittl afftf Die, »aif 1/ /must hr 

mi'll joi th> purpoM of oi- iH tfii ntum. 


, Cur Mu'Ai.s ami all 
' atll.' f. . dlliK eake.K 

- our.. 


kinds fitilllz'MH All 
I ‘Uia ha.se Ol .iB'MH'J'. 


I.ArMPiiv TAnrrrs in cake f..im, IterKon, 
Noiw.'m Manufaeluit'i.s’ jujem v. Samples 
with ulTtrs des'ied OlStt 

Camki -Hair Kiltkii-Crksh Ci.oth Alex- 
:\ndim Kb'PI I'urilm.Ke A Kjimple show¬ 
ing Hu «iuaht> of I'lolli desired was for- 
waided ami may lie examineil at the bureau 
01 it.K dl.strU't ottUes, t Refer to (lie hk.793 ) 
—6101 

I’ARAPFlN and getUTHl druES nnd ehem- 
leal.K Oporto, I’ortugRl. Purehuse.—6205. 

NtTiuT* OK Soda, about 10 tons; murinte 
of poUeh. about 15 Iona; and phosphoric 
acid, about 10 tons. San Jose, Costa Rica. 

Purchase. —6201. 


New Companies 

Wyatt Ki’hhhr & Chemical Co. 4000 
(lOugh St., Hfiltimore, Md.; chemical.<» and 
rubber products: $50,000. Incorporators; 
I’tiarlofl M nml c e Wyatt, and .1 Lewis 
Wjirner. 

pROTBCTivi'; (’oATi-suii CuRP . *Kenilworth. 
iV J : wat'U’prooflnE products; 7,000 shnre.s 
of stoi-k, no par vjiUu- Ineorporator.s 
Thomafl I) Osbourne, J N. Dlmniiek and 
A. R. AlucConmdl, all of Kenilworth. 

Amehk’ak Ol^mimc Oil a- Kkki.mno Co.. 
Rancor. Ale ; lefltictl petroleum producta; 
$080,000. l''r.'ink F'dlows, president, Hav- 
mond Fellows, twmsurer, and J.-imes M. 
Clllian, BaiiKor, 'lerk and representative 
Newtown Ry-I‘rodiu’t.s Mfu. Co. Riook- 
l>n, N. Y.: oll.s, Krease.s. eie ; $100,000 In- 
coriuuutors; I*!.]’ Arnold, L* R Rohai't and 
F B Ames, lirooklvn IH'preaentatlvo: 
F. .7. Knoii. Albany. N. Y. 

liiMK H\-I'Riti'i UTS Coup, ('harleston. 
\V. Vh. ; eenu id, Urn*', etc. , $.5ti0.0uil In- 
roruorators- M F. Matheny. .1 S Horjin 
,’ind C. 7.,. IT.'itIley, ;rll of Charleston 

I'ACIFlc Co.\sT I' inuE (’o., Seattle, \\ a.sli : 
filler produets, $750,000. Incrporatoi's: 
Cn 8 .slus p; Cates. S 7'\ Harwood Hepre- 
sentallve; JIulbert, Gates & Hels'dl, 901 
Alaska Itl'lk 

HlMMELhlN N: BaII.EY, IN(C Camden, 
N .1 , operuie a Ifiither tannei.v; $200,OOO. 
Ineoriairiilor'i k’l'erlcrlek and F E Him- 
melein. jind Wdliam C. Oak.s. 807 t.'oopei 
St . Cjtmden 'Phe la.st noted is representii- 
Hve. 

Celtan Co , New York, N Y , glue and 
other adbe.sive products; $300,000. Incor¬ 
porators .ftiliii K 'PuIIIk, Henry C Stone 
arid Fdwatd .M Ro< he Ketuesentative 
CoriioraHon Ti u.st (.'o of Anierlea. du Pont 
llldE, WIlmlriRton. LHl 

.North 1]ha,\(’ii Oh. Cori'. Okuin N Y. , 
lehtu'd peliolrum pioduets. $500,000 lll- 
<'oi |ioi Ktoi.K H, E, .Ifi'-ohy. .7 I. Trenkle 
aiul A. E Viihll H«'pieMenliltl\e ,) J' 
guiEley, Oleari 

riNTKiU’Rr.sp i’Ai EK Co , PliiladelpliIji, Pa.; 
pjiper piodm t.s , $J 25.000 Naltnui D I.sen, 
20f'2 N''^ulll EialiHi St, Is treji.Kutei and 
re]irefle,ntat i\ e 

AcMETii.t Mm; Cu Si I'eter.^buin. Kia ; 
'■ement tile ami kiiidvd pro(lu<'ts , 

Hariy J•'ntkel. pieKhlent, and Uolu-i't 
Arnolil, seeieiai\ ami treasui'er, both of St 
I'eter'sbuiE 

tionnoN Kkmmxu Co, WilmlnKt'm. Del,' 
refined petiol. um prodm-ts, $ 5,1100 000 

Representative I’apltal Trust Co. of Dela¬ 
ware, Dover, Tie). 

Soap f'Roni c’TH Coitr,, St Louis, Mn : 
.Koaps, washmn powders, iMe ; $50,000 In¬ 
corporators W. C, Harris. C H Hroekett 
and F, .S liiMuh'r.son. jill of St Louis 

llNITEi* IT,ATT’, Clash Ciuuv. TtiTdEepuii, 
Conn : bUiss products; $125,000. Ineor-pora- 
toi's- M Cohen ami living Elson, too .Mems 
Rldg.. Rriilge|)ott 

W. T*. Coi.ris'fl OIL Co. 26111 >larv St 
Chicago, Jll , leflried oil.s; 900 vhaies of 
stock, no pai valiii' Ilu orporHtors ■ .John ,I , 
'i’lioiYnis I' and William .J CoUln.s 

C'NrTKit Statics Sheepskin Tanmm; 
CoRp., Riookhn, N Y; leath.-r tamuiig , 
$26,000. liu'orpui atoi s. A E, Wol/. H 
Oppenlielm ati.i T ,1 H'-alv Rej>ieKeMl,i- 
tive- I’ Siliaffer. 1-157-63 Hroadw .'n. 

.New Y’ork 

^Amkrii'an <'a<'tu.s Runnr.R I’Roiu cts 'Ti. 
'W'llmingloM Del , rubber ^(kkI.k , $ 501 ),(lOo 
Repi-e.sentali\<' Cok.iiKil Charter Co, Cord 
Jtldg., Wilmington 

STANHAki) ,SoAP CoHp Daklami, Calif , 
soaps, wa.Kliing t oinpotmd.s. etc , $l.iimi() 0 ii 
Incorporators .K>hn .\1 Slmp.Kon, lixlng D 
Hieok nml a E Is-es KepM-'-ent.'it \e 
Henjamln 7'' Wnolner, First Nationil Rank 
Hldg . Dakland 

1)YI>R\ CilI'’.Vi(‘AT. j‘Roi>ICTS Co . ,\kron, 

O : <-h<‘miriil.>« and 'hemli'nl h\piodmts; 
$10.0(di Irteorportil or s ,I C TTiiih'Tous 
and (' E .Mills, both of Akron. 

ClLSTER ITmi'iLKI M ('ORP . Wiluilng(nii. 
Del : petroleum piodmts; $25rt,()i)(i Ilep- 
re.Kcntatlve <’orporiitifin Sciwlce Co, 
Mquliable Tthig'. Wilmington. 

l.VTKRSTATE Hei’INEhieh. In<' , Kaiisas 
City, Mo . operali' oil ivflner'es . $.5a (up) 
Incorporators; R L Utngley, W M Ron- 
ner and .1 o Catlowav , all of Kansas CItj. 

Excklhior CirExtiCAt. Co. 485 Calfornlfl 
St., San I’rHnel.Kco.i Calif. : ehein’cala and 
chemical bypnKluelJ*; orgftnizt'd with Anton 
SehafRmu.ser as head. 

Fnitki* SroAR Co., Kennebunk. Me., oi>er- 
ate a sugar reflrery; $2,000,000. John P. 
l>eering, president; John C. Emmons, tress- 
urer and represenlative, both of Kenna- 
bunk. 
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Nitrogen Again 
To the Fore 

THOROUGH technical study of all important 
phases of the nitrogen industry has lonjj been 
needed. During the war period and .shortly thereafter, 
the Nitrate Division of the War Department made a 
.significant study of nitrogen sources and possibilities, 
but this work was limited largely to the military as¬ 
pects of the case. More recently the Fixed Nitrogen 
Research Laboratory, now under the au.spices of the 
Department of Agriculture, has studied extensively the 
technology of nitrogen fixation and the possibilities ol 
utilizing .some nitrogenous raw materials such as cyana- 
mide, but here again the problem has been largely that 
of one user interest—namely, the agricultural demands 
for inorganic nitrogen. Now fortunately the problem is 
to be approached from a different angle—the commer¬ 
cial and international aspects of nitrogen supply for all 
branches of industry. 

Secretary Hoover clearly regards this work as one 
of the most important phases of the survey of raw mate¬ 
rials that was authorized in the closing hours of the 
last Congress. He rightly indicates that both agricul¬ 
tural and industrial considerations must be studied in 
order that adequate supplies of fixed nitrogen at rea¬ 
sonable prices may be available in the United States. 
Such study will, in part at least, answer the question; 
What are the prospects for a new nitrogen-fixing indus¬ 
try that may be made possible through further technical 
development of the cyanamide, the Haber, the cyanide 
and the arc processes? Or more specifically, what price 
limits must they meet in order to compete commercially ! 

It is a demonstrated fact that ammonia, nitric acid 
or any one of the important compounds of these two 
sources of inorganic nitrogen can be made successfully 
on a large scale by either the cyanamide or the Haber 
process. The cyanamide plant at Muscle Shoals was 
a complete technologic success. The Haber process 
plant at Syracuse has had moat gratifying, and one 
might even say almost unexpected, success. Several 
other procedures for nitrogen fixation are equally prom¬ 
ising from a technical point of view. But what of 
their commercial future? . 

The answer to this question will be determined by 
several independent factors. One of these factors is the 
minimum cost at which Chilean nitrate can be delivered 
in the United States. This, in turn, is fixed by the effi¬ 
ciency of nitrate recovery methods in Chile, by the magni¬ 
tude of the export tax that Chile places u|)on nitrates, 
by ocean freight rates, and possibly even by American 
tariff protection. Anq(;her basic factor in determining 
the range and the average of inorganic nitrogen market 
prices will be the extent to which byproduct wke ovens 
are developed in the United States. Even at high prices 


for sulphuric acid, the modern coke oven cannot afford 
to operate without manufacturing ammonia liquor or 
ammonium^ sulphate. The ammonia is inevitably pro¬ 
duced in the raw gas and in general it must be re¬ 
covered before this gas is used or sold. The quantity 
of ammonium sulphate' so produced is a factor in 
determining market tendencies; and at the present time 
with imposing increjises in tht' byproduct coke-oven in¬ 
dustry, this factor assumes enlarged importance. 

All of these important infiuences will be analyzed in 
the survey contemplated by the Department of Com¬ 
merce. Nor will this department work alone, for by law 
its effiirts are to be supplemented by co-operation from 
all of the other branches of the government concerned. 
There is no question that all these agencies will gladly 
co-op(‘rate in the study, which is of mutual interest 
and importance. 

Both Secretary lloovEK and Dr. Klein, director of 
the Bureau of h'oreign and Domestic Commerce, in 
which the work will be done, appreciate the complexity 
and the importance of the task before them. However, 
they look forward with confidence to the result. They 
are particularly fortunate, too, in having selected for 
the task a man who knows this industry thoroughly. 
Dr. Harry A. Curtis, who will be in immediate charge 
of the investigation, has previously served as a captain 
in the Nitrate Division and as*executive officer of the 
Fixed Nitrogen Research Laboratory of the Department 
of Agriculture. Thus he is well acquainted with the 
problems on which the government is equipped to as¬ 
sist. He also knows the situation at Muscle Shoals 
from extensive personal experience there; and the prob¬ 
lems of the coke industry are well known to him 
through his experience during the past 3 years as a 
technical executive in that industry. • 

Every interest affected by the production or the sup¬ 
ply of inorganic fixed nitrogen will be concerned in this 
study. The conclusions reached in it will be of large 
influenci; in determining the disposition of the govern¬ 
ment’s properties at Muscle Shoals. They will largely 
determine the course of further industrial de^glopment 
in the industry during the coming decade, but with the 
favorable conditions which attend the beginning of this 
work, all can look forward with confidence and satisfac¬ 
tion. The Departnient of Commerce will do its work 
thoroughly. It will produce a well-balanced, construc¬ 
tive and fair report. It will doubtless upset the plans 
of some of the would-be industrialists who have desired 
a slice of the Muscle Shoals melon. It may even disturb 
the plans of .some influential politicians. But in the end 
the results will be good, and industry should stand ready 
to give evdry possible assistance to the department, that 
its results may be acffiieved with the minimum of effort 
and the maximum of sneed. 
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Electrochemical Society 
Honors E. G. Achcsoii 

0 REI'OIUl the award of hoiioraiy memhcrHhip in 
the American Electroeheifiical Society to Dr. 
Edward (;. Achp.son ia a pleasant pnviletfe These dis¬ 
tinctions are worth while, eniinenlly worth while, 
providwl always (fo<«l judjfmeni prevails. There does 
not se<‘m to Im‘ any method cif rewardiny the hard work 
that hrinjfs netfative results, although many a fine life 
has l>een devoted to determining what not to do in the 
■search for nature’s .secrets. lUit rew'ards of honor and 
distinction to those who reach important yoals and who 
are the mediums of ^rreat conti'ibutions to human 
knowledKc are none the less propel' and worthy. They 
mark the hiKh .spots in achievement, and l)i\ Aciieson 
has reached .several of the.se All over the world 
methtals of industry have lasm changed by his far- 
reaching activities in the study of conditions, in 
imagination, and in the will power and diligence to put 
his findings through. 

Like a number of other Aniencaii inventor.s, he was 
at one time associated with Thomas A. Edison. And 
like .several of the.se, he also iirel'erred to follow his own 
leads and to la'come, so to speak, an institution in him¬ 
self. 

The leads of Dr. Aciikkon were practically all within 
the great domain of eltsdrocheniistry. Nearly every 
month some new inse of one or another of the products 
of his inventions is discovered and the etliciency of 
manufacture is [iromoted. Why shouldn’t such a 
benefactor be distinguished? The rewards of research 
in wealth are sometimes big and much more often they 
are very slight ; but these honors have no bearing upon 
property. The,\ are, in a way, unworldly ; they outlast 
life and pass the name on into history. ’I’lie occasion is 
unknowm to the ignorant; the ceremony is modest; there 
are no great applauding crowd'-; but to the ear of the 
imagination there are, at such a time, gliostly trumpets 
and drums that sound the music of enduring fame. 

Transpttrtalioii 

Ami Our Prosperity 

HERE may be some division of opinion as to the 
permanence of our present prosperity, hut there can 
be no dissent frijm the view that its continuance depends 
in a large men: ore on the maintenance of adequate 
transpsrtation facilities. Therefore, when the Chamber 
of Commerce of the United States, at its eleventh annual 
meeting, cho.se to discuss "Transportation in All Its 
Phases,’’ it hit upon a theme of primary interest to 
every brjinch of business. 

Ereight rates are a significant item in manufacturing 
costs, particularly in industries such as ours that sup¬ 
ply basic materials for further fabrication. But even 
more important is the element of (lelay and the great 
blight on industry resulting from the periodic shortage 
of cars and shipping facilities. It has been e.stimated 
that due to insutTicient transportation during the pa.st 
year the scarcity of coal alone penalized industry by an 
amount equivalent to more than half of all the freight 
charges paid on this commodity. Obstructions in the 
distribution of finished products may not always be as 
evident, but they are equally expensive to the ultimate 
consumer. 

Under private management the railroads have made a 


remarkable comeback. By economies in operation and 
improved efficiency they have recently been able to 
handle a larger volume of traffic than ever before in 
their history. But during this time they have not been 
free from attack, and there is still the danger that 
radical legislation and ill-advised regulationVill entirely 
throttle their progress. Pending before Congress at its 
lust session were 134 separate bills designed to regulate 
the railroads and reduce their net incomes by lowering 
rates or revising valuations and rates of return. This 
antagonistic attitude threaten.s the investing public’s 
confidence in railroad finances at a time when money is 
sorely needed for new rolling stock and other equip¬ 
ment as well as additional terminal and shipping 
facilities. It is evident from recent utterings of Senator 
La Kollette and other self-ti rmed "progressives” that 
thi.s campaign of destruction will be continued, and 
unless the .saner repre.sentatives of the public vigorously 
oppose it, great harm will be done to the railroads and, 
therefore, to industry. 

WTuit is really needed is a sound national policy 
toward transportation that will provide adequately for 
future expansion, and at the same time properly co¬ 
ordinate the interests of both shipper and carrier. Good 
transjiortation is the crux of good business conditions 
and all who are interested in our permanent prosperity 
should recognize the seriousness of the present situation. 

lip lo 

III Goiiif; Backward 

A ccording to Charles R. Gow, president of the 
I Associated Industries of Massachusetts, taxes in 
the United States consumed in 1912 fi.Sfi per cent of 
the nation’s production. In 1921 this had increased to 
1().7 |)er cent. That is. whoever w'orked at a gainful 
occupation, even if he worked ,’’0.5 days in the year, 
spent ()1 days to earn his proportionate share of taxes. 

Before the war we used to consume 7(i per cent of 
our production, leaving 24 per cent for taxes and new 
enterprises. If we consumed the same proportion last 
year -and we do not seem to have grown more provident 
since the war—we had left for taxes and new’ enter¬ 
prises about $12,500,000,0(10. Of thi.s sum, taxes took, 
roughly, about $8,500,000,000, leaving $4,000,000,000 
for development. It is estimated that about $6,000,000,- 
000 is needed to meet the reasiuiable expansion of our 
industries and ihe facilities to meet normal growth, 
so that we are as a nation about $2,000,000,000 short of 
our annual needs for legitimate progress. 

Ever,\ dollar spent in public expenditures must be 
earned by somebody before it can he collected in taxes, 
so that, according to Mr. Gow, in order to get ahead 
we must produce more, spend less in taxes, or reduce 
the standards of living. 

A large part of our taxes is for war debts, which, 
as Secretar.i- WEEKS' points out. are not properly to be 
considered as current military expenditures. No matter 
how peace loving we may be, we can’t dodge debts. To 
be sure, there is great waste in the national budget, but 
there is also great neglect. We believe, however, that 
a careful analysis of government expenditures would 
show that, de.spite our prepo.sterous Indian Bureau with 
its ,5,000 to 6,000 clerks, the log-rolling river and harbor 
bills and bonuses and all sorts of easy-going munifi¬ 
cences with public moneys there are works which 
should be undertaken and completed that would inhibit 
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even fln ideal government from reducing expenses in 
any great measure. The change should be from useless 
outlays to useful ones. 

Xgain, the old notion that money spent for luxuries 
and high living is kept) in circulation and thus enriches 
somelwdy, no matter who he may lie, will not go down 
any more. That is like paying men to carry stone.s 
from one field into another, and then to carry them back 
from the second field to the fir.si. The men have earned 
a living and supported their faniilie.s tiy the proceeds of 
their work, hut theae is no advancement in the process. 
We’re not gettin.g ahead tiy it. It is wealth consumed 
hut not invested. 

The only real way to meet the threat which Mr. 
Cow’s figure.s represent is to save the pennie.s; to spend 
less than we earn and to put the money aside; to live 
modestly, to follow the homely advice 'of old Ben 
Franklin. The moat foolish ambition on earth is the 
desire to be up to date when we are going backward. 

Clianging Our 
Datum Points 

NITS of measurement and datum lannts are prime 
considerations to the technical man. They are 
fundamental in attacking any problem, and until they 
;ire .settled definitely and precisely there cun be no 
record of progress. Perhaps it is because Kerrert 
Hoover is addicted to the engineer’s methods of think¬ 
ing that in his address linst week before the Chamber 
of Commerce of the United States he felt the necessity 
for calling attention to our present methods of gaging 
busine.ss. "We must get our mind;', away from the 
notion that pre-war standards of living and volume of 
business arc normal now.” And. he added. “We must 
not be frightened when our output of steel, or textiles, 
or automobiles, or lumber, or corn, nr our car loadings 
mount to figures far in excess of those that would be 
implied alone in a normal growth of population.” 

It was this necessity for changing our datum points 
;hat President Barnes of the National Chamber also 
.strcs.sed in a recent talk to the Merchants’ Association 
of New York. The decade 191S-1922 witnessed tremen¬ 
dous expansion in business, he pointed out, due in no 
small measure to progress in science and invention, to 
labor-saving devices and other improvements in pro¬ 
duction processes, and to better management and ad¬ 
ministration. Briefest reference to business statistics 
shows how marked has been this change. Frotn 1913 
to 1922 our population increa.“ed from itS 090,000 to 
110,000,000 and our annual income from $.33,000,000,000 
to $50,000,000,000. Savings almost doubled and national 
bank balances jumped from $ 6 , 000 , 000,000 to $16,000,- 
000,000. But this growth in men and money was not 
without increased production efficiency and greater 
economy of human effort. Per capita earnings rose 
from $200 in 1890 to $600 in 1920 and the volume of 
factory production increased 96 per cent between the 
census years 1900 and 1920. But this progress is most 
striking when measured in terms of individual effort. 
From the metal industries, for example, we learn that 
pig iron production per worker in 1889 was 207 tons, 
and in 1919 it was 709 tons. In 1909 the output of 
automobiles amouated to 1.6 cars per person employed 
in the industry. By 1919 this had increased to 4.1 cars, 
while the capital investment per car had been lowered 
from $1,400 to $1,100. 


Six;retary Hoover characterized the accomplishments 
of this decade in a single sentence: “A rough estimate 
would show that we could supply each person in the 
United States with the same amount of commodities he 
consumed 10 years tyio and lay off 2,000,000 people from 
work.” Fortunately, however, consumption and dis¬ 
tribution have in general kept pace with production, so 
that this tremendous increment in output is marketed 
and consumed with but little apparent difficulty. 

Perhaps some of our oldest industries have ap-, 
proached very near to saturation, but there is another 
great group that is only at the bt'ginnlng of its de¬ 
velopment. In this category are many of our chemical 
and chemical engineering indu.stries. Their growth can 
no more be measured in terms of 1913 production than 
can lh«r future expansion be gaged on the basis of 
present performance. Who can say, for instance, what 
will be the saturation point for .synthetic resins, or 
pyroxylin lacguer.s, or a special alloy, or some new food 
pixiduct? It is apparent that the time has come for ua 
to change our datum points and to measure business 
progress on the basis of individual initiative and enter¬ 
prise. 

Ice Cream That 
Will Not Melt 

T IS not infreguent in our office to receive a call from 
a dignified, successful man in the, let us say, ice cream 
business. He has a scientific goal. He wants to produce 
ice cream that will not melt. No, really, we are not 
joking. Of cour.se it is our duty to point out the fact 
that since the melting point of ice cream is considerably 
below room temperature, his desideratum is impossible. 

If we did it in just that way, however, he woOtd 
mistrust us and leave the office in the firm conviction 
that we would probatily steal the idea or that science 
was bunkum. Actually we do suggest, for example, that 
unless considerable cornstarch is used the ice cream will 
melt out of shape but that with cornstarch or some 
other similar substance the ice cream would probably 
hold its shape even after it hud melted. Of course It 
would no longer be ice cream and probably wouldn't 
taste very good, but perhaps it might be worth while 
getting someone to work on the problem. 

So we get his royal car, so to speak, and then we sow 
some real propaganda. Naturally, we say, the technical 
man you get to work on this job may not ever get non¬ 
melting ice cream, but he will solv«?a lot of other prob¬ 
lems for you quite incidentally. For example, the 
corrosion of ice cream containers is’a big expense; he 
may be able to help you there. This is bound up with 
the kind of salt you use in freezing. In addition there 
are raw materials and flavorings that have both an 
economic and a commercial side. On the one hand 
theae should be cheap and on the other they must glv( 
a desirable product. On all these problems 'the technica 
man can work, and his work will be a positive benefit 
and a constructive factor. Thus non-meltable ice crean 
may become the minor end rather than the mall 
problem 

And not infrequently we have been able to urge thi 
business man to try out technical help. True, no Ici 
cream manufacturer has come to us, but some men wit! 
ideas equally as foolish as non-meltable ice cream havi 
come and seen and been persuaded. It is one of thi 
ways of doing our bit for progress and humanity am 
the technical men. 
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Mamifurturr 

Of Chromium Stool 


centraDy, and all broke with an '’excessively fine and 
silky ttraiii. Hreakint; loads are as follows; 


To the h'lliUir of Chemical & Mrliilliiriiiral luiiiincerinq 
Sir:--A recent issue of /iVrio i/r Mclaltiirtiie con¬ 
tains a (liKL'Sl of an article by F. T. Sisco apisfiririjr in 
Chemical it Melalliirr/ieat Kn<jii(('i rnK) for Jan. 11, lil22 
(vob 2(), p. 71). In this article, entitled “The Manu- 
fia'ture of (Ihronijuni Hall-Hearmt’' .Steel in the lleroult 
Furnace,” the author states: "The niaiiufaclure of 
electric hiyh-carbon chroniiiini ball-bcariii(.' steel has 
un'il recently been accom|ianied by the dilliculty of 
producing a iiroduct which is free from surface seams 
iind internal hair lines. This statement should not be 
coiistrut'il to mean that no (rood ball steel is as yet made 
in the electric furnace. There are many manufacturers 
that are producintt an e.xcelleiit steel for Ibis purpose, 
but the fact is they are not doinir it coiisislently.” 

. \,uur readers will doubtless be interested in learning' 
/That we have been making imporlanl i|uanlities of hall- 
,,t)eai’iii(t steels by my system al Firiiic, .Savoy, at the 
,1 "For(!:es & Acieries Electriipies P dirod” since 1912. 
j.il^Hrins: the war production of this tiiialysis was at the 
■n of 6,000 tons per year, and for many years our 
,^,,pjant has supplied practically the entire needs of French 
ball-bearin(j manufiu-tiirers. That this electric-furnace 
steel is not the least inferior to the best Swedish steels 
is proved by many tests- -amon(r them 1 may cite those 
made under the auspices of Hoffman, the distiii(rui.shed 
technical administrator of ftie ('ompairiiie d'Applications 
Mecaniclues, and published in the official Hiiltetiii of the 
” Chdmbre Syndic-ale des Coiistructeurs d’Automobiles 
for July, 1922. 

■’ ' Fifteen bars were studied, three of each of the fol- 
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For te.sting in static flexure, pieces were machined 
10x10x120 mm., healed for .h minutes at 790 deg. C. 
in a salt bath, quenched in water, and gradually drawn 
back, reaching 180 deg. C. in 10 minutes. The pieces 
were tested on knife edges, 100 mm. apart, loaded 
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Thus no sensible differences can be noticed for these 
lest samples, whether made by Swedish crucible process 
or by at least two styles of electric furntu-es. 

To make this steel, we at I'gine have alway.s used a 
fusion with complete oxidation and without excessive 
temperature (which would produce suroxidation of the 
iron- a condition very difficult to correct), followed by 
a deoxidation stage at a temperature as low as is con- 
sisti'iit with maintaining a fluid slag. Mr, .Sisco recom- 
nieiids that in a lleroult furnace it is best to melt with 
only jiartial oxidation and deoxidize on a very hot bath. 
VVe have found that partial oxidtitiori gives variable 
steel unless the raw materials are of very good quality 
and of uniform composition, whereas a consistently fine 
quality of steel may be made of rather variable raw 
materials if melted with conqilete oxidation. Our prac¬ 
tice is followed not only for high-chromium carbon steel 
but also for other special .steels, especially for armor¬ 
piercing shells. 

From 20 years' experience with alloy steels, 1 have 
concluded that the faults found in electric steel are not 
due to chemical combinations, but most often to a high 
pouring temperature. Notably in chromium-nickel steel 
this results in abnormal crxstallization, which is ex¬ 
tremely difficult to break up and refine, even by very 
careful reheating. Paul Girod. 

• '.'timt Ftantf 


Tin- Kesolutioii of 

Pclroloum Emulttioii8 

Tf> the Kditor of Ckcniical & Metallurgical Eiiginccring 

Sir:- In an article appearing in your journal' some 
time ago, Harold V. Dodd, waiting on "The Resolution 
of Petroleum Emulsions,” stated that the presence of 
asjihalt is assumed to be the reason for the emulsion 
in crude petroleum oils. He also explained a number 
of elaborate measurements for combating the action of 
this asphalt. 

If the asphalt is the interfering substance, why not 
remove it? The writer took a sample of Texas crude 
which had been in emulsion for about 10 years and on 
breaking the emulsion found it contained more than 50 
per cent water. The resultant oil showed no emulsion 
by the centrifugal test. 

These results were obtained by filtration, using in¬ 
fusorial earth as a filter-aid to hold back the colloidal 
carbon and asphalt. 

1 should be glad to hear of anyone who has had sim¬ 
ilar e.xperience. E..H. Williams. 

c'hitapo. Ill 

‘riirni. rf Mrt . vol, 28, No. 6, pp. 249-53. Ffb. 7, 1923. 
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British Chemical Industries 

From Our London Correspondent 

London, April 18, 1923. 

P KKiES^of chemical commodities are .still firm and 
this ma.v be ascribed mainly to the situation in the 
Kuhr, competition from Germany beinjj ,so small that 
it can almost be left out ol account, although small 
.stocks from Hamburg and Antwerp are still being of¬ 
fered. 'I’hc fact is ^hat production costs of British 
manufacturers are now’ in many cases below those on 
the continent, and with America consuming the bulk of 
hei- own production, there is likely to be considerable 
.ictivity in British chemical indu.stries during the next 
few months, a fact that i.s reflected to some extent by 
the recent remarkable, rise in prices of chdmical com- 
(lanics’ stocks and shares. The budget introduced into 
the House of Commons 2 days ago, including as it did 
the 50 per cent reduction of the corporation tax on 
limited companies, together with the immediate pros- 
jiect of a further reduction in railway rates, has not 
been without effect on the chemical trade. 

Industrial and General Deveuipments 

Siieculation is rife as to I he reason for the receni 
considerable appreciation in the shares of the British 
Cellulose Co., and important announcements are ex¬ 
pected next month in regard to the production of acetyl 
ndlulose silk and also in regard to the activities of 
Nobel industries. The subject of nitrogen fixation is 
again coming to the fore, and the breezy discourses of 
F. Kilhurn Scott, whose activities in America are prob- 
abiy familiar to readers of Chem. & Met., are very op¬ 
portune, because public and governmental opinion in 
regard to empire nitrogen fixation has become somno- 
Icnl and apathetic. There has Ix'cn a tendency to as¬ 
sume that Brunner Mond and synthetic ammonia will 
have it all their own way and are too strong for others, 
but there can be no doubt that, at any rate in outlying 
parts of the empire, the arc and also the Hiiusaor proc¬ 
ess will find application, while the latter can also he 
usefully developed alongside synthetic ammonia or cy- 
anamide plants. 

The increased use of decolorizing carbons has brought 
forth the usual crop of “new” proce.sses, and there is 
certainly more competition at the present time in these 
products. It seems extraordinary that so little appears 
to be understood about the physical chemi.stry and con¬ 
stitution of these materials, which are only too often 
manufactured in a most un.seientific and liaphazard 
manner and without regard to economy or scientific 
control. This also applies to compound mixtures of 
decolorizing carbons with infusorial and other earths, 
and generally .sjieaking the literature and information 
on the subject seem very deficient. Some interest has 
been aroused recently by the use of decolorizing carbons 
for medicinal purposes, and this presents a promising 
field for further investigation. 

Further progress is reported in the various processes 
that arc being developed by the Thermal Industrial & 
Chemical Research Co. in regard to the u.se of a bath 
of mojten lead for the heat-treatment of various mate¬ 
rials, particularly in cases where it is desired to reduce 
the time of treatment or reaction to a minimum. This 
company is a subsidiary of Woodall, Duckham & Jones 
and the pioneer work is being done by J. S. Morgan, 


who recently read a paper before the Coke Oven Man¬ 
agers’ Association describing the application of the 
process to the low-temperuture carbonization of shale 
and the like. It was stated that with a time of passage 
through the lead of less than 15 seconds, a lead bath 3 ft. 

(i in. liy 1 ft. 3 in. by 6 in. would treat 5 tons of 
material per day. A numl>er of jiatents have been taken 
out for the treatment of other sulistances, and the same 
firm has akso taken a hand in the barium carbonate 
tirocess of nitrogen fixation, for which succe.ss has been 
ciiiimed at the works of the British Cyanides Co. 

Tile Departmental Committee on the Industrial Use 
ol Ijcad and Is-adless Paints has now reported against 
their abolition and considers that tlic chief danger has 
been the dry rubbing down of old paint, which should 
be adequately overcome by yirecautions directed toward 
wetting during rubbing down. This w'ould merely in¬ 
volve the use of waterjiroof sandiiaiiers and the matter 
is to be further considered by a technical commission 
to work in co-operation with the Department of Scicn- 
tifie and Industrial Research. 

(ionibuHtidii Mylli to Be Setllwl 

To establish or refute the general impression that 
salt or salt solutions, when .sprinkled over fuel, have a 
beneficial elTect, the Mini.stcr of Interior and Mines 
of Canada instructed the Dominion Fuel Board to un¬ 
dertake a series of experiments. From time to time 
liiluids and powder have been placed on the market 
and extensively advertised, with the claim that they 
had the projierty of producing greater heat when ap¬ 
plied to raw coal or to unhurned cinders. In many of 
these preparations salt formed the basis, consequently 
the result of the experiments with this material are 
exceedingly valuable. 

The tests were conducted under conditions identical 
to those which ordinarily apply in domestic heating 
furnaces, and, as completed, clearly demonstrate that 
salt, when sprinkled over fucT, has no beneficial effect, 
unless it be that the soot produced in combustion is 
packed down in the stove or furnace pipes. 

The experiments were conducted at the Fuel Testing 
Station of the Mines Branch, where further tests on 
other materials which are claimed to have a beneficial 
effect upon fuel are being carried out. 

Inscclicidc and Fungicide ^ympoBium 

Some recent developments in the use of insecticides 
and fungicides were brought out during the meeting of 
the American Chemical Society at New Haven. A sym¬ 
posium on the subject was conducted by the Division of 
Agricultural and Food Chemistry, • 

Analy.sis of the light and of the heavy white arsenic 
samples that show peculiar dilfcrences are explained 
liartly by the different solubilities resulting from dif¬ 
ferent sized cry.stals. The idea was set forth that this 
difference in size of crystals at least partly controlled 
the different results in use of this material as an insecti¬ 
cide. Addition of small amounts of lime influence the 
solubility of arsenic in the form of lead arsenate. 

Bordeaux mixture is improved by the addition of a 
small amount of casein to one of the constituents of the 
mixture, when these two are put up in separate con¬ 
tainers for dry storage. A mixture of 2 parts of copper 
sulphate to 1 part of lime is recommended. 
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The Chlorine Industry in the United States 

An Kconomic Analysis of This Vitally Impor¬ 
tant Industry Shows That the Situation Is 
Serious With No Relief in Sight—This Arti¬ 
cle Presents the Data and Offers a Solution 


By Paul S. Brallier 


T he past 2 years has been a ven tryiiiR time 
for the chlorine manufacturer. The fact that the 
same statement may he made of practically every 
other industrial division hrings little comfort and no 
relief; for the troubles of the chlorine industry are 
the direct result of an extraordinary war expansion. 
The purpose of the following discussion is to imesent 
as accurate a picture of pre.sent conditioii.s in the 
industry as available data will permit, and to suggest a 
means of overcoming the difficulties that are only too 
evident. 

To begin with, the chlorine iiuluslry includes a great 
deal more than the preparation of chlorine by elec¬ 
trolyzing a salt brine in a suitably designed eell. The 
liyprodiicl ciiu.stic li(|Uor mu.st be evaixiruted, and its 
.salt content separated before caustic soda is ready for 
market; and the chlorine gas must be compressed and 
liquefied, or lie combined with other reagents, before it 
is ready for sale. Thus the chlorine manufacturer 
mu.st not only prepare the chlorine, but must absorb 
it as well, and his present problem ean he stated very 
briefly as one of finding a .suitable absorbent. For the 
purpose of this paper, the chlorine industry includes 
only those producers who market chlorine or its direct 
products. 

A Few Notes on sTzb, E.xtent anp i:rowth 

As an indication of the size and importance of the 
chlorine industry, Bureau of Census figures for 1919 
indicate a total annual tonnage of the various products, 
including caustic soda, of approximately 212,000 tons, 
with an aggregate value of about $16,000,000. This 
compares with a total valuation of $694,000,000 for 
all chemicals produced during the year. Chlorine and 
chlorine product^ have become necessities in a wide 
variety of industries and processes. They are indis¬ 
pensable in the paper industry; arc finding increasing 
application in metallurgy; are widely used in general 
chemical and dye manufacture, and in the preparation 
of medicinal chemicals; are generally conceded to be 
most effeeVive in sanitation and in water purification; 
have been applied to the refining of oils, and have 
played a most important r61e in warfare. The chlorine 
industry is therefore an essential industry, and any 
factors affecting its welfare are nfatlers of general 
concern to industry us a whole. 

The installed capacity for chlorine production in the 
United States is alxiut 672 tons per day. This includes 
only the chlorine that is made for sale as chlorine or 
its direct products, and does not include chlorine made 
and used in the same plant, nor the chlorine capacity 
of the government plant at Edgewood Arsenal. Table 
I shows how this capacity is distributed among the 
various types of cell now in.use. 

The Installed capaoity is computed on the iftsumption 


that all cells installed are working at full load all the 
time. The actual continuous working capacity may 
be taken as approximately 300 tons per day. On this 
basis, and assuming that all the chlorine was made by 
the electrolysis of sodium chloride, the caustic soda 
produced by plants marketing chlorine and chlorine 
products during 1918 when all available chlorine capac¬ 
ity was being utilized would be 24 per cent of the total 
caustic production. The census figures for 1919 indi¬ 
cate 28..5 per cent of the total caustic soda production 
as electrolytic; but this includes caustic produced in 
plants consuming their own chlorine, so that 24 per 
cent seems to be a fair figure. A survey of the caustic 
soda manufacturing capacit\' of the country made by 
the War Department in 1917 showed that 20.6 per 
cent of the total capacity was electrolytic. Taking thjs 
lower ratio for the years 1914 to 1917 inclusive, and 
the higher for 1918 to 1922, the average daily chlorine 
production calculated from publi.shed data on caustic 
soda production is as shown in Table II. These figures 
are con.sidered sufficiently broad to include the chlorine 
produced in the manufacture of caustic potash. 

Going a step farther, and using the data of the census 
of chemical industries, the di.stribution of the chlorine 
produced among the various chlorine products has been 
tabulated in Table III. 

These capacity, production and li.stribution data 
are presented with some misgivings, since they are for 
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T'.AnLK III- 

-CONSUMPTION OF CHLORINK AND 
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Ihc most part indirect. Installed capacity data for the 
Nelson and Allen-Moore cells were supplied by H. R, 
Nelson and by Kent R. Fox, of the Electron Chemical 
Co., respectively, and the titrures for the Townsend 
cell have been published by A. II. Hooker in a paper 
read before the American Institute of Chemical Entri- 
neers. Installed capacities for the Billiter, Castner and 
(Jibbs cell.s were figured from the percentages given in 
the government survey of caustic .soda production in 
1917, using' the Hooker capacity as the basis of com¬ 
parison. In the tase of the actual daily chlorine 
production from 1914 to 1922, the applying of a flat 
percentage of total caustic soda production may be 
(jue.stionablebut the reticence of the chlorine fraternity 
prevents obtaining more reliable information. 

Even wdth the above limitations in mjnd, however, 
the data given indicate a serious excess chlorine- 
producing capacity. The normal consuming capacity 
seems to be about 189 tons per day; and the remaining 
120 tons working capacity represents a large capital 
investment that must necessarily lie idle, and thal 
places an abnormal overhead charge against the actual 
production. Still more important is the fact that this 
exce.ss capacity induces such keen competition among 
the various members of the industry that prices reach 
a level where amortization and depreciation charges 
arc slighted, and expansion and development work cur¬ 
tailed, so that the future of the industry is endangered. 

A manufacturer should receive such a price for his 
Iiroducts as to allow him a reasonable margin above 
bis actual operating costs for replacement of capital 
invested, for obsolescence of eiiuipment and for im- 
Iirovement, extension and expansion in whatever line 
of production he may he engaged. The buyer may 
profit temporarily by a lower price; but he will lo.se 
eventually in the failure of his .source of supply. 
Healthy competition and friendly rivalry among vari¬ 
ous members of an industry are essential to the growth 
of that industry: but warfare is as much a destructive 
agency in business as in international relations. 

Probable Development in the Chlorine Industry 

Development in the chlorine industry will come under 
the two general heads of improvement of present 
apparatus and processes, and extension of the uses of 
chlorine and its compounds. Apparatus and process 
improvement would naturally be concerned first of all 
in reducing the cost of manufacture of chlorine gas. 
The principal items which the chlorine manufacturer 
buys are .salt, fuel, power and labor; and local con¬ 
ditions at the various plants determine their relative 
importance. Salt and fuel efficiencies are purely indi¬ 
vidual plant problems; but all manufacturers would be 
interested in modification of cell design so as to raise 
the power efficiency and lower maintenance charges. 
The average chlorine cell shows an energy efficiency 
of approximately 60 per cent. The remaining is lost 
as heat, due principally to the internal resistance of 
the cell, which in turn is a function of current density. 
The recently de.scribed Marsh cell claims a higher effi¬ 
ciency due to lower current density brought about by 
the use of grooved anodes and corrugated cathodes 
designed to give increased electrode surface for the 
same over-all dimensions. The principal maintenance 
charges on cells are caused by graphite anode dis¬ 
integration, and, with the exception of the Castner cell, 
by diaphragm stoppage. A study of these factors might 
very well be co-operative. 


1 he second point of attack under process and appa¬ 
ratus improvement would l>e in the manufacture of 
ihlorine products. Referring to the table of chlorine 
pioduct distribution, it will be seen that bleaching 
powder is by far* the biggest item. The data, of 
course, are for 1919 and 1921; and present conditions 
might show a larger penentage to li(|uid chlorine and a 
smaller percentage to bleach. Even so, bleaching 
powder is unquestionably the largest single chlorine 
consumer. W'hile its manufacture dates from 1799, it 
is only within the past Ifi or 20 years that any decided 
eflort has been made to improve the method of manu¬ 
facture. I’ractically all the bleaching powder made in 
thi.s country today is made in “chambers,” although 
meihanical bleach chlorinators have been used in Ger¬ 
many flir some time. In the chamber process, hydrated 
lime of detinite moisture content is spread in a layer 
about 4 in. thick over the floor of a room 16 to 20 ft. 
wide, 40 to 100 ft. long, and fit to 61 ft. high. In the 
floor are imbedded cooling coils through which water 
is circulated in cold w'eather, and refrigerated brine 
in hot weather. Dilute chlorine gas is led into the 
chamber and is ab.sorbod by the lime. When the lime 
has been saturated, the chamber is cleared of chlorine, 
and workmen enter and .scrape the finished powder to 
outlets in the floor, through which it drops into the 
can-loading apparatus. 

The spreading of the lime and the collecting of the 
bleaching powder are disagreeable jobs, and labor is 
consequently inefficient and expensive. A recent bleach¬ 
ing powder installation made by the Belle Alkali Co. 
and described in this journal' has utilized modern 
conveying systems to handle the lime to the chambers 
and the finished powder from them; but the most 
disagreeable part of the work, the collection of the 
powder, must .still Ik' done by hand. To get away from 
this high labor co.st. one large company is said to be 
scrapping its present chambers and installing German 
mechanical chlorinators, which consist of a tier of 
nearly horizontal c.vlindefs either rotating or with 
rotating paddles. The lime passes successively from 
one cylinder to the one immediately below, and chlorine 
is fed into the lowest cylinder and passes up through 
the system in counter-current to the lime. Another 
proposal that seems feasible is made by J. W. Moore 
in U. S. Patent 1,272,880 (1918), which covers the use 
of a rotary kiln not much less than 80 ft. long through 
which hydrated lime and chlojine are passed In 
counter-current. These mechanical chlorinators may 
be expected to replace the chambers quite generally 
if bleaching powder continues to be made in large 
quantities. 

Liquid Chlorine a Growing Product 

With development in the art of chlorine liquefaction 
and transportation, however, and increased experience 
on the part of consumers in handling the liquid, 
chlorine in thj,s form is very likely to replace bleaching 
powder. Bleaching powder is not an ideal product even 
aside from its present method of manufacture; for it 
is disagreeable for the consumer to handle, is subject 
to considerable variation in chlorine content and in' 
dissolving and settling properties, and deteriorates, 
especially in warm weather, so that it can be stored 
for only a limited length of time. By buying lime' 
and liquid chlorine, the consumer may readily make 
his own bleach liquor by absorbing the chlorine in a 


'VoI,««, No, 2 t , p. 10*8, Mny 81. 1882, 
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milk of lime of suitable strength. He i.'^ assured 
of his bleach supply with a decided .saving jn handling 
charges, as well as a more nearly unifemi (inality of 

bleach. 

The Various prode.sses of chlorin*' li(|uet,'uinm now 
used or proposed—pumii, tower, and ahsoiptinn—differ 
only in the mean.s of getting the chloi me under pressure. 
In the pump proces.s, the proliieni of lulirii'a!ii);i was a 
serious one, sime chlorine aided on liihriealing oii.s. 
This wa.s overcome by Knielsch in iKK8 liy the u.se of a 
.sulphuric aeid pi.ston in a [I-,‘ (inped compartment. 
Within the past 10 years a Krem h |iump has been de¬ 
veloped that has a metal piston luhrii'alod with sulphuric 
jwiid. Thi.s French miu'hine has been tried out in this 
country during the past .vear and lias bi'cii found to be 
very satisfactory in operation, and to h;ne a capacity 
many times that of the German 
pump. Its initial cost is low and 
maintenance charges are small 
In the tower system, chlorine is 
drawn into a descending column 
of .sulphuric acid through a modi¬ 
fied injectoi', and the tower is made 
high enough so that the weight of 
the column of acid is suflicient to 
compress the gas for iiquefaidion 
in refrigerated eondensers. 

The absorption .system iiarallels 
the ammonia absorption system 
very closely. The chlorine is dis¬ 
solved from a more or le.ss dilute 
gas by some suitable solvent. Gold¬ 
schmidt patented the use of tin 
tetrachloride, and nioi-p recently 
T. llendei'son has proiiosed the 
u.se of carbon tetrachloride. To 
obtain concentrated solutions, the 
solvent must he refrigerated. By 
heating the eoneenlrated solution, 
the chlorine is driven off periodi¬ 
cally and condensed, the necessary 
pressure being generated by the 
evolution of chlorine. 

The pump and tower proeesse.s 
are the only ones in u.se in thi.s 
country at the pre.sent time, and 
neither seem.s to have any great 
advantage over the o^her. Liquid 
chlorine can scaTcely be expected to be a low-priced 
material, since the coat of liquefaction averages around 
?I5 per ton, and the charge for containers, includ¬ 
ing in.spection, valve re|)air and replacement, and 
return on caiiital invested is considerable, especially on 
the smaller sL.es. During the war 1-toii and 15-ton 
containers were developed and have lieen in use for the 
pa.st 4 years with uniformly good results. Where 
chlorine i.s required in sufficient quantitie.s, these con¬ 
tainers should prove much more satisfactory to the 
consumer and he riuieh less expensive to the producer 
than the smaller “bottles.” 

Liquid chlorine is used at the present time quite 
' extensively for water purification. This market is 
limited, however; for if the entire urban population 
of the United Slates were supplied with l.tO gal. per 
■capita per day of water treated with 2 lb. chlorine 
per million gallons, the chlorine consumption would be 
only 7 tons per day. Liquid chlorine is also used in 
the “aging’’ or bleaching of flour, the average ^osage 


being given as 150 lb. chlorine per million pounds flour. 
Here again, if all the flour consumed in the United 
Slates were chlorine-treated, the daily chlorine require¬ 
ment would be only about 6 tons. The high degree iif 
Iiuril.v and the convenience of liquid chlorine make it a 
desirable product in many other applications; ,but the 
consuming capacity is evidently covered by present pro¬ 
duction if contract price quotations are any index. 

With one exception, the remaining chlorine products 
li.sted in the consumption table offer very little hope of 
exiiaiisinn in volume of demand. A jtrice war in carbon 
tetrachloride is on at the present time, and so far as 
low prices are concerned there i.s every inducement for 
the development of new' uses for it. Chloroform is 
likely In lie limited to pharmacal and very special 
solvent use, .since for mo.st .solvent and extraction work 
if can be replaced by the less ex- 
pen.sive carbon tetrachloride. Tin 
chlorides are expensive materials 
due to the high price of tin, and 
their use is limited to the silk and 
dye indu.sfries. Hydrochloric acid 
manufacture from hydrogen and 
chiorine i.s constantly competing 
sidt-.sulphuric fwid proc- 
80 that while the volume con¬ 
sumed, equivalent in 1921 to 80 
tons per day of chlorine, i.s quite 
.satisfactory, the chlorine manufac¬ 
turer can scarcely afford to take 
more than a limited percentage of 
the business. The war-time de¬ 
mand for monix’hlorbenzol and sul¬ 
phur chlorides led to the installa¬ 
tion of producing capacity far 
beyond peace-time requirements, 
so that conditions have been favor¬ 
able for an expansion in their use 
for the via.st 4 years, with no evi¬ 
dence of any such development. 

Aluminum chloride is the one 
hopeful item in the list. Its effec- 
tivcne.s.s in increasing gasoline 
yields in oil distilling has been 
demonstrated, and unless prohibi¬ 
tive royalties on the basic patents 
of the proce.ss interfere, the de¬ 
mand for anh,vdrous aluminum 
chloride is almost certain to increase as oil supplies de¬ 
crease and the price of gasoline goes up. If only 10 per 
cent of the average daily gasoline production for the first 
9 months of 1922 had been produced by aluminum 
chloride cracking, and if 50 per cent of the aluminum 
chloride had been recovered and rc-used, the demand 
for fresh chloride would have exceeded 300 tons per 
day. Each ton of aluminum chloride requires in its 
manufacture something over 1,600 lb. of chlorine. 

Up to a short time ago anhydrous aluminum chloride 
was produced altogether by the action of chlorine on 
metallic aluminum. The metal has been used in the 
form of pigs and clippings, but principally in the form 
of a dross collected in the Hall process of aluminum 
manufacture and containing 26 to 36 per cent metallic 
aluminum. Even the dross, however, l^as been an expen¬ 
sive source of metal, and a more extended use of the 
chloride has been prevented by its high cost. Numer¬ 
ous patents have been granted for various modifications 
of the general process of chlorinating a mixture of 


What i.s to be done lo remedy 
the situation? The law of natu¬ 
ral selection may be allowed to 
lake its course, and the indus¬ 
try be stabilized by a proce.ss of 
elimination. This would result 
in a capacity not greatly in ex- 
ce.ss of our pre.senl consumption, 
and in the lo.ss of millions of dol¬ 
lars of invested capital. On the 
other hand, the chlorine manu¬ 
facturers of the country may get 
together on a program of re¬ 
search and education, and build 
up the consuming capacity to the 
present producing capacity or 
even farther. The first is a pas¬ 
sive destructive solution; the 
.second, active and constructive; 
and the chlorine producers must 
decide which course shall be fol¬ 
lowed. and mu.st be responsible 
for the results of that decision. 
The saying, “He profits most 
who serves best” applies with 
equal force to industries and to 
individuals. 


willi the 
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bauxite and carbon, but it is only recently that the 
largest producer of the chloride has shifted from dross 
to, bauxite as a source of aluminum. There are many 
factors that make this chlorination a difficult one to 
handle on a large scale, but the biggest single problem 
is the matter of supplying heat to maintain the bauxite- 
carbon mixture at the proper temperature, and at the 
same time introducing chlorine. 

New Uses for Chlorine 

The possible extSnsion of the uses of chlorine and 
chlorine products has been very thoroughly di.scuased 
by V. R. Kokatnur in a paper presented before the 
American Electrochemical Society in 1918; and it would 
serve no useful purpose to review that discus.sion here. 

It may be said, however, that .since the publication of 
that paper a chlorination proce.ss has been developed 
and successfully applied to the recovery of nickel and 
cobalt from arsenical ores; and it is entirely po.ssible 
that other metallurgical u.ses may be found for chlorine, 
particularly if a type of furnace that can be heated in 
the presence of chlorine is developed. Another applica¬ 
tion that is interesting is the recent Henderson- 
Haggard process for killing offensive odors by injection 
(if chlorine into the odorous gases. Chlorine has also 
been succes.sfully applied to the production of pure 
cellulo.se from woody fibers; and while chlorine so u.sed 
would displace a percentage of the bleaching powder 
now consumed in the paper industry, adoption of this 
process would mean an increa.se in chlorine con.sump- 
lion. Chlorine in the form of bleaching powder has 
recently been found a very satisfactory sweetening 
agent in gasoline refining. 

The situation in the chlorine industry of the United 
Slates, then, is that with a producing capacity of about 
:iO() tons per day, the normal consuming capacity seems 
to be less than 200 tons per day. Four years of 
unrestricted competition with all its attendant virtues 
has failed to increase to any great extent the demand 
for chlorine or chlorine products. Even assuming that 
present producers can continue to operate under pre¬ 
vailing conditions, the consumer must be paying a 
premium over and above the actual cost of the pro( u( ts 
he buys to take care of the overhead charges on this 
excess capacity. If consuming capacity can be in 
creased, both producer and consumer will gain by the 
increased stability of the industry. The failure of the 
competitive period to bring about any marked increase 
in consumption of chlorine indicates that the pro em 
is too big for individual producers to .solve, ft requires 
the co-operative effort of the whole industry. 

Co-operation of Consumer and Producfji Needed 

This co-operation could take the fom of the collection 
and publication of reliable production statistics for the 
industry, ft could consist of the outlining and carrying 
out of a definite and comprehensive research program, 
to replace the present system of development, by indi¬ 
vidual producers, of the same products, which is waste¬ 
ful in its duplication of effort, if for no other reason_ 
It could lake the form of a systematic education of 
indu.stry as a whole in the u.se of present chlorine prod¬ 
ucts, and such new products or uses as may be found. 
All three of these functions, the gathering of statistics, 
the carrying on of research, and of education, are 
beyond the capacity of the individual company. They 
are vital to the industry, and should be promoted and 
maintained by the industry. 


This idea of co-operation is, of course, not new. In 
fact none of the ideas presented in this article have 
any claim to originality. All these things have been 
suggested and talked about before—and nothing has 
been done. The purpose throughout this discussion has 
been to present the facta again, fortified with such 
figures as were available, in the hope that, if the 
argument is repeated often enough, something will be 
done. 

.4rsoHic Trirliloridt* .411eels Industrial Workers 

Extensive laboratory research and factory investiga- 
tioiis have shown that the local caustic action of arsenic 
trichloride and the ahsorption of the poison through 
the skih or through the lungs frequently result in death 
or serious disability. The current Monthly Labor Re- 
ricir of the U. S. Department of Labor describes these 
investigations, points out the effect of the poison when 
encountered in various ways, and also suggests a few 
precautions that may be taken to presen'c t he health of 
w'orkers in industrial iilants where the compound is 
manufactured. 

Applied to the skin, arsenic trichloride kills the tissues 
very rapidly, the action lieing somewhat retarded by 
washing the part affiH'ted within one minute. In this 
case, however, the final result is not affected. Within 
a few hours after such application arsenic can be re¬ 
covered from most of the tissues and organs of the 
liody. Inhalation of 1 part of arsenic trichloride to 
dO.OOO parts of air kills mice within 5 minutes. 

The compound is very diffusible and enters readily 
into various combinations, forming visible particles 
where the air contains moisture. Vapors are quite 
likely to be iftvisible wVien the air is Ainsaturated. Ex¬ 
periments show that the almosjihere throughout the 
vicinity of apparatus in which arsenic trichloride la 
manufactured contains considerable amounts of the 
poison. Special ventilating^arrangements are required 
to remove the fumes that arise when this compound la 
necessarily exposed to the air in filling drums and 
sampling their eontents. Air containing fumes so re¬ 
moved can be purified by a fine water spray before being 
di.schargcd into the atmosphere. Persons employed in 
this industry .should wear impervious clothing, and only 
experience can show whether they should not also wear 
suitable gas ma.sks. 


Selpnium Oxychloride Cleans Cylinders 

Paint, japan or varnish may readily be removed by a 
treatment with the .solvent selenium oxychloride, which 
was discovered by Prof. Victor Lenher of the chemistry 
department of the University of Wisconsin. Rubber, 
both pure and vulcanized, and resinous and glue binder 
substances, including the natural resins, glues, gelatins, 
celluloid, varnish, lacquer and paints, arc soluble when 
treated with selenium oxychloride. 

This solvent may also be used advantageously for the 
removal of carbon from the cylinders of gas engines. 
Such deposits usually consi.st of particles of carbon, 
more or less cemented together with hydrocarbons, such 
as partly carbonized oils or deposits from oils, including 
gasoline. Selenium oxychloride, alone or compounded 
with other substances, will sufficiently dissolve the 
hinder constituents of the carbonized mass to cause the 
disintegration of them and the cleansing of the 
cylindeis. 
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Microstniclure of Paiiil Films 

An Attempt to Determine Relation Between 
Microstructure and Protective Value of 
('ertain Paints and Pigments 

By Dakoh) L. Maxwell 

I o-partmcnl of Oicml.lry, town Stale Collctc, Anic la 

T ut use ol phciti'microxniphy in cxamiiiinK paint 
films i.s relatively recent, Tiich’ photiitfraphed the 
surface.s of freshly aiiplieil red lead paint and recorded 
a separation of the oil from the piifrnenl. Cove,' in 
makinjt a study of the protective value of variou.s paints 
on structural steel, prepared photomicrijkriapbs from 
the surfaces of the weathered lest piece,s after I ami 2 
years’ exposure. I’hotomieroKraphs of ci-oss-.sections of 
paint films liave been prepared h,\ Gardner, In one' 
he shows the cross-.section of a hin-ytes paint film in 
which three layer.s or coats are easily distinirui.shahle. 
In another’ is shown a lateral view of a white enamel 
on oilcloth. Thi.s latter paper shows also, at relatively 
low magnification, the surface effect of too rapid drying 
of paint by evaporation of the volatile eon.stituents, as 
well as the appearance of needle .scratches on brittle and 
elastic varnishes. 

The purpo.se of this work is to examine, at Isith high 
and low matfnifications, eross-.sections of some of the 
common paint films 'and to determine if po.ssible a rela¬ 
tion between the microsiructure and protective value. 

How Films Were Preparw) 

The films were prepared by painting on smooth tinfoil 
laid over trias.s. After the drying of this and additional 
coats, the tinfoil-paint film was taken up from the irlass 
and cut into strips for convenience in handling. The 
strips were placed, as suKKe.sted liy Gardner,’ on the 
surface of mercury contained in a porcelain vessel. 
The tin umalpani formed dis.solved iif the e.xccss of 
mercury, leaving? the paint film clean e.xeept for traces 
of amultram which were removed on a dry towel. 

A piece of the film about 2 cm. spuare wais pressed 
between two blocks of plastic, medium melting paraffine 
and allowed to set. It was found advi.sable to trim 
away the ragged edges and dip I he block in melted 


T.'i-hnoloKy of Paints." 2.1 Edition, page in, 
*BuU€tln 54, Eng Exp SUttlon, Aine.s 1 h ‘ “ 

■'•'T'alnl Technolog,\ und Tc.stB.” p. .'<8. 

HMivular 110. i’nlnl Munufacluivrs.’ Abboc. of America. 


parafline After this protection, the block was dipped 
quickly into cool waiter, so as to harden the surface 
only, leaving the inner portion relatively le.ss rigid. 
Thi.s jirevented a breaking away of the paraffine from 
the paint film and insured a smooth, uniform surface 
when sectioned by means of a microtome. 

The paint used for the red lead films was prepared 
trom commercial Iwiled linseed oil and commercial red 
lead (8,'),22 per cent Pb,0,, 0.28 jier cent insoluble mat¬ 
ter, 14.50 per cent BhO by differenee) approximately 
at the rale of 2.5 Ih. of the pigment to 1 gal. of oil, 
which is a proportion widely u.sed in practice. The 
white lend films were made from commercial lioiled 
linseed oil and Dutch Boy white lead. 

A photomicrograph of a three-eoat film of red lead 
liaint is .shown in Fig, 1. Each coal was applied im¬ 
mediately after mixing. From the fact that the sur¬ 
faces of the lead oxide particles reflect light better than 
the surrounding oxidized oil in the dry paint film, it 
is possible to determine the distribution of the pigment 
particles in the various coats. It is evident from the 
liliolomicrograph that a partial separation of the pig¬ 
ment has taken place. 

Red Lead Priming 

It is a well-known fact that red lead paint undergoes 
a marked change on .standing. The red lead oxide, 
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Pb.O„ is slightly soluble in linseed oil, especially if the 
latter has a moderate or high acid number. The lead 
monoxide, PbO, having a lower valence, is less acid or 
may be said to be more basic than Pbi,0, and henoe is 
more readily acted up5n by an oil of a given acid nam- 
Ix-r than is the higher oxide. 

The .so-cailed red leads of commerce vary in com¬ 
position from less than 76 per cent of Pb,0, to more 
than 99 per cent, the remainder being largely PbO. 
The latter oxide will di.saolve in the oil to a greater or 
leas degree depending upon the temperature of the sys¬ 
tem and the relative subdivision of the two oxides. 
The drying of the paint, promoted by the catalytic effect 
of lead eompound.s in the oil, allows less time for the 
heavier particles to settle out, A more uniformly dis¬ 
tributed pigment results. 

The marked increase in viscosity due to the Inter¬ 
action of the oil and pigment is often objectionable. 
In the painting of structural steel it is quite common 
for the men to complain of great fatigue in the arms, 
particularly when paste red lead is used, and there is 
a tendency to flow the material on quite thickly. These 
thick layers dry in wrinkled, non-uniform fllnis, which 
are thought to give uncertain protection. Cross-section 
slides of these ridges were prepared and photographed. 

In Fig, 4 may bi' seen the relative depth of the ridge 
as compared to the normal film. 

A more highly magnified view of the ridge is shown 
in Fig. 5, where it is apparent that, even with this 
collection of excess material, the pigment particles are 
well distributed. 

Under conditions of u.se and exposure these ridges 
are objectionable for the reason that they collect dust 
and pre.sent an unsightly appearance. It is common 
practice on steel bridges to use one coat of red lead 
and follow with a smooth drying paint that covers well, 
such as sublimed lead or sublimed blue lead. A cross- 
section of such a film is .shown in Fig. 6. In this 
instance there was used one dbat of sublimed blue lead 
over two coats of red lead. The upper surface of the 
led lead, which forms the line of contact between the 
red and blue paint, is irregular, due to the uneven 
application of the former and the too vigorous drying 
that followed. The final coat of sublimed lead dried 
to a smooth and glossy surface, making the retention 
of dust or moisture less probable. 

In the microscopic study of paint, films it is often 
desirable to determine the number of paint coats in a 
given film, (lardner’ photographed a section of a three- 
coat barytes film and was able to point out three dia- 
tinct layers. Efforts to duplicate Gardner’s results with 
white lead paint in this laboratory were unsuccessful. 
The .separate coats could not la> diatinguis|jed at 8W 
diameters magnification. It was thought probable by 
the writer that barytes, being a more inert material, 
would separate out in strata and present a microscopic 
ajipearance unlike a typical lead or lead zinc paint. 

U.SE OF Stains 

A three-coat film of white lead paint was made and 
a cross-section was photographed as soon as the film 
was dry enough. The pigment particles were apparently 
dispersed throughout the film as shown in Fig. 7. A 
section of the same film was stained with alcoholic 
gentian violet and photographed with, results as shown 
in Fig. 8. The latter picture, although quite unsatis¬ 
factory from a photographic standpoint, suggested the 
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po.sHibility of determining the number of paint edats 
in a film by dyeing, provided a stain capable of more 
detail be employed. 

Another white lead film prepared from the same 
material and in the same manner, but at a different 
time, was allowed to dry for about 75 days. Fig. 9 
.shows a section of this film not stained, while Fig. 10 
shows the appearance after staining with alkaline 
methylene blue. The following stains were used in 
attempts to find one be.st adapted^^to paint films: gentian 
violet, malachite green, acid fuchsine, methyl violet, 
neutral methylene blue and methylene blue made slightly 
alkaline with sodium carbonate. The latter reagent 
was I'ouml to be uniformly satisfactory. 

, Summary 

In summary, it may be said that photomicrographs of 
ero.s.s-.sections of red lead paint films show a setting of 
the red lead pigment particles in the freshly prepared 
and applied paint, and the well-distributed pigment 
particles w'here the prepared commercial red lead paint 
has been allowed to stand. Further, it has been found 
possible to determine the number of paint coats in a 
w'hite or tinted paint by .staining a section of the film 
with mildly alkaline methylene blue. This method of 
paint investigation by staining, as here outlined, is 
believed by the writer to be new. 

This work was done in the division of physical chem¬ 
istry and metallography of the Department of Chem¬ 
istry, Iowa Slate College, which is under the direction 
of Dr. Anson Hayes, to whom the writer is indebted 
for his criticism of the present paper. 


Etching Aluminum Bronze 

By Jerome Strauss 

I’lilcf t'lu-mist. r. s. Xaval Gun Fiu'lory 

I N Scientific Paper 435 of the U. S. Bureau of Stand¬ 
ards attention was called to the generally unsatisfac¬ 
tory results obtained in etching rolled aluminum bronze. 
The usual reagents for developing the microstructure 
of copper-base alloys had been tried, together with 
.several new combinations, but with rather indifferent 
results. The present author has been working for sev¬ 
eral years with various aluminum bronzes and after 
many unsuccessful attempts has developed a method 
which, though far from nerfect, may still be of some 
value to those who may use these metals. 

Binary alloys of copper and aluminum containing 4 
to 8 per cent of aluminum, though relatively strong, 
possess very low elastic limits, are very soft and ex¬ 
tremely ductile; in fact, by suitable methods of prepara¬ 
tion, alloys may be had that will show close to 100 per 
cent elongation on the standard 2-in. gage length speci¬ 
men. These properties undoubtedly bear a close rela¬ 
tion to tbe polishing characteristics of the metals. It 
i.s very difficult, when finishing with the usual grades of 
levigated alumina, completely to avoid scratches on the 
polished surface; this is particularly true when minute 
oxide particles frequently found in these alloys are 
pre.sent. Magnesia, as recommended by Rosenhain for 
aluminum alloys, to some extent avoids these troubles 
and at the same time produces a ouperior surface after 
etching. 

No single etching reagent has been found that will 
serve even for all the commercial aluminum bronzes. 
But in the early work, various mixtures of nitric and 
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chromic acids seemed to give greatest promise and were 
carefully studied. Ferric chloride solutions yielded fair 
results with alloys containing a duplex structure, but 
failed to show some features of the microstructure and 


in alloys containing over about 3..') per cent iron it not 
only dissolved out the third constituent but destroyed 
its characteristic outlines by the lime the general struc¬ 
ture had been developed. But all of these reagents leave 
surfaces which are more or less stained, producing some 
patches showing a fairly well-defined structure and 
others with no structure whatever. The behavior was 
such as strongly to indicate the pre.sence of a protective 
film, and to destroy this hydixdiuoric acid was tried and 
found suitable. Too great concentration or too long an 
etching period are harmful, the adopted practice being 
to immerse the specimen in 10 per cent HF in water 
for 2 to 5 seconds to remove the film, wash in cold water 
and quickly transfer to the desired etching solution. 
Various alkaline solutions have been tried to replace 


the HF without satisfactory results. 

The photographs that are reproduced herewith were 
obtained with the following alloys and solutions. 


Alloye 


No 

A1 

283 

6.65 

(H)86 

6.96 

4981 

6 79 

lleugpntB 



A 50 cr 

B 5 c(! 

C 10 Bin 

n JO rc 

lb 10 cc 

F NH4'>n + 


n Cm 

0.13 93.32 

1.21 91 86 

3 69 87 53 

HNO 3 ; 20 Bin 

HNOs; 20 am 

FpCIj; 30 t:r 

HNOj; 70 cc 

NH 4 OH: 5 cc. 

eatti of ()| 


('iirKliiioii 

0 40 shcut-uiiiiciiUH 
0 20 sh«ct-anniulftl 

Band coitt 


I’jOOi, 

I's^'rO*. 

iin, 

I'l' 'r 


30 cc H'l" 

75 cc. 11,0 

120 cc HiO 


Reagent B developB only the grain boundaries of the 
7 per cent aluminum alloy; variations in color or depth 
of shadow with changes in orientation are absent (Fig. 
1). ImjrrovenieAt produced .by the use of magnesia as 
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a final polishing agent is readily observed by comparing 
Figs. 2 and 3. The use of ammonia water (sp.gr. 0.90) 
through which a flow of oxygen is maintained, as used 
by Rawdon and Lorenz at the Bureau of Standards, gives 
the excellent results shown In Fig, 7, but it required a 
period of 30 minutes to produce this condition. Occa¬ 
sionally specimens may be found which without the use 
of HF will etch in spots sufficiently well to give fair 
photographs; the grains, however, are not as clear or 
ns sharply defined as when HF is employed (Figs. 9 
and 10). 

Fig. 8 shows a sample of aluminum bronze containing 
a high percentage of iron as well as sufficient aluminum 
to produce the beta solution. Some reagents may 
develop single features of this structure, but here are 
clearly observable the coring of the alpha, the details 
of the beta, an indication of what are most probably 
twins in the alpha and the third constituent due to the 
iron sharply outlined. The latter is found as nodular 
particles varying in color after etching from blue-gray 
to dark brown, thus accounting for the ligW: and dark 
ones appearing in this illustration, 

Mi'tnllurElcal and TcsllnB 1 llvl.ilim. 

U. a Naval Gun Faclory, 

Nnvy Yartl, WashinBton. 1). 


Correction 

On page 635 of the April 9 issue of Chem. & Met. an 
article appeared giving figures on aluminum production 
for 1922. The facts published were abstracted from the 
United States Geological Survey Bulletin. We wish to 
take this opportunity of acknowledging the source of 
this material, credit for which was inadvertently 
omitted in the publisl^ article. 
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Editorial Staff Report 


T he forty-third general meeting of the American 
Electrochemical Society waa held at the Hotel 
Commodore, New York City, May 3, 4 and 5, 
1923. The meeting wa.s nnu.sually well attended, due 
largely to the very attractive program. The technicai 
papers time and again drew forth animated and valu¬ 
able diacu.saions. Of particular interest was the 8c.ssion 
on Electrode Potentials, Thursday morning, and that 
on the Rare Metals, Saturday morning. The local com¬ 
mittee under the very able guidance of its chairman, 
Irving Kellner, had arranged for a number of social 
functions that added greatly to the enjoyment and de¬ 
light of the meeting. 

Electrode Potentials 

The Thursday morning session was devoted to papers 
on Electrode Potentials and was in charge of Dr. W. 
G. Horsch. Prof. Hugh S. Taylor of Princeton pre¬ 
sented the first paper, “The Newer Aspects of Ioniza¬ 
tion Problems.” He referred to the work of Born, 
Fajans, Haber and others on the problem of energy 
changes accompanying the conversion of some solid 
crystalline substances and of the hydrogen halides into 
dissolved ions. In calculating the individual value of 
the heat of hydration of the hydrogen gas ion, it was 
apparent that the calculation involved the magnitude of 
the heat change associated with the “electron emission 
from the metal used as the hydrogen gas electrode. It 
is well worthy of experimental investigation how or 
whether the characteristics of the hydrogen electrode 
change as a consequence of the alteration of the metal 
used as electrode material. Platinum as electrode has 
been carefully Investigated and tantalum is to be tried 
next. 

In discussing Professor Taylor’s paper Dr, S. C. Lind 
of the Bureau of Mines, Washington, called attention to 


the fact that we do not know positively whether the 
chlorine gas ion is identical with the chlorine ion of an 
aqueous solution. Perhaps with the aid of our newer 
physical conceptions and our improved methods of in¬ 
vestigation this point might be established. Prof. .John 
Johnston of Yale agreed that the ionic theory of 25 
years ago was not satisfactory in accounting for many 
of the newer experimental findings and phenomena ob¬ 
served in electrochemistry. For example, we have no 
satisfactory explanation for the hydration of ions. Dr. 
Wiliiam C. Moore of the U. S. Industrial Alcohol Co. 
Research Laboratory, referring to the remark by Dr. 
Lind that sodium ion as gas would according to the 
Lewis-Langmuir theory be expected to be inert, stated 
that he had found in his inve.stigation of the flaming 
arc that the potassium of KCl vapor carried three posi¬ 
tive charges. It is possible, however, that the number 
of charges varies with the temperature, as Wilson had 
suggested. 

H. C. Howard of Princeton University reported 
briefly on his studies of the “Oxygen Overvoltage of 
Artificial Magnetite in Chlorate Solution." He found 
that the oxygen overvoltage of magnetite is much lower 
than that of smooth platinum. Although it is possible 
to oxidize chlorates to perchlorates at a platinum elec¬ 
trode, the reaction does not take place if magnetite is 
used instead. This affords a further confirmation of 
the hypothesis that there is a direct relationship be¬ 
tween the overvoltage of an electrode and its oxidizing 
or reducing power. 

Mr. Howard’s paper was discussed by Dr. Max Knobel 
of the Massachusetts Institute of Technology. He was 
of the opinion that Howard’s conclusions are too gen¬ 
eral. Dr. Colin Fink of Columbia commented on the 
great importance of the overvoltage factor in the in¬ 
soluble anode research. He had found repeatedly that 
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•illoys fairly soluble under ordinary conditions could be 
made to serve as insoluble anode alloys providins a good 
adherent film was developed which would catalyze the 
formation and evolution of oxygen gas. 

“The Effect of Current Density on Overvoltage” was 
the title of a paper presented by Dr. M. Knobel covering 
an investigation that he, together with P. Caplan and 
M. Eiseman, had carried out. Electrodes of a large 
variety of metals and alloys were tried out in acid, 
alkali and salt solutions. In the case of the hydrogen 
overvoltages it was foiyid that the current density-over¬ 
voltage curves, although of a logarithmic nature, can¬ 
not be trbnslated into any simple logarithmic equation. 
Metals generally specified as having a high overvoltage, 
as Pb, Hg, Cd, rise sharply to a high overvoltage at 
low current densities and then increa.se but little with 
increasing current density. Metals .such as Cu, usually 
reputed as having a “low” overvoltage, show a more 
gradual increase of overvoltage with current density, 
but in general, with the exception Pt and Au, finally 
attain as high an overvoltage as “high overvoltage” 
metals. Platinized platinum maintains its low over¬ 
voltage even at the highest current densities. Even at 
1,400 amp. per sq.ft, the overvoltage was but 0.05 volt. 

In the discussion Dr. Carl llering of Philadelphia re¬ 
ferred to experiments made with an iron electrode. The 
current density was increased to a point when arcing 
through the gas film took place and eventually the iron 
electrode was melted under the solution. 

N. Howell Furman of Princeton submitted his find¬ 
ings on “Electrotitration With the Aid of the Air Elec¬ 
trode.” He has found that the "ox.vgen electrode-calo¬ 
mel electrode” cell may be used to construct titration 
curves that are in large measure analogous to those ob¬ 
tained in the familiar hydrogen electrode titrations. 
Satisfactory results were obtained both in absence and 
presence of oxidizing agents such as chromates. 

Commenting on Mr. Furman’s investigation, 0. C. 
Ralston of the Pacific Station, Bureau of Mines, stated 
that the station had been using the air electrode for 
some time and had found it very satisfactory in follow¬ 
ing the purification of inorganic .salts such as copper 
sulphate or zinc sulphate. In the ca.se of a solution of 
copper sulphate plus ferrous sulphate, as soon as you 
come to the point when moat of the ferric salt is hydro¬ 
lyzed, a distinct kink in the voltage curve is noticeable. 
For this purpose the air electrode has been more reliable 
than the hydrogen electrode; and straight chemical 
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methods are very unsatisfactory. In the case of the 
elimination of iron from aluminum sulphate and fol¬ 
lowing up the purification, the air electroile has been an 
indispensable piece of apparatus. 

An exceptionally interesting paper was that by Prof. 

A. H. W. Aten of the department of chemistry. Univer¬ 
sity of Am.sterdam, Holland. Professor Aten found that 
when a hydrogen electrode, saturated with hydrogen, is 
in equilibrium with 0.1 N HCl. it is in the same state 
of equilibrium with 1.0 N HCl, and nice vema. This 
is not the case, however, when the .solution of an alkali 
is used in place of an acid. When a hydrogen electrode 
in equilibrium with 1.0 N NaOH is put in 0.1 N NaOH, 
or the reverse, a considerable time period is required to 
reach a new equilibrium. The .same phenomenon is ob¬ 
served in a more marked degree when the electrode is 
changed from 0.1 N NaOH to 0.1 N HCl, or the reverse. 
The explanation suggested is that the electrode must 
absorb Na or give it off, as the case may be, in order to 
reach an equilibrium with the final solution. 

Professor Aten’s paper was discussed at length by 
Ur. Horsch of the Chile Exploration Co. and by Dr. 
William Blum of the Bureau of Standards. 

“The Reactions of the Lead Storage Battery” were 
investigated by Ur. Max Knobel, and he reported that 
his experiments are in entire accord with the theory 
advanced by Gladstone and Tribe which may be repre- 
.sented by the equation: 

pi) f- PbO, + 2H.SO. 2PbSO, -1- 2H,0 
The theory of Ffery baaed on the assumption that Pb.O, 
or Pb.O, is formed appears untenable. 

J. R. Brossman of the Pittsfield Works, General Elec¬ 
tric Co., pointed out the difficulties he had encountered 
in trying to separate the different lead oxides. Mrs. 
Helen Gillette Weir of the National Carbon Co., refer¬ 
ring to her own investigations on the lead battery, took 
exception to a number of the statements made by Dr. 
Knobel, in particular in regard to his finding less than 
the theoretical amount of acid. Mrs. Weir stated that 
under ideal conditions very clo.se to the theoretical 
amount of acid is consumed. 

The concluding paper of the session was that by Dr. 
Alexander Lowy and H, S. Frank of the University of 
Pittsburgh. They had investigated the “Electrolytic 
and Chemical Chlorination of Benzene” and found that 
it is possible to chlorinate benzene by stirring it in 
with aqueous HCl and electrolyzing. Aqueous NaCI can 
also be used. 

The yield of chlortenzene increases with increase of 
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temperature up to 60 deg. C. and is affected by the rate 
of stirring. The introduction of iodine as a carrier 
increases the yield. The amount of higher chlorinated 
products formed increases in general with ri.se in tem¬ 
perature. The amount of benzene decomposed to CO 
by anodic oxidation increase.s with the temperature. 
Increase in current density rapidly increase.s the alkali- 
insoluble product. Water acts as a carrier in the chem¬ 
ical chlorination of benzene. No sulistitution takes place 
when dry chlorine i.s passed into dry benzene. However, 
chlorine forms addition product.s of the type ot benzene 
hexachloride. 

Ltl.NCilKON AT McCKAW-HII.L CO. 

Thi •ee large buses conveyed the member.s from the 
Commodore Hotel to the plant of the McCra*c'-Hill Co.. 
Inc., where a complimentary Initfet luncheon was served, 
and then the members were conducted through the vari¬ 
ous departments of the printing and putdishing plant. 
The society enjoyed the visit very much itideed and few 
members realized the tremendous amount ol detail in¬ 
volved in the publi.shing of a technical paper such a.s 
Chim <t Met. At the conclusion of the inspection trip 
animated moving pictures were shown dei>icting the 
construction and operation of the Diesel engine. 

ANNttAL Bpsines.s Meeting 

The first part of the Thursday afternoon session was 
devoted to the various .societj reports covering the past 
year. The rejiort of the secretary showed that since 
the last spring meeting four volumes of the .society bad 
l)ecn published, bringing the entire printing up to date. 
On the basis of the report of the tellers of election the 
officers of the .society for tlie year ISi2.‘?-ll'2t are as 
follows: President. A. T. Hinckley, Niagara Falls, 
N. Y,; past president, t'. C. Sehlue(lerl)erg; vice-presi¬ 
dents. H. t'. Parmelee, A. H. Hook('r, W. S. L.andis, L. 
Addick.s, t’l. K. I'.lliott, Henry Howard: managers, Carl 
Hering, .1. V. N, Dorr, F. A, .1. FitzGerald. W. M. Cor.se, 
William Blum, F. M. Becket, C. B. Gil)son, K. A. Wither¬ 
spoon; trt'asurer, k'. A. l.idliury; secretary, tlolin 
Fink, ('olunil)ia I'niviu'sdj, .New York. 

The Electrodeiiosition Division elected the following 
officers: Chairman. S. Skowronski, Perth Amiioy, N. ,J ; 
vice-chairman. Cliarles A Mann; secretary-treasurer, 
William Blum, Bureau of Standards, Washington, D. C,; 
memtHM's at large. 1., Addicks, F. C. Matiiers, M. U. 
Thompson and F? U. Pyne. 

The Elect rothermie Division’s new officers are: 
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Chairman, G. K. Elliott, Cincinnati, Ohio; vice-chair¬ 
man, Dorpey A. Lyon; secret ary-treasurer, Acheson 
Smith, Niagara Falls; members at large, F. M. Becket, 
Bradley StoiigHiton, J. H. Parker and W. J. Priestley. 

Interesting reports were submitted by the committee 
on dry cells, committee on radioactivit.v, committee 
on organic electrochemistry, and others. 

E. G. Acheson Made Honorary Member 

Immediately following the liusiness meeting. President 
Schliiederlierg aiinouiieed the election of Dr. Edward 
G. Acheson to honorary membership of the society. The 
announcement was received with great enthusiasm and 
.sustained applause, Mr. h'. A. .1. FitzGerald in fitting 
terms outlined the remarkalile career of Dr. Acheson, 
commenting on his many discoveries and inventions 
which have made him world famous. President Schlue- 
derberg prc.sented Dr, Acheson with the illuminated cer- 
Hficate of honorary memliership. In accepting it Dr. 
Ache.son spoke briefly of the early days of the society 
and of the men who made America the foremost country 
ill electrochemistry. 

The retiring pre.sideiit, Dr. C. G. Schluederberg, de¬ 
livered a very inspiring address on “Opportunities of 
the American Electrochemist Abroad.” He had been 
very fortunate in studying conditions at close range, 
having during the pa.st year spent 4 months in the 
South American republics and another 4 months in Asia. 
We expect lo publish this addre.ss in full in an early 
issue of Chem. & Mi l. 

Ei.ectrodepo.sition of Metals 

William Blum and H, S. Rawdon made a study of the 
“liiffuence of the Base Metal on the Structure of Elec¬ 
trodeposits” and reported at the session on Electrode- 
position upon the results obtained. The meeting was pre¬ 
sided over liy G. B. Hogalioom. Blum and Rawdon had 
found that if copper is deposited electrolytically upon 
cast or rolled copper which has been cleaned with alkali, 
the structure of the base metal does not apparently af¬ 
fect that of the electrodeposit. If, however, the sur¬ 
face of the base metal had also been treated with nitric 
acid, the electrodeposited copper possesses both the 
crystal form and orientation of the base metal. A series 
of microphotographs showed the effect very strikingly. 

In the discussion of the paper Charles H. Eldridge, 
research metallurgist, Metropolitan Museum of Art, 
suggested that a practical application of the influence of 
the structure of the base metal might be made in elec¬ 
tro-refining of copper, zinc, etc., \fy the proper selection 
of starting sheet material. It would seem possible to 
control thus readily the coarseness of crystal structure 
of the deposited metal. Dr. A. Kenneth Graham of the 
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1 iiivei'sity of Pennsylvania drew a distinction between 
I he structure of a deposit which is an exact reproduc- 
[ jell of the structure of the base metal and the structure 
,1 the deposit which is a direct continuation in growth 
,,! the crystals of the base metal. Dr. W. D. Richard- 
Mii of the Westinghouse Lamp Co. mentioned that he 
had observed distinctly different effects depending upon 
whether the base metal had been cleaned anodically or 
i.iihodically. Plating chromium on nickel stool wire, 
.modically cleaned, proluced a very clo.sely adherent de- 
piisit so that it was difficult to detect the joint. Mr. 
iliigaboom, who was the first to observe the effect re¬ 
ported upon by Blum and Rawdon, referred to his expori- 
miMits on silver plating flat ware. The difference in 
.structure would even become apparent upon pglishing. 

A second contribution by the Bureau of Standards 
wa.s a paper on “Current Distribution and Throwing 


start. The zinc is covered so rapidly at the higher 
den.sities that not only is the possibility of secondary 
reactions reduced to a minimum while plating, but 
"ithin 76 sec. at 5 .amp./sq.dm. anti 60 sec. at 6 
amp. .sq.dm, the potential had become positive enough 
(—02G5 V. to the solution u.sed as compared to —0.478 v. 
for .sheet zinc) to eliminate entirely the danger. 

Commenting on Dr. Graham’s palter, Charles P. Mad¬ 
sen of New York, originator of the ductile nickel de- 
liosits. empha.sized the importance of ckxsely adhering to 
pre.scribed conditions if good, adherent deposits of nickel 
on zinc are desired. 

M. K. Thompson of the Bureau of Standards sub¬ 
mitted a detailed contribution on “The. Effect of Iron on 
the Electiftdeposition of Nickel.” The work at the 
bureau indicates that if the pn is properly controlled, 
the presence of iron in the nickel solutions does not 
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Power in Elect rodepositinn” by H. E. Haring and W. 
Blum. “Throwing power” in electrodeposition may be 
defined as the deviation of the actual metal distribution 
from the primary current distribution. It was showm 
mathematically and experimentally to be dependent upon 
(n) the rate of change of cathode potential with cur¬ 
rent density, (b) the resistivity of the solution, and (r) 
the cathode efficiency at different current densities. A 
simple apparatus for the measurement of throwing 
power was demonstrated and developed which had been 
applied to the study of copper sulphate and cyanide 
solutions. 

“Primary current distribution” is that produced when 
110 polarization is involved. It is a dimensional function. 
“Secondary current distribution” is determined by the 
composition and electrochemical properties of the solu¬ 
tion. “Metal distribution” is determined by the sec¬ 
ondary current distribution and the cathode efficiencies. 

“The Electrodeposition of Nickel on Zinc" was care¬ 
fully investigated by Dr. A. Kenneth Graham at the 
University of Pennsylvania. Dr. Graham found 
that there was a distinct advantage, when plating 
nidwl (ir line, to use a very high current density at 


m'ce.ssarily cause cracking or peeling of the deposits, 
as it has often been supposed to do. Deposited iron has 
a primary effect upon the crystalline structure of nickel 
deposits, rendering the latter finer grained and there¬ 
fore probably harder, although more brittle. Occluded 
basic precipitates containing iron may injure a deposit 
by making it porous, or dark in color. 

Mr. Thomp.son’s paper gave rise to a very lively dis¬ 
cussion. Dr. E. A. Vuilleumier of Dickinson College 
was of the opinion that the peeling of nickel deposits 
wa.s dependent upon two factors: the extent to which 
the metal as deposited tends to contract, and the degree 
of its adhesion to the surface plated. He found that 
the addition of 1 gram of ferrous iron per liter greatly 
increased the deposited nickel to contract. It may be 
that in Thompson’s experiments the adhesion of the 
metal was greatly improved upon so that the peeling 
tendency was not apparent. E. 0. Benjamin of New 
York referred to the possibility of the occurrence of 
small iron crystals in the deposited nickel. Dr. Graham 
complimented Dr. Vuilleumier upon his contractometer 
and emphasized the great need of sipiilar apparatus for. 
studying other properties of electrodeposits. Dr. Fink 
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inquired as to the relative corrodibility of pure nickel 
plate and nickel plate containing iron and suggeRted 
further study on the deposition of nickel-iron alloys 
with comparatively high percentqges of iron along lines 
similar to those followed by him in the deposition of 
nickel-cobalt, nickcl-chromium and ferrochromium al¬ 
loys. Dr. Hlum of the flureau of Standards repli(‘d 
that they had found that the addition of iron to the 
nickel gave rise to a very line crystalhne de))osit that 
was more resistant to eoi'i'osioii tlian the ordinary nickel 
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plate. Mr. Hogahooni pointed out that the corrosion of 
the ha.se metal covered with the nickel plate may often 
lie due to porosity of the plate. On that account it was 
always advisable to flash iron or steel with copper before 
depositing the nickel. Particles of free graphite on the 
surface of the iron will coat over readily with coiiper 
hut not with nickel. 

“Notes on the Electrodeposition of Iron” were jire- 
.sented by Harris H. Hineline of Pittsburgh. The prob¬ 
lem presented was that of depositing a substantial 
thickness of iron onto rather irregularly shaped rubber 
articles, this involving a process for preiiaring a con¬ 
ducting coating, a plating hath which would give good 
heavy deposits, in thirknes.ses up to 12..') mm. (} in.), 
and have a high throwing iiower to insure filling the 
crevices. 

Ele(itrig Furnaces and Insulating Materials 

J. C. Woodson of the Weslinghoiase company dis¬ 
cussed at length “Heat Insulating Materials for Elec¬ 
trically Heated Apparatus.” Hr. Hering suggested that 
the thermal ohm was the iireferahle unit for purely 
electrical engineering calculations hut less serviceable 
when dealing with calories and H.t.u.’s. There is very 
often an enormous heat increase at the joint of two 
materials or pieces of the same material. With fluffy, 
finely divided or highly porous material the insulating 
quality improves as the compression increases, reaches 
a maximum and upon further compjession the insulat¬ 
ing quality gets worse. F. A. .I. Fitztlerald of Niagara 
Falls cited an instance in his experience; Two graphite 
electrodes were butt-connected. Passing from one to 
the next electrode there was a very sharp drop in tem¬ 
perature. It would be interesting to ascertain whether 
a similar drop in electric resistance occurred. 

The next paper, by Frank W. Brooke of Pittsburgh, 
dealt with "Methods of Handling Materials in the Elec¬ 
tric Furnace and the Beat Type of Furnace to Use.” 

Prof. M. deKay Thompson and P. K. Froehlich of 
M. I. T. had investigated the “Conversion of Diamonds 


to Graphite at High Temperatures” and found that dia¬ 
monds change slowly at 1,650 deg. C. to a substance 
that gives the Brodie test for graphite and that the 
velocity of this reaction is increased about twenty-six 
times by an increase of 100 deg. above this temperature. 

A. E. R. Westman of the University of Toronto gave 
an account of his findings in the .study of the “Relation 
Between Current, Voltage and the Hength of the Car¬ 
bon Arcs.” For current.s between 300 and 400 amp. 
and tiotential difl'ereiices over the arc 55 to 20 volts, 
the (lotential difference in volts is aiiproximately equal 
to the distance between the electrodes in millimeters; 
for currents of 700 amp. or so the voltage is less than 
the distance. 

"Electrip Furnace Detiiining and Production of Syn¬ 
thetic Gray Iron From Tin Plate Scrap” was the title 
of the paper submitted by C. E. Williams, C. E. Sims 
and ('. A. Newhall of Seattle. A study was made of the 
possiliililies of converting lin-)ilate scrap or used tin 
cans into a marketable steel or cast-iron product by elec- 
trolhermal means. It was concluded that in the electric 
furnace complete detinning is impossible and any de- 
tinning is impractical. Attempt was made to use NaCI, 
FeS and oxidizing slags to remove the tin. No tin is 
volatilized ordinarily when scrap is melted in the electric 
furnace, although cupola melting may remove up to 
50 per cent tin depending on oxidizing conditions. Study 
was also made of the possibility of producing gray cast 
Fe without removing the tin, since under conditions 
prevailing in many parts of the country tin-plate scrap 
cannot he profitably treated by any established method. 
Since 1 jicr cent or less of tin has been found to have 
no serious effect on cast Fe, .scrap may be usefully and 
ettieienlly melted in the electric furnace after being 
diluted with tin-free scraji. 

Excursion to Westport, Conn, 

The social program arranged for Friday was pro¬ 
nounced by many the livelie.st and most enjoyable ever 
experienced by the society. Dr. Uorr and Mr. Spicer 
invited all the members to the We.stport mill, where 
amid the most beautiful and idyllic surroundings a 
bounteous luncheon was served. The mill is situated 
on a river and many couples sjieiit the afternoon rowing. 
Others went on to the Westport Country Club, where a 
very exciting golf tournament was staged by the men 
while the ladies enjoyed bridge or walks. During the 
dinner, which was tendered by the New York .section of 
the .society and for the arrangements of which Irving 
Fellner was responsible, the golf prizes were awarded 
as follows; A beautiful silver loving cup, donated by 
Mr, Dorr, to Frank J. Vosburgh. A fine golf stick, as 
booby prize, to Robert Burns. The members were then 
entertained by a hilariously funny song, a parody of 
Mr. Gallagher and Mr. Shean, .sung by Mr. Lidbury and 
Mr. Hinckley. 

The dance that followed in the evening was so 
thoroughly enjoyed that when time was called at 9:30 
there was universal groaning at the thought of return¬ 
ing home. Members, however, were in such gooi spirits 
that they kept up the jollification in the private trolleys 
and the private coaches, and great was the applause and 
enthusiasm as Mr. Saunders le& the singing of the 
Famous A.E.S, classic, “We’re From Niagara.” 

Saturday morning was devoted to papers on the rarer 
metals, their production and utilization. This session 
will be reported in full in our next issue. 
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Foundry men Meet at Cleveland 

Hold Very Important Exhibition of Labor-Saving Machinery 
Notes on Technical Sessions Devoted to Non-Ferrous 
Metals and the Testing and Reclamation of Foundry Sand 


T echnical and enKitn’erint,' societies in the 
United States may be roughly divided into two 
general classes—namely, those not conducted for 
profit, and those that are in l)usiness. The latter in 
turn may be subdivided into those in the iiublishing 
business, and those in the exhiliition business. lnsv)ec- 
tion of the exhibit of the American Fnundrymen’s Asso¬ 
ciation held early in May and which overflowed th" 
arena, stage, cellar and corvidor.s of the new Cleveland 
Auditorium, gives the impression that, whatever the 
balance sheet from a society publication, it certainly 
mu.st pay to run a “show'.” The finances of the Foun- 
drymen and of the Steel Treaters—which has been in 
business only one-quarter as long--reflect this happy 
state of affairs. It apparently is easier to sell space in 
an exhibit than in a .iournal—a conclusion which can be 
recommended to the careful consideration of profes¬ 
sional societies generally. And .judging from the 
throngs of people moving about, the purchasers of apace 
mu.st have obtained "value received.” 


Labor Saving Equipment Featured 

That a newly completed auditorium could be obtained 
to house a foundry show containing much equipment in 
operation is evidence that the modern foundry is rapidly 
growing away from the smoky, dark sheds and diity, 
dusty, back-breaking toil of but a few years ago. Well- 
ventilated steel buildings are housing the new plants, 
and their equipment consists of a wide variety of lalwr- 
saving machinery. Every .step of the work can now be 
done by the aid of special machines—in fact at lea.st 
two-thirds of the apace in the Cleveland Auditorium 
was occupied by such apparatus. Not so long ago it 
was necessary to display machine tools at these shows 
in order to attract the mechanical superintendents and 
engineers: now the demand for better working condi¬ 
tions to keep contented the dwindling labor supply, and 
the widespread use of machines where once human labor 
was the sole motive power, bring all membiTS of the 
production staff to a meeting where they can absorb 
new ideas to apply to their individual problems. 


Institute of MirrALS 


As usual, the Institute of Metals Division of the Min¬ 
ing Engineers held some joint sessions, where were 
discussed the problems of the brass founder and the 
properties of cast alloys. 

Junius D. Edwards and C. S. Taylor, of the Aluminum 
Co. of America, presented a short paper on the Density 
of Magnesium. Using methods already described in 
Chem. & Met. (vol. 24. p. 61), the following results 
were secured: 
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Stirinkage of Light Aluminum Alloys was pre.sented by 
Robert ,1. Anderson, of file llureau of Mines. It was 
found that under uniforndy good foundry prnetice the 
linear contraction or patternmakers’ shrinkage (defined 
as the diiference in length between a easting and the 
pallern from which it was produced) varied from 1 to 2 
per cent, ()onse(|uently it is unsafe to make important 
lialtera.s for a new' analysis unless its behavior is defi¬ 
nitely known in advance. (See Table 1.) Even then 
it must bo remembered that variation in melting, pour¬ 
ing and molding conditions which cause a greater or 
le.sscr number of gas cavities, shrinks and pin holes 
will greatly inlluence the palternmaker.s’ shrinkage. 

A similar list of linear contractions of several brasses 
and bron'/.es was presented by R. J. Ander.son and E. G. 
Fahlman. With the.se, as with aluminum allov.s, the 
.shrinkage varies as the pouring temperature and size 
of casting, but Table II gives representative data. 

Alfax 


Modified aluminum:silicon alloys (recently discussed 
at length in our columns) formed the subject of the 
annual exchange paper submilted by the French Asso¬ 
ciation Technique de Fonderie. It was especially inter¬ 
esting because Dr. Paez, whose patents cover the 
methods described for making the so-called alloy Alpax, 
was in the audience and entered into the discussion. 
He pointed out that the high-silicon alloys, at or above 
eutectic composition, need to be “nlbdified, whereupon 
they become extremely useful because of their low 
.shrinkage and generally excellent founding character- 
i.stics, a high elongation and tensile strength, and good 
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85 5:5 5 ru:Hn Zn.Pb. 

87 7-5 ( Cu:Hn;Zn:Pb 
80:20 f'u’Rn 

76 7 4.1) C’li.Hn.ZniPb . 

8810:2 CuiHn.Zn 
88:8.4 f'u:Sn;Zii 
86:11;) Cu;rtn:Zn 

90:6:3:1 Cu:Rn:Zu:I*b . 

84-I0:5.I Cu:Hn:Zn:Pb . 

84:11:5 CikHriZd. 

«5:I5Cu:Bn. 

89:«;l0:0.2CuflD:P. 

90:IOCu:Ba. 

89:3:10:0 5Cu:B0'P. 

60;IO;IOCu:8ti;Fb. 


aMsOyr of copper 


• 

lAMiar 

Cnnirafltion, 

Pouring 

Per Cent 

Tomp.i 

High and. Low 

Deg. F. 

Pouring Temp 

1.900 

2 17—2 19 

1,900 

1 80-1.89 

2.000 

1 75—1,77 

1,900 

1 69—1.873 

1,950 

1.63-1 67 

2,300 

1 43—1.423 

2,300 

1.423-1.47 

2.250 

1 40— , 

2,200 

1.373-1.55 

2.300 

l.37-l.)7 

2,350 

1.33—1.30 

2,300 

1 3V- .... 

2,300 

1.33—1.39 

2.300 

1 33—1.43 

2.300 

1 32-1.35 

2,300 

1 32—1.36 

2,300 

1.31—1.45 

2,400 

1.275-1.28 

2,400 

1 273>i.30 

2.400 

l.lfr- ... 

2,300 

t.23—1.31 
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resintance to salt-water corrosidii. However, they are 
not as stiff as other aluminum alloys—thus the propor¬ 
tional limit of a typieal Alpax alloy is about 6,000 lb. 
per sq.in.; 92:8 AHdu alloy (No^l2) is 8,000; while 
heat-treated and aijed alloy like duralumin is 1,"),000 lb. 
per sq.in. Alloys containinK about 5 per eeiil silicon are 
also extremely useful in the foutidry. Due. to their low 
contraction on freezing they ma\ be used to produce 
very difficult castings, impossible to be made in other 
analyses. Their tensile strength is low. but they re¬ 
quire no special treatment or “inodification.” 

Melting and Pouring Puactii k 

Some very instructive “Note.s on the Pi-oper Melting 
and Pouring of Brass and Bronze” were prestnted by 
F. L. Wolf and William Romanoff, of the Ohio llra.ss Co. 
In their oiunion the great damage to tiuisile properties 
observed after pouring at only KKi deg. F. above the 
correct temperature is due to gasification occurring in 
hot furnaces, rather than any chemiial oxidation. If 
overheating is the only thing wrong willi a midt, it will 
produce good results if cooled before being poured. 
After compariug the action of the indirect arc furnace, 
the Schwarz gas rurnace and thi' Sleel-Harvey crucitile 
furnace, it was hard to decide which was best any type 
would give excellent results. Crucible furnaces melted 
cheapest and gave castings of intermediate strength. 
Electric furnaces cost mo.st to o))erati', gave best physi¬ 
cal tests, and kejit zinc fumes down to the minimum. 
The authors reixirt they have been able to use any per¬ 
centage of return .scrap in their nii.ves, as long as it is 
clean. Expensive fluxes are unnecessary when melting 
good metal. Deoxidizers must also be used with judg¬ 
ment and in great moderation Aluminum ruins a 
water-tight casting; silicon is also bad for a brass con¬ 
taining a little lead. 

While it is well known that annealing will reduce in¬ 
ternal stresses in worked material, R. ,1. Anderson has 
experimented on similar treatment of cast bronze rings. 
It has been known that 1 year’s aging is required to 
produce stability in size in such castings of 87:7:5:1 
Cu : Sn ; 7a): Pb. A in. rings, .fit-iu. diameter, were cast, 
sawed at one )ilace and definite stresses (below the 
elastic limit) induced by weilging. It was then found 
that heating to 400 deg. (1. relieves most of this stress 
(|uickly, 1 hour at 500 di'g. I’emoves nearly all. Very 
little effect was nojed on the ordinai'y iihysical proper¬ 
ties; suppression of cored structure is the only observ¬ 
able change. Such ti'eatment will insure that a flat cast¬ 
ing will remain flat after machining. 

Testing of Molding Sand 

Several lopg investigations on the selection of foundry 
sand and its reclamation after use have been in 
progress, under the general direction of R. A. Bull. As 
the result of these labors, a series of tests was reported 
by R. E. Kenned), of 'he IJniversitj’ of .Illinois, whereby 
the principal properties of hand-molding sand can be 
measured. 

First, a test for bond; Well-mixed sand, having a 
known amount of moisture, is riddled into a special 
molding box 1 in. wide, 10 in. long and DJ in. high from 
a known height. As each portion of sand is added, 
the tops of the little piles in the mold are leveled with 
a series of strikes, each of which just touches the high 
spots. In this way the mold is filled with loose sand, 
a closely fitting cover* laid on and the sand compacted 

‘A thick Mock ot wood 


under six blows of a 20-lb. weight, falling 16 in. The 
sides and ends of the mold are then carefully dis¬ 
mantled, and the prism pushed slowly over the end of 
the bottom board. The average weight of the pieces 
which overhang and break off i.s a measure of. the bond 
or cohe.siveness. Since the thickness of the compacted 
sand vai'ie.s with its origin and moisture content, it is 
recommended that the weight be figured back to that 
of a fi-iigment of a prism of dry .sand, exactly 1 in. thick. 

Second, a te.st for “grain,” or fiaenes.s: A .sample of 
dried sand is shaken one hour in a A. per cent NaOH 
.solution to deflocculate the clay or bonding substance 
contained on the grains. Washing is done by shaking 
the .sand with fre.sh water, settling for 5 minutes and 
.siphoning off the liquid from a point 2.5 cm. from the 
re.sidue, repeating the operation until the wash water is 
clear. The re.sidue is filtered under .suction, dried 30 
minutes at 105 deg. C. and then screen-sized for 15 
minutes in a “Ro-tap” machine. In this way amounts 
of sand rem:iining on G, 12, 20, 40, 70, 100, 140, 200 and 
270 .screens may be weighed; the results arc best ex- 
pi'essed by plotting weight of the fractions against the 
size of sieve opening. 

I’ermfjVDIlity of Molding Sand 

Third, a test for permeability: This property per¬ 
mits the passage of gases and allows the mold to 
properly “vent.” Consequently the test measures the 
flow of air through a standard sample. First dry the 
sand carefully, and then mix with a measured quantity 
of water. This may he done on a plate inclosed in a 
little tent made of moist muslin. Screen twice and 
■store in an airtight jar w'hile checking the moisture 
content. A tolerance of .tO.2 per cent is permissible. 
Sufficient sand is then placed in a 2-in. brass cylinder 
to make a briquet 2 A 0.08 in. high after being rammed 
three times by a 14-lb. weight dropping 2 in. This 
briquet is then placed in a container, and air forced 
through it. A recommended form of apparatus consists 
essentially of a calibrated vessel from which air is dis¬ 
placed by water flowing in from a reservoir under a 
constant head of 221 in. Air .so expelled passes through 
the sand sample, and the resistance to this flow sets 
up a pi'essure in the exit tube which is measured by a 
simple manometer. A stop watch measures the time 
rwiuired to pa.s.s each liter of air. 

Air panned X height of epeeiineii 60 

f i I im ithility - PrcHanre y area of speclinev ^ Time 
(All measurements in e.g.s. units.) The committee 
recommends that 2 liters of air be forced through; and 
with the standard specimen the equation becomes 

30,070 

I’ermeahhtv r.-. 

In addition to these three simple tests, an auxiliary 
test is suggested as desirable. It is called the dye 
ad.sorption test, and i.s a mea.sure of the quality of 
clayey material present in the sand. In general these 
materials are hydrated silicates in the colloidal condi¬ 
tion; a considerable quantity is usually associated with 
a sand of strong bonding qualities. To execute the,test, 
a given weight of sand is shaken with water and alkali, 
and the suspended material removed by siphon or 
decantation. A measured amount wf crystal violet is 
then added to the liquor and the resulting color com¬ 
pared against standard solutions; 1,200 to 1,500 mg. of 
dye will b« adsorbed by the colloids in 100 grams of 
sand if it has a strong bond; weak bonds adsorb as little 
as 200 mg. 
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Steel Belt Conveyors 

steel belt conveyors have been 
made and sold on the European 
market for a number of years by 
the Sandvik Steel Works, of Sand- 
viken, Sweden. During the past 
year this company has brought its 
product to the American market, 
and there are already a number of 
installations in operation and several 
more are being erected. 

These conveyors are similar in de¬ 
sign lo a flat belt conveyor using a 
I'libber or canvas belt. The novelty 
consists in the u.se of a Ilexible steel 
belt. This belt is made of cold-rolled, 
hardened and tempered Swedi.sh 
charcoal steel. It is supidied in 
lengths up to 350 ft. and can be 
easily pieced where greater lengths 
arc required. Widths can be had 
up to 18 in. and thicknesses from 
0.8 mm. to 1.0 mm. 

This belt cannot be troughed but 
it is claimed by the makers that, due 
to its rigidity, it can be loaded over 
almost its entire width—so that an 
18-in. steel belt has a carrying ca¬ 
pacity about e((ual to a 30-in. flat 
rubber or fabric belt and the same 
as an 18-in. troughed fabric or 
rubber belt. When handling non- 
abrasive materials the belt can be 


run at the bottom of a wooden or 
•steel trough, built narrower than the 
belt and clearing it, or built wider 
with ample clearance for the edges 
of the belt and a greater capacity 
thus obtained than with a standard 
troughed belt. 

The installations of this belt are 


Wliort* Hit* Ktfel llfit** 

.Are 

liiHlulU'd in (lie 

I’liitrd HtateH 

and 

('uimda 

No. of 

M.ttriml 

llnltH 

Handled 

Mitiliiisdii Alkali 

W'oi'ks, HuUvlIlo, 
^'^a. 

,, 

I'liDMpliale rock 

Tenn-Alkn ('(Miieni 
Cf)., Naznreth. I’a. 

1 

l.mieHtone 

Mlfhignn Porlland 
tk-menl Ct)., i.'lul- 
S»;il, Midi ... - 

a 

Hot dlnker 

Ilcrculea ('' in f ii 1 
Co., lIorDult s, I’.i 

1 

Cold C’liukrr 

l.umi' toal 

Wftukeshii lilnii' 

Sioiu- (*o., Waukt-- 
.sha, VVIh. 

1 

Hot. diiikor 

( 1 u.^lied rock 

Mini n n 
('n., Nli’hols. I’MlJ . 

i 

CJlOSpllHft lOclt 

.Stevf'iiii liros. ft Ik)., 
Stoverus Pottory. 
Ou. . 


Clay 

Anu riran Su^nr Ro- 
fininjf Co., lirook 
lyn, N. Y. 

1 

Wet HUgar 

Ki'urnfl-Gorsufh Pol- 
ilt* Co., ZaiifHvill*', 
Ohio . 

I 

CmuI 

InstallatlonN 1 ndor 1* 

1 oces 

IH of CoilHtrlH-tldll 

Crane Co., Chirawo, 
111. 

1 

Sand 

Dodge Bros., De'ti’on. 
Mich. 

:: 

Sainl 

Canada Sugar Ut- 
fining Co.. Did., 
Montreal. Canada. 

4 

Wet HUKiir 

Great W g k t e r n 
Sugar ('o., Grei- 
ley, Colo. 

1 

Coal 
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ROUANO Trra BELT, WITH FIXED PUIWFOB DI 8 CHABOE 
ON OMB SIDE OKLT 


kol.I.I.N’C, TVl’K I'.liLT, DlSiniAnaiNO 
II \I,K IIV IM.OW AND HALF 
KND 

made in two ways, which are called 
the "sliding type” and the “rolling 
type” of conveyor. The sliding con¬ 
veyor, for handling non-abrasivea, 
has the .steel belt sliding on wooden 
runners which acquire such a high 
polish that the friction ia nearly 
negligible.* In the rolling conveyor 
lielt strands are carried on idlers, 
according to usual belt conveyor 
practice. At times these two types 
have been used in combination. 

Many advantages are claimed by the 
makers for the steel belt conveyor. 
Among these might be mentioned: 
It can be used for handling hot, 
sticky or abrasive’materials which a 
rubber or textile belt cannot handle 
.satisfactorily. It is very easily kept 
clean on account of its smooth sur¬ 
face—such sticky material as sugar, 
for instance, can be easily and effi¬ 
ciently scraped off with a steel 
scraper. It is rust resistant—it can 
be used in the chemical field handling 
, wet and hot materials, and can be 
run in the fipen air in all kinds of 
weather. It can be ntade perforated 
without appreciably influencing its 
life and can be then used handling 
materials where a great deal of 
liquid must be eliminated. Another 
advantage is the discharge feature 
—materials can be discharged at any 
desired point without the use of 
cumbersome and expensive trippers- 
The belt does’not streteh and the 
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tension devices are very simple; care 
must be taken only of triflinu vari¬ 
ations in Icnifth, caused by temper¬ 
ature chanifes. * , 

Conditions Governing Use 

The operating speed when usintr 
steel bell depends on the lenpdh ol 
the conveyor. This speed varies or¬ 
dinarily between 1S5 and 300 It. per 
minute. For the average conveyor 
200 ft. per minute is found to be 
best. The terminal i)ulli'y diameter 
should be atjoul 1,000 limes the belt 
thickness. In iiassing over this 
pulley the belt is sulijeeled to a 
stress of fi'<)m 28.0t)0 to 30,000 lb. 
per sti.in., but it has been found that, 
with a bending freciuency for any 
section of th" bell of about once per 
minute the molecular structure of 
the steel is not affected. 

The manufacturers rec¬ 
ommend the bell for a 
great many materials, 
among which may be 
' mentioned: clinker, ce¬ 
ment, sand, riK'k, ore 
and ore concentrates, 
coal, coke and charcoal, 
carbide, silica, soda, 
salt, sugar, cassettes 
.and beet pulp, milk pow¬ 
der, yeast, vegetables, 
candies a n d chocolate, 
deals, battens, slabs, 
edgings, chips and saw- 
■dust,clay, gypsum, brick 
and briquets, bugs, 
boxes, packages, steel 
forgings, guncotton and 
gla.ss. Over 1,400 of 
these conveyors have 
been installed in differ- 
■ent phases oT industry 
ali over the world. A 
large number have been installed in 
the South Sea l.slands for handling 
phosphate rock. 


fine, greenish to reddish in color, 
have limited exchange capacity and 
high physical loss or depreciation in 
capacity. 

lOxrhange capacity refers to the 
atnouid td’ CaCO., a zeolite substance 
will remove! in terms of its own dry 
weight or the number ot gallons of 
water .softened per pound of mineral 
used The i)ro;-ess is sometimes 
referred to as one of .selective at)sori>- 
tion or "substitution." as none of the 
salts in a natural water are elim¬ 
inated, t)ut only cliange in form. The 
exchange capacity depends upon the 
physii-al structure ot the ntineral, 
which grades from colloidal, to 
crystalline, to amorphous substances. 
The latter have a bard bricklike con¬ 
sistency with little exchange value. 
The former have high reactive value. 



si.iDiNi; T\iU'; nioi.T. with mov.vui.e iu.ow for 
ING ON Both S1IIH.S 


Water Softeners 

At the' present time there are 
severai commerciai zeoiite water 
softeners on the market. These sub¬ 
stances have undergone consideraole 
change since the first successful soft¬ 
ener of this type appeared. The dif¬ 
ferent zeolites vary in weight, in 
ability to absorb hardness from water 
and in quantity of salt needed to 
restore the so-called initial exchange 
capacity. Most of these use the 
natural green sands or marl beds in 
the vicinity of Medford, N. J., as the 
base of their composition. The 
finished products aio usually very 


will soften water instantly and per¬ 
mit water to flow through at a rapid 
rale. A zeolite distributed by Graver 
Corporation, East Chicago, Ind., falls 
into the former class. It is an arti¬ 
ficial mineral prepared by the precip¬ 
itation of sodium aluminate with 
sodium silicate. The resulting prod¬ 
uct is filtered, washed and dried and 
has the appearance of white, small 
porous granules which do not dis¬ 
solve in water. This mineral has two 
to three times the exchange cap.acity 
of some other zeolites. Each pound 
will absorb 9.1 grams of hardness 
expressed in terms of calcium car¬ 
bonate. One-tenth of a pound salt is 
required per pound of mineral, which 
is equivalent to 5 grams of salt per 
gram of hardness removed. In some 
of the older zeolites a salt ratio of 
8 to 1 is quite common. 


The Graver zeolite will operate 
uniformly for a period of 10 to 12 
hours. It will operate at an overload 
of 500 per cent in water 30 grains 
hard and 200 per cent in water of 12 
grains hardness per U. S. gallon. 
This is a valuable property, as it 
lakes care of fluctuating loads or ex¬ 
cessive peaks 200 to 500 per cent 
alHjve normal.^ It is a quick regen¬ 
erating zeolite. The salt solution is 
not over 20 minutes in contact w'ith 
the mineral bed, and the entire proc¬ 
ess of rbgeiieralion or restoration 
does not occupy an hour. As the salt 
requirement is very low, no artificial 
method of salt recovery or salt rec¬ 
lamation is used to lower the amount 
of salt required. Such methods are 
open both to mechanical and chemical 
objections. A simple gravity flow is 
used and by means of a 
specially designed brass 
lateral system immedi¬ 
ately above mineral tied, 
the top of the salt tank 
is no higher than top of 
steel shell. This con¬ 
serves head room, o'lvi- 
at.es the necessity of a 
pit nr placing the brine 
lank on a second floor 
level. It is more posi¬ 
tive than the siphon 
method used with 
ground operated salt 
tanks. This zeolite will 
regenerate repeatedly 
without depletion of 
original exchange abil¬ 
ity. Many charges have 
operated for over 1,000 
regenerations and have 
given a uniform grade 
of soft water. It pro¬ 
duces “zero” water by 
By chemical analysis 


DISCMAUII- 


soap test, 
the water does not contain over 0.5 
grain of equivalent CaCO,. As many 
zeolites cannot do better than 0.8 to 
1.4 grains, it is possible by the use 
of a precipitated zeolite almost to 
approach the distilled water standard. 

Catalogs Received 

Oknkkae Ki.rctrio Co.. Sclunipctady. N. 
Y,—('alaloK 600‘J. A catalog of railroad 
.siiunlii's covorlrK r}pn<*ral Rlectrlo (. o. R 
full lln*' of supplU'H for uho -with cl**f‘tno 
railways of <li(Toront typos ‘‘^tnloif 

HUporsetU-.M all othoi's on tho .subjrot. and 
coniHlns a prlco list siipplomoni with 
prlcos rori'oct to Ootob»T, 192-. 

J. H. R. rnoin’CTfl Co.. \V'illouKhhy./'>l>*o 
—LetifltH dfscriblng tho .1. II. R. protlufts. 
chiefly barium pcroxiiie, 

Pribtol Co,. Wvterbury. Conn—t'atulog 
1006. A lU'W cataloR ileacrlhlng the 
Briflto! line of recording gages for pros- 
sure and vacuum. 

DrrBoiT Ranob. Boiler & Stbbl Barrel 
Co.. Detroit. Mich.—A new pamphlet de¬ 
scriptive of the various styles of Rteel 
barrels and drums manafacturod by tills 
company. 
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Aluminum Bronze as an 
Enf^ineering Material 

By aluminum bronze is meant, not 
the ^rray-white metallic coatinp used on 
radiators, but rather a strong, reliable 
metal resembling 0.85 per cent carbon 
Swedish bessemer steel to a remarkale 
degree. The color, of course, is dif¬ 
ferent, but the mechanical properties are 
much the same. It resists alternations 
of stress unusually well and is superior 
to nearly all of the non-ferrous alloys 
exce{)t Monel metal in this respect. 
Aluminum bronze is essentially DO to 
02 parts of copper and H to 10 parts of 
alununum, while Monel metal is ap¬ 
proximately two parts of nickel to one 
part of copper. Naturally, the two 
metals behave differently with respect 
to corrosion, but they are much alike in 
strength ami hardness. Both hold their 
strength much l>etter than other alloys 
when expos^'d to elevated temperatures, 
a fact of importance to the engineer. 

Prapcrtlea — Aluminum bronze !s 
about the color of 10-carat gold, ha.s a 
tensile strength of 70,000 lb. per 
sfpin., and an elongation of 15 per cent. 
Its Brinell hardness number is lUO-110. 
These jiroperties place it in the class of 
strong bronzes suitable for the most ex¬ 
acting service. Particular mention 
should he made of its resistanee to 
alternating stress or fatigue. In the 
Landgraf-Turner enduranee-testing ma¬ 
chine the aluminum bronzes rcsi.sted 
4,500 blows before fracture, while the 
manganese bronze resisted about 5(10. 

The other .strong bronze, manganese 
bronze, has many admirable properties, 
but it is not adapted for bearing sur¬ 
faces. Aluminum bronze has proved its 
worth in this field in such parts as 
worm-wheel gears. Every day’s output 
of 1,000 Ford trucks carries 12,000 lb. 
of this metal in gears. Extensive tests 
of aluminum-bronze gears against phos¬ 
phor bronze in one-man tanks during 
the war proved the superiority of the 
former for this mo.st difficult service. 

Almost constant trouble was experi¬ 
enced with large spur gears on the 
locomotives on the Mt. Washington 
Railway until aluminum bronze was 
tried. Its service there has proved 
eminently satisfactory. 

Pickle-crate c^quipment made of 
aluminum bronze ha.s been found to 
withstand the action of sulphuric acid 
well. This fact, combined with its 
strength, fits it for this purpose. The 
property of resisting abrasion is useful 
for gears, but aluminum-bronze trolley 
wheels have been found to give re¬ 
markable service for the same reason. 
The toughness of Hhe alloy is useful 
here as well, because the effect of a 
severe blow can be readily corrected 
under the hammer without bi'eakage. 

Adaptability —Aluminum bronze is 
tough when cold, but is more so when 


red hot. This property makes forg¬ 
ings possible and also helps materially 
in ti.e manufacture ot die castings from 
this metal. The process is u commer¬ 
cial one, for the dies are made so that 
they will withstand at least 10,000 
openings in most shapes. The solving 
of the die problem is of eipial impor¬ 
tance with the metal problem, for one 
cannot proceed without the oMut. The 
projicrty of toughness is use ful also in 
Jordan bars for beating engines. With 
its freedom from eorrosion, the tough 
aluminum-bronze Jordan bar has been 
an increa.sing succe.ss in the paper in¬ 
dustry. 

excellent prop¬ 
erties of aluminum bronze have been 
mentioned, but it has its <lrawbacks. 
First, at least at present, is the diffi¬ 
culty of machining, comjmred with 
other bronzes or brasses. This does 
not mean that it cannot be machined 
readily under proper conditions, but 
that, com])ared with ordinary brass or 
bronze, its toughness makes it more 
difficult to handle in the machine shop. 
Sharp tools, kept so, of the proper angle 
are essential to success. Ample lubri¬ 
cation is necessary. With the.se precau¬ 
tions a most excellent job can be done 
as is evidenced every day at the Ford 
factory in Detroit. Aluminum bronze 
most nearly resembles mild steel in its 
machinability. 

When one sees the stacks of golden- 
bronze worm wheels in the gear depart¬ 
ment of the Ford company and ex¬ 
amines the polished surface of the gear 
teeth left after the machining opera¬ 
tion, there can be no doubt that 
aluminum bronze as an engineering ma¬ 
terial has arrived and that its excellent 
properties have been made available to 
the engineer because scientific research 
solved the problems of its manufacture 
in the foundry. 

The second objection to aluminum 
bronze might be its co.st, which is about 
25 per cent more than that of brass or 
bronze. But when compared with spe¬ 
cial bronzes with somewhat similar 
properties the difference in cost dis¬ 
appears. 

Like all high-grade metals, it must be 
manufactured under careful supervi- 
.sion, and more than usual care must he 
used in the casting shop and foundry. 

Wrought Aluminum Bronze —Most of 
the remarks thus far have referred to 
cast aluminum bronzes, but as rolled or 
wrought alloys are commercial products 
and are manufactured in large quanti¬ 
ties the author quotes from W. H. Bas¬ 
sett, whose experience with these alloys 
gives authority to his statements: 

‘^Copper-aluminum alloys can be 
made in wrought form in any propor¬ 
tions up to an aluminum content of 
approximately 10 per cent. Three 
alloys, however, are used principally. 
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These contain 5, 8 and 10 per cent 
aluminum, respectively. All three 
alloy.s hot-roll easily, and these same 
remarks would apply to the cold-rolling 
of the 5 and 8 percent. The 10 per cent 
aluminum bronze does not cold-roll 
readily, in fact would not be considered 
a cold-working alloy. 

“The 5 per cent aluminum bronze is 
furnished principally in the form of 
sheets. It has, when cold-rolled, a ten¬ 
sile strength as high as 100,000 lb. per 
aq.in., depending upon the degree of 
hardness or cold-rolling, and an elonga¬ 
tion in 2 in. of 10 per cent. When an¬ 
nealed this alloy has a tensile strength 
of 55,000 lb. per sq.m, with an elonga¬ 
tion of 75 per cent in 2 in. This high 
elongation for annealed B per cent 
aluminum bronze is characteristic of 
the material, and it is rarely equaled in 
the other non-ferrous alloys. 

“The 8 per cent aluminum bronze is 
manufactured extensively in both rod 
and sheet form, and is supplied, when 
resistance to wear is also required, in 
connection with the other general phy¬ 
sical properties given for aluminum 
bronze. 
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“This alloy is in more general use 
than any of the other wrought 
aluminum l>ronze«.. In the form of 
sheets when coldfrolled the tensile 
strength may he aH*high as 1:{0,0(KJ lb. 
per sq.in., with 4 per cent elongation. 
When annealed this same material lias 
a tensile strength of 00,000 Ih. per 
sq.in. and an elongation of 00 per rent. 
The generally high tensile strength 
makes this material very valuable for 
many engineering purposes. 

“Rods in 8 per cent aluminum hnnize 
can also be supjilied with approximately 
the same physical properties as .she<*t 
metal. However, it is customary ti' fur¬ 
nish them in a medium temper wilh a 
ten.sile strength of about Ho.OOO lb per 
sq.in. and an elongation of 110 per cent 

“The 10 per cent aluminum bnnr/.e 
has, of course, the highest tensile 
strength and lowest elongation nf this 
.series. Owing to the fact that it can 
be only very slightly cold-worked, it 
does not have Uie range in physical 
properties as shown by the other 
alloys. It.s tensile .strength may he 
taken as 75,000 lb. per s(|.in, and 
elongation as 25 per eent. Thme is not 
a great demand for this class of ma- 
trivial, but when supplied it is usually 
furni.shod in the form of hot-rolled 
sheets, hot-rolled or extruded rods, and 
extruded shajies. Thi.s alloy can aKo 
he heat treated to some extent, in a 
manner similar to steel. Hy heating 
and (|ueru’iiing, its physical properties 
are improved to some' extent, depend¬ 
ing upon the exact composition of the 
material, ft has been found that an 
addition of iron up to almut 11 jier cent 
in H, y and 10 per <ent aluminum 
bronzes inqiroves their physical jnop- 
erties, workability, resistance to cor¬ 
rosion, etc.” • 

The author’s experience with a large 
variety of alloys from thi* manufac¬ 
turing and the engineering viewpoint 
eontirms his belief tlial the aluminum 
bronzes as a class are valuable addi¬ 
tions to our list of engineering ma¬ 
terials, and if he has pointed out some 
of the salient points, sufficient to arouse 
the interest of the engineer to investi¬ 
gate their merits fui^her, the purpose 
of this paper will have been acc<im- 
plished.-- Vr. ,1/. f'orsc. ('hnir niov, /b ”j- 
Hioii of Reticarrh KxfniHioh, Niitioonl 
Reftnirch ('ouvcH, in ^'^ft‘c}l(nlirn! Kii- 
ffineeving,*' M(iy, IP'id. 

Lifcnilo r.hoit; Its l*roihirtion and 

At the siu'ing mi^eting of the Ameri¬ 
can Society of Meclianical Engineol•^. 
in Montreal, Canada, C. V Hood, chief 
moehanical engineer of the V. S 
Bureau of Mines, will read a paper on 
this suhjtHi. In this paper, preprinted 
in Mt'chamcnl Rngweci'inp for May, 
19211, Mr. Hood says in part that the 
greatest difficulty with our lignite is 
the fact that in nearly every district 
• where it should he the natural fuel it 
ia put in competition wilh high-grade 
fuel. We are all spoiled by having been 
blessed with an abundance of the best, 
BO that we are impatient with the limi¬ 
tations of lower-grade fuels. If we 


had been obliged to go down 2,000 ft. 
or more and win good coal from thin 
scams in scattered districts a.s they do 
in Europe, we should hmg ago have 
worked out a successful techuKjue for 
utilizing our lignites. Canadian and 
.North Dakota lignite must compete 
with anthracite and with Pittsburgh 
and Illinois bituminous coal: imr Texas 
lignite must compete with gas, oil and 
Oklahoma bituminous coal. It is evi¬ 
dent, however, that there must he a 
j»rie(‘ at which the lower-grade fuel 
will begin to he attractive. In round 
numbers the ratio is somewhere in the 
neighborhood of half the price <if good 
eoal. Wyth the rising price of 
hiturninou.s coal we are fast appriiach- 
ing the time when Ihi^ ratio will be 
eommoii 

'J’lie handicaps of lignite are well 
known hut not always properly valued. 
The heating values of high-moisture 
fuels ar(' .somewhat misleading. Tiie 
lieat carneil by the moisture is re¬ 
covered and measured in the ealorim- 
eter, hut it is not fully utilized in a 
holler fuiiace. The H.t u. ratios, there¬ 
fore, do not give the relative possible* 
steaming values of the fuels if compari¬ 
son is made between a high-moislur<' 
lignite and a low-moisture bituminous 
eoal. Although the asli percentage 
may ix* low, there is usually a larger 
total amount of ash to handle in a 
plant u^Ulg lignite. The fusing tem- 
jierature of the ash is usually low. mak¬ 
ing high rates of combustion difficult 
and reiiuinng larger grate areas and 
rurnaee volumes than wilh higher- 
etade coal. Notw'ithstanding these 
handicaps, wilh present technique, raw 
hgnite can be used in large operations, 
and good efficiencies and reasonable 
capacities can he obtained. The prob¬ 
lem is largely an economic one. When 
raw lignite is cheap enough in compari¬ 
son Avith better cools it will he used in 
large st'-am-raising operations. 

IMPKOVEMKN'T OF RaW LiCNITE FOIi 
EuKI. rilUPOSES 

The search foi a means to improve 
the fuel, however, must continue. A 
fuel classed as lignite in northern 
Bohemia, and weathering much a.s does 
our lignite, is ns carefully prepared 
for market as is our anthracite. Seven 
firepared sizes are offered to the mar¬ 
ket. Raw lignite can i>rohably he some¬ 
what improved for steam raising by 
sizing the product more closely than 
is common practice. It is probable, 
however, that an improved lignite 
product must first cater to a special 
tr^de that will pay a special price. This 
is illu.straled by the vision that has 
been so frequently held of improving 
the lignite by some process involv¬ 
ing briquetting. Unlike the Cfcrman 
"Braunkohleour lignites do not make 
a stable and satisfactory briquet simply 
by drying the lignite and briquetting by 
heat and presgure. They lack suffi¬ 
cient inherent binder to consolidate and 
waterproof the mass. The necessary 
added binder increases the cost and 
hardly improves the quality. A quit© 
satisfactory fuel can, however, be made 


by briquetting lignite char, and it is 
probable that some day such a fuel 
will be in common use. 

There have been hopes that through 
the recovery of byproducts sufficient 
credits might be obtained to rtiaterially 
lessen the cost of briquets. Profit can 
be shown on paper, but such a process 
i.s essentially a large-scale operation 
requiring a large investment and very 
.substantial financ’al backing by those 
familiar with technical enterprise. It 
is difficult, therefore, to start such an 
industry, for there is no opportunity 
to begin small and grow up, returning 
profits into an improved plant. Capital 
familiar with technical enterprise finds 
loss hazardous ventures, and capital un¬ 
familiar with such enterprise is apt to 
be misled and lost. 

Lignite Char and Its Possibilities 

With these facts in mind, the United 
States Bureau of Mines is investigat¬ 
ing the possibilities of a somewhat dif¬ 
ferent jirogram which has for its main 
features an inexpensive carbonizing de¬ 
vice and the use of the lignite char 
direct, without briquetting. If a mar¬ 
ket for the char can he developed, and 
the small mine can produce char, there 
would be provided means for a natural 
evolution of an industry that in time 
might realize tlie larger vision of 
briquetting and recovery of byproducts. 

Lignite char can best be described in 
a few words as a fuel rather near in 
analysis to anthracite eoal, but softer, 
with a little more volatile matter, and 
thus kindling ea.sier. In size it grades 
from pea coal to smaller sizes, and is a 
stable product. W^hether a market can 
he developed for such a fuel at prices 
around five dollars a ton at the mine 
icmains to be shown, but it is at least 
encouraging to know that Germany 
used last year 400,000 tons of similar 
material for dome.stic heating and cook¬ 
ing. This fuel burns well with natural 
draft where a thin fuel bed, about li 
in. in thickness can l>e maintained. 
Rase burner.s, cook stoves and other 
heaters can he adapted to use the fuel 
satisfactorily. The Germans have de¬ 
veloped a special stove, burning the fuel 
on a bed of ash in an inclosed drawer. 
There is no loss of fuel in the ash and 
our lignite char used in such a stove 
heats an oven sufficiently for baking op¬ 
erations and will boil water. It makes 
a very clean fire, ia smokeless, and the 
char is clean to handle. It is, how’over, 
slow in getting under way as compared 
to a gas range. 

Production of Lignite Char 

To produce the char a very simple 
oven has been dovi.sed that greatly re¬ 
duces the investment from that needed 
for ovens heretofore proposed. If lig¬ 
nite be passed through a combustion 
zone, moisture is first driven off; then 
combrnstible gases are distilled, and 
finally the solid earbon is burned. 
There is a considerable shrinkage in 
volume and a complete absence of cak¬ 
ing quality. These steps are fairly dis¬ 
tinct one from the other, so that the 
flow of lignite through the combustion 
seme msy be so regulated that but little 
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of the fixed carbon is burned. The 
combustion zone can be maintained by 
burning some of the distilled gases 
within the moving mass of lignite, and 
such direct heating is more efficient 
than where heat must be transmitted 
through refractory walls. The hot 
gases of Combustion also pass through 
the mass, driving off the moisture and 
departing fairly cool. It is something 
like an open-top lime kiln. The process 
has proved simple and efficient. Of the 
gas driven off, much^of it is used in 
the combustion zone, and in addition, 
less than 5 per cent of the weight of 
the original lignite is burned. That is 
to say, the fixed-carbon loss in the 
process for drying and distilling is 
lower than is usually found for drying 
alone where separate driers are used. 
Passing the combustion zone the lignite 


Decolorizing Acidic Boro-Silicate 
(Hasses With Neodymium Oxide—The 
color produced by iron oxide in acidic 
boro-silicate glasses is yellow, whereas 
m ordinary glasses it is green. Thus 
manganese dioxide, nickel oxide and 
selenium, so effective in neutralizing 
the green tint of ordinary glasses, only 
intensify the yellow, making the glass 
more of an umber. William Chittenden 
Taylor, of Corning, N. Y., ha.s found 
that neodymium oxide, Nd,0., is quite 
well suited for decolorizing such glasses. 
Instead of the pure oxide, there may 
be used what is commercially known as 
didymium oxide, a mixture of mm- 
dymium oxide and lanthanum. From 
0.5 to 1 per cent of N,0, is sufficient 
for decolorizing, and it has been found 
advisable to use an oxidizing batch 
(such as one containing a small amount 
of NaNo,), as the color produced by 
neodymium is more nearly complemen¬ 
tary to that produced by oxidized iron 
than by reduced iron. Boro-.silicate 
glasses sufficiently acidic to be decolor¬ 
ized may be grouped as follows accord¬ 
ing to composition: Not less than 80 
per cent silica; not less than 7.5 per cent 
silica, with boric oxide not less than 
40 per cent of constituents other than 
silica; not less than 70 per cent silica, 
with boric oxide not less than the alkali 
content; boric oxide not less than 50 
per cent of total constituents other than 
silica; not less than 60 per cent silica, 
with boric oxide not less than 26 per 
cent of constituents other than silica. 
A typical composition would be: Silica, 
81; boric oxide, 13; sodium oxide, 4; 
alumina, 2. (1,449,793. Assigned to 

Corning Glass Works. March 27, 1923.) 

Removing Colloidal Matter From 
Mineral Pulp—Colloidal slimes inter¬ 
fere with many metallurgical opera¬ 
tions and it has {)een proposed to 
coagulate or flocculate the colloids. 
According to Walter 0. Borscherdt, of 
Anistinvllle, Va., the presence of the 
floccniateti colloidal constituents in the 


enters a lower section protected from 
the air, where it cools and is then re¬ 
moved. The char obtained by such a 
process may, of course, be briquetted. 

An oven of this sort w'as operated at 
Grand Forks, N. D., during the past 
summer, and about 400 tons of various 
North Dakota lignites passed through. 
In February about 100 tons of Saskatch- 
awan lignite was tried to discover 
whether this presented any special 
problems. 

About 24 tons of raw lignite reduce 
to 1 ton of char, and the heating value 
is about 12,000 li.t.u. per lb. The 
moisture is very low, and the char can 
be stored without danger of fire or 
degradation in size. Where the freight 
charge is heavy it would be (In advan¬ 
tage to ship char instead of raw lig¬ 
nite. 


pulp is very often objectionable and 
he suggests a procedure that is directly 
opposed to the one just mentioned. The 
colloids are disper.sed by the addition 
of a suitable reagent such us silicate of 
soda and separated from the pulp in 
decantation tanks or thickeners. The 
colloid-free pulp may then be submitted 
to the desired treatment. Partial re¬ 
moval of colloids may be u.sed to assist 
selective flotation. (1,448,615. As¬ 
signed to New Jersey Zinc Co. March 
13, 1923.) 


Manufacture of .Artificial .Magnesia 
Spinel—By fusing together in an elec¬ 
tric arc furnace magnesite or any suil- 
able ore high in magnesia and bauxite 
or other material high in alumina, a 
molten mass is produced which cools to 
a rock-like mass of a greenish or brown 
color consisting of masses of spinel 
crystahs. A typical mixture may con¬ 
sist of 64.7 per cent aluminous abrasive 
fines and 36.3 per cent of a high-grade 
calcined magne.site. The fines used 
contain about 92 per cent alumina and 
is a byproduct of the abrasive industry. 
(1,448,010 Frank J. Tone, of Niagara 
Falls, N Y., assignor to the Carborun¬ 
dum Co. March 13, 1923.) 

Aluminous Abrasives — Aluminous 
abrasives arc ordinarily produced by 
feeding a mixture of calcined bauxite, 
coke and iron borings into an electric 
furnace of the arc type having two de¬ 
pending electrodes until the furnace is 
completely filled. The current is then 
shut off, electrodes removed and thS 
molten mass allowed to cool into a pig, 
which is removed, crushed, treated to 
remove any injurious impurities and 
made into grinding wheels or other 
articles. Using carbon to reduce the 
oxides of titanium, silicon and iron 
which occur as impurities in the bauxite 
often results in the formation of alum¬ 
inum carbide and other reduced alumina 
material which causes slow disintegra¬ 
tion of the abrasive. Thomas B. Allen, 


. I 

of Hamilton, Ont., substitutes metallic 
aluminum for coke as the reducing 
agent, thus obviating the possibility of 
forming aluminum carbide. With a 
calcined bauxite A the composition 
ILO, 0.5; AI,0„ 88.ofTiO„ 4.0; SiC „ 6.0; 
Fe,0,, 2.5, the proportions used are 
1,000 calcined bauxite, 113 aluminum 
and 100 iron borings. The function of 
the iron is to alloy with the reduced 
oxide impurities and by increasing their 
.s))ccific gravity permit a bettor separa¬ 
tion from the aluminous material. They 
also render the alloy more readily at¬ 
tacked by chemical reagents. (1,448,- 
586. Assigned to Abrasive Co. March 
13, 1923.) 


Purifying Clay—A.s a deflocculating 
reagent for the purification of clay, 
William Feldenheimer and Walter W. 
Plowman, of London, England, propose 
to use .s(dutions of rosin in caustic 
alkali, alkali silicate or carbonate. It 
is claimed that those reagents will de- 
flocculatc clays which are not amenable 
to treatment by or which demand com¬ 
paratively close adjustment of the con¬ 
centration of reagents commonly used. 
(1,447,973. March 13, 1923.) 

Conical Mills—This invention con* 
cems an apparatus for entraining and 
removing fines from conical mills. In 
the conical mill, because of its con¬ 
struction, there is an inherent classify¬ 
ing action in which the fines travel 
automatically toward the apex of the 
cone, while the coarser material re¬ 
mains behind until it is reduced to the 
desired fimmess. In some cases this 
classification of material and subse¬ 
quent discharge of the fines are not 
sufficiently rapid and the purpose of 
this invention is to provide a mechani¬ 
cal meansj'or aiding this action. 

A current of what the inventor calls 
“elastic motive fluid” and might be 
more simply called "gas” is caused to 
enter the drum of the mill through a 
suitable inlet near the inlet of the mill 
and to flow parallel to the axis of rota¬ 
tion of the mill through the conical out¬ 
let and so out. Or an ejector may be 
set up in the outlet and by this means a 
suction set up thijiugh the mill and a 
current of air or other gas drawn 
through it in a similar manner. 

This current of air or other gas flows 
while the mill is rotating and in this 
way the fines which arc practically 
floating at the apex of the cone are en¬ 
trained in the current anej carried out. 
As the rotation goes on, fines are 
brought to the surface, and these are 
also entrained and carried out. In ad¬ 
dition, the air current also penetrates 
the material to a certain extent and 
dislodges other fines and carries them 
away. (1,4.50,289. Harry W.'Hardinge, 
New York, N. Y. April 3, 1923.) 


Conical Mills—In the operation of a 
conical grinding mill with certain sub¬ 
stances, a percentage of over-size ma¬ 
terial will be discharged with the fines. 
This invention is concerned with a 
method for returning this over-size ma¬ 
terial to the main body of the mill so 
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that tt may te rMuced to th« deiiired 
flize. The particular application of this 
invention is when the milla are operated 
at an overload. 

A classifier of ryiindrical, conical or 
other form is provitl'd at the dischurjre 
end of the drum, so that the g:roijrfil 
material is dischar^'w! into this classi¬ 
fier. In order to return the over-size 
material from the classifier to the main 
body of the mill, there is employed a 
conveyor pipe running int<» the mill and 
discharjfiny into the same from the 
classifier. This pipe is provided with 
branches inside of the classifier so ar 
runted us to sctjop up the over-siz<* ma¬ 
terial, which will be at the outer }ieriph- 
ery of the classifier, and. due lo th<‘ 
rotation of the classifier, force this ma¬ 
terial alonjr the pipe ai^l so deliver it 
back to the j^rinder. (l,4oO,2HU. Harry 
W. Hardinjre, New York City. Ajiril M, 


Sizing Composition—If Karaya gum 
is mixed with a small amount of oxalic 
acid it becomes soluble in water. In 
thi.s condition it is suitable for use as a 
size and as such privcs superior results 
in certain kinds of work. It is espe¬ 
cially adapted for use in treatinfr, cout- 
irur and prinliny papers and t(‘xtile.s as 
a substitute for glue, soluble gums, 
casein and various farinaceou.s ma¬ 
terials. This size is patented by K. 
Kai.ser, of New York City. (1,448,847. 
March 20, li)2:i.) 


Treatment of Uubber ^aste-lf 
finely divided rubber and foreign fiber 
is treated Vr’itb water, by sprinkling, it 
IS act(>d upon by relatively cool and di¬ 
lute sulfdiuric acid which will remove 
the undesirable fiber. 'Fbe ackh, of 
gravity not exceeding HO deg. Ue., is 
poured over the mass, wdiicb has pre¬ 
viously been placed in bins with screens 


at the bottom. The mass te' left to 
drain 24 hours and at the end of that 
time another addition of acid is niade» 
Finally water at a temperature of from 
60 to 80 deg. C. is poured over the mksa 
and allowed to percolate through. This 
invention, made by R. A. Terhune, Fair- 
haven, Mu.ss., while involving the use of 
lead-lined bins, results in increased 
economy of the amount of sulphuric 
acid used and does away with the in¬ 
juries effects of the old process in which 
sulphuric acid was used at boiling tem¬ 
perature. (1,450,462. April 2, 1923.) 

British Patents 

I-’or coinpleti- spirillcjilloMs iif any I’.ritiah 
p.'ilfiit niiplv tn 111.- Supefintenilriii i:riti.sh 
I’rili'iit (Ullc-. Soutluiinpldn lUiildings ('han- 
Lane, Loinluii. lOnfrlnnd. 

Carbonization—In the low-tempera¬ 
ture carbonization of coal, lignite, peat, 
shale, wood and similar carbonaceous 
materials, hot gas after passage 
through a rotary retort containing the 
material is cleaned and preheated be¬ 
fore being again circulated through the 
retort, a part of the ga.s and distillates 
being removed from time to time. 



Hot gas from a producer 1 is passed 
through the rotary retort 2 and the re¬ 
sulting gases and vapors passed by a 
pipe 16 through a tar extractor 4 and 
forced by a pump 9 along a pipe 8 and 
through a reheater 10 back to the retort. 
A portion of the gases may be drawn 
off by a valve 12 and passed through' 
condensers and scrubbers 5, 6 to a gas¬ 
holder 7. The reheater may be supplied 
with gas either from the holder 7 or 
the producer 1. 

The retort may have internal shelves 
18 which serve to shower the material 
and which may be corrugated or set at 
an angle to the axis of the retort. By 
this construction when the feed is in¬ 
terrupted, the circulation of gas is con¬ 
tinued and the retort maintained at a 
temperature suitable for carbonization. 
(Br. Pat. 102,040. W. C. White, West¬ 
minster, London. March 14, 1923.) 

Dyeing Cellulose Acetate — Goods 
made from cellulose acetate are dyed", 
with vat or sulphur dyes in hydrosul¬ 
phite vats kept weakly alkaline by am¬ 
monia, only sufficient caustic alkali 
being present to form the leuco-com- 
pound; preferably salts such as barium, 
calcium or magnesium chloride, and 
protective colloids such as boiled-off‘ 
liquor, gelatine, glucose or starch, are 
added to the vats. Examples are given 
of dyeing with Bromindigo and Pyro- 
genindigo. Specification 182,830 iS re¬ 
ferred to. (Br. Pat. 191,553. R. Clavel, 
Basel, Switzerland. March 7, 1923.) 

_ 

Gas Condensers—In a gas condenser 
having oblong or rectangular tubes, the 
tubes are fitted at intervals with in- 
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TIh' followiiif? TniniluTs liiivc hi-i ii sc- 
Ifclfd fiom lilt- l.ilcMl av.iil;il)|i' is'<in 'd’ 
tin- Ofiiiidl fiiititlt' <j 1' the Sl.il*'.'' 

I'utcnl Otlici- lie»MUS4' tln'.\ aitp.-.n I" 
liav(‘ piTllm-iil iTitf ifist fur i'hi ii\ >1 M>t 
r«'K'l«'r.s Tlity will br siiullni lain bv 
('hon. <( M’ t n mIhIT. iiiul tliusr whidi, In 
our juil^rmirit. urr iiiont wm-ihy will br 
ptibllHJicil ill iibatrai't It In ^r^■o^:nl/.r(l 
that wi- ciinnol alwitVH antirlpuir our 
n’lulrrH' Inlorr.^tH ami arcordliiKl.v ibia 

advaticr lint Im publlHhrd for thr lirnrllL 
of thoHr wlio iiiiiv iioi ciLic ki awa.ll our 
JiidKincnt ami HynopHia 


l,4r(3,2xri- Apparatus for iiailirrliitJ 
Hnil TranafririJtij Moltou tJluHs .1. K 
Uulr, Toirdo, (diio, hhsI^ooi' to the 
Owi'IlH Uoftir <’o.. 'I'oJrdo, (Jhjo 

1.4')3,2H!<—I’roi'i.i.HM o( Srparatum Zim- 
and l.rad 10. 11 Siiydrr. .Sait l.aki 
fiiy. ntah. 

M<'1hod of and Mraii.s for 
Koodlnx Mollni (ila.'^n !., D. Soubirr. 
Toledo. Olito. aHHl^■Ilor to tlie Owriin 
Bottle Co. Toledo. Ohio 

l,4f»a.292- Ural KxehaiiKe Ap]>aralUN. 
H. 1. Stiffa, OhleaKo, 111 

l.iri.’MOIMJ—Seceen Filterinul Itolarv 
Filler J'in^rl, llrooklyu, N. Y. 

RHsl^tior U) the lUiffalo Kuuiuliy 
Machine Co., Ibiffalo, N. Y 

1.4(.3.:i23 Mixing App.ar.tliis. \V. 10. 
Pnlrncler, Elniwmal, Krb 

1.458,11)8—OrlndlriK Mill J. I’. Uuth. 
Jr., Henvrr, Oolo. 

1,458,435—Method niul Apparatus for 
NltroKon Fixation 0 H. lUiettmr, 
Cincinnati. Ohio, 

1,453,457 • IToor.NS! ami Composition 
of Mutter for t.’olonng Mortara. V H, 
Haldoman, (Cleveland, Ohio. aHHlpiior lo 
the Master lUiildera, I.K', of Cleveland, 
Ohio, • 

1.453.46H -T’rocesH for MakliiK lb- 
fractory iTodtictw li. I’. Kraus, Jr.. 
New York Citv 

1.4ri3,479 -'ITocins of TreatlnR Hydro- 
carbon Oils .1 1' rrrHCh, Honsioii. 

Tex., assignor of oiir-fifth to lb Tolies. 
Holiokus. Tex. 

1.453.494 —Mr Washinn and CooliiiK 
Apparatus I* A Hrnnon. Graml Islam!. 
Neh 

1.4.58,515 • Procr.ss of Maklnif Vul¬ 
canization Aecrbratofs I’ 1. Murnll. 
Plainfield, N. .1 , assijjiior to U T. Van¬ 
derbilt Co. Ine., New York t'lty, 

1,458,582 -1‘roeess for the Production 
of AlkiU-Karth-Meinl I’crmanRanateH 
P K AVllson, ]. A\', I’.'irsons and S H. 
('hlsiiolni, W’ashinRton. I) C 

1.453..571 rruetS'A for Treating Pltos- 
nhat<' ibick. M 1*. .'4jrv<-?jsun, Newton, 
Mrss 

1.453.ft0r>—Coke 0\ en AY. K Roherts. 
New York Chy, usslRiior tn li'oundallon 
Oven Coriairatlon, New York City 

1.453.655-' IToi'rss for (las Maklnp, 
H. R. Berry. Brooklyn, X Y.. UBslRiior 
to 1‘elroh’^im Heseareh St By-Produols 
Co., of WllmlriRton. I'ol 

1,468,659-69—Intermediate Products 
for the Manufacture of Byestuffs and 
Proeeas of Making Same. A*o Dye- 
miiffB and rToeena for the Manufacture 


of S.inif. (I ill- MoiitinoUin. (1 J’.onlioto 
ami .). Spieler. Basel. S\\ it/.erluml, 
ii.ssipiiors lo Society ol l'ln-niual lu 
duslr\ iti llascl, Basel, Swii/.eiiand 

1.458,tMH • t’i'lllrifuRal Sciiaiatui S. 

S llowell, ('lili-URO. 111. iiHSU'nor to 
I'lnled Clieiiiieal & OrRanu- I’l-oduclH 
i 'o . Cliicapo. 111. 

1,4,5:t,7i;;{- (’onipo.sitlon for Bsi in 
Y'lnishiiiR 1 iry-Clcaned Ijeather. V. O. 
Olsen, Chicago, 111., assiRUor to {'buries 
McAdam Co., ('hlcuRO, 111 

1.458,726—InsulatinK Coniposition ami 
Mtthod of MiiklliK tlio Same. T. C. 
Ibouty. Bos Amfcles, (.'allf , assiRiior to 
I’routvline ]’rodtn:lH Co., fiennosa iKi.ich. 
('ailf 

1,4.58,7:14- Mclhpd of IbMnliic Iron 
and steel H Tliotniis, CU-veland, {.)hi<i. 

1 , 4 : 18 , 78 . 5 — rhstillation Apparalus K. 
H TvMiiinR. Manpietto. Midi. 

1.458,7 49 Apparatus fot the l)e- 
waicniiR, Classincati(‘n ami Co tint er- 
Ciirri'iit WashiuR of Solid Particles 
Mixed With liitpiids. N. C. Christensen. 
Salt l,akt ('ity, Ctuh 

1.45:1,750- Apparatus for Itryitip 
Ciranular Prndia'ts N. C. ChrlRtenscn, 
Salt Bake {'by. Btah. 

l,4 5:t,7r)4 —Idnuid for Treating Fabrics 
A Nen.'iella. (’hicago. Ill. assignor of 
otie-hair lo A. A. Patterson, Chicago, 
111 

1.4r)8,7f>(!-“('alaly8t and Metlmd ol 
.Making tin- Same. E. TI. i'ayno and 
S A. MontgonioTy. Woodrlver. 111.. 
iiHsignors to Sttindard Oil C({., Whiting'. 
1ml 

1,4.58,767 — Stigiir - Paeklng Machine. 
(’. C. RecHc, San Francisco, J. T. Butzo. 
Oakland and R, S. Woodwar<l, Crockett. 
Calif 

1.45.3.789—Preparation of Pure Sole- 
ntuni Oxyehhulde Ci. .T. Fink. Niagara 
Falls, N Y., and K D Giauque, Niagara 
Fails, Cmi. uHsignors to Hooker KU‘c- 
troi'l^emical Co.. New Y'ork City. 

1.458.92k—Alurnlnum-Sillc.on Alloy 
ami Mithod of Making It. J. P. 
Fdwards. Oakinonl. Pa., assignor to 
Aluntiriuin Co of America, Pittsburgh, 
Pa 

1,4.58.975 -Composition for Peto- 
fiatorB B. Orotta. Tamaqurt. Pa., as- 
slgtior to Atlas Powder Co , Wilmington. 
T»el 

1,4.58.984- Manufacture of Ammonium 
Perchlorates. H. A. Bong. Tama(|ua. 
Pa. assignor lo Atlas Powder Co.. 
Wilmington, Ivl. 

1.4.53.988—M{‘thod of Briquetting Saw- 
mist, Peat. Coal Post and Similar 
I'ulvcrons Sid'Stancea. II. A. MtJolhT. 

1.4.5.1,998—Mctallurgloal Refractory 
Matenal and Pr«>cc8P of Producing the 
Same. C. Payton. Pouglas, Ariz.. as¬ 
signor of flfty-flve one-lmndredths to 
I'lielps Dodge Corp. of N. Y 

1 , 4 r, 4 ( 1 ( 12 —taihrtcator. C. Verniaud. 
Oitincy. Ill , assignor to Q. M. C Metallic 
Grease Co . Quincy. 111. 


Complete Bpeclflcalions of any United 
States patent may be obtained by remit¬ 
ting lf)c. to the CommlBBloner of Patents. 
Washln^on. D. C. 
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dined gtationary baffle pla^ for di- live reBults, which could have been The authors realiaedsthal thenaady- 
verting hot air away from the exterior predicted by the man who knowa namics is at the beginning of Ita de- 
surface of the tubes and allowing cold the fundamentals of thermodynamicg. velopment and not at the end. This is 
air to take its place. The inclined Much of the so-called “chemical intui- evinced by the following statement: 
baffle* plates may extend beyond one or tion’* is the unconscious knowledge of it is coiu-eivabic thau syatomB mlglit be 
both edges of the sides of the tubes and thermodynamic principles. 

be connected by horizontal or inclined It is not only the clearness of thought tnni* of tho wheU' system. im*lu<ltnff tiie 
plates to dffflect the heated air further and expression that the authors use to "Suc-h ^yslera lmvTnot™i 

away from the tubes, (or. latent IJl,- impart their knowledge, but also the .\oi bet'n d snivticti. but n wfuilU be doi{- 
044. W, Blakeley, Beechwood, Church practical problems they have inter- 

Fenton, Yorkshire, England. March spersed throughout the text. No one Approximately one hundred and fifty 
7, 11123.) . 


spersed throughout the text. No one Approximately one hundred and fifty 
can work these problems and T\ot fail pages are given over to the calculation 
to grasp the facts and principles set energy values. If this 


forth in the text. 


book can further the use of those 


TnnitwonvNAMics and thl: Fkkr IOnkroy of 
(’TIFMU'AL SeaHTANCES. B.V Gl/hcrt xVeu’- 


U , I Most engineers are familiar with values that are known and can create a 

Book Keviews I the "cyclical proee.'is” method of teach- demand for more data, it will have 

ing thermodynamics, a pitiful system added more to the development of civiU* 
at its best. Thermodynamics i.s a r.alion and tile increase of human com- 
mBrhpmaticii) science imd should bc fort than anv other chemical treatise 

TiimiMonv.NAMics AND THE Fkke Knecc.v OF inatncmaiicai .sinmi ano snguin oi 

rTii-MicAL So,(STANCES. Bv Gilbert .Vtu'- taughtfthat way. No elaborate nuithe- m all history. The ideal text exposing 
ton L, ic« and Merle Randall. 653 piiBes. niatica is needed, however. The authors the fundamental,s of one groat phase of 
I'liDllsind li.v .MeCra-w-Jlill Book c,) , liic , have appreciated this viewpoint and chemistry has been approached as 
New Voik. 11133. I'ricc, J5. ^he simple calculus used is reviewed in closely as the human intellect can ac- 

In diselo.sing their purpose in writing an early chapter, in order that the eomplish it at the present day. 
this book the authors make the follow- reader may grasp the real significance Donald B. KEYES, 

mg statement in the preface: of the mathematical operations that ——•- 

ir during tlic course of tlic' book we b.lp latb''- The author.s realize, Publications 

di.Mlo.se to Itic Student some of Ihe besuty however, the shortcomings of matne- 


UoNALD B. Keyes. 


of the mathematical operations that 
arc useii later. The authors realize, 


New Publications 


illelnof eotince' a"f™''';™Si the following 

.iHinist.H Ilf th(' extfoinr pracli<*«lity of tln' philosophical statements 

of thcrrriDdvnamu; crtlculalions. If j * i v ♦ 

wf oontributf in Honu* niYaauie lownnl MnthfnnitifH nfffrs n wonnyrnU Bnon- 
nuikinu <*ht“rmstrv iiii t'XacL sclinct*, our hnnd for thf' preclst* formiilallon of wpiI- 
la.sk i.« rewariU'd.' slarulrudlzoil Ideax On thr nOii'r haml tbo 

I'xpro.ssion.s t>{ rnalhcinalii’s arc lai*klriK m 
To exhibit the beauty, practicality lumior, wh’Ht lo suv thaMb<y are not a 


and exactness of chemistry is a purpose ^niep'” re’''„rV,T'ni'!"sL?v‘'l'r JirmWiVi ' 'it ^s' cw'ed,illy pointed out ‘hat 

most laudable and one in which the f" im.ss'^„n the way' toward 

authors have made a conspicuous .sue- standardization. 

in order to present thermodynamie.s xme Chemical Aob Year Book. Diary 
The material of the book is divideti in a clear and exact manner the authors 

into three parts; the first lays the foun- are J.iV.'d Vry.rJI(!a.Sl b';".ri'’t'!il^!-tSi to{?i”m‘; 

(lations of thermodynamics, the second and factors that ur< uniamniar u> „ vorioty of material ranging from 

IS concerned with the applications of chemists not conversant “‘Iver<^onen,s^..f m— 

these fundamental principles, while the. thcrmodynamic.s—for example, pariiai jnformaium of the kind uwually appearing 
lust part is devoted to a .systematic con- molal quantities, escaping tendency, in oiminoorinK handbooks, 
sideration of the data of thermodyn,Tmie fugacity. _ activity and free energy^ ^p.'^^o^’irr'RkimnTi’arn™!; ft' E^el.i: 
chemistry The authors state that the Great pains are taken to detinc eacn It Btnted that Ita purpoa* 

average reader is not expected to read term and to point out its practical im- l»^ ■;u, ti^^fhc 

the book rapidly and consecutively, for portance. The.se new tools are tnc re- |,i,the waBU-pllcs of indiiatry and 
manv chanters can be mastered only by suit of a natural development and serve latent In Us pn,cease, and byproduct. " 
many cnapier. l Umnd^tn tho Qrono of thouirht 'Tuk Univkiibitt oi^ Ilunoib, Urbana» 

arduous .study and exercise. to broaden the scope oi ino g IsbucU Engineering Experiment 

Tn thp first chanter the authors point The authors attack the subject first station Cin*. No. lO. on "The nrading of 
out soverarfa'tfthat are of extreme from a .so-called “ideal'; state and then 
interest to the “practical” man. For 

(xample. reader by failing to set up a clear The AasoeiATioN of British Chbiiioai 

Tho wiilosnrrad nreju(lh*e against imy ^ ^ i* ^ u in/v Maniifactitrbhh. 166, PiccadUly, London. 

nractlcHl unv of thermilynaniirs In chcm- line of demarcation, or by placing too j England, has published Its "Offlcliu 
i.mrv is not without reoHon. for thn pn.pa- importance on laws that hold only of Momhersj WUh ClMsmed Llet 

gan, 1 l..t,H of modern physlonl cheml"t';v h/,''; _ „,e filled with em- 


linntPil hv the followinir 'run: Kxfi.osivks Knoinkku I.s the title of 

iicateii Dy tne louowing ^ numtlily magazlno publishod by the 

itement: Hen-Uhs l’ow»l<r Co. WIltnliiKlun. Drl.. the 

, ^ ^ flist issuv of whiih appoart-d the middle 

PffTS II wondf'rfxil short- March. 

r‘"‘onTl'^'nthi‘T han^ ■■'T'lK NKW Kra in TIIK STKICL iNDtlBTOT." 

inn'nvilii's aiF liuklrig in bv Loon Faninifii, is a pamphlet describing 
”^i v I 'd iVi v arc not a ree nt dovrlonnu-nls In tlic process of cait- 
iha.lcrn'f in. iron 


may he split, flattened out and marketed ae 
pJutc, 

The ChemicaIa Aoh Year Hook. Diary 


interest to the “practical” man. For 
example: 

The widespread prejudice against any 
practical ukc of thermodynamics In chem- 


Umes'^.sh^wV **mor/^ 2 oal sch-nllfic over limited fields, are filled with em- ],ubllcat!on le to facilitate business i^ation# 

—I'O" ■ pirieal ennstants and have no funda- he.w^n^jnanufacturo^ 

This is beautifully illustrated in the mental or theoretical significance. muy ^ had from the address above at 


This is beautifully illustrated in the mental or theoretical significance. may 

almost universal misplaced confidence “Entropy^” that mysterious factor l(i/ 6 (i 
in the importance of heats of reac- that is used by so many and understood "W: 


"WnKRB TO But" (Ever 
is the llUe of a book, pubil 


(Everything Chemical) 

, published in January, 

i''/v IIWDI Qt fiivUhlfPii 


tions. Thus: “Thermodynamics shows by so few, is spoken of as the “degree id 23^ n, s. Davis ft Co., 3 «/ai St. Swithln’ii 
us whether a certain reaction may pro- of degradation,” and some of the^ws- JJb "^gen^roi'^cheimcal., 'fin. 

reed and what maximum yield may be tcry has been disseminated. itTee chemical., plant, material and aMaratu. 
obtained, but gives no information as energy" is treated as simply as heats of and index to trade name,. Price *. 
to the time required.” reactions and with remarkably prac- 

n. , 1 . phemi.i ihprmoctv- tical results. Einsteins principles ol^ J., Boston. Ma..,, have iMued a 16-pa«« 

narnk's^'xive. Information eonrerntng the relativity are Used to show the definite 

lUe relationship between -r^ - %;:;roN wLTc f 

avoiding undeairablo BuhatanrcB, the opti- i*h 0 second law IS Stated as loliows, Electric Co., Harrison, N. J., has Issued the 


"o'’Xim' Z relationship between «"ergy and mass, 

avoiding undeairable suhatanreB. the opti- second law IS Stated as lOllOWS, 


rhrprJJeT^hole*'^^^ t^e'^^^^ men any a.Uaat P;"-- t {a ^’pa^r'li'd 

:trSon“' v"?ri’yRlem'"creUd'"to It. original con- Mm-"/ Bo». I J. 


oryatallizatlon. 

Who concerned with chemical produc. 


tion would not give hts eye teeth to be substance ha. a finite entropy, bui 

able to calculate accurately, in advance, pt the absolute zero of temperature the ^ 
just these date? Millions are spent an- };;<>7he""'?«T'’o'?' 5orf"«ir1i^SrtlniM''.u™ 
nually for research that produces nega- stances. 


Altlnn 

^ s . , 1 . A A J f 110A, Index 68 

The third law is stated as follows. Mills'*; Bull, I 

Every .ub.tance ha. a finite entropy, but With Ma^„ 
at the absolute zero of temperature the ^ »». on 

tropy may become zero, and doe. so become PIW Boom lAi 
livvj ^ r>rvBtffl.llln« sub- Index ««, on 


AVtJIlB , AJUil. A* J'Z«, Ai*VS» 3 J» .ftp, VM 

ing of the Pood Industries”; Bull. L. D. 
IlOA, Index 68, on "The Lighting of ToxtUo 
Mills'* ; Bull, L. D. 144. on ^‘Streot Lighting 
With Lamps"* Bull. L. D. 141. 

Index 96, oii ‘*A(itomobile. Oarage and Dis¬ 
play Room Ughtlng," and Bull. L. D. 142. 


Index 68, on ^^e lighting of Woodwork¬ 
ing Plants.” 
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following*. President, A. V. H. MOEYJ 
first vice-president, A. E. SCHAAS; 
second vice-president, H. G. WALKER J 
secretary, R. S. ShuEY; treasurer, 0. 
H. WuBSTER, and trustees, S. L. 'Red¬ 
man and F. .1. Root. 


I. V. BrumbAiioh, of the Bureau of 
Standards, uddri'ssed the Baltimore 
Section of the American Society of 
Mechanical EnKineera on May it lli.s 
subject was “(iauses of Carbon .Mon¬ 
oxide PoisoniiiK in Baltimore.” 

Dr. Harry A. Curtis ha.s bmii ap¬ 
pointed to take charge of the investi¬ 
gation of nitrate.s in the Deparlnient 
of Commerce survey of essential raw 
materials produced under monopoly 
conditions abroad. The major purpose 
of the investigation, Secretary Hoover 
declared, is to safeguard American 
consumers, both agricultural and in¬ 
dustrial, in ohtaining .'ideiiuate supplie.s 
at reasonable jirices. 

Ai.FRBP C. Ei.KINTON, presideni of 
the Philadelphia Quartz Co, of Cali 
fornia, San Francisco, tm.s recently 
returned to that city after a 7 nionth.s' 
tour of the Far Fast and antipodes. 

Eckarpt V. K.skesKN, president ol 
the New Jersey Terra Cotta Co.. .New 
York, has been elected vice-presidtmt 
of the National Terra Cotta Society. 

F. Frank, geneial manager of the 
f'rank Laboratories, of San Francisco, 
Calif., expects to leave New Y oi’k in 
the near future for an extended trip 
' abroad. He will visit France, Eng¬ 
land, Germany, Italy, Austria, Ru¬ 
mania and Russia, and expects to he 
absent about .i> montlis. 

C. D. Garrktson, vice-president and 
general manager of the Electric Hose 
& RuIiIkt Co., WilmingtoD, Del., has 
been elected president of the local 
Rotary Club. 

T. C. Hac.EMAN of Christiania, Nor¬ 
way, formerly consulting engiru'er to 
the Norwegian nitrogen industries, is 
now in the United States on business. 
His headquarters are at 7!lth St., 
Brooklyn, N. Y. 

Frep J. Hartman, of Pitlshurgh, 
Pa., has resigned tas secretary of the 
Pennsylvania Slate Industrial Board, 
effective May Ih, a position in* has 
held for the past 4 years, to liecome 
assistant to Thomas S. Baker, jiresi- 
dent of the Carnegie Institute of 
Technology, Pittsburgh. 

Dr. EpwAbp P. Hyde, who organized 
the Ncla Research Laboratories in 
1908 and who in recent years has 
occupied the position of director of 
research of the National Lamp Works , 
of the General Electric Co., has ten¬ 
dered his resignation to take t'lfi'ct 
June 90 of this year. Dr. Hyde will 
take a prolonged n'st abroad. 

Dr. Zay .lEFraiES gave two lectures 
at the College of Engineering, Carnegie 
Institute of Technology, Pittsburgh. 
I’a., April 30 and May 1, on the sub¬ 
jects of “The Hardening of Non- 
Ferrous Metals" and “The Hardening 
of Steel.” 


Raymond B. Ladoo, of the engineer¬ 
ing staff of the Bureau of Mines, has 
resigned to become general manager of 
the Southern Minerals Corporation. 

Mr. Ladoo has specialized during his 
service with the Bureau of Mines in 
tile non-metals. The Southern Minerals 
Coriioration is planning the develop¬ 
ment of some of the non-metalliferrous 
resources of the South. The company 
IS a close corporation, formed liy the 
interests that have made a conspicuous 
sueei'ss 0 f the operations of the Mag¬ 
nesia Tale Co. in Vermont. The ofll- 
eers of the company are ,1. S. Patrick, 
Burlington, Vt., president; J. T, Smith, 
Watei’iiury, Vt., viee-pre.-iilent, and 
U. L. Patrick, of Burlington, treasurer. 
For the pre.sent the general offices will 
he maintained in the Continental Trust 
Building, Washington, D. C. 

Makshaia. C. T/KKI'E11T.s. pi’esident of 
Ihe Celluloiil Co., Newark, N. .L, has 
I'esigneil from this office to lieeome 
chairman of the hoard of directors, a 
position just created. He has been 
pri'sident since the organization of the 
conqiany in 1890. Henry Rawi.e, vice- 
president of the company since 1912, 
has lieen elected president lo succeed 
Mr T.efferts. 

Dr. Henry Lbeeman. of the research 
division of the College of Pharmacy 
and .Science, Philadelphia, Pa., gave 
an interesting lecture on May 2 in the 
college auditorium on “Explosives and 
KxillosilHIS.” 

Arthur E. Rice, president of the 
Pennsylvania Salt Co., Philadelphia, 
has been elected director of the Market 
Street Title & Trust Co. of that city. 

C. A. Rose, previously connected 
will! Guggenheim Brothers in an im¬ 
portant capacity, ha.s been appointed 
general manugei* of the British Amer¬ 
ica Nickel Gorporation, Ltd., with 
offices at Ottawa, Canada. 

Dr. C, G. SCHI.tlEliERBEJtG, of the 
Westiiighouse Electric & Manufactur¬ 
ing Co., returned to the United Slnte.s 
the latter part of April, in time to 
attend the meeting of the American 
Electrochemical Society May 3 to 5, in 
.New York. 

Dr. E. W, SCHWARrzE, of the Bureau 
of Chemistry, has received a medical 
fellowship from the National Research 
Council for a year's study with Sir 
W'illiam M. Bayliss, professor of gen¬ 
era! physiology at the University Col¬ 
lege, University of London. 

Carl J. Zimmerman of Long Island 
City, N, Y., has been elected president 
of the Carbola Chemical Co., Inc., with 
mines and plant at Natural Bridge, 
N. Y. V. E. Maher was former 
president. 

The Chicago Chemists Club, at ito 
annual meeting May 1, elected the 



Obituary 


Dr. Frederick Salathe, chemist and 
geologist, died on May 7, at Santa 
Barbara, Calif., aged 57 years. 

John Gilbert Warp, treasurer of 
the Babcock & Wilcox Co., died on 
April 22 . 



America,N association of Cereal Chkm* 
ISTS will bold Its ninth annual convention 
nt Hotel Sherman. Chioa§:o. June 4 to 0. 

AMERICAN liLECTROnLATKHS SOCIIWT Will 

liolti ita eleventh annual meeting at Provi¬ 
dence. R. 1.. July U to 5 

Amkiuoan Gas AsaociATiiiN will hold Us 
.•mmnil eonvcnllon the week of Oct. 15 at 
Atlantic ntv. An elaborate exhibition of 
fraa-making and gas-utlllzation equipment 
l8 planned. 

AMBKICAN INSTITTITK OF CliKMICAL BNOI- 
NEBRS Will hold Its Hutmner meeting June 
20-'23 at Wilmington, Del. 

AMEKICAN LEATHKn CHKMiflTS ASSOCIA¬ 
TION will hold its twentieth annual con¬ 
vention al the Greenbrier. White Sulphur 
Springs, W. Va.. Juno 7. 8 and 9. 

American Socicty of Mechank’al Enoi- 
NEBRB will hold Its spring meeting May 28 
to 3t in Montreal. Canada. 

American Society for Tertino Mate¬ 
rials will hold ItB twenty-sixth annual meet¬ 
ing at the ChalConte-Huddon Hall Hotel. 
Atlantic City, beginning Monday, June 25, 
1923, and ending either Friday or Satur¬ 
day of tliat week. 

Canadian Institute of Chemistry will 
hold its annual meeting in Toronto, May 29 
lo 31. 

National Association of Manufactur¬ 
ers OF THE United States of America wiu 
meet in annual conferenoe May 14 to 16, 
Iriclusive, at the Waldorf-Astoria, New York 
City. 

National Exposition of Chemical In- 
nuBTRiF.fl (Ninth) will be held in New York 
Sept. 17-22 

National Fertilizer Associatio n yUl 
hold its thirtieth annual convention at White 
Sulphur Springs, W- Va.. the week of 
June 11- 

National Lime Association will hold He 
fifth annual convention at the Hotel Com¬ 
modore. New York City, June 13 to 16. 

National Symposium on Colix)Id 
ISTRY will be held at the University of Wis¬ 
consin, June 12 to 15. 

New Jersey Chemical Socidtt h<^e J 
meeting at Stettors ReaUurant. 842 Broad 
St. Newark. N. J., the second Monday or 
every month 

Pacific Division, American Aaaoclatlon 
for the advancement of Science, will hold 
ita seventh annual meeting at the Unlvereny 
of Southern California, 1.^8 Angelos. Sept. 
17 to 20 in conjunction with Ine summer 
session of the national association and a 
meeting of the Southwestern Division or 
the National Association. 

Society of Chemical iNnusTFT, Cana¬ 
dian Section, will meet In Toronto, May 
29 to 31. 

Society for Steel Treating — BMtern 
sectional meeting will be held June 14 and 
16, In Bethlehem. Pa. 

The following Sneetlngs are scheduW 
to be held in Rumford Hall, Chemists Club, 
Kasi list St., New York City: May 
Society of Chemical Industry, regular meet- 
tog, Juno 8—American Chemical Society, 
regular meeting. 
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The Summary of the Week 


Intersection meeting of A.t'.S. at Urbann, ill., larifcly 
attended and many papers of industrial imiwrtance 
presented. 

Suit of government against the Chemical Foundation 
Inc., iwatponed till June 4, at Wilmington, Del. 

Treasury Department announces it has no authority 
to transfer calcium arsenate to free list. 

Lower duties are a.sked on lin.seed oil, cre.sylic acid, 
and phenolic resin, under flexible provisions of tariff act, 

War Minerals Relief Commissioner recommends award 
to Gra.s,selli Chemical Co. as partial recompense for 
losses incurred in operating a pyrites mine during the 
war period. 

A lower price scheduli! for (Jernian potashes was an¬ 
nounced last Wednesday. 

The Nitrate Association, compri.sing leading factors 
in Chile, has issued new prices on nitrate of soda, cover¬ 
ing shipments over the next year. 

Figures compiled by the Department of Commerce 
show that exports of chemicals and allied products in 
March exceeded those of February to the extent of 
$2,600,000. 


The cu.stoms service announces that memlrers of the 
trade may make suggestions relative to the standards of 
dye strengths, which are to be adopted us a basis of 
levying duties, up to May 14 instead of May 7, as was 
first announced. 

Importers have not been active in placing orders for 
future shipments of permanganate of potash and foreign 
markets are expected to feel the loss of such business. 

Dome.stic prtMiucers of arsenic have sold round lots 
under the prices quoted in the open market. Imported 
grades ai'c unsettled in price but show no material price 
changes. 

Under the leadership of cotton.seed oil, the entire 
vegetable oil list sold off in price during the week. 

The movement of new crop production at a time when 
consuming demand hud fallen off brought out another 
sharp decline in the prices for'pure spirits of turpentine, 
the decline amounting to 20c. per gallon for the week. 

Bichromates, tx)th soda and potash, were advanced in 
price. Production is reported to be curtailed owing to 
scarcity of competent labor, and higher producing costs 
in general add to the strength of the market. 


NFORMATION to the effect that new 
companies in Texas, Louisiana and 
West Virginia were preparing to en¬ 
gage in the manufacture of carbon 
black ha.s reached the trade within the 
past 2 weeks. This is encouraging to 
consumers of this material, as it gives 
assurance that production will be along 
broader lines. Consumption of carbon 
black has increased rapidly in recent 
years and at times the call for deliveries 
has proved too heavy to be met by the 
producing capacity of existing plants. 
With increase call from the industries, 
producers did their best to increase the 
volume of output, but scarcity of offer¬ 
ings still featured the market, and the 
introduction of new producing factors 
will be welcomed as an evidence of a 
more equal balance between supply and 
demand. » 

To some extent the greater use of 
carbon black may be attributed to the 
natural expansion of the various con¬ 
suming trades, but more than anything 
set 


Increasing Output of 
Carbon Black 

else, it has resulted from an abnormal 
outlet in the rubber industry. Up to 
1914 the rubber trade took but small 
amounts of carbon black and its value 
to that trade was solely in the nature 
of a coloring agent. Then it was found 
that carbon black possessed qualities 
that made it an excellent filler for rub¬ 
ber. Later reports were heard that it 
increased the tensile strength of rub-* 
ber, gave it increased toughness and 
resistance to abrasion. As a result 
the rubber trade in 1921 was classed 
as the largest consumer of carbon black, 
with annual requirements of about 
20,000,000 lb., as compared with 12,000,- 
000 lb. for the printing ink trade, which 
was second on the list. 

The latest figures on production that 
are available cover the year 1921. and 
show that in that year the output was 


68,632,700 lb., as compared with 51,821,- 
892 lb. in the preaeding year. It it 
generally agreed that production in 1622 
showed a healthy gain over that of 
1921, but the advance in production 
was met with an equal—if not a larger 
—advance in consuming demand and 
the rubber trade, especially the rubber 
tire branch, was responsibly for absorb¬ 
ing this record output. The various 
trades which arc consumers of carbon 
black have been operating on an 
unusually active scale so far this year 
and it is reasonable to suppose that 
their increased use of raw materials has 
extended in a proportionate way to car¬ 
bon black. To take care of increased 
home consumption and to conserve our 
export trade, it is necessary to keep 
production figures at a level which will 
permit of unrestricted buying and the 
news that several new companies were 
entering the carbon black industry is of 
interest to consumer and producers 
alike. 
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Treasury Decision Retains Calcium^ 
Arsenate on Dutiable List 

No Authorily Under TarifT^ct to Transfer It to Free List— 
Consumers Are Expected to Petition for 
Reduction in Duty 


C alcium ARSKNATK win remain Atttirney-Gencral Daui^herty was 
on the dutiable lint of the VXl'l asked for an opinion by Seeretary Mel- 
tariff act, there bein^f no auth()ril.\ in ion. lie replied that the matter wa.s 
the law to transfer it to the free list, one for the Treasury to handle. After 
according: to a dcs-’ision announctal consideration, Assistant Secretary Moss 
May 9 by McKenzie Moss, Assistant decided that the deci.sion holding cal- 
Seeretury of the Trea.sury. cium arsenate dutiable nl 25 per cent 

Southern Senator.s and Uepreseiita- imisl stand, a.s under the law all com- 
tives and others aetinjr in behalf of inodities»not mentioned or described in 
cotton planters whtj consume consider- the free list mu.st be classilied in the 
able quantities of calcium arsenate in dutial)]e list, and there is no paragraph 
combating: the boll weevil had asked the of the free list iritiJ which calcium 
Treasury Department to reverse its arsenali' mijjht be read, 
ruling: that the commodity is dutiable at While the Treasury deci.^-ioii came as 
2C per cent ad valorem as a chemical a disaiipointment to the petitioners for 
compound, under the basket clause of removal of duty, it is report(*d that 
paraifrapli 5 of the new tariff. They plans are now being worked out to 
pointed out that at the reipii'sl of siMure lelief from the duty as now 
Southern Senators, white arsenic, the operative. It la probable that appliea- 
prineipal ingredient of calcium ars(‘- ti<in will he made to the Tariff Commis- 
nate, had been put on the free list be- sion, asking for a reduction in duty 
fore the act was passed and that omi.s- of the maximum amount of .50 per cent 
fiion of specific mention of calcium allowable under the flexible provision.s 
arsenate obviously was an oversight. of the tariff act. 

Award to (»raHHeIli Co. Frank H. RoMcnpirtm Dies 


Recovers Pari of Loh.scs for War-Time 
Operation of Pyriles Mine 

An award of $4-1,244.0.5 to the Uras- 
selii Uheniical (aj. has been recom 
mended by the W'ar Minerals Relief 
Commissioner. The recorn mem iatiori 
covers a portion of the losses of that 
company in eonnection vvil^i the war¬ 
time operation of a pyritc's mine at 
Mineral, Va. 

Under former f»wners tlu- imoperty 
had been one of the largest jiroducers 
of py^ite^ in the South. When the 
Grasselli company look it ovei, jirac- 
tically ail of the ore had been removet* 
from the old w'orkings, which neces- 
sitated the deepening of the shaft and 


Frank H. UosengaTten, KO years old, 
prominent as a chemist before his re¬ 
tirement from business m 1897, died on 
jMnmlay, May 7, at his hmne 1905 W'al- 
iiuL .St., Philadelphia, Ta., following an 
attack of heart disease. Mr. Rosen- 
garten was a nalivi* of Philadelphia, 
being the st>n of the late (iourge 1). 
Rosengarlen, founder of the firm of 
Kosengarten & Sons, manufacturing 
chemists. The Uo.sengarteri firm in 
1905 was consolidated with the firm 
of Powei.s & Weighlman. becoming 
P()W’el .^, Weightnian Kosengarten. He 
was a member of the Union League. 
A sister. MiSsS Fannie R^isengarten, and 
two sons, J. Clifford and Samuel R.. 
all of l^iiladelphia survive him. The 


Calendar 

The following Important technical 
incetinK'i} are scheduled for the Ifb* 
mediate future: 

SoriKTT OF ('HKMICAI. JNUUBTIIV 
riieniLsts’ CUub, 

New York May 18 

AmEH. SiXUETT MECKANICaL ENQRS 

Montreal, May 28'81 
Canadian Institute op Chemistry 

Toronto, May 29-81 
SociETTY OF Chemical Industry 
Canadian Section 

, Toronto, May 29-81 
Amer. AasN Cereal Chemists 
I Chicago, June 4-9 

' Ameu. Leather Chemists Abbn. 

White Sulphur Springs, W. Va., 

Juno 7-9 

j Nat’l Fkiitilizer Abbooiation 
i White Sulphur Springs, W. Va., 

June 11-16 

S National Tjmb Absociation 
I New York City, June 18-15 

' Society kou Steel Treating 
Ea.storn Sectional Meeting 

Bethlehem, I’a., June 11-15 
Amur, In.st CiiEMtCAL Knors. 

Wilmington, Let, Juno 20-23 
Amer Soc, for Testing MATbiKiALS 
;; Atlantic City, June 25-29 


Engineering Societies Will 
Investigate Coal Storage 

Appyintment of four members to con¬ 
duct an investi;ralion of the storage of 
coal is announced by the Federated 
American Kngineering Societies. They 
are: P. F. Walker, dean of engineering, 
University of Kansas; S. W. Parr, pro¬ 
fessor of applied chemistry. University 
of Illinois; II. Foster Bain, director of 
the U. S. Bureau of Mines; L. E. Young, 
Union Light & Power Co., St. Louis. 
The chairman is W. L, Abbott, chief 
operating engineer of the Common¬ 
wealth Edison Co., Chicago. 

A bibliography of the subject is al¬ 
ready in course of preparation, as well 
as a compilation of data and records 
that have already been made by other 
organizations. Plans are being de¬ 
veloped for securing additional original 
information which, when enlarged and 
approved by the committee at a meeting 
in May, will be put into operation im¬ 
mediately. 


the opening of thej|)r' bodies at liiwcr 
levels. The Grasselli company (paid 
$100,000 for the lease of the properly 
and the option to purchase it on jpay- 
ment of a further $200,000. 

Under the War Mineral Relief Com¬ 
missioner’s interpretation of the act, no 
part of the actual purchase is an allow¬ 
able item, lie hoUls, Imwever, that tlic 
chemical company is entitled to a fair 
rental for the machinery and equipment 
in addition to the net operating loss. 

Since the War Minerals Relief Com¬ 
missioner must establish whether or 
not other war-time operations resulted 
in profit, an affidavit was secured from 
k Charles M. Hicks, in charge of the ore 
department of the Grasselli company, to 
the effect that all of these mining oper¬ 
ations were unprofitable. He stated 
that the company has made no claim for 
tosses on other properties because the 
operations were undertaken without 
government stimulation. 


funeral was private. 

Nc‘w York Chomisls’ Club 
Ho1(Ih Annual Eleeliou 

The New York Chemists’ Club, meet¬ 
ing on May 2, was presented with .TOO 
shares of the stock of the Chemists’ 
Club Building Corporation. Dr. W. H. 
Nichols, the donor of this stock, which 
IS valued at $25,000, was one of the 
charter members of the club. The an- 
•iiual election held on the same evening 
awarded the chairs for the coming year 
as follow.s; President, F. J. Metzger; 
resident vice-president. Alien Rogers; 
non-resident vice-president, E. R. Weid- 
lein; treasurer, A. G. Robinson; secre¬ 
tary, Herbert G. Sidebottom; trustees, 
A. .A, Holmes and Thomas R. Duggan. 
The latter was appointed to the place 
left vacant by the death of Stephen K. 
Reed, who died after his nomination 
had been announced. 


New Price Schedule for 
German Potash 

The Potash Importing Corporation of 
America, which took over the sale and 
distribution of German potash, on May 
1, has announced a new and lower price 
schedule, covering shipments from May 
to September. The new prices are on 
a basis of $34.56 for muriate 80-85 per 
cent: $43.67 for sulphate 90-96 per cent; 
$2B.'72 for double manure salt 48-53 per 
cent; $16.03 for manure salt, minimum 
30 per rent; $10.55 for manure salt, 
minimum 20 per cent; $7.22 for kainit 
12.4 per cent. These prices are per 
ton of 2,000 lb., net weight, c.i.f. Atlan¬ 
tic and Gulf ports. The prices are sub¬ 
ject to discounts of; 1 per cent on pur¬ 
chases of 1,000 itons; 3 per cent on 
purchases of 3,000 tons; 4 per cent on 
purchases of 10,000 tons; 6 per cent 
on purchases of 15,000 tons; ai^ 10 per 
oent on purchssce of 20,000 tons. 
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Official Figures Verify Expansion 
In Export Trade for Chemicals 

March Exports Valued at $2,500,000 in Excess of February Totals- 
Soda Compounds Figure Prominently in Outward Movement 


^"^HhiMICALS and allied products to 
V-ithe value of $11,857,049 were ex¬ 
ported in March. This i.s an increase of 
$2,500,000 over the value of similar ex¬ 
ports in February, aild an increase of 
nearly $1,500,000 over the value of these 
exports in March of 1922. Mjireh ex¬ 
ports of coal-tar products were valued 
at $1,13,7,815, as compared with $98«,- 
,545, the value of coal-tar products ex¬ 
ported in F’ebruary. 

Sodas and .sodium compounds lo the 
<!xtent of 75,329,076 lb. were exported in 
March, an increase of nearly 2,000,000 
lb. over February and of nearly 4,000,- 
000 lb. over March of 1922. 

Exports of pigments, paints and var¬ 
nishes during March showed an increase 
of $500,000 over the export movement 
in February, with practically the same 
increase over those of March, 1922. The 
value of the exports of pigments, paints 
and varnishes in March of 1927 was 
$1,583,169. 

Fertilizer exports contributed their 
part to the March increase. In that 
month these exports were valued at 
$1,715,186. This compares with $1,448,- 
804 in February, and $1,.520,188 in 
March, 1922. Exports of sulphate of 
ammonia in March were valued at $959,- 
663. The increase over February, how¬ 
ever, was in value rather than in ton- 


nage. Exports, in the order of their 
importance, were to ihe following coun¬ 
tries: Japan, Dutch East Indiwi, China, 
Phiilippine Islaruls and Cuba. Spain, 
which was a large consumer in March, 
l‘J22, was the destination of no ship¬ 
ment of sulphate of ammonia in March 
of 192;h 

There was a decided upturn in the 
antounl of explosives exportediin March. 
In th^t mtfnth 3,254,747 lb. was shipped 
out of the country, whereas in February 
the movement totaled ],48r),011 lb. 

Some of the ni(»re striking contrasts 
in export movement during March, i'J23. 
as compared with the corresponding 
month of 3922, are shown by the follow¬ 
ing figures compiled by the Department 
of romnierec: 



Lb 

Z 1923 
I,b. 

Anilliif oils aii<l suits 

I0,6f>0 

89.010 

.Misc iiitpritipiiitttpB . 

22,on 

153,198 

t'oiil-tiir (Jyps iiiulplHiiis 

712,404 

1,606,168 

Sulplialc of iiiiinnic 

• 41,872 

146,225 

Siilplmnr aHfl , . 

1,003,128 

702,355 

Aluriiiiiuni sulphutt* 

1,788,040 

2,396.408 

AcptHLcofluiic 

2,041,897 

1,964,833 

CuU niin rftTbuU* , 

1,106,900 

442,031 

CopIMTflulpliHlP 

915,482 

153,346 

PpEtrim' 

926.398 

2,099,063 

C'hlorutP of pot.unh 

61.764 

1,618,054 

HicliiiininlD of potusli 

648,086 

1,033.857 

(Vaiiulp of sotlu. 

74,102 

273,320 

Horax , 

778,194 

4,185.983 

( ’tUlflfK’ WhIu. , 

18,612,225 

9,805,416 

/.HU' oxide 

>30.442 

1.622.912 

( 'urWon luui lump blsrk 

2,364,444 

1.696,174 


• Ounci'H 


Institute Holds Busy Zinc 
Meeting at St. Louis 

The fifth annual convention of the 
Zuie Institute was held at St. Louis 
May 7 and 8. The technical addres.ses 
included one on “Zinc Oxide and Litho- 
I)one” by E. V. Peters of the New Jer¬ 
sey Zinc Co.; one on “Zinc” by C. II. ./• 
Trench of the American Metal Market, 
and one on “Improvement of Milling 
Practices” by H. H. Wallower of the 
Golden Rod Smelting & Refining Corpo¬ 
ration, Joplin, Mo. 

H. H. Wallower was elected president 
fo^ the coming year. A. P. Cobb, New 
Jersey Zinc Co., New York; J. G. Starr, 
Quinton Spelter Co., Joplin, Mo., and 
C. F. Kelley, Anaconda Copper Mining 
Co., New York, were elected vice-pres¬ 
idents. 

H. I. Young, American Zinc, Lead & 
Smelting Co., Mascot, Tenn., was re¬ 
elected treasurer, and S. S. Tutthill, 
New York, was re-elected secretary. 


Chicago Chemists’ Club Elects 
New Officers 

At the annual meeting of the Chicago 
Chemists Club, Tuesdtv evening, May 1, 
the following were elected officers: 
President, A. V. H. Mory; first vice- 
president, A. E. Shaar; second vice- 
president, H. G. Walker; secretary, R. G. 
Shney; treaeurer, 0. H. Wnrster; 


trustee.s, S. L. Redman and F. J. Root. 
Formal business concluded, the re¬ 
mainder of the evening was devoted to 
a lively round-table di.seussion of club 
plans and activities. 


Johns Hopkius to Give Course 
in Gas Engineering 

Various gas indu.stries and public 
service corporations have guaranteed 
Johns Hopkins University $6,000 a year 
for 5 years for a chair in gas engineer¬ 
ing. The donors are located in sixteen 
.Southern .states. 

The principal purpose of the new 
courses will be to train graduate stu¬ 
dents in this special field. It is hoped 
that the development of these courses 
will include particular attention to re¬ 
search in the problems arising in the 
gas industry. The university is par¬ 
ticularly well equipped for this work, 
as it has had for .several years a labo-' 
ratory for experiments in the recovery 
of the various byproducts of gas manu¬ 
facture. 

A 4-year undergraduate course in 
gas engineering will also be offered. 
During the first 3 years these courses 
will be closely related to the courses 
already existing in mechanical engineer¬ 
ing and chemistry. During the fourth 
year principal attention will be given to 
training in the methods of gas mann- 
faetare and wage. 


News Notes 

-^- 1 —_ 

*KeparattunH dyea will not be aought 
by the United States before Congress 
again convenes. The State Department 
expains that thi.'< is due to lack of 
machinery for suitable distribution of 
such dyes should they be obtained, 

A new calorizing company has been 
formed in Deleware to take over the 
(hilorizing (U)mpuny of Pittsburg. The 
latter concern has developed a com¬ 
mercial heat-treating process for sur¬ 
facing iron, steel and other metals with 
aluminum. 

''Nothing taken the place of leather" 
is the slogan of the Tanners’ Council of 
America in launching its $1,250,000 
campaign for the education of the 
American people in the uses of this 
commodity and in the .status of the 
industry. Every modern means of gain¬ 
ing publicity is to be utilized. 

Alabama'H iron industry is picking up. 
The Slo.ss-Shellield Steel & Iron Co. is 
to start fires in one of the Sheffield fur¬ 
naces about June 15, according to a 
recent report. Belief exists at Sheffield 
that the Sloss company ultimately will 
erect a steel plant or rolling mills there. 
The new units which the company has 
acquired gives it an output of pig iron 
in this district of about 1,000 tons daily. 

The Nc'wark Technical School is to 
confer the degree of Bachelor of Science 
upon eleven graduates from the college 
of engineering at its first commence¬ 
ment on May 14. The event is of inter¬ 
est because chemical engineers are in¬ 
cluded in the first class to graduate 

from this school. 

• 

Picric acid export taxea during the 
war weie properly levied, according to 
a decision handed down on May 3 by 
Federal Judge Learned Hand. The suit 
of American Synthetic Dyes, Inc., was 
thereby lost. A total sum of $15,000,- 
000 from this and from similar suits is 
said to be gained by the government by 
this decision. 

Damage of $100,400 was done by fire 
in the plant of the United States Cast 
Iron Pipe & Foundry Co., at Scottdalo, 
Pa., on May 2. A building filled with 
valuable patterns and which also in¬ 
cluded a molding floor was destroyed, 

Face brick interests held a meeting 
on May 11 with the division of simpli¬ 
fied practices of the Department of 
Commerce at Washington. At the con¬ 
ference the advisability and practi¬ 
cability of reducing the number of typos 
and sizes of brick were discussed. 

The Syracuse Section of the A.C.S., 
meeting at Barone Hall on April 27, 
elected as officers for the ensuing year: 
President, Ross A. Baker; vice-presi¬ 
dent, W. B. Hicks; .secretary, J. H. Nair; 
treasurer, P. S. Craig; local councilor, 
A. W. Kimman. 

The fall meeting program of the 
A.C.8. is already being planned by the 
varloua divisions. The meeting is to 
be held at MlMranhee Sept 10 to 14. 
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Jbtersectional Meeting at Urbana Draws 
j Large Attendance 

Good-Fellowship Keynote at 2-Day Meeting of Mid-Western 
Cheniist 49 —Groqp Programs So Arranged as to 
Permit Ample Time for Presentation 


Steel Institute Announces 
May Program 

On Friday, May 25, the twenty-tftird 
KeneraJ meeting of the American Iron 
and Steel Institute is to be held in 
New York. The following papers are 
to be pre.sented at the Hotel Commo¬ 
dore, where the Institute’s headquarters 
are to be: 


C ENTERING aiwut the Chemistry 
Building at the University of 
Illinois, Friday and Saturday, May 4 
and 6, there transpired a series of 
events which again serves to demon¬ 
strate beyond all doubt the value of 
intersectional meetings in the Anieneun 
Chemical Society. In response to an 
invitation from the Illinois Section, 
about 160 members representing ten 
other sections gathered at Urbana for 
2 days of inspiration and good-fellow¬ 
ship. Including local members, the 
total attendance was well over 200, 
which indicates a most hearty interest 
in these meetings. 

In welcoming the visiting chemists, 
Prof. W. A. Noyes outlined briefly the 
organization of the chemi.stry depart¬ 
ment at Urbana, indicating in a general 
way the character of the research work 
being conducted in the various de|iart- 
ments. President E, C. Franklin out¬ 
lined some of the fundamental facts 
concerning the ammonia system of com¬ 
pounds upon which his attention has 
centered for many year.s. Dr. L. F. 
Nickell, of the Monsanto Chemical 
■ Works, followed with a talk on the pres¬ 
ent needs of the organic chemical in¬ 
dustry. Censu.s figures for 11)21 indicate 
an alarming drop in the production of 
many organic intermediates and fin¬ 
ished products. Dr. Nickell nttrihuted 
this to such factors as loss of export, 
duplication of effort through^he produc¬ 
tion of the same ciimmodit.v by too 
many firms, the employment of un¬ 
trained chemists, failure to scrap obso¬ 
lete equipment and processes. Until 
these conditions are rectified, develop¬ 
ment of the organic chemical industry 
will be hampered. 

Time Found for Social Gathering 

At the conclusion %f the general meet¬ 
ing automobiles were in readiness to 
carry the party to the Urbana Country 
Club, where an exciting game of indoor 
baseball was soon in progress between 
teams representing Chicago-lllinois on 
the one hand and Indiana on the other. 
The final score stood 18 to 6 in favor of 
Chicago-lllinois. Returning indoors, a 
social hour before the open fireplace 
preceded the buffet supper. Then fol¬ 
lowed an informal talk by President 
Franklin, an amusing selection of home¬ 
grown poetry by Prof. W. Lee Lewis 
and entertainment by members of Alpha 
Chi Sigma, Iota Sigma Pi and Gamma 
Pi Upsilon fraternities. 

Saturday morning’s activities opened 
with a popular lecture by Dr. P. N. 
Leech, of the American Medical Asso¬ 
ciation, on “Home Remedies — Their 
Claims Versus Composition.” At 9:30 
group meetings began, the programs 
presented being as fallows; Physical 


and inoeganic, 9 papers; industrial, 8; 
organic, 5; educational, 4. Some of the 
papers are given in abstract in the fol- 
lov'ng paragraphs. 

Industrial Group Meeting 

Experiments on the combustion of 
hydrogens and carbon monoxide in the 
pre.sence of various heated oxides'were 
reported by M. J. Bradley, of the Uni¬ 
versity of Illinois. Many oxides were 
tried either alone or with small amounts 
of other oxides as cutal.V7.ers, but the 
best re.sults were obtained with copper 
oxide which was in process of being 
slightly reduced. Application of these 
findings in the developments of an im¬ 
proved apparatus for fuel gas analysis 
was discus.sed by F. E. Vamleveer, also 
of the University of Illinois. 

As reported by Prof. ('. W. Parmelee, 
inve.sligations in progres.s in the ceramic 
department. University of Illinois, in¬ 
clude the determination of the heat en¬ 
ergy required to burn |mre grades of 
clay to different temperatures, viscosity 
and surface tension of glass, a phase- 
rule study of the system Na^O-CaO-SiO:, 
transluceney of porccLun by the use of 
a photo-electric cell. 

Acid Car Construction Described 

Expense of maintaining muriatic 
tank cars led the Monsanto Chemical 
Works to investigate methods for in¬ 
creasing the life, and a design which 
promise.s to solve the difficulty was de- 
,scribed by Dr. L. F. Nickell. A tank 
is built up of 3B-in. fir stave.s and heads, 
the latter being reinforced with 4xC 
yellow pine checkerwork. The inside 
is then treated with a coating of Pos¬ 
itive Seal B asphalt cement, which is 
thoroughly ironed in. The wooden tank 
is then slipped into a steel tank car 
which allows 3 in. clearance on all sides. 
After filling the wooden tank with water 
to prevent softening of the cement, 160 
deg. pitch is blown into the spare be¬ 
tween the tank and the steel shell, com¬ 
pletely filling it. With this construc¬ 
tion, the inevitable acid spills corrode 
only the outside of the steel shell. A 
spare 4 ft. square immediately under 
the dome is bricked over in order to 
prevent penetration of the cement coat- 
^ing when iron mea.suring rods are used. 
The cars are emptied by siphoning out 
with rubber hose. They have been in 
service for some time with excellent 
results. 

Dr. E. W. Engle discussed a new 
electrolytic rectifier using tantalum and 
lead electrodes in a sulphuric acid solu¬ 
tion which has now. been placed on the 
market as a result of Investigations of 
the behavior of tantalum as an electro¬ 
lytic valve. 

A new development in the agreement 


Address of the president, Elbert 
H. Gary, chairman. United States 
Steel Corporation, New York; ‘"The 
Value of Chemistry in the Iron and 
Steel Industry,” W. A. Forbes, United 
States Steel Corporation, New York; 
“Motor-Driven Rolling Mills,” H. E. 
Davis, electrical engineer, Interstate 
Iron & Steel Co., South Chicago, Ill.; 
“The Standardization of Steel Mill 
Practice by Time Studies,” Robert 
Gregg, president, Atlantic Steel Co,, 
Atlanta, Ga.; “Gas Producer Practice 
in Steel Works,” Waldemar Dyrssen, 
United State.s .Steel Corporation, New 
York; “Methods in Waste Elimination,” 

H. T. Morris, metallurgical engineer, 
Bethiehem Steel Corporation, Bethle¬ 
hem, Pa.; “The Disintegration of Fire¬ 
brick Linings in Blast Furnaces,” C. E. 
Nesbitt and M, L. Bell, research etigi- 
neer.s, Carnegie Steel Co., Pitts¬ 
burgh, Pa. 

Dy«‘ Slreiifflli SuggoBtions 
Close May 14 

The time limit for the receipt of 
criticisms of its tentative list of stand¬ 
ard dye strengths ha.s been extended 
by the customs service until May 14. 

Many lequests for an extension of 
time have been received since May 7 
was set as the last day suggestions 
might be received, with the result that 
this extension has been granted. 

whereby the Public Health Institute of 
Chicago maintain.s research fellowships 
on organic arsenic and mercury com¬ 
pounds at Northwestern University is 
the full-time employment by the insti¬ 
tute of a chemist whose sole duty is to 
prepare for the research students inter¬ 
mediate products which are not obtain¬ 
able in the market. This arrangement, 
which greatly increases the time de¬ 
voted to pure research, was discussed 
by Prof. F. C. Whitmore. 

Practical data on the construction of 
granular graphite resistor furnaces for 
temperatures up to 1,600 deg. C. were 
given by M. M. Austin, of the Uni¬ 
versity of Illinois. The furnace must 
be easy to repack, and this should be 
done on every other heating. The in¬ 
coming electrode must be pushed tightly 
against the graphite. Electrodes should 
be very rugged in construction in order 
to carry current up to 600 amp. wjthout 
the necessity of water cooling, which 
is troublesome. 

B'rank P. Brock, of the Redmanol 
Chemical Products Co., concluded the 
program with some interesting remi¬ 
niscences of the problems that attended 
the early attempts to place Redmanol 
on the madet. 
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H. D. Riihm Elected President 
of N. Y. Paint Club 

Widely Known Chemical Expert Chosen to Direct Local Organization 
»—Has Acquired Enviable Reputation in Engineering 
and Chemical Manufacturing Circles 

TJkiman David RuHM, whu may chemical department. Mr. Ruhm also 
Xi boast of 29 years of civil, mining was vice-president of the Calco Chem- 
and chemical enjfineerinf? experience, ical Co., producing coal-tar prodiictB. 
now heads the Paint, Oil and Varnish In 1920 Mr. Ruhm again went into 
(dub of New York. At the annual bu.siness for himself as a broker and 
meeting, held on TOursday evening, dealer in chemicals and consulting min- 
May 10, at Delmonico’s, the members ing and chemical engineer. He is vice- 
wero unanimous in electing Mr. Ruhm president of the Ruhm Phosphate & 
the thirty-sixth president of the club. Chemical Co. « 

The Paint, Oil and Varnish Club of New A Southerner by birth, he has shown 
York is one of the most influential 


Mining Engineers, Drug oiid Chemical 
Club, Chemists’ Club, Ameidcan Asso¬ 
ciation for the Advancement of Science, 
American Electroch'lmical Society, Bete 
Theta Pi Club, Er,vlewood Golf Club 
afld Columbia Yacht Club. 

Mr. Ruhm, in conducting the affairs of 
the Paint Club for the coming year, will 
be assisted by Charles J. Roh, vice- 
prcsidenf, 11. G. Sidebottom, secretary, 
and G. !!. Tomlinson, troAsurer. The 
newly elected executive committee conf- 
prises E. V. Peters, chairman; A. G. 
Fairweather, R. W. Murray, H. G. Sid- 
ford, A. S. Somers and Prank Waldo. 
The arbitration eoinmittee will have 
G. W. Fortmeyer as chairman and will 
be rounded nut by D. E. Breinig, J. B. 
Bouck, Jr., H. Gates and Eugene Men. 


organizations in trade circles and a 
pioneer in promoting better relations 
and a spirit of co-operation among 
members of the industry. The club is 
affiliated with the National Paint, Oil 
and Varnish Association, whose mem¬ 
bership includes 1,500 firms. Mr. Ruhm 
became a.ssociated with the New York 
club in 1916 and his rapid rise to highest 
honors is a tribute to his ability, pleas¬ 
ing personality and untiring efforts in 
behalf of the organization. 

Mr. Ruhm is well known in the field 
of chemical engineering, yet, in a truly 
modest way, he said that he could not 
quite understand why a chemist should 
have been singled out to guide the club 
for the ensuing year. But in the course 
of an interview he was not at all back¬ 
ward in upholding his profession and 
pointed out that it is a grave error to 
differentiate between chemistry and in¬ 
dustry. Perhaps it was just this 
thought that prompted the committee 
on nominations to select Mr. Ruhm to 
head the club. 

He was born on June 6,1871, at Nash¬ 
ville, Tenn. After receiving his pre¬ 
liminary education at Fogg High 
School, he entered Vanderbilt Univer¬ 
sity of Nashville, and was graduated 
with the class of 1892. 

Early in his business career he de¬ 
voted some time to civil engineering 
and engaged in construction work for 
the Nashville & Western Railway Co. 
and the North Carolina & St. Louis 
Railway. Later, while a member of the 
firm of Ruhm & Wilson, engineers and 
surveyors, he assisted in the United 
States Government survey of the Cum¬ 
berland River. 

The development of the phosphate 
rock deposits at Mt. Pleasant and 
Centerville, Tenn., always has been one 
of the subjects uppermost in the mind 



of Mr. Ruhm and he has been identified 
with this industry since 1893. In the 
way of achievement in the chemical 
industry he holds the honor of being the 
first .man to perfect a method of pro¬ 
ducing caustic potash in this country on 
a profitable basis as well as on a com¬ 
mercial scale. Froiq 1909 to 1916 he 
was vi^president and general manager 
of the Niagara Alkali Co., Niagara 
Falla, N. Y. In 1916 be became asso¬ 
ciated with tiu Ifauidea, Orth A Ht«t- 
Ima Cozpontkw at. naiMqrer of the 


more than passing interest in the fight 
to exterminate the boll weevil and is 
working out a plan to combine calcium 
arsenate with calcium phosphate so that 
the distribution of the poison may be 
accomplished in a more economical way. 
He is the author of several brochures 
on the development of a potash industry 
in the United Statee. 

Mr. Bnfam is a member of the Ameri¬ 
can Oieiidcal Society, New Jeney 
OMDiical Sodety, American Institote of 


Other committees will be appointed 
later by President Ruhm. 

At the meeting Thursday night dele¬ 
gates were selected to represent the 
local club at the thirty-sixth annual 
convention of the National Paint, Oil 
and Varnish Association, which will be 
held in Chicago next November. R. 0. 
Welker, an ez-preildent of the local 
cinb, heads the delegates and ei|tht 
other ez-preaidents ^ the cM^ are 
indnded amonii delegatee. 
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Lower Duties Asked for Linseed Oil, 
Cresy^ic Acid and Phenolic Resin 

Tariff CommisHion Will Grant tHearings on These Commodities— 
Efforts to Place Calcium Arsenate on Free List Unsuccessful 


To Establish Plant for Glass 
Making in Peru 

A company has now been formed' in 
Lima for the establishment of a glass 
factory, the machinery and plant for 
which will be purchased in the United 
States. It is purposed to turn out all 


R ENEWINIi its consideration (jf ap- 
plicaticms for changes of duty 
under the Ilexibli' tariff section of thi' 
new law, the Tariff Commis.sioti has 
ordered imiuines into several chemicals 
and other commodities. 

Among these investigations is one 
into linseed oil, paragraph !i4, in winch 
an application for a decrease in duty 
has been filed hy the Bureau of Haw 
Materials for American Vegetable Oils 
and Eats Industries, representing paint, 
varnish and soap manufacturers. Thi‘ 
duty under the act is d.li cents 

per pound, which compares with an 
equivalent of 2 cents per pound in the 
act of 1909 and 1,^ cents per pound in 
the act of 1913. Not only is the duty 
higher than ever before but a withdraw 
on the cake residue from the crushed 
flax-seed is permitted when this product 
is exported, thus indirectly increasing 
the protection of linseed. 

A reduction in duty on synthetic 
phenolic resin, a coal-tar product in 
paragraph 28, dutiable at 60 per cent 
ad valorem, American valuation, plus 
7 cents per pound, or an increase in 
products made of this resin was asked 
by the National Importing Co,, New 
York. Under the special act of 1916, 
the duty on this resin was 30 per cent, 
foreign valuation. 

James F. Ballard, Inc., St. Loui.s, 
applied for a reduction in duty on 
phenol, a coal-tar intermediate in para¬ 
graph 27, dutiable at 66 per cent, 
American valuation, and 7 bents per 
pound. The duty in the act of 1916 was 
16 per cent, foreign valuation. 

A reduction in the duty on cresylic 
acid, in the same paragraph with phenol 
and with the same comparative duties, 
was asked by the Insecticide and Dis¬ 
infectant Manufacturers’ Association, 
New York. 

Other Investigabions Ordered 

Investigations also have been ordered 
by the commission into smokers' articles 
made of synthetic phenolic resin, reduc¬ 
tion asked by Kaufman Bros. & Bondy 
and others; briar wood pipes, equaliza¬ 
tion because of alleged unfair practices 
of foreign mtfnufacturers asked by the 
Raisa-l’remier Pipe Co.; taximeters, in¬ 
crease asked by the Pittsburgh Taxim¬ 
eter Co.; and print rollers, increase 
I uaked by the National Print Cutters' 
Association, Jersey City. 

There has been persistent opposition 
to reopening tariff discussions on vege- 
, , table oils, but this has been directed 
more against the oils that enter into 
edible trades than against linseed oil. 
Last Monday a delegation headed by 
■ Thomas G. Mcl-eod, Governor of South 
Carolina, filed with the President a pro¬ 
test against docketing an application 
that sought a reduction in th^ duties on 
vegetable oils. The Pyl^ident replied 


tha: filing petition.; for miiilitications 
roulii not be prohibited, hut he called 
attention, to the fact that the Tariff 
Commission makes a preliminary survey 
til determine whether the facts war¬ 
rant recommending a hearing. He also 
gave assurance that tariff iiioditications, 
either way, would be justified only on 
the most striking evidence of the neces¬ 
sity for such changes. 

Calcium arsenate is another chpiliical 
on which tariff changes have been asked. 
It differs from most of the other ma¬ 
terials under discussion, inasmuch as 
the flexible features of the tariff law 
have not been invoked, but rather an 
official ruling that it has not been spe¬ 
cially provided for in the tariff and 
should he placed on the free list be¬ 
cause it is an arsenic derivative and 
arsenic is duty free. According to 
Treasury decisions, calcium arsenate is 
classified as a chemical compound, not 
specially provided for, and is held to be 
dutiable at the rate of 26 per cent ad 
valorem. 

Cotton growers in the South brought 
the question before Attorney-General 
Daugherty with the request that he 
hand down a decision on this question. 
Early last week the Attorney-General 
declined to pass on the matter and gave 
as an opinion that it was the duty of 
the Treasury Department to classify 
merchandise under the proper para¬ 
graphs of the Tariff act. 


To Record Coal-Tar Imports 
at Port of New York 

The Chemical Division of the Depart¬ 
ment of Commerce has expanded its 
service at the port of New York so as 
to record imports of the coal-tar prod¬ 
ucts covered in paragraph 27 and para¬ 
graph 28 of the tariff act. Paragraph 
27 comprises a lengthy list of coal-tar 
intermediates and products, while para¬ 
graph 28 adds coal-tar colors, dyes or 
stains, together with numerous coal-tar 
chemicals. 

Increased Call for Zinc 
Dust in South Africa 

e Reports from JohannesburR state 
that zinc dust is being used more exten¬ 
sively in the production of gold. The 
installation of Crowe and Merrill proc¬ 
esses on two new mine extensions has 
been completed and other mines are 
expected to follow suit. It is found that 
nearly 0.1 lb. of zinc dust is used for 
each ton of ore milled, and when all the 
mines of the Transvaal and Southern 
Rhodesia are using zinc dost, they will 
consume about 2,000 tons of the latter 
annually. 


types of coarse bottles for industrial 
purpo.se.s, as well as window and sheet 
glass. No attempt will be made to 
produce fine colored glasses or glasses 
for optical purposes. Tank furnaces 
will be employed heated by producer 
gas. A fine, greenish glass can be 
turned out locally from sand, limestone 
or chalk and dry sodium carbonate. Of 
other materials used—marl, clay, bar¬ 
ium sulphate and basaltic rock—many 
are readily obtainable. Wide-mouthtnl 
jars and bottles will be produced by 
machinery, but it is not expected that 
for some time to eome the output will 
obviate importations from abroad. 

Chemical Foundation Suit 
Adjourned Till June 4 

Teatimony uf Badiache Itepresentative 

Held Under Adviaement by Judge 
Morris in District Court 

The government'.s suit again.st the 
Chemical Foundation, Inc., for the re¬ 
turn of 4,700 patents hu.s opened. 
Whether or not these patents, pur¬ 
chased for $250,000, shall be placed 
again in the hands of the Alien Prop¬ 
erty Custodian is the question to he 
decided. 

At a hearing held May 8 by Judge 
Morris in the United State.s District 
Court in Wilmington, Del., Dr. Karl 
Holderman, head chemist and general 
manager of the Badische company, testi¬ 
fied that the patents taken by the 
United States during the war were 
worth $17,000,000 to the German chem¬ 
ical industry. Mr. Kresel, attorney for 
the Chemical Foundation, stated that 
this estimate was made 10 years ago 
and that the patents are practically 
worthless now. Dr. Holderman ad¬ 
mitted that he was one of “a community 
of interests" of German chemical and 
dyestuff manufacturers. Kresel con¬ 
tended that Holderman was not a com¬ 
petent witness because the Badische 
company was interested in another suit 
to recover the patents. 

A motion to lay aside Holderman’s 
testimony was taken under advisement 
by Judge Morris. June 4 was set for 
hearing arguments on the motion. 

It will be remembered that of the 
4,700 patents seized only about 8 per 
rent have been used. In most cases 
the only object in obtaining these pat¬ 
ents in this country was to protect 
Germany’s home industry. For that 
reason the key step in various pro¬ 
cedures was ordinarily left out of the 
American patent. Of the patents in¬ 
volved, those concerning manufacture 
of Salversan, of ammonia hy the Haber 
process, of synthetic tanning materials 
and of vatiouB dyestuffs aod pkar- 
maoeatieals are of coosldoabls impor¬ 
tance. 
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Fertilizer Merger Is in Sight 

A number of small but important 
companies in the fertilizer trade are 
negotiating a merger. The total capital¬ 
ization involved amounts to approxi¬ 
mately 459,000,000. John J. Watson, 
Jr., vice-president of the International 
Agricultural Corporation, which, with 
the 0avison Chemical Co., is expected 
to form the nucleus of the consolidation, 
said recently that plans for bringing 
other companies into *he combination 
arc being discussed in the belief that 
present conditions in the industry afford 
an excellent opportunity to bring them 
together under one management. 

It was stated that neither the Amer¬ 
ican Agricultural Chemical Co. nor the 
Virginia-Carolina Chemical Co. will be 
included in the projected amalgamation. 
The independents named as likely to 
enter the merger along with Interna¬ 
tional Agricultural and Davison Chem¬ 
ical are the Phosphate Mining Co., the 
Standard Acid Phospate Co., of Balti¬ 
more; the Federal Chemical Co., Louis¬ 
ville, and the Reed interests, of that 
city. It is also reported in the financial 
district that the fertilizer department 
of Swift & Co. has been approached. 

Stabilization the Object 

The purpose of the proposed merger, 
according to the promoters, is to sta¬ 
bilize the fertilizer industry, which, 
despite prosperity in other lines of 
business, is not operating on a profit¬ 
able basis. This has been reflected in 
recent weakness of the securities of 
the fertilizer companies. It is believed 
that a combination of producers of raw 
materials, including phosphates with 
mixers, would cut overhead and make 
for steady prices in a market that 
is now extremely irregular. Competi¬ 
tion among the independent mixers, 
particularly in Baltimore, has been an 
unsettling factor in the fertilizer situ¬ 
ation for some time. 

The International Agricultural Chem¬ 
ical Corporation owns extensive de¬ 
posits of phosphate rock in Florida, 
while the Davison Chemical Co. is an 
important producer of sulphuric acid. 


Use of Gas Increasing 

Contrary to the belief of many, the 
gas industry is growing steadily and 
at quite a rapid rate. Facts of national 
interest appear in a recent report of the 
New York State Committee on Public 
Utility Information. 

“While use of gas for illumination 
has gradually decreased, amounting to 
only 20 per cent of the total production 
in 1921," it states, “the advantages of 
gas over coal for cooking, house heating 
and numerous industrial processes have 
brought demands which are causing 
utility companies to operate their plants 
at capacity a considerable part of each 
year and to build larger ones in many 
cities. • 

“Reports to the Census Bureau give 
the total value of products of gas plants 
as 9111,196,600 for that year, as eom- 
paied With |829,278J>00 for 1819, and 
8280,237,7110 for 1914, an Inenease of 25 


per cent from 1919 to 1921, and of 87 
per cent for the 7-year period, 1914 
to 1921. 

“The total production of manufac¬ 
tured gas for 1921 was more than 326,- 
000,000,000 cu.ft., of which the com¬ 
panies of New York State produced 
more than 100,000,000,000 cu.ft., or 
nearly one-third. 

“Total sales of manufactured gas for 
1922 by the entire industry are esti¬ 
mated by engineers of the industry at 
$450,000,000, with a production of about 
375,000,000,000 cu.ft. The increased 
efficiency of the industry is indicated 
both by the larger yearly output and 
the decreasing number of wage earners 
required to make it," • 


Financial Notes 


Devoe & Raynolds Co., Inc., has listed 
an issue of $2,000,000 first preferred 
stock of the company for trading in the 
New York Stock Exchange. 

Fluctuations in the stock of the 
Mathieson Alkali Works have directed 
attention to the operations and unoffi¬ 
cial reports say the company’s earnings 
are on a basis of approximately $10 per 
share. Dividends on the common are 
not looked for this year. 

The Eastman Kodak Co. has de¬ 
clared its regular quarterly dividend 
of $1.25 per share and, in addition, an 
extra dividend of 75c. per share. 

In a report to stockholders, H. B. 
Thompson, president of the United 
States Finishing Co., said: “We closed 
our year with more goods on order than 
we have had since 1920, and the out¬ 
look for the coming year is favorable. 
Our printing business, which has on 
the whole been subnormal for the past 
2 years, indicates a revival, particu¬ 
larly in dress fabrics.” 

The Diamond Match Co. is reported 
to have made arrangements to retire, 
on Nov. 1, the outstanding $5,736,200 
16-year 71 per cent debentures, due 
1936. The retirement price is given as 
106. 


Ceramic Laboratory Proposed 

At the recent annual meeting of the 
United States Potters’ Association at 
New York, F. P. Judge, president of 
the association during the past year, 
urged that the organization give seri¬ 
ous consideration to the establishment* 
of a ceramic-chemical laboratory. Such 
an institution would be designed for 
the benefit of members who do not 
employ ceramic engineers or chemists. 
It would be primarily for the manu¬ 
facturers of general ware and would 
be utilized for the most part for the 
solution of problems arising in this 
branch of pn^uction. It is purposed to 
give attmtkm to the recommendation 
and to worit for foe eetablishment of 
foe UwMtety. 


Trade Notes 


Further reductions have been made in 
export tax on copra from Fiji. The rale 
is now 53. per ton or fraction thereof. 

The Federal Trade Commission has 
given Dings & Schuster of Long Island 
City 30 days to file an answer to charges 
of mi.sbranding certain of its products. 
The commission charges that the re- 
■spondenl has placed upon the market 
two brands of .shellac, the first composed 
.solely of Bhcllac gum dissolved in alco¬ 
hol, while the second is made up of 
shellac gum and .substitutes and is 
marketed with no qualifying words to 
indicate that the product is made of 
other than pure shellac gum. 

The steamship “Kongosan Maru" ar¬ 
rived at San Francisco on May 7, from 
Dairen, with .500 bbl. soya bean oil, 
1,126 cs. camphor, 50cs. menthol, 470 
bbl. perilla oil and 3,058 bg. linseed. 

C. M. Struven, of C. M. Struven & 
Co., Baltimore, dealers in fertilizer ma¬ 
terials, was in New York last week. 

An American Chamber of Commerce 
has been formed at Port-au-Prince, 
Haiti. There are 98 charter members, 
and an active campaign is planned to 
develop commercial relations between 
Haiti and the United States. 

J. F. Wischhusen, manager of the 
Superfos Co. of New York City has ' 
gone to Europe in the interests of his 
company. Mr. Wischhusen will visit 
central European countries as well as 
northern Europe and plans to be away 
about 10 weeks. 

Joseph Guerin, president of the 
Guerin Milfs, died at his home in Woon¬ 
socket, R. 1., on May 6. He controlled 
seven large yarn, worsted weaving and 
dyeing plants, capitalized at $7,000,000. 

The Northern Chemical Works of 
Chicago has filed applic'ation calling 
for the dissolution of that company. 

Hoskinson Gates, who for the past 
13 years has been associated with foe 
Eagle Richer Lead £o., has severed his 
connection with that company. Mr. 
Gatos is a former president of foe 
Paint, Oil and Varnish Club of New 
York. 

M. Winter has been elected president 
of the Texdel Chemical Co. He suc¬ 
ceeds J. M. Marshall. The*plant of foe 
company has been moved to Nutley, 
N. J. 

Eugene Suter, head of Eugene Sqter 
& Co. of New York, left for Europe mi 
Saturday. 

Albert J. Berwin has been appointed 
receiver for the Jacksonville Chemical 
Co. of 246 Water St., New York. The 
liabilities of the company are placed at 
$35,000 and assets at about $10,000. 

On May 1 the Potash Importing Cor¬ 
poration formally entered the potash 
field by taking over the marketing and 
distributing business, in this country 
and Canada, of the German Potash Syn¬ 
dicate. ‘ 
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sellers continued to ask Sic. per lb., 
works, for round lots, with the usual 
premiums for smaller lots. 

Muriate of Potash—On Wednesday a 
new price list covering German potashes 
was issued. Muriate 80-85 per cent is 
quoted at $34.65 per short ton, in 200-16. 
bags, f.o.b. Atlantic ports. This price 
is subject to discounts, varying accord¬ 
ing to the amounts purchased. Alsatian 
muriate is offered rather freely and the 
market is largely a matter of private 
terms, withi sales reported under the 
level quoted for German. 

Permanganate of Potash — Demand 
has not been heavy enough to hold 
prices on a steady basis. Advices from 
primary points say that no material 
changes have taken place but it is 
thought that selling pressure will ap¬ 
pear at any time and some well posted 
members of the trade say the drop in 
values will become more pronounced 
unless buying orders come to hand in 
sufficient volume to uphold the market. 
On spot permanganate is held at 21c, 
per lb., but this is not a firm price. 
Shipments are freely offered at 20c. 
Iier lb. but are not attracting attention. 
About a month ago shipments sold at 
18ic. per lb. and buyers are looking for 
values to drop back to that level. 

Prussiate of Potash — Yellow prus- 
siate was a little easier with sellers 
openly offering at 36ic. per lb. Demand 
IS slow and this adds to the general 
weak appearance of the market. Red 
prussiate was still available at 70c. per 
lb., although there is considerable range 
for the latter according to seller. 

Sodas 

Bichromate of Soda—There were spot 
offerings at 8t@8ic. per lb., with sales 
at the inside figure. The market, how¬ 
ever, was higher, with first hands mark¬ 
ing up quotations to 8ic. per lb., ear- 
lots, at the works. Competition among 
producers is not keen and the absence 
of selling pressure combined with 
higher production costs has established 
the market on a higher price level. 

Caustic Soda — Export buying was 
again of smaller proportions and this 
gave an easy tone to f.a.s. quotations. 
Outside brands were offered at 3.30c. 
per. lb., f.a.s., and standard makes were 
quoted at 3.40@3.46c. per lb. A report 
from Brazil, which has been a promi¬ 
nent buyer of caustic, states that the 
market there is dull. The report fur¬ 
ther states that the caustic soda war 
has been ended, and the leading British 
and American exporters have agreed 
that prices are not to drop below 0.050 
milreis per kilo. In the domestic trade 
prices are holding at 2|c. per lb., car- 
lots, works, basis 60 per cent. 

Chlorate of Soda—Imported chlorate 
is meeting with a slow call from con¬ 
sumers but this is offset by firm mar¬ 
kets abroad and also^y the fact that 
spot holdings have been reduced. Prices 
are generally given at 6ic. per lb., but 
it is, probable that 61c. per lb. could 
be done. Some offerings of inflrior 
grade have been en the market and 


this has made buyers cautious. Domestic 
chlorate is firmly held at 6l@7c. per lb., 
works, with a seasonable movement to 
consumers. 

Cyanide of Soda — A very routine 
market is reported. Arrivals of im¬ 
ported are noted, with prices for the 
latter ranging from 20c. to 22ic. per lb., 
according to grade and sellers. Domestic 
cyanide is moving fairly well, but trad¬ 
ing is not active and prices are sta¬ 
tionary at 19ic. per Ih. and upwards on 
a quantity basis. 

Nitrate of Soda—A graded scale of 
prices for the coming year was made 
operative during the week. These prices 
were fixed by producers in Chile and 
are as'follows, the quotations referring 
to metric quintals: July, 19s. 8d.; first 
half of August, 18s. 5d.; second half 
of August, 19a. 7d.; first half of Sep¬ 
tember, 19 b. 9d.; second half of Septem¬ 
ber, 19s. lid.; first half of October, 
il .3d.; second half of October, £1 3d.; 
first half of November, £1 Bd.; second 
half of November, £1 7d.; first half of 
December, £1 9d.; second half of De¬ 
cember, £1 lid.; Jan. l-June 1,5, £1 la.; 
second half of June, 19a. .3d. 

These prices work out at a range of 
$2.47i to $2.60 per 100 lb. for Atlantic 
coast ports and are about in line with 
what the trade had expected. 

Prussiate of .Soda—Domestic produc¬ 
ers are holding values steady at 17ie. 
per lb. There is some competition from 
imported material and sales of the 
latter were reported at 17Jc. per lb. 
There also were offerings of imported 
for shipment at 17ic. per lb. Buying 
is not active either in domestic or 
foreign. 

Miscellaneous 

Acetate of Lime—Producers still com¬ 
plain of high producing costs and re¬ 
port that the market is well maintained 
at the higher price level as recently 
announced. Quotations are 4@4.06c. per 
lb. for acetate. 

Arsenic—Domestic producers have 
sold large amounts for nearby ship¬ 
ment at 121c. per lb. They also have 
sold smaller amounts for immediate 
shipment at prices ranging from 13ic. 
to 14ic. per lb. On deliveries over the 
second half of the year they quote 11c. 
per lb. In the open market prices were 
generally held at 16c. per lb. with spot 
sales reported at that figure. Prompt 
shipment from Canada was offered at 
14ic. per lb. Heavy arrivals from 
Japan were noted during the period and 
some of this material was sold ex-dock 
with prices irregular, although it is ad¬ 
mitted that there were offerings as low 
as 141c. per lb. 

Copp» Sulphate —It was reported 
that distressed imported material sold 
at concessions early last week. Towards 
the close, however, prices showed no 
important change contrasted with those 
of a week ago. Imported was offered 
at 6ic., all positions. A cable from 
Hamburg qtwtad lllc. per kilo on cop¬ 
per sulphate. Domestic producers toA 
little note of the increased eompOtitioB 


with the foreign goods and prices wore 
maintained at 6@6ic. per lb., according 
to the seller, etc. 

Cream of Tartar l-The advance in 
taTtaric acid has hud no influence On 
cream of tartar. Producers still quote 
26ic. per -lb. Imported grades are 
offered at 26Cn)26ic. per lb. with a rather 
firm tone to cables from producing 
centers. 

Formaldehyde While some scattered 
lots might have been picked up at 14Jc., 
most traders refused to shade 15c., the 
price demanded in producing circles. 
Demand was routine only, but prices 
reflected a steady situation in raw ma¬ 
terials. 

Glaubers Salt —Buyers have been 
showing very little interest in the mar¬ 
ket and prices are unsteady. The nom¬ 
inal quotation is $1 per 100 lb. for 
imported offerings, but this price is de¬ 
cidedly weak and according to reports 
it was possible to do 85c. per 100 lb. 

Lead Acetate TTie sharp decline In 
pig lead offset the strength in the other 
ba.sic materials and talk of a higher 
market seems to have vanished. De¬ 
mand was up to normal for this season 
of the year. Leading producers con¬ 
tinued to quote the white crystals at 
1.3Jc. per lb., in barrels. On the brown, 
broken, in casks, 12ic. was asked. 

Sal Ammoniac—Importers continued 
to quote on the basis of 7c. per lb., but 
admitted that some material changed 
hands around 6Sc. The foreign mar¬ 
kets underwent little change. Cable 
advices from Hamburg quoted 11c. per 
kilo. The duty on this commodity is 
11c. per lb. 

Tin Oxide—There was an irregular 
market for \hc metal, but net changes 
for the week were not important enough 
to bring out a revision in the prices for 
tin oxide. Demand was,limited all week, 
yet leading factors held out for 50c. 
per lb. 


Alcohol Steady 

Offerings of denatured alcohol were 
not pressing on the* market and while 
business could not be called active, 
prices generally closed steady. Pro¬ 
ducers offered the No. 1 special at 88c. 
per gal. in drums, or at 39c. par gal. in 
barrels. The completely denatured, 188 
proof. No. 1, held at 41c. per gal., in 
drums. Ethyl spirits, U. *8. P., 190 
proof, was available at $4.70 per gal., 
cooperage basis. Methanol wae un¬ 
changed at $1.18 per gal. for the 95 per 
cent and $1.20 per gal. for the 97 pet 
cent grade. _ 


Canada Increases Exports 
of Calcium Carbide 

A report from the Dominion Bureau 
of Statistics at Ottawa, Canada, states 
that there has been an important in¬ 
crease in exports of calcium oarUda 
from Canada. During March outward 
sMpmente amounted to 69,994 ewt 
(112 Ul), valMdtat $260,668. 
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Coal-Tar Products 

Heavy Inports of Crude Naphthalene—Market Abroad 
Barety Steady—Spo^ Phenol Nominal at 55c.— 
Cresviic Acid Unsettled 


T HK miivernent of naphthalene into 
this country from foreign sources 
has taken on larjjer proportions, and 
this has served to take the off the 
market. Some traders even reporleil a 
slightly easitT import basis for the 
crude. Cre.sylic acid was un.settled at 
the close ami lower jirice.s were named 
on scattered lots of foreign mati iial. 
The dtHiline in exchange had some in 
fluence on the situation. The announce¬ 
ment from Washington that the Tariff 
Commission has ordered an inve.stigu- 
tion into the phenol, cresylic acid and 
phenol resin situation led many to be¬ 
lieve that the rates i>f duty on th(‘.se 
commodities will ultimately be lowerinl. 

It is understood in trade circles that 
domestic producers of cresylic acid will 
offer no objections to a reasonable re¬ 
duction in the existing tariff lates. 
Salicylic acid presenteil a firmer ap¬ 
pearance, reflecting the strength in 
basic materials, but first-hands main¬ 
tained prices at former levels. Demaml 
for salicylic was routine only. 

Benzene was in better request, the 
movement into channels situated out 
side of the motor fuid field improving 
steadily, the prices for the pure closing 
•firm in all directions. The decline in 
gasoline should have little or no in¬ 
fluence upon the benzene situation, ac¬ 
cording to producers. The output of 
solvent najihthu is moderate and a tight 
situation is reported, yet prices are not 
likely to change. Xylene, pure, is in a 
strong po.sition because of the limited 
output. Demand for benzyl chloride is 
fair and consumers are now interested 
in offerings for slypment, notwithstand¬ 
ing the recent uplift in prices. Beta- 
naphthol is barely steady. Aniline oil 
is nominally unchanged. 

Benzene — InWrmediate maker.s 
showed more buying interest, and some 
traders reported ^ fair volume of 
orders. The demand from motor fuel 
quarters also picked up a little. The 
drop in gasoline prices had no influence 
upon the situation. The 90 per cent 
grade, held at 27(a)30c. per gal. in tanks 
or drums f.o.b. works. For the pure 
prices rangt'^ from 30@i33c. per gal., as 
to quantity and style of container. 

Aniline Oil—A .steady undertone fea¬ 
tured the market and small lots 
changed hands on the basis of Ifijc. per 
lb., immediate delivery. On round-lot 
transactions it would have been pos¬ 
sible to do Ific. i>or lb., prompt and 
j nearby delivery. 

Cresylic Acid—The spot market on 
imported material was unsettled toward 
the close. Demand was routine only 
and there was more disposition to offer 
this material. The offerings from the 
other side were freer. Closing quota¬ 
tions ranged from $1.20tg)|1.36 per gal., 
as to quality,- etc. Dtmeatic makers 


reported a .sold-up condition, with jirice.s 
wholly nominal. 

Bela-J'Japhthol ■■ The market was 
barely .steady, with sellers at 22i@ 
23ic. per ib., immediate delivery. Pro¬ 
ducers, as a rule, held out for 2.‘l@23ie-, 
the priee depending upon the quantity. 

Benzyl Chloride Ni. further price 
changes were made. First hands offered 
July shipment benzyl chloride op the 
basis oi 450. per lb., 95 to 97 per cent 
I'efined. 

Naphthalene—Sales of flake on spot 
went through at ilc. per lb. For the 
ball the market settled at 9i(?f^9ic. per 
11).. some traders reporting business at 
the outside figure. The demand was 
good early in the week, but slackened 
later. The importations of crude were 
quite heavy and with cables no longer 
sii firm offerings here increased. 
Nominal import prices on crude for 
shipment ranged from 3((^3ic. per lb., 
ns melting point. 

Phenol — Scattered lots of ll.S.P. 
phenol .sold on spot at 55c. per lb., in¬ 
dicating that the market underwent 
scarcely any change. There was a fair 
inijuiry for spot u.s well as nearby ma¬ 
terial, but the ideas of buyers were a 
shade under the market. The prospects 
for a larger .supply in the near future 
made buyers cautious. 

H-Acid—Offerings were moderate be 
caus(‘ of the restricted output, and 
prices held at 85@90c. for spot goods. 
On shipment business 80c. might have 
been done. 

Salicylic Acid—The demand again 
was quiet, but prices ruled firm in all 
direi lions. Leading makers quote 47@) 
4Hc. per lb. as the firm trading basis on 
the technical variety. 

Xylene—The spot market for the 
pure was wholly nominal and second 
hands said that $1 per gal would have 
to be paid for outside lots. Producers 
have been taking on contract business 
m the pure at 7Bc. per gal. 


Urges Rubber Growing in 
Philippine Islands 

Harvey S. F'irestone, president of the 
Firestone Rubber Co., in an address last 
Wednesday before the Chamber of Com- 
merce of the United States urged 
American rubber manufacturers to take 
some action to bring about better con¬ 
ditions in the rubber industry. He 
stated that the Philippines offer natural 
advantages for (growing rubber. He 
referred to a recent statement made by 
Pedro Guevara, Resident Commissioner 
of the Philippines, who declared that 
the islands have the greatest possibility 
in the world for the successful produc¬ 
tion of rubber. 


Freight Rates on Barytes 
Held Unreasonable 

Freight rates on barytes in carloads 
from Evington, Va., to South Charles¬ 
ton, W. Va., in the opinion of Inter¬ 
state Commerce Commission Examiner 
Paul 0. Carter, were unreasonable dur¬ 
ing a portion of 1919 and he has recom¬ 
mended that the carriers reimburse the 
Rollin Chemical Corporation for all 
freight charges collected to the extent 
that they exceeded $2.50 per ton. 


Extend Time for Filing Export 
Lirenses for Ruhr Trade 

Unofficial advices have reached the 
National Council of American Im¬ 
porters & Traders that the time limit 
for filing export licenses covering ship¬ 
ments from the occupied sections of 
Germany would be extended. The re¬ 
cent ruling in regulations governing 
foreign trade with these sections of 
Germany was that foreign buyers, at 
their option, were authorized to apply 
for export licenses antedating Feb. 10, 
1923, such applications to be filed not 
later than May 10. Those securing 
these licenses will hi called upon to pay 
only such duties as were in effect at 
the time the order was placed. 


Latest Quotations on 
Industrial Stocks 


.\U Redm-lion. 

\1U('(1 Ohem. & Dyu. 

Allied Cheni & Dye. pfd 
Am. A|f. Clieni ... 

.Am Ar. (’lu-m., pfd. • 

Anierltyii) (’(‘tton Oil 
.Amerlean t'ollon Oil. pfd. 

\m, Drug Synd. 

Am. Dlnsced Co. 

.\m. Idnseed Co,, pfd. 

Am. Smelting k Uettnlng.. 

Am. Smelting & neflnlng. pfd 
Archer-T>anlcls Mid. Co., w.l. . 

.\tlas }'owdcr. 

Atlafl Powder, pfd. 

Caeeln Co. of Am. o'l 

Certaln-Toed Products . 

CommerclaJ Solvents A 

Corn Products. 

t'orn Products, pfd .. 

Davison Cheni. 

Dow Chem. 

Du Pont de Nemottrs. 140 

Du Pont de Nemours, db 
Freeport-TexHfl Sulphur 

Glldden Co. 

Grasselll Cheni . 

Grasselll Cheni., pfd.... 

Hercules Powder . ... 

Hercules Powder, pfd... 

l-ieyden Chem. 

Int’l Ag. Chem. Co. 

Irit'l Ag. Chem, Co . pfd. 

Int’i Nickel . 

Int'l Nickel, pfd. 

rnt’l Salt. 

Mathlcson Alkali ... ■ 

Merck & Co. 

National r.4'ad . 

National Lead, pfd. 112i 

New Jersey Zinc .... 

Parke, Davis & Co... 
Pennsylvania Salt .... 

Pritcter & Gamble.... 

Sherwin-Williams . *281 

Sherwin-Williams, ofd. 

Tenn. CPpper & Cm-m 

I'nlon Carbide . 61 

United Drug. 

V. S. Ind. Alcohol. 

Va.-Car. Chem. Co. 

Va.-^r. Chem. Co., pfd 
*Komlnal. Other quoti 
eate. 


Tji.st 

Thin 

Week 

Week 

Hbl 

67 


69b 


noi 

2H 


17 

I6b 

12 

12i 


51 

28 

28fi 


48 

:>n 

60it 

981 

98i 

39 

89 

871 

871 

•SO 

•60 

44 

39 

29 

28 

vm 

1,8U 

1171 

im 

27 

279 

40& 

40b 

140 

140 

88 


91 

9 

130 

130 

10.^, 

102 

•107 

•107 

•10^ 

•102b 

li 

11 

•7 

7 

•29 

29 

. in 

Hi 

76b 

78 

•90 

•90 

49i 

491 

851 

86 

122 

12^ 

112i 

1121 

172 

le.') 

m 

• 79b 

921 

9'.!i 

•140 

•140 

•29X 

•291 

•102 

•101 

lot 


61 

61 

80 


67 

881 

131 

111 

38! 

891 

IS based 
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Vegetable Oils and Fats 


Lower Prices Named for Linseed, Cottonseed, Coconut, Corn and 
Palm Oils—China Wood Weak—Tallow 8c. 


W ITH 11*0 improvement in demand 
and general weakness in outside 
siieculative commodity markets the ten¬ 
dency of prices again was downward. 
Prospects for ample stocks of flaxseed 
lirought out an easier feeing in futures 
in the linseed oil trade and large con¬ 
sumers refused to take hold. CotUm- 
.seed was subjected to pressure on the 
decline in lard. Coconut oil was avail- 
able at lower prices both here and on 
the Pacific coast. Corn and sesame 
oils were easier in sympathy with cot¬ 
tonseed oil, while the decline in palm 
oils could be traced to the weakness 
in tallow. Late in the week extra tal¬ 
low sold down to 8c. delivered. Pish 
oils were neglected. 

Lanaeed—Crushers announced a .3c. 
reduction in spot prices, establishing 
the carload quotation at $1.14 per gal., 
cooperage included. June delivery oil 
was revised to $1.12 per gal. while on 
July forward nominal quotations ranged 
from $1.03@$1.05 per gal., carload lot.s, 
cooperage basis. In the absence of any 
important buying futures were re¬ 
garded as wholly nominal, especially in 
view of the fact that the prevailing 
price for October seed in the Duluth 
market permits of the production of oil 
at approximately 90c. per gal., baaed 
on a fairly low price for tbe cake. 
Buenos Aires quoted June shipment 
seed (option market) at $1.93 per 
bushel, a decline of almost 10c. for the 
week. The Argentine shipments since 
January 1, 1923, have reached a total 
of more than 28,000,000 bushels, a 
record quantity for 4 months. Argen¬ 
tine shipments to the United States 
since the first of the year amounted to 
12,600,000 bushels. Receipts of domestic 
seed at Minneapolis and Duluth from 
September 1, 1922, to date amounted 
to approximately 8,200,000 bushels. 
With indications of a larger acreage 
in the United States and freer offerings 
from Argentina as well as India, 
traders seem to favor the bear side, 
notwithstanding the liberal increase in 
domestic consumption of linseed nil. 
Imported oil was neglected and “dis¬ 
tressed” material sold on spot at less 
than $1.00 per gal. Foreign markets 
were lower, while easier exchange also 
was a market factor. 

Cottonseed —Weakness in grains and 
lard had a depressing influence on the 
option market on the Produce Exchange 
and prices were irregular nearly all 
week. For a time the May position 
steadied on reports that a short interest 
was about to come in, but subsequent 
pressure from local bears made quite 
an impression on the list. The liberal 
hog movement surprjped the longs. 
Cash trade in cottonseed oil and its 
products was routine only. The drop in 
tallow was a market factor. Crude 
cottonseed sold at 9|c. per lb., sellen' 
tanks, f.o.b. mills Texas. A round-lot 


dine of ic. in less than 10 days. City 
special settled nominally at 78e. At 
the weekly London auction 1,560 casks 
were offered and 654 jeask.s were sold 
at a decline of 6 pence. Yellow grease 
in the local trade wa.s lowered to 7Sc. 
of bleachable was di.sposed of on the Oleo stearine clo.sed at 101c. asked. No. 


basis of lOic., Texas common points, 
with rumors of one transaction as low 
as 10c. per lb. New crop offerings of 
crude could not be located, but art easy 
feeling prevails on prospects for a 10 
per cent increase in the cotton acreage. 
Lard compound was lowered to the 
extent of Ic. per lb., establishing the 
carload trading basis at 13@l31c. 
I’rime summer yellow on sjiot, in bar¬ 
rels, settled at llj^)l21c. per lb.* Lard 
in the Chicago market was easy around 
lOBc., May option. 

China Wood Oil—.Several hulk ship¬ 
ments of China wood oil arrived at New 
York last week. The spot market was 
easier on resale offerings and it would 
have been possible to shade 35c. On 
nearby oil there were sellers at 32(q) 
34ic. per lb. On the Pacific coast there 
were offerings of June-July oil at 25c., 
tank car basis. Prices were considered 
too high by varnish makers and no im¬ 
portant buying took place. 

Coconut Oil—Prices weakened in all 
quarters until the market reached 8Jc, 
asked, coast, and 81(ffi9c. per lb.. New 
York, basis .sellers’ tanks. The decline 
of Ic. failed to arouse buying interest 
and at the close prices were little more 
than nominal. Copra was offered at 
54c., c.i.f. New York, shipment from 
Manila. 

Corn Oil—Crude corn oil sold at 10c., 
sellers’ tanks, f.o.b. point of production 
in the middle west, a decline of Ic. for 
the week. 

Palm Oil—No buying interest was 
shown in futures and another drop in 
tallow brought out an easier feeling. 
Lagos for shipment from abroad, May- 
June, closed at 7J@8c. per lb. Niger 
for shipment was offered at 7Bc. per lb., 
with no buyers. 

Sesame Oil—Spot oil, refined, was 
lowered to llj@12c. per Ih., cooperage 
basis, without arousing any business of 
consequence. On forward shipments 
the market settled at lljc., c.i.f. New 
York. 

Soya Bean Oil—The coast market 
was easier, May-June-July closing at 
10J@10ilc. per lb., sellers’ tanks, duty 
paid. Demand was quiet. The output 
of .soya beans in Manchuria is estimated 
at 89,000,000 bushels, a normal crop. 

Fish Oils—TTie market for crude men¬ 
haden futures was a dull affair, re¬ 
flecting unsettlement in competing oils 
and facts. The producers continued 
to name 60c. as the nominal quotation, 
tank car basis, f.o.b. factory. New¬ 
foundland cod oil was nominally un¬ 
changed at 70c. per gal., in barrels, 
spot New York. 

Tallow and Gteaaea —The sale of 6 
can of extra special tallow was re- 


1 oleo oil was quiet at 141c. per lb. 


MiHcelluiieouH Materially 

t’asein.Importations continued at a 

healthy rate and with domestic offeringa 
on the increase the market presented 
an unsettled appearance. Leading 
domestic producers offered the technical 
grades at JJlfhflnc. per lb. Demand 
was described as fair. 

Ulycerine — Refiners established the 
market for chemically pure glycerine 
at 171c. per lb. in drums, carload lots, 
a decline of 4c. from the nominal quota¬ 
tion of a week ago. There was some 
misunderstanding in connection with the 
price during \,he week, as an outside 
party came out with a quotation of 
17c. The 17c. basis was not recognized 
by leaders in the trade. In some direc¬ 
tions it was said that (|uite a number 
of contract orders went through. Chi¬ 
cago quoted e.p. at 174c. per lb. in 
drums, carload lota. Dynamite settled 
at 161c. per lb. in drums, carload lots, 
f.o.b. point of production, but trading 
continued quiet. Crude soap-lye, basis 
80 per cent, loose, held at ll@lljc. per 
lb.. New York territory. One car was 
traded in early last week at lOJc. 
Saponification, 88 per cent, held at 124c., 
loose, with no sales. 

Shellac — Sentiment generally was 
bearish and with trading inactive prices 
at the close were more or less nominal. 
T, N. on spot closed at 64@66c., as to 
quantity and seller. Superfine orange 
was offered at 70c. on spot and 68c. for 
shipment. Bleached, bonedry, closed at 
78@80c. per lb. • 

Naval Stores—Another sharp down¬ 
ward revision in prices occurred in the 
market for turpentine, which, naturally 
enough, did not encourage buyers to 
take hold. Spirits of turjientine settled 
at $1.08@$1.10 per g#l., a drop of 20c. 
per gal. in one week. TTie new crop 
offerings increased in all directions. 
Rosins also went off, registering de¬ 
clines of 10@15c. per bbl. 

Lithopone—With no change in the 
barytes situation the market held on a 
fairly steady basis. Tlie arrifai of 1,680 
casks of lithopone from Antwerp was 
reported here iast week. Domestic 
makers quote 7@7)c. per ib., the inside 
,figurc obtaining for round-lots in bags. 

White Lead—The decline in pig lead 
caused much comment in trade circles 
and led many to look for a lower trad¬ 
ing basis in the lead pigments. But, 
up to the close, corroders announced no 
changes. The metal closed the week at 
71c., New York, which compares with 
78c. a week ago. The decline was 
attributed to the developmente in the 
European situation. Standard dry 
tdiite lead (bask carbonate) held at 


ported at 8c. per 1b., delivered, h de- 9|c. per lb., earload lots, in casks. 
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Imports at the Port of New York 

M»> i to May 10 


AC11>M - 8^ <ir. I'rettyiic, l{uii< niiini, 
Lunham & Motin-. 147 demlJoUit.s Ijniiii', 
Hamburg. ItinlH. Hpeidmi & Co., *-1 di- 
forniir. fluraburg, Order; 300 bl. m-iiih'. 
llottordani, Strohmoyer & Arpe Co , 1" ‘‘h- 
Hl.-arlc, Uotlerdam. I'araons & IMyinouih 
Orcaulc Uib.: 18 dr. creByllc Llvonni-.l. 
W. K. .Ionian & Bros.; 65 dr. ihm i<. 
Liverpool. Order; U4 kep BoUd (‘iiiI.oIm. 
Liverpool. Older, 1311 carboy« fonril*, no’- 
lerdam, U W Oreof &, Co.; 76 dt '/‘CVIh-. 
(llUBtfOW, Ortl*'!', 5d0 CMk. cltrlo, J al. rino, 
Order, 83 bbl l•ltri^■, Bulorma, >. \iii.iiio. 

44 bbl. tariaric. 1’ulerm.j, F. Vitnnio 

AMMOMC'M—200 dr., Jiarnburn Uuna 
HIiiriohH Oljein. Corp : 46 r«k. Nulplia.e, 
lIuinburK, Harrlmmi Nall Bhiik , <‘’a- 

oarln.iml.-, Llvipool. Brown Bro.s K ' o., 

20 ('.a. clilorlile. Liverpool. WiiiK' A J.vaiis 
AMFL AL(U)HOL- 7 CH., Ilaiiibuip, H''H- 
Hel itruckinatin & Lorbacbcr. 

ABHKN1C--83 oak, Uotlerdam. lainliain 
& Moore; 8 kei;, I»ndon, Ordei . 
llainliurK. ItoeHaler A llaHHlacher ' om 
Co.; 100 t'Hk.. Hamburg. ,1. Mureua. Im... 
62 cBk. and 60 cn., Uotlerdam Or'l;;: • 
ea.. Kobe, C. F. Taylor & Co-, 

Kobe, H. Sundhelmer. Ine , 10" 

H L. Jones & Cti ; 69 ca., Kobe. J 'V,,*''’') ' 

7B CH.. Kobe, Cblna-Am. Tobacco ft 
Co.- 288 cH., Kobe, 8. W. UridKen ft < o.. 
712 cs.. Kobe. Order; 800 cp YjUohim.a. 
(Minptnan t'bem, Vmg. to . --9 bbl, Anl 
werp, Order. 

UABIl'M CIllA.BIKf: :>1 iHk-, 

burg, A. Kllp»lnlT. * Ci, _ 

UAHILM MTKATK--mi csk , llanilnjih. 
Kllpsteln ft Co. 

UAKIUM rKKOXIBK -19 csk . Ham 
burg. \V A Brown ft Co. 

UHONZK I'OWBIOR 12 cs, Bieni. n, !■ 

F. Drakenfeld ft ('o. 

<‘lll.OBII>H 

i.lirtr irvlmr Baiik-Col. Trust ( o.. .MO di.. 
Hamburg. Ufuliz ft Bauer; 96 bbl, Ham¬ 
burg, ()rd(*r , .11 

OAMI-HOK—, H , ll'>Uj! 

(V; 10" 00, K"0'. N'" 1 i'aik lliiiik 
<:Ab’kIS~ 100 U';"- ''•iiuk 

200 bg Ib'llri'ibuu. N Y Trust ( o. . 
to' bg Aui'kbuitl, Asiii Biinkuig '"b-’ 
,0 »k., Wi llinglun, HiiulUblo Trusl l u.. 
'3 bg. Tlaiuburg, ilank of Manhattun < ii. 
(lUALK- t.oo bg. Autwrni, Alu.rtain 
xvma I'o . L0''o bg. Aiitworl). TrMUg 
Sk-c’ol. Tl'uat Co.; 100 hg„ Antw.ri,. 
elchanM-'uulatou, luc., 300 ft., Aiitwrrp. 

. 11. Crystal ft Co 

Itni.OBOrOBM 3 C.S. Hainlmrg, Moi- 
201 , bbl. 

ocsHler ft HHHslHtflu'i Clu-m. ^ • 

remen. Hummel ft ' uh nk ' 

romen. Am. KM-bang»‘ Natl 
,. Hamburg, Cluiiu- ft Anioiul , 10 

amburg, Morck ft Co 

('HINA (tl.AY 2.Tilt, toll.s, 0o\\,,\. 
ooro ft Miiugor. 1,9311 Iona, fow. y, I'.iig 
hlna Cloy SoL'" ''“1 I"”'-'' 

Ammll ft ClUoaplo. 

COI-PBB NI'1.1'II\T1. ^ 201 cok., Alll- 

COI.OBH — .1 oa. anllluo, Soutbiinuilon. 
rvlug Bank-Col Trusl Cii.; 10 r«k. dry. 
oulhampton, OrtJot ; 2 oak. Ary. Bromon, 

( (1 l.angp & Co , 30 pkg.. Roltardaui, H. 

Mali rco , C bbl. raurdam. W. Uer- 
,'ald ft I’dalrr. 11 csk. anilinr. BoUi-rdalu. 
1. Barnard, 7 oak. do.. HoUiirdam, F. lion- 
era 3 CBk tin, Roitt'rdam. order 1 oak. 
lamLurg, Kntroff, 1 ‘lfkhardt ft Co.; 15 
kg. nnUInc, i Hamburg, 1-rnnklln In'l'- * 
Jxport Co . 25 csk. aniline, ClenoH. Am. 
Jxlthange Nall Rank ; 33 cak do (lenoa. 
rving flunk, 12 '* 1 . Havre. Carbm '"lor 
1 Chem, Co . 86 cak , Havre. Glegy Co. 

IIKXTBINK—10(1 bg., RoUerdam, Spier, 
llmmona Co,; 50 bg., Rotlerdain. Order. 

IllCORAK—90 bbl.. Antwerp. Lunhain ft 
doore - 29 rak. llremen, C. H. Hllberl, 
60 bill., llremen. I'falta ft Bauer. 

DTB» — 78 pkg., Antwerp, Am. El- 
thailge Nafl Bunk; 3 cak., Southampton, 
Vm. F.xchange Nnl’l Bank 
PEBT1U*KB - - 1.870 hg. nltrogenlouft 
Hamburg, Holllngahurat ft Co.; 836 bg.. 
[amdon. Carler'.s Tested Seeds, Inc. 

FEBBOtlHBOMK — 600 ca., Hamburg, 
Hardy ft Rupertl. 

FEBBIC CBIftlBIDE—88 bbl.. Hamburg. 
Halllnckrodt Chem. Worka. 

FUSEE OIL—88 dr . 
well ft Co • 16 dr., Rotterdam, Order, ai 

Jr- Hamburg, Mbm *,^*'*^'*• JA ®3i'’ 
Hamburj. Guaranty Truat Co., 117 dr« 
Hamburr. Ordar. i 


(CI.MBIKII—r.21 cs, Singapore. Order. 
(;i,A|:nKUH HALT—20(t hhl. ilaiiilMirg, 

'^^(iCVCKKINE — 126 dr, Buciiom Aires, 
Thm-nett ft Febr; 306 csk.. Marscil es. Or¬ 
der, 23,dr.. London, Marx ft Itawoileo 
(il'MH—1.260 bg. arable. Hndan, Order; 
l.'iD bg arable, Sudan, Anglo-Lgyptiari 
liatik, 1)4 bp. damar. Singapore, I’alersoii, 
Bourdman ft Knapp; 128 bg damar and 5'' 
lig cophI, Singapore. L. C Clllespie ft 
.s-iiiH, 2f>fi pkg damar and 04 pkg. copal, 
.'^ingapnre. Onler; 20 bg copal, Munila, Dr¬ 
ill i c.s. Iragacantli, London, Thurston 

K- liriiKllch: 182 bp. copul, Klnpapore, Bar¬ 
ing jtros ft Co.; 172 bp copal. aSingapore. 
living fcunk-Col. Trust Co • 600 pkg. 
linmai Sinpaiiorc, Order; 23 bg. HAndrac, 
l.tindon, C. H, Llncks; 269 pkp kuuri. Auck¬ 
land Bfowii Bros, ft Co.. 119 c8. do.. Auck- 
1,111(1 I'h.-mlcal aVat'l Bank; 603 cb do., 
\iukhiiHl, .1 D. Lewis. 339 ca. dn.. Auck- 
i,111(1 Jr\inp Bank-Col. Truat Co.. ‘9 ch 
dn Auckland, iluaranty Trual < 0 .. l-f> 

,•>* ■(1(1 Auckland. L, C. (lilleapie ft Sons. 
»;;17 .sK.s do., Auckland, Arn Foreign Bank¬ 
ing <’<up . 1167 pkg. do.. Auckland, order 
■inii ),p yaecu. Adelaide, W. Schull & Co.. 
]iM» CS (iainar, Balavla, Bank of AmeiJca. 

1 (iiMr CH damar. Batavia, .N'at'l Citv Bank. 
L’lii) I'H. damar, BaUtvIji, t'eidial ITnioii 
'Trust Co. 21(1 bp duuiar. Singapore. Bar¬ 
ing Ibo.s. ft Co.; 386 bg damar, Singiipore. 
Kidder, |•eabod^ ft Co.. 70 bg do. .Singa 
ptiic, 1.. C (Jllle.spic ft Son; 60 bg copal, 
Sinc'aliore, Ordr-r. 462 bg. copal, Singa- 

iioi'r Baling Bros, ft (’o . 28H bg coiiai, 
Singapore. Fiatu'e, (’atnpliell ft Harllng, 
'K! bg. e(i}»al. Smgapor* . Order. 

inDHOBKN l*l>:itOXllH; *M Ant 

wetp, <>ldet 

lOIMNK 138 l»bl.. i(|Ui(|n<, .N'a.sh. Wal¬ 
len ft Bangs 

IKON OXlOF — 77 csk,. I.iverpotil, 
Beicliaid-Coiilhion. Inc . la c.sk., J/iverpool, 

.1 II Bliode.s ft Co , 72 csk., IJverpool, 10 
.M ft K. Waldo. 

IRON MILFIIATK—BMI bid, Antwerp, 

(>rd(‘r. 

IIHIN NUI-rJIlDK — 44 bbl.. Antwerp. 
Trucmi'\, h'ai'SV ft BesihofT. 

I.B.'VB AIIHENATE 461 csk, Hamburg, 
order 

lalTlIOIMINK—1,600 csk, Anlwerp, B. 
Moore ft Co. , 80 csk.. Antwerp, K. M. ft F 
Waldo. 

1VIA<*NEHITE--8.4U0 bg . Madras. Order; 
83 csk. calclnod, Rotterdam. Order; 1U6 csk.. 
Uollerdain, Speldim. M'hltlleld Co.; 1.086 
pkg., Uotlerdam, Innis, Spelden & Co . 
1,2611 bg. and 162 bbl calcined, Rotlerdum, 
Innl.s, Sp'ddeii & Co. 

MAtilSENlBM—72 bbl. chloride, llam- 
I'urg. Sptdden. Whilfltld & Co. 

M-YS<;ko\e bakk--- 4.0(10 pkp. Singa- 
porc, tirdcr. 

MI':NTinil.r- 76 CH.. Kobe. S W. Bridges 
t'l) . 36 CH. KoIh‘. F a. Cundlll ft Co . 
•j.'i cs.. Kobe. Stanley. .)f>rdan ft Co. 

NArilTHAIaENE—286 pkg.. Rotterdam, 
Bunham ft Moore; 260 bg, Hamburg, 
'Vliitc Tnr Co,; 610 bg, Hamburg, U. Av. 
Oreef ft ('o. ; 441 bg.. Hamburg, Calco 
('hem Co., 300 bg.. Rotterdam. W C. Jor¬ 
dan ft Bros ; 3.443 bg.. Rotterdam. Order 
M'X VOMICA- 341 bg., Cocanuda. Or¬ 
der. 

OCHER -126 csk., Marsellle.s, J. T* 
Smith ft Co ; 90 csk., Marseilles. F. B. 
Vundegrlft & Co.; 290 csk., Marseilles, Am. 
Exchange Nat’l Bank ; 24 bbl., Marseilles, 
Osborn ft Co. 

OILR—Cod—300 cak., St. Johns, Na¬ 
tional OH Broducls Co, ; 380 cak., St. Johns. 
U Badcock & Co.; 2fl0 csk., St. Johns. 
Bowring & Co.; 200 csk.. Bergen, Fidelity 
I'nion Trust Co. Castor —140 bhi., Ant¬ 
werp, Order. ChlBa Wood —59 csk., Hol- 
•terdam, Order; 26 dr., Ijondon, A. A. SlU- 
woll A Co ; 760 tons (bulk). Hankow. Bal¬ 
four. Williamson ft Co. ; 1,557,866 lb. in 
bulk. Hong Kong. Mitsui ft Co. Cooonnt 
—107 pipes. Cochin. Order: 876 tons (bulk) 
Manila. Spencer Kellogg ft Sons. Unseed 
—HH» bbl. liondon. Order; 681 bbl., Rot- 
t*‘rdam, Nat’l Lead Co.; 286 bbl., Rotter¬ 
dam. Smith. Wftlhmann Oil Co.; 148 hbl„ 
Rotterdam. Tjockwood Co.; 874 bbl, Itot- 
terdam. W. Benkert Co. ; 148 bbl.. Rotter¬ 
dam. Meteor PrcKlucta Co.: 171 bbl.. Rot¬ 
terdam. Order; 598 bbl.. Ix)ndon. W. R. 
Orace ft Co ; 699 bbl., London. Balfour, 
Williamson ft Co, Olive OU Foots—-100 
bbl., Seville, Nftfl City Banly 148 oak.. 
LegWn. Am. Co.^for Inti CpuM.: 100 
bbl.. Naplfti, F. Boehnv LW.; 400 bbt, 
Naples, Order. Palm—SOl oak.. Rotterdam. 


African ft Ea.stvrn Trading Co.; 100 csk., 
Liverpool, Fourth St., Nal'l Bank; 306 csk., 
Liverpool D. Bacon; 294 cak., Liverpool, 
.Niger Co' no esk., Liverpool, Order; 128 
cHk.. Hamburg, African ft Eastern Trad¬ 
ing Corp.; 268 csk., Hamburg, Order; 79 
bbl. Belawan Deli, Nat’l City pank. Palm 
Kernel--59 csk.. Liverpool Niger Co. 
l*erUlar-40(i bbl..”Danen, Balfour, William- 
son ft Co . 100 bbl., Kobe. Mitsui ft (*o.; 
160 bbl., Kobe. Bank of N. Y. Nesame— 
291 bbl., Uotlerdam. Nat’l City Bank. 

OIL SEKDH—Castor—42,973 bg.. Co- 
canada. Order; 2,296 bg.. Para, Central 
Union Trust Co ; 1.782 bg.. Samos. Bank 
(,)f N Y ft Trust Co. Linseed—69.018 bg.. 
Buenos Aires, Order; 8.700 bg., Uosario. 
Order, 20,704 bg., Rosario, L. Dreyfus ft 
Co.; 16.609 bg,, Buenos Aires, Order; 124.- 
944 bg.. Buenos Alres, Order; 8,111 tons, 
Buenos Alrej?; L. Dreyfus ft Co.; 17,4 j 1 
bg., Rosario, Order; 6.127 tons. Rosario, 
.Spencer Kellogg ft Sons. 

PITCH—12 bbl., Llvorpool, Order. 
PYRIDINE -10 dr., Kottordam, P. E 
Falkingham; 6 dr do., Rotterdam, Meteor 
ProduclH Co.; 24 dr., Rotterdam, 1.unham 
ft Moore. 

POTAHHUJM salts— 100 dr. perman¬ 
ganate, Uotlerdam, J. D. I^JWls; 2,(l00 bg, 
muriate and 60 bhl. sulphate. Bremen, A. 
Vogel: 88 csk. nitrate. E. Suter ft (.o.; in 
(ir. permanganate, Hamburg, Lqultablo 
'Trust Co., 648 dr. caustic, Hamburg. A, 
Kllpsteln ft Co ; 29 csk, salts. Hamburg. 

A Kllpatem ft Co.; 93 dr caustic. Ham¬ 
burg Order; 43 csk. carbonate. Hamburg, 
orde!" 1 '(25 pkg. eholrate, Marseilles. Asia 
Banking Corp.; 260 bbl. chlorate. Mar- 
hollies. Order, ,100 dr. perchlorate, Mar- 
Hoillob. Order; 49 csk. pnissiate. Llvorpnoi, 
order- 10(1 dr permanganate. Hiunbuvg, 
onh'r; 4,5ii0 bbl. chlorate. Hamburg, Or¬ 
der, 30 cak. melablsulpbUc. Hamburg, (tr- 
der ; 3,000 hg. muriate and 3,000 bg. sul¬ 
phate. Hamburg, Order; 2,260 bg. muriate. 
Antwerp Hoc Comm, des I^otasses de Al¬ 
sace. 1,260 CBk. chlorate, Anlwerp. Order, 
226 csk do. Marseilles. Order. 

QlJIt'KHlLVEB — 60 fl., Vera 
I•(^ill(m ft T'olrler; l.oon fl.. Allcant(\ Haas 
Bros . 60 11. (lenoa. Order. 

<JUKBKA« HD 25.053 hg.. Bueno.s Aires, 
Tannin Corp. 

HUEIil.AC- 690 OH.. HangUok. Order. 
300 bg., Ix>ndon, Order; 20 cs,, Hamburg. 
A. Murphy ft Co.; 26 bg. Hamburg. Irving 
Bank-Col. Trust Co. 

HODIUM HALTW — • 7,603 bg. iiltratj’. 
l.uitque. W'e.ssel. Duval ft Co.; 10,366 hg. 
hiuiquo, E J du I’onl de Nemours ft Co.; 
93 bbl.. nhosphate, Antwerp. A. Kllpsteln ft 
Co 62 dr. Bulphltt* Hamburg. Order; 160 
CH, chlorate, Clenoa, C. W. Campbell; 12 
cKk. pni.HSiat*-, Liverpool, Order; 2(i0 csk. 
hyposulphite. Hamburg. Order; 160 bg. sill- 
cute, Hamburg, (‘)rder; 216 csk. nitrite. Bre- 
vik Order, 4,106 hg. synthetic nitrate. 
Hrevlk, ('rder; 7,816 bg. nitrate. Antofa¬ 
gasta, W It. Oraee ft Co.; 9.861 bg. ni¬ 
trate. [(juique, W. R Crace ft Co. 

HULPHUB—15 csk. refined, Liverpool, 
McKesson ft Robbins; 6 csk. do., Liver¬ 
pool Malllnckrodt Chem. Works; 40 ca. 
refined, Hamburg, Order. 

StlMAC—1.060 hg., Palermo, Nat’l City 
Bank. 910 bg.. Palermo. Order. 

TALI^OW—147 csk., Buenos Aires, Bank 
of the Manhattan Co ; 278 tc.. Montevideo, 
Buttery Park Nat’l Bank ; 101 csk., Buenos 
Aires, Swift ft Co.; 152 pkg, Montevideo, 
Swift ft Co. 

TARTAR—276 bg., Seville. Order; 220 
bg., Maraellles, C. Pflser A Co.; 427 bg., 
Marseilles. Tartar Chem. Co.; 806 bg.. 
Alicante, Tarter Chem. Co. 

THORIUM NITRATE—60 C8. Hamburg, 
American, Kruger ft Toll Corp. 

TUMERIC—607 bg, Cochin. Order: 29 
bg, Aleppey. Darragh, Small ft Co. 

VRGETABLE TALIA)W—600 pkg., Han¬ 
kow, Am Linseed Co, 

WAXES—87 bg bees, Antwerp, Elbert 
ft Co. • 222 pkg. carnauba, Ceara, Laaard 
Preres; 222 pltg do. Ceara, Nat’l Park 
Bank; 800 bg paraffine. London. Asiatic 
Petroleum Co,: 283 bg. carnauba, Parft, 
Int'l Acceptance Bank; 177 bjL do, Part^, 
Laxard Freres; 967 bg do, Para, Nat l 
City Bank : 167 bg.do. Para, Strohmeyer ft 
Arpe; 910 bg do. Vara, Order. 

WHITINO—2.000 bg. Antwerp. Brook¬ 
lyn Trust Co. ^ 

KINC OHORIDB—188 oflk, Hamburg. 
Order 17 bbl. Hamburg, Order. 

UNC OXIDB— 100 csk, Ztotterdam, B. 
U. ft F. Waldo. 
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Current Prices in the New York Market 

For Chemicah, OUt and Allied Product* 


General Chemicals 


Acetic nnhydriJc, 85‘J(„driiiti9 lb 

Accioiu'.druiiui. 11). 

^oid, iicctic, 28%.bbl.100 lb. 

Accuc, S6%, bbl.100 jb. 

Gliicial, 94i%. bbl.100#). 

Horio, bbl. lb 

Citric, kom. lb. 

Formic, 83%. Ib. 

Cbillic, lech. lb 

Hydrofluoric, 5?;;, carboys Ib 
Liifltic, 44^,1, tech., liy,lil, 

bbl. 

22'i tcrb . IikIiI. bbl , 
Muriatic, 18" InnkH Ib 

Muriatic, 20'^, Luiikn, Id 
Nitric, 'ih^.oarboyB... 

Nitric, 42"', carboyB. 

OIiMitii, 2l>. tanks. 

I Ixalic, crvHt hIn, bbl. 

Phosphoric, 5b', carboys 

Pyroitallic, rcsublimcd. 

Sulpliunc, 60", tiinkfi 
Sulphuric, 60'',(lruiuR. 
Suiphnru', hf*",litnK8 .. 
Sulphuric, htb' drums . 

Tannic, F S P , bbl .. 

Tannic, tcrb , bill .. 

Turiiiric, imp. crvH , bbl . 

'I’artiinc, imp , povAil , bl)l. 
Tarlanc, domcRlir, bbl.. 
Tiim/Htir, pcrlli . 

Alrohi'l, liiityl, drums, fob 

A I c o b o 1 ethyl (CoIci|:nc 
spirit'.bbl . 

F(li\l, l‘*0n-f V S P ,bl.l 
Alcohol. iiK-tlivl (.SCO Methanol) 
Mcoiiot, dfi)'ilur(‘<l, IPb proof 
No. 1, special bbl . 

No. l.sp.Tjiil.dr 
No. I, tH8proof,bbl 
No 1, i8Bi>roof,dr 
No S. I88proof,bbl .... 

No 5, lflfl])roi>f,rlr 
Aluni,i)miiiolii)i, lump, bbl 
Potash, iiiio|i. bbl . 

(Ihromc, lump, pot iwli. bill 
Aluminum suliihate, com . 
bans Mb 

Iron free baits 
A<|uuammoiiin, 26®, drums 
Ammonia, anhydrous, evi 
Ammonium carbonate, iiowd 
casks, upported 
AiiiJimnium cnrboiaifc, pmAii 

domestic, bbl 

Arunioniuiii nitrate, tech., 
ciisks 

Ainvl ncetHfe tech , drums .. 
Arsenic, while, powd , bbl ... 

Arsenic., red. powd . kegs. 

Parium oarbonate.bbl.. .. 

Horiuni chloride, bbl. 

Ilariuni dioxide, drums.. 

Barium nitrate, ouaks . 

Barium sulphate, bbl. 

Blanc flxo, dry, bbl. 

Bleaching powder, f.o.b.wkn , 

drums .lOi 

Spot N. Y. drums.HH 

Borax,bbl. 

Bromine, cases . 

Calrii'maoetstc, bags.MU 

Calcium arsenate,dr. 

Calcium carbide, drums 
CalhitiTP chloride,fused,drums 

Oran, drums. 

Calcium phosphate, mono, 

bbl. 

Camphor^ oases . 

Carbon bisulphide, drums — 
Carbon tetraonloride, drums. 
Chalk, p r e c i p.—domeat In. 

light, bbl. 

Domestic, heavy, bbl. 

Imported, light, bhl. 

Chlorine, liquid, cylinders.... 
Chloroform, tech..drums... 

Cobaltoiide,bbl. 

Copperas, hulk,f.o.b. wks.... 

Copper carbonate, bbl. 

Copper eyanide, dnms.. . 
Coppersulphata, eryB.,bb]., I( 

Creanverf tartar, bbl. 

Epsom salt, dom., tech., 

bbl.10 

Epsom salt, imp., tech., 

bad.1,P 

Epsom salt, UJB.P., dom.. 

bhl.10 

Ether, U.8.P.,dronis. 

Ethyl aostaU, pom.. 85%, 

drains. 

Ethyl ioetats. pvp (aestle 


$0 38 
. 25 - 
3 38 - 
6 75 - 
12 00 - 
lOl- 
4'> - 
14 - 
45 - 
12 - 


7 00 
12.50 

.52 

.16 

.50 

,121 


lb 

llj- 

. 12 

It) 

05'- 

06 

lb 

90 - 

1 00 

lb. 

1 00 - 

1 10 

lb 

041- 

05 

ll> 

.06 - 

061 

ton 

18 50 - 

19 (10 

Ib. 

.I3i- 

. 131 

lb 

071- 

08} 

Ih 

1 50 - 

1 60 

ton 

9 50 - 

M no 

ton 

13 on - 

14 0(1 

ton 

16 00 - 

16 50 

ton 

20.00 - 

21.00 

]b 

.65 - 

70 

Ib. 

.45 - 

50 

Ih 

.37 - 


Ib 

37 - 


II) 

.371- 


lb 

1.10 - 

1.20 

lb. 

.26 - 

.28 

Rul. 

4.75 - 

4 95 

gal 

4.70 - 


Kill 

.39 - 

41 

gill 

. 3.3 - 

35 

gill 

40 - 

42 

gal 

34 - 

36 

(')il 

38 - 

40 

gal. 

32 - 

(4 

lb. 

031- 

03; 

Ill 

02;- 

0 5', 

111 

05'- 

.05} 

tb. 

1 50 - 

1 65 

Ib 

021- 

.023 

11. 

06;- 

.071 

tb 

30 - 

.30} 

Ib 

091- 

.10 

Ib 

13 - 

.14 

ill. 

10 - 

II 

R»1 

3 50 - 

3 75 

11) 

14;- 

. 15 

Ib 

141- 

14} 

ton 

78 on - 

80 00 

ton 

90.0(1 - 

95.00 

Ib. 

18 - 

.18} 


08 - 

.083 

lb. 

04 - 

.04! 

Ib. 

.04 - 

.041 

Ib. 

1.90 - 


11) 

2.40 - 


Ib. 

.05i- 

■.05} 

Ib 

.28 - 

.30 

11) 

4.00 - 

4.05 

lb. 

.17 — 

.18 

lb. 

.054- 

.051 

ton 

22.00 - 

23 00 

ton 

28.00 - 

30 00 

Ib. 

.06}- 

.07 

Ib. 

.86 - 

.88 

Ih. 

.07 - 

.071 

lb. 

.09}- 

.10 

11). 

.044- 

.04} 

lb. 

.034- 

.03! 

Ib. 

.04}- 

.05 

lb. 

.06 - 

.06} 

11). 

.35 - 

.38 

Ib. 

2 10 - 

2.25 

ton 

19 00 - 

20.00 

Ib. 

.19 - 

.20 

lb. 

.47 - 

.50 

01b. 

6 00 - 

6.25 

lb. 

25}- 

.26} 

Olh. 

I 90 - 

2.15 

01b. 

I .OO - 

1.15 

01b. 

2.50 - 

2.60 

lb. 

.13 - 

.15 

*•1. 

.80 - 

.85 

«al- 

.95 - 

1.00 


T hese prices are for the spot 
market in New York City, but 
a special effort has been made 
to report American manufac tubers’ 
quotations whenever available. In 
many cases these arc for material 
f.o.b, works or on a contract basis 
end these prices are so designated. 
Quotations on imported stocks are 
reported when they arc of sufficient 
importance to have a material 
effcqt on the market. Prices qtiotcd 
in these columns apply lo large 
quantities in original packages. 


Sodium fluoride, bbl. 

lb. 

80.094- 

Bodium hyposulphite, bbl .. 

lb. 

.02}- 

HiMiium nitrile, casks. 

Ib. 

.08 - 

HiMlmin peroxide, powd., Ciisca 

Ih. 

.26 - 

Bodium phosphate, dibasic. 



bbl.. 

lb. 

.03!- 

Bodium priissiate, yet. drums 

lb 

.171- 

Bodium silicate (40®, drums) 100 tb. 

.80 - 

Bodium lihcaio (60®. drums) 100 lb. 

2.00 - 

Bodium sulphide, fused, 6lk 




10 10 
. 0 ) 
.Oli 
.50 

.04 

.17^ 

1.25 

2.25 


lb. 


Formaldcoydc, 40'^., hbl . Ib. 
rulh'rsc'Hrth—imp ,puwd., net ton 
]''ufi('I Dll, ruf.. drums.. gid 

Fusel (.III, crude, tirunis khI 

Gliiiibrr8.siill, wks .biigH. 100 lb 
Gltiuberssuit,imp ,bu«s 100 11' 
Glyeeriiic. c p , clrums extra Ib 

Glv’<‘<‘iiiie,«lyniunile, druuiH lb 
Gll'eeniie, ei iide 80'lb 
lixliiu-, resubliMU'il Hi 

Iron (ixide, ml, disks . . lb 
U'ikI- 

Wliife.bafllccarbouaic.dry, 
ciwks . ... lb. 

\Miile, basicRulphate. cawks l|i 

While, in oil, kegs. 

1b-il. dry. casks .. 
lied, ill oil, k(‘cn 
Lead iireliite, while er\s . bh 
Hniw ti, bnikeii. easks 
r;cad nrHenate. imwd , bill 
I.iiiio-livdriited. bbl.. . 
l.idic, liUmp, bid 
LlMiurRe, com III , casks... 

Jjlllioiitiolie, bllRS. 

ml)l)l 1 " 

Macnesiuiii carb , (ooli . bajis Hi 
elliauoi, ')5' ,, bbl 
Me.!nm.d.97',.blil 
Nirkel sail. double, bbl . 

Nickel BftUs, sIiirI'', bbl.. 

J-'liosRene . 

IHiosjihorus. red. discs . . 

I’boHpIiorus, yi’llow, CHBC" 
I’otnRsium biehrnmiito, du*ks 
Potaasivim broniido, grun , 

bbl . 

rotasHium carbonate,80-85',, 
calcine<|, casks. 

Pofnssiutii chlorate, powd, 
i’oiiiafiium cyanide, nnmis 
Potasaium, first sorts, cask 
Potassiuiii hydroxide (caustic 

potash) dnuns. lb 

potassium iodide, oases. lb. 

. Ib. 


$0,141- $0.15; 
30 no - 32 00 


lb 
Ib 
1 Ih 
1I> 

Ib 

oer tnj) 
iHlIlb 
111 
111 


. 1 , 

Mid 


11 ). 


lb 


Ib 


lb. 

lb 


lb. 


1I> 

II). 


Ib. 

lb. 


Potaasiuni nitrate, bbl... 

Potassium permanganate, 

drunii. 

Potassium pruasiate, nnl, 

casks .... . 

Potaeflium prussiatc, yellow, 

casks . 

Salainmoniiic, white, gran., 
casks, import^ ... 
SalammoiiuK., white, gran , 

bbl., domestic. 

Gray, gran., casks. 

RalscKlfi, bbl.100 ii>- 

Balt cake (bulk). Mm 

Bo^ wh, light, 58% flat, 

begs, eontrart. 100 Ib. 

Soda asn, light, basis, 4B'!'i, 
bags, contract., f.o.b.. . 

wks. 100 lb. 

Soda Rsh, light, SSP/o, flat. . 

bags, resale. 100 Ih. 

Soda ash, dense, bags, con¬ 
tract, basis 48%,.100Ib. 

Soda ash, dense, in bags. 

resale.100 lb. 

Buda, caustic. solid. 

4^ms, f B.S. lOOlb. 

Soda, caustic, basis BV?;, 

wks., contract.100 lb. 

Boda, caustic, ground and 

n^e, cnniracts.100 lb. 

Boda, caustic, ground and 

flake, resale.100 lb. 

Bodium acetate, works, bags., lb. 
Bodlumbicarbonate, bbl... 100 lb. 
Bodlumbiehromatc,casks.... lb. 
Bodiumbist^hats (nltcrcakc) ton 
Sodium bkiUphite, powd.. 

UJ5.P.,bW.. Ib. 

8oiUummra(e,ksci. n. 

Sodium dUotkb.long ion 

Sodiumlb. 


3 55 - 

4,05 

2 50 - 

2 60 

1 20 - 

1 40 

85 - 

.95 

17; • 


161- 

■|6i 

1 i 

Ml 

4 53 - 

4 65 

12 - 

18 

.09J- 

, 10 

.091- 


.121- 

".\4 

.ii;- 

.12 

.13}- 

.15 

.13}- 

. 14 

12}- 
.23 - 

.24 

16 80 - 

7 0(1 

3.63 - 

3.65 

.101- 

.11 

.07 - 

.07} 

.07 - 

.071 

.08 - 

.081 

1.18 - 

1 20 

1,20- 

>.22 

. lOi- 
111 


.111- 
.60 - 

,75 

15 - 

40 

30 - 

35 

111- 

.11} 

19 - 

20 

.06;- 

071 

1)7}- 

.08 

45 - 

.50 

09 

.09} 

081- 

,09 

3 65 - 

3 75 

.06!- 

.071 

20 - 

.21 

70 - 

72 

.36}- 

.37 

.07 - 

.071 

.071- 

.08 

.08 - 

.09 

1.20 

1 40 

26 00 - 

28.00 

1 60 - 

1.67 

1.20 - 

1 30 

1.75 - 

1.80 

1.17}- 

1.20 

1 85 - 

1 90* 

3.30 - 

3.'40 

2 50 - 

2.60 

3.80 - 

3,90 

3.72}- 


-05}- 

!o6} 

2.00 - 

2.50 

.081- 

08} 

6.00 - 

7.00 


.04} 

,06}- 

.07 

12.00- 

13.80 


ftT'c drums 

Sodium sulphite, orya., bbl. 
Stroni mm nil rate, powd . Idil. lb 
Kiilphtir ohlonde, yc) drums. Ib 
8ul|)hur, crude .... . f( 

At mine, hulk., tc 

Sulphur, flour, bag.100 Ih 

Kulphur, roll, boa .. lOOlh 

Sulphur dioxide, liquid, cvl... H 
Talc—imported, hints t( 

Tide —ilomi'stie powd , bugs, ti 
Tin birhloruh-, bill 11 

Till iixide. bhl . . H 

'I'm rrvHtals, bbl. 11 

Zinc eiirbfinate, bags.. 11 

Zinc ridnride, gran, bbl. 11 

Zinc cyunidc. drums.. I) 

Zine oxide,, lead free. bbl. ll 

5', lead Mulphute, bags 11 
10 to 35 '.'(j lend sulphate, 
lings . II 

I’reiieli, rwl sen), bugs 
I'ri-neh. green seal, bug: 

FieiU'h, wliHe Hi'id, bbl 
Zine Hulplmto, hbl.. 


Ib. 

Ib 

III 

ion Ib 


.041 

:?5' 

.05 


.041- 
034- 
.12 - 
04j- 
18.00 - 20.00 
16 00 - 18.00 
2 25 - 2.35 
2 . 00 - 2.10 
.08 - .084 

30 00 - 40.00 
18 no - 2S.0O 


:;5‘: 
.06 - 
.37 - 
.08 - 
.071- 

07 - 
(i'j; - 
. 101 - 
12 • 
2.50 - 


.151 

.M* 

.07 

.58 

.081 


Coal-Tar Producis 


Aiplia-naphthiil, prude, bbl . . 
Al|)liH-implithul, ref , bbl 
.Aiphii-naphtlivlumiiie, bbl.... 

Aniiine oil, ilniiiis . 

.Aniline salts, bbl ... 
.\iiihriic('ii<\ 80' ; ,drums. . 

A n t ll rn p e ti e, 80',, imp , 
ilru'UB, duty pfU'l.. • 
Anthraiiuinone, lY',, paste, 
diuiiis 

Bentuldehydr M.S.l'., curia iVF 
teeh, itniniH 

Bcneeiie, pure, wntnr-whilr, 
t’lnks iiiid drums 
BenEene. 91? ,', tanks ft drums 
BeiiEene, 90',’;, dnitiiR, rcsiile. 

lieiiEidine base, bbl. 

Beiieidine sulphate, hbl. 

ItenEiiie acid. U S.r., kegs ... 
Ileiixoiite of soda. TkB.P., blil. 
lk*n*\’] pldoritic, 9^97%, ref , 
dnttiiB . 

Benr.yl rhloride, tech., <lruiii8 
Beta-iiuplit Iml, subl , bbl... 

J3ota-nnphtlmI, tech., bbl. 

Beia-napht.hylaniine,tech.. 
rarliasol, bhl. 


$0.65 - 
75 - 


10.80 

.90 


.M- 


Cresylio acid, 97%, resale, 

drums . 

95-97%,drums, resale.... 
Dichlnrbensenc, drums.... 

Dicthylaniline, drums. 

Dimctbylnnllitir, drums.... 

Dinitrobeiisene, hb..• . 

Ifiiiitroclorbenseneh bbl. 

I)initronaphtlialefi6, bbl. 

Dinitrophenol, bbl. 

Dimlrotolucnc, bbl. 

Dip oil, 25'/;,, drums. 

1 )ipbenylaminc, bbl.,. 

H-ftcid, bbl.;. 

Mcla-phenylenediamine, bbl. 


Monochlorlienspne, drums.. 
Monnethylsniline, drums... 


Naphthalene, balls, hh1. 

Naphthionatc of soda, bb].. . 
Naphthionic acid, crude, bbl. 
Nitrobcnsenc, drums. 


Nitro-tolucne, drums.. 


C)rth<MmKlopheno},kcn... ■ 
OrthtKliohlorbenspnc, drums 
Ortho^nitrophenol, bbl..... . 
Ortho-nitrotoluene, drums... 

Orfho-toliiidine, bbl. 

Para-amldophcnol, base, kegs 
Para-amidotihenol. UCl. kegs 
Para-Kilelilorbensene, bm.... 

raranitranilinc, bhl. 

Para-Ditrotoluene, bbl. 

Para^phen^nediamina, bbl. 

ParM^ilulaine.bbl.. 

rbthafo aahydrida, atii . 

Phenol, UJ.P., drums. 

PIoHos^.mL ... «v. 

Pyridine, aora .4 druii|p. 


Ib. 

.35 - 

.37 

lb. 

.16 - 

.16} 

li). 

.24 - 

.25 

lb. 

.75 - 

1.00 

lb. 

,70 - 

.75 

Ib 

7(1 - 

.75 

Ib 

1 40 - 

1.45 

Ib 

75 

80 

gal 

30 - 

.32 

gill. 

27 - 

.30 

Rill. 

. 30 - 

.33 

lb 

.85 - 

.90 

lb. 

.70 - 

.75 

lb. 

.72 - 

75 

lb. 

,57 - 

65 

lb. 

.45 - 


Ib. 

.3(1 - 

.35 

i>). 

.55 - 

.60 

lb. 

.224- 

.23 

ll). 

.80 - 

.90 

lb. 

.75 - 

.90 

lb. 

.25 - 

.29 

lb. 

.28 - 

.30 

gat. 

1 30 - 


gal. 

1.2(1 - 

T25 

B). 

.07 - 

.09 

Ih. 

. 50 - 

.60 

lb. 

.42 - 

.43 

lb. 

. 19 - 

.20 

lb. 

.22 - 

.23 

lb. 

.30 - 

.32 

lb. 

,35 - 

.40 

lb. 

.20 - 

.22 

gal. 

.25 - 

.30 

lb. 

.50 - 

.52 

lb. 

.82 - 

.90 

11). 

1.00 - 

1.05 

lb. 

3.00 - 

3.50 

11). 

. .08 - 

.10 

lb. 

• .95- 

t.io 

lb. 

.09 - 

.09} 

Ib. 

.091- 

.10 

lb. 

.58 - 

.65 

lb. 

.55 - 

.60 

H). 

.10 - 

.12 

lb. 

.30 - 

.35 

lb. 

.15 - 

.17 

lb. 

1 25 - 

1.30 

Ih. 

2.30 - 

2.35 

lb. 

.17 - 

.20 

lb. 

.90 - 

.92 

lb. 

.10 - 

.12 

lb. 

.14 - 

.15 

Ib. 

1.20 - 

1.30 

lb. 

1.25 - 

1.35 

Ib. 

.17 - 

.20 

Ib. 

.74 - 

.73 

lb. 

.60 - 

.65 

lb. 

1.45 - 

I.M 

Ih. 

.95 - 

.88 

lb. 

.35 - 

.36 

Ih. 

.55 - 

.57 

lb. 

.20- 

*22 

i>i. 

aon 

iHll 
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Pyridine, Imp., Irumdl. 

HMoreinol, tMh,. krip. 

TtuMiminol, pure, Icpiri.. 

K-«alt. bb). 

Babeylic acid, terli , l>bl. 

Ralirylift Hcifi, T S I’, bbl .. 
Bolvent iittplitlm, waier- 
tt liif !•, (IniiiiM 

ilrurip;* ■ . . 

ftjlphnmlif nful, fnidi.-, bbl.... 

TiilllidllH-, lil-RD . 

TiiliiiilirH-, iiiixi'il. kcKfl. 

Tiilijcni', 1;ml r:irw. 

’riiliinir, ilniiii.'i . 

Xi li lin»‘>i ilnuiih . 

XvImk', i)iir''.ilriirim 
X I ll'lrl-, rrrrii . llrillTlH 

X vieiii-, cipiii , turikH. 

Naval Stores 



•2.50- 
1.40 - 

Ib. 

2.00 - 

lb. 

.55 • 

ib. 

.47 - 

lb. 

.56 - 

gal. 

.37 - 


.74 - 

. 18 

Ib. 

33 - 

lb. 

1.20 - 

lb. 

30 - 

gal. 

. 30 - 

gal. 

.y> - 

lb. 

.45 - 

ga! 

.75 - 

g/d 

. )7 - 

giii 

.32 ■ 


•2.75 

1,50 

2.25 

.60 

.48 

.52 

40 

r2[] 
.38 
I 3U 
.35 
. 15 
.41) 
.47 
I no 


Krif-Ul li*lbbl . . 
iln.mil 1M, 

illihlll K-S.. libi 
|{n.mii vv (; -\s w ,b».l. 

W'noil rnslli, bill 
Tiirtvi'tii liK', hi'ii Its nf. lilil 
V> omi, HlCJlIll lIlMt , bill 
Wnnii. (IcHt liisl , bill 
Pine tiir jpIIcI', bbl 
’I'lir, kiln burni'il, iiiiL., 
PiMnrt fur, bbl. 
ibiMii oil. lir.Ki run. bill 
Hi'sin nil, H«‘p'inil run, bbl 
I’lir in nit, 1 biril run, bbl 
Pine nil, Ate'iin 'list 
Pine nil, liiTr, 'Ii'kI <iis! 


2R01b, 
280 lb, 
280 lb, 
280 11, 
.280 lb 
ivi\ 

fill 

I’iil 

200 lb 
, 5011 n,. 
3011 II) 
fl.l 
fill 
iritl 
fill 
fnl 


$6 in - 


I'ini' tiir Dll, ri < 

pal. 

48 - 


llc'ds, ( ':iMlime Nd ' 

Pine tar ml, crude, tiinkn 



1 Kide 11 d. e'lsks . 

f D b 1iirl(HDliVllie, I 'l'i .. 

gal 

32 - 

.32', 

I’lirn 1 Diier, ki-p' 

pine tar oil, dmihle n f , hhl , 

gal 

- 

.75 

\ ermiliDii, I '.npli'. 

Puie t'lr, re) , tlim, bid 

p-,1 

- 

.25 

V.I|M^^.^•|,n)nll•,C 

PtnewDod cii-Dsote, i- f 1>1>1 

L’ld 


.52 

ihti.T.J'rei.eli.ca 


Animal Oils and Fats 

Ib'KriiH.bbl 


■.•lln«-,bb| 
l,;it.lnil,i:xtraNn l.bbl 
Ni atslniitnll 20clef. bill 
\n l.blil 
Olen steniine 
lO'd Dll, tlwl illrd (I )> bbl 
SiiixiiiiIhhI bill 
TitllniA , ex' ni. 

Tullnw nil. iM‘i'llr>.'i, bill 


lb 

inil. 

fill 

ynl 


Ib^ 


$1) iH,- 
117:- 
')(1 
I 30 
02 
I0‘ 

) I 
I I 
1)8 
04 


$0 04' 
07; 


Vejfelable Oils 


3, bbl 


(hintu! rill, Ni' 1. hill 

Ih 

14: 

■35 

(’hlliiiWDDd ml. hhl 

Ih 

34 - 

('ncDliiit Dll, ( V lull, hhl . 

Ih. 

iO - 

in; 

Ci-vIdi;, tank , \ 5 

Il> 

0KJ-- 

09 

CdCDIIUI r.ll, < I'cilin, hhl 

III. 

. if*;- 

.10’ 

Corn I'll, eru'l", l>'il 

Ih 

.1?!- 


( 'l D'h' 1 'inks, (1 M )> IiilH 1 

OotlDiis, !..! Dll, enidr- (f d h. 

Ih 

. 10 - 


null), 1 links 

Ih 

,09; 


SiiMiiiiiT m'IIdw .bid 

Ih 

. 12 - 

iH 

\V'inf<‘r velldw. bid, 

II. 

1 

Lin.sf'isl Dll, niw, C'lr luts, bill 

«-d 

'-I ^ 


Ifiiw, tank curs tdiim ) 

fid 

1 0" - 


pDileii, l•urs, Id-i idmii ) 

I'fd 

t 16 -. 


Olive Dll, rieii.'il iirerl, Mil. 

Pill 

1 10 - 


Siil|iliiii. 1 iDots) hill . 

Ih 

09 \- 

. 09 ; 


Ih. 

.071- 

08 

Nig.-r e:isk.. 

Ih 

07: 

.07; 

Palm kernel, hhl 

Ih 

.09',- 


Peanut ml, ernde. 1 links tuiilh 

Ih 

.|3>- 


Peanut ml, retiiie'l, hhl 

III. 

. 17 - 


P.T 11a. hid 

Ill 

, 161- 

in! 

HaiMW'erl I'll, refined, hl'l . 

Pill 

.84 - 

.8) 

Ifftpeseisl Dll, lilnwn, hl>l 

gill- 

90 - 


Si'siinir- hhl 

111 

III- 

. 12 ; 


Ih 

. 13 - 


Tnnk. f D l> pill’ll I'eu.isi 

III 

. lo; 

ini 

Tiiuk.d dI. \ 1 4 

n. 

lo;- 

10 ; 


Bumne.nound. blurs 


Rtlin/iC, (louiffitic, bogs. bin 

Hlurrii, eurn, bogs 100 Jb 

Tapioca Ouur, bugs. lb. 

Extracts 

Archil,noiif .bbl lb. 

(’/icMdJul, 25', tnnnin, tank«. lb. 

1 )ivi-divi. 23', l.'iiinin, bbl . 

I•ustl^. nrvsliils, bi,|. 

I' listn , li'|Piip|, 42 . bbl 
1 iiiNibiiT.Iii| ,25', tiinmii.bbl. 

Ilemril iiu' i rys , bbl 

I leiiil'K'k. 2 5' , I niiniM, bbl 

i iMiernie, snlnl. ilruins 

1I\ pernie, li<niiil. 5 I , bill.. 

I.iii'tt iind, ervs , bill , . Il>. 

I I Ij'ivnnib ll'l . 51'', bbl. . II). 

(Jitebrnehn,.snild, 63' , liinriin, 

iihl .. . ... lb. 

.'^uriKie, ilnin., 51”. bM, lb. 

Dry Colors 

I'.hii'ks f'arbnMKii.s, b:ifs f n b 


(on $63 00 -$67.00 


40.00 - 42,00 


2.97 

.05J- 


3.07 

.06} 


$0.17 - 
.02 - 
.04 - 
.20 - 
08 - 
08 - 
14 - 
04 - 
.24 - 
.14 - 
. 1') - 
.O'J - 

.04J- 

.06i- 


$ 0.(8 

.03 

.05 

.22 

O') 

oo 

18 

.(I5 

.26 

.17 

.20 

.10 

.05 

.07 


b.iinliblni'k.lil.l 
Mu.p i.d.luilk 

i|, 1 hlnli7.< . blit 
I'rii.sialtbbl 
I hr illialllK .bill 
MiM,..tsi,.|,nii, Iral .bill 
Sic nil,I, 1 Iniiicstir bill 
I inliei, ’I'll) ki'\. iihl 
ri'i ns ('lirnirii. Cl' I.iid 
hl.i 

( liriaiic, c'liuiiiirn'iii]. bbl 

I' lie. Iiiih. 

40, tin.s 


III 

trill 

lb 

III 

111 

111 


50 16 - SO 18 
12 - 40 

35 on - 45 00 
35 - .60 

33 - 60 

08 i .33 
06 - .14 

03C 04 

04 - 04 


.32 - 
. 12 - 
.30 - 
4.30 - 
in ' 
l.nn - 
I 30 - 
.20 - 
. 02 ’- 


Waxes 


$0.28 - 
. \^\~ 
. 32 - 
.40 - 
.23 - 
.42 - 
.23 - 
. 19 - 

.04*- 


Flsh Oils 


hiivlii'HN , bbl . . 11) 

Hi'esuax, eriidi-, Imirs lb, 

ll»-e!,wa\. ri-lnied, linlit, b.'U'H . Ih. 

Heesix ,i». pure w lute, eusen 11 1 

( ■anih-liilii, biifH . !b 

t'aninulia. .\n I.biijjH. lb. 

Nil. 2. NiiittiCntiiifrv.biicH lb. 

N'l 3. Nnrt li Cnuntrv, biu'.i lb. 

.Tiifi'Ui, (’uses . lb. 

^lnntIlll, erude. bnuB.. . lb. 

pHniliitie, erude, iniileli, |03- 

1 lOui ))...■ lb. 

Crude, ftcfilo 124-126 nip., 
biiKB . . - lb. 

Pef , I If3-I20in p .blign. lb. 

Ib-f , I 25 Ml p . biifft .... lb. 

Pel. 128-1 30 111 p , bnpH, lb. 
lief , I 33-|35iii p .hiifB Ih. 

Mef’. I 35-137 III p .biiir-) lb. 

StiMrieaeul, Hcle npesM’d, Imen lb. 

I >i)uble preBfed, liHHH. lb. 

’J'riplejireHsed, bauB . lb. 

Fertilizers 

Anitiioiuiiiu fnilpluite, bulk, 

f.n li wnrkh . 100 lb 

P U.P double liJifH. 100 11) _ 

PIuihI, dru'xi, liulk uni 

Untie, raw, 3 iind SO.pTourul . Ion 
I'ihIi ueriip, clnrii . drierl, wkn.. uni 
.Nitniteofmoiln,blips . lOOIb. 

Taiikiipe. Iiiph iirtulc, (.o.b. 

Chicago. unit 

Phosplmle rock, f o.b. iiiines, 

I'lnndii pebbh'i 68-72*,: • • • (on 
'I'ennes.'xei', 78-80* I .. ton 
Po( iissuiiii tmirmtf, 80*5 , biiir.s ton 
PolnsMiini sulphate, bnf* bnsin 

9(F; .. tnn 43 67 -- 

I )oul)le iiiiiiiurt' shIi . . toll 25 72 — 

Kiunit loll 7 22 — 


$0 30 
20^ 

. 34 

.41 

.24 

.43 

.231 

, I9l 

.15' 

.04{ 

.04', 

.OH 


.03 - 
.03J- 
.03}- 
.041- 

.05 -... 
.05i- .03J 

.131-. 

.14J-. .. . 


.04} 


.15!- 


$3.25 ■ 

3 85 . 

4 25 - 
27 no - 

4 no - 
2,60 . 


$3.30 

3.90 

30.00 

2.65 

3 50 


Cisl, Newfouiidlnud, hhl 

iml 

$0 70 

$0 72 

Piira—Upriver fine.. , 

lb 

Meiiliadon, light tm-ssed, bid. 

g)i1 

7ti - 


Upriver CDiirse. 

lb. 

White blearliisl, bhl 

pal 

.78 - 


Upnvereiuielii) bull. 

lb. 

Blown, bid 

g'.d 

82 - 


PlanlatiDn—1 irat latex crepr 

lb. 

Crude. I'liiliM (lob liirturv') 

P'd 

50 


iJibbetl KmDkrHl ahn’ts 

Ib. 

wiiale Nil. 1 crude, taiikn. 




' Briiwn rreyic, thin, 


roast . 

Ib 

.07% 

08 

! clean 

lb. 

Wiiiti'r. It’ll uTl.l. bid 

pal 

76 - 

.78 

Amber crerx'.No 1 . 

Ib. 

Winter, bleaeiu'd bbl 

pa! 

79 - 

80 

Gums 


Coeonut enk<-, Imps 
Gopru, s>in dru-sl.biipfi. te 1 I ) 
nun lined Paetlicei.ieU 
Cottonseed nu'iil, t o b nulls 
Unae ed euke, blips. 

LinMHal uieal. lull' 


(.1) $32 00 


. 031 
38,00 - 

36 on ■ 
38 50 - 


Dye & Tanning Materials 


Albumen, blnix’., bbl 
Albumen. I'pp, leeh, keps ,. 
Coohneiil, blips ... 
Clutch, l3‘'rueD, bull's . . 
Cutcb,lUlipnon.b!ili.f<. 

DpElrme.eorn.bajni. 

Dextrine, aunt. bags. . 

Divi-divi.bug*.. 

Fu»t in, sticks . 

I^Wlo, chips, bags... 

Logwooti.Btleks. 

[jocwoo(t.ehipA,bftitt. 

SuniBO, Icnvfti. Sicily, bari 


.|r>n 


$0 45 ■ 

,80- 
.35 - 
.04J- 
.13 - 
3.64 - 
3 99 - 
38.00 
30.00 - 35.00 
.04- .05 

28.00 - 30.00 

.02J- .031 

70.00 - 72.00 


$0 50 
.85 
.36 
.05 

• IH 
3.69 
4 09 
39.00 


$4.00 - $4 50 
8 on - 8.25 
34 55 - 


Crude Rubber 


»0 261- 
.21 - . 
25 - 
.271- 
.271- 

,251-. 

.261- 


Copal, (h)tipn, amber, baps 
I'liiBl liithiiu, bold, blips. 

Miimln, pale, htipB 
^ .pDUtiinik, Nil 1 bugs .,. 

'Duniar. Paitivm,rases .... 

Sinpiipore, .N'n. I, e:»M«*«. . 

Smgnpore, No 2, eases 
Kiuin, No Iprayps, 

Crdiu.'irv elui>s. , 

Manjiik, H.'irbiidoK, baps 

Shellac 

Rhelliir, oriinpe fine, hags.lb. 

Orange buperfiue, hags.. ..lb. 

A, C. paniet. baps.lb. 

Hlearheil, bonedry.lb. 

HlesrhiNl.frMsli.lb. 

T.N„bagt .lb. 

MisceUaneow Materials 

Aitfettoa, crude No. 1, 

V l.o.b., Quebec.ah. ton ISOO.IXb*.,. 


.26} 


•0.68 • 

.70 • 


.76 - 

.66 


Aabestoe, ehingle, f.o.b., 

Quebec .sh. ton 

Acbeetos. cement, f.o.b., 

Quebec .gh.tOD 

Baryta, prd., white, f.o.b. 

niilis, bbl.netton 

Bnrytee, grd , olT-color, 


yicn. Kill , ou- 

f o b. millnbulk. 
llarylet*. flitiifed, f 
St. Loum, hl'l 


net ton 


•65.00 - •85.00 
20.00 - 25.00 
16.00- 
13.00 - 
28.00 - 


?0.M 

15.00 


lb. 

$0.12 - $0 

13 


.23 - 


lb. 

.20 - 

20 

lb. 

.20 - 

20 

lb 

.30 - 

301 

Ib 

.34% 

35 

lb 

.24 - 

25 

lb. 

.65 - 

67 

lb 

. 18 - 

20 

lb 

.09 - 

09} 


13 n r y f e a. crii'le 

b, 

16.00 - 


mineH, bulk 

,net ton 

11.00 

CiuBein, l)bl , tech . 

lb. 

. 22 % 

.25 

(’Iiin.'i clay (kaolin) criido. 



f 0 b (in 

net ton 

7 00 - 

9,00 

W'lslied, f t) b ( Ih .,. 

. nat ton 

6 00 - 

9,00 

PriWCl., f D I) (hi 

net loll 

14 00 - 

20 00 

(Viiilrf.D b 3':i .... 

.net Ion 

8.00 - 

12 00 

Cirourid, fill) \ :i . 

net ton 

14 00 - 

20.00 

Imp , liiinii, hulk . 

..net ton 

15 00 - 

20 00 

Imp , pDwd 

net ton 

45 00 - 

50.00 

FeliUpiir, No Ipofterv, 

,. loiip ton 

6 00 - 

7.00 

No 2pDtterv 

. long ton 

4 00 - 

5 50 

No. 1 HDIlp . . 

King t<in 

7 00 - 

7,50 

No. 1 ('aimrliHii, f 0 

li. 



null 

lone ton 

20 00 - 

22 00 

Clraplnte, Ce%lor), lump, liist 



(liirilif\, bid 

lb 

06%, 


Ceylon, cliip, bbl. 

lb. 

.05% 


High g r II d e iirmi 

irpluiiiH 



crude 

ton 

15 00 - 

35 00 

CJum anihn’, umber, 

S'lrlp, 



bags 

lb, 

.15 - 

.16 

CiUm Iriigaeanl li. sorlH, hapa .11 1 

.50 - 

,60 

Nw l.hiips 

lb 

1.50 - 

1 60 

ICieselgulir, f u.l) Cul... 

ton 

4U 00 - 

42 00 

rol)N.3' 

. t'in 

50 00 - 

55.00 

Mapneaite. enele, f o.b 

('ill ..tun 

14.00 - 

(5.00 

Ptinucesfuiie. iiup . ciicl 

ke. lb. 

.03 - 

.05i 

Dom .Itnnp, Iihl 

lb. 

.05 - 

.05^ 

Dnm . grriuiid, bbl 

11 ). 

.06 - 

.07 

Silii'ii,gl'iBHsan'i, { D b. 1 tid .ton 

2.00 - 

2 50 


NiIieil.Hlilirl blast. f ■ 

Silica, aijinrphnufl, 
full Ill 

Silirn, lildg, snnd, f 

SniipHtmie. cnarfie, 
bapH 

Tale, 200 ine.sli, 
baps 

Talc. 200 niesli, 
baps 

Talc, 200 tn.sli, 
Allpele.S. hiiRS 


l> Iiid ton 
250.iiiesli. 

ton 
tnn 


1 b. I’ll 
fob. Vt 


ton 


5.00 


17.00 - 17 50 
2.00 - 2 75 


7.00- 8.00 


ton 6.50 - 9 00 

ton 7.00- 9.00 

'”ton 16.00 - 20.00 


Mineral Oils 

Crude, lit VS'elU 

Petinaylvania. 

(’oriiinp. 

Cabell . 

Somerset... . 

lllin..iH . 

Itidinnn.. 

KiiiiHUsiindDkhilH.nm. 28dep. 
Califomiii, ISdep jmd up 

((BHuIine, 

MoloTpasolme, hteel libls 
Naiihthii, \’. M A; deixl, 
steid bills 

Keriihene.rel t ank M-'iipon . 

Iliilk,W W export 
I.ubrieat iiip nils- 

(’s'liiiiler, I'enn , dark ... gal. 
IllooiulesR, 30(u 31 priiv.... gal. 

I'anifriii,|)!ile . gal. 

Spindle, 2nn, pair. iral. 

Pefrolatiini. amber, bbls... . 11). 

Porartine wax fsee wuxesl 

Refractories 

Itauxite brick, ^ f o.b. 

Pittsburph ... Ic 

(’hroine brick, f o h. Masfern shii)* 

ping points . 

(’hrorue ccnient, 40-50*', Cr^Oj.. . 
40-45% CrjDj. Backs, fob. 

lOnstem shipptDg pDinta. 
rireclay bnek, 1st. ()unhiy, 9-in. 
nhupes, f 0 1) Ky. wks .. . 

2n<l. <iiiiility, 9-in. Hlinpee, l.ii.b. 

wka... 

Magnesite bnek, 9-in. atraight 

(f.ob. wka.) . 

9-in. arches, wedgeaand key*... 

Scraps and spill B. 

.Sihra brick, 9-in. eixea, f.o.b. 

Chirngodisfrirt. 

Silica brick, 9-»n. Bixen, f.o.b. 

Ilinninghain district. 

F.o.b. Mt. Union, Pa 
Silicon carbide refract brick, 9-in. 


bbl 

$3.50 - 

bb) 

2 00 - 

bid. 

2 16 - 

1)1.1, 

1 95 - 

Idd. 

2.07 - 

bbl. 

2 08 - 

1)1)1. 

(.40 - 

bid 

I 04 - 

Etc. 

gal 

$0.22% 

gal 

.21’;- 

gal 

. 14 - 

gal. 

.07 - 


.27 - 
.20 - 
.24 - 
.25 - 
.05 - 


.30 

.22 

.25 

.26 

.05} 


ton 

too 


t.OOO 

ton 

ton 

ton 

1,000 

1,000 

t.OOO 

1.000 


•45-50 

50-52 

23-27 

23.00 

40-46 

36-41 

65-68 

80-85 

85 

48-50 

48-50 

42-44 

(.100.00 


Ferro-Alloys 

Ferrotifaiiium, 15-18':, 
f.ol). Niagara Tails, 

N.Y. ton $200.00 -$>25.00 

Ferruchroitiiuiu, per lb. of 

Cr.6-r,C.lb. .11) .11} 

4-6% C.lb. 12 - .1) 

Ferromanganeee. 78-82% 

Mn, Atlantic scalA. 

dutypaid.gr.ton 120.00 -. 

B|rieteleu«n, i9>2l% Mn.. gr. ton 40.00 -. 

FerronwJvbdenum, 30-60% 

Mo,perlh.Mo.lb. 2.00* 2.50 

Ferroeilieon. iO-15%.gr.Um 48.00 * 50.00 

50%.gr.ton 95.00 -. 

75%..gr.ton 150.00* 160.00 
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CHEMICAL AND METALLURGICAL ENOINKEBINO 


rprrotunBBten, 

pcrlh.ofW.. lb. 

Fprri>-uranium, 35-50% of 

IJ. pi'r lb. of U. lb. 

1 (‘rnivaiiadimn, 30-40%, 

H^rlb.ofV.lb, 


10.90 - JO.95 
6.00 -. 

3.50 - 1.75 


Ores and Seml-flnished Products 


ilaulitc, dom.4 crushed, 
(Incd, f.o.b. shippiim 


paints . 

ton 

$6 00 - 


Ciiri'iae or«‘ C’ulif. conepii- 

tnitcH, miJJ CrgOj. 

ton 

22 00 - 

21 110 

Cit \tlaiitie Hcaboiird. , 

Ion 

20 50 


f'-ilcc. idrv , f.o.b ovpiw 

ton 

7 , on 

7 50 

( ula*. furnace, f u.b oveiiM .. 

ton 

6,00 - 


I'liiorspiir. r'Hvel, f.o.b 
jiiiije.s‘ Illinois. 

t(Jli 

20.00 

21 50 

Ilincniio, 52% ril)* 

lb. 

.Oli- 

■"11 

.Maui'anesp ore, 50*’, Mn, 
cif Atlantic seaport ., 

unit 

.33 

iMiininmeBe ore, chemical 
(.\1 id 

Ion 

75.00 - 

HO. no 

.\i'i!vhd('nm', 85' ; .MoS^, 

per lb. ^il)SJ, N. 

Ib, 

. 65 - 

.70 

MdiiiuiU', per Uliil of TIiOj, 
(•if, All. aenport 

lb 

.06 - 

OH 

I’vnfcfl. Span , hues, c i f. 
All seiijiort 

unit 

.llj- 

.12 

I’ynLeH, Span., furimee size, 
c if All. Bciipurl . 

unit 

.Hi- 

.12 

I’vntes. doni fiiie.s, f.o.b 
tiiilies, (hi 

unit 

. 12 


Uiilile, 95% TiD? 

lb. 

. 12 -. 


rmiFsten, ftclie(>]it(», bO*'; 
3V'()s and over, jier miif 
WO 3 . . 

unit 

8.50 - 

8 75 

I'ang.strn, wolfniinlte. GO*'; 
3VOj and over, per unit 

'Nl >8 

unit. 

8.00 - 

8.25 

1 iiiiiitiin ore fenrnoljtr) pi'r 
iiiofr.Ds . . 

Ib 

3 50 - 

',75 

I'niimiMi oxide, 96'';, per Ih 
I'.Ob 

ll> 

2 25 - 

2 50 

\ anailniin {(fiitoxidc. **9', . 

lb. 

12 01 ) - 

14 00 

\ iinadiiiiii ore. i)«‘r 11). \' 2<)5 

lb. 

1 00 - 


/iireon, washed, iron free, 
f ob.Publo.Fia.. 

lb. 

.04J- 

.13 


Non-Ferrous Materials 


(.'(•Ilfs (XT I.b. 


('(-ppcr.elei'lrrdvlic ,.. 

I()l' hi! 

AluniiniJiii, 98 Id 99',. 


25 27 

Antiiiinnv, wluilesiile, CliineHe and 


.lapatiefic 


7 ; - «i 

N'lrkid, virKiii metal 


2H 10 

Nickel, iiignL and mIkh 


10- 

•M iiiu‘1 iiietiil, shot and hlocltH. 

'2 no 

M(Ui(*l ni'-ial, ineots 


38 ml 

M iinel ineiiil, .Hbeef burn 


4) no 

'I'm. 5-(i)n Idlfi, Straits 


44 52* 

hea'l. New Ynrk, split 


7 25 

1 .1 ad, ]•; St I.i'iiis, spot. 


7 15 

/'’.me, spnl, New York 


7 27 

Zinc, Hp.)l. I’., .St Lmns 


6 92 

Other 

Metals 


Silver (eoininerciali 

• IZ 

$0 661 

Ciidimnni 

lb 

1 00 

pLimutli (50U lb lots).. 

lb. 

2 55 

Cobalt. . 

lb. 2 

656) 2.85 

Alagnesniin, ingotH, 99* J,.. 

.. Ib. 1 

25 

Plal iniini. 

oz 

116 00 

Ir diiiiii 

oz. 260 

OOiii 27.5 UO 

Palladium.... . . 

. oZ. 

81 I'U 

Mercury . 

7511) 

07 00 


Finished Metal Products 

Wnrrhoiifir J’rioo 
(kmffi !'«T bb. 

Cr>pt>er8li(M»f.s, hot, roJlfid . 2> *0 

(’iipp*T bolloiiis . M\ 'I'i 

CopiKT riide . 2W> 

llilth bruAfl win; . 1'^ 371 

liiicti hrn.sH rods. 17 110 

I.iiw braes wire . 21 10 

L<*w brtots rods . 22 00 

IViviwibrnRstiibinK. 2* 25 

llraied bronze tubiDS. 29 00 

Seuttilesfl eopper tiibiiitr. 25 25 

•Seamless high bra.<vi tiibhifc. 21 50 


OLD MluTALS—The follnwinj? are the dcalors’ 
purchasing pricee in cetits jwr puuinl. 


Copper, heavy Hfid rnicililo . I) 60(o II 80 

Clipper, heavy and w IIP . II 50 ' II 60 

('optwr, light and bottoms . 10 00 '' 10 10 

I/eaa.henvy . 5 75t<f 6 00 

I<e.’ui. tea . 3 50('t 3 75 

Krass, heavy . 6 50'"- 6 75 

Hrass, lirtht . 5 7><'i. 6 00 

No. I vellow liraas turnings. 6 75<''' 700 

Zlne. 3 n(>i 4 25 


‘ Structural Material 


The following base prices p*’r 100 lb. are for 
•truotural shapes 3 in. by f in. and laracr, and plates 
i in. and heavier, from jobt^Ts’ warcbouaes in the 
oities named: * 


Struetural shapes. 

Soft steel bars. 

Soft steel harshapei. ... 

Soft steel bAftds. 

Pb(«e,itolia.thidc.. 


New York 
»3 29 
3.19 
3.19 

9.29 

9.29 


Chioaco 

13 14 

i.04 

3.94 

9.19 

9.M 


Industrial 

Financial, Construction and^Manufacturinff News 



Construction and 
Operation 

ArkaiiBa§ 

I’l.iTiitcvii.i.n- Till' W bini' Col'll. 

Ims iihiii.s iindcT wjt.\ for iho (icitHm of n 
liru colliifisiTd oil iiilll nil lor;il silo to 
covt Jibout. JLI.MI.OIM), M'Uli TiiiU'hitU'i'v Tin' 
pl.iiit innsist (if niinibri of*bmldiiigM 
and powci liouse. 

Culifornia 

AloNot.iTH—The Moliolltli I’oi'thind <'>•- 
nii’iit I’o. 1 h porfccliiijii plnns IVn- I’liliiigr 
nn tils In lt.'( for ooiiHidoniblo Im roiisr 

in I;t)>:!(')t.v 11 i.s iiinpoHcd io Innrii.'-r tlir 

oulpul from 3.1IU0 lo G.llOII bbl. jirr d;iy by 
tlio ('Id.-^L* of till’ .Will'. Till- initliil m:i- 
cliiru'rv- in.stiilliiilon will bv dc.signi'd to ful- 
\;inrc till’ riipnoity to l.riOn bbl d:iil.\ 

J.o.vn JiKAt'H -’riu' Sonboard Ki'llning (’o , 
I'rcintlt' orgHnlzod, i.s pnf«'ctlng plun.'j foi- 
till' I'ouHtMirtlon of fL iK'W oil-n llmm; pbmt 
on liuiil .Hilo with (•;ip,'i<'it>' of nboiit li.onii 
bbl (iiiih. It will oon.HiHt of it mimlier of 
lMiil(iini;M .•iiiii Is cHtlinulid to i ost in cxroH.s 
of $7.‘,(l,nii(), w’ltb in.u'lilnoi'y. Tho K<'«'k 
S,\ iidl( ate, .1. ly. Kn lc, jH’esidi nt. Is inlor- 
«•'■tl’lI in llio now romimny 

.’9an' !iKiiNAKtiiNO - The t’ajon I.lim* Prod 
iiii.H <'«>, biloly fonnf'd. Mjih i>lunn In prog- 
tf.H.s for the (b'voloiimnit of llmo dc'iiosils 
and thr ron.sti liclion of ;i jibint on propi'itv 
ac<|mi oil at Camp Cajon. nc:ir .San Ttor- 
naidlno 'Till' initial tKorks will in.sl nboiil 
$:!iiit.(Kin, linludiiiK mill limn > W !■’ 
W'airicr, Ul\i‘r.sld(‘, Calif, bonds llio ni'W 
1 oinpany 

Sav 1''1{a ni'I.hi’o- Tho l>a.x.-<-Huotor Paint 
.Slfi MishIom si . ha.H awiitdod a lonlraot 
to P.arroll &. Hilp, JllK llaMl.son St., foi’ tlic 
noctloM of a l-Hlorv plant iit Kanxas and 
lilil) .'<tH . oHtlmatod to ro-d jriii.llOli A. A. 
i’sb'. Ills ilaiil.soii .St, i.s arohllool 

CoAl.lNOA—'Plio California A.^h'Mto.s Co 
hii-i vtoik In pi'ogrosH on a now mill to oost 
appioMimitoly in< liidlng oiinip- 

motil Muohitiory will l»o inslalloii a.t an 
oail.\ ilato. 

i/OH Ancki.Kk—T ho i’liii-Anii'nran I’o- 
tiolomn ^ Tran.Hpoit Co will laiild n largo 
Hlor.ago and dl.strlbiitifiK' plant In oonnoo- 
tlon with Its now roflioiy in the San I'odro 
illstriot. to provide' foi- a lapiioity of ovoi 
2,000.non hbl Tho nitiio plant will cost 
I lo.HO 111 S.'i.000,1)00 1<) 1. llolioil)- l.H pi-OHl- 

dont 

Georgia 

l'’oKT U'KNTWoKTii 'I'ho Saviiniiah vSugar 
Uoflning- Co. .Savanriali, is porfooling platiM 
for tho robuilding of llio portion of it.s local 
plant rooontly doslroyod by (ho. v^lt!l Io.hh 
njipi oxlnto' infT $,^0,o00, 

niinoi. 

CjlU.'Ano—Tho J^rydon Ilnbbor Co, 1014 
.South Kildare Avo. manufaclui’oi' nf 
molded and niochariioal rublx-r pioduelH. liaa 
awarded a general oontiaol to .1. H. Cilanoy 
& .SoriK, 189 West Madi.siHi .St, foi the eroo- 
llon of a l-story plant tiddUlon, 69x178 ft., 
estimated to coHt |rj(i,00(j 

Cu ir'AOo—Tho < 'ommonwoaltli Varnish 
Co., 41i:o Parker vVvo.. haa onnimencod the 
eroi'llon of a l-stor.v btiildlng, to be* 
(■(luipped as 11 laboratory. , 

OTTAWA —Tho National I'lato (ilaas Co, 
(JeneiHl Motors Hldg.. Detroit. Ml<h. has 
plans in progroHs for the erootion of its 
proposed now plant addition, ('onsistlng of 
a number of 1-story buildings, and wdj coll 
for bids in tlie near future. Tiio plant will 
cost in excess of $5,000,000, with machinery. 
.John lierg Is local rnanuKer. 

Chicaoo—H renner, Monleyic Morris, Inc., 
care of Kox & ?'ox. 38 South LKiarborn St., 
architi^cls. la taking bidn on a general con¬ 
tract for the erection of a l-atory copper 
rod mill on Kedxto St, lOOxSOO ft., esti¬ 
mated to cost $ 200 , 000 , with tnachlnary* 
William A. Wood, 50 Church St., New YorK, 
Is consttlUnr engineer. 


Indiana 

H-xmmosp M'he Martin (HI Hoflnlng 
Co, oIslalin^: at (.isluirne. near Hammond, 
plans for the lelmildlng of the portion of 
It.- plant, destroyed by (Ire, April 27, with 
IdHs eslimatisl at $200,000. Including mk- 
ehiiiery. 

MA)tioN--The I'pland Mint (ilass Works, 
Iiie , nmnufai hit ei- of hollowwure, is pci*' 
fertliig plans (oi' the lehiilldlng of Ua local 
plant, reei'iill.v desti'oyed by tire, with loan 
• .stimaLed at with machinery. The 

I e* misli\jet ion will eo.-'t appiux limit (Hy a 
like amount 

.\.M(KiiHoN Till Inter-Continental Tire 
Uubber (’o. reeeiitly (vruuulzed, hoe aO' 
<iuired the loe;il plant of the Majeatii’ Tire 
.y liiihber Co, at Cru.si' and l>a!y .st.s,. nnd 
will make Improvements mid cxtonalona In 
the mill to piovitle for .an Initial output 
of 600 tires pel day It Is purpoHisl to com- 
inerne opeialloiiH at an early dativ J. D. 
W’iggin.s, |)icsidr'iit and general manager of 
(lie Intel natiotial Kutiber Co of Amerli'ti. 
lin Andei'ot), heads the new orgmii/atlon. 

Iowa 

[H'nrgi'i:- Tie ott Kubber Co, Hank & 
liisiiranee IHdg . lia.s tentative plans under 
(onsidcratinn for the erection of a new 
i-,stnt.v plant with ))ower house, estimuled 
to (<i.st $Mii,n(ia .1 1. OU Is preflirh'nt. 

Maryland 

ItAi.’i'iMoKK 'I’he t’rilted States Industrial 
,\leoliol Co, Cnitis itav, iia.s plans In prog- 
te.ss Cot the (oust[ uetion of addlllonH to ita 
plant to ( osl about $7rii),iiil0. ln< hiding ma- 
ehineiv 'Phe woi k will < onsist of a large 
reilalming plant to be used In connection 
with tlie mamifaetiiie of potasli, with Kil- 
Joliilng mill for tlie prodmlhm of ferti- 
lIzi'iH. \ new factory will also he ('on- 
Hliueled foi tie- prodnelioii of ehemleula. 

ItAl.TiMoiiK - The I'niteil States Industrial 
Chemii.il Co has flleil plans for the ereetloh 
of a l-stor\' juhlliion. .'i(ix2r>0 ft., at Its Kiilr- 
fleld works, (o cost about $ir),00(l. exclualvo 
of ('({Uipment 

ItAi.TiMoaia 'I'lie Wyatt Hubbi'r A t!heml- 
eal Co. T^hi .Sortli Kutaw St. nu'ently or- 
g.Hiized. Is planning for tin* In.stallatlon of 
e<liiipiiieni in a local bnllding The com¬ 
pany wiM spee'allzt in tlie produeliou of 
I'uhber icmetils and Jclndred products. 
Oiarle.s M W'vatt Is i(refl<|ent 

MaHHUchuietts 

Ka.st ItosToN Tlie Acme \5'hlLe lA'fld & 
Cohu' V\oiks, Ine, 2(i(> Itorder St . has filed 
jiiatis foi the erection of a l-ntory plant 
addition, to leplaee a poriion of Its works 
n-eenth destri'yed by hve, 

Michigan 

Howi.A NPHin iio- 7’tie Kl-Mol ii-IiCe Paper 
Co. Kalamazoo, Midi, recently orgiintaed 
with a capital of $f)ii0.i(0(). to manufacture 
krafl mid kindred paper product.s, bus ten¬ 
tative jdans utah'f couHidemtlon for the 
erection of a new 1-story mill at HowlandB- 
iung, with pow'er bouse and other ineehanl- 
eal struetute.s, estimated to cost $200,000, 
with ni.'iehinci'y. Irving Hopper is one of 
the heads of the company, wlih'h ha® 68- 
laiillshed ofHces at 831! I,ake Hlvd. 

Kbc^anapa 'I’he Cnlversnl Magucflita 
J’nKluets Co., haa eominenced th** erection 
of a pew l-slory building, 40x140 ft., for 
jnerensed production. 

Miggouri 

K!,«HHuitY —'I’bc Crystal Carbonate IJme 
Co., LoulHiana. Mo., will Irnmedhitely com¬ 
mence rebu’lding the portion of Its local 
plant, re(’cnlly destroyed by fire, and will 
install new crushing, mixing and other ma¬ 
chinery for the production of commercial 
fluxing stone, 

Kansas ('itt—T he American Paper Mff. 
Co. will break ground for Ihe construction 
of a new mill on property recently acxiulrod 
on Armour Rd.. North Kansas City, ana 
will inetall mactiln<>ry for an Initial dally 
output of about 20 tons. The plans win 
cost about 985,00(^ 
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New Jene^ 

Trenton— Th»* Klltr Pottwry Co.. Kntcr- 
prietj Av<‘., manufacturer of sanitary eartii- 
enware, has awarded a Kcneral contruct to 
Harry A. Kaakor, I'renton, for the ••nTtlon 
of a l-»iory «ddltl<ip. to cost about ll^lD.UOf), 
exoluslve of tqul|>nient. ^ 

SouTir Millvillb—T he Whltall-Taltnn 
Co., manufacturer of druKKlflln' KhiH-’iware, 
vials, etc. iifiN preIJminarv plans under l on- 
slderation for the robulldlnR of the iiortion 
of Its lo<-al plnnl destroyed hy tire, May tl, 
with loss CHtlirmteil In excesn of jlMO.tUJit, 
Including nuiciilneiy Four funiar<- liulld- 
liiRS wt-ie serlnuMlv damugeii. nn ludIriK 
I’hints. 10, 11 and 12. 

'J'ltKSToN - -'I'lie JolntlcHM l-'lce Ihi' lv <'o. 
1130 Clay Ht,. <*lileHj;o, Hi , lias nwai'ded 
a contiiu-t to .ImncN H. Morri.s & ('<>, South 
liroad St, for tlie erection of the IIihI unit 
of IlH new flrebriik arid refrin’torv jilani on 
New Yoi-k Avc , Ti'iTiton It will lie 1 .^toiy 
enthnated to uist about $10,000, witli eiiaiji- 
inent 

.Tkuhky c'lryI’Mre, May 1, destioyed a 
jxii'tlon of the plant of the U. T (Maieniont 
('heniieal Co., 01 MontKonier-j' St., wiili los^ 
eallnwitcd at about $10,001}, inclufilni; eitulp- 
ment It !.« platined to veliulbl 

New York 

UociiKSTKii .\juil 27, destKoiil a 

portion of the (lotiM.il plant at tin wink 
of Uie I'/isliiian Kodalc ('o. Kod.ik I’aik 
An odleial e'-.ilinat*' of Iosh lia^ luil i>e‘ii 
made h Im jilaniMMl to lelmild I'l.itik W 
Lo\cjo\ iv tiiiM-ial innnapci 

Ohio 

FihU.I.AlUI'J Tile Hi'lliiire Cliiiinil Co, J.SIli 
St, Im.s jilanx iiiidi i wav fm tlj< .■laetioc 
of a new 'I-hloiv addition to its plant to 
(aist about $Ki,i)tHi ,1 V Aiidef.y.m, l''«i;ei 
lev ItldK, WherliJiy, W Va , I.h a 11 hit oet 

'rojloNTo Tin Itoind of Tmis1i< - Will 
Mooii <omni'nii' the iic.lallal Imi ol a iiew 
fllti'aliim plant at tlii- muiilelpal uatir- 
woiks, e.sthiinti'd to cost $12ri,0iUt 


Texas 

STAMtxjRi)—The Hule-.Iaylon Cotton OU 
Co. has acquired the local cottonseed oil 
nilil of the Stamfoid Oil t-’o,, and plans for 
additions In the plant for i-xten'^lve increaHe 
in capacity. Tlic cruahlnp output will be 

IticieaHod with additional inacliinery^for a 

y:ro;<N of 100 tons per day. ('. M Francis 

is Kcneial nifin.'iKer. 

iMiitT WoiiTll—A new plant for the inan- 
uf.Miuie of creoHote for wood-treating serv¬ 
in' is bciriK plamual b> th< National I/tim- 
hci N CrcoMotlng I'o , 'rcxaikatia. 'lex, In 

lonia-ftlon with a new jilaiit. on local situ 

M-icntlv lU'tiuli'cd. 'rbe ctitite pbint i.** c.sti- 

niat.dV. lOHl $200,00(1 .lohn T. CoKun i.s 
president. 

SuKPTWATKU "Tlie (‘Ity «'oniiniw.'^X'n has 
aiilhoiizi'd tlu' inHlallalioii uf a ticw llurn- 
ixiti plant at Ux' tnunicipal w ati'i woi k.s to 
lu^l alioul $:{7,000 Work will be plac.cd 
undei w,-i> at an >'afly date. 


Virgi 


inia 


.STAfNTON I'he \' 11 '^ I li 1 .1 -Ca | oli Chetll- 
i. ,il Co, Itlchniond i.s pliinnim; fot cxlcn- 
Hiniis and impiovenieiils in its Uanl plant, 
d< volcit to the mamif.'Hiun' of fcitilizer 
pio.lliels, c.sllmatcd to ( ii.st ,$2(i,iK)(i 

I loi-nu Fl.l. The MoiU'Wi 11 ‘'hinn Co Is 
< (lo.'-hh-i Jim pi. liiniriii I \ plans foi the re- 
hinldinu of Its pollen, destnoed b\ 111', 
M.tv 1 with los.s <•.^1111101^1 at $ltl0,ll(j0, 
111 lialiiip maihmer>, 

Sul'I H llii’i I Mo.Nii 'I'),, Piidiiortu Con- 
iMti Cl. . leceiith oiKam/.ed wIlli a capital 
ul :^iao.iMMi will lornnaii'e tlu' ininicdiate 
.iiilaoi 111 .1 1)1 w' I'Stoi.v plant, ItUixlliH ft 
''i iislilii)’,. K'lndin^;, inixiiip. and lUla i ina- 
iliimn will be- in.slalled J Scott rairnli 

pi 1"- ill' Ml 

Washington 

Sl'.A’lTI.K 'j'iie Supel'lol |’(i!tlall(l ('einent 
C,. , S'al.naid Ihd^. has pi. mi;, toi eXtcll 
111 il^ plant at Cota'iete, Wash, to 
111. Pale the t on.'^ti'Ui tloii of a liy di o electi !<■ 
pi.u.i plaiU on Jackman I'leek, estimated 
1.1 . list .'tjT.7,000 


000.000. Reprenenutive: CofTOraUw 

Trust Co. of America, du Pont Bldg., Wil¬ 
mington. 

Dbmattia Industrial Aiaxihola, Inc^ 
Now York N. Y.; Industrial alcoht^l and 
kindred products; $25,000. Incorporators; 
.VI. DfmatUa, G. H. Phillips R. M. 
Wallers, Ueprosontativo: Harold Lee. 86 
West 4'Ub St. New York. 

I>B I’RHiBS Laboratories, Tnc.. Holland, 
Mich • cheiiilcal products; *26.000. Incor- 
poratm-h. K. G. Waacy. w. A. and A. J. 
Diekema. Holland The last noted is repre¬ 
sentative. 

liAV FKinauzFJi Co.. Tampa Uay. Fla.; 
fertilizer pioduets ; $100,000. Incorporators: 
S. W. Allen and C. Edmond Worth, both of 
Tampa Hay, • 

TiTi R Chemical Co.. 171 Columbia Ave., 
Xurth Herpen, N. J.. organized; chemicals 
and chemical byproducts. Thomas A, Titus 
heads the company 

Atlas I’aint & Varnish Co., Inc., 1928 
Hluc hsLind Av . Chicago, Ill : paints, oils, 
varnishes, etc . $35,000. Incorporators: 
John .1. Haicitl, A. and Prank C. Barta. 

HomiKtis CHKMh’AL Co.. PltlHburgh, Pa., 
organized; (’liernieal.s and ehcmieal byprod¬ 
ucts Frederick G. Rodgers und J. M. Wei- 
lings hcjul the company Rcprcscntullve: 
Wriglit & Uundlc. Frkk Bldg., nitsburgh. 

HKHHK 8aN!TAJ{Y I'OWDKll Mfo. (’o , TuISfl, 
Okla, $5,(UK), nominal: wa.sliing powders, 
clxmii’cal .specialties, ct'- Incorporators: 
K He-.'S.. K CiaV and L. W. Ray. Avant, 
Dkla 

FIIA.S'K 1 l.M.VKliStW (’o . Jel^cy <'lt.\. 
N, ,1 , paper and pulp pro'lucts. $l(il),0(ii' 
lia oi p'" nioi s i*’r:ink Halvei Allen E 
lUisking and Frank F. Albietz. 76 Mont- 
Kornciv .^1 ,lcis.'\ Cit\ Tin last noted ia 
i cpi t"-! nlal i\. 

AMKiin'W CvANAMiu Co Wilmington. 
I Nd . calcium I'lirbidc ;ind afhllaled prod- 
u( W, $li)(i.u'ui Uejirc.sentaiive Cnrpnra- 
tion Trust Cn of \metna, du FuiU I'ddg., 
VVilmingt..ii 

WlLMINOTON Hint': 'rALT.OM' t'n,^Wil- 

mingtun. ill , giease.s, oils, eU , .FJr'.CiO 
Incoi poral'iM - Aaion Cohen and .Samuel 


Oklahoma 

Ti 1..SA Till (Iklalioma Steel Custmu.s Ci. 
has plan.'- lieaiiiiK ((imp’eliun foi eiiiaige- 
ments m Its )>l.iMt I'l double the piesent out¬ 
put. maluim a I'ltal <ap,icit\ of rlieo' P» :-l(i 
tons pet d.i\ !•: It <\>rne!llis i.s plrsident 
,Sp\ Till Mlieii.-, Clns.s Woiks, Inc, 
Moi gantiov II, W Va . has tentativ e iilans 
undei I'Oiisliiei at'oli foi the el'ertloli iT .1 
new Inant'll jdant on iotjil slle esiiinaled 
ti> eo.si mni e tli.'iii $6(1,(hii), with »'<iuipmeiit 
Tim.sa The .^pani.sh-.Vmeru'an 'I'lle Co. 
lecentlv foinieil witti a capital of $r)0,(J0O, 
is peife-llng plans for i|u‘ erection of a 
local plant foi tlu' nmnufailuie of flooi 
ami wall tib- F W ami C J C.nilaglicr, 
1’ulsa, ai< heads 

• 

Pennsylvania 

rmLAIlKt.ru lA Ccotge 1> Feldt Co. 
214 North Tilh St , miimifat'turers of chem¬ 
ical proiljit'ls, liave jilans In prepnrjition 
for the ercelion of a new plant at Tith iiml 
Buttonwood Sts Clarent'e 1C Wuiidcr. 1115 
IsH'ust SI . is arcljitei't 

Sc'o’rrnAt.K• 'I'lie Uiitcd State,s (’asi Iron 
IMpe ft iMiUtidT'j Co I.s conslilci'lng the 
ri'builtHng of the portion tif It.s total plant 
de.stroyoil by fire, Ma\ 2. with loss e.sti- 
miitetl at $l<i0.(i(ifi, Imlutllng I'Qulpment, 
Hpaibjuait«'i.s are at 71 Bromlway. New 
York 

t'l.AlRTON The I’itt.slmrgh Stxla Fimlucls 
Co. is arranging foi- an im rease In • apilal 
from $Hui.(ui0 to $20(i,l)i'0. a portion t'f tiie 
proi't'fds to utliizt'd foi jilant expansion 
J S Nit'liolH Is Hfi retaM 

AJiNoi.ji- -'I'he Amtudean Window (Haas 
Co. Farmeis’ Bank iUdg , Blttsburgb. has 
perfected platis foi iln' rclnilliling of the 
portion of its 111! Ill plant retentiy de.stioved 
by fli'c with In.ss csiiniatt'ti at $ 7 .'>.tU)i( 

Soiitli Carolina 

Maiuos' 'I'ht' Boaid of Etlucal'on will 
Install a theinisiM and plijaics lahoraltiry 
in the prttposed new local high schtml, for 
which fdnns will be preparcti at an early 
dale 

Tennessee 

CiiATTANmniA - The t'rane Eneimelware 
Co. has comment't'il tin' t'rt'cllon of ji new 

f ilftnt unit to cost in excess of $1.50.000, 
ru'ludiiiK equipment, and plium to have the 
initial buildlnKs ready for service at un 
earH date. The company l» a subsidiary 
of the t'rano Co., Chlcag#, III, 


New Companies 

i'ltiN Chin Ciiemii'A!. Co . S Sovitli iH'iir- 
lioiii St., ChK-ago, 111 ; (heniKul.s and them- 
K'.il lopioductK, $250,0(1(1 liu'otpuiators. 
iuhii A Comb.s. Bciey Kb'is and William 
\ Hamilton 

Hr.icii.sr Ciij;.Mi'‘Ai, Coiir , New Ytirk, 

V . thempal.s ami tlicmKtil byproducts; 
$l'ii,(ilUi Ineoi poi'at'irs M and S. H. 
Ili'tli.si Ufpieseiii.'itive Hyman liushel. 
MS2 Broatlwai. 

S'l’AU CiiKMU’At, ('o. PliilHth'liihla, Fa ; 
t'lieniii als and chemical byprodiK'l.s; $75.- 
mni Im til poratoi H Arthur (5 Mct.h-cgor, 
(>m.ir <! .lones and T L I'owcU Hepre- 
'M'ljlatixt' Delaware Regi.stratltm Trust 
Co. 000 .Msikct St,., Wilmington. Del. 

Saoi.saw RnmtKH ('o, Suglnaw, .\fich. 
Mibber products , $10,000 Incoi porators ; 
Hcibfit A, Dttu. Robert T Holland and 
Sew'.'ird H /\ndrcwii, HOl Gcne.'tce Avc. The 
la,St noted Is |•l‘prose^^atlvc 

Diviim Riikik Oil Co. San Fisnolsoo, 
('alif . petroleum producLs , $500,000. In- 
corporatois: (Charles H Holbrook, Jr., 

William M. Madden and Ik.rnmn J, Wld- 
man Representative. William M. Mad¬ 
den. CjtH'ker Bldg. 

Oi’AKKii Hill I’AeKH Co. New Haven, 
t'oiin , paper and pulp protlucta; $50,000. 
Int 01 poratiii'H' A. W t'hambera, II. H. 
Hitthtock ami George B Smith. 185 Ciiurch 
St The la.si noted is reprc.'ientutlve. 

Kkiin rRonri’TB Co . Scott and Railroad 
Sts, Railway. N. ,1.. organized, chemloalH 
and chcniltal byprodut'ts. The company Is 
ht'jidi'tl b> Edgar and Sanniel Gensloln. 412 
W'‘»t UMitli St , New York 
iiBNtniAi. (B.asr t'o.. Wilmington. Del.; 
, glas.s prodot'ts; $l,00(*.00ii Repi esentatlve : 
'Phe (''ilmiiHl Charter ('o, Ford Bldg. WH- 
mingttm 

SiuKLitr ciL Co.. iNo. Shirley Ill ; 
leflnetl oils , $75,000 Inctnporatora; 

I'liailes W. Hutohinson. Jolin V. Walters 
ami it T Ijuiii. nil of Shirley. 

Bkafnpkr Hriiuni ft Tire Co., Ino., Wal- 
lington, N .T.; rublier products; $265,000 
iMctiriiojTtlors: Beniamin F. Tcltidbuum, 

R VI Donahue ami f)avld Z .leselsohn. all 
i>f Wallinptun, 

Atlas f'BTROLRT'M Corp,. San Antonio, 
Tex.. pt'troleum products ; $50,000, Ineor- 
jHirntors. William and T. R. Levin, and 
J. E. Mason, all of San Antonio. 

AJAX Chemical Co.. Wilmington, Del: 
cbemlcnU and chemical byproducts; |2 f 


Sl'I’Kim.s RcUUKIt Cl) Of I'fy N.'iVI.VAN'l A. 
INC, Scottd-ih', I’ti , rubher products: 
$ 10 ( 1 , 0(10 Incol'pol atur.''- "W' H Gnirit, 

.Limc.'j 1’ Sti'ieUb'i and ('h.iilo,'' A Mill('r, 
•S. Oitd.di Reju eHcntalive Corporation 
Service ('m E'luUabl'- Bldg , Wilmington. 
Del 

Howik (li.Ass Co . Inc , t2()0 Giaml River 
A\'e . Detroit. iMicli,; gla.s.'i prodmis, OoO, 
miminal Incoi poi atoi'.s ; .lo.^eph L. Hare, 
TlioniMS J. Blake and William Howie, KitO 
I'liui'cli St. Detroit 'I’lie la.sf noteil i.^i rep- 
I'l'sentative 


Opportunities in the 
Foreign Trade 

PartifH infertsted in any of tht /oUomng 
opporlunitif s may obtain all avadafib fn- 
formati(ni from tht" Bvrtau of Fore\gn and 
Howtcsfic f'otnmercc at VVaithfnf/fon or from 
any district oSiae of the burf ou The num- 
her placed after the opportunity must 6« 
given for the purpose of \drntifleatiun. 

ARTinciAt, iJiATHBR for upliolstory. motor 
ear and furniture trades .Tohannesbvirg, 
South Africa. Mnnufacturers’ agency.— 
6241, 

Carhonate of I^otabu of different grftdes, 
in quantity of 20 to 40 tons at a time. 
.\ntwerp. Belgium. Burehase —-6257. 

Chbmicalb, and surgical supplies—Egypt. 
MsnufacturerH’ sgency —6258, 

Robin, caustic soda. Iron and sti-el prod¬ 
ucts. tin plate, Portland cement, paper, and 
leather. Rio de Janeiro. Brazil. Agency.— 
6259. 

Zinc 1>i: 8T for Crowe und Merrill metal¬ 
lurgical process Johannesburg, South 
Africa Agency.- -6264 

Egrii’MKNT for the munufacture of car¬ 
bon dioxide and cylinders for storing and 
marketing the^ gas. Guaynias. Mexico. 
T’urchase.—6267 

Oil Cakes, meat scraps, meat cakes, sul¬ 
phate of ammonia, tankage, ete. AVitwerp, 
Belgiuni. I’urchase.—6280, 

Tanning Machinbrv, substantial and 
modern. Provadta, Bulgaria. I'urchaBe.—■ 

("askin, cork stoppers and mineral color*, 
Prague, Czechoslovakia. Purchase.—6820. 

Machinsrt for the extraction of turpen¬ 
tine and byproducts, and ImplemenU and 
supplies for the extraction of the gum fronc 
the tree, auadalajara, Mexico, t^irchase 
^6821. 
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Making the 

Debtor Pay 

S OMETHING of the element of surprise Hfeompaiiied 
the announcement on May tfi that French and 
Belgian troops had occupied four of the largest dye 
tilants of the great German combine. Yet it was but a 
logical step in France's avowed policy of making a bad 
debtor pay his just debts. When Berlin on Jan. 13 
notified the French Government that because of the 
Ruhr occupation Germany was suspending all repara¬ 
tion deliveries, she inevitably contracted for ju.st such 
a counter-move on the part of the allies. The fuel 
that it was a store of dyestuffs worth 4,000,000,000 
marks that was confiscated was probably of no more 
significance to France than would have been an equally 
valuable stock of coal or iron ore. To the chemical 
indu.stries of the world, however, this move has a more 
.sinister portent. 

The dyes seized by the French will come into 
immediate competition with products of our chemical 
industry. Directly this competition may appear as 
■‘reparation dyes” to be marketed with entire disregard 
of their real value; or indirectly, as fabrics dyed at far 
less than competitive co.sts. But, fortunately, when 
viewed from a longer range, the occupation may have 
a more favorable .significance. This disruption to pro¬ 
duction may be the first .step in breaking down the 
long-standing governmental subsidy and monopolistic 
organization of the German chemical industry. 

Permanent occupation of these plants is, of course, 
impractical and no one realizes it more than the 
French. Nor are they laboring under the delusion that 
there are valuable “dye secrets" that can be carefully 
dug up and successfully transplanted along the Seine, 
It is certain, though, that the French will not relinquish 
control until Germany has made good her default in 
dye payments. 

Labor 

And Banking 

RGANIZED LABOR has established a number of 
highly successful banks in recent years, such as 
that in Cleveland operated by the locomotive engineers. 
In the past few months this movement has been ex¬ 
tended to include New York, the nation’s financial cap¬ 
ital. These banks are .sound and, for the pre.sent at 
least, are well managed. LaboFs voyage on the seas of 
capitalism is attended by a fair breeze and smiling skies. 

Whatever changes in weather may occur on this 
voyage, labor cannot fail, in common with all other 
travelers, to experieftce some change, some broadening 
of outlook, as a result of its trip. Through control of 
capital, those commanders of labor who decide policy 
must become familiar with capital’s problems. In run¬ 
ning a bank successfully, they must put tbemselues in 


the place of those who for many .years past have been 
their opponents. The spirit of caution and compromise 
that so nyirks the banker may become, at least in part, 
their .sjiirit. As bankers, the middle path which pro¬ 
motes indu.strial stability will be more appealing than 
labor has found it in the pa.st. Co-operation between 
the elements labor and capital .should be easier under 
these circumstances. 

But what this really means for industry is difficult to 
forecast. It may be that labor eventually hopes so to 
control capital that labor and capital will be one. 
Whatever does come of it, it cannot fail to bring some 
changes, cliangi's worthy of obsi-rvation and study. 
And, from our pre.sent knowledge of the movement, we 
believe it will tx' a beneficial one, deserving of the 
support of all. 

Promoting Mutual Undrrsluiuiiiig 

Through Inlersrrlioiial Mertiiigs 

N ANY organization such as the American Chemical 
Society with members residing in communities scat¬ 
tered from coast to coast and maintaining viewpoints 
,iust as divergent, it is quite natural that there should 
be occasional misunderstandings. The unfortunate cir¬ 
cumstance is that all too frequently, through failure to 
understand the other fellowki point of view, trivial 
incidents become magnified until they assume serious 
proportions. It is not difficult to conceive of a solution. 
If each member of the society were personally acquainted 
with eveiT other member, moat difficulties could be ad¬ 
justed quite easily. With a large membership, such an 
ideal state is, of course, almost impossible to attain, 
but any activity which leads in that direction is worthy 
of careful consideration as a means of more closely 
uniting the profession. * 

Local section organizations and semi-annual general 
meetings at strategic points hitherto have provided 
practically the only means for the members of the 
American Chemical Society to become better acquainted. 
These are excellent as far as they go, but they do not 
satisfy the need completely. Granted that'a member 
knows his entire section, he still has only the local point 
of view. Very well, let him attend the general meetings 
and broaden his outlook. A most logical suggestion, but 
what is tlu; practical outcome? He is bewildered by the 
sea of strange faces, discouraged at the enormous scale 
on which operations are conducted and finally for relief 
turns to friends from his own section. This applies 
especially to the younger men who are most in need of 
the benefits to be derived from a widening circle of 
friends. 

What,'then, is to be the remedy? Having watched 
the movement develop, particularly In the Middle West, 
we unhesitatingly answer “Intersectional meetings." 
The recent gathering at Urbana U typical. In form it 
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resembled the semi-annual conventions. There were 
general sessions and /our simultaneous group meetings, 
but there were these essential differences: The 
programs were so-arranged that all of the papers cou 
be presented adequately and be |)r»perly discussed; an 
proportionately a greater share of lime was allotteU 
to social functions. Furthermore with an attendance o 
250 or les.s, the process of getting acquainted with every¬ 
body was not a discouraging or an impos.sible task. 
Entertainment was furnished by the local members so 
that there was but little financial strain upon the section 
acting as host and the total cost of attendance was ow 
enough to attract many younger memliers who seldom 
get to the general meetings. 

Were the inter.sectional plan adopled throughout the 
entire society and a logical rotation of meetidg places 
provided, it would not be long before the members of 
the sixty-five sections would find a great deal more of 
common interest and understanding. In our estimation 
no single activity holds greater possibilities for increas¬ 
ing the solidarity of the American Chemical Society. 


A Puhlir Servant 

CfIM's Into Industry 

O N another page in this issue is the news that one 
of the government’s foremost scientists has re¬ 
signed to take up an important post in commercial work. 
Unusual significance attaches to the announcement be¬ 
cause of the circumstances as well as the persons in- 

'"’Tht former chief chemi.st of the Kiireau of Mines is 
one of the outstanding men of science in America. His 
work on the rare gases, first as a.ssistunt to Sir W lU-IAM 
Ramsay ami later indei>endeiitly, on radin-activity and 
the chemical separation of radio-active types of matter, 
on the atomic weights of krypton and xenon, on the 
change of thorium emanation to helium, the metallurgy 
of rare metals, the liquefamion of gases and the prop¬ 
erties of matter—these arc some of his achievements 
in pure .science. Equally distinguished is his commer¬ 
cial work on thu large-scale extraction of radium and, 
along with others in the bureau, in the practical re¬ 
covery of helium from natural gas—a proce.ss reducing 
the cost of this pure element from $1,200 a cubic foot 
to 10 cents and promising a further reduction to 3 or 
4 C6nt8. 

But like most Baders in research Dr. Hi HARD B. 
Moore is disposed to bestow greatest credit for these 
achievements upon 1hn.se associated with him. Num¬ 
bered among these is the man who will succeed him at 
the Bureau of Mines-l)r. Samuel C. Lind, a scientist 
eminently qualified to carry on the work. And, too, 
it is pleasatit to record that the government is thus 
able to turn to its reserves for men so well fitted to 
meet such great responsibilities. ^ 

Why is it, though, that the Bureau of Mines could 
not keep this rare talent at work on its* own many prob¬ 
lems? There has been no ruction or disagreement. Dr. 
Moore was singularly happy at his post, and he is not 
a man of expensive habits. The trouble is that unless 
a worker in government .service has means of his own 
he cannot hope to provide for old age. In the army 
and navy provision is made for the retirement of com¬ 
missioned officers, and even of enlisted men. But 
civilian salaries, which even before the war were very 
modest for the competent, have lost considerable of 
their sustaining powew since that time. Reclassification 


measures have remedied this to some exten , to be sure, 
rut the provisions for retirement are std most nig¬ 
gardly It is but natural, therefore, that the govern¬ 
ment should fail to hold the public servant once in- 

dustrv bids for his services. 

The Dorr Co. is to be congratulated on thic eminent 
acquisition to its staff. We commiserate Washington on 
losing Dr. MoORE, but we welcome him as a neighbor 


The Liinalie Fringe 
In Science 

T here is, according to his circulars, a Friend of 
Man in Pittsburgh, who has sent us through the 
mails his a,stro-biochemical chart. From it we learn 
w'hich of the following twelve salts we should take: 
Kali plidf., Natrium sidph., Kali mitr., Calcara flimr., 
Maiivi'nia 7 )iio.s., KaJi .mlph... Natrium phos., Calcarea 
xiillili., “Silicca,” Calcarea phax., Natrium mur. and 
Fvrrum phon. They are, he .says, 

birth salts, as the body is most susceptible to them 
and anyone can use the number covering their (ski) 
birthday to good advantage, if ill or not, as they arc a 
scientilic food and no medicine, and food is always appro¬ 
priate. In fact that is the reason hunger really comes, as 
the body craves these tissue salts, and after all the body is 
composed of notliing else but these twelve salts together 
wiLli hydroifcn, and carbon, and any ono of thPBO 

eleinenis falling below their standard brings disorder from 
samo. 

For a dollar he will send a ‘Trinity” of .salts (for it 
seems all persons need three of tlieml and he will make 
an astrological diagnosis of each ca.se and give free 
advice as to whether we need other .salts than those in¬ 
dicated on the chart as our “food.” 

This i.s an example of what TnEOPORE ROOSEVELT used 
to call “the lunatic fringe” of science. We might para¬ 
phrase the old almanac, and say, “Look out for astrology 
and all sorts of mystery tricks during the next 10 
years!” 

For science is ceasing to be didactic. It cannot afford 
to be. The greatest advances made in chemistry within 
the last 10 years have been in physics, and the greatest 
advances in biology have been in chemi.stry. The 
borders of all branches of .science overlap one another 
more and more, so that it is becoming difficult to specify 
the domains of research. Science is becoming an im¬ 
mense, articulated Whole, with chemistry and physics 
and mathematics everywhere. But that day i.s not yet 
at hand and in the process of organization now going 
on, the lunatic fringes are bound to show themselves 
all over the great fields. 

Let’s take another view of the same subject. Nearly 
every leader of science is becoming modest in his asser¬ 
tions. He is scrupulously careful as to his findings, 
but he will not commit himself as to their ultimate 
significance. The Greeks made no distinction such as 
we do between material and spiritual things, and there 
is a tendency among thoughtful persons today to follow 
the Greek rather than the later method, by seeking the 
spiritual things in material things. This does not mean 
looking for ghosts in a graveyard by the dark of the 
moon, but it does mean a far more profound, more 
philosophical and more spiritually minded study of the 
nature of energy and of the fundamental things in 
Nature, as we may approach them with greater enlight¬ 
enment and understanding. 

Some time ago we heard an earnest man of science 
tell of his experiences in Investigating so-called “psychic 
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hut 


phenomena”—not to discover the cause of them 
to satisfy himself whether, an ,our .supposedly super¬ 
natural occurrences, there was anything which could 
not be explained by sleight-of-hand or coincidence 
was still uncertain as to what 


He 

, L u i. L conclu.sion he might 

ultimately reach, but he gave his experiences for what 
they were worth. There followed him a man who makes 
moving pictures, who has no scientific background or 
.study, but he essayed to reply on behalf of science. 
Aside from his Billingsgate language and his .abuse of 
everyone who is opgn minded, there was not an idea, a 
notion or a thought uttered that was anything more than 
deni.il. In other words, here was (he scientific man 
engaged in research in what the movie man declared to 
be rank ,superstition. The charge of .superstition ema¬ 
nated from ignorance, not from scholarship. 

We can’t declare any more that “the scientists all 
say thus and so. Some of them are thinking big 
thoughts that the man on the street could not grasp if 
he tried for a thousand years. And like many of his 
kind such a person grows angry at what he cannot 
understand. There arc, however, an equal number of 
other men on the street who have the will to believe but 
not the gift to understand. They flood over in crowds 
to the waving emblems along the lunatic fringes. They 
learn with happy credulity from the gentleman we have 
(|uoLed or from similar authorities that nitrogen, for 
instance, is not contained in the human body. And their 
faith will remain unshaken until pale ex()erience teaches 
them to the contrary that "Natrium siilph." is a food. 


yet passed the experiment.al stage and that the applica¬ 
tion is necessarily limited by the small area of acid 
soils required. Further research is 'doubtless needed to 
establish definitely the value of alutninum sulphate as 
a corrective for sqjls of various types as well as to 
demonstrate the effect of aluminum compounds on the 
different forma of plant growth. 


Aluminum Sulphate 

Ag a Soil Corrective 

F rom California comes the note that clay is rapidly 
displacing fullers earth for the decolorizing of 
petroleum di.stillates. Until recently, fullers earth was 
ton.sidered essential for this purpose, being burned and 
re-used after maximum adsorption had taken place. 
The clay now employed as a substitute is treated with 
acid, washed, filtered, dewatered, calcined and reground. 
By standardizing the various operations and by using 
a raw product of uniform and suitable composition, it is 
said to be possible to manufacture a substitute for 
fullers earth that pos.sessea all the advantages resultint 
from technical control of operations. 

Often the economic success of a new industry depends 
on the discovery of an outlet for its byproducts. In 
this particular process it is aluminum sulphate that is 
the byproduct, and while investigating other possible 
uses for it inquiries have been made as to its availability 
as a corrective of certain conditions in soils. In this 
connection it is interesting to note that Frederick C. 
CoviLLE, of the United States Department of Agricul¬ 
ture, describes in a recently issued bulletin of the 
American Horticultural Society the results of several 
tests on the acidification of soil. It is recognized that 
some forma of plant life thrive only in soil that is acid 
in reaction; the plants of the heath family are examples. 
Tests were made whereby it was demonstrated that the 
treatment of an ordinary alkaline soil with aluminum 
sulifhate resulted in a rapid and satisfactory growth. 

It is pointed out that aluminum sulphate, in amount 
up to i lb. per si^uare yard, may be applied to soils 
of the ordinary type to insure an acid reaction, which 
is necessary for several species of ornamental plants 
that dtherwise are difficult to cultivate. It is well to 
remember, of course, that these investigations have not 


Enrouragemeiit 
Of Intuition 

A t the conclusion of his inaugural addre.ss delivered 
. in London the newly elected president of the Insti¬ 
tution of Mining and Metallurgy, R. Gilman Brown, 
paid us the graceful compliment of saying that he had 
been encouraged in his views on the subject of respon- 
sibilitylfiy an editorial on the education of the intuitions 
that appeared in a recent issue of Cham. <6- Met. He 
spoke of the need for an ordered imagination—that 
quality that suggests a new departure from established 
practice. It was imagination, we are reminded, that 
rescued the gold indu.stry by the development of a 
chemical process of extraction—cyanidation; it was 
imagination that conceived the copper converter, so 
superficially similar and yet so fundamentally dilTerent 
from the bessemer converter. "Imagination is one of 
our prime assets; as it plays around standard practice 
it alone leads us to question whether an established 
method is, in fact, a perfect conception. Our profession 
constantly offers us opportunity for such a question; it 
affords a daily challenge to the imagination, a challenge 
which we run a personal risk in accepting, but which we 
may not in honor decline.” 

William James has said that visions usually consti; 
tute our most respectable contributions to the world in 
which we play our part. Mr. Brown points out that 
engineers and technologists are better off than philoso¬ 
phers, for they can link together vision and accomplish¬ 
ment. Realization is the lest. Uncertainty as to 
developments makes us cai^tious and full of fear. A 
close scrutiny of reasonings and conclusions follows, 
“thus arraigning the vision before the bar of detailed 
knowledge and experience, and makijig it show cause 
why it should not be committed as a vagrant dream.” 
This caution, we are reminded, is horn of experience 
and disappointment; it tempers the imagination. It 
.should not be confused with timidity, which is inimical 
to progress. 

This discussion suggests that a line of demarcation, 
indi.stinct perhaps, may exist between the great 
designers of our time and what Mr. BROWN calls the 
rank and file. What of them? To answer this query, 
the parable of the talents may be used to crystallize 
the thought that the leas gifted one is in honor bound 
obligated to make the beat of his opportunities. The 
determining factor must be recognized. "Nor is this 
beyond our powers if we look to our own approval, 
which is lasting, rather than to the fugacious praise of 
our fellows.” • 

The Application of science to industry is not alone 
concerned with facts and figures. Speculation and the 
exercise of the imagination play an important part in , 
laying the foundation needed as a preliminary to 
achievement. Mr. Brown approves of “recent develop¬ 
ments in our technical journals; the enlistment of 
editors who are something more than technicians"; and 
he welcomes their increasing tendency to discuss the 
non-technical problems that influence profoundly the 
progress and development of tecjinology. 
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Charles A. 
Rose 

Folloumiji a ninnificanl 
career of 20 years an e.n- 
yineer and executive is 
appointed general man¬ 
ager of technical activi¬ 
ties for the British 
America Nickel Corpora¬ 
tion. 



W HEN the liritisli Aincnca cred” Mr. Rose. So it was that in 
Nickel (kitpuration re.sumes I'JIl, after risintt in 7 years from 
operations this month, Charles A. comparative obscurity to the front 
Ro.sc will be general manager of rank of his profession, he severed 
technical activities. Twenty years his Colorado connection to become 
of metallurgical experience as engi- consulting expert for the Guggen- 
neer and executive stand behind Mr. heims and for the Braden Copper 
Rose as he accepts his new post. Co. Here for the past 12 years Mr. 

As a yl'oung graduate from the Rose has been active in many fields 
University of Nebraska, Mr. Rose as assistant to the vice-presidents of 
began his career with the Alder both companies. As part of his work 
Greek Gold Mining Co., at I.eadvilley' in this capacity he has been in charge 
S. D. Here he outgrow his position ef the experimental plant in the de- 
as chemist within a .short time and velopment of the Chile Exploration 
was promoted to be superintendent Co. 

of mill oi>eratinna. He then became Mr. Rose is a man w'hose person- 
chief chemist for the Boston & Colo- ality inspires confidence. His career 
rado Smelting Co. at Denver, and .justifies the impression. Quiet 
when the next call came to advance and thoughtful in manner, spar- 
he joined the -staff 6t the American ing of superfluous speech, yet 
Smelting & Refining Co. as metal- cordial in bearing, he has the happy 
lurgical engineer. faculty of creating that atmosphere 

TTicn Guggenheim Bros? “discov- which marks a successful executive. 


Combining a.s he does the attributes 
of leader and of straight-thinking 
engineer, it is not hard to understand 
the rea.son underlying his advance¬ 
ment to his present position. 

At Nickclton, Ont., where the ac¬ 
tivities of the British America Nickel 
Corporation are centered, Mr. Rose 
will manage a $20,000,000 corpora¬ 
tion. The magnitude of its opera¬ 
tions is revealed by its production, 
which will include close to 10,000 
tons of nickel and ,1,000 tons of cop¬ 
per annually. Since 1921, due to the 
dull market, the plants of the con¬ 
cern have lain idle. Even at the 
present time the venture of resuming 
operations is regarded in some quar¬ 
ters as precarious; therefore Mr. 
Rose faces a problenr, which is diffi¬ 
cult, which will require all of his 
well-rounded experience, but which 
he is ideally fitted to meet. 
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An Extension of the Theory of 
Gas-Absorption Towers* 

Abandoning the Arbitrary Assumptions .Involved in the Use of 
4he Logarithmic Mean Formula, a General Analysis of Factors Has 
Been Made and a Fundamental Relationship Between the Variables 
Evolved—This Relationship Has Been Checked by a Plant Experiment 


TiY Wallace H. Van Arsdkl 

»'lu-itiu-al . 'riii' Hrnwii t’o., Mrrllii. N. J1 


T here is sulistantial agreement amniig workers 
in the theory of gas-absorption lowers, feed-water 
coolers and the like that the rate of transfer of 
the solute from one phase to the other is proportional 
to the area of contact of the phases and to a potential 
factor, or “driving force.” The constant of proportion¬ 
ality, analogous to that operating for heat-flow in double¬ 
pipe coolers, has been determined in a few particular 
cases described in recent literature. 

The only theoretical difficulty to the problem lie.s in 
the correct formulation and calculation of the potential 
factor, and on this point there remains a rather serious 
divergence of opinion. The formula taken in the present 
paper was fir.st explicitly .stated by Donnan and Mas.son:' 

Potential factor ^ (km — n) 
where ni — cone, of solute in ga.s-pha.se, g. per liter, 
n = cone, of solute in liquid-pha,se, g. per liter 

fc == — at equilibrium ("Henry’s law” solubil- 
m 

ity constant). 

Another formulation is the one used by Prof. W. K. 
Lewis' and his co-worker.s* ' at the Massachusetts In¬ 
stitute of Technology: 

Potential factor — (P — ax) 
where P — partial pressure of solute in gas-phase, 
mm. of Hg, 

X -- concentration solute in liquid phase, mol- 
fraction, 

o = — at equilibrium. 

The constant o is an inverse solubility-function. The 
two forms of expression for the potential-factor are 
therefore nearly equivalent, the major difference be¬ 
tween them being the occurrence in the latter of an 
extra factor, o: 

(P — ag) = a (^ — 

equivalent to a(km — n) 

Very recently some experimental evidence has been 
presented' which indicates clearly that this extra term a 


•Aflupti’d. by the author, from a paper prosentod at the Rifti- 
niond. Va.. nieetln? <A the American Institute of Chemical En- 
glneurs, i)ec 7. 1922. 

’F. C. Donnan and I. Masson, "Theory of Gas-Scrubbing Towers 
With Internal Packing," J. Boo. Chem. Ind., vol. 39, pp. 236-<1 t 
(1920). 

*W. K. Lewis, "The Principles of Counter-Current Extraction,” 
7. Ind. Enff. Chem., ool. 8 , pp. 825-33 (1916). 

•W. G. Whitman and J. L. Keata, "Rates of Absorption und 
Heat Transfer Between Gases and Liquids/' 7. Tnd. Snsf. Chem., 
vol. 14. p. 186 (1923). 

«R. T. HasUm, "Absorption and Scrubbing Tower Design." 
An. Inst Chem. Bngra., Richmond meeting. December, 1932. 

*W. B. Van Arsdel, "Theory of Oas Scrubbing Towers," Chem. 
4 net., yol 28, pp. 1115-8 <1920). 


.should be omitted. If this l)e done, the remaining dif¬ 
ference between the two form.s is very small; very care¬ 
ful measurements will be necessary for a judgment 
between them. 

The real difficulty lies in the calculation of the poten¬ 
tial factor according to any agreed formulation, since 
in a counter-current gas-absorption tower, for instance, 
it varies from point to point. Common practice has 
lieen*'* to use either the arithmetic or the logarithmic 
mean of its values at the ends of the transferring 
system. Now while that is justifiable under certain 
rather restricted conditions, evidence is here presented, 
which indicates that in many common cases the result¬ 
ing coefficient is badly in error. 

The assumptions on which the logarithmic-mean for¬ 
mula is based are as follows; (a) The mass of solute 
transferred is negligible compared to the total mass of 
the gas; (6) the transfer-coefficient is con.stant from 
point to point through the apparatus, and (f) the 
equilibrium solubility-coefficient of the gas, and there¬ 
fore the temperature of tjie solvent, is constant from 
point to point. The arithmetic mean is commonly used 
when the potentials at the ends are nearly equal, since 
under those conditions the logarithnjic and arithmetic 
means arc nearly the same. Since in practice the above 
assumptions are by no means always fulfilled, it has 
seemed to be worth while to investigate the attendant 
errors and if possible to develop a new type of mean 
which will fit some of the cases properly excluded by 
the.se drastic assumptions. • 

General Analysis 

Certain quantitative relationships between the vari¬ 
ables must be established preliminary to the further 
analysis. It may easily be shown that; 

. ( 1 ) 

where Vg — rate of gas-flow at any point x in the 
tower, liters per minute, 

Vf/ --- j-ate of .supply of gas to the tower, liters 
. per minute, 

d, == density of the pure solute-gas at the 
temperature and total pressure prevail¬ 
ing at the gas-inlet, grams per liter, ’ 
d = density of pure solute-gas at the tem¬ 
perature and pressure prevailing at any 
point X, grams per liter, 

Af, =; concentration of solute-gas in gas enter¬ 
ing tower, grams per liter, 
m = concentration of solute-gas in the gas at 
point X, grams jler liter. 
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For the special case of the total change in gas-volume 
through the tower, a quantity which occurs frequently 
in subsequent calculations, 

d.-M. 


iV',; 


(2) 


where A -= 


and 


<1^ and M. refer to con- 


where / 


S. 


“Ilow-ratio,’ 


^ A\' 

A', 

A/, 

d,— M, 


and 


(3) 


) + N, (4) 


the liquid at 


d,-M_ 

ditions at the exit point. Formulating a “.solute-balance' 
equation, taking the liquid volume, t'j, a.s constant, 
simplifying, 

-4 n 

‘ * /Arf, + n 

V,/ 

v,r 

concentration of solute In 
point X, grams piT bier, 
concentration of solute in the liquid enter¬ 
ing the tower, grams per liter. 

There is abundant evidence that the solute-transfer 
coefficient, like the heat transicr coefficient in a 
double-pipe cooler, is a function of the velocities ol flow 
and temperatures of the fluids, and since we have not 
restricted the problem to uniform velocities and tem¬ 
peratures, the coefficient itself must vary from point to 
point. Now the most obviou.sly useful data on such 
coefficients would refer to invariable velocities and tem¬ 
peratures, since a long tower could be considered as a 
series of short ones, in each of which the appropriate 
velocity, temperature and coefficient could lie used. Such 
data must therefore be derived from the results of an 
actual complex run by correlating with the mean 
velocities and temperatures an average value of the 
coefficient. In a differential section, 

F/,5n — k,S<t'k,(km — n)ix (5) 

a constant characteristic of the packing, 
sq.ft, of surface per cu.ft. gross volume, 
cross-section area of lower, sq.ft., 
the averai/e transfer-coefficient for the 
tower, grams per minute per sq.ft, per 
gram-per-liter concentration-deficit, 

<P a dimensionless multiplier of k„ averag¬ 
ing unity for the whole tower, <l’k, being 
the actual coefficient for the section. 

All available experimental work* (including some of 
our own not yet published) indicates that as between 
different runs, and to a rough approximation, k, varies 


where /f. 

S 

k. 



directly as the gas velocity up to a certain critical flow- 
ratio, ic, and directly as the liquid velocity at higher 
flow-ratios, as suggested diagrammatically by Fig. .1. 
In addition, fc, varies inversely as the viscosity of the 
liquid, nu as that is changed by temperature. Moderate 
change of gas temperature is apparently without effect. 
Assuming now that for changes in velocity and tem¬ 
perature from point to point in a tower, 0 varies in the 
same manner as does fc, between different runs, four 
cases may be distinguished by the relation of the actual 
flow-ratio to the critical flow-ratio, /r? 
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where lla. iA. and are average values of those 
variables in the. given case. 

For Ih, and >?„, use the arithmetic mean of the end 
value.s. For lU:, 


V,! - F,/ 


1 


Log, 


d,— (/, j M 
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Af, 


Substituting in equation (5) the value of m from 
equation (3), and 0 from this table, simplifying and 
solving for k„ 

ill) k. " ■ 


r, 

kdifXM, 




(/Ad,, -\-n — N^)nt _ 

S,)+ n(fcd — /Ad, + A,) — n 


(h) fc. 




in (6) 


_ V,: 

kJlSfr^a 

+ n — S,)m 

fcd(/AA/.;-L A',) + nlfcd —^Ad, + N,) — ?i 


in (7) 


(f) k. 


k^hSna 


.i: 

dvt 

N,) -f nTfcd^ 


- /Ad, -f N.) — «' 


(d) k. 


k^kSvai 




di?( 


in (8) 


in (9) 


FIG. I-VARIATION OF TRAN8FT2R-OOEFF1CIENT WITH 
OHANprNG GAS AND UgUIU FLOW 


fr.d(/AAf, — N.) -f n{fcd-^‘/Ad, + A,) — n’ 
where h total height of packed portion of tower, feet. 
Solution of any of these equations depends on the pos¬ 
sibility of evaluating k, d and vt for given values of n; 
in general, such relations are empirical and the integra¬ 
tion will be performed by a step-by-step summation for 
the range Al, to Al,. 

Solution. Case 1 

When the change in temperature of the liquid may 
be considered as predominantly dye to the heat of 
solution of the solute, the liquid-temperature and there¬ 
fore k and vi become simple functions of n; for evalua¬ 
tion of d, a rough approximation to T (the gas 
temperature) is sufficient; the chaitge in T may be 
assumed proportional to the change in t (the liquid 
temperature). In practice this is a very important and 
common condition in such absorption towers as those 
of, say, SO, in water; the heat of solution of the SO, 
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is almost always far in excess of any accompanying 
transfer of sensible heat. 

It will be noted that the preceding process sidesteps 
the necessity of determining any space average of the 
potential factor. Individual values of the potential 
factor, hcTwever, vary inversely as the quantity within 
the integral in equation (6), (7), (8) or (9), and may 
be evaluated by comparison with equation (5) 

Solution. Case 2 

There is one othej case, comparatively unimportant, 
for which analysis is possible. The re.stricting a.ssiimp- 
tions are, (a) that transferred sensible heat far exceeds 
heat developed on absorption of the solute, and (h) that 
changes in the mass and specific heat of the ga.s arc 
.small in comparison with its average mass and specific 
heat. Summarizing, it may be shown tha't the liquid 
temperature then changes from point to point by the 
exponential law characteristic of heat exchangers, and 
the solute-concentration by an exactly analogous ex¬ 
ponential law; a .series of values of kni — ri may be 
calculated, and the space-average of these values sub¬ 
stituted in the fundamental equation 

V,,(N, — N,) == kJiSk (km ^ ») ,„ ( 10 ) 

Removal and Saturation 


— 1,806.5 sq.ft. Fairly high rates of flow were em¬ 
ployed (49.8 cu.ft. of gas par minute per sq.ft, of cross- 
section and 8.03 gal. of water per minute per sq.ft.) 
and a low-strength gas, about 6 per cdht SO, by volume. 
The resulting data, .plotted in Fig. 2, were balanced 
against one another (individual measurements not be¬ 
ing precise enough to allow direct calculation of 
kin — n), as follows; A fair curve w'as drawn through 
the datum points for n, and then using the "conserva¬ 
tion of matter'’ equation (3), m was calculated from 
n; this curve agreed reasonably well with the plotted 
points for m. From the smoothed curve for I and that 
for m, k was determined on the basis of known solubil¬ 
ity data. The curve "km — n measured," in Fig. 3. 
was the result. The coefficient k, was determined as 


follows By ttiking 

5n and km — 

71 in 2-ft. sU‘pa 


Atn - 71 

h 

0 25 

0 40 

0 55 

(1 )1 

0 4« 

0 57 

a J5 

0 56 

0 55 

0 42 

0 64 

0 57 

0 50 

0 71 

0 62 

0 5^ 

0 76 

(1 61 

0 55 

0 80 

0 60 

0 56 

0 815 

0 60 

0 57 

0 81 

0 61 

0 56 

0 

0 62 

0 54 

(1 75 

0 65 

0 12 

« 71 

U 65 



Mci.ii (1 60 


Two characteristics of tower operation which are 
nearly always given or required arc (a) the degree of 
.saturation of the outflowing solution, based on the 
concentration of ga.seous solute entering the tower, and 
(b) the percentage removal of .solute from the gas; 
calling these functions respectively ) and r, 

^- 100 , 4 , 

where k" — solubility constant for conditions at base 
of tower. 

For the common case in which N, rr-.z 0, 

r = Y 4 (18) 

Experimental Check 

There is not much experimental material available 
with which to test the methods of calculation suggested, 
by actual check of predicted with measured quantities. 
The following experiment' will serve to show, however, 
the order of magnitude of the differences from the 
logarithmic or arithmetic mean methods, in a case 
which is far from being an extreme test. 

A wood-stave tower of 28.25 in. internal diameter 
was fitted up with nine grids, the bottom six each 
supporting four layers of 6-in. "spiral brick,” the next 
two grids eight layers, and the top grid four layers. 
Beneath each grid two spirals of lead pipe were so ar¬ 
ranged as to collect fair samples of the gas and solution 
at that point. Dilute SO, gas was blown into the base of 
the tower and water pumped into the top through a 
rosette head; the former was measured by a stand¬ 
ardized orifice-plate, the latter by the decrease in 
volume in a storagV tank. Gas concentrations at the 
six lower stations were determined by Orsat apparatus 
and at the three top ones by Reich apparatus. Solution 
concentrations were determined by iodine titration. 

For this style ot* packing, fc, = 18.06; the height of 
packing was 23 ft., cross-section area 4.36 sq.ft.; k,hS 


•This experiment, with a number of othfTS which coyer the wn- 
eral subject of tower performance, will be more fully desciibeo 
In a future oommoDtoation. 


Now the temperature ebanRe of the water in this run 
wa.s almost exactly accounted for by the heat of solution 
of SO„ and the flow ratio was less than fr for SO, 
absorption at this temperature, 45.25 as against about 
50. Equation (9) above was therefore u.sed, with the 
following pertinent data: 

lie - 6145 Ml - O.m li ■ 23 2 il\ - 2 46 I' ~ 46 3 

l;,' - 1)5 7 X7i - 0 01) I, - 24 0 ill - 2,57 k" - 43 I 

I - 45.25 A’l -0 J’l » 37 A - 0 912 „ - 0 93OrlmivO 

1 (1 - 5750 A'a - 5 4 7 , ■ 23 91 - 0 91 (relwiv.-l 

Coefficient fe, is found as 0.694, checking closely with 
the measured mean k, and calculated values of km — 7i 
are shown on Fig. 3 to agree well with the curve of 
measured values. 

Calculating the logarithmic mean of km — « at th; 
ends of the tower, k, by equation (10) is 0.82; by the 
arithmetic mean it is 0.786. The reilson for the dif¬ 
ference from the measured value is obvious from Fig. 



FIG. 2—DATA FROM BXPBRIMENTAL ABSORPTION-TOWER 
SULPHUR DIOXIDE AN WATER 





Vol. 28, No. 20 


892 CHEMICAL AND METALLUBCICAL ENGINEEEINO 



, 'I t r '0 ' . . , ... 

h I . 

i^.vl’l'■.Kl\i ks'i'\ i. 

V.S CAI.CI'l,.\T(;li 

3, in wliith llie naloulnted piiliMilial.s accoi-diiij' to tlio 
lofrarithmio and ariliimotic foi'imda.s ai'c .socn to havp 
entirely different modes of variation tlian lliat of the 
measured potential. 

The ob.servation has sometimes lieen made that even 
very large errors in the ealeiilalion of the I'oetlieient 
would have no importance )iraelieally, provided the test 
experiments were run under very nearly the .same con- 
dition.s as are to he realized in the projected installa¬ 
tion, for then the errors would eanrel This view, 
however, appears to reduce the eoelticient to nothing 
more than a convenient instriinient for interpolation 
between exiierimenlal run.s which do not happen ipiite 
to fit the de.sired case. If it be considered what a 
multiplicity of conditions are possible--volumes of 
inflowing and outflowing gas and of inflowing liquid, 
concentration of inflowing gas, temperature of inflow¬ 
ing and outflowing liquid, etc., all variable more or 
leas independently - the detiirabilily of generalizing the 
data as far as possible will be obvious, h’or a given 
type of tower and packing the coefficient should be 
capable of empii^cal e.xpression in terms of pos.“ibly not 
more than three independent variables—volumes of in¬ 
flowing gas and liipiid and temperature of inflowing 
liquid and a comparatively small number of experi¬ 
ments should open up, by extrapolation, the whole field 
of possible conditiijn.s. But such usage requires at least 
the accurate calculation of the coefficient. 

The experiment described above was carried out in 
August, ltl22, under the supervision of Frank M. Jones, 
at that time a member of this organization, assi.sted 
by six other members of the staff. 


Kt'soarch on Fali^uo Resistanre 

A research into the resistance to'fatigue of cop)X‘r, 
brass and bronze will become a part* of the program 
of tests at the University of Illinois. It wilt bo remem¬ 
bered that Dr. II. F. Moore and hi.s a.ssocintes have 
l>een engaged in an inve.stigation on endurance of steel 
for several years, and have published many of their 
important findings. Finances for the work have been 
supplied by a member of interested organizations and 
corporations. The Copper and Brass Research Asso¬ 
ciation is providing funds for the new program on its 
own material, and will be represented on the advisory 
board by Messrs. George, Webster and Price. 


Light Shed on Oil Shale Distillation 

The amount and quality of oil that can be produced 
from any shale may be made to vary to an important 
degree by changing the temperature relations existing 
in the .shale charge during destructive distillation, .states 
L. F. Kurrick, associate oil .shale technologist of the 
Department of the Interior. 

The rate at which the oil is formed from the shale 
i.H affected by the rate of heat supply and therefore by 
the temperature of the shale duriij^g its thermal decom- 
po.sitiori. The quality of the oil formed may be con- 
I rolled by alternating the temperature of the .shale and 
therefore the rate of formation of the oil. Variations 
in the yield and (luality of shale oils may be caused by 
inherent properties of the retort used, but in any event 
the propertfes of the crude, oil and yield are very largely 
the result of the extent to which the thermal decomposi¬ 
tion has progressed. Recognition of the.se principles 
will aid in explaining to a large degree the reasons for 
the wide variations in oils produced from the same 
shales by different “proces.se.s.” The.se principles also 
may be aiiplied in the operation of different types of 
retorts in order that crude oils of a type most profitable 
to the operator may be produced. 

The Bureau of Mines has conducted an extended 
.series of te.sts in the de.structive distillation of oil shales, 
to determine the wide variations that may be effected 
in the quality and yield of .shale oil by changing the 
rate and temperature at which the oil is formed. These 
tests furnished interesting information on the four 
related points; Yield of oil, quality of oil, temperature 
reipiired to distill shales, and time required for di.stil- 
latior. Serial 24nfi, which just has been issued by the 
Department of the Interior, Bureau of Mines, Washing¬ 
ton, 1). C., gives this information in detail. 


liiduHlrial ReHnarch on Lime 

The extent of the u.se of lime is a matter of general 
knowledge among technical men. There need be no 
elaboration of its many uses here. It is intere.sting, 
however, to consider .some of the research that is under 
way under the auspices of the National Lime Associa¬ 
tion, In the first place, the organization has a research 
laboratory in Washington where the general subject of 
the fundamental properties of the commercial lime is 
being studied. Samples of lime from every part of the 
country are studied in an attempt to correlate such 
properties as density, porosity, reactivity, rate of set¬ 
tling, etc., with one another and w’ith perhaps other 
properties not yet definitely determined. 

Together with this fundamental investigation, some 
units of which have already appeared in Chem & Met.. 
the laboratory deals with other problems such as new 
uses for lime, control of quick-setting lime mortar, 
aqueous lime paints and such problems as the new 
users of lime are facing. In addition to this extensive 
work, a fellowship is maintained at Ohio State Uni¬ 
versity under J. R. Withrow, who is studying the effect 
of varying conditions of burning b.i properties of lime. 
At Massachusetts Institute of Technology, R. T. Haslam 
is directing an inve.stigation on the chemical systems 
in lime mortar and lime plaster. At Indiana University, 
F. C. Mathers is studying lime and*mortar and various 
uses of lime. And finally, W. E. Emley at the Bureau of 
Standards is co-operating in a study of the construction 
uses of lime. Tliis la a constructive program which 
other national associations could well afford to imitiate. 
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Machinery for 
Bagging Superphosphate 

By Kai Warming 

Translated ky Ceorgk Frederick Zimmer 


Editor’s Note: Thin artu-u- is most ini crest inn in dis- 
russivg one of the operatim/ iiroblems of Hie fertilizer 
manufacturers abroad. Some plmees harc.onh/ a remote 
beariiifj ov our own practice. Neverthele.ss the work is 
illuminatiiu) and well worth careful study. 


M akers of suporphospluite always find great 
difficulty in securing the rapid despatch of their 
large stocks during the busy spring and autumn 
seasons, because the superphosphate in the stock piles 
frequently becomes very hard, so that the work of get¬ 
ting it out, breaking it down and packing into bags is 
a alow and expensive operation which delays the execu¬ 
tion of orders. 

l)rnwbat:k of Existing AppliuneeH 

The first machines employed for doing this work were 
set up near the .stock pile and the superphosphate was 
shoveled by one or two men into a bucket elevator, 
which raised it to the crushing rollers. From the.se it 
dropped into bags .suspended at the mouth of two 
chutes; each bag was weighed on leaving the bagger. 
Although by this method a certain amount of labor was 
saved in comparison with purely hand work, the ma¬ 
chine still had to be fed by hand and was by no means 
automatic, so that there had to be taken into account 
the hand labor necessary for breaking dow'n the pile 
and carrying the superphosphate some distance to the 
machine. Moreover, work had to be .stopped at inter¬ 
vals, in order to shift the machine and weighing ap¬ 
paratus as the men got further into the pile. 

The author was therefore led to consider the pos¬ 
sibility of devising an apparatus capable of performing 
all the various operations. When in 1913 he cook up 
the question, he found that it was possible to combine 
the swinging and digging elevator applied for several 
years in the warehouses of the German potash manu¬ 
facturers, with the necessary pulverizers, screens and 
bagging .scales, into a practical and useful labor-saving 
apparatus for superphosphate handling. 

The construction of the machine was planned and 
carried out in Hamburg in collaboration with the engi¬ 
neer, Paul Burgdorff. 

\ 

Construction of the Machine 

The apparatus consists of a large four-wheeled motor 
truck driven by an electric motor, current being sup¬ 
plied via a flexible cible. The two large front wheels 
are driven by separate gearing, so that the truck can 


•See aluo article in Industrial Manapement for March 25. 1922. 
“The Mechanical Handling of Superphosphate,“ by G. F. Zimmer. 



turn in a lircle c.f .small radius. It can also be run in 
either direction. The front of the truck carries a 
bucket elevator, the buckets being provided with cut¬ 
ting edges. The elevator is nearly vertical and is 
adapted to swing horizontally through an angle of ap¬ 
proximately !KI deg. about a large vertical pivot, so that 
the elevator can cut a trench in the stock pile slightly 
broader than the overall wddth of the truck. The swing¬ 
ing and scraping movements of the elevator are im- 
paiTed by two electric motors, and the change of the 
swinging direction at the end of each swing is effected 
automatically on reaching its maximum. 

When the machine is set to work the elevator buckets 
scoop the superphosphate out of the .stock pile to a 
depth of about an inch over an arc corresponding to the 
radius of the swinging movement, the material being 
taken out right up to the topMf the pile. On the com¬ 
pletion of the swing the machine is moved forward a 
suitable distance without .stopping the scooping and 
swinging movements. • 

The superphosphate collected by the buckets is dis¬ 
charged onto a screen, and the large lumps are broken 
in a roll crusher and afterward .screened. The sifted 
product is carried by a shaker and delivered into hop¬ 
pers at the back of the machine on which the bags are 
hung; two or three bag scales arc arranged underneath 
the hoppers. As each bug is filled the delivery slide of 
the hopper is closed and the bag is placed on a conveyor, 
to be removed, tied and .sent off. 

Machines of this type are made in several sizes for 
storehouses, ranging from 10 to 22 ft. in height. The 
smaller sizes have a capacity of 12,'i to l.bO bags (of 100 
kg. each) j)er hour, while the largest will fill 150 to 
180 bags. In the larger machines the hoppers for the 
fine powdered suijerphosphate with the bag scales are 
paced on a separate three-wheeled truck drawn by the 
motor truck. Furthermore, they have a platform for 
the operator placed over the shaker conveyor, from 
where he has a complete view of its workings. Three 
workmen are needed to operate the machine under the 
supervision of a foreman, and the latter can learn how 
to run the apparatus in a few hours.- 

It should be noted that in digging the superphosphate 
out with these devices it is taken uniformly from all 
strata of the pile. This is an advantage from the manu- 
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facturers’ point of view, since it often happens that some 
batches of the product do not contain the exact per¬ 
centage of soluble phosphoric acid desired and con¬ 
sequently have to’ be covered, in th(? stock pile, by a 
layer made with different proport itns of ingredients in 
order to get a true average. In breaking down the pile 
it is important that these layers of different compo¬ 
sition should be thoroughly mixed and a uniform prod¬ 
uct obtained, which is difficult to do by hand, whereas 
the machine scoops out the product in the de.'tireil pro¬ 
portions, corresponding to the different thicknesses of 
the superimposed layers. If necessary, Ihi.s property of 
the machine can he utilized in the luoduction of blended 
or compound fertilizers, the various loniponents being 
superimposed in horizontal layers, so a.s to get the in¬ 
gredients in the reiiuired proportions, and thf pile is 
taken down in vertical cuts w'lth the machine, thus 
producing a homogeneous blend. 

(lompurison of Working (losts 

With regard to the relative costs of bagging super¬ 
phosphate by hand labor and by the machine, the 
latter works .'i months in the year (the busy season)- - 
that is, for 125 days of h hours each, or 1,(100 hours in 
all. The work of bagging, including all the operation.s 
necessary for breaking dow'ii the pile, screening, crush¬ 
ing, bagging and weighing the siiper)ihosphate, tying 
the hags and loading them on to the wagon, is iierformed 
.by eight men, at a coat of: 

10 . 1111 - 
I'. i 111 

lijiboi, 8 men lU li . . i; I 

MOtIVt* pOWlT, liU ll|) lit 0 fl'lllU' ,... ... . 

l.-pkffp Ilf tiiat'liln*'. '> 

ToIhI . 31 

Output; UiO P'‘t Imui, etjiilvalful to . "-3 

With hand labor the same eight men would till only 



ONE OF THE EARUEBT MACftllNES 



A M(JDE1!.\ IIAOGINC, MAI'IIIMO IN’ ACTION' 


(iO bags per hour, ecjuivalent to a cost of 0.40 franc per 
hag. The difference is therefore 0.17 franc i>er hag, or 
25.25 francs per hour. In 1,000 hours the profit would 
he 25,000 francs, which would enable the prime coat of 
the machine to he written off in, a short time. 

INCKKA.SING OUTPUT PUR MAN-HoUR 

One of the greatest advantages of the machine is 
that it enables the output per man to be increased from 
750 kg. per hour to 1,800 kg., which is a highly valuable 
factor during the hu.sy season. 

Another advantage accruing from the use of these 
machines is the greater weight of the full sacks. It 
seems rather peculiar that the machine could give a 
greater accuracy of weighing than the ordinary bal¬ 
ances, hut it has been proved that the vibration of the 
machine and the weighing scales make those more “liv¬ 
ing" than ordinary .standing .scales. The accuracy of 
the weight has proved not to exceed 5 per cent, in either 
dirt'ction, w'hich gives a considerable advantage both to 
the seller and to the buyer. 

The machines can be used for all such materials a.s 
“stands” in piles, such as potash salts, sulphate of 
ammonia and sodium chloride, wl^k'h are delivered to 
the sack in fine powder. 

These machines have been experimented upon and 
successively improved in the Danish superphosphate 
works, where fifteen of them now replace all the former 
manual labor. It is impossible to prognosticate the 
future of such a machine, as the factors vary so much in 
different countries. 























A.\M-;i!irA.\ on, chhmists socii:tv at hot ki’Ihn’HS 


Fourteenth Annual Convention 
of American Oil Chemists 

T he 1923 convention of the American Oil Chemists’ 
Society in Hot SpriiiRa, April 30 and May 1, will 
Ko down in the annals of the society as one of the moat 
important in its history. There were more than fifty 
members present, nearly one-fourth of the entire society. 
Many of the past presidents, and other leaders in the 
technolojry and chemistry of fats and oils, took an 
active part in the proceedinjra. All the larste packers 
and vegetable oil producers had from one to ten chemists 
at the meetings. Several of the soap makers were 
repre.sented, and most of the commercial chemists of 
the South were on hand. 

The program for the 2-day meeting consisted of 
reports from various standing committees interspersed 
with papers and addre,sses oi> different pha.ses of the 
manufacture of edible and technical oils. 

Election of Ofkk;ers * 

The final session of the meeting closed with the elec¬ 
tion of officers for the coming year. They aie as fol¬ 
lows: H, B, Battle, Montgomery, Ala,, president; H. .1, 
Morrison, Procter & Gamble, Ivorydale, Ohio, vice- 
president; P, P. Hinterlang, International Refining Co., 
San Antonio, Tex., second vice-president; J. R. May, Jr,, 
Barrow-Agee Laboratorie.s, Shreveport, La., third vice- 
president; Thomas B. Caldwell, Law & Co,, Wilmington, 
N. C., secretary-treasurer; Herbert S. Bailey, Southern 
Cotton Oil Co., Savannah, Ga„ editor, and A. W. 
Putland, Portsmouth Cotton Oil Refining Corporation, 
Portsmouth, Va., assistant editor. 

These officers constitute the governing committee, the 
personnel of which is somewhat changed this yeai owing 
to the addition of two vice-presidents, the editor and 
assistant editor as elective officers. Heretofore the 
committee has consisted of the president, vice-president, 
secretary-treasurer and the four most recent presidents 
of the society. 

Banquet 

Tuesday night, after all the business of the conven¬ 
tion was well out of the way, the members with their 
wives and guests enjoyed a most delightful banquet in 
the private dining rodm of the Eastman Hotel. David 
Wesson as toastmater staged .several unique stunts, 
such as having the waiters fill all the glas.ses, after 
the guests were assembled, with perfectly clear water, 
which immediately tifrned into delicious looking wine. 
He was suspected of Tiaving used a phenolax tablet to 
perform this classic miracle. 

This year for the first timj the society had as ban¬ 


quet guests and speakers both the president and the 
vicc-presMent of the Interstate Cottonseed Crushers' 
Association, 

With the consignment of the loving cup once more 
to the custody of Mr. Battle, the forteenth annual con¬ 
vention of the American Oil Chemi.Hts’ Society was 
t)rought to a fitting climax, 

L. M. Tolman’.s Presidential Address 

The .society, in the opinion of L. M. Tolman, retiring 
president, has during the past 2 years become much more 
representative of the entire field of fata and oils than 
under its old name of Cotton Products Analysts. While 
among its members are to be found nearly all the 
chemists of the great American edible oil industry, it 
must continue its elTorts to attract those interested in 
the paint,, varnish, soap and other technical oils. He 
advised against joint meetings with the American 
Chemical Society, pointing out that at these meetings 
it would be difficult for tho.se interested in a single 
field of chemistry to concentrate on their own specific 
problems. 

The greatest contribution the society can make to¬ 
ward the advancement of this country’s position in the 
world’s oil industries is, in Ur. Tolman’s opinion, along 
the lines of improvement in methods of analysis. Much 
has been accomplished by the Smalley Foundation work 
to perfect the procedures and technique in the determi¬ 
nations of oil and ammonia. The collaborative work of 
the society should now be extended to cover more thor¬ 
oughly other analytical methods and increase the profi¬ 
ciency of its members in all lines of laboratory control. 

Bleaching PROCEa.st;s Uiscu.ssed 

The problem of how best to bleach an edible oil is 
today receiving perhaps more attention than any other 
single phase of the gefieral refining process. 

William Kelly of the Filtrol Co, of California read a 
paper on the bleaching earth Filtrol. Its source is a 
deposit of impure silica on the edge of Degth Valley, 
hence it is sometimes known as Death Valley clay. The 
raw material is refined in Los Angeles to a* finished 
product which is pure silica with about 7 per cent of 
alumtnum silicate.. It ia claimed that l>eaide.s its ability 
to absorb coloring matters from vegetable and mineral 
oils, Filtrol will remove sulphuric acid, free sulphur 
compounds and moisture. This makes it especially 
suited to the bleaching of lubricating oils. Since with 
vegetable oils this earth can be used at a much lower 
temperature than is commonly employed with fullers 
earth, there is no tendency for the oils to oxidize or 
become rancid/ To the soap makers this new bleach 
would be of especial interest If the laboratory results 
can be duplicated in the factor. Crude coconut and 
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soya bean oils bleached with it yield soup which will 
not darken. 

In addition to'fullers earths mo.st refiner.s are now 
usinR chars or aftivated carbons in their bleaches. A. 

A. Jack,son, who is with the Dai^'o .Sales Corporation, 
after discu.ssinR briefly the development, of carbons 
for the removal of colorintr matter from sugars, sirups, 
glycerines, oils and similar products, dl•scril)ed the 
process by which Darco is made and told of its various 
uees. He said tbat while wood chars are good nb.sorbents 
for ga.ses, as a rule they did not possess any great 
decolorizing properties. 

The decolorizing powers of a carbon may be increased 
by simply heating it out of contact with air; by im¬ 
pregnating the raw material or char with certain 
chemicals, heating and then removing the iRipregnat- 
ing agent, or by simply healing the raw material in a 
current of steam or gas to prevent too rapid oxidation 
during furnacing. 

Many materials have been used for the ]iroduction 
of so-called activated chars; gi'as.ses, hulls, leathers, 
blood, hoofs, horns, paper mill waste and lignite. It 
is this latter sub.stance which is the basis of Darco 
carbon. The plant is located in the Texas lignite field 
at Marshall. There the raw material as mined is 
crushed, and furnaced by a spi'cial jirocess which is 
claimed to yield a very active carbon. The color ali- 
aorptive power is then furthei- increa.sed to "an estab¬ 
lished point of standardization" by the extraction of 
impurities with .solvents. 

In the use of chars for bleaching vegetable oils, it 
is customary to mix them with fullers earth. Darco, 
said Mr. Jackson, works admirably in such combina- 
■ tions, but can also be used to advantage by itself. He 
believed that shortly such chars would largely replace 
all fullers earth bleaches in the edible oil business. 

Vacuum Keeinino and SufKK-DuopoHiZATioN 

Two papers covering refining under vacuum imstead 
of at atmospheric pressuil' were presented on Tuesday. 
This is a comparatively new idea to the American 
refiner and these communications arou.sed considerable 
interest. LouiiJ C. Whiton, representing the liataille 
process, deacril>ed methods and aiiparatus not only for 
neutralizing the free fatty acids but for bleaching and 
deodorizing under vacuum. He claimed for his refining 
process that the soap (foots) being dehydrated would 
settle more readily’ and with less occlusion of oil than 
in the present open kettle procedure. Also that one 
could get a much more intimate contact between the lye 
and oil without the danger of emulsion formation. This 
meant the refined oil was of exceptionally low acid con¬ 
tent and that the usual saponification loss was some¬ 
what reduced. Bataille recommends a horizontal in¬ 
stead of vertical refining kettle. After neutralization 
with a fairly strong lye and the evaporation of the 
water, which takes only about 2 l,ours, the batch is 
discharged into a large settling tank. .Thus the vacuum 
apparatus need not be very large (10,000 lb. ■capacity), 
as the batches are put through it about ten times as 
fast as in present practice. 

Mr. Whiton believes that there is an advantage to 
be gained in bleaching with fullers earth in vacuum. 
Operating data obtained over a period of years in 
Europe indicate that the loss due to absorption of oil 
in the bleaching earths or chars is less under vacuum, 
as only 40 to 60 per cent of the usual amounts of these 


bleaches is needed. A possible explanation is that at 
reduced pressure all the moisture which is known to 
interfere with color absorption is removed from ^both 
oil and earth. 

Super-deodorization is the term applied by Mr. Whiton 
to the process of deodorizing at extremely high vacuum 
and comparatively low temiierature. Since the amount 
of objectionable odors and flavors removed by a given 
weight of steam is proportional to its volume, the 
higher the vacuum the more work it will do. The actual 
daily operating vacuum of the Bataille super-deodorizer 
is 29.7 in., with a 30-in. barometer. Under this small 
pressure it is c.stimated that steam has a volume six 
times as large as at the usual 28.5-in. vacuum. This 
high vacuum is obtained in practice by stepping up a 
high, primary vacuum with a .special type of steam 
ejector. With cottonseed oil the deodorization is carried 
on at 293 deg. F. and requires from 1 to 21 hours. 
.Such plants have been in operation abroad for nearly 
9 years and more than 100 are in regular use. It is 
claimed that in these the uuality of the finished oil is 
superior to those obtained where lower vacuum is used, 
as the Bataille sy.stem removes .some substances that 
are not volatile at a higher pressure than is maintained 
in the “suiier-deodorizer." 

Francis M. Turner, chemical engineer with T. Shriver 
& t’o., in his paper, which was illustrated with many 
interesting .samples, spoke of the dealbuminizing process 
he is developing for the treatment of crude vegetable 
oils, and his procedure for vacuum refining. In the 
dealbuminizing treatment he removes the so-called 
"gums" or "albumins” by a simple process, the details 
of which were not disclosed, and then bleaches without 
refining. A sample of coconut oil exhibited was free 
from rancidity, although it was 2 years old and had 
never been refined, merely dealbuminized. Dr. Turner’s 
results with vacuum refining were similar to those 
obtained by the Bataille process. The .soapstocks he 
showed were hard and dry and nearly free from the 
disagreeable odor common to most soap.stock. 

Chemical Constituents of Cottonseed Oil 

Two of the most instructive papers, “chemically 
speaking,” were those by George S. Jamieson of the 
U. S. Bureau of Chemistry. One of the problems his 
laboratory has been inve.stigating is the composition 
of the free fatty acids of cottonseed oil. He concludes 
that the acids are set free by hydrolysis in practically 
the usame proportion as they occur as glycerides in the 
oils. 

Even more valuable were the results reported by Dr. 
Jamieson on ‘‘Some of the Non-Glyceride Constituents of 
Crude Cottonseed Oil.” Practically all of the complex 
chemical bodies forming the “gums” which gradually 
.settle out of filtered crude cottonseed oil on long stand¬ 
ing have now been identified. This gum, which is 
physically similar to the “foots” of linseed oil, will 
separate more rapidly if moisture is present in the 
oil, and changes in temperature also h.a.sten its sedi¬ 
mentation. ^ 

At the re<iue.st of the editor, a special committee was 
appointed to consider the feasibility of publishing a 
quarterly to be known as the Journal of the, .American 
Oil Chemists’ Society. This committee made a tentative 
report stating that it believed it would be possible to 
finance such a quarterly and hoped to begin issuing 
with 1924, 
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The Rarer Metals 

A fjymposium Held at the Recent MeetinK of the 
American Electrochemical Society 

T he outstanding technical feature of the recent New 
York meeting of the American Electrochemical 
Society was the session on the “Rarer Metals" conducted 
by F. M. Becket. The opening address was made by Prof. 
Charles James of New Hampshire (iollege, who has 
gained a world-wide jeputation through his remarkable 
researches on the rarer metals. Notwithstanding the 
fact that much time has been spent searching for 
methods for detecting the rare elements, in many cases 
good methods of separation are completely lacking. 
Present means of separating columbium from lant.'dum 
are very unsatisfactory. So far as quantitative analysis 
i.s concerned, the greatest problem is found in the case 
of the cerium and yttrium groups of metals. The sepa¬ 
ration of the two groups is an extremely tedious matter 
which is rarely carried out. 

When Is an Element Usei.iss? 

When an element is condemned as being useless, it 
is evident that its characteristic properties arc deeply 
hidden. Germanium, which once seemed useless, is at¬ 
tracting much attention in the medical world, because 
of its action on the blood. The clement occurs in argyro- 
dite and canfieldite and to a minute extent in some zinc 
ores. A very important discovery is a copper sulphide 
ore of Africa containing as much as 7 per cent ger¬ 
manium. Work at New Hampshire College indicates 
that the metal can be easily extracted in an exceedingly 
pure condition. There is therefore a possibility that it 
will become sufficiently plentiful that its effect upon 
metals and alloys may be determined. Copper with 6 
per cent Ge is a pale gold-colored alloy. 

Thulium oxide on careful heating gives a beautiful 
carmine-colored light, which changes as the temperature 
is raised, becoming yellow and then almost white. The 
reduction of beryllium compounds presents very great 
difficulties. An elaborate inve.stigation is now under 
way. It is important to develop a simple method for 
the quantitative determination of Be; such knowledge 
would allow us to study solubility curves and alloys with 
rapidity. Indium occurs more commonly than gallium 
in certain zinc products. Some flue dusts have shown as 
much as 0.5 per cenj of gallium. Many other elements 
such as lanthanum, dysprosium, holmium and yttrium 
are being carefully investigated and no doubt the day is 
not far off when elements at present of little commercial 
importance will occupy a field of usefulness such as has 
been achieved by thorium, tungsten and vanadium. 

“The Metallurgy of Lead Vanadates” was the title, of 
the paper presented by Ur. Will Baughman of Los 
Angeles, Calif. He reviewed the various methods of 
treatment of lead vanadates and then outlined in detail 
his own method, which has been tried out on tte Black 
Butte ores. In the electrolytic separation, which is an 
important step in the process, a mercury cathode is used. 
Tungsten, molybdenum and chromium pass into the 
amalgam and vanadium separates out as oxide. Sepa¬ 
ration can also be affected by the volatilization method. 
Hydrogen is passed over the mixed oxides of vanadium, 
tungsten and chrom'um heated to 1,400 deg. C. The 
vanadium pentoxide is reduced to the trioxide and 
this is readily distilled off, leaving W, Cr and Ti behind. 
In the preparation of metallic vanadium Dr. Baughman 


found lithium to be the beat reducing agent. A metal 
containing 95 to 97 per cent V is easily obtained. Dr. 
Baughman’s paper was discussed by Messr.s. Saklat walla, 
Fink and Arsem. Mr. Arsem .said that the melting 
point of vanadium wiiti 1,660 deg. C. 

C. W. Drury, professor of metallurgical research. 
Queen’s University, referred to the important deposit 
of cobalt at Cobalt, Ganada, which supplies about 90 per 
cent of the world's demand. The Canadian ore contains 
about 5 per cent Co, 4 pel- cent Ni, 10 per cent Fe, 14 
per cent As, 1 per cent Cu, 7 per cent S and ‘20 per cent 
SiO,. The process of producing pure cobalt oxide and 
metal is a long and tedioii.s one. In the production of 
1 lb. of cobalt 3,000 lb. of solution is handled. Cobalt is 
used chiefly in the manufacture of stellite and ns one 
of the main constituents of permanent magnets. The 
addition of cobalt permits magnets to be made of less 
than half the weight of those made of ordinary tungsten 
magnet steel. The demand for cobalt i.s greater than 
the supply. E. 0. Benjamin referred to the cobalt 
plating of the iron anode in the electrolytic oxygen cell, 
lie found tlial Ni-plated amsles were ladler than those 
that were cobalt-plated. Messrs. Fink and Ralston 
pointed out. that a very good s(‘paration of cobalt and 
nickel is possible by electrolysis. Kenneth S. Guitermar 
of New York referred to the production of appreciable 
quantities of cobalt and nickel as byproducts in the 
smelting and refining of copper. The A. S. & R. hae 
accumulated large tonnages of cobalt-nickel speisi 
which locked up appreciable amounts of gold and silver 
The Guiterman process consists in sulphating the speise 
followed by a solution thereof in water. After the pre 
liminary removal of Fe, As, Cu, etc., NaCl is added ana 
the solution electrolyzed between graphite anode and 
copper cathodes. Cobalt is precipitated out of solution 
as a hydrated oxide and the nickel collects on the 
cathode. The efficiency of the separation is about 98 
per cent. 

The G. E. ChkoMizing Process 

A simple and efficient method of applying a protective 
coating of chromium to iron and steel yas described by 
F. C. Kelley of the General Electric Co. The process 
consists of packing the material to be treated into a 
powdered mixture of alumina and chromium. The 
amount of each material used in the mixture is 46 per 
cent of alumina and 66 per cent of chromium by weight. 
The material is usually packed into a tube of iron, and 
then heated at 1,300 to 1,400 deg. C. in hydrogen, in 
vacuum or in some neutral atmosphere, for lengths of 
time depending upon the penetration and concentration 
of chromium desired. The furnaces used for this work 
consist of alundum tubes wound with molybdenum wire 
as a heating unit. These tubes are placed hi a suitable 
furnace casing and surrounded with alumina powder, 
which acts as a heat-insulating material. In chromizing 
it is necessary to have powdered chromium of at least 96 
per cent purity, 4or chromizing iron which is intended 
to withsfand corrosion. Powdered A1,0, is necessary 
us a diluting agent, and to prevent excess sintering of 
the powdered material at high temperatures. It is also 
necessary to have pure hydrogen, free from moisture 
and oxygen. 

Discussing Mr. Kelley’s paper Prof. John Johnston of 
Yale pointed out that the citation from Spring made 
by Mr. Kelley—namely, that “alloys might be produced 
by compression of their constituent metals in a fine state 
of division”—is without foundation. Johnston had 



Vol. 58, No. 20 


898 CHE»IICAL AND METALtUBGICAL ENGINEERING 

m 

carefully investigated this matter and found that com- able residual atmosphere of CH„ CO and probably 
pression alone dogs not result in the production of true other gases present which may affect results very 
alloys. Colin G.^Fink questioned whether satisfactory markedly. He referred to his determination of, the 
results were commercially possible if the chromizing melting point of cobalt; in the Arsem furnace it was 
process were carried out in the Aib.sence of hydrogen, 1,4!)0 deg. t. and in his high-temperature hydrogen 
he regarding hydrogen as a most essential “flux” for furnace, 1,610 deg. C. A mere trace of carbbn will de- 
this process. L. 0. Hart of the Driver Harris Co. sug- press the melting point over a hundred degrees. 

gested that it might be a good deal cheaper to use ^ Brilliant Research on Zirconium Steel 

chromium-iron alloys in place of a chromized surface 

metal, great improvements having been made in the h. M. Kccket a paper on Some Effect.s of Zirconium 
production of high-percentage chroniiiim-iron alloys, on Steel" was probably the most ifnportant contribution 
H. K. Richardson of the Westiiighouse company re- ot the se.ssioii. The Electro Metallurgical Co. has been 
ferred to his experiments on ek'ctroplat ing chromium conducting a series of scientific tests on the addition of 
on ferronickel wire for lamp .seals and said that de- zirconium to the steel bath and some remarkable re-* 
cidedly below 1,200 deg. C. penetration of the Cr into the suits have so far been obtained. Zr has a greater 
alloy below was clearly di.scerinble. the Cr entering the affinity for.oxygen than Si. When Zr is added to steel 
ferronickel lattice. in e.xces.s of approximately 0.15 per cent, this element 

assures a new role by chemically combining with sul- 
, What Does Metallic rRAMl'.vi Look Like? phur to form an acid-insoluble compound not detected 

“The Preparation of Metallic Ibanium” was investi- by ordinai-y analysis. Zr has a greater affinity for S 
gated by R. W. Moore of Schenectady. Starting out than Mii. The beneficial effect of small additions of 
with the tetrachloride of uranium, this was reduced Zr is strikingly demon.strated in the ca.se of heat-treated 
by metallic sodium and a finely powdei'ed uranium metal ordinary carbon steels. The physical characteristics of 
obtained. The powder was compressed into pellets and the product approached those of the highest grade, 
these were melted with an arc in atmosphere ot argon, hinit-treated alloy steels. Zr is usually added as a sili- 
The fused metal had the appearance of pidished iron, con-zirconium alloy. Dr. liecket’s paper was discussed 
Some buttons could be rolled cidd from a thickness ot at length by E. E. Gone, H. W. Gillctt and Dr. St. .lohn. 
about 5 mm. to small sheets about t).:!75 mm. thick. The report of the detailed investigation on "Treating 

Dr. Moore’s jiaper drew forth animated discussion. Steels With U. B, Ti, Zr, Ce and Mo carried out at the 
Charles A. Doremiis of New Turk jiointed out that the Bureau of Mines, Ithaca, was submitted by H. W. Gillett 
apparatus used bv Moore ri'senibli's very closely the and E. L. Mack. It was found that Mo has a con- 
apparatus used by Robert Hare in 1842. >1. W. Mardcn sistantl.v beneficial effect. In the types of steel in which 
and H. C. Rentschler of the Westiiighouse Research the other elements were used they were either of slight 
Laboratories have likewi.se for some time been studying effect one way or the other, or decidedly harmful. Mo is 
the preparation of metallic uranium. They did not con- a potent qlloying element. I'rof. Bradley Stoughton 
aider the chloride-sodium reduction method reliable and discussed the development of super-steels and the elimi- 
furthermore their metal is not brown, but looks very nation of P, S and gases. He also suggested that the 
much like molybdenum. elements Gillett and Mack investigated ought to be tried 

James A. liolladay and Jhomas R. Cunningham gave out as additions to pure electrolytic iron. C. P. Madsen, 
an account of the “Determination of Uranium by Means E. F. Cone, C. A, Uoremus, Jerome Alexander and Dr. 
of Cupferron. The method was developed at the Union St. John also joined the discussion. 

Carbide & Carbon Research Lalxiratories. A scholarly discourse on the “Inherent Effect of 

Hugh S. Cooper of the Keniet Laboratories, Cleveland, Alloying Elements on Steel” was delivered by B.. D. 
reported upon the very interesting results he has oh- Saklatwalla of the Vanadium Corporation. He laid 
tained in the “Preparation of Fused Zirconium.” ZrCl. stress on the importance of studying the physical con- 
was reduced with metallic sodium and the product ditions, and their alterations by alloying elements, dur- 
obtained contained 99.28 per cent Zr, the impurities ing the period of solidification. Too little attention has 
being Fe, Ti and Si. The melting point of this material been paid to the changes in surfaewtension of the steel, 
was determined in the Arsem furnace and found to The three last papers of the symposium dealt with the 
be about 2.800 deg. C. Alloys of 60 per cent Zr with tin physics and chemistry of platinum and its associated 
were found to be exceedingly pyrophoric. Zr forma metals. Robert P. Neville of the Bureau of Standards 
alloys with Ni, Cu, Au, Al, Mg and W. Dr. Cooper deacritied the “Preparation of Platinum and of Platinum- 
showed a number of samples of new alloys. ’ Rhodium Alloy for Thermocouples.” The melting was 

In the dmeussion, J. W. Marden of Bloomfield, N. J., carried out in a Northrup high-frequency furnace in 
said that according to his experience it was impossible crucibles of lime and thoria. H. K. Richardson re- 
to hvoid contamination when the zirconium was heated ferred to his thoria crucibles as being made by regular 
in the Arsem furnace. Accordingly' in recent work at ceramic methods. Fred E. Carter of Baker & Co. did 
the Westinghouse laboratories a higlufrequency, high- not coifcider the metal made in the high-frequency fur- 
vacuum induction furnace w-as used. The method of nace superior to the best grades on the market, 
analysis for Zr is very difflcult and very deceptive Edward Wichers and Louis Jordan told of the In¬ 
results may be obtained. The melting point given by vestigations on Platinum Metals ’ carried out at the 

Mr, Cooper corresponds more nearly to that of the Bureau of Standards, ’ a very comprehensive study, 

oxide or carbide, but not to that of the metal, which Fred E. Carter of Nfewark, N. J., presented a report 
is much lower. Dr. Fink felt that the Arsem furnace .of his experiences with the “Metals of the Platinurn 
was one of the most convenient high-temperature Group.” The tendency to absorb gases is \ery marked 
laboratory furnaces made, but that time and again ex- and in consequence difficulties arise during melting. The 
perimenters were using it for tests for which the addition of iridium to platinum raises considerably tlie 
furnace was not inteaded. There is always an appreci- temperature required for annealing. 
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Hardness and Hardening 

A Synopsis of Dr. Walter RoHenhain’.s Lecture, Given at Various 
Localities During His Recent American Tour—Parallel Phenomena 
Found in Many Alloy Systems Help Explain Why Steel Is Hard 



A Cnil/D finds whether semethinK is hard or soft 
bj poking his thumb into it, or scrutrhing it 
with his fingernails. If it dents or .seratehe.s it 
is .soft; if it does not, it is hard. We grown-up children 
do something much like this, only \vt* ust^ a steel ball 
instead of a thumb, a sharp jewel instead of a nail and 
a power press for muscle. 

Such methods give only a relative idea of hanine.ss. 
P'urthermore, it should bo remembered that a pile of 
sand or brick is extremely hard if one is thrown against 
it, yet is quite .soft toward iiiecemeal removal. It fol¬ 
lows, therefore, that the scale of hardness varies with 
the tool used. 

With the.se considerations in view. Dr. Ko.sonhain 
defined hardness of a material as the power of resi.sting 
the local di.splacement of iiortion.s of its sub.stahce; to 
the degree of strength, cohesion or resistance it otFer.s 
to piecemeal removal. It follow.s that this property is 
allied to the unit stress which can be borne without 
permanent deformation. 

How does a material resist applied forces? We here 
may divide substances into two general classes, viz., 
those capable and those incapable of plastic deforma¬ 
tion under stre.ss. Metals, especially most^pure metals, 
fall into the first category, so consideration must now 
be given to the nature of pla.stic deformation. We are 
also enabled to push our definition of hardness one .step 
further, by noting that it is a function of the resistance 
a' metal offers to plastic deformation. 

It is perhaps trite to repeat that plastic deformation 
in metal occurs by means of block movements within 
the individual crystals of the aggregate. As a matter 
of fact elongated grains in severely worked metal are 
still essentially crystalline—probably highly fragmented, 
but consisting of cry.stalline particles. For in.stance, 
if a piece of pure iron be .squeezed in a vise while con- 
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^Reproduced from Fiir. lOS, "Introduction to Physical MetaN 
by Walter Rosenhaln. 


stantly under inierosropic examination, its smoothed 
surface will acquire permanent mark.s, roughly parallel 
to one another within individual crystals, but in dif¬ 
ferent directions in adjoining ones. Further stress 
niultiplits tliese lines and dovelop.s second or third sets 
of inter.secting conjugate markings. The nature of 
lhe.se markings is shown in Fig. 1. .^’he cr.vstal has 
been broken into blocks which move .slightly past each 
other and then regain their rigidity. The top surfaces 
still reflect vertical light directly hack into the micro- 
.scope and appear white; the Inclined slips deflect ver¬ 
tical light to the right and appear dark. An exact 
negative of the view can of course he had by side 
illumination from a source located in the direction of A. 
Furthermore, a surface such a.s this can he heavily 
coaled with a protective copper plate, sectioned at 90 deg. 
and the .steps and changes in level can thus be actually 
oh.served. 

Crystallinity Confers Ductility 

It is not HO often upi)rociated, however, that it is the 
crystalline character of metals which confers the prop¬ 
erty of ductility and plasticity—that permits the 
phenomenon of slip. X-ray inve.stigation has confirmed 
the belief that the atoms in crystals are arranged in a 
regular geometric order, repeating itself perfectly in 
the adjacent infinitesimal elements of the crystal. Very 
ductile metals like iron and gold cry.stallize in a cubic 
arrangement; more brittle zinc builds up a space lattice 
like a neat of hexagonal parallelopipeds. 

Atoms are strongly held to position in these lattices 
by balanced forces, possibly of electrical nature, exerted 
by and upon all their surrounding neighbors. In fact 
the atoms are so strongly held that they are capable of 
only a relatively small displacement by outside forces. 
Within this range their disidacement varies .as the im¬ 
posed force—they act in an elastic manner. Larger 
stresses break these interatomic bonds temporarily, and 
a crystal bl(x;k slides along some principal cleavage plane, 
the atoms on each side momentarily making a change 
of partners. 

For practical purposes the main cleavage plane of 
the cubic system (the 1-1-1 or octahedral, plane of the 
crystallographer) may be regarded as quite smooth— 
the atoms are spaced along it in a perfectly regular 
manner in all directions, and they can change partners 
with considerable facility. In other planes, and along 
principdl planes of more fomplex crystals, the atomic 
spacing is not so regular, and an atom once free can¬ 
not always find a new partner unless the movement, 
stops after a well-defined interval. 

Thus it is that we are naturally led to the conclusion 
that ease of slip, or ductility, depends upon atomic 
regularity in, the crystal. Conversely, slight irreg¬ 
ularities in spacing, or the occurrence of lumps or 
humps on the gliding planes, 'decrease the plasticity 
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and incri'a.se the fori'c required to start slij) - that is 
to Bay, increase hardne.ss. It follows directly that slip 
is inconceivable in amorphous I non-crystalline) mate¬ 
rial; in such substances actual fracture is necessary to 
bring about sudden movement. 

From these considerations we arrive at the .statement 
that hardness depends upon the smoothness and extent 
of the available slip planes. From this viewiioiiit it 
becomes apparent that ductile metals like iron, aluminum 
and copper can be hardened in various ways: 

First, by producing a multitude of humjis on the 
main cry,stallographic planes. Dr. Ko.senhain has shown 
in his lecture before the Institute of Metals' that this 
always occurs when two metals enter into .solid solution. 
“Stranger atoms” replace their hosts at the latters’ 
position in the space lattice, but since the balance of 
interatomic forces is disturbed, the neighbors are 
slightly displaced. This roughens the slip planes, con¬ 
sequently .solid .solutions are harder than the con.stitucnt 
metals, often very materially so. 

In the second’place, a ductile metal can be hardened 
by fragmenting the large cry.stals. This is the principal 
effect of cold work. Although in purest metal it might 
theoretically be possible for a slipped crystal to remain 
homogeneoiEs, in practice considerable derangement is 
always produced the surfaces of slip. Some atoms 
always fail to find new partners, and some are more or 
less uneasy in their new surroundings, at least for 
some time. Such effects result in an upset in the space 
lattice, which naturally will be a zone offering consider¬ 
able resistance to an incipient slip along an intersecling 
direction, apd even greater resistance to second move¬ 
ment on the same plane. Successively inftltering amor¬ 
phous layers therefore “fault” the crystal in many direc¬ 
tions (Fig. 2). increase the resistapae to stress; finally 
the metal reaches a state where ductility is exhausted 
and it becomes brittle, even, though still consisting prin¬ 
cipally of an assemblage of crystalline fragments. 

Third, hardening can be effected by increasing the 
amount of amorphous material at the crystalline 
boundaries. Where one atomic orientation meets an¬ 
other there must be an interface (which may be .several 
hundred or perhaps only a few atoms thiek) where the 

*RoprtHlu<‘«‘(l from Fiji 100. "Introduction to Phyiiical Metal- 
lurpy." by Wultcr Rosenhnin. 

f’hnii rf Hfrt. March 7. 1928. p. 442 


space lattice is a compromise between the two. These 
regions increase hardness of the metal by roughening 
at the ends of potential slip planes. Considerable, end 
support is also given by adjacent grains. Furthermore, 
deformation transmitted across a txjundary must change 
direction. The.se factors are not marked unle.ss the grain 
,size is very small—then they become very important 
indeed. 

Finally, and moat important, metal may be hardened 
by distributing finely divided hard particles throughout 
the crystal. This can be done by»alloying a substance 
which is somewhat more soluble in the metal at elevated 
temperatures than at room temperatures. On cooling 
the then insoluble material precipitates as very fine 
and highly dispersed particles; if the cooling is at a 
proper rati,' these particles cannot coagulate to any 
extent, and the result is that the cry.stalline lattice of 
the mother material is not only interrupted by these 
particles, but itself is largely in an amorphous condition 
following the disruption of the lattice necessary to 
eject the insolutile material. In fact, the latter factor 
(amorphitization of the solvent material) is the prin¬ 
cipal rea.son for the inten.se hardening possible by this 
method, in Dr. Rosenhain’s opinion. 

Three alloy sy.stems were cited by the lecturer to 
show the remarkable similarity of the hardening phe- 
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nomena—viz., the well-known iron-carbon aeries, which 
includes steel, the .system between aluminum and the 
Compound Mg,Si (duralumin), and the eluminum-zinc 
alloys studied by Hanson and Gaylor.' Figs. 3, 4 and 5 
show the equilibrium diagrams. Draw a vertical line 
through 82 per cent Zn in Fig. 5 (point F) and note 
how the ft field corresponds to the austenitic field in 
steel, and how a 79 per cent zinc alloy would develop a 
truly pearlitic .structure on slow cooling. It is obvious 
that the inclined lines bounding tWj solid solution fields 
merely indicate how the solubility varies with the. tem¬ 
perature. 

In all these alloys a quench at a rapid rate from a 
correct temperature to a sufficiently low temperature 
win retain the solid solution practically intact, but in 

■"A Further Study of the Alloys of Aluminum »nil Zinc," by 
D. Hanson and Marie L. V. Gayler, J. Inst. Mf.tats, 1922. 






May 21, f923 


(JHKMICAI, and METALLUKCICAL ENGINEERING 


901 


an unatab^ condition, and the metal, while much harder 
than in the pure state, is much softer than t can ^ 
made. The metal may be said to be in the au.ste itt 
state. It IS a mere detail that the Al:Zn allov mu t 

If the speed of cooling be .slijrhtly lower, or if the 
drastically quenched metal he warmed somewhat, it 
becomes very hard. Either operation Rives the nece.s- 
sary time and atomic mobilitc ,s„ that the unstable 
solid solution may break down into two phases-vir. 
minute crystals of a*new phase and a disarraiiRed lat¬ 
tice of the original. This condition iknown ,n .steel as 
marten.site) will give maximum hardness bi'causo otTer- 
ing maximum resistance to sli,,; gliding jilanes are 
almost absent. Again, it is only an incidental fact that 
the tempering or drawing temi.erature of chirulumin is 
at or lower than the atmospheric, therefore quenched 
duralumin “ages" or hardens spontaneously for sev¬ 
eral days. 


.Slower cooling or higher tempering will allow the 
metal to more nearly approach its new eciuilibrium; the 
crystals of the second phase (Fe,C in steel. Mg,Si in 
duralumin, and d solution in AliZn alloys) will grow 
in size, and the mass of the material (ferrite in steel, 
aluminum in duralumin and a solution in Al:Zn alloys) 
will reorganize its lattice and accumulate into larger 
crystals. With this the possibility of .slip returns, the 
metal lo.ses hardne.ss slightl,v, and the microscopic ap¬ 
pearance known as troostite may be found. It happens 
that Al:Zn alloy.s, quenched in liquid air and warmed 
to room temperature, temper (that is, separate into 
two phases) so fast that the latent heat liberated by 
the chemical and physical reactions will warm them so 
Ihey cannot l)e handled with comfort within a few min¬ 
utes. This phenomenon is a beautiful instnnee of re- 
cale.scence occurring at low temperatures. 

Changes in the .same direction occur if greater free¬ 
dom is offered. Under the micro.scope we, may observe 
.sorbite and finally a mixture of well-differentiated 
phases characteristic of pearlite will appear pos.se.ssmg 
only a moderate amount of hardness, but considerable 
ductility. Thus it is that the whole theory of harden¬ 
ing and tempering is applicable for a wide variety of 
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‘Riiproiluced trom Fig. S6. ■■Constitution anil Age-Hartlcnjng of 
the Alloy.s of Aluminum with Magnesium and Silicon, by 1>. 
Hanson and Mario L. "V. Gayler, Journal fnstifute of Motalo, No. 2, 
1921, vol. 26, p. 321. 



duplex alloy.s whose mutual solid solubility increases 
with temperature and whose cry.stalline phases are the 
one quite ductile and the other less so. 

While detailed figures on the properties which may 
be induced in the aluminum alloys by heat-treatment 
will be covered in a later lecture, it is not amiss to 
emphasize again the nature of martensitic steels. 

Westgren has investigated by X-ray methods the 
apace lattice of carbon steel at 1,000 deg. C. (austenite) 
and finds it to be face-centered cubic arrangement.' 

If this lattice acts as a host to enough carbon, man¬ 
ganese or nickel atoms so that its normal activities are 
dampened, it can be quenche;! to room temperature and 
appear as relatively soft austenitic steel. But If this 
austenite decomposes slightly on cooling, it becomes in¬ 
tensely hard. Here again the X-rays,tell us that this 
martensite contains particles with body-centered lattice 
(i.e., ferrite or alpha iron) cr.vstals .so .small as to be 
about the size of colloidal gold—i.e., about 100 atoms 
in diameter. No spectral lines from the previous face- 
centered lattice are found. Dr. Rosenhaih interprets 
this fact to mean not that all the iron was transformed 
from gamma to alpha, but that the bulk of the iron is 
quasi-amorphous—disrupted by the precipitation of 
carbon and the formation of colloidal grains of ferrite. 
Such crystals of ferrite have little or no keying action— 
ferrite in itself is too ductile to halt an impending 
slip in a surrounding crystal. The true reason for the 
hardness is'the disorganized condition of the matrix. 
Whether carbide crystals are present at this stage, or 
whether the molecules of cementite have formed is 
doubtful. X-ra}^ analysis of martensite shows no lines 
due to cementite crystals, lait for that matter, neither 
would it if the same steel were annealed to the point 
where Fe,C is vi.sihle under a microscope. Apparently , 
its spectrum is such that it is masked or diffused unless 
it is present in great excess. 

’In thf Jonmat of the Iron and Hitwl May. 1922. 

advanced the view that carbon atoms were Inserted Into 
the center of the unit cube, but Dr. Kosunhaln understands that 
he*hai( recently abandoned this view for the one that a carbon 
atom replaces an iron atom at or near Its reffular position in the 
normal lattice. Dr. Rosenhaln holds this Is the make-up of ftU 
solid solutions. • 




902 


CHEMICAL AND METAUUBGICAL ENGINEERINQ 


Vol. 28, No. 20 


Preventing Dust Fires and Explosions 

f 

Although the Explosibility of Many Industrial Dusts Is Easily Demonstrable, 
the Hazard Is Often Ignored and the Adoption of Effective Control Methods 
Delayed Until Disastrous Explosions Force Recognition of the Dangers 


By David J. Price 

RjiKiii'cr 111 ChiuKi', Iwvriopniont Work, Uureiiu of Clu'riiistry 


I N MANY manufucturing f.stablishmonts the creation 
of. dukt ia eaaential. The dust itaelf ia the manu¬ 
factured product, witli recognized market ^alue, and 
its creation is necessary in tlie various steps and opera- 
1ion,s followed. It is possible, liuwevor, to collect the 
dust and adopt effective control methods. In fact, it 
is an. indication of efiiciency in the manufacture of a 
product of commercial value to install effective dust- 
collecting systems which prevent wa.ste of the product 
and dissemination of the dust throughout the plant. 

We now realize that two conditions are necessary for 
the occurrence of a dust explosion: (1) There must he 

a proper mixture of dust :uid air in suspension, which 
must be of explosive proportions, and (2) this mixture 
must be ignited by .some external .source of heat or 
flame equal to the ignition temperature of the dust. 
It is now generally accepted that dust exjilosions can¬ 
not occur spontaneously. Thi.s must not be interpreted 
as meaning that there is no such phenomenon as “spon¬ 
taneous combustion,” which is quite a different thing 
from “spontaneous explosion.” It is ju.st as impossible 
to produce a ".spontaneous dust explosion” as it would 
be to produce a “spontaneous gas explosion,” The ex¬ 
plosive mixture of dust or gas mu.st he ignited. 

Expui.sive Industrial Dust.s 

Our knowledge of dust explosions ia constantly in¬ 
creasing. It has not been many years since it was 
generally believed that all carbonaceous dusts were ex¬ 
plosive. Experimental W'ork has shown that at least 
one kind of dust which contains a very high percentage 
of fixed carbon—anthracite coal dust—is not normally 
explosive (without the presence of flammable gases), 
while all types of coal dust with lower fixed carbon 
percentages are .explosive. Explosions of aluminum, 
magnesium and similar metallic dusts have indicated 
the danger of industrial dusts of this type. A few years 
ago the grain industry felt that unless the grain were 
ground and the .starchy material released the dust was 
not explosive. It has since been proved many times, 
with telling effect’, that dust from the handling of grains 
in ordinary elevating operations is highly explosive. 

It must not be concluded that these disastrous ex¬ 
plosions are confined entirely to grain handling or lines 
of milling, such as flour, feed, cereai and starch. All 
these industries have experienced disastrous'explosions 
and Buffered extensive losses. Explosions of a number 
■of other dusts like powdered milk, fertilizer, rubber, 
Boapine, spice, bark, sulphur, cocoa and cork have also 
occurred. We must expect the possibility of explosions 
'from any type of industrial plant dusts, with the ex¬ 
ception of inert dusts, such as shale or limestone. 

*rreKcnted before Oie Mtdjrear Se^tr Conference held tn* Chi¬ 
cago, April IT, U2S, under the iolnt auspices of the BnglneeiiOg 
Section of the national Safety CouncU. Chicago Safety Counefl 
and Western fioolely of Jinglneera 


It is not nece.ssury to go into detail at this time as 
to the causes of du.st explosions. It is probably suffi¬ 
cient to stjite that any source that will ignite the dust 
or cause it to burn may result in dust explosion. At¬ 
tention is particularly called, however, to the possible 
electrical causes and other mechanical sources that have 
been responsible for recent disastrous dust explosions. 
These causes have been fully discussed in publications 
of the Department of Agriculture, which arc available 
for interested safety men. It should be sufficient to 
state that the matter of prime importance is the control 
of the dust condition in the plant, together with the 
elimination of any possible sources of ignition. 

Industrial Expansion Increases Hazards 

The question as to why we are having so many dust 
explosions in industrial plants is very frequently asked. 
To the investigators that have been engaged in a study 
of this problem for several years the opposite question 
seems more proper, “W'hy do we not have more du.st 
explosions in industrial plants?” The industrial ex¬ 
pansion t 9 large-scale operation and the increase in 
capacity and production have increased the quantity of 
dust produced and added to the dust explosion hazard. 
Naturally, the more dust created the greater the possi¬ 
bility of dust ignition and explosion. The introduction 
of new types of milling machinery and equipment has 
created new ignition sources that have been responsible 
for disastrous dust explosions, and it must not be con¬ 
cluded that all the recent dust explosions have occurred 
from common or previously determined causes. This 
ia not the case. On the contrary, investigators have 
shown many new causes that had not previously been 
brought to the attention of the investigating agencies. 

In connection with the operation of a paper mill, 
an explosion recently occurred in a drier used in the 
manufacture of lignone from waste sulphite liquors. 
The liquor was sprayed into the drier and the moisture 
was removed by means of superheated steam. A fire 
started in the drier and was followed by an explosion 
that did considerable damage. The fire evidently- 
started on top of the superheater. There must have 
been an air pocket in the drier to furnish the oxygen 
for combu.stion, although the drier was supposed to be 
free from air and under pressure of approximately 1 in, 
of water with superheated steam. The point we wish 
to bring out is the fact that, because of new manufac¬ 
turing processes and equipment, some equipment may¬ 
be installed which the manufacturer believes to be safe, 
yet which, through some faulty design, may increase 
the explosioq hazard. In the cape cited there should 
have been no air pockets in the drier and if the equip¬ 
ment had been operating properly no dust should have 
collected on the hot superheater coils. 

The extent of operation of many of our industrial 
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establ^hments has greatly increased the dust explosion 
hazard particularly in the grain elevator industry. At 
pr^ent elevators in the terminal markets of the United 
States and Canada are handling as much grain in a day 
as would be handled in several weeks on the operating 
scale of only a few years ago. Tlii.s has naturally in¬ 
creased the possibility of dust .settling and accumulat- 
mg throughout the plant. 

We can fully realize the importance of the removal 
of static or accumulated dust when we con.sider that 
du.st explosions, as .•»rule, occur in two stages, (1) The 
primary and (2) the secondary explosion. When the 
explosion occurs in a plant that has recently been 
cleaned and where cliective dust collecting methods are 
practiced, the nature of the explosion is localized and of 
a minor extent. When du.st is allowed tci accumulate, 
however, the original ignition is accompanied by suffi¬ 
cient concussion to shake loose the accumulated dust. 


which feeds the flame ol the first explosion and permits 
it to propagate throughout tlie entire plant. This 
propagation of flame is very rapid and is accompanied 
by excessive pressures, w'hich cause great damage to 
property and extensive life losses. 


Pneumatic Sweeping System.s for Removal 
OF Static Dust 

Attention is being given to the development of effec¬ 
tive pneumatic .systems for removing .static dust. A 
system of this nature installed in a large industrial 
plant collects approximately a carload of dust a day. 
Thi.s system has a total of approximately 2i miles of 
piping, with about 650 hose inlet connections distributed 
throughout the building in such a manner that any part 
of the building or interior structure can be reached 
w'ith a maximum of 50 ft. of hose. , 

An efficient system of this nature, installed in indu.s- 
trial plants where explosive dusts are handled, should 
be of great value in reducing the hazard of .swondary 
explosions. Reports indicate that progress has been 
made in developing systems of this type for many lines 
of industry where recovery of the dust i.s desirable on 
account of the commercial value of the product. Engi¬ 
neers who undertake the development of pneumatic 
sweeping systems of this character should fully appre¬ 
ciate the problems that must-be worked out before these 
systems can be succe.ssfully installed and operated in 
handling many types of explosive industrial dusts. The 
installation should not be undertaken until previous ex¬ 
perimental work has shown that the system recom¬ 
mended is of practical value and will operate at high 
efficiency in the particular type of industry for which 
it has been designed. The prngre.ss already made by 
experienced pneumatic engineers is worthy of recogni¬ 
tion and encouragement, and, in the particular installa¬ 
tion referred to, reports indicate that the system is 
operating with satisfactory results. 

Suggested Plan of Action 

It is no longer necessary to wait until an explosion 
occurs with expenave results to demonstrate that the 
dust in any particular plant is explosive. Tire Bureau 
of Chemistry of the United States DepartmentNjf Agri¬ 
culture would therefore like to suggest the fmlowing 
plan of action fo^ safety men in dealing with pis 
hazard; } 

(1) The company should determine the degree erf ex- 
plosibility of dust created during the operating mroc- 
esses. The Bureau of Chemistry lias equipmep for 


testing any samples of dust forwarded, or the bureau 
can advise the company as to what, methods might be 
followed in conducting tests at the plant. There are a 
number of simple methods that require very little time 
for determining deftnitely the possibility of dust igni¬ 
tion. 

(2) The bureau is glad to suggest control methods 
when requested. Frequently a control method effective 
in one branch of industry is of value in another line. 
The engineers of the bureau have studied this matter 
thoroughly and are continually asshsting industrial com¬ 
panies in the installation of improved equipment and 
control methods. 

(3) If a safety committee i.s maintained in the indus¬ 
trial organization, this committee should pay particular 
attentioh to dust accumulating throughout the plant and 
also observe tlie efficiency of any dust-collecting systems 
in operation. We must fully realize that, after all, the 
proiK)sition mu.st he "sold” to the workman, because he 
is one of the moat important controlling factors in dust 
explosion prevention. Much depends upon him and he 
cannot be loo fully informed as to the possibility gf dust 
explosions. 

(4) All dust explosions and resulting fires should be 
reported promptly to the liureau of (themistry, in order 
to secure the assistance of the engineers in detennining 
tlie cause and in considering methods of prevention. 
It is very important that explosions of limited propor¬ 
tions be reiKirted and that the indu.strial company does 
not; delay action until there is loss of life or property 
damage. The investigation of a large number of these 
explo.sions has very definitely shown that more valuable 
data have been secured when the explosion was of a 
minor nature and the destruction neither complete nor 
extensive. As a rule, workmen can advance informa¬ 
tion of value in establishing the circumstances under 
which the explosion originated, a very definite and help¬ 
ful contribution to du,st explosion prevention that it is 
possible for every safety ipan to render. Report the 
“wee, small occurrences” and thereby help to take the 
“bust” out of combustible dusts. 

International Attention to DuSt Explosions 

A number of international agencies are now consider¬ 
ing dust explosion prevention. The National Fire Pro¬ 
tection Association, through its committee on dust ex¬ 
plosion hazards, has devoted a great deal 'of time dur¬ 
ing the past year to a study of the subject as it relates 
to various types of industries. 

The Chamber of Commerce of the United States, 
through the National Fire Waste Council, is co-oper¬ 
ating with the Bureau of Chemistry in bringing the 
question of dust explosion control to the attention of the 
chambers of commerce in industrial center. A special 
circular on the subject, containing valuable suggestions 
along the lines of possible co-operation, has been dis¬ 
tributed to the fire-prevention committees of the cham¬ 
bers of commence. 

Comirfittees on dust control in grain elevators have 
been organized by prominent interests in the United 
States and Canada, to devise ways and means for the 
oontrol of dust explosions in this particular industry, 
in which losses have been very great during recent 
years. 

The eflorts'of these agencies, combined with the co¬ 
operation of the industrial compauies, should result In 
the reduction of losses from disastrous dust explpsions 
and fires. , 
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Machinerj' 

and Appliances 

for Production apd flontrol 


Equipment News 

From Maker and User 


Materials 
and Accessories 
for Chemical Industries 
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A New Flow IMeter 

Most flow meters are based on the 
principle of measurintf a jiressure 
difference caused by the insert icjii of 
some such element as an orifice, or 
venturi tube, in the line of flow. The 
meter will then consist of this 
element and the means for recordini,' 
the flow in the pipe line. 

A simple way of measurintc the 
pressure difference caused in the line 
is with a U-tube or manometer filled 
with mercury half way up each letr 
and with the sides to the tube con¬ 
nected to the two sides of the line of 
flow—that is, across the orifice or 
venturi. 

In makinK its new flow meter, 
the H.S.B.W.-Cochrane Corporation 
has followed this simple theory. The 
U-tube, if mounted on a pivoted 
frame and permitted to rotate on a 
knife edge, will take a position .»uch 
that the center of Rravity of the 
whole .supported structure—U-tube, 
frame and contained mercury—is 
vertically beneath the point of sup¬ 
port. As the pressure difference 
causes the height of the mercury 
columns to vary—as between the two 
lefrs of the tubet-thc tube will then 
rotate. Its rotation can be made to 
actuate a pen and in this way draw a 
chart .showiiiK the flow over a (riven 
period. 

For practical reasons, the U-tube 
is designed to tilt through only a 
relatively small angle. In order to 
have a sufficiently long indicator 
scale for practical use, an indicating 
pointer is mounted with a pinion on 
a shaft which rotnte.s on pivots. A 
gear sector attached to the U-tube 
meshes with this pinion. Thus a 
relatively small swing by the U-tube 
is multiplied to a large angle of ro¬ 
tation of the indicator pointer. A 
large scale, visible from ifome dis¬ 
tance, can thus be used. 

The pen arm is also arranged to 
rotate on pivots. A toothed sector 
attached to the pen arm meshes with 
a second sector attached to the U- 
tubc beam. The radii of these two 
sectors are in such' proportion that 
a small tilting of the U-tube is mul- 
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tiphed to a .suitable pen swing. The 
pen draws upon a circular, clock- 
driven chart concentric with the in¬ 
dicator .scale. The.se two records are 
shown in Fig. 1, which is a photo¬ 
graph of the dial of a Cochrane flow 
meter. 

As the difference between the pres¬ 
sures on the two sides of an orifice 
varies as the spuarc of the flow, both 
chart and indicator scale with a 
simple tilting U-tube would have un¬ 
equally spaced divisions—that is, the 
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lines would be closer together at low 
flow, becoming gradually farther 
apart as the flow increased to 
maximum. 

Uniform scale divisions and a uni¬ 
formly divided chart are. desirable 
and are obtained iiy the method 
shown in Fig. 2. A suitably shaped 
cam attached to the U-tube. beam 
bears against a flat metal .strap kept 
taut by a weight and guided by a 
stationary sheave. As the U-tube 
tilts, an increasing resi.stance is 
offered to motion. The cam is so 
shaped that the tilting is directly 
proportional to the flow that causes 
the difference in pressures which 
acts on the mercury in the U-tube. 

The recording pen has a movement 
in a radial direction on the chart 
directly proportional to the flow, so 
that the chart can be integrated 
with an ordinary radial planimeter. 
The total pen movement is 4 in. and' 
backlash has been eliminated. A 
micrometer adjustment provides for 
setting the. pen at zero. The pen, 
which rests on the chart by gravity, 
may be lifted to permit replacement 
of the chart. 

The standard element for creating 
the pressure differential supplied 
with this flow meter is a sharp-edged 
orifice in a circular plate of brass or 
Monel metal, i in. thick, to be in¬ 
stalled inside the bolts, between 
flanges of the pipe line. Pressure 
connections to the two sides of the 
orifice are in this orifice plate it¬ 
self. In this way these connections 
have correctly placed and sized open¬ 
ings, and the coefficient of discharge 
for the orifice is always exactly 
knowm. 


NH.i Compressors 
for Canada 

Canadian use/s of ammonia com¬ 
pressors are to be able, in the future, 
to procure these machines of Cana¬ 
dian manufacture and standard de¬ 
sign. The Canadian Ingersoll-Rand 
Co., Ltd., of 260 St. James St., Mon¬ 
treal, is placing on the market a line 
•of straight-line ajjd duplex ammonia 
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compressors for steam, belt, elwtric 
motor, or oil engine drive. These 
machines correspond to those manu¬ 
factured in the United State.s by tlie 
Ingersoll-Rand Co. of New York. 


tor oil, milk, alcohol and other ma- trough in which the conveyor runs 
teriala of similar nature. The and this trough is filled with water 
manufacturers, however, caution to such a height that the delivery 
u.sers not to u.se this barrel for chute is sealed by ’water, 
nitric acid, gasoline or benzol, car- is claimed that by delivering 

bon tetrachloride, .soya bean oil, al- ashes to the conveyor in this manner 
cohol containing benzol derivatives numerous advantages are realized, 
or concentrated sulphuric acid. of fumes and heat in 

This line is available, but Itf the a.sh tunnel is prevented. Second, 
makers will sell only to a u.ter who uahes arc quenched as they fall 
handles a product which teat has ^•''>''1 the furnace. Third, the effi- 
proved the barrel will hold in a boilers is aided by the 

satisfactory manner. obviation of leakage at the ash dia- 

_ charge. l''ourth, whtm the ashes are 

quenched in this manner they form 

A Unit Ash Conveyor f ‘'•■‘’“V"'**"-'’ 

J large clinkers and arc thereby much 
The medium-sized power plant not easier to handle. Fifth, it maintains 
large enough to have a railway sys- a perfect air seal on the combustion 
tern running under the boilers for chamber. 


This new service will enable engi- bon tetrachloride, soya bean oil, al- 
neeis and companies operating re- cohol containing benzol derivatives 


frigerating equipment in Canada to 
procure compre.ssors of standard de¬ 
sign on quick delivery. The Canadian 
Inger.soll-Rand Co. tlso handles the 
full line of machinery, .such as pumps, 
air and gas compressors and similar 
equipment manufactured liy the 
Ingersoll-Rand Co. in the United 
States. 


Rubber-Lined Barrel 

The Cleveland Cooperage Co., 
Cleveland, Ohio, has recently placed 
on the market a rubber-lined barrel 


or concentrated sulphuric acid. 

This line is available, but 111' 
makers will sell only to a u.Aer who 
handles a product which teat has 
proved the barrel will hold in a 
satisfactory manner. 


A Unit Asb Om^eyor 

The medium-sized power plant not 


ash handling has long depended on 
either manual handling of ashes or 
on various not particularly .satisfiic- 


Hesides these advantages claimed 
for this method of (leliveiy of ash to 
the conveyor, other advantages are 


for the purpose of containing 
various chemicals which act on or¬ 
dinary containers or .are confined 
with difficulty and have formerly 
made necessary the use of glas.s or 
lead-lined receptacles. 

This barrel was invented by 
J. H. Gravell, president of the 
American Chemical Paint Co. It 
was first used for carrying this 
“Company's products. So much in- 
tere.st was aroused in other ship¬ 
pers of similar products that the 
cooperage company has now under¬ 
taken the general sale of the barrel. 

The barrel consists of a flexible 
cylinder of pure rubber suspended 
in a wooden barrel. The chemical 
to be transported comes into con¬ 



tact only with rubber surfaces; 
while the wood barrel serves to pro- 
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tect the rubber container and its 
contents. 

The manufacturers of this con¬ 
tainer claim for it the following ad¬ 
vantages: (1) A saving of fiO per 
cent in first cost over glass carboys. 
(2) A saving of 75 per cent of 
freight charges in long di.stance 
hauls as against the glass carboy. 
tS) Elimination of much breakage 
and a great saving in depreciation 
charges over other types of con¬ 
tainer. t4) A container which is 
easily rolled, upended, loaded and 
tiered and hence reduces labor 
costs. (5) Reduction of the num¬ 
ber of accidents which occur when 
handling acid in glass. 

This rubber-lined barrel is of¬ 
fered for the car*iage of hydro¬ 
chloric acid, dilute sulphuric acid, 
phosphoric acid, spirit varnishes, 
shellac, extracts, tinctures, ink, cas- 


tory types of mechanical equipment. 
In order to obviate the difficulties 
encountered in this work, the Com¬ 
bustion Engineering Corporation, of 
43 Broad St., New York City, has 
introduced a conveyor for this pur¬ 
pose called the “Combusco,” which 
is claimed to be ideal for ash han¬ 
dling. 

This conveyor is of the drag chain 
type with steel .scrapers running be¬ 
tween two strands of special drop- 
forged steel chain. The ashes are 
delivered through a spout to th# 
lower strand of this chaiil, which 
runs in a ca.st-iron trough and car¬ 
ries the a,shes out of the boiler house 
and—generally up a slight incline— 
delivers them to a storage bin from 
which they can he carted either by 
motor truck or freight car. The de¬ 
livery chute ha* its delivery end 
situated inside of the cast-iron 


claimed for the equipment in general, 
such as: It dispenses with all labor 
except occasional attentihn to oiling. 
It permits the boilers to be built on 
the ground level, as it requires a 
trench only 4 ft. deep for installation. 
And because of its long life and 
elimination of labor it makes the 
cost of handling ashes per ton during 
its existence much less than any other 
method which ha.s been so far de¬ 
veloped. 


Catalogs Received 

Ampiuh'an Simuai. 1‘u*k Wokkb. Chloaio, 
in 15 - A ( HtaloK ilfiscrlD- 

tnjf Tavlnr’H xplnil riv«-tu<1 proNHuro p|pe. 
manufiictutud by thf American Spiral tnpe 
WorkH, ThlH catalo»r. containing 

complete liiformution on Hplral rlveteo 
pipe, alflo has many UlumratlonH of the 
vurloiiB IriiitallallonB whlcli hav<' been mwe 
bv ihlH company. Appended are a number 
of valuable tflblcH for the uee of thaw 
engageil In various kinds of hydraulic en¬ 
gineering. 
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Clean Steel 

To the Kditor of Cheni. & Met.: 

Sib—D irty Htoel causes damuir<‘ to 
watch parts in two ways. In the poli.sh- 
ing processes used to secure a high 
polish on the heads of screws and on the 
faces of wheels, the non-metallic in¬ 
clusions break out, forming a pit which 
injures the appearance of the part and 
causes its rejection. In the second 
place, the balance staif runs on four 
sappljire jewels, two of which, called 
endstones, bear against the ends of the 
staff. Non-metallic inclusion.^ cut 
grooves in the endstones, causing the 
watch to lose its time-keeping qualitie.s. 
Fig. 1 (X 50) shows such a groove in a 
sapphire endstone. 

Several correspondents have shown 
photographs of dirty steel. l’erlm)is 
some would be interested to know that 
clean steel can be made. The accom¬ 
panying photographs show the polished 
sections of the few samples of clean 
steel we have secured. These photo¬ 
graphs are of polished, unetched, longi¬ 
tudinal sections, m'bgnified 100 diam¬ 
eters, of samples of carbon steel drill 
rod. 

Fig. 2 (x 100) shows the only in¬ 
clusion in the section examined of n 
sample received in 1901. Fig. .1 (X 100) 
shows the only inclusion in the section 
examined of a sample received in 1907. 
Fig. 4 (X 100) shows an average sec¬ 
tion of a sample received in 1922. No 
other specimen has been exanvineil here 
that was so free from inclusions. This 
specimen is polished in relief. No in¬ 
clusions could be formed that, under a 
magnification of "^lOO diameters, ap- 
peaned larger than a few hundredths of 
of a millimeter. 

I believe, after examining many 
specimehs, that the crucible steel made 
about 20 yeari ago was more free from 
inclusions than thalomanufacliired to¬ 





day. I agree with G. F. Comstock that 
a specimen to be examined for non- 
metallic inclusions need not be hardened 
before it is polished. 

Frederick P. Flakg. 

W'allhjirn V\’utf']i He Cluck Co., 

W'jillluitn, Ma.ss. 


Electric Fig Iron in Brazil 

T<i ihi' Editor of Chrm. (& Met.: “ 

SiR--It might bo of inlerost to your 
readers to learn that the first hllectm 
Metal pig-iron furnace in America has 
been successfully put into operation in 
Ribeirao Proto, State of Sao Paulo, 
Brazil. 

On April 1 the first tap was made 
and since then the furnace has been 
working steadily without troubles of 
any kind, producing 25 to 30 tons pcT 
day. From the description of our plant 
appi'aring in Chrm. & M«i. of Dec. 7, 
1021, you will find that we have two 
furnaces, exactly alike, but only one 
can be operated until a new power 
station is completed. The furnace is 
of the .size rated at 3,000 kw., but is 
provided with three G. E. transformers, 
each with a capacity of 1,550 kva., thus 
making it possible to run the furnace at 
a high rate, if so desired. As a matter 
of fact I believe that an output ■ f 35 
tons per day will be easy to attain, 
the limiting factor of cour.se being the 
electrodes and their current-carrying 
capacity. Unfortunately the power 
supply is also at the present time a 
limiting factor, and we have to run the 
furnace very slowly. I might mention 
here that the smooth curve G. E. regu¬ 
lators, used for varying the low tension 
voltage from 60 to 120 volts, have 
proved very satisfactory, making pos¬ 
sible a very close regulation of the 
power input. 

When designing the furnaces we did 
not digress to any groat extent from 
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the standard de.sign; only in a few de¬ 
tails did wc have to make .some small 
changes on account of local conditions. 
We thought it advisable to decrease the 
diameter and height of the shaft on ac¬ 
count of the higher density of the 
Brazilian charcoals compared with 
Swedish charcoals (15 lb. per cu.ft. 
compared with 9 lb.). The cubical con¬ 
tents of our shaft is only 70 per cent 
of the standard shaft, and the result 
has shown itself very satisfactory. A.s 
the ga.ses escaping from the furnace 
top have a temperature seldom exceed¬ 
ing 100 deg. C., it is evident that the 
height of the .shaft could be ilecrea.sed 
even more without detrimental effects, 
but to da so would have meant a radical 
departure from the usual arrangement, 
as a certain distance is required be¬ 
tween the charging floor and the floor 
where the electrode.s are handled and 
j()ined together. For this reason the 
height of the shaft was hardly changed 
at all, but on the other hand the diam¬ 
eter at the bosh was quite considerably 
decrea.sod. This gives the .shaft a more 
cylindrical shape, facilitating the de- 
.scent of the charge and bringing about 
a more effective gas circulation whicJi 



FIGS. 2. 3. 1—CLEAN STEEL. UNETCHED. X 100 
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at this type of furnace. Is of such great onlv ... u 
importance. are ill m'’ 

Another slight difference is that the cst volta<ro the great- 

electwides enter the furnace nearer its electrodes the”^ 

k' '■esistance of the actual 

% charge therefore being „f small impor- 
tance. Hence there is 


center line than is usually the case. 
thi.s arrangement relatively cold nm 
(erial will always descend on the elec¬ 
trodes and no semi-fused mass will be 
formed in front of the clertrode.s (hut 
would prevent the descending charge 
from arriving in the reaction r.mes 
formed round each electrode. In siutc 
of the small change »it has proved 
highly beneficial, improving the regu¬ 
larity of the operation to a marked 
degree. 

By this arrangement the brick¬ 
work back of the electrodes, which used 
to be the weakest point of the furnace, 
is less exposed to the heat, and the roof 
consequently stands up better. 

The electrical connections on fur¬ 
naces of the Electro Metal type have 
been the subject of much study and 
discussion. On the early furnaces 
diametrically opposite electrodes were 
always connected to the same trans¬ 
former, it being taken for granted 
that the currents in each phase would 
pa.ss diametrically across the crucible, 
thereby providing the greatest possible 
resistance to the current and making 
possible to operate the furnace at a 
higher voltage for a given power input. 
Investigations, however, have shown not 


no very good 
uason for connecting diametrically op- 
positf' electrodes to tho same trana- 
^oinier und consequently adjacent elec- 
Irodos should be conneettM.!, a method 
that has been foUowcd here in Hibeirao 
Vrelo. This uvranKement rnakds poB- 
ai\)U' a very effective interlacing of 
the busbars, thereby cutting down the 
induction Iohsos and improving the 
yiower factor. 

Of course it is much too early to tell 
anything about the operating results. 
It will.suffico to say that from -all indi¬ 
cations the power, electrode and char¬ 
coal consumption appears to be normal. 
During the last week, for instance, the 
furnace produced 178.2 metric tons with 
a power consumption of 3r)4,000 kw.-hr., 
or 1,980 kw.-hr. per ton. The average 
load for the week was only 2,107 kw. 

As to tho rest of the plant, I might 
say that the 0-ton Ludlum furnace was 
put in operation last July and has been 
working over .since on purchased scrap, 
producing ingots that have been rolled 
into bars. N. A. V. Paulsson. 

(’ompnnhlji Fieri ro 

in'HHilcli'H. 
rtilK'iriu* I’lrtd. 

Estfiilo (11' Sao Fiiuli), 

HihzII 


Sachs, of Summit, N. i., and Manhat. 
tan, N. Y. (1,448,869. March 20, 
1923.) 4 

Producing Gaseous Fuel—In high- 
temperature furnaces such as are em¬ 
ployed for metallurgical purposes, in 
order to maintain the requisite tem¬ 
perature, the fuel oil must be intro¬ 
duced into the combustion chamber in 
the form of a gas prfemixed with the 
proper proportion of air to effect the 
complete combustion. The temperature 
of the furnace is dependent upon the 
temperature of the combustion of the 
fuel supplied to it. 

This invention is concerned with a 
method for preheating the air, premlx- 
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Treatment of Gases From Gas Pro¬ 
ducers—This invention has for its ob¬ 
ject such a treatment of the gases pro¬ 
duced from the ga.sification of fuel in 
a gas producer that it becomes possible 
to obtain the most advantageous opera¬ 
tion of the plant from a calorific stand¬ 
point and to obtain a complete and con¬ 
tinuous conversion of the ammonia in 
the gas into ammonium sulphate. 

The principal point in this process 
consists in causing the air that is to he 
sent in under the grate of the gas pro¬ 
ducer to pass through tho water that 
has served to cool the gnse.s by spray¬ 
ing. The water is thps cooled and can 
be used again and the air is heated and 
at the same time charged with moist¬ 
ure that is useful for the production of 
water gas in the producer. The circula¬ 
tion of water and its temperature 
should be adjusted in such a manner 
that the water will condense the ammo- 
niacal salts only—that is, such salts as 
do not distill in an aqueous solution— 
and that this water shall become richer 
and richer in ammoniafal salts by suc¬ 
cessive passages in the apparatus for 
spraying the gases. After the conden¬ 
sation of the Axed salts has taken place, 
the gases are sent into a closed satu¬ 
rator in which the sotphatation of the 
ammonia contained in the gases takes 
place and crystallized ammonia sul¬ 
phate is produced. 

^,n order to supply the saturator with 


heat necessary for dilution of the bath 
and for insuring crystallization of the 
sulphate, the saturator should be pro¬ 
vided with a heating device fed with 
steam. This steam may be taken from 
the jacket of the gas producer or from 
the discharge of an engine, and after¬ 
ward the steam is fed into the circuit 
of the air that is fed undiT the grate 
of the gas producer. The water of con¬ 
densation contained in the fixed ammo- 
niacal salts, concentrated by their suc¬ 
cessive pas.sages through the gases, is 
used for diluting the sulphuric acid in 
a receptacle placed in line before tho 
saturator, and in thi.s receptacle a first 
formation of ammonium sulphate takes 
place with the elimination of harmful 
acids, which escape directly from the 
said receptacle without entering into 
the gas circuit at all. (1,450,662. 
Oliver Piette, Brussels, Belgium. April 
3, 102.3.) 


ing it with the fuel and introducing the 
fuel in the form of a vapor or gas with 
the correct proportion of air so that 
the highe.st possible temperature ami 
complete combustion may be obtained 
in the furnpee. The means for effect¬ 
ing this consists of a counter-flow pre¬ 
heater in which the air is preheated by 
the exhaust fumes from the furnace, a 
vaporizing chamber ins which the oil is 
injected and thoroughly intermixed 
with tho air and control valves on the 
air and oil supply, so that the propor¬ 
tion may be definitely regulated, all as 
shown in the accompanying cross-sec¬ 
tion of a furnace to which this type of 
burning equipment has been applied. 
In the illustration, the preheater i# 
shown at F, the control valves at H 
and N, and the vaporizing chamben at 
K, while the gas for combustion is in¬ 
troduced into the combustion chamber 
A at D. (1,460,338. M. Sklovsky, as¬ 
signor to Deere & Co., of Moline, Ill. 
April 3, 1923.) 


Varnish Composition—Cheaper gums* 
than are ordinarily used in iil var¬ 
nishes may he employed in compound¬ 
ing if an aryl ester of an inorganic 
acid is added in compounding. Tri¬ 
phenyl phosphate is especially recom¬ 
mended as a suitable substance to, use. 
Not only is it possible to use cheaper 
materials by employing this substance 
but also superior quslines are imparted 
to the resulting product, it is claimed 
by the Inventors, P. Rotbberg. and A. P. 


Paper Pulp Process—If a small 
amount of hydrosulphurous acid, a 
powerful reducing agent, is introduced 
into the cooking acid used in the sul¬ 
phite process, an increased and im¬ 
proved yield is obtained. The blsuV^ 
phite liquor is made up in the usual 
manner and the hydrosulphurous acid, 
which may be made specially from such 
a source as sodium hydrosulphite, is 
added. Another recommended method 
of producing the hydrosulphurous acid 
in the liquor is that of addition of zinc 
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to thc' cook, in which case, by reaction 
with the sulphurous acid present, hy- 
(irusulphurous acuk resiits. Ordinarily 
the addition of from 1 to 2 Ih. of xinc 
dust to a ton of charge in the di^renter 
is sufficient to brinjf aliout the desired 
condition. This process has been pat¬ 
ented hy K. S. SumrnerH, of Tort Huron, 
Mich. (1,451,125, April 10, 1022.) 

Sulphur Burner -In the niariufai ture 
of sulphuric acid hy burning' crude sul¬ 
phur to form sulphur dioxide, there is u 
necessity in certain cases to use a sul 
phur hijrh in ash. The purpose o( the 


jiresent invention is to provide a con¬ 
tinuous burner for such a sulphur. 

This burner comprises a stationary 
cylindrical shell forminjr the combus- 
iKur chamber or burner proper and in- 
( lined to the horizontal at a slope of 
about 1 in. per foot of length. The 
ciuis of the shell are closed at each eml 
of the cylinder, making it practically a 
< losed combustion chamber. At the top 
and near the lower end is the suljiluir 
inlet. This inlet is of the .screw con- 
vt*yor type and makes a positive feinl. 
In this same end of the ehambei, some¬ 
what above the hottom, is a port which 


serves for admitting air for combustion 
and for overflow of excess sulphur. At 
the upper end of the drum is the ash 
outlet connected tangentially to^ the 
drum. This ash outlet is located some¬ 
what above the line (ff sulphur in the 
burner, thus preventing loss of sulphur 
w’ith the ashes. The outlet for sulphur 
dioxide is also at this upper end of the 
drum and is provided with a suction 
fan for drawing air into the burner 
from the other end and for removing 
ihe sulphur dioxide at this end. With¬ 
in the bumer i.s a water-cooled shaft 
upon which are mounted numerous pad¬ 
dles .set at an angle, so that when the 
shaft rotates the ashes are conveyed to 
the upper end of the burncT. These 
lilade.s are of a comparatively narrow 
and ribbon-like structure, so that they 
will not interfere with the [lassage of 
the gases through the burner. How¬ 
ever, in order to provide proper con¬ 
veyance of the ash to the ash outlet, the 
blades are set in sufficient numbers on 
the rotating shaft so that their ends 
overlap. {1,450,577, Horace (i. ChieW- 
ering, assignor to K. 1. du Pont de 
Nemours & (U)., Wilmington, Del. April 

102 . 2 .) 

British PutentH 

l-'cr comi'U'tr siU’Ciflcatioiis of any Kiiiish 

palrnt aoply t.<> th<‘ .Superintendent itritiah 
rnO'iil oilicf. Soullinniplon l-luikiinus. (’han- 

rrr\ Laiir, l.oiiiluii, !•;ngLln(i. 

Cellulose From Wood—In a proces.s 
for obtaining cellulose from wood and 
the like hy treatment with chlorine 
peroxide and subseciuently with alkaline^ 
lye, the chlorine peroxide is used in 
solvents, .such as dilute acetic acid, 
which dissolve the lujuor after it has 
been transformed by the chlorine jierox- 
ide. (Br. Pat. 101,257; not yet ac¬ 
cepted. E. Schmidt, Berlin, Germany. 
Feb. 28, 1922.) 


Dioxypcrylene—If dioxydinaphthyl is 
heated with ring-closing conden.sing 
agents, such as aluminum chloride, di- 
oxyperylene is obtained. Basic sub¬ 
stances, such as the oxides, hydroxides 
or carbonates of alkali and alkaline 
earth metals, are preferably added to 
the mixture. Specifications 165,770 and 
165,771 are referred to. (Br. Pat. 191,- 
2G3; not yet accepted. H. Pereira, 
Vienna, Austria. Feb. 28, 1923.) 

Paper — A further development in 
utilizing rubber latex efficiently in 
paper making is obtained by adding a 
.small quantity of soluble alkaline sul¬ 
phide to the same before it is diluted 
and mixed with paper pulp in the 
proces.s described in the parent specifi¬ 
cation. On addition of acid to coagulate 
the rubber, etc., sulphur is deposited for 
the subsequent vf IcaTiization. With acid 
fibers, or paper sized with resin and 
alum, the addition of acid may be un¬ 
necessary. Sufficient sulphide to pro¬ 
duce 1 to 2 per cent sulphur calculated 
on the rubber content is usually enough, 
but quantities to produce 10 per cent 
may be added. (Br. Pat. 191,446. F. 
Kaye, Ashton-on-Mersey. Feb. 28, 
1928.) 


Aiiieriruii PuImiIh iMHueil May 8, 1923 


'riic tiiiinliriM lit .'n 

Ici'h’il ffum \hf lalcHl avalliihlf 1 smii<' (if 
llir ihiz'tli nf the United StiO's 

rnU'iit ln'ijiii'**' lh«‘\ apin'iii ti> 

have jjCft liiejit liiteiist Tor f'/ieai ,( Mil 
leatlet'K 'I’liM will he ^tutiieti lah t l)v 
C/m jh. it- M< t 'n vImII. ant] tiiDMe wliieh in 
• air JinlKm'’nt, aie iihihI \vnrlli> will !)•' 
liiihllHlanl In al)Htia( t It is i eee^ni/eil 
tliaL We caniinl always antii Ip.il*' tan 
lenilera' IntereMls iiinl .n em diimh Ihl-- 
Jidvance li.sl l.s laihliHlictl fni' (he henetll 
(if thdHe Wdii) mas tail eaie It) await niii 
JiidKinertl and h\ nupsi.v 


1.1’i 1,1 111 Oil |< illei (‘ A H.million 
anti I? !■' Noyea. Il.tvoiine, N ,1 

I ,l.a l.l 1 L’ Alt'ali.s fta rnukiim Ihilio 
i.iibuii.s II Wiei anti S \ U’lei. 

Hallaa, 'IVx 

1. ) Tel,! !‘| oeesa ol' ri'epiii illK Su^'iir. 

.1 Oan. I'iHher. anil A. It lOaiiley, Kul- 
hain I'ark, I’ltiKhtnd 

1 , < :a.'4-i‘M'smii t Ueiililatoi \V 

1* ‘‘appH. Sfiievepon. |,a, 

l''n.'<etl Salt lhatli foi Ileal 
UK Steel In Jlaidenlnn It S llean. 
t'leern Ml,, Jt'^.sinnoi to the Western 
I'Ueelilr Co.. Nt'W York Cit>. 

I,ir>‘f,2'l8--I''iltei ln^; Appaiatu^^ |oi Air 
.•■rill the Like .s .) .Mai\, Clevelaml, 
Ohio, aKHl«iioi to the (’leveland ,\h Ln- 
H.lieerlnK <'inp, Cleveluml. Ohio 

-AppHiatu.s for Kl-a-ti u al 
I'reclpllaliori tif Su.sp.-ndetl Paitn leu 

Krom CijiHfH C || Wei.sUopi’, Santa 

.Monlpii. Calif. uM.slnnoi to Inlenmilonal 
|•|•^*(’lpllMtlon Co, I,Mis yngt'les, Calif 
l.'fil.Uin <‘nst Metal ('ontaniei .) 

C U-hmaii, llelhleliein, !'a .«.isHii;nt>r to 
Hethlohcrn Kimnilrv X .Maelilne Co 
Hi'Uilelieni. I’a 

l,'lf»'1,:OMi Conihinalion .\^;iiator ami 
.Sampler ]. Sturne.s. Chirago. Ill, a.s- 
Mlgnor to Solar jSlin {{ea ,Mii niifaiiut itiL 
Co,, ChieiiKo, IIP 

l,4r)4,S01 - IMulil Melei L. K \'an 
HInp. JiOS Angeles. Calif, aasigntii of 
one-lhlril to .1 V HaMwin, one-thiid to 
C E MoCreory and oni'-llilnl to 1’ V 
Muwell. all of l.o>t AnKel*'.'^. ('allf 

Kurn>i«-f Uelmt t‘ E 
Kh'liatd.snn, Npwark. N .1 M.'^slgnor to 
Inlernatloniil Coal Trodurts Corn, 
Hlelirnond, Va ^ ‘ 

1.4r)l,!lSJ)- -Mi'thod of 'rri'HtIng ('t'llu- 
loH.- Pulp to Ueinove odorH Therefrom 
Hlehter. Merlin, N 11 , aanignor to 
Ihe Ilrown Co. Mortlaial, Me 

1.4 5 4.3 41-Safety Control for Auto- 
nmtle (Jan Api.llunee.a <3 K Sehwar1-i. 
.St ' Lmila, .Mo 

1.4. '')4 34l- .SolldifyiMK Molten Sulphur 
It H .Stewart, Vancouver. Canada, n.s- 
aijriior to Ti-.vji,'. (.ulf Sulphur Co Mav 
<Mty. Tex » 

r - rioeeny „f Klev.-ltluR 

i.lqtjida, ,1 ( Crant, U-iiuion, Kiurland 

1.4. )1,41 I -ProRie.'i.sive NltrireelhiUwc 
I owder ('oiilaiiiinK N'itroguannllue .) 
M. Skillitig, Wilmington Del. a.asi^mor 
to K. ! du Pout lie Nemoui'H x Co Wll- 
miniMon, Del 

1,401.119 Apparatus for ]’ontitiimus 
Kxtraetion, l*arlleuliu 1\ of oH M Wil- 
buaehewltarh. Zurich. Swit-/.t'rhmil 

1, irt4. IC2-3-• Proee.sa of Eatei trtea I iorr 
ami Pioeea..^ of Produelnn HiKli-C.riuh- 
li.«ler« A A Hin-kha.se.s Maltlmore. 
-Md.. iia.slKuot to I’nited Statea ludua- 
irlal Alcohol Co 

l.ir)4.4Sr>—Proces.s of utul .\pparjitus 
for TrcHtiuK Hydroearhon Otl.s J P 
Pergeh, Houston. Tex., as.sifrnor of otu*- 
Ilfth to M Tullt*a. Hohokus. N J 

4,454.491—Tube MIU K. c Sop*'r. 
ChattanooKH. Tenn, 


1 Pioee-t.s of .M.’tkiim lOllivI 

.\leoliol l''ttiin C.al.ielo.M' I-] >' Sliei • 

laill ,M>i<ll.son. WlH, dedleate.l to the 
Jieopte of the Cnited States 

I’loeess of I‘roilueliu; Zll- 
eoniuin luoxiiti Dtlo Hull, IhiHlnii, 

I let inaiiv 

l.'IOl.r.tiT—Methial anti Appaialus I'ol 
Pioilueini; a Chftnual Cnion Deiwten 

II \ ilriK at hon Cases anil » Hvdi oeui hon 
i)iD ll M Sn\d«‘r. l-'nllerlon. Calif 

l. l.M- I’l l)ee,'^^ of 'rreiitin^; Ve^;e- 
lahie l*'ll)ei M C i-'iiellei. ,1 at k^onv llle 
l-'la 

1,101 OMl Proeess of ProdiuiiiK Mau- 
nesiuni .Mirate V .M CohlHi limidt, 
Clulsliania. Noiwa.\. asM>;nor t<i N/S I >e 
,\'oi ske .Salt \ eiket . 1 let ^>' 11 , .Nol W.l \ 

1.10 l,,o;)l--.Mi'll)oil of ’I'leatinK Cnse'^ 

A .N.'iglevooil, Pi oviiletiee. H I. as- 
.‘<ii;iior to tin .S'itioi;en Coi pin iition, 
Piovideiue, K 1 

1 I.Ol.O!*:, Method of 1’ijrlf\lii|; Miii- 
ei.il DiN K Arnold. t'o\eiiit\. M 1 , 
.f'Sii^noi to llie Nitu)i;en Cot poi ;il uni. 
I’l ovldeiM e, 1{ i 

l,101,0!l*i -I'loeess of .\mnionia S\n- 
tliesis ami t'alalysl 'Plierefor .1. C 
('lani\, Piov idetu'e. It 1 .isHi^nor to the 
Nilioneii Cm poratloli . Provldcnee, 1( I 
1 101,()IM- I'roce.ss of MakiuK tSlyeol 
W n Uodebii.Hh, Maltlrnoie, .Md,‘n.s- 
sinnor to ['. .S Industrial Alcohol Co 
l.'l.O l.kDti Papei ■ MaklUf; Miudune .1 
D 'I’oinpkin''. Valatie, N V 

l,ir.l,l)(t!i—.\ppariit\ts fm I'se In the 
Vlanufaeluie of Ahlehydes E J. VVin- 
tei, Maltiniore, Md., assit;nor to Hu* 
I'niled St;iles Imiu.strial Aleohol t'o 

1,101 (Ipi—MleaehiiiK Pulp aiul Appa- 
raluH 'I'liei-efor It M Wolf, New Yoik 
CHv 

1,101 till!—<'arbui'lilng Material and 
I'roec'^.s of Making Same. 1.. Aeby, East 
Cliieiigo, Ind,, HHsignor to (‘hieago KleX- 
ihle Shaft Co , Cldcago 

1.104. t)ltt-7- Proce.Hs for Re.solvlnK nnd 
foi' Pre\enlirig the lAirnmtion of ICmul- 
slonH I'l E Ayres, Jr,, t'hesier, Pa , 
assignor to the Sluiri»li'« Specially Co,, 
Phlladelphi'i, J’a, 

1 4.04,1)87 Method of Makirijr Acid- 
Proof Containers. .1 E. I'errault. 
VVatcftown. .Mas.s . >t.s.stgiior to Hood 
Ituhher Co., Watertown, Mass 

1.104, t)04—l,<'}itlior Drier. W. M 
Si'hwarfii and E M Ayre.s, IMiiladelphia, 
Pa., assignors to Proctor Ar Schwartz. 
Pliilaih'lplila, Pa. 

1,4.01 7<l.')—Method of Extracting Oil 
!•’ 1’. Croft, Phlhidelj)hln, Pa. 

1.4') 1,7118—Manufacture of Carbon Hi- 
.sulphUlc, A. E Delph. M'orkingham. 
England, a.ssignor to Courlauhls. Ltil. 
London, England 

1.154,7 17 Apparatus ftir Manufai'- 
turing Flowers of Sulphur E. Knapp 
and J. K IMi'ki’tsou Mhldleptirt. X. V,, 
and F, L. Megtrup, T»ul.svlUc, Ky.. as- 
'signot !•' Niagara Spra>er Co, Middle- 
port. X I' 

1. t.’i4,.S3K Coni'cn tint ion of Minerals 
W. O Morehenlt, Ausluivllle, Va.. as- 
slgnor to the New Ji‘rs«*y Zlm- Co., New 
Vuik City 

1.4r)4.8!19—V'ire ICxtlnpuishlng Appa¬ 
ratus for Oil Tanks W D, Witter 
Roselle Park, N. J . assignor to the 
Fo.aruite Klrefoam Co.. New York City. 


Complete spiadflcatlonfl of any United 
States patent may be obtained by remit¬ 
ting Irto, to the Commlwloner of Patents 
Washington, D. C. _ 
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Synopsis of Recent Literature 


Utilization of Waste Lime Rock 

Most of the lime manufactured in the 
United States is burned in various types 
of shaft kilns. The fuel and limestone 
may be added in allfmating layers, as 
in pot kilns, or the fuel may be burned 
beneath the stone, the flames and hot 
gases passing up through the spaces 
between the rock fragments. The nec- 
es.sary draft i's maintained either by a 
tall stack, a power fan, or in certain 
cases by natural currents. 

The necessity of a good draft is a 
great detriment to the utilization of 
small-sized fragments of stone, for if 
large quantities of the finer materials 
are mixed with the larger mas.ses the 
draft is greatly retarded and imperfect 
calcination results. For this reason 
rock below 4 in. in diameter Is usually 
either discarded or diverted to other 
uses. In this way. in many cases, a 
large waste is entailed. 

With the growing tendency toward 
underground operations in lime quarries 
the problem of utilization of small rock 
i.s becoming more urgent, since a much 
larger part of the rock comes out in 
the finely divided form. 

(If the possible means of burning the 
smaller fragment.s either a rotary or a 
Mount kiln is most commonly used. 
Since either one of these types of appa¬ 
ratus is rather expensive, neither can 
be used economically unle.ss the output 


of the plant is quite large. For plant 
operating twenty to twenty-four shaft 
kilns the addition of one Mount kiln for 
small fragments, and one rotary kiln 
for fine, is regarded by some as an ideal 
equipment which will utilize practically 
the entire quarry output. The Interior 
Department, Bureau of Mine.s, from 
whose publication this information 
comes, is at the present tin^e working 
upos the problem of burning small-size 
rock in the ordinary shaft kiln. 

However, as alternate means of dis¬ 
posing of fragments from 2 to 7 in. in 
diameter several possible outlets may 
be developed. Open-hearth steel fur¬ 
naces usually demand stone not less 
than 4 or 5 in. in diameter, but for 
blast furnaces smaller stone may be 
u.sed. This use, however, is limited not 
only by the demand, but by transporta¬ 
tion, for it is too low priced to warrant 
a heavy haulage charge. Fragments 
unsuited for lime manufacture are used 
extensively for road building, and also 
as ballast,'and riprap for railway con- 
.struction. However, these last two ap¬ 
plications are of local significance only. 
.Still further uses for small fragments 
are for use in terrazo floors, for facing 
concrele blocks, or as a substitute for 
santl in mortar and wall plaster. 

Tln'i-e i.s also a growing tendency to 
use pulverized limestone as liming for 
land. When this means of outlet is re- 


sortad to, large storage space for the 
product bet^en seasons is necessary, 
because the demand for agricultural 
limestone is seasonal. Limestone pul¬ 
verized to a much finer grade than for 
agricultural use is finding wide appli¬ 
cation in various products. Small quan¬ 
tities may bo added to stock food as a 
bone builder. A dust—approximately 
80 per cent of which will pase a 200- 
mesh scrcpn--ia the most widely used 
filler in read asphalt surface mixture, 
although slate flour, Portland cement 
and hydrate of lime are used to some 
extent. Ground limestone is used, to 
a limited extent, as a fertilizer filler. 
Very finely pulverized stone may be 
used successfully as a whiting substi¬ 
tute in certain classes of rubber, paint 
and other products. It is essential for 
such uses that it be very finely ground 
and uniform in size so as to exclude all 
comparatively large-size grains. In gen¬ 
eral the limestone flour that will suc- 
ce.ssfully meet the requirements of 
fillers such as whiting or china clay 
should approximate HOO-mesh size. 


Seaboard Li<iuid Purificatiun 
I’roppSB 

Enough has been written of the Sea- 
hoanl proces.s of liquid purification of 
gas so that by this, time engineers are 
thoroughly familiar with the theory. 
7'he |)roceRK has now been in use for 
.snmo time and reports of its success 
over a varying length of time are be¬ 
ginning to como to hand. In Gaa Age^ 
Renird for April 21,1028, It. R. Broker 
report.s the various advantages and 
disadvantagtvs of thi* method as they 
have worked out in the plant at Racine, 
Wis. 

The apfarent advantages were: 

First —Low cost of installation, A 
wet procea.s plant designed to obtain 90 
per cent sulphur removal for 3,600,000 
cu.ft. send-out costs approximately 
$11,000. One additional oxide box 
would cost approximately this amount 
and would not remove 30 per cent of 
the sulphur. • • 

.S'croiid—Low, cost of operation. As 
near ns could be determined the cort 
of operation would not exceed 0.7 ceiK 
per thousand cubic feet of gas purified, 
including royalty, labor and materials, 
as against IJ to 2 cents for the oxide 
method. 

r/nVd—Labor is practically ellmi- 
nah-d. No additional men are required| 
the only labor connected with the proc¬ 
ess is in adding soda ash dally and in 
oiling pumps and fans. In any plant, 
not sufficiently large or not adapted 
entirely \p mechanical handling of 
oxide, there is a labor charge, as every 
operator knows, that does not show on 
the book.s. There is a tendency to carry 
some men on the payroll primarily -to 
have them available when a box is to 
be emptied. 

Fourth —By varying the strength of 
solution and rate of circulation, the 
Seaboard process is apparently capable 
of removing 90 per cent of the aolplmr 
whether a 400-^ain gas 'or 1,000-grain 


Important Articles in Current Literature 


More tlmn fitly Industrial tortinlcal or 
silcntlflc periodicals and trade pimera 
arc reviewed regularly by the alatt or 
rhrm. <t met. The articles Hated below 
liMVC been eelected from these publica¬ 
tions becau.se they represent the most 
conspicuous themes In contempoiary 
literature, and consequently should be 
of considerable Interest to our readers. 
Those that are of unusual Interest will 
he published later In abstract In this 
department: but since H Is trfquently 
impossible to prepare a. ^ 
abstract of an article, this list will 
enable our readers to keep abreast or 
•curreot literature and direct their read¬ 
ing to advantage. The magazines re¬ 
viewed have all been received within 
a fortnight of our publication date. 

RtramuR SOPTKNRRS. Paul M. Aultnisn 
and (' O North Rulihi r A tie, May l<i. 
lllllS. pp 100-1(11 

.SlIOAS C*NB AS rAPBH STCKI^ 

Ur. H. Kumagawa and Ur. K. Shemo- 
iniiru Vnpt'T. May 19^3. pp. 7-10. 

Ui'KKATiNQ Control in Making 

R Siobor. Paptr, April 26, 1923; PP- 
11-14 

SoLVBSNT RBCOVKRY. FIRB HaZAHDS !«• 
W D. Milne. Quarterly of Natwnai 
Firti Pfotoctive April, 1923, PP- 

346-67. 

I^INCIPLBB OF* Heat TUANSnSRKNUL 
Gebffrey J. Groenfield. . 
chiiptor). Chem. and /ttd, April a 7» 
1825. pp. 417-9. 

Mbchanical Methods for thb Pho- 
PULBION OF Oabis. 

B B Wadler. /. Boo. Chom. Ind., Apr** 
27. 1928. pp. 180T-184T. 

DRRION OF Hor^^a 

Deorg«a (London). 

First Part, April M, pp. 611-61*. 


SnillKHTIONB h'i'R Savino TIeat in 

MANl’KACTI’niNO J’LANTH, 1,. 

Hvibbuffi Pov'er, May 8, 1923, pp. 704- 

TfJI? I’.SK OF PULVBlUZKD COAL (IN 
Cbmrnt KiLNfl). H. A. Schaffer Power, 
Mav 8. 1923. pp 718-719. 

IMI’ROVICD MKT»TOn OF UTH.IZINO GLP 
FiRKDRiCK. .lames A Fflulkncr. Power, 
May 16, 1923. pp. 7.64-766, 

RKSTORINO UBWO STEEI, BaRRELB. OiTV- 

Acrtylcne Tips. May, 1923, pp. 7-8- 
British Steel WonKB Gab rnopucBm 
FnACTic:B. Fred Clemenls. f?/ 

May, 192.3. moetInK. Iron and Steel Jnati- 
tutr (Kngland). 

Modern Thboribb of Dbtorobnt 
AFTION. T. Hedloy Barry. Che^<*^ 
Aye (London). April 28. pp, 446-448. 

INDUBTRIAL Uses of Htdrmbnath) 
Oils W. W. Middleton. Chemioal Age 
(l/»mlon). April 28. pp. 448-450. 

Manufaftcrb or Olive Oil. 
lent Age (l/ondon), April 28. pp. 462- 
453 

Eptbct of Some STTiJU'nTUTBB for tin 
Oxide on the 0''ACiTr op WHira 
Knamelb for Sheet Steel R. R. Daniel¬ 
son and M. K Frehafcr. Joumju Amer- 
loun Ceramic Hociclv, May, 1,9|«, pp. 
634-644. 

UBVERPIBLE TlIiaiMAl, lisXrANBION OF 

Rbfractort Matkkialh. H S. Houlds- 
worth and J. M' Cobb, ’/owntal Amw- 
ican Ceramic Society, May, 1923, pp, 
644-662. 

RBFRACTTORT PoflflIBiLITIES OF SOME 
Oborgia Clatb. R. T. Stull and G. As 
Bole. ,7oumaI AmeiHoan Ceramio So- 
May, 1928, pp. 688-678. 

Olaw Wool Heat Imulation in 
EuaoPB. A. D. aaborAy. 

American Ceramic Boeiety, May. 1928, 
pp. «?4-664. 
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not true of oxide purifierB. actifior air diwcharKcd, or 175,000 cu.ft. 

Fifth — PoHsible elimination of of dilution air per minute. The diluted 
stopped PCTvicefl and ruined meters air would need to be very thoroughly 
from hydrocyanic acid. mixed and discharged above the sur- 

It haw b«*n known for many years rounding buildings. The cost of suit- 
that a large part of the hydrocyanic able fans, stack and necessary power 
acid in the gas has been going through made this scheme prohibitive. The only 
the oxide boxes and into the mains. r('maining positive solution w’as to burn 
During recent years a large part of the actifier air. 


the Ho-calh‘d rust troubles and meter 
troubles have bwn traced to thi.s com¬ 
pound. The Seaboard process removes 
a large part of the cyanides (HO to 90 
per cent), sufficient so that the oxide 
boxes can handle the residue. 

The design and operation of the ap¬ 
paratus are nioro technical than it may 
first appear from the simplicity of the 
process, as we soon beamed after put- 
ding the plant into operation. There 
are several factors which have a very 
material effect on the efficiency of 
operation, most noteworthy of which 
are the size of coke, depth of packing, 
rate of circulation, and type of sprays 
or efficiency of distribution of ii(iu()r, 

The plant was started in c4ld weather 
and we immediately found that we were 
chilling the gas with the resultant de¬ 
posit of naphthalene in the actifier. It 
will be noted thal the actifier is quite 
an efficient cooler when cold air is 
used. We were blowing 5,000 cu.ft. of 
air per minute (sometimes at a tem¬ 
perature around zero) through the 
actifier and* absorbing heat from the 
liquor; this cold U'iu,)r again coming 
in contact with the gas in the absorber. 
It was found necesvsary to either heat 
the liquor entering the absorber or to 
heat the actifier air. 

About 2 weeks after starting the 
plant we got into trouble from a strong 
odor of hydrjgen .sulphide around town. 
This WHS noticeable within an area of 
a mile from the plant. We immediately 
conferred with Koppers engineers, who 
recommended dilution of the actifier air 
as it left the stack. We had two old 
fans at hand having a combined rated 
capacity of about 25,000 cu.ft. of air 
per minute, which were connected to 
outlet of the actifier temporarily. 

At the same time Prof. 0. L. 

WU oalled to give us some infoMBM 
rogurdlng the amount of 
phide air would carryi^mK^rlTetec- 
tioTi, He advised In 10,000 

waft noticeable. Thdi air con¬ 
tained approximately 4 In 300, so 

that H would br p6e|M«]ry to use 86 


During the time we were discharging 
the air into the atmosphere we had 
complaints of sickne.s.s that were un¬ 
doubtedly in part psychological. Sil¬ 
verware and copper in restaurants 
near by turned black over night. 

Dp to the time of writing, the ap- 
jmratus ha.s not come up to the contem¬ 
plated efficiency, but we have sufficient 
reason to believe that when smaller 
coke i.s put in and the sprays properly 
adjusted, we .shall be able to get at 
least 90 per cent removal of hydrogen 
sulphide. 

The accompanying table of operating 
data is a summary of re.sults for 8 
weeks, whieh time the plant was in 
eontinu(»us operation. From the data 
sheet a striking difference in .soda con¬ 
sumed is noticeable for the last week 
and n half. Steam had been admitted 
at the bottom of the actifier to saturate 
the air and prevent loss of water from 
the s(xla solution, and at the same time 
utiHze the heat in this waste steam. 
The difference in soda requirements 
when the steam was shut off shows the 
fallacy in its use. The results for the 
last week repre.sent very good efficiency 
in soda re<iuirement8. 

Due to the short time, and the 
numerous difficulties encountered, it is 
impossible to give a just estimate of 
the cost of operation. 

The conclusions drawn are: 

Firni —We have not lost faith in the 
process and believe it will work out 
satisfactorily. 

Second —We feel justified in believ- 
"■ing the process not feasible near busi¬ 
ness or uwelling houses without burning 
the actifier air; as our experiments 
with dilution, although not complete, 
indicate that the people controlling the 
process have no ground to justify their 
recommending dilution. 

Third — The sizes of shells, fans, 
pumps and all engineering data will 
stand considerable investigation before 
the most efficient plant can be specified 
to be used under any given set of 
conditions. 


Book Reviews 


TaIIJ.KS \>;N'rKLT.KP DE CONS'^ANTES ET 
I>ONNI=-.K.s Nl'MftniQUSe UE Chimtb. me 
F’HYHIQI I KT \>K TKCHNOLOOIE. Vol, IV. 
I'tvl PuTt. litllMlUG. By Ch. Marie, sec- 
I (lu ComltC intornationfll 

I’outhHi-Villnrs ft Clo. (Paris). XTiii- 
Ycrslt.v of Pliioago Proas (Chicago), 1922 
G27-13TT I'P 22x!7 cm. Price, $13.27) net 

An international committee was or¬ 
ganized at the h^ighth Congress of 
Applied C’herai.stry in London, June, 
1909, for the purpo.se of collecting and 
publi.shing annual tables of phy.sical 
constants and other numerical data. 
TbI.s committee published Vols. I, II 
and III, containing, respectively, data 
for the years 1910, 1911 and 1912. 
The preparation of the succeeding 
volumes was interrupted by the war. 
The work has now been resumed under 
the patronage of the International Re¬ 
search Council and the International 
Union of Pure and Applied Chemistry. 
The original secretary of th(^ commit¬ 
tee, Professor Marie, has continued in 
charge of the work, and Vol. IV con¬ 
tains data for the 3-year period 1913- 
1916. Work on Vol. V, containing data 
for the years 1917-1922, is about com¬ 
pleted and it is hoped that Vol. VI 
will contain data for 1923 and 1924 
and thereafter the publication again 
become annual. 

The present volume embrace.s data on 
electricity, magnetism, atomistic prop¬ 
erties, radioactivity, co.smic physics, 
atomic weights, molecular weight.s, 
transition temperatures, diffusion, os¬ 
motic pressure, solubility, calorimetry 
and thermochemi.stry, chemical equi¬ 
librium, velocity of reaction, elec¬ 
trolytic conductivity, electrochemical 
equivalents, electromotive forces, col¬ 
loids, crystallography and mineralogy, 
organic chemistry, es.sential oils, fats 
and waxes, biology, vegetable physiol¬ 
ogy and chemistry; engineering data 
classified under (1) mechanical con¬ 
stants, (2) electrical constants, (3) 
physical and chemical properties of 
fuels; metallurgical data classified 
under (1) metals and alloys, (2) 
mechanical constants, (3) electrical 
constants; supplement. 

The data are concisely and sys¬ 
tematically arranged, and complete 
literature references are given. The 
manner in which the compilation is 
made is designed to promote complete¬ 
ness and accuracy. The information 
in all cases was collected by collabora¬ 
tors residing in the various countries 
and then forwarded to the central office 
in Paris, Froqx there it was distrib¬ 
uted to specialists who undertook the 
compilation of each separate section. 

The total represents an expenditure 
of considerable effort, which is, for the 
most part, contubuted by zealous in¬ 
dividuals impelled by their interest in 
science who received either no pay or 
very inadequate pay. The value ex* 
pressed as effort put Into the compila¬ 
tion Is 'certainly many timet the mim 
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of mbney received for its support as 
grants and from the sale of the pub¬ 
lication. A purchaser may accordingly 
be assured that he is not only buying 
u volume that is an invaluable aid to 
research ip every iaboratory, but he 
is supporting an undertaking designed 
for the general advancement of science 
and industry. 

Furthermore, generous suppon i.s 
especially needed at the present time 
on account of the incr^sing difficultie.s 
of publishing the tables with the funds 
so far available. When one considers 
the very small sums that have been 
collected, the amount accomplished is 
remarkable. The undertaking is cer¬ 
tainly one that should receive more 
liberal and regular support than it ha.s 
in the past. Atherton .Seidei.i.. 


Hhkji ktti.mc, l.y MbrrI T.. fHilhiKin, EM, 

-VI Sc. Tlic riieinicHl ln]bll.sliniK <'o 

lOfiHloii. I’a. filx9 In., xi -p 466 pp, with 
illiestratlons. Trice, $6. 

The author states in the preface: 
“.Although thousands of tons of briquets 
are manufactured each year, from all 
classes of raw materials, the only text¬ 
book to date published on the subject is 
the very comprehensive work ‘Hand¬ 
book of Briquetting,’ by Prof. G. 
hranko, translated from the German 
by Prof. Lantsberry. It is, there¬ 
fore, thought that a book on the sub¬ 
ject, presenting it from the American 
.standpoint, will be of interest.” 

The author ha.s prepared a text on 
briquetting that is interesting and val¬ 
uable to American engineers, in describ¬ 
ing machinery, binders and methods for 
briquetting various materials with spe¬ 
cial reference to American practice. A 
brief introductory chapter on raw ma¬ 
terials is followed by 71 pages describ¬ 
ing the various types and classes of 
briquet presses of both American and 
foreign makes. Manufacturers’ names 
are given and installations are de¬ 
scribed with comments on the commer¬ 
cial success or failure of the press. 

Chapters III to V inclusive describe 
the briquetting of steel swarf and turn¬ 
ings, cast-iron boring and non-ferrous 
metals swarf and scrap. Particular at¬ 
tention is called to the various types of 
gas and electric furnaces for melting 
metal briquets and to the reduction of 
melting losses by the use of briquets 
rather than loose scrap. 

Chapter VI, on “A Discussion of 
Binders,” and Chapter X, on “Principles 
of Briquetting With Binders; The Bri¬ 
quetting of Coals; Combustion of Fuel 
Briquets,” are full of valuable and 
practical information based on the au¬ 
thor’s extended experience in briquet 
engineering. He does not stop with a 
mere description of different types of 
binders, but discusses their advantages 
and disadvantages and the extent to 
which the binders and processes have 
proved commercially successful. 

Chapter XI, on “A» Chronology of 
Coal Briquetting in the United States 
and Canada,” dUenases the reasons for 
failures in fuel briquetting and points 
out tiu diffleultifis to be avoicM in 
future eonstnetien, Briqaettinr jdants 


are desqribed from the first one at 
Port Richmond piers, Philadelphia, Pa., 
in 1872 to the Nukol plant at Port 
.Stanley, Ontario, built in 1921. 

Other chapters in the book cover the 
briquetting of saw(iu.st, wood wastes 
and charcoal; the winning, drying, dis¬ 
tillation and briquetting of peat and 
peat char; the carbonization and bri- 
iiuetting of lignite, bniuii kolih and 
lignite chars; the briquetting of coke 
braize, low-temiierature cokes hnd pe¬ 
troleum carbon; briquetting of flue dust 
and ores; and laboratory research in 
briquetting. Comprehensive bibliog¬ 
raphies and list.s of patents are given at 
the end of each chapter. 

The{e are a few minor errors. On 
page 9 it is .stated that "The United 
States Government Bureau of Mines is 
at present engaged in investigating the 
distillation of wasti* straw and kindred 
products.” It was the U. S. Department 
of Agriculture that made this investiga¬ 
tion and not the Bureau of Mines. 

Also on page 236 reference is made 
to a contract between the Bureau of 
Mines, John B. Adams and Fred 
Bremier for the erection of a commer¬ 
cial lignite carbonizing and briquetting 
plant in Dakota. This contract was not 
completely signed and the construction 
of the plant was never started. On 
page 2.37, “Grand Forge” should be 
“Grand Forks,” North Dakota. Most 
of the subject matter is selected with 
excellent judgment that reflects the 
author’s experience in briquetting. 

A. C. Fieldneb. 


'J’JIK \VoKKI\l5 OF S’rKKl, AKNKAI.INO, llKAT- 

THKaTI.VO and HARDKNINn OF CaRDON AND 
STKm,. l{.v Frfd H. Colvin and 

K. A. Juthe. MrCraw-Hill IJook Co., 

Nfw York 2C0 pp Prlco, 

This is a revision of what is probably 
the best and most handy volume on 
heat-treatment so far printed. The 
first forty-five pages of the book, con¬ 
taining chapters on Steel Making, Com¬ 
position and Properties of Steel, Alloys 
and Their Effect on Steel, cover the 
subject in as complete a manner as is 
necessary. The authors are to be com¬ 
mended for getting into this short space 
a mass of pertinent information that 
usually occupies far too great a volume 
in most text books. Much of the read¬ 
ing matter has been rewritten with, im¬ 
provement. The classification of steels 
appearing on page 11, and the matter 
on the physical testing of steels, are 
useful additions which did not appear 
in the first printing. Chapter VIII is 
on Heat-Treatment, and is greatly al¬ 
tered, especially the part that discusses 
the principles of the art. It i^ mark¬ 
edly improved and actually is the 
“heart of the book.” It appears to the 
reviewer that this chapter should re¬ 
place Chapter IV, and if it were so the 
authors would have condensed the sub¬ 
ject of heat-treatment into less than 
100 pages, which is truly a remarkable 
performance. Chapter IV at present 
contains some remaidu on the ap^ca- 
tion of Liberty engine, materiitis to the 
antomotive in^stry. bi the eeviewer’s 


opinion, this is out of place. A serious 
erticism might be leveled that while 
Liberty engines might have been a war¬ 
time commodity, there is some question 
as sto whether peace-time articles can 
be manufactured with the same pre¬ 
cision. 

C.hapters V, VI and VII, on Forging, 
Annealing and Case-Hardening, contain 
many corrections. .Annealing deserves 
more space than the four pages the 
authors have given it; the subject of 
normalizing ■ an annealing operation— 
IS conspicuously absent. While the 
general treatment of case-hardening is 
excellent, it is proliably dangerous to 
advocate mixing carburizers in the shop 
when much more uniform materials for 
this purpose are purchasable from a 
number of source.s which have command 
of the raw materials required. Cyanide 
hardening is not discussed, which is a 
.-■irange omission. The balance of the 
book, (in Hardening Carbon Steels, 
High-Speed Steehs, Construction of 
Furnaces, and I’yrometry, are the same 
as in the first edition. It is to be re¬ 
gretted that the authors have not in¬ 
serted some more advanced tables at 
the end of the iKiok, in addition to the 
■simple ones which are now found. 

Those practicing the art of heat- 
treatment will find that “Working of 
Steel” is a book containing practically 
everything required in a technical way 
for the execution of their art, which 
naturally employs the method of trial 
and error quite extensively. It is a 
book that should be owned by all heat- 
treaters, and it is believed by the re¬ 
viewer that it is written in such a way 
n.s to lie understandable to any iutelll- 
gent person. Sidney Cornell. 


New Publications 

BOOKS 

Natio.nai, Sapett Cons fob thk Pbotst 
TION OP TUB HBAOS ANh EtBS Or ImSi 

K,!mih „ lloreau of Slandoril 

Handbook eSorlos. No. 2. Prlro 10c. 

AmpHcan Sc 

11 qJ'ii Materials, Vols. 13 to 2 

I’utillsheii liy the aoclet) 
1316 Spruce St.. Philadelphia, Pa. Pric 

moiS*'’**' '*** Pagee. Both subjec 

matter and authors aij indexed. 

l•.a,«PIII,KTH 


'N roNTHoi, Ann Rf 

lA'wifl find l‘. jSvyniftn han Hm 
published by Adam HllKor, Ltd..'76A Cam 
flen noad, lAindon, N. w. 1, Uncland ThI 
5 «ond edition Ifl greatly' enTrJJS', £i 
forme a suldo to iippllcatlone and io th 
eeloctlon of Kpparatuf*. Price gd. 

XUchahdb A (^iBR, patent and trademap 
attorney#, 271 Rroadway, New York Clt 5 
nS.'itl puhllehed a third edition c 

trademarks, which contain 
the salient features of the trademark la" 
and practice. Copies of this booklA ar 
• available for gratuitous dlsirlhutlon to In 
tereated r»*adora. 

NBW it, S. OrOLOGIPAL StraVET PubIaIPA 

tions: I: 24. Gold, Silver, Copper S3 ^ 
Zinc Jn Nevada In 11121, by V C Halke 
(MlnerHl Reaourcea of the TT. 19*21 Par 
I), publlflbod Feb. 10, 1928* f' 28 'OoW 
Zlno In Colorad 
Iwai Charles W. Henderson (Min 

U. k, 1921 Part I) 
publi^ed March 18, 1923 ; I: 30.'iron On 
P ig Iron and Stoel, in 1921. by Ernest P 

Sulphur iSt 
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tin and A. T. Coonn (Mineral Resources 
of the U. 8., 1821, Part II). published 
Jan, ^ 1928; II: 28. Cement in 1921. by 
Belle W. Bagley (Wnoral Resources of the 

U. B., 1821, Partll), published Jan. 8. 
1828; 11:29. Mineral Waters in 1821. by 
W. D. Collins (Mineral ResourccM of ibe 

V. S.. 1921. Part II). published Feb. r>. 19^3 , 
11:30, Natural-Gas Gasoline in 1921. by 
B. O. Slevera (Mineral Resources of the 
U. 8.. 1921, Part II), published Jan 2r>. 
1928. 

NBW BUKKAtJ OK STANPARDH PtlBLICA- 
TIONS: Clrc. 48, Testing of BarometerH and 
Altimeters; Clrc. 82, Hoap; Clrc. 73, Copper: 
Clrc. 78, Solders for Aluminum: Clrc 81. 
Bibliography of Scientific Literature Relat¬ 
ing to Helium; (Tire. 98, U. 8 Government 
^>eclflcation or Volatile Mineral Splrita for 
nnilnnlng Faints; Sci. Paper 458. Apparatus 
for the Determination of the MngnellJ 
IToperttes of Short Bars, by M. P. l''I.Hchor. 
Scl. Paper 483, Preparation and I’ropertlo.H 
of Pure Iron Alloys—II. M/igm-tir J*r<t|) 
erties of Iron-Caibon Alloys aa AffocK'd by 
Heat-Treatment and Carbon ('ontenl, by 

W. L. Cheney. No. 484 Preparation «n<l 


Properties of Pure Iron Alloys—Ill. 
nf Manganese on the Structure of Allo;^ 
of the lron-(^arb<m System, by Henry a 
Itawdon and Frederick Sillers, Jr.: Bel. 
pH|>er 465, Composition, Purification, and 
CiTtaln Constants of Ammonia, by E. C- 
McKelvy and C. S. Taylor, Sci Paper 46t.. 
Wave Length Measurements In the Arc 
Sj)ectra of Gadolinium and Dysprosium, by 
(■ C Kless: Tech. Paper 227, Amerlc^ 
and English Ball Clays, by H. H. Sortwell; 
Tech Paper 228, l^the Breakdown Tests 
of .Some Modern High-Speed Tool Steels, 
by H. J. French and Jerome Strauss: Tech 
Paper 230, A Recording Chronograph for 
tho Inverse Rate Method of Thermal Anal¬ 
ysis, by H J. French; Tech Paper 231, 
To.ntativi Standard Test M^'lhods and Per¬ 
cent agw of Oil and Moisture In Hair Press 
Cloths, hy F. R. McGowan and C W 
S( hoffstall; Tech. Paper 232, Shellac, by 
I’orcv H, Walker and Ltiwrenco L. Steele.. 
Tech Paper 234, Method.^ of MeriHuring the 
Pla.sticlty of Clays, by P. P. Hall; Mlscel- 
Iniieoii.s Publlcatlona, No 2, 'I’hc Intel- 
tiallonal . Metric System of Welgiits and 
MejusnrcH 



Prof. Horach G. Bybiih. hcml of tht‘ Philadelphia has been elected first vice- 
deparlmonl of (.‘hcinislry, (loopiT Union, president and Adolph Hottinger sec- 
N. Y., and president of the American ond vic{*-preaident. Walter Gbei4, .Ik., 
Institute of (Ihemistry, sailed May 8 is treasurer and K. S. Lapuence has 
on the Mauretania for a 3 to 4 months been elected executive secretary, 
trip to Relifium, France and Germany. Dr. E. C. Frankun was ^?uest of 
The j^reaier part of Dr. Byers’ time honor at a luncheon given by the Chi- 
will he spent on investigating the cage Chemists Club, May 7. 
status of the chemical industry in Bel- Giiaules TIinciiman has been elected 
gium and France. vice-president of the Keystone Tire & 

G. W. CiAMKit of the Ajax Metal Go., Uubber Cu., New York. 

Philadeljihia, has been elected pre.sident A- E. Maushall, chemical engineer, 
of the .\nierican Foundrymen's Aaso- of Baltimore, Md., delivered a^ .series 
ciution. U. B. Swan of the Cadillac of three leclure.s on chemical engineer- 
Molor Co. is the ni“W vice-iiresidenl. mg to the department of chemical engi- 

H. C. Dickinson, who has been for neermg, ('olumbia University, May 8, 

some time on leave of absence from the and 10. 

Burcun of Standards to .sewe as direc- Prof. Harry McCormack of Armour 
tor of rOvSearch of the Society of Auto- Institute of Technology and Dr. Gus- 
motivc Enpineer.s, has returned to the tav Eguiff of the Universal Oil Prod- 
bureau. He resumes his work as phya- nets Co. are in Washington, testifying 
icist and has hi^on designated chief of in Uu* patent interference ca.se of 
the heat division. Work of this divi- Dubba vs. Isom (Sinclair Refining Co.) 
si(»n includes thermometry, pyrometry, in connection with oil cracking. Dr. 
automotive engine investigations and Walter F. Uittman of the Carnegie 
the various branches of research on In.stitule of Technology and Prof, 
thermal phV.sica. Frank Wagner of Rose Polytechnic 

E. H. Dix, -Ir.. yhe for the past few Institute have testified for the Sinclair 
years has had charge of the metals Refining Co. 

branch of the engim>ering division, U. Robe«t A. Millikan, foreign secre- 
S. Army Air Service, at McCook Field, tary of the National Academy of Sci- 
has resigned to take charge of the new encea, returned to Pasadena, Calif., 
metallurgical laboratory of the Re- recently after having delivered several 
search Bureau of the Aluminum Com- addresses before scientific organizations 
pnny of America, New Kensington, Pa. in the Eastern states. 

Mr. Dix has been working on the pro- Herbert Fisher Moore, first proi'es- 
duction of light alloys since his gradu- sor of engineering materials at the 
fition. During the war he was in charge University of Illinois, gave an inter- 
of the testing department of the gen- esting illustrated address before the 
era! laboratories of the Bureau of Air-* members of the Engineers’ Club of the 
craft Production. At MciCook Field Lehigli^ Valley, Allentown, Pa., May 7, 
he organized a most interesting foundry on the subject of the failure of mate- 
which operates under strict technical rials caused by fatigue stresses, 
control, where is worked out the correct Prof. A. A. Noyes recently under- 
manufacturing practice for new ond went an operation at Johns Hopkins 
old alloys. Hospital, Baltimore, to combat an infec- 

Eckardt V. Eskejien. head of the tion in his larynx. He is reported to 
New Jersey Terra Cotta Co., New York, be convalescing satisfactorily, 
has bee* elected president of the Frank Reth, formerly chief chem- 
National Terra Cott^* Society, ratiier. ist at the plant of the Golden State 
than vice-proaident as previously noted Portland Cement Co., Oro Grande, 
in^ these columns. 0.*.W. Kitchem of Calif., haa becoihe connected in a sim¬ 


ilar capacity with the recently organ¬ 
ized Cajon Lime Products Co., San 
Bernardino, Calif. He will also act as 
superintendent at the proposed (ilant 
of the new company. 

R. C. Tolman, professor of physical 
chemistry and mathematical physics at 
the California Institute of Technology, 
has been elected a member of the 
National Academy of Sciences. 

A. S. Walter, professor of chemistry 
at the New Mexico School of Mines at 
Socorro, N. M., has been recently ap¬ 
pointed professor of mining and metal¬ 
lurgy. Professor Walter has been iden¬ 
tified with mining, milling and smelting 
in the West since 1907. He is the junior 
member of the firm R. J. Walter & A. S. 
Walter, consulting mining and metal¬ 
lurgical engineers, of Denver. 


Society Calendar 


Ambrican Abbociation or Crrkal. Chbm- 
iHTB will hold Its ninth annual convention 
at Hotel Shorfrian, Chicago, June 4 to 9. 

AMBllIfAN CHBMTCaL, SiMJlKTTWlll hold Us 
fall meeting in Milwaukee, Wis., .‘^I'pt, 10 
U) 14. 

Amicrk’an Hlbotroplaterb Society will 
hold ItR eleventh annual meeting at Provi¬ 
dence, It. 1 . July 2 to 5. 

Ambiucan Gab ABSociAriON will hold Uw 
rmnual convention the week of Oct. 15 at 
Atlantic City, A»i ehiborate exhibition of 
gas-rnakiiig and gas-utlUzatlon equipment 
i.s planned 

Amkiucan Institute of Chemical Enqi- 
NKEU.s will hold its Bununer mooting Juno 
20-2.t nt WIlmiiiEtoii, Del. 

.\MKaiCAN I.ICATIIKII C1IEMI8T8 AS.SOCIA- 

TioN will hold Us tw»*ntieth annual con¬ 
vention at the Greenbrier, ^Vlilte Sulphur 
Springs, W, Va., Juno 7, 8 and 9. 

A.mkuican SocH-ri'Y op Mechanical Dnoi- 
NioBTRB will hold Its spring meeting May 28 
to 31 in Montreal. Canada. 

Ameiucan Societt for Tbbtikq Mate¬ 
rials will hold Its twenty-sixth annual meet¬ 
ing at the Chalfonle-Httddon Hall Hotel, 
Atlantic City, beginning Monday, June 25. 
1923, and ending either Friday or Satur¬ 
day of that week. 

Ganauian Institute of Chemistry will 
hold Its annual meeting In Toronto, May 29 
to 31. 

National Exposition op Chbmicai.. In- 
nuBTRiEB (Ninth) will be held In New York 
Sopt. 17-22. 

National Fbrtilizbr Asbociatiok will 
hold Its thirtieth annual convention at White 
.Sulphur Springs, W.. Va., the week of 
June 11. 

National Limb Absooiatiok will hold iti 
fifth annual convention at the Hotel Com¬ 
modore, New York City, June 18 to 15. 

National Sympobium ok Colloid Chem¬ 
istry will be held at the University of Wla- 
conflln, June 12 to 16. 

New Jotesr Chemical Society holds a 
meeting at Stetters Restaurant, 842 Broad 
St., Newark, N. J., the second Monday of 
every month. 

Pacific Division, American Aasoclatlon 
for the advancement of Science, will bold 
Its seventh annual meeting at the University 
of Southern California. Los Angles, Sept. 
17 to 20. in conjunction with the summer 
session of the national association and a 
meeting of the Southwestern Division of 
ihe National Association. 

Society of Chemical Industry, Cana¬ 
dian Section, wlU meet in Toronto, May 
29 to 31. 

Society for Steel Treatino — Bastem 
sectional meeting will be held June. 14 and 
IB, In Bethlehem,jPa. 

Taylor Society will hold a meeting June 
7, 8 and 9 at the Hotel Onondaga, Syracuse, 
N. Y. 

The following meeting Is scheduled to be 
held In Rumfora ^U, Cbemitts’ Club. Bast 
41vt St. New York City: June S^Amerl- 
oan Chimlcal Soelety, regular meeting. 
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Market Section 


CliemtealH 
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OilH and Fills 

Miseellaneous Product* ••• 

imports lit the Fori of New Yorli 914 
('urrenl Frloee In the New York 
CliemlcaJ Market 949 


The Summary of the Week 


Four dye plants, backbone of German chemical trust, 
seized by French. 

Harry A. Curtis to head Yale’s chemical engineering 
department. 

Richard B. Moore succeeded bv Samuel C. Lind as 
chief chemist of Bureau of Mines. 

Reports to Department of Cyommerce, from different 
foreign countries, say American exporters arc neglect¬ 
ing the trade of markets abroad, because domestic mar¬ 
kets are more attractive. 

State Department announces method of procedure to 
be followed by importers who desire export licenses for 
shipping goods from the Ruhr. 

Spanish decree of April 30 extends preferential im¬ 
port rates to commodities entering Spain from different 
American republics, but the decree does not extend to 
United States goods. 


Ccdlector.s of customs have received instructions to 
exact penalties on importers who release goods from cus¬ 
tody on bond in lieu of required shipping documents, 
whenever the missing papers are not presented within , 
prescribed time limits. 

Demand for calcium arsenate has quieted down fol¬ 
lowing uncertainty in arsenic market, and prices' are 
easier. 

Recent advances in acetic acid have been followed by 
an advance of one-half cent per lb. in quotations fot 
acetate of lead. 

A sale of 700 tons of coconut oil in bulk at 8c. per lb. 
<'.i.f. Pacific Coast, was reported. This is a new low 
price for the movement. 

Lower prices have been announced for salicylates, but 
all producers have not met the decline and offerings do 
not appear free at the lower price levels. 


Manufaclurers Report on Business Conditions 


A t the convention of the National 
Association of Manufacturers, held 
lust week in New York, a very inter¬ 
esting report on general industrial con¬ 
ditions wa.s submitted. This report 
deserves more than passing mention, 
including, as it docs, production and 
consumption of basic materials in the 
representative industries of the coun¬ 
try, The conclusions reached are in 
harmony with those which have been 
current in trade circles. The manner 
in which information has been sought 
and obtained is strikingly different from 
the ordinary and gives to the report of 
the association an authority that is 
beyond dispute. Tfie report is based 
on. a survey of the manufacturing 
trades in the leading industrial centers. 
This survey took the form of a ques¬ 
tionnaire to which more than 42,000 
answers were receded, and from this 
abundance of first-hand information the 
conclusions of the report were drawn. 
While the questionnaire covered « wide 
range of indnsMes, the information 
was grouped under key industries. 


According to the survey, conditions 
in general throughout the country are 
very healthy and wholesome. A large 
number of replies from manufacturers 
characterized business as excellent and 
further stated that prospects for the 
fall trade were equally bright. Those 
who reported business as poor formed 
only a small fraction of 1 per cent of 
the number who answered in that way 
in the year preceding. 

Production, as compared with last 
year, is showing an increase of some¬ 
thing like 40 per cent in all lines of 
manufacture, with excellent prospects 
for fall. Stocks on hapd art reported 
generally as low or normal, indicating 
that sales arc keeping ahead of or 
abreast with production, another most 
healthy symptom. In New York, Mas¬ 
sachusetts, Pennsylvania, Ohio, Illinoia 
and Indiana, the reports of “excellent 
to fair” for present business and fall 
prospects in all lines rarely fall below 
an-average of 69 per cent, wUle stocks 
are reported low to normal by about 
the same percentage t manufacturers. 


Under the plan of grouping key 
industries, reports on activities in chem¬ 
icals are joined yith those for drugs, 
oils and paints.* It is possible that 
unusual activity in some of these trades 
may bring up the average for the 
group, but at least an approximate idea 
of conditions existing in those indus¬ 
tries may be gathered from the survey, 
which states that 9B per cent report 
present trade excellent to fair and fall 
prospects excellent to fair. Ninety- 
four per cent report business as better 
than last year and stocks on hand are 
normal or low in 88 per cent. Employ¬ 
ment hqp increased in 93 per cent of 
the factories, while there is a labor 
shortage felt by 66 per cent. Wages 
have been increased in 75 per cent ofi 
the cases, while almost the same per¬ 
centage report a production increase of 
about 87 per cent. Sales quantities 
have increased about 20 per cent in 70 
per cent of the reporting factories, 
while their-values have increased on 
the average of 14 per cent over the 
values of Usk year. , 
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Im^cTrtant Changes in Personnel at 
Bureau of Mines 

R. B. Moore Resigns as Chief Chemist and Chief Minerai 
Technoiogist to Be Sacceeded by Samuei C. Lind 


R KJHARI) U. MOORE, well known 
for his work as chief chemist of 
the United States Bureau of Minc.s, 
resigning his^ post to take effei l on 
June ]. He is to go into commercial 
work with the Dorr Co., engineei'^, <it 
New York, where he is to be in charge 
of that company’s development work 
and is to act as consulting engineer in 
certain of the company’s projects. His 
resignation follows II years of service 
at the bureau. Dr. Samuel ('. Lind is 
to be his successor. 

Dr. Moore is fiK years oltl. His edu¬ 
cation has included work at llnivcr'otv 
College, London, under Sir William 
Ramsay, u B.S. degree at Chicago I’ni- 
versity, from which institution he wfMd 
to the University of Missouri as an 
instructor. In 11)05 he became [trofes- 
Hor of chemistry at Butler College, 
Indianapolis, wlieri* he remained until 
1911. In 1910 the University of Cnlo 
rado bestowed on him the honorary 
degree of Doctor of Scierue. Perhaps 
his most notable work at the bureau 
has been in connect if)n with the proiiin 
tion and purification of the ran* gases, 
especially helium. 

Dr. Lind, who succeeds him, has also 
had very thorough training in scicntinc 
.work and extensive experience in tlu' 
work of the bureau. His education in¬ 
cluded study at Washington and Lo* 
University, a degree at M.I.T., a Ph.l). 
from Leipzig, after which he worked at 
Hie University of Paris and the Radium 
Institute of Vienna. When he entered 
the Bureau of Mini's as physical chem¬ 
ist, he was acting as assistant profi'ssor 



Pliiito ()// ll/iiun if /'tcinn 
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of theim.stiy al the llnivci.-vity of 
Michigan. Thi.s was in 1912. Dr. Lind, 
al pivsi'Mt, IS in charge of the bureau’s 
rare and precious nietiils experiment 
station, at Reno, Nev. Ills chief work 
has been on radio aetivity, radium ex- 
tiiu'tion and measurements; the ,influ- 
t'oee of radiation on chemical action; 
kinetics of chemical reaction; and the 
relations of gaseous ionization to chem¬ 
ical action. Ho is likewise the inventor 
of the well-known interchangeable elec¬ 
troscope which bears his name. 


A.C.S. Invile<t to Wnsliiiigloii 

The Washington Chemical Society 
voted on May 10 to invite the American 
Chemical Society to hold its 1924 spring 
meeting in Washington. It is hoped 
that this 8es%ion of the society can be 
made unusually successful because of 
the expected large •attendance at so 
favorable a locution. Since the society 
has received no’ other invitations for 
that meeting, it is expected by Washing¬ 
ton chemists that this invitation will be 
accepted. 

Anti>Dunipiiig Onler Issued 

The Treasury Department has issued 
an anti-dumping order against calcium 
carbide imported from the province of 
Quebec, Canada, having received in¬ 
formation that this product ris being 
Bold or ia likely to be sold at Icsa than 
itfl fair valutv to the detriment of 
'domestic producera. The duty on 
calcium carbide is 1 cent a pound. In 
accordance with the order under the 
1921 anti-dumping law, collectors will 
assess additional doty on importations 
from Quebec sufficient to bring the total 
cost to a fair value. 


Michigan to Have New Chem¬ 
ical Engineering Laboratory 

With the opening of the fall term at 
the University of Michifran, that insti¬ 
tution is to he equipped with its new 
engineering building, which will include 
one of the finest chemical engineering 
laboratories in the country. The equip¬ 
ment includes adequate experimental 
apparatus for work on evaporation, dis¬ 
tillation, gas absorption, filtration, dry¬ 
ing and cystallizing, as well as on stir¬ 
ring and mixing. 

With its new facilities, the school is 
much (letter fitted for graduate work 
than it has been in the past. As a 
result several specialized groups of 
graduate courses are to be given, in¬ 
eluding gas engineering, metallurgy, 
organic industries, pulp and paper and 
general manufacturing. 


Ford Buys Garnet Quarry 

Henry Ford’s latest purchase is a 
New Hampshire plant for the quarrying 
and finishing of garnet for use in the 
automobile manufacturing industry, as 
a polishing agent. 


Calendar 


The following Important technical 
nieetings are sclieduled for the ttn- 
mediate future: 

Ami3r Societt Mechanical Enom. 

Montreal, Ii|Jay 28-81 

; ('anadian Institute or Chemistry 
j Toronto, May 29-81 

i SoriKTY OK OifKMiCAL INDUSTRY 

I riiiiadian Section 
I Toronto. May 29-81 

! Amkr. Assn Cereal Chemists 
' (> Chicago, June 4-9 

Ameh Leather Chemists Assn. 

White Sulphur Springs, W. Va.. 

Juno 7-9 

.Nat^l Fertilizer Association 
W hite Sulphur Springs, W. Va., 

June 11-16 

j National Limb Association 

New York City. June 18-16 

Society‘kor .Steel Treating 
^ FiLstern Sectional Meeting 
( Betlilehem, Pa.. June 14-16 

Amrr, iKH’i' Chemical Knors. 

Wilmington, Del,, June 20-23 

I amkk, Sue KOR Testing Mateirials 

Atlantic City, June 25-29 

France Seizes Four German 
Dye Plants 

Outcome of Latest Move May Have 
Great Significance—I. G. Now 
Under French Control 

France has taken a big bite into the 
“Interessengemeinshaft” (I. G.), or 
German chemical trust. Four of Ger 
many’s largest dye plants have been 
seized. These are said to represent, 
from 50 to 00 per <*ent of the entire dye 
output of the trust. The numerous dis- 
Iiatehes reei'ived from the Ruhr are 
somewhat eonfiieting in detail. It 
is not clear what disposition is to l>e 
made of the plant.s seized. One report 
atate,s that the time of occupation will 
be only long enough to seize and re¬ 
move available dyestuffs which are due 
France and Belgium. The New York 
Tribune states, however, that “the 
seized factories, in accordance with the 
terms of the treaty, will not be turned 
back to Germany until the default on 
dye payments has been cleared up 
through future negotiations—a develop¬ 
ment which by no means appears im¬ 
minent.” 

The four plants that have been seized 
are the Badische Anilin und Sooa 
Fabrik, near Ludwigshafen, said to em¬ 
ploy 40,000 workers; the Kalle Chem¬ 
ical Works at Biberieh-on-the-Rhine; 
the Hochster Farbwerke, formerly the 
Meister Lucius & Briining concern; and 
the Weiler-tcr-Meer works at Urdinge, 
near Duisberg. The laborers on 
at the plants were allowed to leave but 
none was allowed to enter. 

Since Germany's attitude has been 
disclosed on the reparation settlements 
question, through the note of May 2. the 
French and Belgians are gradually 
tightening their grip on the occupied 
areas. If German ^abor is unavailable 
in the Ruhr, France hopes to make up 
the shortage by imported workmen. 
For several days past Italians have been 
entering the Area in large numbers. 
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Production of Carbon Black Becomes 
Political Issue in Louisiana 

At Present Production Is Permitted Under Certain Regulations— 
Change in Administration May Ban Industry From the State 


A GUBERNATORIAL CAMl’AIGN 
is opening in Louisiana. One of the 
issues apparently is to be the attituiie 
of the state toward the carbon black 
industry. The Monroe gas field in that 
state, described by i!he Bureau of Mines 
as the most extensive ever discovered 
in the country, now is the principal 
source of carbon black in the United 
States. The Monroe field is so isolated 
that no u.He has been found for this 
great gas supply other than the manu¬ 
facture of carbon black, with its inci¬ 
dental recovery of gasoline and .some 
small use for local fuel purposes. There 
has been much discus.sion of proposals 
to pipe this gas to New Orleans, but 
as the distance is in excess of !h)() miles 
and the oro.ssing of the Mississippi 
River is involved, the feasibilily of the 
project has remained in sufficient doubt 
to prevent the financing of the project. 

The present state administration in 
Loui.siaiia instigated careful stmlies of 
the situation, to which the U. S. Geolog¬ 
ical Survey and the Bureau of Mines 
contributed importantly. As a result 
of those studies it was deemed best to 
permit the manufacture of carbon black 
under certain regulations. This policy 
now is being assailed and one of the 
candidates for (xovernor is expected to 
advocate that the industry be banned 
from the state. 

It is declared that the fifteen carbon 
plants in the Monroe field are using 
1,380,000,000 cu.ft. of ga.s a day. It is 
contended that the profits of these fif¬ 
teen factories aggregate $3,000,000 a 
year, practically all of which goes out 
of the state. It is argued that the 
benefit to Louisiana from this industry 
is practically negligible and that on the 
other hand the extinction of the gas 
field is tljreatcned. 

The opposition to the manufacture of 
carbon black insists on basing its claims 
of inefficiency and waste on a quantita¬ 
tive standard. Sight is lost of the fact 
that carbon black is a complex and 
highly essential pigment, contributing 
perhaps as much to the pleasure and 
needs of the people in Louisiana Ihrough 
its use in the rubber, printing and other 
industries as it would were it made 
available to them in the form of fuel. 
Since the losses of long transmission 
would be great, the efficiency of Monroe 
field gas at the burner in New Orleans 
probably would not be much greater 
than that at the carbon black factories. 
Since the pipe line to New Orleans or 
other centers of population is still a 
uision and very likely never will be 
realized, the friends of the carbon black 
industry in Louisiana are pointing out 
that to ban that utilization of this re¬ 
source would mean that no use what¬ 
ever would be made of the gas. As the 
presence of gas is regarded as the best 
clue to the oocurrenee of oilf H is cer¬ 


tain that active drilling in the field will 
continue. Under such conditions it 
never has been found practicable in any 
gas field to attempt to con.scrve the 
supply under ground awaiting the de¬ 
velopment of the so-calleii Higher u.se.s. 


Strength in Paper MarketH 

Very firm conditions exi.st in the 
paper and pulp industry. 4 review of 
th^ industry by the American Paper 
and Pulp Association says that the 
paper manufacturers, in the face of the 
heaviest demand ever known in some 
branches of the industry, are not taking 
advantage of the increasing cost of raw 
materials and of labor to increase 
prices. In one important branch of the 
industry, for example, prices are 98 
per cent higher than in 1914, but co.sls 
are 101 per cent higher. 

The basic strength of the paper 
markets in general is indicated by the 
fact that there seems to be no apcculu- 


tivc demand. The (^dei# being received 
are strictly to meet pending require¬ 
ments. Boxboard mills are sold ahead 
for three months, newsprint is in un¬ 
precedented demaqd, with prospects of 
still greater demand, orders for wrap¬ 
ping are in excess of production, and 
in such food-protective specialties as 
parchment and waxed paper deliveries 
ore from three weeks to two months 
behind. 


liicrcHHfMi Output of Acetate 
of Lime aiid Methanol 

Pniduftion of acetute of lime in 
March was ir),5(i!t,000 lb., as compared 
with i:i,Hill,000 11). in February. For 
the fir.st (iuarter of the year produc¬ 
tion was 10,007,000 Ih., which compare* 
with 14,171,000 lb. for the last quarter 
of 1922. These fiifurcs were compiled 
by the Department of Commerce, 
through the Bureau of the Census, in 
co-operation with the National Wood 
Chemical Association. Methanol pro¬ 
duction in March is placed at 91,273 
ftal., as against 8.7,100 |;al. in February. 
For the fu st 0 months of the year the 
outpiit of methanol reached a total of 
2,40H,!,'M Kal., which represents an in¬ 
crease of r)5,.')0() (tal. over the produc¬ 
tion for the last quarter of 1922. 


Final Program of A.I.C.E. 

Local Committee of American Institute of Chemical Enifineets 
Announces Technical I’roKram and Social Features 
of Wilmington Meeting 


T he fifteenth semi-annual meeting 
of the Institute will convene at the 
Hotel du Font, WilmiiiKton, Del., on 
June 20. Registration will begin at 
8 a.m. and the technical program will 
follow closely. Four sessions of tech¬ 
nical papers will include the following: 

“Activated Carbon, Its Evaluation 
and Uses,” Frederick Bonnet, Jr. 

“The Properties of Activated Carbon 
Which Determine Us Industrial Applica¬ 
tions,” N. K. Chaney, A. B. Ray and 
Ancel St. John. 

“The Abatement of Industrial Stenches 
by Activated Carbon,” N. K. Chaney 
and A. B. Bay. 

“The Capillary Theory of Adsorption 
From Solution With Silica Gel,” W. A. 
Patrick. 

“The Refining and Recovery of Petro¬ 
leum Products by Silica Gel,” E. B. 
Miller. 

“Hydro-Elc>ctric Development in the 
Pacific Northwest,” C. A. Newhall. 

“Synthetic Ammonia From Byprojluet 
Hydrogen," Charles 0. Brawn. 

“Oxidation of NO to NOi,” W. A. 
Patrick. 

“The Sulphur Industry," C. A. New- 
hall. 

“Laboratory Corrosion Tests,” W. S. 
Calcott and J. C. Whetzel. 

“Materials of Construction for Chem¬ 
ical Apparatus,” Harold F. Whittaker. 

“Acid- and Abrasion-Resisting Metals 
lind Materials,” W. E. Piper. 


“Modern Methods of Metal Protection 
and Finishing,” L. E. Eckelmann. 

“The literature of Chemical Cor¬ 
rosion,’* A. E. Marshall. 

“Action of Fullers Earth on Vege¬ 
table Oils," David Wesson. 

“Automatic Fractionating Columns,” 
W. A. I’eters, Jr. * 

“The Rate of Absorption of Hydro¬ 
chloric Acid Gas in the Tyler Vitreosil 
System,” H. E. Fritz and James R." 
Withrow. 

“The Theory of the Besign and Test¬ 
ing of Gas Apparatus,” 

E. M. Baker. 

“Calculation of Vapor Rccompression 
Evaporators,” L. A. Pridgeon. 

“Economic Value of Chemistry ih 
Industry—A Study of the Census of 
Manufactures, 1919, and of Foreign 
Trade, 1921,” R. K. Stgong. 

The members and guests of the in¬ 
stitute will be entertained at a reception 
given by Mr. and Mrs. C. L. Reese on 
Wednesday afternoon and at the theater 
in the evening. An opportunity for* 
inspecting the conservatories of P. 8. 
du F'ont and a supper at the home of 
Irenee du Pont will be among the 
courtesies extended to the visitore. * • 

Trips through the famous Jackson 
laboratories of the du Pont Co., the 
Jessup A Morse Paper Co., the Bond 
Corporation cork plant and the Joseph 
Bancroft cotton-finishing plant will, be 
features of the technical program. 
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Washington News 


Spain Exciudeti U. S. From 
Favored Import Katei4 


'I'lionias W. Deiahanty Joins 
Cin^micai Divisi*»n 


Cable advices from Commercial At¬ 
tache Cunninjrham at Madrid state that 
a Spanish decree of April liO grants 
the benefit of preferential rates of the 
import tariff to Honduras, llayti, iJo 
minican liepublic and Panama, thereby 
according them the same treatment as 
given other American republics by 
previous legislation. The favored rates 
ire not extended to include the United 
States, Canada and Hrazil. According 
to unofficial advices from Spain, ail 
goods from the United States imported 
into Spain after Nov. 5 will be subject 
to materially higher duties than are 
now in eHect. Efforts are being made 
to procure an agreement whereby mate¬ 
rials and manufactured goods from this 
country will be admitted into Spain 
on a more favorable basis, but the 
higher import duties on many materials 
originating in Spain, aa put into effect 
by the new tariff act of this country, 
makes it improbable that our goods 
will be favored by Spanish import 
regulations. 

United Stuten LoirgeHl Buyer 
of Haitieii Lo^ood 


Thomas VV. Uelahanty, a chemical 
engineer of Now York, who recently 
was appoint(‘d a member of the staff 
of the Ci^cmical Division of the De- 
imrtment ^f Commerce, assumed his 
new duties May 14. The appointment 
IS in line with plans to increase the 
staff of the division under C. C. Con- 
(•annon, acting chief, to meet the de¬ 
mands of expanding work. 

Mr. Deiaj^anty is a Cornell graduate 
and a member of the American Chetni- 
cal Society and of the American So¬ 
ciety of Mechanical Engineers. During 
the war he was inspector of powder 
and explosives in the ordnance depart¬ 
ment of the army and later became 
I.ieutennnt in the navy air service in 
charge of hydrogen gas production at 
Rockaway Reach, N. Y. He has had 
considiTable experience in manufac¬ 
ture, import and export of drugs, 
chemicals and dyes through his connec¬ 
tion with Dicks David Co., Inc., and 
the American Chemical Co. He came 
to the (’hemical Division from the Ajax 
Rubber Co., where he had been sys¬ 
tematizing production, control and 
marketing of products. 


A report from Consul Damon C. 
Woods, covering the logwood industry 
in’the Cape llaitien consular di.'<lrict, 
states that logwowl held second place 
among the commoditie.s exported fr<mi 
that district in 192L’. In commenting 
on market conditions, the report state.'^ 
that logwood recovered appreciably 
from the depression of 1921, when the 
price fell to $15 per ton f.o.b. Cape 
Haiticn, as contrasted with $40 in the 
summer of 1920. Of the total amount 
shipped in 1922, at Jeast 90 per cent 
went to Newport News and Chester, 
Pa., for nnluction into extract at tin* 
plants of large American dyewood <‘on- 
cerns. This proportion amounted to 
13,571 tons, of* the declared value of 
$277,194.79, or an average of $17.12 
per ton after deduction of the export 
duty of $3 per ton. Due to the lower 
freight rate nearly all of this logwood 
was carried on sailing vessels. 

The logwood extract plant at Grand 
Riviere du Nord, in the Cape Haitien 
district, increased its output and ex¬ 
portation from .106.199 lb. of liquid i‘x- 
tract in 1921 to 1,552,889 lb. in 1922. 
The declared value of the product for 
the latter year was $59,592. In addi- 
1 tion the factory shipped 30,260 lb. of 
extract in crystallized form. Th(^entire 
quantity went to the United States. 

Declared export.s from the three ports 
oi the district to the United States, 
exeltliive of returned American goods, 
for the^years 1921 and 1922 were: 


Specilic, I’ciiallieti for Loss 
of Shipping Documeiils 

Of interest to importers was ,the 
aniinuncement of Assistant Secretary of 
the Treasury Moss, made last Wednes¬ 
day, to the effect that new regulations 
would bt'come effective with reference 
to the cancellation of bonds. This 
refer.s to bonds given by importers in 
cH.ses where goods reach domestic mar¬ 
kets and where shipping documents are 
missing or are incomplete. In such 
cases the consignee obtains posse.ssion 
by furnishing a bond to the collector of 
customs, in order to guarantee the later 
presentaton of the necessary docu¬ 
ments. According to the new- instruc¬ 
tions, collectors of cu.stoma are advised, 
in treating bonds for the production of 
mussing documents as satisfied, to de¬ 
mand and collect $20 for each missing 
invoice not produced within 6 months, 
and $10 for each missing declaration of 
the owner or ultimate consignee not 
produced w'ithin 90 days from the date 
of entry. 

Also an amount equal to the invoice 
value plus the duty will be collected for 
failure to return to the collector on 
deriland packages subject to redelivery. 

Collectors/ may in their discretion 
waive demands for the payment of 
liquidated damage.s upon the non-pro¬ 
duction of other documents governing 
the importation and admission of mer¬ 
chandise into the commerce of the 


lofwood_ 

Loewfiod ntr. eryvtaW 
XoffWAod «xtr. liquid 


Qiiftlity 

10,047 ton* 
306,19ft ib.: 


-1921 - 

Value 
$238,148 


17,636 


-- 1922 ---- 

Quantity Value 

l3.57U«w 1377.194 

30,2601b. 3,092 

1.S52.U9]b. 39.593 


United States, but when demand is 
made in such cases no greater airiount 
will be collected than $20 upon any one 
default of the bond, without specific 
authority of the department. '■ 


Unfavorable Outlook for 
Lower Freight Rates 

Senators and Representatives who 
have been planning to make a drive 
at the next session of Congress for 
reduced freight rates are perturbed by 
the prospect that 'such agitation will 
not arouse any popular enthusiasm. 
When prices are good, the average 
shipper is more interested in service 
than he is in the rate. On moat com¬ 
modities the freight rate really rep¬ 
resents a small percentage of the sell¬ 
ing price. When prices arc hovering 
around the cost of production, the 
freight charge looks big. For that rea¬ 
son the agitation of railroad legislation 
in 1921 and early in 1922 struck a 
popular chord. It is believed, however, 
that in prosperous times there will be 
no general support for any legislation 
that would instruct the Interstate Com¬ 
merce Commission to regard an amount 
less than 6 per cent as a fair return 
or to take into account other factors 
which would have the effect of lowering 
rates. 

Transportation specialists in Wash¬ 
ington agree that more efficient serv¬ 
ice is being rendered by the railroads 
at this time than ever before has been 
the case. The proportion of unfilled 
car orders to the total loadings is very 
small. This has been made possible 
through closer co-operation and more 
friendly relationships with the shippers; 
through the reduction to the minimum 
of bad-order equipment, and through 
the placing in service of increasing 
numbers of new cars. 


Personah 


Leon Kijcole, vice-president of the 
Societe Co-operative Graines & Huiles, 
Antwerp, was in New York last week. 

C. A. Maee, formerly with the But- 
terworth-Judson Corporation, is now 
associated with the Tower Manufac¬ 
turing Co. 

Colonel Charles B. Wing, prominent 
paper manufacturer, died at his home 
in Cincinnati on May 13. 

J. W, Daniel.s, president of the new 
linseed oil combine, the Archer-Daniels- 
Midland Linseed Co., Minneapolis, was 
in New York last week. According to 
G. H. Tomlinson, who is in charge of 
the New York office of the old Midland 
Linseed Products Co., the sales policy 
will not be altered in any way, and the 
production of “Midland” brand oil wfll 
be marketed through his office as hereto¬ 
fore. 

F. C. Ryan, Eastern sales manager 
of the Shasta Zinc Co., left New York 
last week on a business trip, to include 
points in the Middle West 



Afay 21, 1^8 


CHEHICU, AND UETALLXJBGtCAli ENGINStUNO 


917 


American Exporters Urged to Retain 
Trade of Foreign Markets 

Business With Markets Abroad Being Neglected, According to 
Reports Received by Department of Commerce 


A fter havinp captured a consider¬ 
able foreign trade, American 
manufacturers are allowing it to gel 
away from them while they cater to the 
domestic market, which for the nonce is 
more attractive. Repotts to the De¬ 
partment of Commerce from a large 
number of" countries indicate that 
American exporters are neglecting their 
foreign business. Since the war upset 
the world’s trade, the American ex¬ 
porter has been playing the flirt with 
foreign markets, as one official de¬ 
scribed it. For a time every attention 
will be given a foreign buyer and then 
without warning he will be jilted. It 
is feared that many markets will he 
lost irretrievably to the United States 
if the present tendency continues. 

Largely as a result of fortuitous cir¬ 
cumstance, the United States has built 
up an important foreign business. 
While favorable conditions were re¬ 
sponsible for inducing American manu¬ 
facturers to go into foreign markets, 
their activities in that connection rep¬ 
resent a large investment. Not only is 
this investment being jeopardized by 
the present business policies of many 
exporters, but it is sealing the way 


against any retracing of steps when 
the domestic demand begins to fall off. 

Officials of the Department of Com¬ 
merce are urging that a fair distribu¬ 
tion of available stocks be made«mong 
all customers. If there is to lie any 
favoritism shown, it should he in favor 
of the foreign market. American con¬ 
sumers, once that they understand tho 
situation, would be willing to make 
.some sacrifice in order that J'oreign 
trade ntay Ixi retained. 

American manufacturers and ex¬ 
porters, it is pointed out, would be well 
advised in taking a leaf from the Ger¬ 
man book. Germany, and to a less ex¬ 
tent England, fill foreign orders first. 
They arc in a position to satisfy later 
their domestic customers if they should 
he displeased in securing delivery. Con¬ 
crete information is at hand from a 
hundred sources to indicate that foreign 
markets are being neglected. It ap¬ 
plies to all lines and is not confined to 
the chemical trade. The situation is 
regarded at the Department of Com¬ 
merce as being of sufficient seriousness 
to require the most energetic efforts to 
remedy the situation while there still is 
time. 


• Curtih l«) Direct Chemical 
Engineering at Yale 

Harry A. Curtis, now in charge of Ihe 
Department of Commerce’s nitrate in- 
ve.stigation, has been appointed profes¬ 
sor of chemical engineering at Yale 
University. He will undertake his new 
work at New Haven early in the fall, 
taking charge of the course in chemical 
engineering which was established by 
Yale about 3 years ago. 

The work in chemical engineering at 
this institution is to be developed in 
close co-operation with both the chem¬ 
istry and the engineering departments. 
Details of the plans for the department 
and the course of study will be prepared 
during the next few months to permit 
their application during the next college 
year. As head of the department Curtis 
will be active in both the scientific and 
technical faculties. 

The nitrate study on which he is now 
engaged will be actively prosecuted by 
Dr. Curtis during the summer and prob¬ 
ably will continue to receive his atten¬ 
tion in a consulting capacity until this 
part of the government’s raw materials 
survey has been completed. 

Dr. Curtis was graduated from the 
University of Colorado ifi chemical engi- 
neerini^ and taught there for several 
.vears prior to 1917. He received the 
Ph.D. degree in chemistry at the Uni¬ 
versity of Wisconsin ^and somewhat 
later was for a short time professor of 
chemistry at Northwestern University. 
For 2 years he was in government work, 
^rst as a Captain in the Ordnance 
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partment and later as executive officer 
of the Fixed Nitrogen Research Labo¬ 
ratory, Washington. In this War 
Department work he was activejin the 
design and operation of the smaii-scali' 
ammonia-oxidation plant at Sheffield, 
Ala. More recently he has been chief 
chemist of the International Coal Prod¬ 
ucts Co., first being in charge of re¬ 
search and development work at Irving¬ 
ton, N. J., and subsequently serving as 
general manager of the Clinchfleld Car- 
bocoal Corporation; South Clinchfleld, 
Va., an International subsidiary. 


-—I_ 

News Notes 

s 
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The California Section of the A.C.S. 
continues to provide excellent addresses 
at its monthly meetings. On May 11 
Prof. James Kendall of Columbia gave 
an illustrated talk on "The Separation 
of Isotope.s.’’ 

"The Andrew Carnegie Chair of Bio¬ 
chemistry’’ is the name assigned to the 
chair of biochemistry at the University 
of Cincinnati, according to an announce¬ 
ment made by Judge Rufus B. Smith, 
chairman of the board of trustees. With 
the expansion of the biochemistry de¬ 
partment at the University of Cincin¬ 
nati it is expected that Cincinnati will 
bwome the center for the study of vari¬ 
ous branches of chemistry. 

A new chemical laboratory at Tufts 
College, Mass., comprising a 'large 
three-story and hasemont building, is 
practically completed, and arrangements 
are being made to dedicate the struc¬ 
ture with appropriate ceremonies on 
alumni day, June IG. 

Oats won’t produce alcohol, although 
sugar can be obtained in large quan¬ 
tities by h.vdrolysis of hulls. The 
Forest Products Laboratory has made 
this finding as a result of special ex¬ 
periment. It is thought that this con¬ 
clusion confirms the belief that mafiy 
cellulosie .substances which have been 
considered as possible sources of alco¬ 
hol are actually not suitable for its 
production. 

The second annual fertilizer confer¬ 
ence to be held by the Connecticut Agri¬ 
cultural College is planned for July ll 
and P2. This conference is intended 
primarily for manufacturers and dealers. 
However, several papers of interest to 
the consumer as well as to these groups 
are included in the program. 

Cleveland and Akron chemists are 
planning a big day fo? May 23, when 
the Cleveland Chapter of the A.C.S. 
holds its spring meeting. During the 
day several Cleveland plants are to be 
visited and in the evening Charles L. 
Parsons, H. E. Howe and if. H. Dow, 
president of the Doti^Chemical Co., are 
to address the society. 

Non-Shellac phonograph records of 
simple materials and inexpensive fabri¬ 
cation have been developed by European 
manufacturers. The new process, 
using paper, cloth or leather as a base 
instead of requiring molding.'majtes use 
of rotary presses capable of turning out 
50,000 per unit per day. Thb unit 
mold’s capacity has been about 600 per 
^ay. Production of the new records is 
to begin here in the near future. 

Liquid oxygen can be used to advan¬ 
tage in lessening blasting costs in iron, 
salt and other mineral mines and quar¬ 
ries. This explosive also has several- 
further advantages, according to the 
Pittsburgh experiment station of- the 
Bureau of Mines and $16,000 for fur¬ 
ther investigation of this use of oxygen 
has been appropriated for use during 
the coming fiscal year. 
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American Buyers of Goods in the Ruhr 
• May Obtain Export License 

New ReRulutions Define i^ow Applications Must Be Made— 
(jerman Firms Authorized to Make Deliveries on 
Sales Made Prior to Feb, 20 


L ast Wednesday the Department o[ 

/ State issued a statement, in which 
was outlined the method to 1 m fol 
lowed by American importers, in secur- 
injf deliveries of tfoods which they had 
purchased from the Ruhr section of 
Germany. The statement sets forth 
that the method of jiroceduri^ in se¬ 
curing export liiM’nses is not as simple 
as it is desired, but represents such 
concessions as have been jjrarited to 
date on the part of the German authori¬ 
ties and from the occupyintj force.s. It 
IB held that American buyers will re¬ 
ceive considerable relief by observing' 
these rcjrulatioiis and direetions. 

“American buyers intending to apply 
for export licenses for ^nods in occu¬ 
pied Germany must address their appli 
cations to the Rhineland Hi>;h ('oininis- 
sion at (a)hlenz, stating the date of 
contract, (luanlity and characlm- of 
goods, the value of order, name of Ger¬ 
man supplier and submit evidence 
showing that contract was made prior 
tQ Fel). 1 and that payment has been 
made either in whole or in part. A 
copy of the contract should accompany 
the application. 

“However, the authoritie.s in occupa¬ 
tion stipulate that applications must 
be accompanied by a statement cover 
ing the Amcn-ican inlen'st in the ship¬ 
ment. Accordingly, until further 
notice, American liuyers should first 
submit the application diriH.’t to tlie 
American Kmhas.sy in I’lwis or Brus¬ 
sels, which w'lll issue the statement re¬ 
quired and forward it with the apphea- 
tion to the American Gonsul at Goh- 
lenz, who in tifln will present the ap¬ 
plication to the High (’ommission for 
approval. When the application is re¬ 
turned, the (’onsul will, upon request, 
turn it over to the American buyer’s 
agent or ‘representative, who should 
then make all ^^”8ngements with ap¬ 
propriate licensing office for delivery of 
the license and payment of export tax, 
to the authorities in occupation. 

"The department is informed that 
the authorities in occupation on May 1 
put into force an export tariff based on 
the German export tariff of 1921 in¬ 
stead of the 10 per cent ad valorem 
tax which has been temporarily col¬ 
lected and, furthermore, that the time 
for receiving applications from Ameri¬ 
can buyers for contracts made pre¬ 
viously to Keb. 1 ha.s l>een extended for 
an indefinite period. However, Ameri¬ 
can buyers are urged to expedite their 
applications as much as poHsible. The 
department also understand.^ that Ger¬ 
man firms are now authorized by their 
government to deliver goods involved 
in commercial transactions made,.M:ior 
to Feb. 20, provided they have firatob- 
tained a German export licenBC. 

"In nepfotiating, on behaK of Ameri¬ 


can commerce, with the various guv- 
ernment.s concerned in this mutter, it 
has been the aim of the Department of 
State ti) endeavor to obtain for Amer¬ 
ican traders the same facilities granted 
to traders of other countrie.s and at the 
same time to find a way out of the 
pr(*sent deadbick of commerce, whereby, 
througjj the modification of conflicting 
regulation.s an<l the elimination as far 
as po.ssible of official interference, the 
movement of American-owned goods fur 
export out of occupied Germany could 
actually be accomplished,“ 


Federal Specifieatioii Board 
Officials Named 

Dr. George K. Burgess, new director 
of the Bureau of Standards, has been 
named by the President as chairman of 
the Federal Sjiecification Board. In 
this office he succeeds S. W. Stratton, 
formerly director of the bureau. 

N. V. Ilarriman, who has been acting 
chairman during the interim, is named 
a.s vice-chairman and technical secre¬ 
tary of the board, in charge of all 
administrative and routine matters and 
sujiervision of technical committee work. 
Mr. Harriman is located at th^ Bureau 
of Standards. 


Manganese Exports From 
Brazil 

Total exports of manganese from 
Brazil in. 1922 were 340,706 tons, an 
incn*a.se in quantity over 1921 exports 
and a decrease as compared with 1920, 
according to a report from Commercial 
Attache W. L. Schurz at Rio de Janeiro. 
Heavy exports were made to the United 
States, the message states. 

Figures on total manganese exports 
for 6 years, in gross tons, with the 
average price per ton are given as 
follows: 

1922, ;U0,706 tons. $65; 1921. 276,694 
tons, $83; 1920, 453,737 tons, $88; 1919, 
205,725 tons. $82; 1913,122.300 tons. $22. 


Quiet Market for Fertilizers 
in France 

The French fertilizer market is calm, 
accoreing to a cable from Commercial 
Attache Jones to the Department of 
Commerce dated May 13. April de¬ 
liveries of nitrate of soda were 53,000 
tons, imports were 37,000 tons and 
stocks on hand 20,000 tons. Little busi¬ 
ness is being done in other fertiiizers. 
The price of turpentine fell to 600 
franca, the martet being ‘ unsettled. 
Raw materials of naval stores are be¬ 
ing gathered. , * . 


Trade Notes 


Stocks of flaxseed at Minneapolis on 
May i2 were placed at 10,263 bu., which 
compares with 6,885 bu. the week pre¬ 
vious and 60,829 bu. on the correspond¬ 
ing date a year ago. 

The Department of Commerce an¬ 
nounces that the value of products of 
establishments engaged primarily in the 
distillation of common or ethyl alcohol 
and other liquors, whether sold as such 
for industrial or medicinal use, or in 
a denatured form, amounted to $28,- 
789,000 in 1921, us compared with $31,- 
8.54,000 in 1919, a decrease of about 
10 per cent. 

The Kndieott-Johnson Corporation 
officials have been in St. Louis inspect¬ 
ing various properties with a view to 
locating a large warehouse there. 

The M. S. Chemical & Drug Co. of 
Brooklyn, N. Y., has increased its cap¬ 
ital .stock from $5,000 to $250,000. 

The Areher-Duniels Linseed Co., 29th 
Ave., Minneapoli.s, Minn., manufacturer 
of oil products, has been reorganized 
as the Archer-Daniels-Midland Co. A 
charter has been taken out under Dela¬ 
ware law.s with capital of $10,625,000, 
and plans are in progres.s tor general 
expansion in plant facilities for the 
production of vegetable oils. 

Governor Gifford Pinehot of Pennsyl¬ 
vania has signed a bill recently passed 
by the Legislature, regulating the sale 
of caustic acid, alkali and chemical or 
mineral preparations de.signed for 
domestic or agricultural service. The 
bill requires that all containers used 
for such materials be labeled with the 
name and address of the manufacturer, 
and the word “poison.” 

The Rubber ControlleY for Ceylon has 
announced that a maxipium of 36,020 
long tons of Ceylon-produeed rubber 
may be exported from Ceylon during 
the year Nov. I, 1922, to Oct. 31, 1923. 

The steamship “West Prospect" ar¬ 
rived at San Francisco on May 14, from 
Manila, with a cargo of 2.259 tors of 
copra. 

E. Bright Wilson has been appointed 
equity receiver for the Druggists’ Com¬ 
mercial Alliance, Inc., 250 Hudson St., 
New York, in an action filed by the 
.Mifflin Chemical Corporation. 

Officials of the International Paper 
Co. have denied reports that the com¬ 
pany is involved in negotiations for 
a merger wKh Canadian interests 
which would combine a half dozen 
plants operating on the St. Maurice 
River near Quebec. 

Bush, Beachf & Gent, Ltd., of Lon¬ 
don, announces that the company is now 
entirely British owned. It is removing 
shortly to larger offices at 24 Monn- 
ment St, London, E, C. 3. 
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White Arsenic Makes Gold Mining ProBtable 

New Plant Treating Gold-Bearing Concentrate at Montana Mine 
• Yields 100 Tons of As,0 Per Month-^Sold at U'/jc. 

Per Lb., f.o.b. New Jersey 


O N APRIL 1.5 the Jardine Mining' 
Co. lemoved 75 tons of crude oxide 
of arsenic from the. kitchens of its 
newly built plant at Jardine, Mont. 
This was the first product from the 
plant, which had bee^ in operation for 
about 30 days. The mines of the 
Jardine company are on the edp-e of 
Yellowstone National Park, 6 miles 
from Gardiner, the nearest railroad 
point. They have been worked for (-old 
for many years. The ore is low irrade, 
however, and the recent demand for 
arsenic offered a welcome opportunity 
to realize a profit from the larp-e con¬ 
tent of arsenopyrite in the ftold ores. 

The special correspondent of Engi- 
■neeriny and Mining Journxil-PrcHs in 
that vicinity reports that as a con¬ 
sequence of the hij-h price of arsenic, 


plans were ftiade in December, 1922, to 
treat the concentrate and recover the 
arsenic at the mill. Fortunately, the 
larffc mill building formerly used as a 
cyanide plant was in good condition. A 
few tanks were removed, the building 
w^s remodeled, and the new equipment 
was rapidly installed. A reverberatory 
furnace, connected with a dust chamber, 
and a series of kitchens 6x8 ft. in 
section and 180 ft. long, were built. 
These were connected to a large stack, 
the top of which is 250 ft. higher than 
the furnace. Construction work was 
finished and the plant was operating on 
March 17, just 2 months from time 
it was started. The cost of plant, in¬ 
cluding building alte«ation and equip¬ 
ment, was $12,000. 

The first time the concentrates are 
treated the reverberatory fomacc is 
fired with ordinary mine-run coal. The 
arsenic volatilizes and the fume is con¬ 
ducted thigiagh the dust chamber and 
thence id the baffled kitchens, where 
the anenious oxide is deposited. This 
product is not white;, accordingly it is 


stored until enough has been accu¬ 
mulated for refining. It is then put 
through the same process except that 
a coke fire is used in the reverberator.v 
instead of a coal fire. ’ 

The concentrate as received^from the 
mill averages 38 per cent arsenic and 
contains from 2 to 3 oz. in gold per 
ton. At the present time the capacit.v 
of the arsenic plant i.s limited to 100 
Lons of oxide [ler month. 

• Shipped lo New Jersey 

The first car of calcined concentrates 
was shipped from Gardiner on March 29 
to the East Helena smelter. The first 
shipment of refined white arsenic was 
contracted for by W. F. B. Berger, 
represenling the Chipmun Chemical 
Engineering Co. The price agreed upon 


wa.s reported to have been 14ic. per lb. 
f.o.b. Bound Brook, N. .1. 

The large smelting companies have 
been producing white arsenic as a by¬ 
product for years, but this is probably 
thi first venture at producing it as on 
a commercial scale by an independent 
mining company. 


Leather Chemists to Meet at 
White Sulphur, W. Va. 

The convention of the American 
Leather Chemists w.iich is to be held 
at White Sulphur, W. Va., June 7-9 i# 
to include features which w4l be of 
great interest. These embrace a wide 
field, including among others two papers 
on chrome tanning, one on tannin and 
several on the use of oil in leather 
fabrication. Dr. Allan Rogers will give 
a unique talk, illustrated by moving 
pictures, on leathers of marine origin. 
F.' M. Moffat, president of the Tanners’ 
Council, plana to be present to address 
the'association. 


. t 

Advisory Committee Expanded 
for 1923 Exposition 

Chemical Exposition plana are being 
formulated fur the 1923 show, which is 
be held at Grand Central Palace, 
New' ^oi'k, during the week of Sept. 
17 to 22, itu'lusive. 

The advisory eoninuttec which aided 
in conducting last year’s exposition has 
been expanded, and in addition to the 
former twenty executives and technical 
men now includes the following mem¬ 
bers from the sales and production de¬ 
partments of the chemieal and chemical 
equipment manufacturers: John W. 
Boyer, of the Mathieson Alkali Works; 
Dr. Charles L, Reese, of E. I. du Pont 
de Nenniurs & (.:y.; Percy D. Schenk, of 
the Duriron (’o.; Milton Kutz, of the 
Roessler & Tlasslacher Chemical Co.; 
W. K. Moore, of the New Jersey Zinc 
Co.; T. C. Oliver, of the Chemical Con¬ 
struction Co,; R. Gordon Walker, of the 
Oliver Continuous Filter Co.; Williams 
Haynes, of Drufj nttd Chemical Motz 
kt'tn; H. J. Schnell, of the Of7, Paint 

and I))ng Hcjmitcv. 


Alabama Exporting; Large 
Amounts of Pitch 

Ai'ciinling to uilviccs coming from 
Birmingham, Ala., a number of plantH 
in that section are selling pitch in Urge 
(luantitiCM to European governmentB and 
private lirm.s. One company at Enaley 
is reported to have closed. 

The Semet-Solvay Co. of Enaley haa 
ju.st closed a deal with the Italian Gov¬ 
ernment for 5,113 tons of pitch for' 
$60,000, This is but a small part of a 
movement of pilch that has been going 
to Europe during the past few months, 
in all it is estimated that from 40,000 
to 50,000, tolas has been shipped to 
Europe since Jan. 1, 11)'23. 

About 35,000 tons of pitch had been 
accumulated by another company. All 
of this has been shipped to France, 
Italy and other countrie.s, having been 
sold mostly in h.OOO-ton lots. 

Before the world war much pitch wag 
■shipped from the Birmingham district 
to European eounti ios. Dhring the war 
the shipments eeaiifd. It has only been 
since Jan. 1 of the present year that 
these shipments have been revived. 
During the war jiiles of pitch at a num¬ 
ber of plants at Bessemer and Fairfield 
grew very large, and it is out of these 
piles that many shipments have been 
made. , 

European manufacturers are using, 
this pitch in making briquets, which are 
burned as fuel and are very valuable 
where coal is scarce or high. 

One large producer has recently per¬ 
fected a high-grade coke, which is man¬ 
ufactured out of this pitch by putting 
it through a beehive coke ov^n. ' This 
gives a coke of 98 per cent pure car- * 
bon, and sells for several dollars more 
per ton than ordinary coke. 

It IS estimated that from now on 
Birmingham pitch will continue to move 
to kiUTope at the rate of from 6,000 to, 
8,00U cona per month, even after the 
present accumulation is exnansted. 
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Chlorate ol PoUah—Offerings of im¬ 
ported chlorate could be picked up at 
71c. per lb. and attempts to advance 
prites resulted in withdrawal of buyers. 
There is a steady movement of dome.stic 
with the price holding steady at an 
inside figtire of 81c. per lb., works, for 
powdered or crystal. 

Permanganate of PoUsh — Lower 
prices have prevailed in this market and 
the impression is gaining that still 
lower prices are to fojlow. The general 
asking price for spot material was lilc. 
per lb. flonaumers are slow to take 
hold and prices for shipment are purely 
nominal, as no interest was taken in 
forward positions. Some consumers 
say that a 14c. per lb. level will be 
reached before the decline will be 
checked. 

PruHsiate of Potash-While 70c. per 
lb. was asked for red prussiate, it was 
difficult to interest buyers at that figure 
and on firm bids it was reported that 
68c. per lb. would find sellers. Yellow 
prussiate likewise was easier and fiCc. 
per lb, was given as the price at which 
■sales were made. 

Sodas 

Soda Ash—The market is quiet a.s far 
as new business is concerned but con¬ 
tract withdrawals are holding up well 
and this is absorbing a large part of 
production. Prices are holding on a 
steady basis with quotation.s for light 
ash at ?1.2() per 100 lb. in bags, carlots 
at works and $1.40 per 100 lb. in bbl. 

■ These are contract prices and on new 

orders for prompt shipment a slight 
advance is asked. Pealers have quoted 
aa low as per 100 lb., with a 

range upw'ard on a ipiantity basis. 

Bichromate of Sinla Underlying con¬ 
ditions have not changed for the better, 
and prominent producers are bolding 
out for 8ic. per lb. at works. The spot 
market is quiet but 8ie. per lb. is asked, 
and while reports are still heard to the 
effect that odd lot-s can be picked up at 
81c. per Ib.j this is by no means an open 
quotation. 

Caustic Soda—The falling off in ex¬ 
port buying has had a dampening effect 
on prices, in spite of attempts of pro¬ 
ducers to maintain values. Shipments 
to foreign markets are noted against 
old orders, but demand for June forward 

■ is very dull and according to reports 
$;).25c. per lb. could be done on some 
makes, although prices are generally 
quoted at 3,30@3.35c. per lb., aecording 
to brand and seller. Domestic con¬ 
sumption is fairly large, based on the 
movement from producing points. Quo¬ 
tations for domestic use are 2ic. per lb., 
ba.si.s 60 per cent, carlots, f.o.b. works. 
Spot offerings are held at an inside 
price of 3Jc. per lb., with the usual 
range for smaller amounts. 

Fluoride of Soda ■— The advance in 
price of a short, time ago served to 
restrict trading, and values have eased 
off both on the part of imported and 
domestic grades. Freight rates play 
an impoitaiit part in dhridiiig demand 
for the two grades, with imported 


cheaper along Atlantic coast points. 
Prices for imported are 9@)91c. per lb., 
while domestic is held at lOic. per lb. 
and upward on a quantity basis. 

Nitrate of Soda —The announcement 
of a new schedule of prices for ship¬ 
ments from Chile, as reported last week, 
hns had no influence as a market fac¬ 
tor. In the spot market $2.60 per 100 
lb. i.s given as the asking price, but 
re.sale offerings are rather numerous, 
especially at .soutbem points/ and this 
causes some shading. Interest is not 
keen either for spot or shipment. The 
new prices arc on a basis of $2.45 per 
100 lb. for July, August and September; 
$2.47i per 100 lb. for October; $2.60 per 
100 lb. for November; $2.52i |)er 100 lb. 
for ‘December; $2.55 per 100 lb. for 
January; $2.60 per 100 lb. for February; 
$2.62i per 100 lb. for March to June 
inclusive. Estimates on consumption of 
nitrate for the year, to end June 30, 
place the total in excess of 2,100,000 
tons and the visible supply is placed at 
1,150,000 tons. 

Prussiate of Soda—A buyers’ market 
has prevailed with prices weak. Spot 
holding.s have .shown wide fluctuations, 
according to seller. Some reports credit 
sales at ICic. per lb. and up to 17ic. 
per lb. is asked. Buyers are interested 
only when conce.ssions arc granted and 
slow consuming demand is largely re¬ 
sponsible for the present weakness. 
Imported for shipment is quoted at 
l(;i((cl7c. pet 11)., with jtrominenl 
domostie producers not yet ready to 
quote on anything but May deliveries. 

^ Miscellaneous Chemicals 

Acetate of Lime—Keports on produc¬ 
tion .show that the domestic output for 
the first quarter of the year was larger 
than for the la.sl quarter of 1922. The 
Itosition of raw materials, however, is 
firm and the higher selling price re¬ 
cently inaugurated is being adhered to. 
Asking prices are 4^)4.05c. per lb. 

Arsenic—Demand for while arsenic 
is none loo active. The fact that some 
domestic producers are supplying ron- 
sumers at prices under those quoted 
in the open market is taking away in¬ 
terest in imported grades. It is gen¬ 
erally held however that prices will 
hold fairly steady for the present un¬ 
less imports become larger than is now 
expected. Some producers have offered 
prompt shipment at 13Je. per lb., but 
there were offerings of prompt from 
Canada at 13c. per lb. with June .ship¬ 
ment at the same price. For June, 
domestic material is offered at 12}c. 
per lb. In the spot market prices 
ranged from 143c. to 16c. per lb., but 
it was difficult to arouse interest %t 
those levels. Some reportsl say that 
sales for delivery into 1924 nave been 
made at 9c. per lb., but other reports 
say there is no interest in distant posi¬ 
tions. 

Calcium Arsenate — Buying interest 
has beeome less active and consumers 
evidently are Influenced by the lower 
prices which have come out recently 
for arsenic. Sales of calcium arsenate 
are reported, to have gone through at 


e » 

16c. per lb. although 17c. per lb. is the 
figure asked in many quarters. A con¬ 
siderable quantity dt arsenate was dam¬ 
aged by fire last week but this had 
nothing more than a pasiiing effect on 
tile market. 

Copper Oxide—Demand has been ac¬ 
tive throughout the season and stocks 
have been held at low levels. Some 
producers are using their entire output 
to take care of contract deliveries and 
are unable to quote for nearby ship¬ 
ment. With offerings difficult to locale, 
prices are little better than nominal, 
with prices of 20@21c. per lb. heard 
a.s representing sellers views. 

Copper Sulphate — Domestic makes 
are offered at 6c. per lb. for large 
crystals and 5.90c. per lb. for small 
crystals. Demand is reported to be 
fair but not active. Imported grades 
were very weak and sales are said to 
have been made at BJc. per lb, The 
lower prices have not succeeded in stim¬ 
ulating business to any marked degree 
jind the trend of values is uncertain, 
depending on the voltime of imports. 

Cream of I'artar—Domostie makers 
held out for 2fijc. per lb., while on the 
imporlisl there were sellers down to 
2541'. Demand showed no improvement, 
and, despite the recem; uplift in the 
acid, prices were rather unsettled in 
some directions. 

Lead Acetate —With the seasonable 
demand about to come in producers 
of lead acctale advanced the market 
Jc, jier ill. Tile revised trading basis 
follows: White crystals, bbl., 14@143c.; 
while, broken, 134(7b 14c.; white granu¬ 
lar, 13il((i>].Uc.; brown, broken, 13(0) 
13ic. per Ih. Less than a fortnight ago 
there was much talk of a higher 
market, but the weakness in the metal 
held prick's in check. The higher cost 
of acetic arid was one of the reasons 
given out for the uplift in prices. 

Tin Oxide—The giarkct for tin suf¬ 
fered another decline, but late in the 
week the metal developed a firmer 
tendency and producers of tin oxide saw 
no good reason for lowering prices. 
Up to the close BOc, represented the 
general asking price. 


Denatured Aleohol Up 

Leading producers of-denatured alco¬ 
hol announced an advance of 2c. per gal. 
on all grades. Demand was described 
as fair, but with comgetition not BO 
keen, the market presented a better 
feeling from the seller’s point of view. 
The No. 1 special closed at 35c. per. gal. 
in drums, and 41c. per gal. in barrels, 
carload lots. Completely denatured, 
188 proef, fornjular No. 1, was raised 
to 43c. per gal. in drums, and 49c. per 
gal. in barrels. Ethyl spirits closed 
unchanged on the basis of $4.70 per gaL 
for the 190 proof, U. S. P. Methanol 
also was unchanged, first-hands quoting 
on the basis of $1.18 on the 96 per cent. 
Production of methanol in March was 
placed at 881,784 gal., against 788,179 
gid, in Febniary and 938,171 gal. in 
January. 
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Coal-Tar Products 

Competition in^alicylates UnHettles I’rirCH—Spot Phenol Quiet— 
Flake Naphthalene Sells at 9r. on Spot; Crude Easier 


A t the (dose of the week pncis 
named for the salicylates showed a 
wide range. The decline in the market 
was‘not general, severul large fuclttr^ 
refusing to meet the cut unnoiinccd 
early last week and, according to some 
traders, it was not possible to purchase 
round lots at the lower levels in all in¬ 
stances. Talk in the trade hud it that 
a “price war" was the cause of the sud¬ 
den shift in the position of certain 
makers. With no important chang<‘ jn 
the market for phenol, traders seemed 
to be at a loss for any other reason for 
the decline. Of course, there is a pos¬ 
sibility that, with demand less active 
and prospects for cheaper phenol in 
sight, producers who led in the decline 
saw no good reason for maintaining 
prices any longer. 

The reported seizure by the French 
of several large German coal-tar prod¬ 
ucts plants attracted attention in trade 
circles here, but in the absence of more 
definite information operators sus¬ 
pended judgment. With sufficient tariff 
protection manufacturers in this country 
are no longer so anxious about d(‘veiop- 
ments abroad. It is pointed out that 
the American coal-tar products Indus 
try has made rapid strides toward re¬ 
covery from the severe slump witnessed 
about 2 years ago. 

Importations of naphthalene con¬ 
tinue, but virtually all of th<* crude 
arriving is moving into manufactur¬ 
ing channels. New prices on domestic 
ball and flake naphthalene have not yet 
been named. Spot flake was barely 
steady. Phenol' settled at .o4^r>,')c. on 
spot, with trading quiet all week. Ben¬ 
zene in other than motor grades ap¬ 
peared in largest supply, but prices 
showed no (juotabl» change. 

Benzene —Reports on the state of 
trade were rather conflicting last week. 
Several handlers took the stond that 
business was not so good us at this 
time last yeat, yet prices pointed to a 
fairly steady market^, Sales of the HO 
per cent grade, for prompt shipment, 
went through at -‘lOc. per gal., carload 
lots, in drums. Leading factors say 
that there is no accumulation in stocks 
of motor benzene and that indicatlon.s 
point toward a steady market for .some 
time to come. ^ 

('reoHof^-- Another bulk shipment of 
creosote oil anived from abroad con¬ 
signed to wood preservative plants. 
What really interested traders wa.s the 
receipt of several shipments of creosote 
oil fit for disinfectarjt manufacture. 
The market for the 25 per cent grade 
held at 30c. per gal. in tanks and 3.5c. 
per gal. in drum.s. 

Creaylic Acid—The demand was in¬ 
active and prices were unsettled, im- 
ported 97 per cent, pidej being available 
at fL25^$1.30 per gu., in drums, while 
on the 95 per cenUjSlti’k, there were 
selleni at |1.15 per gtl Domestic pro¬ 
duction has been augmen^^, but actual 


olferings remain lighl owing to the 
.'iol(j-u}» condition of leading inakeis. 

Naphthalene During (he (m.st week 
bags of crude naphthali-nc arrived 
at New (.York, ninslly from (>erman 
fiorl.s. Tke market for crude was easier 
and nominal ([notations on fair ([uality 
g(io(i.« ranged from ^Ua’-Uc. pei Ib. c.i.f. 
.\'ew York. Flake on spot sold at He. 
pel lb. On ball nuphthalene th( “out¬ 
side" market held at per II'. 

There w&s no buying interest in 
fu tunvs. 

I’henol—Scattered lots of ll.S.T. 
phenol sold on spot at 54^b5.5('. per lb. 
The demand was slow all week and the 
undertone was barely steady. With the 
trade talking increased production, 
buyers were disposed to hold off. Lead¬ 
ing makers quote around 27@2Sc. on 
(ontract. 

Salicylic Acid—A (juotation of 40c. 
per lb. was named in more than one di¬ 
rection, but this failed to bring out a 
general downward revision in prices. 
In fact the largest producer refused 
lo shade 50c. per lb. The keen competi¬ 
tion among certain producers of sali¬ 
cylates, which has unsettled the market 
in all directions, had al.so curtailed buy¬ 
ing. The revised list of prices, an¬ 
nounced by several factors within the 
past week, follows: Sodium salicylate, 
I'.S.P., 47c.; acid salicylic, U.S.P., TOc.; 
acid acetylsalicylic, U.S.I’., 05c.; salol, 
U.S.I'., 85c. Methyl salicylate was un¬ 
changed al ()2c. per lb. 

Beta Naphthol—Producers continue 
to quote the market on the 23c. per Ib. 
basis, but in outside channels price cut¬ 
ting is being resorted to. 

.\niline Oil—The market was steady 
at the close at IGc. per lb., round-lot 
ba.sis, prompt shipment. 

Xylene—First hands were sellers on 
contract at 75c. per gal. for the pure, 
hut had little to offer. Second hands 
continue to quote around $1 per gal., 
spot. 



company will be called the St. Louis 
Coke & Iron Co. 

The Vacuum Oil Co. has declared a 
semi-annual dividend of $1 a share on 
the new $25 par stock, payable June 20 
to stock of record May 31.^ This is 
Hjual to 32 per cent on the old stock 
of $100 pur. Last year 10 per cent was 
declared on $100 pur stock. 

An addition of $75,000,000 to its 
authorized capital stock, increasing it 
from $225,000,000, to $300,000,000, has 
been proposed by the Standard Oil Co. 
of New York. 

Income account of Devoe & Raynolds 
Co., Inc., for the year ended Dec. 31, 
shows net profits of $704,995, after 
charges, depreciation, and taxes. Con¬ 
solidated income account for the year 
show.s net sales of $10,077,924; cost of 
sales, $6,147,393; operating profit, $3,- 
930,531, and total income, $4,007,134. 

The Kennecott Copper Corporation 
for the first quarter of 1923 reports 
total income of $4,963,463 and net in¬ 
come of $4,395,203 after allowing for 
interest obligation.s totaling $568,250. 
Net income for the first quarter of the 
year was equal to $1.56 a share on the 
outstanding caj'ital stock, against 28 
cents a share earned in the last quarter 
of 1922. 


Latent Quotations on 
Industrial Slocks 


The annual report of the Anton Jur- 
Kens’ United Margarine Works of Hol¬ 
land shows net income in 1922 of 
Jf,931,723, leaving a balance of |1,44G,- 
223 after I'pajTnent of all interest and 
full dividends on preference shares. 

The Beech-Nut Packing Co. for the 
first 3 months of 1923 reports net earn¬ 
ings of $596,737 after all charges, but 
before providing for Federal taxes. 
This compares with net earnings of 
$392,291 in the same period last year. 

A readjustment of capital of the 
Louis Coke & Chemical Co. of St. lA>Qis 
has been completed. Th« raorganiied 
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Int’l Nickel . 

Ini'l Nickel, pfd. 

Infl Salt . 

Muthl^suri Alkali .. 

Merck & .. 

National . 

National Lead, pfd. 

.*Cew JersHv Zinc. 

Parke. Davis A Fo. 

Pennaylvania Salt . 

Procter A (lamble. 

Sherwin-Williams . 

Shorwln-Wlllium^ pfd. t.... 

Tenn. (’opper A (jherat. 

Union Carbide . 
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CHEMICAL AMD HETALLUROlCAl, ENGINEERING 


Vegetable Oils and Fats 

Coconut Weak on Selling Pressure—Linseed Futures Unsettled- 
Cottonseed Steadies—China 


I NQUIRE for veKetabli' oils in the 
fdible Kroup showed moderate im¬ 
provement, but this could not be said 
of the technical descriptions. Trices 
were unsettled and declines were regis¬ 
tered in coconut, corn, china wood and 
palm oils. Gottonseed,,both crude and 
refined, steadieil on smaller offerings, 
reflecting a tight statistical position 
on old crop oil. The break in tallow 
prices was a feature in the week’s de¬ 
velopments. Linseed oil wa.s dull and 
sentiment favored buyers. Soya bean 
oil was barely steady. Olive oil foots 
was unsettled on lack of demand. 

Linseed—Spot oil sold at $1.14 per 
gal., carlots, cooperage included, indi¬ 
cating that crushers were not in a hurry 
to lower prices. On June deliverie.s, 
however, business was booked at $1.09 
per gal., cooperage terms, while on 
July oil nominal prices ranged from 
$1.0,S@$1.0B per gal. The forward posi¬ 
tions were unsettled throughout the 
week, and some consumers, who have 
lost confidence in the market, resold 
contracts at sharp concessions. Crushers 
admitted that July-August-September 
oil might have been obtained at less 
than $1 per gal. on a firm bid. Demand, 
taken as a whole, was quiet. Foreign 
oil was offered freely on spot and sales 
went through at prices ranging from 
$1@$1.06 per gal., duty paid. The cost 
of import was high towards the close 
and May shipment from abroad settled 
around $1.06@$1.0R per gal., duty paid, 
landed weights. New York. Importa¬ 
tions of flax-seed from the Argantinc 
have been heavy. Crushers have vir¬ 
tually caught up on contract deliveries, 
but have not yet had an opportunity to 
accumulate a surplus in either seed or 
oil. Foreign crushers believe that the 
future of the market hinges upon the 
state of trade in America. Continued 
heavy absorjjtion of oil by consumers 
in this country would tend to steady 
the seed situation. The acreage planted 
to flaxseed in the United States will 
have some bearing on the market, and 
from latest reports a fair increase in 
the plantings may be expected. The 
Argentine seed movement continues 
large, while Indian shipments have been 
in excess of 500,000 bu. weekly for some 
time now. Linseed cake for export was 
dull and prices nominal at $.'14.50@ 
$.S5.50 per ton, f.a.s. New York. 

Cottonseed — Prices did not move 
much one way or the other, but a 
steadier undertone was in evidence, re¬ 
flecting apprehension over the tight 
statistical position and the improvement 
in lard and other speculative markets. 
Shorts were the buyers of May oil in 
the option market on the Produce Ex¬ 
change and business went through at 
higher than llic. j!er lb., in prime 
summer yellow. The December option 
settled around 8|c; per Ib., hut interest 
in -the distant months seas of a desul¬ 
tory eharaeter. Keftners’ brokers were 


Wood Lower—Tallow T'/jC. 

credited with buying July and Septem¬ 
ber oil. at least part of which repre¬ 
sented covering. Cotton prices did bet¬ 
ter on unfavorable weather news from 
the south, which also exerted some in¬ 
fluence on oil. The Chicago lardf stocks 
on May 15 were estimated at 301455,1.52 
lb., against 34,212,572 lb. on the first 
of the month, the shrinkage causing 
considerable surprise in the oil trade. 
Crude oil held at 9il@10c. per lb., f.o.b 
mills, with offerings scanty. Bleach- 
able oij was offered at lOJc. per Tl>., f.o.b. 
Texas points. Lard compound held at 
13@13ic., f.o.b. New York. Oleo 
.stearine was dull at 10c. nominal. 

China Wood Oil—The market was 
weak. May delivery at New York selling 
at 25c. per lb., while June-July brought 
23c. per lb. Demand was quiet and 
prices easy, even at the decline. 

Coconut Oil—The sale of 700 tons 
of Manila oil at 8c. coast, bulk basis, 
was reportes] last week. Selling pres- 
.sure was in evidence on the coast and 
on tank car offerings, nearby oil, prices 
ranged 8i@81e. In New York the feel¬ 
ing was not so bearish and the price on 
Ceylon type oil in sellers’ tanks settled 
at 86(S)8Sc., according to position. Copra 
was offered at 5i(ffi5Sc., c.i.f. New York. 

Corn Oil—Crude was lowered to 9J 
@9iic., sellers’ tanks, f.o.b. point of 
production. 

Olivt Oil — Denatured closed un¬ 
changed at $1.10(a)$1.15 per gal., in bar¬ 
rels, .spot. Prime green sulphur oil 
(foots) closed barely steady at 9il@93c. 
per lb., spot New York, with demand 
quiet. 

Palm Oil—’The decline in tallow re¬ 
stricted buying in palm oils to a mini¬ 
mum and prices at the close were more 
or less nominal. Lagos was offered at 
7Jc., spot, one parcel of 200 tons being 
available at this figure. 

Soya Bean Oil—Crude soya was of¬ 
fered at lOJc,, coast, and lOic. New 
York, sellers’ tanks, duty paid, nearby 
positions. Demand was dull. One car 
of ..pot oil was offered at lOJc., Atlantic 
port. 

Fish Oils—No sales went through in 
crude menhaden oil. The nominal quo¬ 
tation on forward material held at 60c. 
per gal., tanks, f.o.b. factory. New¬ 
foundland cod oil held at 70@72c. per 
gal., f.o.b. New York. 

Tallow and Greases—The sales of 
several hundred drums of extra tallow* 
went through at 7Jc. per lb., f.tte. plant, 
a decline of 4c. for the week.’ At the 
weekly London auction prices were un¬ 
changed. House grease was offered at 
6j@7c. per lb., according to acidity. 


London Tallow Auction 
At the weekly tallow auction, held in 
London, May 16, 731 caski wen offered 
a^. 64$ eaaka cold. Pricea realited 
wm nnehnngad, 


MiBcellaiuNtun jriaicrials 

Casein —-Arrivals fmm foreign sources 
were heavy, amountihg to 4,870 bags. 
Offerings increased and the market pre¬ 
sented an unsettled appearance. Prices 
named on the ordinary grades ranged 
from 20@25c. per lb., depending upon 
the quantity and seller. 

Glycerine— While refiners did flot 
alter prices for the c.p. grade, holding 
out for 174c. asked, in drums, it was 
intimated that certain operators took 
on business at 17c., drums included. 
Trading was inactive. Chicago quoted 
17c. as the market fo ■ c.p. Dynamite 
glycerine sold late in the week at 
16c. per lb., carload lots, drums included, 
a decline of le. from the nominal price 
of a week ago. Demand for dynamite' 
glycerine was (juiet. Crude soap lye, 
basis SO per cent, loose, held at llic. 
asked, eastern territory, while in the 
Middle West 11c. represented the nom¬ 
inal asking price. On saponification, 
88 per cent, loose, 124c. was asked, 
with no transactions to report. 

Turpentine—Inquiry from foreign as 
well as domestic buyers sent prices 
sharply higher and late in the week the 
nominal quotation stood at $1,224 p<*r 
gal., which compares with $1.08, the 
recent low. Southern markets developed 
strength and this stimulated buying 
interest. However, after the rise .the 
demand met with a setback. 

Shellac —Cables wore about unchanged 
ami iinporU’rs continued to offer T. N. 
(HI spot at fi4@fi6c. per Ib. Bleached, - 
bonedry, held at 76@'78c. per lb. Super¬ 
fine orange was available at 68@70c. 
per Ib. Trading was inactive. 

White Lead -- Corroders considered 
changing prices, but at the last minute 
it was decided upon to maintain the 
list on the’basis of 9Sc. per lb. for the 
standard dry, in cask, round-lots. The 
pig lead market seemed to steady and 
this checked the easjer undertone for 
the time being. Pig lead was Unchanged 
at 71c., New York. 

Zinc Oxide —New business was rou¬ 
tine only, but deliveries against exist¬ 
ing contracts absorbed tht* bulk of the 
production and leading producers re¬ 
ported a steady situation. Production 
of tires has not yet been restricted to 
the point where zinc oxide business la 
likely to suffer. Americap proceas, lead 
free, held at 8@81c. per lb. French 
process, red seal, closed unchanged at 
9!c. per lb. 


Argentine Lintteed Exports ' 


Shipments of linseed from the Argen¬ 
tine from Jan. 1, 1923, to May 12, 1928, 
by countries, were: 


Uoit-od Kmgfliriii 
('onliiieiii 
United KlHten 
To order 


Duihelfl 
2.120,000 
8.920.000 
13,128.000 • 
4.668.000 


Total. 


29,036,000 


The visible supply at the Argentine 
ports en May 12 was estimated at 4,000,- 
000 bushels. The shipments to-dsta ex¬ 
ceed all previous shipments for a like 
period. 
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. Imports at the Port of New York 

May 11 to Muy 17. 


ACllltl ' 240 bbl. mnurlc, Genoa, G- 
ApimJtt Soc. Ind. Chimlca Itul, l->' bbt. 
tartaric, J-lroincn, Warron I'rodueiH . 
25 <lr. crpBylii'. iiotteidum, Shipping A Goal 
Co., liO (Ir. crcaylli:, ItoUerdain, tnd'i . l-i 
bbl. oxnlii;, H. W. liroi-fl' &. Co. . J'l ' ‘dv 
tartaric, J..ivn-i»ool, (.irdor, 01 di ci<.Hy)i‘. 
Llvj'rpool, Order, 4Uij bbl. tartane, Geiio.i. 

L. Oppiila Soc. An. 

AI.COHOL- 2H l)bl. denatured, Areobo. 

M, FelK'd k Jlros., 174 bbl do, Arecibo. 

C. JiHLevc'S; 22 bbl., IMraeus, Unlet , H'.! 
CBk. butyl, Hordcaux, tlomnuTcial .Solv nts 
Corp., [>2 bbl. denatured, Areeibo, C 

Kstoviia; 2K libl. do., Arecibo, M. Feig.-I 

ALIZARINK- f> CHk , Llvori«>ol. A Klip- 
«loln k Co , 7 cMk., Hand)urK, Kutlroff. 
I’li'khardt & Co.; 4 cok., ilanibuig, lUgal 
t'olor & Cliein, Co., 4 pkg., ll.irnl'urg. 

(iniHHolIl Chern. Co. : 2 c«k. liiunlHjrg, 

Guaranty Tniwl Co, 

ANTIMONY OXIDK—i.O pkg„ Cli.ingsha, 
OrdiT. 

AHt'llIL MUI'OK IO cak, Liverpool, 
11. Kohnalarrmi & Co, 

AHOOliK—;Ci2 bg . Lisbon, C, I’li/.er A 
<'o ; 142 <‘Mk.. MfHHina, Tarlai Cliein Wks . 
27fi bg., ItoltiTdam, C. I'tizer k Co , lib 
cak., Naplea. Tartar cnann. Works 

ABHKNIC--236 ca., Kobe, P. K Kalk- 
iriKhum , 16n ch.. Kobe, China-Ain 'rnbai-eo 
& Trading Co , 2.^)0 ca.. Kobe. Milsiii k 
CJo , llfi CM,, Kobe, Fi-fizor & I'o. , 201) chU,, 
Hamburg, A. Klipstein & C(p , ;’>(• csk., 
Hamburg. Cre k Cheinloul Corp., I fd» is, 
Hamburg, l>nler; 2f* eak , Genoa. Guaraniv 
Tniat Co.. H7 e:<k.. Antwerp, Clniii Nai'l 
Hank; 1&3 cak , Antwerj), Order, M e.sk , 
llonleaux, Grib'r 

AMMONIl’M—H' cak rarlKmati', l,t\er- 
pool. Order; « cak wiilplioeyannle, I.iv<i- 
pool. Order, 1 IH:i e.sk nilni1<-, llanilnug 
Kuttroff, Plckh:ir<U k Co 

AMIIKHTOH- 'li.a bg., .'?out liainplon, W 
I>. (?nimpton k Co 

IIARIVM IIYl»llATIv-21 csk , ]|:unlmrg, 
K Siller & Co 

HAKIHM HtiPHItOMHK—i;s l)l]|. Ilnm- 
burg. F, Loehm 

IIARIllM I'LltOXinM-^-kK <-sk., Ilani- 
burg., W. A. HiovMi k Co. , 62 dr.. Tl.'ivre. 
Malllnekrodt Clieiii. Uks., 124 di., Il.ivr.-, 
Gulf MtTr. i‘oip 

IIARYTKH 6i'i> bg , Lrinnc-ri. N. V. Triad 
Co., liliy bg, Prenun, Order; 17 c.sk.. Ham 
burg, Order. 

ItAHIl'M CIILOKIIH'; f.2 <-sk . .Aniwetn. 

Order. 

rAMPlIOK—100 cs., K('be. Nal’l P.irk 
Tiank : 200 ph.. ICobe, Mitsui Co.; .Ml es., 
Shanghai, Fastman Kodak tbi.; ion cs., 
Hninburg, A. Oohse Co. 

CAKKIN—667 hg. Bm-noH Aires. K(|uii- 
ablo Trust Co.: 84 bg.. Pueno.s Aires, Nat’l 
Clly Punk , 417 b(L. piieno.s Aires. William 
son 'brndlng Co.; 2002 bg., Puenos Aires 
Kalbflolsch Corp.; 100 bg., T.iondon, A. Hurst 
k (’0.. 260 bg., Pordnaux, N. Y. Trust Co . 
ton bg., Pordnaux, Nat’l City Tb-mk . K:t:i hg„ 
Hueno.s AtrcH, Kqultable Trust Co.; 117 ng , 
Puenop Aires, Irving Punk-<'«>1. Trust Co. 

rRKOHOTK--60ir> tons, Antwerp, Aiiier- 
h^an Creoflotkig Co.; 6<> dr.. Leitli, Or<b‘r 
rHKMK’ALS—46 e.sk.. Hamburg Poes- 
aler A Hasslaeher <C lem. t'o , OH pkg.. 
Premen. Pfalt?; A PninT , 7 os., Antwerp 
CIba Co.; 167 pkg. Poflerdnm. Order, 149 
pkg,, Antwerp, Order, 62 bbl Hamburg, 
Uoessler A TTnH.slaelier (?he!n. Co.; 242 pkg , 
Tinmburg. Jungninnn A Cn. 

CHAIiK—606 (on.q, T,ondon, Baring Pros. 
A Co.; 2,000 bg.. Antwerp Bankers Trust 
Co.; 2,200 bg.. Antwerp. Trvlng Pank-Col. 
Trust Co., 2,000 bg.. Antwerp. Order: 1,828 
Iona (bulk), Tnmkirk, Talnior lYading Co. ; 
OoO tons (bnfg). Dunkirk, J. Hlgman 

rOl,OKR-' -6S rsk., Havre. C!l»a Co ; .68 
«*«k. aniline Havre, Snndnr Chem. Works- 
2 csk dt)., Havre, Order; 24 pkg. Homhurg. 
Kuttroff. T’iekbardt A Co ; 20 pkg., Ham¬ 
burg, Orassi'lll Chem Co.; 19 es di-v. 
Bremen, M O. TJinge A Cf>. ; 5 keg nnlllrie. 
Atitwerp. Am, Ex V u'1 B.mk: 16 pkir., 
aniline. Antwerp, Trvinc Panlot'ol Tru'it 
t'o.: 4 csk.. Antwenv *<>rder: s c.sk. dry, 
Southampton, Order ; 14 pkg. aniline, Havre, 
Sandos Chem. Wks., 1 pkg.. aniline, pnt- 
terdam, Am. Aniline Prnduels. Tnc.; 11 esk. 
and 1 cs.. nofterdam. P. Mernnrd : 8 T'kg.. 
Rotterdam. F. Bonders : 3 esk , Rotterdam. 
Order; 162 pkg. earth, Leghorn. Relch-’rd- 
Coulston. Ine.; 66 esk. ochre, Marseilles, 
Oledh'll A Co.; 6 dr. nnlltne, lilverponl. 
Am. Exchange Nat‘1 Bank: 12 csk.- earth, 
Hamburg, R. M. A F. Waldo; 28 csk. earth, 
Hamburg. J. H. Furman Co.: BO csk. do.. 
Hamburg. C. J. Osborn A Co.: 87 csk, 
«cbr«, Bordeaux. Butcher A Co.; 10 csk. 
AAtltno. Hamburg Guaranty Trust Co.; 13 
Hamhtirg, H. A. A Cn.; 7 ca. 

aailTho, Hamburg, Garble Color A (Them. Co. 


( orrKii SULPHATL -l.-b csk., Harn- 
biiry, A. Kllpslein k Co. 

furitA—21,444 bg., Cebu, Older. 

CULA.M TABTAH—40 bbl., Genoa, Older, 
4(j csk., Pordeaux, National City Bank. 

PlVl'DlVl—769 bg., Monte Cristi, M. J. 
l'( lit. 

LTSOM SALT - f.ou bbl., Hamburg. 
J lans.itl'o. 

FLKITLIZKK - 2.*mi bg. bdiiemeal, Kai- 
achi. Ualli liius 

FJ,UOKSI*AIU--‘j 7.'> bg.. Hamburg. H. 
.Smullicitnei . imi bg., Hamburg, A. Klip* 
sli'lii A: Co, 

FUl.TIvUS KAKTII—li.Mi l)g.. London, 
J,. A. Salomon k liros. 

FI ,H1CL OIL 12 «‘8k., Antwerp. Guaranty 
’] I u.st t'o., 8 esk., Hamimrg, A. Klipatein A 
<'u. , 6 (a.. iJainburK, <.)idei , 68 bbl. and 12 
dr. lliiriibutg, t.frdi-r , 9 c.sk.. Gene i, MnaS 
Al U aldslein , di., Dunkirk, Maa.s & Wald- 
slcin, JO dr., Dunkirk, Guai.inty Trust Co.; 
.i (ii., Dunkirk, tirdei. 

(iAMHlFR—198 «h, Sing:ipefe, dnlev. 

DI. VUItFK.H s,\ I.T--278 bg.. Hiimiuirg, 
1 bicsslt-r ^ I [assi.uiicr ('b.-ni Co. 

(il.lCEUlNF 8 (if., LnciiifHil. Pr. Am. 
'rul(UctS) Ce., 20 csk.. Maiseillc.s, Order; 
41 dr,, Antwerp, N. Y. Ti List Cii . in csk.. 
N’azairc, M.'irx A Uawolle, 

Dl'IVIH- IdO e-s. damar, I'ad-'uig. Dribu . 
:’7i> pkg. eopal, Maeassar. llrown Pros & 
Co.. 1.2nn ,p,._ Maca.‘>sar. Kidder, I'ea- 

Lodv k Co., 2,Sr>.6 jikg. do., Maca.ssar, 
or(b r. 2.-n l)g aralde, P'lrt Sudan, 'I’hurs- 
ton I's Draidieli, 2Ii(l bg. arable. J’orl Sudan, 
'1' I\] Duclie k Sons; fiOb bg. arable, Pott 
Sudan. Caraccjnda Pro.s., 2a(i bg. arable. 
Poll Sudan, W. Tappcnbcck; 2t)o pkg. 
damar, Patuvia, W. II. Muller & t'o.; C>a 
pKi: (’o]>:l 1, Singapore, Irving Pank-(7ol. 
Ti-u.'d Co , 2,Ml bg. damar, Singapore, 
Kiddi-r. I'labody A Co : 2r>a tig do, Singa- 
I'ot.. Paiiiif; Pros. A Co., Ml) l)g durnar. 
Siiig.itKitc. ()rd<“r, 9(J1 pkg. coiial, Macassar, 
.\iii’l City Paidt , 6:>:t pkg. eopal, Maeawsar, 
order, 8in pkg, oopul. Prown liro.s k Co , 
,2 |il(g. copal. Mac.'is.^ar, Irving Paiik-Col. 
'I'nisl Co , fi,l!)l pkg. c-oiial, MneaRsar, 
Older, 2,10:! pkg. eopal. Antwerp, Order, 
dm l.g. cojial. Antwerp, <)ri1er. 126 bg. 

eop;(i. l.ondon, Chem, NaCl Jiank. 

IRON DXII>|i;--10() bid Malag*^ Scott. 
Dibbv k I'o.. 96 bi.i!., Malaga, .1, 1,. Smith 
Co., ;ii 1)1)1., Malaga, P'-iehard-CnulHlon, 
Ine , 81 Idil., Malaga, tinier, sf, Ijbl.. 

Malaga. S c. GokliMTg. 298 bid. Malaga, 
<" K. Wdliarns k <'0, , 111 1)1)1., Malaga, 
lb ieliard-C()Ulston, Ine.; 12,') bbl.. Malaga, 
K M. .t 1C Waldo; :UI3 bbl.. Malaga. C. J. 
osiiorm- k i/o.; 114 bid., Malaga, Jluminel 
Pobinson Co.; 17 csk.. Liverpool, E. M. 
k F. Waldo. .Ml esk.. Hull. J. L Smith A 
Cn , 411 csk, Idverpool, J. A. McNulty; IB 
cMk , liiviTiHiol, Order; 2.6 csk, Manehofiter. 

I Tder : 25 csk., Tjclth, Rclebard-Coulaton. Inc. 

IRON SULVIIATK—S8 csk.. Antwerp. 
T'!. M Sergo-ant A Co. 

l.ITnoroXK -- 200 csk., Antwerp. A. 
Kilpsti'in k i.’o.; !I99 csk.. Antwerp, Bcnl. 
Moor)- A- Co.; 80 csk.. Antwerp, F,. M. A F. 
\V;ildo. 

MAGNESITE—250 bg. calcined, Rotter¬ 
dam, H. J, Paker A Pro.; 10a bg. do.. 
Rotterdam, Spolilen. 

M.AtiNFHll'M—40 CM. carlinnnte. Hull 
\'an oppen A Co,; 61 dr. chloride, Hamburg 
Innis, Spelden k Cn. ; 245 Idd. chlorkl-* 
Tlfiniburg, IlftiiMH Co.; 1S2 dr. chloride. 
Hamburg. Innls. Spelden A Co. 

MANOROVE HARK- 1,.500 bg. extract. 
Singapor*'. Order 

MYHOR.Al.ANS—1.S24 pkts. Cnlcutt i. 
Nat’l City Bank, 10,26.1 pkts.. Calcutta 
Order. 

NArilTHALENE—328 hg.. Hamburg. 
Irving NaCI Rank; 218 bg., Hamburg. 
Irving P;ink-Cob Trust Co.; J94 bg.. Ham¬ 
burg, C.ileo Chern. <'o.; 500 bg., London; 

1 )r<ler 

(HI.S—rastor — R.5 hbl, Hull, Brown 
Rr-os k Co.; 200 hhl.. TTull, Order r<Ml— 
160 hbl... Hull, Order; 100 hhl., Hamburg, 
Order, ^rhlna AVood—152 hbl. Hankow. 
Tnt'1 Pff,iking Corp . 109 c.sk.. Tinmburg. 
Order Idtmeed—146 bbl.. Txiudon. Order: 
146 bbl.. Loudon, Irving Bank-Col. Trust 
f'o ; 120 hhl, RoPerdatn. T. R Roodv A 
Co.; 1157 hh1,, Rotterdam. L. A E Frnnkel; 
291 bbl.. Rotterdam. J. C Francesconl Co,; 
146 bbl. Rotterdam W. Renkert Co.; 144 
hhl, Rotterdam. Bur-Mao Chem. Corp : 
371 hhl Rotterdam, Order; 1019 bbl, Hull. 
Nat’l City Bank; 800 tons In bulk, Hull. 
Am. TJnieed Co,; 480 bbl.. Hull. Order: 
728 bhl., Conenhagen. Order: 770 tone, 
T^lth Midland Linseed Products Go. Olive 
Oil TeAto—‘(sulphur oil)—800 bbl., Naoles. 
Brewer A Co.; 200 bbl.. Menlna, Bank of 
the Manhattan Co.: 200 bbl., Messina. First 
Kat’l Bank of Phila.: iOO bbl., Palerma 


Banca Comm. ital., 19U bbl., Malaga, 

Elbert & Co.; 406 bbl., Syracuse, Order; 
200 bbl., (Jataiilu, Mecti. A Metals Nat'l 
Bank; 2U0 bbl., Catania, Order; 200 bbl., 
Milazzo, Order. Palm —499 csk., Secixjndec, 
Order; 48 pkg., lAverpool, IL Bacon; 474 
csk., Llv(!ri»ool, Afilcun A Eastern Trading 
Corp , 69 08 k , Liverpool, Order. Rapsseed 
—Ii44 bbl., Liverpool, Vacuum Oil Co.; 20o 
bbl., Hull, Nat'l t7lly Bank ; 335 bbl., Hull. 
Order; 76 bbl., Lcitb, Order. h>e8aine~144 
csk., Hotlerdam, Order. 

OIL SEED.y—I'aMtor—1844 bg., Santos, 
F. Matarazzo & Co.; 373 bg., Santos, Bank 
of N. Y & Trust Co.; 4400 bg.. Santos, 
F, Matarazzo A Co. LiiiHmid—87,860 bg.. 
Rosario, Spencer Kellogg k Sons; 17,676 
bg., Buoiios Aires, Spencer Kellogg A Sons, 
60,967 bg.. Diamante, Order; 8,502 bg., 
Bajada Grande, Order; 26,407 bg., Buenos 
Aires, Order; 8.827 bg., Buenos Aires, L. 
Dreyfus k Co.; G,088 bg„ Buenos Aires, 
Order; 17,858 bg., Puorioa Aires, L. Drey¬ 
fus A Co.. 24,090 bg., Buenos Aires, Am. 
Litmeed Co., 61,014 bg., Buenos Aires, 
Oi der. 

POTASSIUM KALTK —100 bbl.. bicar¬ 
bonate, Hamburg, Browji Bros & C3o.; 449 
csk.. nitrate, Hamburg, KutlrolT. Ikckhardi 
k Co.. 34 dr. <“au.sUc. Bremen, Bi-ow'n 
Pros, k Co., 14 e.sk., carbonate. Bremen. 
I’. H. fk'iry & Co.; 2,000 hg., sulphate, 
Bremen, A. Vogel; 30 dr., permangojiale. 
Hanihurg, E. E Relf»‘nb(M-g , 581 dr., caus¬ 
tic, Hamburg, A. Kllpstelu & Co.. 37 dr., 
caustic. Hamburg, Order; 424 dr., perman¬ 
ganate, Hamburg. Order; 2,626 bg., muriate, 
Anlworp, Sociote Comm, des Pc/la-'ses 
D’Aisac»‘. A iiuantllv of Kalnit, Antwi.rp, 
Socicte i.’oiiini. d(‘M PotasHeH D’Alsace , 62 
csic., catlj<)n.'Ue. Hamburg, Innis, Spi'ldrn k 
Co., 40(1 pkg., salts, Hamburg, Rooasler k 
Hnsslacin I- Chmu. Co.; 21 csk, carbo¬ 
hydrate, llamhurg, Glolx' Shipping Co.; 
200 hbl., bicarbonate, Hariiburg. Mallin 
ekredt Cliciu Works, lOo cs alum, Ham¬ 
burg, Oidci, 

PITCH— 767 hbl., Hull, Order. 

qur.BKAniO—2,017 bg.. Buenos AlreS. 
Cmnatit.i ’’J'rust Co ; 6.128 bg, Ituenos 
Ain'S, .Nat'l Bank of Coinunuce . 6,1155 hg., 
Riienos Ain>H, OiihT. 937 b)t., Buenos Aires. 
Nat'l Bank of Coiiim.; 21,025 pcs, Santa Ice, 
Tantuu Corp.; 6,(i00 bg., cKlract, Buenos 
.Aires. Tannin Corp.; io,07.5 bg, extract. 
Buenos Aires, Tannin Corii , 1100 bg.. 

Buenos Aires. Fourth All. Nat'! Bank of 
Boston. 


iJUirKsiLVER—100 flasks, London, A. 
Pickering Co 

HllBl.i.\<' — 40 cs , Ta)ndon. Mech. k 
Metals NaCI Bk ; 100 bg.. Txindon, Order, 
300 bg., Calcutta, Brown Bros. & Co.. 520 
bg.. Cjilcultu, Bank of Br. West Africa, 
350 i)kg, ('alcutta, Irving Bank-Col. 'Crust 
Co.; 2iM) bg.. Calcutta, Br. Bank of South 
.America. 150 bg.. Calcutta, (’haso Nat'l 
Bank: 6m' [»g., refu.se lac, Calcutta, Bank 
of the Manliattan Co.; 60 c.s., Calcutta. First 
Fed. For. B'k'g Corp.; 10.bg.. Calcutta. 
Phil. Nat’l Panic; 3.429 bg.. 200 chests, 338 
pkg. huttori. 200 pkg., garnet, 75 cs.. seed, 
and 4(' bg., refuse. Calcutta Order; 13 
chestR button. Hamburg. A. Holmrath. 

SODIVM SALTS — 1846 bg. nitrate. 
MeJllloneR, Weesel. Duval & Co.; 9,867 bg. 
nitrate, Ti|uk|ue, "WpsHel. Duval & Co.; 16 
csk. carbonate, Liverpool. J. Turner Sr 
Cn : 119 eak. sulphide, Hamburg. A. Kllp- 
steln A Co.; 109 dr. sulphide. Hamburg. 
Order; 10 csk. hy!)osuliihlle, Hamburg. 
Kuttroff, Plckhardl & Co.; 268 dr. sulpho- 
hydrate. Hamburg. C S. Grant & Co. 
SUMAC—700 bg., Palermo, Order. 
STRONTIUM NITRATE—38 Csk., Ham¬ 
burg. Meteor Products Co. 

TALC—700 bg.. Genoa. C, Mathleu : 200 
bg., Genoa. Kountze Bros.: 4.50 bg.. Genoa. 
Parfumo de TiUxe Co. : 200 bg.. Genoa. 

Order: 1.000 bg., Genoa, Ttal. Discount & 
Trust Co. 

TANNIN—12 esk., Autwerfi. Geigy Co 
TARTAR—68 hg, Malaga, Tartar Chem. 
Works 

TAIAiOW—414 csk.. Buenos Aires. Nat'l 
City Bank: 162 csl... Buenos Aires, Swift & 
Co.; 286 tcp.. Buenos Aires. Nat’l Cltv Bank. 

WATTLE BARK—1.824 bg.. Durlmn. K 
J. Haley. Inc.; 11.669 hg. Durban. Tannin 
Corp.: 2.592 bg.. Durban, Order. 

waxes —113 bg. bees. San Antonio. 
PJnultahie Trust Co.; 86 bg. do. Valparaiso. 
W. R. Grace ft Co. 4 175 bg. do. Valparaiso. 
Banco Anglo 8ud. Am ; 61 bg. boos, San 
Antonio Guaranty Trust Co. ; 814 hg. beofl. 
Lisbon Order; 38 bg. beea, Valparaiso. 
Guaranty Trust Co.; 889 bg. camauba, 
Santos, F. Mataroxso ft Co.; 88 bg. bass, 
Rio de Jonolro. Order, 

ZlKO CHLOKIDB — S7 dr.. Hamburg. 
Innis, Spelden ft Co. ' 
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Current Prices in the New York Marjtet 

For Chemicals, Oils and Allied Products 


General Chemicals 

Aceliciinliytlriilc, 8^',i,i.lriinia lli $0 

Arplimi-.tlruiu!* lii -2^ 

Acia.ucctir. 28',,bbl lOOlb ^ it 

Arptir, Sh' r. ^*b! 100 !b (i 7! 

(ilHcinl, 9‘)l',,bbl . lUOl!) 12 0( 


Hone, bbl . .• lb 

lOi- 

(?Uric. kega 

lb 

49 - 

I''()rmio, 85', 

ib 

14 - 

Gallic, tpclr .. , 

lb 

43 - 

Hvilrofluoric. 52'';, corboys 

Ib 

12 - 

L.’iclic, 44'’,,, lech , light. 



1)1)1 

Ib 

.11)- 

22''; Ipch , light, hbl 

11) 

051- 

Muriatic. 18" tank* 100 lb 

90 - 

Muriatic, 20", tanks, lOOlb 

1 on - 

Nitric, 36". carboys 

lb 

041- 

Nitric, 42", carbova 

lb 

1)6 - 

Oleum, 20",, tanks 

ton 

18 50 - 


, Oialir. rryflt uls, bbl lb 

PhoEpboriP, 50''; curboya lb 
’ PyroRBllic. rpHiibliiiipd ... II) 
Hulphuric. AO", lanks Idii 

Hulphuric. 60", drums Ion 

Sulphuric. 66°. tuiiks ton 

Sulphuric, 66" druniB . . . ton 
Tannic, IJ S 1’ , hbl , lb 

'I'annir, tprh , l)bl lb 

Tartaric, imp nrvs.blil .. lb 
Tartaric, imp , powd . hbl lb 
Tartaric, doinrsfic, bbl .. lb 
Timnsfic, per II) . lb 

Alcohol, butyl, drums, fob 

works lb 

Alcohol ethyl (Cologne 

spirit), bbl gnl 

Kihvl, I90p-f r S lM)bl Kul 
Alcohol, met li\ 1 (see Methaiu)!) 
Alcohol, denatured, 190 proof 
No l.aperiidbl)! gal 

No,!, I90proof, spiTiiil, dr gnl 
No I, IHBpniof.bb) gal 

.No 1,188 proof.dr Eiil 

No 5. IHH proof,t)lil gul 

No. 5, l88pro‘if,dr Eiil 

AIutii, iiiuinoiiiH. Iiinip, hbl lb 
potash, hiMii), bh! H) 

Chrome, lump, potash, bbl lb 
Muiiiiiiuni Hulpliiite, com , 


lb .III- 12 
lb 051- 06 

11) 90 - 1 00 

lb I on - I HI 
lb 041- 

lb 06 - Ohi 

ton 18 50 - 19 0(1 
lb .111- .13; 

lb 117*- .n«i 
11) 1.50 - 1 60 

Ion 9 50 - II 00 
Ion 13.00 - 14 00 
ton 16.1)0 - 16 50 
ton 20 on - 21 00 


lb 

65 - 

70 

lb 

45 - 

.50 

lb 

.361- 


lb 

.36}- 


lb 

371- 


lb 

1 10 - 

1 20 

lb 

.26 - 

.28 

gal 

4 75 - 

4.95 

Kul 

4 70 - 


gal 

41 - 



bags lOOlh. 

1 51) - 

1 6 5 

Inui free bags 

Ib 

.02}- 

o?5 

Vipia ammonia. 26“. ilrnm* 

11) 

06;- 

07! 

•\ rnmoiiia. aiiln drons. evl 

11) 

.30 - 

)0i 

,\mm<>iiiuiii carliiuiiite, powd 




raRk*, iinporfed 

Ib 

.09}- 

.10 

Atiimoiiium eiirboiiiile, powd. 




domcBtie, l>bl 

lb 

.13 - 

.14 

Ammonium inirale, tech , 




eivnks 

Ib 

111 - 

. 11 

Amvt acetate teeh . ilnmi* 

mil 

3 50 - 

) 75 

ArHeinc, white, powd , li*il 

II) 

.14}- 

15 

Arwinc. red. jioutl , kegn 

lb 

14}- 

Mi 

Harmin carboimtc, bid 

ton 

78 no - 

8li 0(1 

Hanutn elib)ride, I'bl 

ton 

85.00 - 

‘1(1 00 

Haniim dioxnle, ilruriiB 

ib 

. 18 - 

18’ 

Hnrmin nitrate, cask' 


.08 - 

OH', 

Harium Hiil|>hale, libl 

Ib 

.04 - 

04} 

Hlaiie hti-, dr\. t)bl 

lb 

.04 - 

.04; 

Ulearinng i)owder, f o b wks . 




rlrurns 10(1 lb 

1 90 - 


Sj)ot .N 5' druiiiH . HtO 11) 

2 40 - 


Horn X. bbl. 

Ib 

05}- 

05} 

Hrornim-, cjiri'R 

II) 

28 - 

30 

('aleiuni acetal e. bngs 100 lb 

4 no 

4 05 

Calcium arRc-nnle, rir 

Ib 

17 — 

18 


Calcium carbiile, driiiiiR 

11) 

05} 

(15; 

{'idrnitri eidondc,fu»ed,druiiiB ton 

22 00 - 

23 on 

(iritn flruiiis 

tun 

28 00 - 

30 on 

Calcium phosphate, niono, 




bbl. 


06}- 

07 

Camphor, eases 

11). 

86 - 

.88 

Ciirfion bisulphide, drums 

11) 

07 - 

07} 

Carbon tctrachloridi-. druiiiH 


09}- 

10 

Chalk, jirecip.—domefliic. 




light, l)bl 

Ib 

044- 

.1)4} 

Domcatir, lienvv, bhl . 

11 

03 - 

03; 

Irnporfeil, light, bbl 

111 

.04{- 

05 

Chlorine, li'iuni, r,vlmdrr.s 

lb 

06 - 

ot.; 

Chloroform, tech .drums. .. 


35 - 

38' 

Cobalt oxide, bbl 

lb 

2 10- 

2 25 

Coppern-s. bulk, f o h wks. . 

loll 

19 00 - 

20 no 


Copper earhooafe, hbl lb 

Copper evanide, drums. ^ Ib 
Coppersulphate.dom.,bbl , lOOlb 
Cream of tartar, bhl. Jb 

Kpsofn bh 1(, doui., tech . 

bbl. lOOlb. 

Epsom Salt, imp, tech , 
bao ..too lb. 

Epsom salt, U.SP.. don*., 

bbl.100 lb 

Ether, U.8.P., drums. lb. 

Ethyl aeetato, oom., 85%, 

drums. gsK 

Ethyl seetste, pur^ (aeetlo 
ttber,99% . VaI 


T hese prices arc for the spot 
market in New York City, but 
a special effort has been made 
to report American manufaciurers’ 
quotations whenever availah^, In 
many cases these arc for material 
f.o.b. works or on a contract basis 
and these prices are so designated. 
Quotations on im^X)r1cd stocks are 
reported when they are of sufficient 
importance to have a materia! 
effect on the market. Pneesaquoted 
in* these columns apply to large 
quantities in original packages. 


■diurii nu(>ri<lr. bbl 


ForrnriideDvdo, 40C , bbl lb 

l 'ulltTf» f'urt li - -imp . powil . nrt ton 
]' usi'i oil, rcl . drumx gul 

I'usrl od, crude, druiiiR gnl 

Claiibern »idt, wks , biign 100 lli 
(diiiibers Hitit, imp , bttu^ . lUUlb 
(llveerine, r jt , lirums oxtrn Ih 
(ilvreruie, dvnnmife, dniMiB . lb 
(.•lyi'crinp, ci'udo HU' j, looiic . lb 
l(Mlitie, reniiblimed Ib 

Iron oxide,red.disks ... lb. 
Lead 

Wliiie.basiceiirbonstp.dry, 
duiks . . Ib. 

Wliile, l»\hU' Bulphair, casks lb 
Wbitp, in oil, kogn . lb 

lied, dry, oiinks lb 

l(e<l, mod, kpgR Ib 

I-«'ad arptali", whilp crys , bbl. lb 
Mrown. broken, runkR lb 

l.eiul iirBPtuite. powd , bbl lb 
l.imo-Hyilnilpn. bl)l [)pr ton 

I lime, IiUiiip, bbl 28(1 lb 

l/il liiirKe, <''>111111 .eSHks lb 

blllinplione, bugs It) 

in bbl 111 

MiytiiPHium eiirb . fenh , bugs lb 
Metliiinol, 95',, bb! gal 

^ li'i biiuol, 97’, , i>bl gul 

N ickellali, double, bbl . lb 

Niekel Riillh, iiiu'le, bbl , lb 

I’liii-^gene 

I'lioHphorus, red, e.'iacs lb 

I’lioHpimni.H, veilow, eaflPH lb 
l’ol,i<wium hirliromate, ensks II) 
I'oliiniuiiiu lumiiitle, gran , 

bbl , lb. 

I’i)lu»siuni eiirlmiui!e,80-85'',, 

r:ileine<l, eiinkH , lb 

l’oliiS‘<iiim eltlorale. powd lb 
I’rif.iHxiiim (’VfiTiidr, driiiiin lb 

i’ i(!iHMiuni. fir't Noitn, ciink lb. 

I'olasHiiim li\ilroMde traUHtie 

politHli 1 >b iiniK lb 

I’ulavHmm loiluie, lb 

Pota'ximii iiitrnle, bbl lb 

Pol a.HHmm pei nui iiek n ii t e, 

dniiim lb. 

Potii'«imm priiHinite, red, 

e;isks lb 

Poliisxiiim [iriisxiale, yellow, 

easIc.H . lb 

iSiilaiomoniiie, wbiH-, gran , 

eitHks, imported lb. 

S I' miiiioTinie, white, grnn , 

bl>l , ilonientir .. lb 

Cray, gran , <'ask.9 lb. 

.Sitlsod.'L, l)bl . !00 lb 

Sfdr cake (bulk) ton 

Soda a>li. light, 58'", flat, 
biigH, eontnief I (10 lb 

Soda nun, IikIiI. I)u»i3, 48'", 
bagfl, eotilraet, fob 

wki I no lb 

Soda iwh, ligld, 58',',', flat. 

liaas. reR.nlr 100 lb. 

Soda ash, ilen)*i-, bags, enn- 

Iraet, IrnHw 48'; 100 Ib 

Soda ash, driiKe, in bngR, 

resale lOOlb 

Soda, eaiifllie, 76'^^,, solitl. 

• Inims, f a a 100 Ih. 

Soda, cttusiie, basis 60'^,', 

wks , nont rnoL 100 lb. 

Soda, CAustiP, ground and 

flatcp, contracts . . 100 lb. 
Sodft. caustic, ground and 

fluke,resale . . lOOlb. 

Sodium acptatp, wrorks. bag* Ib. 
Sodium bicarbnnatp, hbl.. . 100 lb. 
Sodium bichromntp, casks,. lb. 
Sodium biHulphatn (nlinr cake) tun 
Kudium bMulnhiis, powd., 

t).8.P..bbl . lb 

Sodium ehlorais, kegs.. lb. 

Sodium chloride ... tong ton 
fiodium cyanide, oases . lb, 


$0 14;- »o 15; 
)0 00 - 32 'K1 

3 55 - 4 05 

2 50 - 2 60 
1.20- I 40 

90 - 95 

.171- 
16 - 

11 Hi 

4 55 - 4 65 

12 - .18 


soil) 

3 t)3 - 

II) 

101- 

11) 

U7 

11. 

07 

11) 

OK - 

gul 

1 18 - 

gal 

1 20 - 

lb 

10}- 

lb 

11}- 
60 - 

lb 

35 - 

Ib 

30 - 


.Sodium hypoRiilphite, bli] 

Ib. 

■.02}- 

Sodium nilnte, cti.Rks 

Ib. 

.08 - 

.Sodium tHToxiilr-, p.iwd . cases 
.Sotliuiu plioRj)li.iie, dibuHtc. 

lb. 

.28 - 

bbl 

lb. 

.031- 

Sivliiim iirU'.Rii ic, \el drums 

ib. 

.I6|- 

Sodium salict he. driiniR 

lb 

,47- 

Soilium 'liieate (40' , drum.s) (OO Ib. 

.60 - 

Sii<lmm.Rihe,ite (6(1', ilniiim) 100Ib. 
Sudluiii Nulpiiule, lii*e*l, 6(k- 

2.00 - 

^ 62', tlrmuR 

Ib. 

.044- 

SfxHum siilpliitc, cry* , bbl .,. 

IB. 

.03 - 

Strontium luiiaie, powd ,bbl. 

Ih. 

.12 - 

Sulphur chloride, yej drums. 

lb. 

.04 - 

Siil|iliur, rrmle 

ton 

18.00 - 


At mine, imlk 

Sulphur, flniir, bag 

Sulphur, roll, bag ,. 
Siit|ilmr liioxide, liipiKl, rvl 
Tale -imported, bagn 
'I'pile -<loiti«-«ifie |»ii\»d , bfip 
Tin birldoridi', bbl 
Tin oxidi-, bl>l 
Till ervslala, bbl 
Zinc oarlxma! e. bugs 
Zme chloride, gran. bbl. ., 
Zinc cyanide, drums 
Zinc nxiile,, lead frrr, bbl,. 
5'( lea<l nulplitile, bags 
10 to 35 lead Rulpim 
^ bags 

Frelieh, red Real, bagu 
French, green Real, bnea 
Frenrh, whitPiAPAl, bbl 
Zinc sulphate, bbl. 


. 11). 

.121- 

.135 

.. Ih. 

.50 - 

. lb. 

.’5|- 

.36 

. Ib. 

.14 - 

.U| 

.. lb. 

.06 - 

.07 

lb. 

.37 - 

.36 

. lb. 

.08 - 

.08} 

. lb. 

e. 

.071- 

Ib. 

.07 - 


. lb. 

•oy- 


Ib. 

.101- 


lb. 

.12 - 

‘i!66 

100 Ib. 

2.50 - 


Coal-Tar Products 


Alplia-naphihol, erud«', bbl, . 
AIphu-iiHphthoi, ret , bbl 
Alplm-iianlit hylamiiie, bbl. .. 
Aniline ml, ilriima 
Andinesalt.R, bid 
AnfhrHeeiie, BO* I .drum* 

A B t li r u 0 I' n e, 80'’,, imp , 
ilru'iis, iliih iinid . 
Anlhraipnnone, 25';, paste, 
<lrump 

UetiBalilelixde F S I’ .enrboys 
tecli, dnim-i 

llenreiie, pure, walrr-white, 
i tank* itid <iriimfi 
j Heniene. 90*,, (imkH A ilriima 
I lleiiRene, ‘ItK',. ilriiiiin, resale.. 

I Hi'UEiclmr iiaBe, bbl , . , 

' Hemilftine-(idpluite, bbl 
I heiiEoie nei'l, I SI', kegM 
Henzont*' of 1’ S f* .bbl. 

he,i/,\I eldoride. 95-97',, ref.. 

•llUlllH . 

Heti/v! elilonde, 1e<'h , 'iruins 
Hel ii-iiaptil hoi, Kuid , bbl ,. 
Heta-iiiiphthol, leeti , bl)l 

li\ himiiie, teeh . . 
Creaul, f S I' ..IriiinH . 

< )r( lio-rreHol, ilriiina 

Cri-Rvlic acid, 97';., ri-Sale, 

drums . 

95-‘t7‘,, ilniiiix, resale.. 

1 )ie)iloi benzene, dniiiin ... 

I 1 iietlivlaniliiii-, drum* 

! HimelhvlaiiiluK', drum* . ,* 
' 1 tillllrobellZelu-, bill, ^ 

1 bnitroriorbenzenee bl)!,* .. . 
Hinilronaphthideii, bbl . . 
hinitrophenol, bhl 
Dinitrotobiene, libl. 

1 dj) oil, 25';. druiiiR . 

IdplMTivlamine, l)bl 
il-aeid,lihi 

.Metii-plu>nvl''nedianiinp, hbl. 
Miclder* ketone. 1)1)1 


Nafihthalem . fluke, bbl. 

Naphthalene, balla, bbt. 

Nuplit hionnf <• of *o<la. bbl... . 
.Naphfhiojiir aeid, crude, bbl. 

Nifrohenseni'.druiii* . 

Nitro-nnphthalene, bhl. 

Nitrr>-toluen«’, drums. 

N-W acid, 1)1)1 . 

()rfhf>-ainid%pfieiif)|, kus.... 

(trtlK>-<iirhiorb<Titpnp,*arunji 

(irtho-nitrophenol, bbl. 

t frtlnvnitrotoluenp, drums... 

(trtho-tnliiidlne, hbl. 

Fara-auiidophenol, base, kegi 
Fara-arnidopheriol, HCI, kegs 

rara-dichUirl)pnicne, bbl. 

Piiranitraniline, bbl. 

; I'ara-nitrotoluiine. bb!. 

I Para-phenylenediatrilDO, bbl. 

I Para-tolumine. bbl. 

' Phtbalioanhyaride.bbl. 

Phwiol, U.S.P., drums. 

Pinric acid, bhl. 

Pyridine, dom., drums. 


$0.65 - $0.10 
.75- .90 

.35 - . 57 
.16- .161 
.24- .25 

.75- 1.00 


.70- .75 

1.40- 1.45 
75 80 

.10- .32 

.27- .30 


.45- ... 

.30- ..ij 
.55- .60 

.22- .23 

.80- .90 

.25- .29 


. .. gal. 

1.25 - 


. . «al. 

1.15 - 

1.25 

li). 

.07 - 

.09 

ih.t 

.50 - 

.60 

. 11). 

.42 - 

.43 

, lb. 

.19 - 

.20 

V.. Ih. 

.22 - 

.23 

. . lb. 

.30 - 

.32 

. . Ih. 

.35 - 

.40 

. . lb. 

.20 - 

.22 


.25 - 

.30 

.. Tk 

.50 - 

.52 

lb. 

.80 - 

.85 

hbl. lb. 

1.00 - 

1.05 

. .. lb. 

3.00 - 

3,50 

I*... Ib. 

.08 - 

.10 

.... IhB 

.95 - 

1.10 

.... Ib. 

.09 - 

.09 


.091- .lOP 
.58- .65 


.30- .35 

.15- .17 

t.25- 1.50 
2.30- 2.55 
.17- .20 

.90 - .92 

.10- .12 

.14- .15 

1.20- 1,50 
1.25- 1.35 
.17- .20 

.74- .75 

.60 - .65 

1.45- 1.50 
.95 - .98 

.35- .58 

.54 - .55 

. 20 - .22 




















926 

PyridiM, Imp., dn^,. * .. 

lUMitdBel, tMb., kcp. 

Retoreinol, pim, kea. 

. 

mtiayiie teid, tc«h.. bbl... «.. 
Railoylio aeid, IJ.B.I*, bbly.. 

B u I V « n I naphtbft, wmat- 

whitr, drums. 

Cnjdr.drums.. 
fiulphanitic acid, crude, bbl.. 
Thiooarbanilidr. kegs 

Totuidimi, kegs . 

Toiuidinc, miied, kf'gji.. . 

Toluene, tank curs. 

Toluene, drums . 

Xylulines drums . 

Xylene, pure, dnjnjs. .. . 

Xylene', com., dnims 
Xylene, com., tanks. 

Naval Stores 


CHEMICAL AND METALLUSGICAL ENGINBEBINO 


VoL 28, No, 20 



$2.50 - 
1.40 - 

$2.75 

1.50 

Ib. 

2.00 - 

2.25 

lb. 

.55 - 

.60 

lb. 

.47 - 

48 

Ib 

40 - 

50 

gal. 

37 - 

40 

sal. 

24 - 


Tb 

18 - 

10 

Ib. 

35 - 

38 

Ib. 

1.20 - 

I 30 

Ib. 

.3(1 - 

35 

rrI. 

.30 - 

35 

t 

.35 - 

40 

47 - 

49 

sal- 

75 - 

1 00 

gal. 

.37 - 


gnl- 

.32 -. 



R<*in B-I') bbl. 

2801b. 

ft. 10 - 


Hrwin F-I. Dbl. 

280 Ih. 

6 10 - 


RoainK-N.blil 

280 lb 

6 15 - 


Bosin WG-W W .bbl .. 

280 Ib 

6 50 - 

7 50 

WrMid rnsin, bbl 

2601b 

6 00 - 

t. 10 

Turpentine, spirits of, bbl.. 

gal. 

1 22J- 


wood, steam (list , bbl . 

gal 

1 00 - 


Wood, deal tlist . bbl . 

gal. 

75 - 


Pine tar pitch, bhl 

200 Ih 

- 

ti IK' 

Tar. kiln burned, bbl , 

500Ih. 

- 

1 ) 0(1 

Retort tar, bbl. 

500 lb. 

- 

W no 

Rosin oil, first run, bb] 

gal 

45 - 


Rosin oil, secoiiil mn, lilil,. 

gal 

48 - 


Rosin oil, third run. bbl 

gal 

.52 - 


Pine nil, steam dist 

gnl. 

75 


Pine oil, pure,<le»t dist... 

gal 

70 - 


Pine tar oil, ref. 

gai. 

48 ' 


Pine tar oil. crude, tanks 



f.o.b .larksonville, Fla 

gal. 

32 - 

32i 

Pine tar oil. double ref, hbl 

gnl. 

- 

75 

Pine tar, ref. thin, l)bl 

gal. 

- 

25 

Pincwoofl creosote, ref , hi 

il gal. 

. . 

52 


Animal Oils and Fats 


tVgrus.hbl 
(iri’Hse, V'liow. bbl 
Unloil.Kxtra N.. I.bbl 
NeHinfontoil 20 deg bbl. 

No I.bbl. 

Oleo Htearine 


II. 

lb 

rnl 

gal 

gill 


$0 (iv 
117 - 
<»0 - 
I 10 - 

n - 
10 - 


$11 (I4l 
07 i 


Red Till, distilled, d p bbl 

lb 

n - 

111 

HHponificd.bbl 

111 

il - 

111 

Tallojv, extra, h«-se 

lb 

07*- 


Tallow oil, aoi'lless, bill 

gal. 

.94 - 

.96 

VeKclable 

Oils 



Caitoroil.No 3. bbl . 

lb $0 

14 - 


Caatoioil.No I.bbl.. . 

Ib 

I41-, 


Cbinawood oil, libt 

lb. 

25 - 

27 

Coconut oil, Ovlon.bbl... 

Ib 

091 


Ceylnn, tanks, N Y 

lb 

Oft] 

or; 

Coconut oil, ('ocliin, bbl... 

l)>. 

10 - 

10* 

Com oil, erude, libl . .. 

lb 

.121 


f'rude. tanks, (f II b mill) . 

lb. 

091 

09; 

Cottonseed oil, crude (f o.b. 




min'), tanks 

lb 

00} 


Bummer yellow, bbl . 

lb 

12 


Winter yellow, bbl. 

11). 

M - 

. 13. 


Linseed oil. raw. oar lots, bbl. gal. 
Haw, tank cars idoin ) giil. 

HniM, cam, bbl. (iloin b gut. 

Olive oil. denaturi-d, bbl. gal. 

Hulpbur, (f(«»la) bbl .... Ih. 

Palm, I.ag<w, oaaka.. lb. 

Niger, citfks « lb 

palm kernel, bbl lb 

Peanut oil, orude, tanks (mill) lb. 
Peanut oil, refined, bbl . lb. 
iVrlln.bbl lb 

[tapeseeit oil, refiaed, bbl... . gal. 
Hapeaeed oil, blown, bbl gal 

Nesnnie, bbl lb 

Soya bean (MantAbirinn), bbl. lb. 
Tank, f o.b. I’arifip eoast lb 
Tank, (f o b. N Y.). . .< lb 

Fish Oils 


14 - 
f 00 • 
t 16 - 
I 10 - 
.O'! - 
07 - 
07 - 
.(Ifl - 
Mi- 
17 - 

MJ- 
83 - 
88 - 
lli- 
. 12 ! 
101 - 
10 !- 


0*^1 

.071 

.071 

. 0 '» 


Cod. Newlouiidlanil.bbl 

gal 

$0 70 - 

$0 72 

Menhaden, light presstHl, bbl 

gal 

76 - 


White bleached, tbl... 

gat. 

78 - 


Blown, bhl. 

gnl 

82 - 


f'rude. tanks (1 oh faetorv) 
Whale No. 1 crude, tanks, 

gal. 

50,- 


coast 

Ib 

07 J- 

06 

Winier.nahirnk bhl 

gal 

76 - 

78 

Winter, bleached, bhl 

gal 

79 - 

ftO 


Oil Cake and Meal 


-- 00 

('*>pr«, sun <lrn il, lituT'. (i-if) lb OSj- 

SuinIriHl I’lM'ifir c >!»st lb 0'|- 

CottfiliNied imiil, fob mills toll 38 00 “ 
Linwftlfake.''AgH ton )4 50 - 

Liiuieetl mral.lmgH ^ ton 36*50- 


$31 00 
O^J 


Dye & Tanning 

Materials 

Albumen, blood, bbl 

Ih, 

JO - 

$0 50 

Albumen, ogg.trch, kegs. . 

lb. 

.80- 

83 

('ochneal.bogB. 

Ib 

35 - 

36 

Borneo, bales . , 

Ib 

04J- 

.05 

('utrh.ilangonn.hales. ... 

lb. 

13 - 

ni 

I tritritie. corn,bugs. 1QC 

Ib. 

3 64 - 

3 69 

iVxtnne nm.bagn.100 

Ib. 

3 99 - 

4 09 

l>ivi*<livi,baffB. 

ton 

38 00 - 

39 00 

Fustic, atieks. 

tun 

30 00 - 

55.00 

Fuatie, chips, bat». 

lb. 

,04 - 

.05 

ig]ffwond, sticks. 

ton 

28,00 - 

30 00 

Lflcwood, chips, bats. 

Ih 

0?)- 

.03> 

Suffise.lsAves. I^ieily.haga. . 


70 OO - 

72.00 


Pumae. ground, bags ton 

.Suniae, domestic, bags ton 

Htnrrh, corn, bags 100 Ib 

Tapiooafiour, ba^... lb 

Extraetg 


Archil, Cone , bbl 
('iiestniit, 25'!,’, tannin, tanks. 
I)ivi-<livi, 25' ; tannin, bbl 
Fii«fir, rrystaU, bbl 
Kiislir, li.inul. 42', Ul.l 
(ianibii'r.lKj . 2V’; tnnniTi.bbl. 
lletnatme <tvs , bbl 

I b‘ni)o('k, 25', laiuiin, bbl 
llyiwrnic, hoIi.I, driiiiiH 

II vtKTiiir. IkiuiiI, 5 I", bbl 
bogwt.fsl, rr\s , bbl 

SlM.bl 

olid, 65'', fnnniii, 


T.otTAOorl, 111] 
Qucbra.'liolpi 

bl)| \ 
HuiiiHf, doni., 51' 


lb. 

lb. 


$65 00 -$87 flO 
60 00 - 42.00 
2.97 - 3 07 

. 051 - 06 ^ 

$0.17 - $0 18 


,hbl. II.. 

Dry Colors 


02 - 

04 - 

20 - 
OR - 
Oft - 
14 - 
04 - 
24 - 
. 14 - 
10 - 
.00 - 

04;- 

06J- 


Blacks Carbongiis, bugs. 1 u b 





works 

Ib 

$0 20 

$(l 24 

T.amplilni'k, hlil 

lb 


12 - 

4(1 

Mini'rnl, hulk 

l<iii 

35 

(1(1 - 

45 (Id 

Bliii's Brnnre. hhl 

Ib 


55 - 

(.0 

Pi iissiuii, Hii 

11. 


55 - 

6(1 

I’ltriiiiiurini', hhl 

Ib 


Oft 

. 35 

BruwTis, ."^lejiim, IIhI , hhl 

Ih 


0(. - 

14 

1 toiuest le. hhl 

Ih 


03J 

04 

( iiiher, Turki'\ , hhl 

Ib 


04 - 

(I4i 

; Irceiis Clirume, (' P I.lgllt, 





hhl 

lb 


32 - 

34 

(’hriifiu l•lUllIm'rl'lllt. bhl 

Ih 


12 - 

121 

Pan.s.I.iilL 

Ih 


3(1 - 

)5 

Reds, ('armme NO 40. tni.s 

)h 

4 

50 - 

4 70 

( Wide red, i tisk.s 

lb. 


10 - 

14 

Para loner, kegs 

lb 

1 

00 - 

1 10 

Vcrimlion, I'diglish. hhl . 

lb. 

1 

30 - 

1 32 

Yellow, f'hrMTiie. (' 1' bills 

lb 


20 - 

21 

Ocher, lYenrh, casks 

lb. 


.02i- 

03 


Waxes 

HuvberTV.bbl . lb. 

Hreswax, crude, bags . lb. 

Hreewnx, relined, liglit, bugs., lb 
lU-eswai, [Hire wlnte, rases lb. 
r'lUuletlilH, bugs. Ih. 

Cariiuuba, No l.bims. lb 

No. 2, Norili Couiiirv, hags lb. 
No. 3. North ('ounlry. bags U> 
.lupun, ctLsen lb. 

.Montnn, rrude. bags lb 

I'uriifliiie, criuU-, inufrli, IU5- 

I lOiii t> 1b. 

f'r\i<le, scalp 124-126 rnp., 
bags Ib 

Ib'f., 1 18^12010 p .bags lb. 
Ib'f. 125ni p .bugs .. lb. 
lief, 128-MO in p . bags , . lb. 

Hcf., M3-M5 Til p , bugs lb. 
Hef , M5-M7 m p , bags lb. 

Stcarir acid, agio prp(we<l, bags lb. 

Poiiblp prcsspil, Imgs. lb. 

Triple prcssctl, bags ... lb. 

Fertilizers 

Ammonium auIpliHtc, bulk. 


$0 28 

20 


32 - 
40 - 
23 - 
42 - 
23 - 
19 - 
161- 
.041- 


$0 30 
21 

34 

4) 

'.24 

.43 

.231 

10. 

16 

.04 


021 - 
1)31- 
0 ) 1 - 
.04 - 
.04*- 
.05 -a 
.131-.. 

;1T-- 


fob works 

100 lb 

$3 25 - 

$3 30 

]''.n s (touliie hags 

lOOIb. 

3 85 - 

3 

90 

B1o(m 1, driecl, bulk 

unit 

4 25 - 



Bone,raw, 3and 50,ground., ton 

27 00 - 

3(1 

no 

F'ish Hcrnp, (loin .dried, wks.. unit 

4 00 - 



Nitrate ol s(m1u, bugs.. 

too lb 

2,60 - 

2 

65 

I'ankage, liigh grade. 

f o.b. 




Chicago.. 


3.25 - 

3 

50 


ton 


PhosphaU' rock, l.o.b. mine*, 

I'lorula ticbblc, 6ft-72''i . 

'I'cnncsBCT'. 78-80“’, 

Potnssiujii n I unate, 80'';, bags 
I’otassiiim R'lljiliHir, bags basis 

00";, , .. ton 43 67 

r>nublc iiifttiurp salt . ton 25 72 - 
Kuiiiit . ton 7 22 ' 


$4 00 - 

8 00 - 
34 55 - 


$4.50 
8 25 


Crude Rubber 


$0 271- 
22 - 
.25 - 

.i?i: 

1!!: 


^7* 


Para—Ppriverfme . . . lb. 

Vprivcr coarse .. lb. 

PprivfT rancho Imll. , lb 

Plantation Firsi latex rrepe lb. 

Ribbed Binoked sheets lb. 

llrtiwn crepe, thin, 
clean , lb. 

Amber crepe No I . . lb. 

Gums 

Copal,Congo,amber,bags lb. $0 12 - $0 13 

Ka.sl Indian, bold, bags Ih. 23 - 23* 

Manila,pale,bags lb. .20 - 20| 

Polititmk.No Ibags. lb, 20 - 20;, 

iliimar. Hafnvia, ea.Hes ,. lb. .28- .*29 

Kingaporli, .No I. eases lb 34 - 35 

SingHpo^', No 2. i'a.ses lb, 23 - 24 

Kiuin, No I,ruses lb. 64- tS 

t trilutarv chipx, r'(i*es Ih. 18 - 20 

MiuijhVl, DarbnTlcw, bogs lb. 09 - 091 

Shellac 

Shellac, orange fine, bags Ib. $0 68 - 

Orange nuperfiue, bags.. lb. .70- .71 

A. C. garnet, bsgs.. lb. niiminsl 

Hlesfbed.bnnedry*, .... Ib. .76 - ,78 

Bleached, fresh Ib. 64 - .65 

T.N..bagB.lb. 62- 64 

Miscellaneom Materiids 

Asbestos, enids No. I, 

f.o.b., Quebec , ah ton $500.00-. . , 


Asbestcis, shingle, f.o.b., 

Quebec.sh. ton 

Asbestos, eenieut, f.o.b., 

Quebec.sb. too 

Barytes, grd.. white, f.o.b. 

mills, bbl .net ton 

Barytes, grd., off-color, 

fob. mills bulk , net ton 

Barytes, fioated. f.ob. 

HI Louis. I)bl net ton 

Barytes, crude f o b. 

Ttiines, bulk net ton 

Caspui, bb] , terli , lb. 

C.'hinaclu> (ksolin) crude, 

f o,b («u ncttoli 

Waslipd, f o li (ia . net ton 

Powd , f o b (la net ton 

(Yude f t) 1) \ a not ton 

(•round,! oh Va.. net ton 

Imp , lump, bulk net ton 

lini), powd t, net l<*n 

lYhlsp.'ir, No I pottery, long ton 

Ni. 2j)off('ry .long ton 

No, ] soap lung ton 

.No I Cana<lian, f o.b. 

Tiiill long ton 

(^Iraphite, Ccvloii, luiiif), first 
'juailty, bbl ib 

('•'vlon, bbl ib. 

High g r a «1 e amorpho 
cruile 

(luni arable, amber, sor 
bags 

(iiini tragncaoth, sorts, bags 
.No I,hags 

Kicselguiir, f o 1) Cal .. . 

Fob N 5 

Magnesite, erode, f o.b Cal.. 
Puiiiiee Btofir, imp , casks. 

Itoiii , lump, libl. 

I *oni , srouml, bbl. 

Hiliea, glass sand, f o b Ind 
Hiliea. sand bluHt .fob Ind. 

Silieu, uiTiorplioii.s, 25(Fii)esli. 

f.ob Ill 

HilicH.bliig sand, f o h Pa 
Soapstone, coarse, f o.b Vt 
bags 

Tale. 200 mesh, fob,, Vt 
bags 

Tale. 200 mesb. fob fin. 
bags 

Tale. 200 Hash, fob I,. 
Angeles, hags 


PeiniBvlvamQ 
Corning 
('ahell 
.Sotriernet . 

Illinois 
Indiana 
Kansas and • tklahomfl. 28 deg 
(’ahfortiiu, 35d<'K and up 


Motor gasoline, steel bbU 
Naphtha, \ .\1 A P deod. 

.steelbhls . 

Kerosene, ref tank wagon ... 

Rulk.W Vt export.... 
Lubricating mis' 

('vluidiT, IVnn .dark 
Ttlooiiile.vs, 30(0 31 grnv 
Paraffin, pale 
Spindle, 200, pale 
Petrolatum, amber, hbls . 
Paraffine wax isee waxe.s) 


$65.00 - $85.00 
'25.00 
20.00 
15.00 


20.00 - 

16.00 - 

13.00 - 

28 00 

10.00 - 

21 - 

7 00 - 

8 00 - 
14 00 - 

ft 00 - 

14 00 - 

15 00 - 

45 00 - 

6 00 - 
4 (10 - 
7 00 - 

20 00 - 


n 00 

.25 

9 00 
9.00 
20 00 
12 00 
20 00 
20 00 
50 00 
7 00 
5 50 
7 50 

22 00 


061- 
(151.. 


IB 

ton 

15.00 - 

35.00 

lb. 


15 

16 

.11) 


50 - 

.60 

Ib 

1. 

50 - 

1.60 

ton 

4U 

00 - 

42.00 

ton 

50 

00 - 

55.00 

..ton 

14 

00 - 

15 00 

lb 


03 - 

.05; 

Ib 


05 - 

05; 

lb 


06 - 

07 

ton 

2 

00 - 

2 50 

toll 

2 

50 

5 00 

1 on 

17 

00 - 

17 50 

Ion 

2 

00 - 

2 75 

ton 

7 

00 - 

8 00 

ton 

6 

50 - 

9.00 

ton 

7 

(10 - 

9 00 

Ifl 

ton 

16 

00 - 

20.00 

Oils 




W . Ils 




bbl 

O 25 - 

3 50 

bill 


85 - 


bbl 


9| - 


bbl. 


75 - 

' 

bbl 


97 - 


bl.t 


98 - 


r bbl 


20 - 


bbl 


04 - 


, Etc. 




gal 

$0 22J- 


gnl 


2Ii- 


gal 


14 - 


gal. 


07 - 


gal. 


25 - 

27 

gnl. 


.20 - 

.22 

gal 


28 - 

.30 

gal. 


.25 - 

.26 

lb 


.05 - 

.051 


Refractories 

Bauxite bnek. 56";. Al^Cj, f n.b. 

PittHbiirgh 

Chrome bnrk, f o.b F'-astern ship¬ 
ping points . . 

Chrome cement. 40-50“ , Cr/)* 

40-45'!o CrjOj, sacks, fob. 

Eastern shifiping points.. 

Fireclay brick, Ist (piality, 9-in. 
shapes, fob Ky wka. 

2nd (jiiality, 9-in shapes, f.o.b. 
wka.. 

Magnesite brick, 9-in straight 
(f o b wks ) .... 

9-in. arche,«. wedges and kevs 
Scraps and splits., 

Silica brick, 9.in. atEes, f o.b, 

Chicago district 

Silica brick. 9-in sires, fob. 

Birniingham district, 

F.nb. Ml Pninn.Pa 
Silicon carbide refract brick, 9 -ir. 

Ferro-Alloys 

Ferrolitanjiiin, l^-IBT^ 
f.o.b. Niagara Falls, 

N.Y.ton $200.00 -$225.00 

Ferrochromiuni. per lb. of 

Cr.6-8'‘;C. Ib. .11* .HI 

4-6‘‘fC . . Ib. .12- .13 

Ferromanganese, 78-82% 

Mn, Atlantic aeabf. 

dutypald.gr. ton . 120.00 -. 

Spieceleuen, 19-21% Mn.. $r. ton 40.00 -. 

Ferromolybdenum, 50'60% 

Mo.perlb.Mo .... Ib. 2.00r 2.50 

FeiToailicon. 10-15%.cr.ton 46.00 - 50.00 

50%. i .gr.toA 95,00 -. 

79%..r fon 150.00 - 160.00 


ton 

$45-50 

ton 

ton 

5(k-52 

23-27 

ton 

23.00 

1,000 

40^46 

1,000 

36-41 

ton 

inn 

ton 

65-68 

80-85 

85 

1,000 

48-50 

1,000 

1.000 

1,000 

48-50 

42'44 

LlOO 00 
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per lb. of W.lb. 

FefiTi^MrHnium, 35-50,0 of 
U. perlb of IJ... . lb. 

Ferrovanadiuiu, 30-40%, 

4 per lb. of V.lb. 


•0.90 - 18.95 

6.00 -. 

3.50 -3.75 


Ores and Semi-finished Products 


littUlite, <ti)ni. cruitlir>4l, 
dru‘<l, f.o.b. fliiippitijc 
points .. 

Chrome ore Culif. concen¬ 
trates. 50*,.min ('rjCr. 
Cif .^tlantiOBCHboiird .. 

Coke, filry , f o.b, (iveim 

furnace, f t) b. ovens .. 
Fluompar, fiivri, f.o.b. 

miiU's' Illinois.. . • 
IlnicnUe, 52'.’i, TiOj 
MaiiRanese ore, SO*.! Mn, 
c I f. Av!iiiiticseB|>c}rt. 
Maneanese oro, chemical 
(MniV .. 

Molylslonue, 85',, Mo.S. 

porlb .MoSj. N V 
Moniitite, per unit o( ’I'hOj, 
c I f . .-Xtl. wjiport . 
I^ites. Hpan , imes, c i f 
Atl floaijort 

Pyrites, Spall . furnace sue, 
0 I f Atl hcaport . 
Pyritin, iloni fines, f.o !>. 

mines, (In 
Rutile, 95' ;, Ti ()2 
Tungsten, sclieeiue, 60',',’ 
W()| and over, per unit 
WO, 

TuDKSten, wiilfrainife, 6{K', 
WO, Rixi over, piT tmil 
WO, 

Ounmin ore (ourn<itile) per 

11) of T^Om 

nrainum 96"', p«T Ih 

Vaiiadtum pcntoxide, 99*', 
Vaniifliuni ore, ner lb V,0(, 
Zircon, washen, iron free, 
fo b.Pnblo.FIn.. 


toll 

$6 1)0 - 

$9.00 

tor 

ton 

toll 

ton 

22 on - 

2(] 50 - 
7 (1(1 

6 (10 

23.00 
24 00 

7 50 
6.50 

ton 

lb. 

2 ( 1 . on - 

OIJ- 

21 30 
.Oli 

unit 

.33 


too 

75.00 - 

60.00 

Ib. 

.65 - 

.70 

Ib. 

.06 - 

.08 

unit 

• Hi- 

.12 

unit 

.lit- 

.12 

unit 

lb. 

.12 
.12 • 


unit 

6 SO - 

8.75 

UDll 

8.00 - 

8.25 

Ib. 

3.50 - 

3.75 

Ib 

Ii) 

lb. 

2 25 - 
12 00 - 
1 00 - 

2,50 
14 00 

lb. 

IMi- 

.13 


Non-Ferrous Materials 


Cents i>er Lb. 


('tipper,elcfirxlvdr 
Alumimuii, 98 tii 99'', 
Aibinioiiy, wliulc-suie, 

15 - 151 
26-27 

Chinofio and 

Japitiicrtc 


H- 81 

Nickel, Virum nictnl 


28-30 

Nicltid, mgnf utid sh'n 


30- 

.Monel sliot and blocks. 

32.00 

Monel iiM'tal. ingots 


36.00 

Monel inet:d, Bliect bars 


45 00 

Pin, 5-toii lots, Struils 
Lend. New 5'iirk,spot 


41 371 


7.25 

heait.lC. .St Louis, fipol 


7.00 

Zinc, spot, Now York 
Zinc, .ipot, K. S(. Louis 


6 85 
6.50 

other Metals 

Silver leoiuinproial). or 

$0 661 

( udiinuni 

Ib. 

1.00 

liisiniltli < 5001b lots) . 

. 11). 

2 55 

Ciilmll 

Ib. 

2 65f«2.85 

Miutnemiini, ingots, 99';; 

11), 

1 25- 

I’latitiuiii . 

or 

116 00 

Ir dinni 

OR. 

260.0(Kc 275.00 

I’lillinlitjTn ... 

or. 

81 no 

Meroihv 

7511i. 

68 00 


rininhed Metal Products 

"’arehouHe IMoe 
C’eniB per Lb. 

( I aliectn, botroUeil . 25 50 

(-lo|iper bt.fitjiijs . 30 75 

C.^)pi>i.T rtala . . 25.25 

MirIi brass wire. 19 37j 

High brass rods . 17 00 

I.SIW hniiw wire . 21.10 

*Low iinwB rods . 22 00 

Bmte.l brass lubin*. 24 25 

Hruaetl tironre fubinjl . 29.00 

'^(‘atrjli'ss copper tiibmg . 25 25 

SeaniWs high brass tubing. 23 50 


OLD MKTALS-The fnllowing are the tloalen’ 
purchiising itricc# in cents per pounii. 


Copticr, iicavy and crucible... II 60(«ll.fl0 

Copper, lienvy ami wire . 11 50(«M.60 

Copner, light and bottoms . . 10 00(o 10.10 

I^ad, heavy . 5 75(o 6 00 

tea . . 3 50(o 3 75 

Breas, (leavy .. . . . 6 50(ei 6 75 

Brass, liifht ... 5.75<i7^ 6 00 

So. I vellow brass fvirnings. 6,75^1 .700 

Zino • 3.75(«’ 4.25 


Structural Material 


The following base pricee per 100 Ib. am for 
vtructural ahapea 3 in. by i in. and larger, and platea 
5 in. and heavier, from iobbers' warehouaee in the 
cities named: . * 


Btruotural shapes... 
Soft steel bars .... 
Soft steel bar shapM. 
Sdt steel bao^.. 


PbitM.itoiia.thU.... 


New York 
13.29 
3.19 
3.19 

l:S 


CU^o 


3.04 

3.04 

1:11 



Construction and 
Operatioi^ 

Arkansas 

.SMI I’ll ’I'hf h’ort Siiittli illlzfi 

<'■> , Ml.nth t>i gnni/cd, bii't pbtiis iiiniti 
\\ii\ I'oi till .-im tltni Ilf [i lH‘\v l-sl(it\ tiliint 
It)) ' oniiiit'i < litl ft'i lu'xiitit tion iliintl' 

Htg. niiMiig. diving iiiid oihti iniuliinorN 
vviM in iM‘'l;ilU‘il Uiillct Kniglit m presi- 
ib-nt 

Calif.irnia 

l’'.\Kri-'lt .loiin I' llaiiditllg, nil ollbiitl of 
llif Mngcls t'diipei Mining t'o , MilN bldg, 
San h't (Iiii'lst'o, is Ml the In atl tif n in \v toiii ’ 
pHiiv now being oigitidytd to I'oiisti in t and 
opiTMt*- II 11 'lni'iil inamif.ii’tiiring idiiiil on 
site .selcrtmi near Mxt tfi It vv dl numlst 
of M mitnber of btiiltlIngH iinii I'Mlinintfil 
to lost nmie than $2.0(J<t,iibO. ^Itii rna- 
I liinei v Wllllnin I*', Mnnipiir*'},. attorn»'>, 
•Mills itldg , San ^■‘l iinflsco, rt'pro.scnls tin 
iifw (iiinpan>. 

ftici'PiNt; Tlic .Swavnc t'rcn.soting t'o, 
|)|:ins for exten.^ions atnl Inipiovomonl.s in 
Us plant, ini lulling Uie liiHtaUallnii of adtll 
I loliai etiliipna-nt 

.\lKitrKn--'riie Yosfinlte (’ftni'Ml t’o. I'e- 
Cfiitlv oiganlyrd, Ih having jilnna prepared 
b\ till- Hind I'lnglniMMing Co. KauHtiH t'itv. 
Mo. foi tin oroition of a now mill on l.riOD- 
ai H sltt artiulfi'il on Hit' Mtrti-d Rlvei. 
iifiu Mcrttai. It will t'o.sl .liiptoKiniatfB 
$ 1 , 1 ) 00 , 0 ( 1 ( 1 , witi) itiachlnt-ry 'Plif .Agritultu 
lal Inline A C'oinposltc (’o., Ainorloan Na¬ 
tional hunk lUtlg . San I'laixiat ti, t,^ intoT- 
' sti d< in tho iirojfct ,1 10 .Monroe is an 

nfht'lal of tilt* cornii.anj, 

.StO’TM .Sa.V I'lIAN'ClNfi)- Tbi' Mltlll & 
'rinitnil Coip. Swift SI. Is Inking bitts 
foretho onaiion of tlic Initial units of its 
ptopoNt'd now plant on Hito rofi'ntl 5 an- 
(luiroil, and wllJ oomnu'm'o wtirk at nn atirh 
datt. U will (d.Ht in oxcihh of $ 1 , 001 ),bdo, 
willi nim hliMT.v. H»*afiquat'toi'.s aro at i:io 
Itroadway, .Now Tojk Tito ongliiroi lug (b-- 
liartna nt. 1 IL'T-llJ) \Voslorn Axo . IMtl.'^bnrgli. 
I’h , h'lank I KIIIh, I.m In oliurgo 

Connecticut 

-MANfitKM’n'.H— Tlio Oxfnrtl Soap Co lia.M 
v\oik In progriaK on a .l-atoi'y mlditloti, 
liiixir.O ft, to bo oquippfd as a fiddapar- 
giliidiiiR mill and will conmionta* tho nmoldn- 
^'I'^ in.stall.’itlon at an otirly dato Coniploto 
pulvoriylng <>r)iilpinonl will bo Instiillod 
Ctlhor oxtonalons and linprovomont.y aro 
I ontoinplatod for con.siderublo InoroaHo fn 
olltpilt, 

Florida 

Tamoa— Tho 'raniim Ita.v l'orlill/.*'i Co, 
iiiftitly organlyod wdtli a oajiltul of .$1,000,- 
0 ( 10 . pio fooling plans for tin- opt ration 
iff a total plant. .S W .Mloti i.s piosldont. 

Illinois 

1)B ft'K—The .Minoru! I'oint Zlno (’o, 
Room 1111, 1-10 South l->eatborn .St., Chi¬ 
cago, has jilunn iindm way for a now sinolt* 
ing plant .and g’lnoral wnrka on loial hII*“. 
to coal In oxooHS of $1,000,000, with equip¬ 
ment. Tho lA'Onard Koglnopring Cti,, 37 
South W’abaHh Av«-.. f'hlougo, In t'Tiglno'or 
William Sooti la prosldonl 

-The •('hhago Rearing Molal 
<’o, 2231 WoHt 4.3rd St, will Immodluiely 
oornrnonoe oroollon of a now Ig-Htory build¬ 
ing «t lt« plant, SaxlOO ft , tokoat $19,000. 

Kansas . 

Wichita -’I’ho Itlllinga 1‘alrU ('o. hut* 
haaeil a ptntlon of the new building to bo 
t'reoted at Lulu nnd Doughu Sir.. 80x 120 
ft., for a now works. 

Maryland . 

Havre de Qiucb—T he Tiger Tire Co.. 
Toronto. Ont.. is completing negotiations 
with the local Board of Trane for the ar^ 
qulsltlon of a site for the erection of a 
new branch plant for the manufacture of 


ili(-s nnd iidil)*'! gi.ixls I’rtHK'fty has been 
tionulftl to M-tuif tin plant, which Im osll- 
mai. d to ( M'^t Miipi oKlniafcIv $20(1.000, With 
inmhim-iv I'lunv nti] f4,)on tx. tlrawn. 

lUtiKii.s'i'xw \ - 'PIh' 'Piinnors' Hide A Tal- 
lt‘\v Cii has rtiinnionood tht‘ rebuilding of 
Its tdant, (h'strov i‘d by tiro ii number 

I'f Muuitli.s ago, and iiljin.s for the inatalla- 
tloti ttf niatliiiiMV at (hf fiirllest date, to 
iiifUnlf ini'lting ctiulpmsnl, iircrRi'R. grlnd- 

M . ft . 

ItAi.ri.Moitic- The .'^laiidaid .Sanitary Mfg. 
v'ti, Ittssoniai Itlilg , CUtaliurgh. I’n., has 
autlioi l/,i'd iii<> IniiiK tliiilt' piM'paratton Of 
plans fi>i til* Initial unit of Us propoaed 
m u fiiiiinfli d prodiii t.s |)bmt on site lately 
Mftiniifd (III .Mil Avc. It will consist of a 
iiiindx'i (if bulIdjiigN, (Rlinialfd to custf In 
CM css (>i $1 11 ( 111 ,( 111(1 with machinery. 

Michigan 

I’i'iMShKV 'I'hc Northweatern I’ulp A 
I'apcr C(I has (••ntatlvc plaliH und(‘r eon- 
sidciaitdii I'lH tlic rclmlldlng of tlu- portion 
of Its lo(al pulj) mill dcstr()>'cd by fire, 
.Mav 7, witfi loss cstinuitcd at $100,OOO, In¬ 
cluding ci|uipincnt. 

Minnesota 

.’s'c I'Mi.- 'I’h'' Waliltirf l'«ta*r I'nKlucts 
'’o luiH awardt'd a conlrjict to the Steon- 
hcig (‘oiiHti u( lion (’o. lOntlIcntt Rldg., for 
the cri'ctiori of iis pioposcd HOW plant at 
2230 Mvrtlc St., to bo Lnlory. 84x110 ft, 
estimated fo cost $12.'».ooo, wdth maoltlnery, 

Missoin’i 

St. Lons 'I'hc AiilieuHcr-HuHch Brewing 
AsHiH'iallon. !Un and PeRtalozKl SlB.. wlu 
remodel its malt fiouRc and a portion of It# 
stock houHcs foe h plant for the inanufao* 
tuvo of glucoM*' and klti<1ro(l piaalucts. The 
inno'ovcmont wltii c<iulpnient Is estimated 
to cost $300,000 Work will be commenced 
at once 

<’ai‘K (fiiiAHiiKAC The MtirtpicUe Cement 
Mfg Co. 110 South 1 leJtrhorn Ht,, Chicago, 
111 ., has iitinliaHcil ihc local plant of the 
Cape (Ihardt.'HU I’orllantl Cement ('*0., for 
a ciHiKlttenitlon said to bo $2,000,000. The 
mw owiicr will take imnuMUiite posseMlon 
anil will il^vclop plans for extensions and 
improvemcniK to increase (he i)r»‘Hent ca- 
piicit>', 

St 1/)Cis--'I' hc yL U-Rchen & Sons Rop* 
('o, .59(19 Kcnnerly* Avc,, )ih« awarded* a’ 
contracl to .lamc.H Stewart A. Co,, Boatmen 
Lank Uldg.. for the erection of u new build¬ 
ing al Its wire rope inanufacturlnK plant to 
I list $ 100 , 000 , to be cqut^ed In paK as a 

te.sting lab<n'iitor> * 

New Hampshire 

DaMU'HY—' ria^JAird Motor ('o.. High¬ 
land Park. Mh'li, is planning for the con- 
stria lion of a mil) on garnet propertlcM on 
the VV'^ilmtit highway, rocenlly twqulrcd 
from the Ciarnet Crlt Co., for material for 
the polfHhing of plate gluHH. Pulverizing, 
grinding and I'cftnlng nmchlnepy will be In¬ 
stalled The output will bo used at the 
(omAmv glass plant at CilaR«met’e, Pa., 
comprising the forTrnM' plant of the Alle- 
glicny Cla.sN ('o. lattdy ^urchaRcd. 

New Jersey 

.Nwvvakk—T he I'IoikI & Conkllu Co.. 182 
Chestnut .St., manufacturer of varnlRhea. 
etc., has filed platiH for the Immediate erec¬ 
tion of an ndclltlon to its plant to cost 
about $40,000 

I’Karfl AMHev—The manual training 
eonimltlee of the Board of HJdm'Otlon ha« 
been authorizt'd to arrange for the pur- 
fhaMc of a khr furnace for Installation gil 
tlie local school, to be iwed In <-onnectlon 
with metnl casting Instruction. 

I’KRTH amhot—A company is being or¬ 
ganized by Rmll .Sln-mlau. Rwm 209. 2.17 
Smith St., to construct end operate a local 
oil plant for the manufacture of a gHsolIno 
substitute. The Initial works will cost 
about 850,000. 

Trenton—T he Mercer Pottery Co.. Muir- 
head Ave.. manufacturer of general ware, 
will commsnoe the erK*tlon of a l-itory 
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lulflltloJl to r-cMl yhoiil Jlo.OO'i. rxc'lii.su !• ol 

jNkwahk ' 'PIh' <\*lluloi(l t’o, 20!) 

SL. 1j«m oompW'tJ'd pliius for the constnu- 
tliWi ^of »i tU'W plurit JiMltlitlon for ^ciu i.d 
In <-.'ipa(it,'^ l to ' o'-' 

\%ith «‘(|ij|pnitrit 

Ml<Tn’)u:N - TIm- Ktnpiir Floor W il' 
I'lU' <’•>, Avt , Iiijh boon hcmii‘^'1 

by tn’W inii-roMtH aiid plans air li'-inf. n 
raii^iMl fot thi' jrimicdiali- ri'OiKiiiltii; <>1 Mk 
plant. wiiKl; bas bi-cn Inarllvi* foi '"III- 
lina- p.ist Alti'iations and Irnpiova m* nt'- 
W'lll !)(' tiiadi' in Dk-' tniildlriK ami MiiMhiti'iv 
vltti tlf liiKla Hal ion of m-ci'ssaiy opiiatiiu 
»a(ulpiiit*ri| ilov S(h\A<‘IUiM 1 h plant ‘Op's 
inp ndont 

*'AllTPliri'—TJio Moxican I'ldiob-nn 
Kill riiuki’ ('xtrri-^ions ami iinpi o\<’M ii iii m 
il.H local oil Vioiks, jin liidnij; tii<’ . m | lam 
t)f JM'VV hnlldluK^ 

1N.-W Yi.rk 


I'Niht iMii.i-iat May ti. dostroyi r| i 

poi’ljoti of’'1lH- plaiil of 1||<' Fort Mlllbi I’oll' 

& I’api'i' t'o, with loss I'.Htiniatod at Jl'H'- 
OOn. indndiMi^ ciinlpniont. U is platim d oi 
nbiiiid. 

(Ii'iNKVA- -Tiio Ciojieral (Jla.ss Fo . ln< , i' 
(’I'liliv oiK.Hii/'.cil by llochrsli'i, N V, In 
IcjcHts, lias aciiuiii'd Die plant ol Do 
Geneva tJla.HN I’loduclH (’o, and Kill tiil>< 
linniedliit)' poHMOMMion. The new i'ompain 
will cvpaml till- factory and pui’posc^ lo 
install additional cipilpnicnt for the piodm' 
lion of nbi.s,-. under a lueently devclopid 
pro( es.H 'rile (otiipany 1 h headed hy Heiim 
.!, and Kail II Growder l^ouls IC l•'u!lel 
Itoeliester, allot m y , Is ja'presentalivi 

N<»rtii Caroiinu 

('ll AKi-oiTi, 'Die Ornanientfil Stone t'o, 
1J!» Drevaid ('ourt, wdll eoniinenei' Die elec¬ 
tion of a iieK plant, 7r>xllltl) ft . for the 
inamifat t lire of jirceaHt Hloiie products 
MlxliiK and Kt'lndltiK irmeliinery, rnoldini; 
etiparatus and other equipment will be Iri- 
Hliilled \V F Met'anloss in president , and 
(' .1 llelnis, seiretary and tieaMUicr In 

ehat K* 

HnAl'Koirr ,M 1, W'll^Dit. neaiifoil, lias 
plans iindei i oimnl-'i at ion foi Die cstnb- 
iishriHOd of a Imal plant foi the nnniifiu- 
lure of ferlili'/ei piodini'^ Iimiinic-, .m be- 
ipK nmdi' foi l•l|lIlpnle||^ 

Ohio 

t‘oMiioci'oN 'I'lic <'olinotila 'I’lie A Dull 
llei Go, Manstbld l> Inis neipnii'd Die 
loeal plant ol Dm Midi.iiui 'Pite A Koldi-i 
Go, amt uill iisi the piopcil\ as a In iO'li 
works M\leii-oons anil liopi o\ ein.nt s ii< 
idaniied 'Pin loaip.iiiy will also cooDnu' 
it.s bram-ii faeto|\ ,i| t’oliinildano. 't 

lasnoN 'Pill .\ine<i<.iii \’itiiJled I'loiimta 
Go lias bioKeii nioiiml toi a m w I siom 
plant to iiplaii IP woiks di'strnveii In llie 
tally in .Match wllii loss o| mImhiI $|iia('mi 
New tIKHlllheiA will hi lospillrd 'Pile likl'll 
is I'sDntaled lo.nqAlosc to wilh 

etpliptlient 

\KU■|'(l^ I'Mi.s Till- N-wlon l-allv Kid» 
bet ' 'o , !,c 1 eh Ol n 1 ti i/cd, h c-. c \ f' to-ic ni i iid 
itnpro\ einetil wmk in |)ii)f;i,-.s ,il lie 
foiniei loea) pl.'^nl of the 'I’l llinball Kiibb'i 
('o, ae(piiii'd from De- tneivei, 'iiid put 
poses to li.iVe^Die null leidy I'm -..INII. 
I'fiily in .him- Fipiipinenl i\iil In- pmvided 
for the emplo\im-nl i^’’ •ilnuit ■'‘d) itieii 
Irvin Jordan is vice pics|d»'tii -imi peiiei.-il 
inaiui);er 

Oklnlionui 

DAl(\.sn\i,i. Tpe I'.anisdall UrllniiiK Go 
has eoinmemed i nlai Ketiieols in ii^ local 
othreflmriK pi.mi i<i imiets. Di, liamUiti)* 
tapa<-il\ to iliout '■..i'lni hid p.ii dfl\ A 
niinilier of mov pi ml unit-, will In 'iiiiippcd 

I’onca «'ir\ Gl’hc Matl-iiid itdltiinr. Go 
win reb'iild the pmtioh of iK im.il oil plant 
dmlloved b\ the leienlh Willi In---, aji- 
pioMnndiu.; SHa.niiH 

PeiiiiHylvanin 

\\ \nuKS The I'oiiewanno llefhtiiiK Gti 
Ills telit'itne pbin.s undei loiiMde^ahoii foi 
tie rebuildint: of Dn piAtlon of its I’hint 
\i» 1, de.stroyed b\ fhr-. Mi\ 7. with loss 

estiinat«-d at |7f)0,tnM), im halim: ina<himi\ 
A"'he tompniiy Is operated hi the (■'red <1 
( talk Go., lOSl V\'e,st 11 111 Si Glcvctaml 
Ohio 

riTTBnUHOIl - ■ The Vltio Mfg Co. Ill) 
Ollffe Bt. manufin fuier of enamels, oxides 
etc., hns Hied plans foi Die •re.tioii of 
l-8tory plunt a<ldtlu>n. estimated to coal 
fH.Obl), exflusi\e of equipment. 

FbaNKI.in -I’ne, May 7. desiro\e<l i\ por- 
tloD of Die No, J Kellpse reflnlnK (ilant of 
lh« Allnntic DertnJmr t'o. with Iona eatl- 


im.t.d .|| FU.iMhi It IS pl'iiini'd to fehinld 
lb ad'piai'lei s an at Jill ra‘'S\uiik A\(*. 
l-hll iili-lpliia, I'll 


T) rrsMi t’l.ii 'Pin Nidion.D 'Piibe to. 
link lUdu Ims taken title to piopei tv on 
J. Mill. , SI , irdls:i2:i ft . to hr mad as a site 
Pif a m w icseaM'h ialio! a lotIM.itm W'll! 
p. di iwn at an e.-ii'ly dale 

I’ll ii.APPi.Pi i 1A The 1 ■liil-h’'ibf r llosboard 
Mill;. Die, licl.iwaii ami 'I'aD'Ci .Sim. has 
III. (I pi. nr fot De- iimtmn of a m w l-stol\ 
liNildiiir at its plant to I'ist aixiiil 


i:oi 1,1 •iTP ’Pile Doilietti Ghc-s <'ii. Gorn- 
iip .\ 't , Maeiitly otnani/.rd with a caplliD 
,,t s ; .'Oii.lidO, l.s consldrt im: plan- I'm the 
.III Hull of a iie-w plant at Uoiiletle, on siti- 
IH.W le-mk srlecled J *1 Groine S Goff 
III oh De Yonipany ' 


Texas 


I dmi Ms I-. Nil It'dll’.’Pile .Mimnolia I ‘ct rohaim 

I 'll hallas, ns plannitm f"i H'v (on.st niellon 
Ilf I m-w' plant on local .she fm Die pio 
doitioii id’ carbon bhuk, es(inia(«d to eo.si 
ilo-i to ,'fd'IHl.OlM). with m;uhiner\ Appliea- 
lion has 1111 * 1 ) made loi pcimission 

I-'iii('i WoitTH— 'Pile 'Pi unseonti ill'll till Oil 
Go I’lDsliui r.di. I’a . has phiii.s ne.ii mi; eorn- 
pjilion fm the election of aii addition to 
Its l.ica] ir'Ihii'iC to lin hide lie- itmia ll.itlor 
ol a m-w unit fm pasolim ni.i iiiifai-t iii <- 
■Mill- ami oih'I cqiupincnl, c-siinrDed to 
I usi f:.0(1.000 II J> JColuie-oii p. VP'- 
]ii esideiit 

l'’oi!T WoiiTH —The 'I’exlioma ()i| X- Kefln 
iiq; Go , VViiliila Falls. 'Pe\ , ih jil iiimu^; fm 
Dm- erci'Don of a new loea) [ilant foi gaso¬ 
line leflninn |( will eonsiM of I units eaiii 
wiDi eaiiaeily of rd)(j bbl a dav, e.stlrnated 
to cost rtoHe (o Jl.'ififl.flOO. with macliinei'y 
W 15 Mamillon is piesident 


Tkxas (’ity—'P ile .Marl,Did Itejlninn Go. 
opeialinp: a loeal oil storas'r and distiibul- 
tiiu works, has preilnilnary plans under eon- 
slderatlon for the erei Don of an oil reflnerv 
in the vif'lnily of its [ire.setil works, esti¬ 
mated lo cost in ex<‘esH of !?2ri0,00(i. with 
tnarliinei y 

F'Jl. Faho -WeilB. Stillwell SimmivS. Inc-, 
has pbiM.H nenrins' eotiqileiioii fm the lon- 
slnirDon of a cotton oil null, to cost h[i- 
pioMDialch $!>ll,()0() Tie- ei|uqmienl will 
he elrCD icallv opciat'-d 


Wi'cit Virginia 

Mohoantown -Ttie I’ldtcd Slates Wlli- 
dow <:ia.s‘. Co has jilans lor De- inslaVation 
of 'tdditimial machinery at its !<e,il jdant 
iiulmiim-, p;m [noducers ami oihe! (•(juiii- 
(III III Fvlcii.sion.s will lie luiili \ portion 
■ i| ,1 hood nssuc of SijriO.oiiit now beins 
•-'dti will be used for tlie e.xiianslmi Waltm 
\ ,hiie r is |j| oMrli.iit 


New Companies 

CltKMU’AT, FkoPI'CT.-; Go. NcW 
Mm'k, N Y . chemicals and chemical bv- 
iMiulmts, JJk.OOO I Mcoi pm aioi.s H l.aul. 
<' ll'iK'-tinan and K linker l-teiu-esenta- 
D\i lli-im.in (Joftlieb, I'd'i Jlrmiihvay 
‘'.vri'Mhi <'o , Doston, Ma.ss . i.-llmil oils, 
^;{ 7'dt.fUiii Ib'iiiv L K Kicner, [>rcsi 
d'Ilf and Diibi'il Gulhi, tieasin.-i, both of 
I’.e-.ton 


Incoriiorator.s K 1 and Searcy Kld^e, 
both of Kansas ('.'ity. 

T'.'I’PIN'JKH-Smith Ghkmicai, Go. 37GJ 
Wabasii Avt-. Ghiciigo 111, t»ri;anlzed; 
cliemicals and chcniieal byiirodue.L.s. Ber¬ 
nard and .Michnc) lloltxinan aie lieacis , 

1m-:ma Tan.x’ixo Go, SHlern, Mass.; oper¬ 
ate a leaflici tMiinejy. $2rnihM) i’aul Hars- 
faM IS [>M-.sident. and .Morri.s M Ijcvln.s. 
I Kif (licsler, Ma.s.s . tieasui->-r and, rejiresen- 
lativi. 

.\Ti.AH Rock Sai-t t’o . Wllmintrton. Itol , 
salt and deiivalives, $100,000 Represi'n- 
lativc; t'orporation H'ru.st Go of .\merlca, 
dll Font Fldk'.. Wilminy;tun. 

SicAiioAKO CuYflTAT- Gi),. Ncwafk, N .1 ; 
elieinicals and chctTiU’al byproducts , 

000 Incorpoi ators' Jame'* F. McKenna 
,]ohn M. Willinms find John F. Burrell. 67 
Stockton St , Newark. 'Phe la.st noteij i.'- 
1 e)i| csentativt' ^ 

I'MVttKSAi, Gtpsum Go.. Ttotan, 'Pex.. 
syiiHum pioducts; SlOO.OOO. Incm jioratora 
(” F Williams, I., h'ord and .f. B Plray, all 
of Rolan 

.VOIITITBASTKHN GONrKFTl'B 'PlI.K Go , Woi - 
ccslrr. Ma.ss , concrete and comont pi-od- 
nets, TiOO sliare.s of stot'k, no par yahm 
Isaac M. i*'!'e(‘dman Is jncsidtuit, and N A 
l-'Hdd.stad, \\'orce.stt*r, treasurer and repre- 
•sentatlve 

'I'lunonotioH GirnMirAT, (.'our., Wllmltm- 
I »n. Itch, chemicals and chemical hyprod- 
iii't.s. $20.01)11 Repre.sentatlve: Gofpora- 
tion Service ('o , Equitable Bldf;., Wllminjf- 

t-Ul 

Ar.riNB Oil. ('o, San hYanclsoo. (?allf . 
eflnod petroleum products, l.'iO.OOO. Tn* 
eorporntors S Heibert Bnnyon, W. S, 
Bopps and <' 1j. Frodliip Re[)resentallve 
'Phomas .T Straub. 44r> Sutter St . San 
FranciHco. 

RaLKIUH AsnUHTOS & SHINUbK CO.. 217 
Pullen Bank Fddp, RKleiph, N ; a.sbeM- 
tos and compo.sition produet.s , $100,000 In- 
eorporators I'errln Jhi.shee. 1) 11. Winslow 
and C. F. Kooneo 

NakLo <'() , Rumford, Me , ehemlcHl.« and 
ehemical byproduets, $200,000. William J 
l<c-ader Is [irtisldent. and .1 Abbott Nile. 
Irea.sur'or. both of Rumford Represenla- 
tiye • Ralph 'I' I'arkei. Rumford 

Ukili.t - WjirriCMAN Go , Fliil.Tdelphia, 
Fa., beint; orK-.ini/.ed to manufaetiire cliemi- 
**al.s and chemical conqiounds Aiiplh ation 
for a .stale (hatter will be m.-ide Ma\ 2 Vi 
Hc{)! escnlahvc ■ h'lank A Moorshead. 
Goiiimmiweallh F.Mr , Fhiladclphia 

S|T!‘KtHo}i On. Co, SamUi'^kv, O , refined 
oils; .$1 ilii.iMH) I ticorpora Im.'^ Marlin ,I 
Mmiahon and Albeit .1 SaieO'is. lioDi of 
S.indusky 

Ni-:w k^Nci.AM' Fonna.Ais ('o, Fo.ston 
: [X'lcelain prodints, Jlilil, 0 ( 1(1 lima 
Do C Ivohrman. [U'eMilenl, and H Wr.'iv 
Rolii-maii, vy'incbesler. Mas.'--, irc.isuiei and 
I epi esent.it i\ *• 

Fi-Kki!I-; 'PiiiK UruHKK I'o, St I’aiil, 
.Minn., luhhci [aoduils, .$177,(100 F <.) 
Blekre, 7027 t'olfax \ve Smith, ^]uiiic;i- 
[xili.'-, Minn . lica'ls the i miiiianv 


Opportunities in the 
Foreign Trade 


,I M lloo'l'il <’|I1-;.\DCA! Co I'll f’asiv 
O’ev , chemicals ,ini| iheinical hviirodiiets , 
$1(1,11(111 1 Mcoi poi aloi s I \| ili.x.Di, ami 

U II Fivm, hoDi of K1 I’.ls., 

.1()i!NsoN-('AKTMit ('mil', Newark, N J, ; 
I'cllidoiil and conipoMtloli [nodiicts, $.700,- 
itdd Incorpiii atm s Fctm and Charles 
lohnson, Geois<- V t'artci Rejii-eseTitativi' 
Fmtci. l.ink K- l^itTeitv 81 ('lititon St 
.New .il'k. 

F(,K<“ritoT.YTU' /'■l.M'' Fioh’Khs Cii , Biitle, 
Mont , chemiea) ami nn-tallui >;K-al opera¬ 
tions. SR),000. (', V Kelley, Butte, head.s 

Die company. 

\eWMAN FlioiUK’Ts c'niti'. MMi 18t)i 

SI, ('hicayio. 111 , chciule.ils and cliemical 
hviu-mliicts , $10.0(10 I iicorjim atcir.s ; John 
\i.‘wni:Di, G AiDiiir Buhl and Geni'K’c S 
1-1,.,- I 

'loon If'iinKH ('ll. Mcron. O ; tuhbci 
i.ii i»dui t*!, $10.0(10 In< m [lot a(m .s W 1> 
,md F. K Good, both of Akton 

-McCaim. (iiT, (’o, O.iklarnl. Galif . i>e- 
lioleum pfcxluct.s . $127,(100 Tnem-jiniators: 
R B McGull Sr and Jr. and H. K Fctcr- 
son, Ri'pi csentatiy e : Ho'^eoe l». Jone.s. 

Bank of Italy Bldp.. San Francisco 

Nokkis l''«HTn.iy.KK t'o . Wilmington. Del ; 
fertilizers ; $40,000. Hopresentative. Cor- 
|K>iiilion Service ('o . 1‘lqultHblc Bids,, Wil¬ 
mington. 

Mokan ('hkmical (7o , Kan.sajj Gity, Mo . 
chemical'' arid chemlra! byproducts; $10,00(1. 


Parti, s mil rt'.ttf'fl m anii nf the followina 
opiioi iuniiii .y man ohlam all arailahlr m- 
Inrnialiifii finm lli< Uininn nf Porciijn and 
hiniirshr ('1111,7111111 lit \\'a-sliit\it(oii or from 
am/ (lintriit i‘flur oi llii hiiiiim 'I'hi iinvi- 
hi r (tJiuril afirr tin o/i/mrfaatfv Oc 

ijivrn foi till iim'pota <>1 irfciRi/icofimi. 

ctr.s. TKi’DNH’Ar. AND Eniiuj;; fats. 
S'lc.'i.se.s, tallows (raw material.s and inanu- 
fai till ed [uoduct.s Ihei-eof 1 Rotterdam. 
Nether lands \t;encv,—68-10 

On. Gakks, I''()oiisTDr-’PS. etc. of Die he.st 
quality. .Malnu) Sweden Agency.—681.7, 

GlIKMTCAl.S, rTltri’MI'IUT, HaRPWAIIIC, etc 
Gapetown, SouDi .\fne:i. Agency—68 16 
Kosi.s’ A.vfi 'PCHI’BNTIVK Genoa, It.ilv, 
Agency — 6400. 

Br.ACK I Il'liVlUlllANT l-MR Bl,l-‘ACi;r,NC, Ftdt- 
eosKs 'Pucln, Italy. AiAoney - -6401 

Tmrus. GurmicaI.s a.s’I) I’oir.i-iT Akticucp 
W innipcK, Ganada Furchase and aj;encv 
—6102. 

Fkrtilizkks A.vn (.Did.kan' Nmu'tr 
Mannheim. Germany, t^urcha.se —640.8 
ClIKMK’Al.S. BKIIUS and I iRUtVlI ST.s’ St'N- 
DHIKH. W'iimlpep, Gains da Furelirnso.—- 
6407. 

Crudh SubPHtiR. Of) mm cent and copper 
sheets, 4x4 ft., of various thlcknc.sfloa and 
welRhts. Karachi, India, Furehaae—6106. 

Paints. Johannesburg. South .\frica. 
Exclusive agencies.—6420. 
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CliriBleiiiiig a 

New Teelinology 

A l’I'ROXIMATFiLY a billion dollars Is exiioiided 
annually by industry for products of mine or 
ijuarry in which the metal content is of little or no 
significance. Fluor.spar, tale, feldspar, mica, gypsum, 
.salt, graphite, sulphur and .scores of other mineral 
products arc attaining constantly increasing industrial 
importance and the consuming indu.stries are requiring 
that more and more skill and care be used in their 
pi'cparation. For many of these products this refining 
process got.'s far beyond those limits oC milling or con- 
eentratlon that for non-metallic minerals would corre¬ 
spond to the ore dressing of metal-bearing ore. And 
this further preparation, which demands dose control 
of chemical as well as physical i)ropc'rties of the product, 
calls for a new type of supervision and research. In 
the field of the metallic minerals this is the sort of 
service that is rendered by metallurgy. Hut obviously 
the metallurgist of orthodo.x training and common ex- 
])ei'ienei‘ is not suited to supervise this work in the ease 
of the non-metallics. The miintig engineer is almost 
never enough of a chemical engineer to do the job with 
thorough satisfaction. It can scarcely be questioned, 
therefore, that there is real need here for a new group 
of technologi.sts skilled in the science and engineering 
of the non-metallics. 

The Jiureau of Mines in the est.ablishment of its new 
experiment station at Rutgers College, New Jersey, very 
jiroiieidy recognizes these facts, for the new station will 
S])ecialize jn problems of producing and utilizing the 
non-metallic minerals. Dr. OLIVER Bowle.s, who has 
been designated to head this new station, is eminently 
fitted for the task to which he has been appointed. He 
has studied many of these problems and has offered 
valuable guidance to numerous non-metallic industries. 
He represents precisely the type of specialist that must 
grow up in all of these lines if we are to have tlie 
maximum efficiency in the utilization of these valuatile 
natural raw materials. 

There is a wealth of these resources in the United 
States and in most cases we have been prone to look 
upon the supplies as inexhaustible. But, however 
abundant the supply may seem to be, the maximum .skill 
u.sed in the jireparation of the.se raw materials ior the 
chemical enginecrijig industries will be well worth 
while. The direct saying in production co.st per unit 
of quantity may not be great, but the usefulne.ss and 
real value of the product will inevitably be increased. 
The production wa^es which are eliminated and the by¬ 
products which are developed will doubtless more than 
pay the producing industries for their increased invest¬ 
ment in supervision and research. 


.\ Litlle Homily on 

Tbr Muii ill the Works 

A n AMERICAN ENCilNP'.ER resident in Fmgland 
L has invented a mechanical system of treating 
numliers algebraically that is almost uncanny in what 
it accomplislie.s. It bids fair to throw a large number 
of clerks out of employment. At fii-st glance that 
seems a pity, Imt in the end it may he a good thing for 
the clerks. Except in tlie light of tradition, is there 
really any di.stinction in a while collar job? Suppo.se ■ 
it leads to a )K)st of administration, how many men 
are compelimt in administration? They are very rare. 
And wlial kind of a life is more miseralile than a posi¬ 
tion which the incumbent is not equipped to fill? Most 
of tlie young men in tlie office settle down later to last¬ 
ing letter.s or copying off figures or operating an adding 
machine—a class of work lhal is hut little above the 
rank of unskilled labor. 

We think the young man has a lieiter chance if he 
goes into the works. There he can find himself. If 
he has mectianical skill, he has, under intelligent in¬ 
dustrial administration, the oiiportunity to develop it. 

If he has the art of getting along with men, that, too, 
uill .soon come to the fore, if he has the mental equip¬ 
ment to he a good sah'sinan, he i.s learning what other 
.salesmen never learn: the strategenis of manufacture 
and what the works can turn out with ea.se as well as the 
things Unit will eaiise trouble in production. In other 
words, he learns which are the mosr profitable wares 
to sell. And in the long run he i.s better jiaid. 

Suppose ho wants to improve ids mind and to develop 
tlie graces of life. His work is over when the whistle 
blows, and all that is best in literature a*d art is his 
for the asking. Scarcely any priva^p library or gallery 
is equal in scope at least to the public libraries and 
municipal galleries. There is nothing to hinder him 
from being a gentleman in appearance, in^speech and in 
habit of mind. 

Let's hark back to the'medieval days when the guilds 
of craftsmen, of men who worked with thew hands, were 
flourishing. The greatest trca.sures in art today are 
the work of those very men. There is nothing to pre¬ 
vent the craftsman of today from advancing, unless it 
he his native ifihihitions or some unfortunate family 
connecti^is. , ^ 

The president, the secretary, the treasurer, the chief 
engineer and the general suiierintendcnt have no restj 
Theirs is the worry about credits, aliout getting in 
materials, about making shipments, getting ears for 
loading, and finding new markets. Some of them may 
get around a bit later in the mornings, but their work 
is never done. Not one competent executive in a thou¬ 
sand can really shed his cares when he leaves the office. 
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HIh leisure Is a reKpite fnini wori'\ anil he needs a 
frivolous musical comedy or a pame of jfolf for his 
diverstori,.’ But til' man in tlie ivnrks who takes off his 
jumper and wasnes up wlien lie' whislle lilovv.s can 
find a Krassy spot under a itreeiivsniod tree and ri'ad to 
his heart's content in warm weallier, oi lie can hear con¬ 
certs, see the lies* |)lays, re|nice 'lial I’iNHto has come 
t'ack and admii-e ,Iank Cowl, in .luhtl in short, the 
beautilul lliinirs of life are his in res|ioii''r to his resolu¬ 
tion to avail himself of llieni, I’lierr is no oivasion lor 
tiim to lie liiiiLself down to the movies or to Vtt'i'atuie 
ior lazy minds oi' to haiiK around the druK store, lie 
can leave that to tile wtiile collar hoys in tiie olliee. 
Most of thi ni are hoeL-,.(| I’oj- iDo \'a[,, ()f llisconlerit. 

Why Not Make Our 
Own Syiillu'lir 

O l’I’OItTl'NI’r’l" for the e,\|>aiision of a domestic 
llidlistiy. Ill the lace id toreppi eornpi'lition, de¬ 
pends larpei\' on the differeiiee between the fortnn'n 
value ol imporleil mereliandi.se and the |iriee at wliieh 
it IS .sold Ic) the Anieriean eonsumei. Last year tiu‘ 
'I'l'easiiry Department and the Senate Finance Corn- 
inillee imderlook a joint invest ppil ion. The aiijn-aiser 
ol mercdiandise at llii' port of .\'e\v I’lirk was instrueted 
to report I hi‘ laris in riytard to the coiinli'y of oripin, 
foriMKii value, transport at ion and oilier eharftes, duty 
jiaiil anil total landed cost of sundry articles purchased 
in New York Cilv h\ representatives of the Finance 
< 'nmnilll ee 

The invest lyal ion was eained out in a husinesslike 
manner. Tlie itemized data of the landed cost were 
pre|iari‘il fi'om invoices and entries on file at the 
Customs Othce Tile articles, after jiurehasc by a cus 
tomer unknown to the redaiier, wtu'e inspected at tin* 
apiiraiser's ollicc and uicniificil liv tile ('.Kamipcrs wlio 
usually |iass III! such nu'i'chaiidise. The results, as set 
torlh HI a Senate eonimittec' print, offer eonvincinp 
proof in tliese inirtieiilar iilstances of tlie vast "spread” 
helueen foMipii \alne and Anieiiean retail price, be¬ 
tween! tile tolul landed cost and liu' amount jiaid hy the' 
eonsnmer. 

The articles pureliascd ineliuled necessaries and 
Inxnries In the latter cla.s.s we note fhi' co.sl in tlie 
Cniled Slates of what was presumably a .strintr of 
imilalion aijilier heads, made in (li'rmariy and valued 
there at (;2 cinits.^ CharKes, includinii; transjiortatioti, 
insurance and freiiflit, amounted to 1,(1 cents; duty, 12.d 
cents making a total landed cost in the United Stales 
ot 7f> cents. 'I’iu‘ iieeklacc' was jiurchased froni (limliel 
Bros., of ,V('\v Tork, on .June (1, 1!I22, the jirice beinK 
$12.fid. This shows an increase in retail cost over 
landed pi'iee of 1,541 per cent! 

The protils made h\ New York retailers on "pearls” 
are much more modest, to judire from statistics. A 
necklace of these was valued in France, the eountry of 
origin, at $12,25, Chaiye.s, includini' transportation, 
insurance and freiKht, aRKVejtaled !)8 cents; drty, $4.28 
niakiiiR a total landed cost in the United States, 
irichidiiiR 7o cents for an American-made clasp, of 
$I8.2(>. The article was purcliased from B. Altman & 
1 o.. of New' York, on Myy 51, 1922, the price beinR 
$15(1. In this iii.slance the piu'centagre of retail price 
to landed cost was a paltry 7S7 per cent! 

These fads should spur the efforts of American in¬ 
ventors and technicians who realize that a demand 
exists here for imitation Rewjraws of all types. The 


labor co.st to make beads and artificial jewelry is not 
Rreat. The problem is one rather of the application of 
the science of Rlassmaking and the mechanics of pro¬ 
duction. At pre.scnt the only persons in the Uililed 
Slates who seem to be benefiting from the demand are 
the retailers. 


W liilc I'ilfs 

Ill Rlurk Pluci's 

i 

C LKA.N'LINl'iSS may be next lo godlines.s—yet .some¬ 
one has said that in the average rhemicid plani it 
is often "next to imjiossible.” We were inclined lo that 
view ourselves until the other day we had the pleasure 
of going through the byproduct house of a modern coke- 
oven plant I'll a large Middle WesLu-ii city. The Ihings 
thal impressed us mo.st, were tiiat Ihe walls were tiled 
ill white and liotii the doors nnd tiie walls were adually 
(lean. Now a byproduct house is generally far from 
iii\iting, for IIk manufacture of ammoniuiii siilphale is 
ordinarilj acrempanied by lather dirty eimdilioiis. But 
things were different in this case. The while tiles not 
only improved lighting conditions tremendously but Itiey 
soeniisl to establish a high slandard of cleanliness- and 
till' iiianagernenl liad hvisi iiii to this standard. 

Hut. you ma.v ask, is it not an added hnrdeii rather 
tiiaii a lielp to management to he compelled to maintai?! 
this state ol altairs'l If you think so, iierhaps yo'i have 
not taken into areonnt the psychological effect of siieli 
.surroundings. Is it not a fart that men whi-ii forced lo 
be clean about tlieir work will also be careful? And we 
should not foi'got that particularly in the eheniieal plant 
the careful op.'iator is the jewel of greatest price. 

'I'hei-e is a thought here thal all of us might wi-ll keep 
in mind: 'Make the mi'ii clean up Ihe drip or sluilge 
umh'r ihe machine.s and waish the S|ilatters olf Ihe wall.s. 
Their sell res|ieet and consequently the ijuality of (heir 
work will 1)0 improved in (ho priii'css, anil you, Ml'. 
Manager, vidll realize divddi'uds in an easier ami more 
profitably oporated )ilant. 


0])]>(>rluiulit‘K for 

Tlie Inveiilivr Mind 

O N BF,IIALF of the British Imstitute of Patentees 
Sir Wii.i.iAM Bkll has recently made public a list 
of suggestions embracing the major inventions most 
needed by the world. A glance through this compre¬ 
hensive eompilallmi brings home with fresh empha.sis 
the important rule of Ihe chemical engineer. Of a 
do'/.en problems which one reviewer has selected at ran¬ 
dom from this list, more than half may he said to lie 
within the fields of chemistry and engineering. Nor 
could any one of them he approached intelligently 
without a fair appreciation of the principle.s of those 
sciences, A bendable glass, a flannel fabric that will 
not shrink, a road-surfacing material that will not be 
slippery even when wet, an effirient heating furnace-— 
these are but a few of the problems awaiting solution. 

It is not our purpose to glorify the chemical engineer 
unduly or to magnify the importance of hi.s work as it 
relates to his fellow men. Ills responsibilities to prog- 
re.ss are admittedly large; the present list is but a 
confirmation of this fact. It merely catalogs a few of 
the opportunities awaiting evolution into reality by the 
creative minds of our profession. 
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The Significance of Industrial Hydroeen 

An Editorial Interview With Dr. II. S. Tayi/ir of Princeton UNiviaLsirV 


^'T'HREE ureal tickl.-^ for iiulu.slrial hydrogen arc 
1 aersnautic.s, hydrogenation procease.s and nitrogen 
fixation—i.e., synthetic ammonia. 

If dirigible airship.H come into general use, it is 
scarcely likely that they will be lifted by helium except 
in war time. They may be partly lifted by it by inclos.. 
ing an inner bag of hydrogen in an envelope of helium, 
but the principal lifting medium will probably be 
hydrogofi. A modern dirigible airship requires two and 
three quarter million cubic feet of gas, w'hich is the 
contents of a very large municipal gasometer. Hydro¬ 
gen becomes explosive in a mixture with helium when 
the concentration reache.s L'i per cent. 

Hydrogenation proeesses also call for lai’ge volumes 
of the gas. Professor 
Taylor has spoken of. a 
single factory that daily 
consumes over 800.000 
cubic feet of hydrogen. 

Fixation of nitrogen 
bids fair to demand the 
largest supply wdien once 
the .synthesis of ammonia 
is properly mastered. To 
produce one short ton of 
ammonia requires 80,000 
culiic feet of hydrogen. 

To multiply the entire 
number of Ions of am¬ 
monia needed for fer¬ 
tilizer by 80.000 gives 
one a notion of the 
tremendous volume of 
hydrogen needed for this 
purpose alone. 

The processes available 
for iiroducing hydrogen 
are live: (I) The steam- 
iron contact i)roc,e.ss. (2) 

Water-gas catalytic proc- 
e.ss, in which water gas 
— i.e., hydrogen and CO— 
pass with steam over a 
catalyst at 500 deg. C.. 
giving hydrogen and car¬ 
bon dioxide. (3) I.ique- 
;faction, in which the CO of water gas is liquefied, 
freeing the hydrogen. (4) Electrolytic decomposition 
of water. (5) Thermal decomposition of hydrocarbons. 

We cannot say that any one process is the best. In 
water-gas catalysis, for in.stance, there is a remnant of 
about 4 per cent of nitrogen that persists as a mixture 
and cannot be economically removed in the present state 
of the art. This is of no consequence in ammonia 
synthesis, because nitrogen is one of the reacting sub¬ 
stances and mor^ must be added. But in the hydro¬ 
genation of oils it is a diluent, and a very' troublesome 
orfe at that. So the cheapness of water-gas catalysis 
hydrogen must be discounted in h.vdrogenation. 

Electrolysis of water gives us the purest hydrogen, 
but it is also expensive unless the producer has a good 
market for the oxygen that is made with it. One large 
hydrogenating works began with the steam-iron cat¬ 
alytic process, but, finding a market for oxygen, has 


gone over very pr(*fitably to the purer hydrogen from 
electrolysis of water. 

The llicrmal decomiiosition of hydrocarbons, the 
process described in the three articles liy E. H, Weaver 
of the Bureau of Standards which are now appearing 
in ('hent. lie Mel., has not lieeii employed to a large extent 
thus fiw in the hydrogen iiidu.stry. Among the principal 
diflicullies has been the high temperature required for 
the complete deeompositioii of the more stable com- 
liounds siieh as (tll^ which are always produced in crack¬ 
ing and which unless removed Uvome troublesome 
nu'i'tsfir diluents. Mr. Weaver'. s work iiromises to solve 
the problem. Another difficulty, mentioned in the paper, 

IS the production of carbon monoxide due to oxidation- 
re d u (■ t i <111 r e a e (i o ii s 
which occur in the 
cycle. This is minimized 
by attention to the, purity 
of materials used in ron- 
struetioii of the equip¬ 
ment. the alisence of iron 
and the elimination 
of moisture and oxygen 
from the oils used. 
.Mr. WKAVHat’.s eontrihu- 
lion is jiioneer work of 
leading importance, hut 
it, may be said that all the 
other hydrogen processes 
need the same kind 'of 
intensive study, Each of 
the oltier systems should 
yield improvements under 
sueli research, and until 
this is done it is scarcely 
fair to make comparisons. 

It is the opinion of Pro¬ 
fessor Tayiair that the 
.steam-iron eontaet process 
is a very promising field 
for such investigation and 
that it could be improved 
materially ^in output of 
hydrogen per unit of 
raw^ material (coke and 
steam) and in the engi¬ 
neering features of the layout. There has been little 
improvement, over the original unit bflilt by HOWARD 
I.ANE in England early in this century. The German 
modification of the Lane jiroeess which substitutes one 
retort for thirty-six has been introduced, and econ¬ 
omies are claimed for it, but putting thirty-six retorts 
into one is .scarcely a radical change, and the economic 
difference bctijeen the two types cannot be great. What, 
is nefJed in this case is fundamental study and then 
the eriiition of new desigfis. • 

It is encouraging, however, to be able to record the 
results of fundamental study in at least one of the flt'e • 
important proeesses for hydrogen production. Only 
when similar data are available for each of the other 
systems will it be possible to show which of the methods* 
will be of the greatest significance in the large-scale 
production of this gag so essential to war- and peace¬ 
time industry. 


Dr. Hugh Stott Taylor, whose views on the 
industrial significance of hydrogen are re- 
fieclcd in this interview, is profes.sor of physi¬ 
cal chemistry at Princeton University. He is an 
Englishman, born in Lancashire in 1890, and 
a former student of .Vrrhenius at the Nobel 
Institute, ,Stockholm. Later he studied at the 
Technische Institut at Hanover and at the 
University of LiverpiK)!. In 1914 he came to 
I’rinceton, where, except during his war ac¬ 
tivities, he has been ever since. Of late he 
has been addressing himself in research to 
catalysis and more particularly to the adsorp¬ 
tion of jjases by catalytic agents. AH cases 
of contact catalysis, he believes, are preceded 
by an association of the reacting substances 
with the contact catalyst. This adsorption is 
just a.s specific as catalysis. Hr. Henton of i 
Princeton has shown, for example, that CO 
can be oxidized in a mixture of 1 part in 99 
of H,. The reason is that while the relation [ 
of H to CO is as 99:1, the concentration of 
gase.s on the surface of the catalyst is almost j 
wholly CO, with no H. “The CO oxidizes 
first because the H, doe.sn’t get a look-in,” says i 
Professor Taylor. 
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A nhorl xtndy of Ihe art oi 
piiKiimatic convt'tjinq. (ttanrifica 
lion of the various spslems in iis( 
Kxamples of swcessful instailo 
lions. How nbriisirrs are huniiieii 



AN AIU l-INIC LIjME ('(iNVEVdU 


P NKUMATK; niulerial coiivi'v iiie' lia-< in use 
for ii ronsidcrahlc time. AIUiourIi until recently 
only a few materials have been sueeoHsfully han¬ 
dled, enE'ineerinjf proyrreas in the Iasi f('W years has 
increased the field of this method and made it an im¬ 
portant factor m the material-handlinp world. In this 
article, brief mention will be made of the variou.s .sys¬ 
tems of iineumatic conveyinK in use and many example.s 
will be xiven of in.stallations in various fields, installa¬ 
tions that have solved laboi' dittieult ies, cut costs and 
improved conditions yenei'ally. 

Fneumatic conveying systems naturally fall into two 
main'classificatioii.s- the iiressure or lilowinp system 
and the vacuum or suction system. In recent years the 
vacuum .system, into whicli classification most of tiie 
examiiles cited here fall, has taken tiu' lead. 

Tlie two main classifications mentioned above have 
three sulxlivisions cacti, depemlint; on the pressure 
under which llie system o|)i'rate.s. Tlius the completed 
chissilication is: Vacuum systems -low, medium and 
IukIi; )iressu*’e systems - low, medium and liiRh. 

Of the above, the low-]ir»ssure or tlie low vacuum 
sy.stem is, witii few exce))tions, exclusively used in 
du.st-collect iny' work and is mentioned here only to make 
the outline comph Ue 'I'hese systems are in sonu' ctises 
used for conveying sawdust, sliavinps, wool, feathers 
and similar lishtweiplil maleritds. 'I'he systems work 
ttenerally with a pressure or vaeuiin. of G to 10 in. of 
water, A cnryptiratively laryre air volume is reiiuired, 
ranftiriR from ,‘10 to 70 cu.ft. of air per iiound of mate¬ 
rial handled, dependhiR on the nature and weiydil of 
the material and the distaiu'e over whieli it must lie 
conveyed. Fans are used for this work. 
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The medium-pressure and medium-vacuum systems 
have been used extensively for many years, especially 
for handling grain and similar matcriaks. These sys- 
ti-ms h.ave successfully solved many handling problem.s 
of this mdure. Rotary blowers or vacuum pump.s sup¬ 
ply the energy and 4 to 10 in. of mercury i.s the pres¬ 
sure or vacuum u.scd. In general design those .systems 
resemble the high-pressure and high-vacuum systems. 
However, as they use a larger volume of air, they also 
u.se larger pipe lines ami collecting stations than do the 
high systems. From to 10 cu.ft. of air per pound of 
material handled is leciuii’ed, depending on the nature 
.■Old weight of material handled and the distance which 
Ihe material is conveyed. They will handle, however, 
Ihe same matei'ials as the high .systems, subject to 
certain disadvantages which will be pointed out later. 

♦riiE llKiii-PliKssuRE Sy.stem 

As stated above, pneumatic conveying has been used 
for years for handling materials that had little or no 
du.st in them, such as grain, and where it was imma¬ 
terial if part of the dust were discharged with the air, 
Thi,-. was because there had been no etlicieiit du.st-collect- 
ing plant as yet developed. Now such epuipnient has 
been iierfected and the field of pneumatic conveying 
has thus been enormously enlarged. 

In so far as eiiuipnient is concerned, this high-pres¬ 
sure system i.s the .simplest of all. It consists of a 
high-pressure blower, a pipe line and a collector. The 
material can be fed into the pipe line cither through 
a specially designed feeder or through an ejector. When 
materials containing little or no du.st .such a.s grain, 
wood chips, whole pepper or the li'ke are handled, the' 
material can simjily be blowm through the pipe line into 
a cyclone or directly into a bin or warehouse. Thi.s i.s 
illmstrated on the right-hand side of Fig. 1. 

Where, however, du.sty materials such a.s soda ash, 
plaster of paris, cement, etc., are conveyed, the equip¬ 
ment must include in addition an air filter to prevent 
the dust being carried away with the escaping air, thus 
eliminating waste and nuisance. This is shown on the 
left side of Fig, 1. 

The u.se of thi.s pressure system is in practice gen¬ 
erally limited to problems where the material to be 
conveyed can be fed into fixed receiving station.s at 
stationary points, and the rapidly kicrea.sing use of 
pneumatic conveying in late years has mainly been due 
to the suction system. With this system, because a 
flexible feeding hose can be used and pipe lines can be 
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Flff. 3—View of o(|uipmpnt for handling lead. Fig. 18—Rotary 
discharge lock. fig. 8—Collecting station. Lithopone-conveytng 
equipment. Fig. 10 —Intake at llthnpone crusher. Fig. 11—Sys¬ 


tem for handling dust from settling chambers. Fig. 8—Unloading 
a car of fertilizer. (Note the relatively clean cornlltlouH and ab¬ 
sence* of dust.) , • 
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run Irom the same eollertiii^; ulatiun Id various points, 
a greater Ilexibility and hence adaptahility is aWained. 

JluriiiR the war it hecame extr'cmely dillicult to Ret 
maliM'ial for sacks. For this reason such materials as 
cement, soda ash, gypsum, lime, elc., very often tiad to 
be shipped in bulk in box cars. Thi.s piaetice has de¬ 
veloped from an I'merRency measure to a common 
method of shipment because of ttie economy which it 
ellects. Hut shii)pinfi in this manner does make it hard 
to unload the tars by thi- methods formerly in u.se. Th,' 
n(*ed for an economical unloading device is met, how¬ 
ever, by the pneumatic conveying .system and today this 
use of the equipment is the field in winch it is most 
employed. 

When mentioning the subject of car- unloading, we at 
the .same time strike the essential dilference in the 
adaptability of the medium-vacuum system in compar¬ 
ison with the hitih-vacuum .system. With the imsiium- 
vaciium system an air volume of from 3 to 10 cu.ft. per 
pound of material is required with vacuum at 4 to 10 in. 
Hr. This necessitates tto make a concrete illustration) 
using a 10-in. pipe and suction hose for unloading 20 
tons per hour from a car conveying material a di.stance 
of, say. 150 ft., using an air volume of 4.000 cu.ft. per 
minute and with a vacuum of 8 to HI in. llg; while 
under the same conditions afid with the same capacity 
and distance, the high-vacuum system would reijuire 

• 



EIG. LAUlUT ()K SV'STUM WITH DKST F11,TI;ATI0N 


only 1,000 cu.ft. of air per minute at IG to 17 in. Hg 
vacuum and pnly a 4-in. conveying pipe and hose. It 
will be very easy for everybody to understand the dif¬ 
ference between handling a 10-in. heavy auction hose 
in a car in compari.son with a 4-in. hose; the difference 
bidng that the one is neariy impo.saible and the other is 
Iiractical. This and the dust-collecting efficiency ex- 
tdain the succe.ss of pneumatic conveying in late years. 

What apiilies to hose, of course, ahso applies to pipe 
lines and size of collecting station and du.st collectors; 
and it will be apparent that a small pipe line is easier 
to put up almost anywhere than a large cumbersome 
line. The high velocity and vacuum used have made 
it feasible to convey the heaviest known materials as 
well as the lightest; and this system is actually handling 
such materials as metallic, lead from atomizers, which 
w.dgh from 450 to 500 lb, per cu.ft.; and such mate¬ 
rials as talcum powder, carbon black and powdered coal. 

Hg. 2 shows the outlines of a typical pneumatic 
conveying installation of the simplest form and will 
illustrate the^ system as this has been used for many 
years. It consists simply of a vacuum pump, pipe line 
and receiver in which the material is precipitated. 
This equipment in modern practice would be used only 
on materials free from dust, as dust will not all settle 
in the recidver, but pass on and be discharged through 
the pump. This equipment as well as the following 
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(Jescribed inBAjliition can of courwe Iw u.sed as well with 
the medium- as the high-vacuum system. It is only to 
be borne in mindtthat the comparative for same 
tapacitie.s, will be^fliffercnt, a.s the hiKh-vacuum .sy.sfem 
will allow all parts to be considerably .smaller. 

A typical installation on this ordtr i.s shown in Fig.s. 
li and 4. This installation wa.s desifrned for high- 
vacuum and conveyed 10 tons per hour of atomized 
metallic lead from atomizers to storage bins through a 
2J-in. pipe. This type of eqiiipinenl. however, has it.s 
widest field in grain handling and when the llrge ele- 
vator.s or dock legs get to the bottom of the’pre.sent 
large tonnage steamers, a 3- to 1-in. flexible suction 
hose for cleaning up at the rate of 10 to 20 tons per 
hour .saves time and labor. Fig. 4 also serves to illus¬ 
trate how much space is saved by such an installation 
in comparison with the corresponding eijuipmen? of belt 
or other mechanical conveyors. Tliis type of applica¬ 
tion is also ideal for handling material from small boats 


difficultie.s, we might mention fertilizer materials like 
tankage, phosphate, dried blood and bone meal. Mate¬ 
rials in other industries include lime, cement, calcium 
arsenate, salt cake, etc. , 

In handling this type of material pneumatically the 
labor problem is mostly solved, for the method does 
away with the dust problem and its conseqdences in 
disagreeable w'orking conditions. In Fig. 6 we see a 
worker unloading a car of such material. Note how 
clear the atmosphere is of dust in compari.son with the 
/esults obtained by hand methods. 

In Fig. 7 the layout of such an tostallation is given, 
the design being arranged for the unloading; of three 
cars at once. By a multiplication of the 3-in. pipe lines 
shown, even more ears can he unloaded at once and 
switching is eliminated. In this particular layout the 
material from the cars is discharged into an industrial 
railway for distribution throughout the plant, as the 
elevation at the right of Fig. 7 shows. 



or for tran.sferring from iKirge.s to steamers and vice 
ncruii. When thi.s method i.s once fully understood in 
the shipping world, the demand for such pneumatic 
conveying e(|uipne'ul will be enormous. 

We have previously indicated the quickly increasing 
demand for equipment for handling dusty materials, 
either from one place to another in a factory where 
conditions will not allow any othei' means, for unloading 
cars, and for handling poisonous or for other irritating 
materials. It has 'tieen the development of the high- 
vacuum system with the required small air volume and 
the perfected dust-collecting equipment which has made 
it possible tovatisfy thi.s demand. In Fig. 5 is shown 
the genei'al outline of such a sy.stem. It is the same in 
every way as the equipment described immediately 
above, tint automatic .self-cleaning dust filters are placed 
on the lop of the receiver and the air when leaving the 
receiver is filtered in the filter comiiartments shown. 
The dust is retained by the filters and,|periodically and 
automatically is shaken back into the receiver and dis¬ 
charged with the niilerial through the dischf rge lock, 
while tKe air that now is clean pa.s.ses on to the pump. 

‘ One of the most difficult labor problems, in the 
fertilizer industry and also in other places, consists in 
handling disagreeable and du.sty materials. Men do not 
generally care for such work and the resulting labor 
turnover often assumes serious proportions. Among 
materials the handling of which is attended by such 


An installation in which the conveying lu'pe lines run 
in opposite directions i.s shown in jdan and elevation 
in Fig. 9. The photographs. Figs. 8 and 10, show, re¬ 
spectively, the collecting .station and the intake at the 
crusher for this equipment. The material handled is 
lithopone, in lumps and powder. The pipe lines are, 
respectively, 12,5 ft. and 250 ft. long and they convey 
approximately 3 tons per hour simultaneoii.sly from 
each receiving station or intake. 

Air Transportation in Metallurgy 

There has recently developed a great interest in 
pneumatic conveying in many branches of metallurgical 
industry. This has been accelerated by the pronounced 
labor shortage in this field. Several installations along 
this line are now being made for handling arsenic 
recovered from smelters, dust from powdered coal in 
annealing furnaces, dust from checkerwork in steel 
plants and other uses. 

Fig. 11 shows one of these installations. Here a 
suction line runs along in front of the settling chambers 
of a smelter, over the doors. At each door is a Y 
connection. To these connections a flexible hose with 
suction nozzle can be attached wherever desired, and 
the settled material from within the chamber recovered. 

Figs. 12 and 13 give us two views of an installation 
at a smelter used for similar purposes. Fig. 12 shows 
the main run for recovering dust from the flue and the 
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pipe lines to the tower in which are the collecting staJ- 
tion and the bin. Fig. 13.shows the method of convey¬ 
ing the recovered material from the dust filters. 

Figs. 14 and 15*show a photograph and the layout of 
an* installation for unloading aluminum ore. In the 
photograph two men are seen unloading a car with two 
.3-in. flexible suction lines. The in.stallation has a capac¬ 
ity of 20 tons per hour. Thi.s (|uantity, drawn out of 
the cars through two 3-in. ho.se. is elevated a little 
over 70 ft., with a horixontal conveying distance of 
about .50 ft. Each 3-in. hose pulls a little over 10 tons 
per houi-; and, while one 4-in. hose would do this worb. 
it is found easier tS handle the two 3-in. hose than the 
one 4-in. Jiose. To make clear ^^■here a hose larger than 
3 in. can be used to advantage. Fig. IG is shown. Hi'ce 
a 4-in. hose is operating in the hold of a boat and the 
weight is so carried from alaive that the difficulty of 
manipulation is reduced. On the installaHon shown in 
this picture 30 tons of pebble jihosphate per hour is 
(li.scharged from the boat into cars on the wharf. 

Many times objections have been rai.sed to pneumatic 
conveying because of the high horsepower it requires 
when compared with such equipment as belt conveyors, 
screw conve.vors and bucket elevators. It is not the 
writer’s object even to suggest that pneumatic convey¬ 


ing will ever feplace other conveyiiy means where It 
is possible to operate these. However, there, are to be 
found an unlimited number of places and conditions or 
applications where no other convej^ng system but the 
pneumatic can be u.sed. For instJnce, one of these 
is shown in the headpiece. This photograph shows a 
2.1-in. pipe line hanging on a wire rope and passing 
clear over a manufacturing plant of large proportions, 
said pipe line being 4.50 ft. long. Through this pipe 
line is conveyed night and day more than 3 tons of 
lime per. hour which has to be pas.sed on from one manu¬ 
facturing process to another in a steady stream. 

New problems are constantly coming up and are 
being .solved; and the writer is of the firm opinion that, 
from month to month, considerable material can be 
added to the short outline given above. There is one 
more pyint to be mentioned liefore we close. Within the 
past G months a development has been made which opens 
the field of abrasive handling wide to the pneumatic 
conveyor, a thing which many past attempts have failed 
to acconqilish. The reason why abrasive materials 
could not be handled before by pneumatic conveying 
was the excessive wear on the discharge locks rather 
than the wear on the pipe lines and hose. Six months 
ago, however, a new discharge lock was invented which 
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without any tvaii' of woiir is liamllini; tlic most ahrasive 
materials known. Kiy'. K7 shows this lock, which is 
called a three-valve dischartte lock; while Fiy IK shows 
the rotary lock, which has ix'cn the standard unloading 
lock ill the past and which is succcssfidl\ handling all 
non-abrasive materials. 

The installation show'ii in Fi^s. 14 and l.o has han¬ 
dled many Hundred loos of bauxite concentrates, a 
material of an extremely abi*asive nature, throuy'h this 
so-called tltree-val\'e Imk; and. while the said material 


will wear out a screw conveyor in I! weeks’ time and a 
I'otary di.schartte lock in less time than that, a three- 
valve lock has now been runninsr for months on this 
material without any wear whatever. (Ireat propress 
has also been made in the materials used for slid ion 
hose, and on this same installalion the conveyinp hose 
and pi)ie lines show only iiisipnificaiit wi-ar; it, ol 
course, bcihp a fact that material at a hiph velocity 
travels at the center of the pipe lines and only strikes 
ila pine when the bends are sharp. 


Clilori(li7.iii^ Silver Ores 

Te.sts conducted at We.stern stations of the Bureau of 
Mines have slftivvn that Ihi* roastiup ot silver minerals 
tends to produce metallic silver. Chloridi/.inp roastiup 
of silver mini'rals, Iherefore. is essentially a problem 
of chloridi/.itip metalic silver and subseipienl volatiliza¬ 
tion of silver cljloridc. In the furnace, conditions must 
be raaintained that prevent the silver from beinp 
hydrolyzed and from revertinp to the metallic slate 
before passiiipsfrom the ore as silver chloride. 

Sih’er is not easilv chloridized and volatilized, and 
has so far offered preater ditticulty than any ot the 
common metals. It .seems extremely sensitive to atmos¬ 
pheric conditions in the furnace. ^ 

Silver minerals occii.f in many low-prade and .,omplex 
ores of lead, zinc and copper, silver sometimes beinp 
of major importance, especially in economic value. A 
hiph perrentape extraction is reipiired to make any 
process for such ores commercially feasible. 

In many ores the silver has minor value. When silver 
is present with rather hiph percentapes of lead and 
copper, it may not seem economical to provide the con¬ 
ditions for raakinp high, extractions. 


Salvages in the Oil liidiistry 

A stud,\ is to he made liy the Interior Pepartment 
of salvages in the petroleum industry, with particular 
reference to production activities. The investigative 
work will be performed by C. P. Bowie, iietroleum en¬ 
gineer. of the Bureau of Mines. I.arge sums of money 
are spent annually by oil companies in the purchase 
of new eiiuipment such as casing, sucker rods, drilling 
and fishing tools, engines and the hundreds of other 
essentials that go to make up eiiuipment for oil field 
work. This new material often replaces used or partly 
damaged eipiipment that many times is consigned to the 
scrap heap without proper thought as to the possibility 
of it being worked over or repaired and put back into 
service or made to serve .some other useful purpose 
in the industi'y. Some of the larger eompanies have 
been doing a eonsiderable amount of .salvage work for 
a number of years and a few have departments whose 
particular object is the care and repair of salvaged 
materials. Careful .study of the subject by the Bureau 
of Mines and dissemination of the information obtained 
should, it is believed, result in a very material saving 
to the many smaller oil-producing companies. 
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I T IS the purpose of the present article ft) give only 
the more interesting data showing the variations in 
the composition of the gas obtained during tlie 
various runs of the plant. In Table 1 data are shown 
for each of the runs for which purity curves have been 
I'l'epared. The table is self-explanatory with the excep¬ 
tion of the temperature data, which repi'esent tempei'a- 
tures obsei’ved shortly before the beginning of the coi’- 
lesponding runs.’ A blanh under genei'ator-tempera- 
ture indicates that no reliable ti'inperatui'e I'eading was 
obtained in the generator before tlie beginning of the 
I'lin because of the presence of smoke. There can be 
no doubt that the maximum tempei'atui'es existing in 
the plant wei-e highei- than lho.se observed: just how 
much higher it is diflicult to estimate. The condition 
of the refractories in the vaiiorizer .after the experi¬ 
ments indicated that the teniiierature at the bottom of 
the ehecker-brick column had been at least 100 deg. C. 
hotter than the maximum ob.served at the lowest sight 
cock. • 

PUKITY 01' IIYDROGKN 

Characteristic curves representing the variation of 
purity of the hydi-ogmi produced during any run in 
nhich the rate of pi'oduction remained approximately 
lonstant ai'e shown in Figs. 4 and 5. All the purity 
curves obtained were similar in form to these; it can 
be rojidily seen thifi each of the more complex curves 
of Figs. () to 13 is composed of .segments of the general 
shape of the'curves in h'lgs. 4 and ii. Each such seg¬ 
ment represents a period during which the conditions 
of production were not materially changed. 

The three curves of Fig. 4 arc typical of production 
at a low and fairly uniform rate. Although the maxi¬ 
mum observed temperatures were rathei; high, especially 
in run 24, they were probably not well distributed and 
the poor yield.s and low purity are to bo ascribed to 
temperature.s too low to decompose methane successfully. 

The various impurities are .separated in Fig. 5, which 
lepre.sonts a inn made at high temperature with an oil 
feed of 1 gal. per minute. The iinpuritie.s were deter¬ 
mined in this ca.se by volumetric analysis, and the 
irregularities were caused by the unavoidable variation.s 
in oil flow re.sulting from irregular air pressure in the 
supply tank. It is noteworthy that the cartain monoxide, 

PulaislM',! l,y JH-rnilfision of tti.- larortor of tlie lUiM'iu of Slulul- 
Cru-s of tho I’niicii SlJih's I icjtiti'liiM'nt of ('oininoici' 

•Epitok'S Noth: Tliis is sisonC Ip ii .•orlos of (line orlirU“i 
tlo.-i I thjps oxpi.finiont.s c^riioa out with the nioatnod wtiO i-sas 
)>Jatit of tlie CuH KiitfinooTlnK I’o,. To-ntop. .V. .1., foe tlo- pntpo.xe 
of obt.iinjtis: a ooniplcto stud.) of tho pioot-ss. 

iT'nIos.s otlu'fwise BIHlod the oil was VHi'orlZ's! In Hte clos-ker 
bfick atid pitssi-il tljr))UgJi bolb the tbeckcr brick hiuI the tsiko bed 
in all the cxperinienu Jcscrlbeil. 


We.wkr, 

• , 

always greatly in excess of the nitrogen, approaehes a 
iiinstant iiiiantity, while the methane, which is negligible 
during the lirst half hour, increases rapidly toward the 
end of the run. 

Elimination of Methane 

At the beginning of the iin'estigalion it was expected 
thal the troublesome problem would he the elimination 
of methane .Siieh did not prove to be the ease, however. 
The dominant impurity in all experiments was cartion 
nuino.xide. Nevertheless earhon monoxide is to be 
regarded as a more or less aeeidental impurity, the 
.source and elimination of which will he discussed in the 
next .section. 

Figs, (i and 7 show the results of a variation from 
the usual practice of vaporizing the oil on the checker 



I'ltf I TMtii 111 puritv i*ur\’(‘s nl l<tw 
.-iiiiM.'-. Cnifiiini 'lil-i’i'■(! cdko aji'l 

In I (>,■-• H<' V 

brick. In,these experiment* the o;! was run onto the 
coke aiul the vaiior.s were pa.ssed from the generator 
through the checker-brick tower. It was hoped that • 
this procedure would result in economy of time and fuel, 
because the carbon depo.sited in the coke bed could be 
burned more rapidly and efficiently than that deposited 
on the checkerwork. 

During portions of both runs the oil vapor was* 
passed directly from the top of the coke bed to the 
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checker-brick^to^er without passing through the body 
of the coke. This was done in order to determine the 
efficiency of the clicker brick alone in producing hydro¬ 
gen, with special reference to the possibility of diapen.s- 
ing with a coke fire and using an oil or gas fire as a 
source of heat. The results definitely prove that ga.s 
passed through the checker-hriek tower alone contains 
several times as much methane as that pa.ssed through 
thj hot coke. This was found to he the case in spite 
of the fact that the observed tempei-ature of the checker 
lirick was higher in run 2(1 than in any other experiment 
except runs 34 and 45. 

No apparent advantage of any kind resulted fi'om 
vaporization in the coke bed; and the latter was so 
clogged up by the deiiosited carlinii that only short 
runs could be made. This factor more than off.scl any 
advantage which might have resulted from ihe moie 
efficient utitization of the carbon produced during 
blasting. 

The very iioor results oiitaiued when the checker luii’k 



alone was used as a heating surface were probably due 
as much to the lower temperature of the brick as to the 
smaller surface of contact The effect of temperature is 
well showm' liy copiparison between runs 35 and 3li 
(Fig. 8). The drtference in the results otitained is to 
be ascribed entirely to the formation of methane at the 
lower temperatures of run 3(>. A still more instructive 
comparison fiiay be made betwa'en runs 41, 42, 43 and 
45, (Figs, tt and 13.) Runs 41 and 42 were purposely 
made at low temperatures in order to study the effect 
of temperalure. In run 43 the tomixmature of the 
checkerwork was about 200 deg. higher, and the effect 
on yield and puritv is at once apparent. In run 45 a 
■further increase in'the temperature o/ the checkerwork 
gave still better results, although the apparea^ tempera¬ 
ture of the coke waa Uvss than that in run 43,* This and 
other similar ohservations show that the temperature of 
the checker brick is a much more important factor than 
might be assumed from the fact that the final elimina¬ 
tion of methane must be accomplished in the coke bed. 
Indeed checker-brick temperature appears to be (|uite 
as important as coke temiwrnture. It is probable that 
most pf the endothemic reaction takes place in the 
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checkerwork and that a relatively sraall decrease in 
efficiency these puts a much greater load on the coke. If, 
for example, 90 per cent of the endothermic reaction 
takes place in the checker brick, a decrea.se of 10 per 
cent in their efficiency would about double the amount 
of heat t^ken from the coke to complete the reaction. 
This relation is substantiated by the fact.s that the 
first hydrogen produced, even in the runs made at the 
lowest temperatures, was found to be nearly free from 
methane and that the initial temperature was observed 
to affect principally the amount of oil which can be used 
before an appreciabl? amount of met ham- appears. 

*rhe Source of Carbon Monoxide 

The plant would liave produced hydrogen of quite 
■satisfactory purity from the start had it not been for 
the occurrence of considerable amounts oftcarbon mon¬ 
oxide. It is evident that any free oxygen in the .system 



0 . 10 20 50 40 

Duration of Run(Minutes) 

I'lj;. l-Ilffi 1 of tfiiiporiiUii'p and rale of pt nilm lion on ininl\ 

or oxygen in any compound which can be reduced by 
Kvdrogen or carbon at temperatures up to 1.600 deg, f 
will appear in the gas as carbon monoxide. The sources 
of the oxygen were ultimately determined with some 
certainty to be: (1) water vapor from the Silocel lining 
of the generator, and (2) oxides ot iron present in tne 
machine. 

The source of this principal impurity (carbon mon¬ 
oxide) in the hydrogen is of so much importance that 
the reasons for the conclusions' given will be .stated in 
detail. 

The principal possible sources of oxygen appear to be 
as followa: (1) Air remaining from the bla.st or in¬ 
cluded in coke or linings. (2) Water or organic com¬ 
pounds containing oxygen in the oil. (3) Water or 
organic compound/containing oxygen in the coke. (4) 
Any materials, notably iron, or iton oxides, which re¬ 
main in kny heated portion of the system and can be 
oxidized during blasting and reduced by hydrogen or 
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carbon during hydrogen production. (6) Water from 
a leak in the water-cooled valve between generator and 
checker-brick tower. (6) Water from the linings of 
the generator. 

If the oxygen had come from air, each volume of car¬ 
bon monoxide would have been accompanied by approxi¬ 
mately twice its volume of nitrogen. • On the contrary, 
the amount of nitrogen found was always very small 
after the first minute or Iwo of the run, seldom amount¬ 
ing to more than 10 per cent of the carbon monoxide 
in the samples taken for volumetric analysis. 

The rate was computed at which carbon monoxide was 
being produced at the tipie each volumetric'analysis was 
made. It was assumed that the nitrogen present was 



Flo. 10—TOTAL IMPnuITY IN IIYDROOEN 
Curve 1—flraphlo average of «ix runs at 2 gal. per iqlnuto. 
t'Vrve 2—Gra))hla average of six riias at 1 gal. per minute. 
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residual blasi gA and that an amount of carMn mon¬ 
oxide equal to one-half the volume of iiitrogeii should 
be ascribed to the^sahie source. Half the percentage of 
nitrogen was thefefore subtracted from the peiceiitage 
of carbon monoxide found by analysis, and the re¬ 
mainder was multiplied by the rats of hydrogen inoduc- 
tion. This gave the volume in cubic feet per minute of 
carbon monoxide produced, presumably from som(‘ 
source other than residual blast gas. The figures so 
obtained throw much more light on the ijuestion of the 
source of the carbon monoxide than do thel analyses 
alone and will be frequently referred to. > 

Eliminating Oil and Tokk 

No consideralde part of the oxygen could have come 
from the oil, since the amount of carbon monoxide pro¬ 
duced per unit time was almost, if not quite, independent 
of the rate at which the oil was introduced. (See Fig 
10.) Consequently, a sudden increase in the rate of 
hydrogen production was alw.ays accompanied by a cor¬ 
responding decrease in the [lerceiitage of carbon nion- 
nxide in the gas. A change in rate of prodiK-tion was 
also, of course, iiccompanied by a change in the percent¬ 
age of methiiiie pre.sent, the etrects u|ioii the concentra¬ 
tion of methane and carbon monoxiile being in opiiosite 
directions, (ionseiiucntly, an incre.-ise in rate of produc¬ 
tion near the beginning of a run. when carbon monoxide 
was the dominant impurity, always resulted in an in¬ 
crease of purity of the hydrogen; near the end of a run, 
when mcthtine was in excess, a cliange of rate tiad Itie 
opposite effect uiioii the purit\' of the h.idi'ogcn; and at 
an intermediate stage of production the clfecls upon 
carbon monoxide",and methiinc lialancc each ntber and 
a change of rate has no notieealilc elVect upon the per¬ 
centage of impurity presei 1 . These effects arc clearly 
shown by all the later runs, n itably .N'o.s. tl.') and tlB, 
h’lgs. 8 and 11, 

That the oxygen did not come fiami the oil is also 
indicated by the fact that the amouiil of carbon mon¬ 
oxide produced was the same whclber kerosene or fuel 
oil was used. The amount of carlioii inonoxide observed 



V'lg, 11—Effect of rate of production on purity at diffeicnt 
stugea trijri S8). 
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'U some of tlie runs would have required as much as 
J2 to l.p per cent of aiiv oxygeu-coiilaining organic com- 
pounil: Ihe occurrence of such a compound in such 
amounts III each of two refined pctcolciim oils is in itself 
so imprnhalile as to eliminate the oil from furthei' con¬ 
sideration as a source of oxygen. Water itself in any 
such quantity must have occurred as a visible emulsion. 

The eoke probably did contain enough water at all 
times to drive out included air and fill the interstices of 
the solid with steam, but water or any organic com¬ 
pound of oxtgcii would have reacted with the carbon 
to form carbon monoxide at temperatures far belovy 
Ibo.sc actually employed, and all but a small part of the 
gas would have escaped during blasting. During one 
period for which computations were made, the carl)oti 
monoxide produced during the runs, if confined in the 
total volume occupied by the loosely piled coke, would 
have exerted, at the operating temperature, a pressure 
of at least 800 atmospheres. 

Tim possibility of wafer leaking into the generator 
was one of the first considered, hut there was no evi¬ 
dence of such a leak at the only point at which it could 
have occurred. 

The Remaining Soubcks of FIyprogen 

Water from the linings, and iron oxide or other 
materials which can be alternately reduced and oxidized, 
alone remain as sources of oxygen. There is abundant 
evidence that each of these played .some part in the 
actual fornuitinn of carbon monoxide. 

The reactions involved are very simple Water vapor 
will react with carbon to produce cartion monoxide and 
hydrogen, w'hile iron oxide will react with hydrogen to 
produce water, which will immediately give carbon 
monoxide. The reduced iron remains in the generator 
until the next blast, when it is again oxidized by air or 
even by carbon dioxide and so carries oxygen over into 
the next run. 

A considerable psrt of the impurity can unquestion¬ 
ably be ascribed to water in the linings of the genera¬ 
tor and checker-lirick tower, which consi.sted of fire¬ 
brick backed by Silocel powder. The latter material wa.s 
packed into position in the form of a pa.ste, and the 
water in the paste colild escape only by evaporation. It 
may even have been partly renewed in some cases 
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where wet coke was put into the machine, and the steam 
produced may have entered the colder parts of the 
lining: and'there condensed. 

The source of the reactive iron is not so easily ascer¬ 
tained. Some parts of the shell and connections were 
exposed to relatively high temperatures, especially valve 
stems and the metal not covered by the lining around 
the secondary air inlets, the charging and stack valves, 
and the sight holes. Some iron, no doubt, cam(^ from 
scale from various metal parts during erection and 
use, .some from pyrometer tubes, some from lintels and 
old grate bars,” .sjme from ash of the fuel, and sortie 
from iron oxide in the refractories. Some iron rust may 
even hrfve been carried in suspension by the oil from 
the storage tank and connections. 

The iron oxide in the retfractories was probably the 
greatest single source of oxygen. The dust produced by 
rubbing together two of the checker brfck took up 0.1 
lier cent of its weight of oxygen when heated bi redness 
in an oxidizing atmosphere and lost the same amount 
in an atmosphere of hydrogen. This test was repeated 
two or three times consistently. The brick were porous 
enough to account for an enormous effective surface 
Lxpo.sed to the action of the gases. 

The Case Ag.ainst the Lining 

The following facts point to water from the lining 
as a source of a considerable part, at least, of the car¬ 
bon monoxide: 

il) Thare is a tendency for the amount of carbon 
monoxide produced per minute to increase during the 
period of experimentation. This, no doubt, corre¬ 
sponds to a drying out of the Silocel, 

I 2) No direct connection can be traced between the 
1 ite of carbon monoxide formation in the different runs 
and the temperature at the beginning of the run, but 
there was a decided tendency for the cal'bon monoxide 
production to increase during the first two or three runs 
following a shut-down. This was to be expected, since 
the rate of escape of water vapor from the wet outer 
layer of the lining was no doubt proportional to the 
amoant of heat conducted through firebrick and dry 
inner Silocel. 

(3) That some water still remained to be evaporated 


*The ll!)t<’ls whkli .support tl^A- liniM^,' iibovr tin? usli pit uiid Hr*' 
(tooi'M w(‘r^' ftnuKl to ln‘ fuHod tihniu thi'oi'-foiirtlis of ihv way 
Ihi i.Htffli tlic liniUK aftoi the oxpe-t Inionl.s. 



JH*. IS—Bffect of rate of production on pur- 
tty at different staffOB (run t.'o. 
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was proved when the lining of the generator was torn . 
down after the experiments. A sample of the Silocel 
from near the top of the generator was found, still to 
(ontain over b per cent of water, enough to condense 
in the top of a test tube when a few grams of the 
powder was heated in the bottom. 

(4) At various times, but especially when running 
oil directly onto the coke, the generator became clogged 
with carbon to such an extent that the pressure pf 
liydi'ogen would force open the stack valve. Every time 
this occurred a sharp increase of carbon iponoxide was 
shown just before the valve opened. It even became 
possible to predict with some accuracy when the valve 
would open by watching the purity recorder. The 
sudden increase of impurity was, no doubt, caused by 
the hydrogen being forced through the porous lining, 
carrying with it an unusual amount of steam. This 
explanation was verified by broad streaks of lampblack 
found in the Silocel when the lining of the generator was 
torn out. t 

The Case Against the Iron Oxide 

That iron oxide caused the formation of a large quan¬ 
tity of carbon monoxide is indicated by the following 
facts; • 

(1) It is impossible to account for the variation in 
the rate of formation of carbon monoxide during a 
single run by assuming that it all cofhes from water 
in the lining. The lag involved in the conduction of heat 
through fireb; ick and dry Silocel is such that no rapid 
variation in ^he rate of vaporization of the water 
the wet Silocel can be credited. Even if there were no 
lag, bjt the amount of* heat transmitted through the 
lining was always exactly proportional to the differ¬ 
ence in temperature, no variation greater than aUbut> 
20 per cent could be accounted for in the rate of fJrma- 
tion of carbon monoxide between the beginning and 
the end of the run; while the observed variation usually 
amounted to several hundred per cent. 

(2) The amount of carbon monoxide formed was 
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Kreatly dimiiiiHhed by inli-odiiciiiL' h little oil several 
minutes before betfiniiiiiK to nm and iiermi11in)r it 
largely to reduce the iron, oxide inesent. This is clearly 
shown by a comparison between runs 44 and 45, of 
which the complete inirity curves are given in Figs. 
12 and 18. These runs were made iimler conditions 
very similar in all respects cxcejit that in the case of 
run 44 about 2 gal. of oil was introduced into the 
generator 10 minutes before beginning continuou.s 
operation. F’ig. 14 sliows tbe first iiortion of the same 
purity curves on an enlarged time scale and a reduced 
purity scale. Thc.se curves are contiimed to represent 
the course of the runs only so long as oil was introduced 
at the initial rate. The practical effect of the prelim¬ 
inary reduction is strikingly illustrated in Fig. 15, 
which shows the percentage flf impurity in all the gas 
delivered to the holder in the cpse of the two runs. In 
these and all other runs an amount of hydrogen equal 
to at least the voluRie of tbe shells was wasted through 



KIk. 16—tilujwinjr Impiovtnunl in p\irlt.v of liyi\ro^'pn folUo^liiff 

II fomporarj Khut*do\Mi (run S7). * 


a purfre valve before the gas was. turned through the 
meter and .the figures repret.ent only the gas actually 
metered. It is apparent that the use of 10 gal. of oil 
during a period of 5 minutes is less effective in elim¬ 
inating impurities than is the use of 2 gal. 10 minutes 
iH'forc the run. 

Fig. if) also illu.strates in a striking manner the 
result of a long period of reduction upon the impurities 
in the gas. In this case the introduction of oil was 
inten-upted for 11 minutes after a 25-minute run. When 
production was again started, gas of higher purity was 
liroduced in greater quantity than (luring the first por¬ 
tion cjf the run in sidte of the heat lost during 25 minutes 
of operation and 10 minutes of idleness, 

(3) The smallest rate of jn-oduction of impurities 
occurring in any of the experiments was in run 26 
I Fig. 6). In'Ihis run the oil was vaporized in the upper 
|)art of the coke bed, and during the first 7 minutes was 
II' ssed through the chccker-brick tower only. When 
I he gas was then directed through the coke, thS remark- 
alily low rate of 1.2 cu.ft. of impurity per minute was 
observed lioth from the record of the automatic recorder 



I'lv, V.- -!lf;il.« i»f fomi-ilion unit < amlni'.tuui of pin-iifnip 

and from volumetric analysis. The result was obtained 
by the use of a practically fresh coke tied which elimi¬ 
nated methane, while at the same time the carbon 
monoxide production was small because of the previou.s 
reduction of oxide.sv 

(4) it has lieen suggested that the reduction of silica 
in the refractories may have ro.sultcd in the formation 
of much of the carbon monoxide, silicon or carborundum 
being produced. If this wyi-e the case, however, the 
rate of formation of the gas in the presence of a large 
exces.s of the solid should he a rapidly changing func¬ 
tion of the temperature. No increase in the rate of 
formation with increase of temperature was noted, 
however. On the contrary, the resulfs indicate the re¬ 
verse, but this apparent reversal is no doubt due to the 
fact that the highest temperatures were employed after 
the lining was pretty well dried out. The independence 
of temperature shown by the rate of,formation pf car¬ 
bon monoxide and the rapid decline of the rate during 
a run can be explained only by a chemical reaction 
which would take place at a ^uch bwer temperature 
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but whicn is limited by the small amount of the reaet- 
ing substance present. The evidente again points to 
iron oxide, although it is possible that some other oxide 
prese*nt in .small quantity may have had some part. 

Thermal Balance of the Process 

• 

The heats of combustion of various saturated hydro¬ 
carbons of the jiarafline series, taken from the Landolt- 
Bornstein Tables, are shown in h'ig. 17, together with 
their heats of formation obtained by subtracting the 
observed heat of combustion Irom the heat of comlnis- 
tion of the componenf carbon and liydi'ogeii. Since the 
observatioivi on heat of combustion were mostly made 
with l)omb caloijmeters, it is evident that the ‘Hieat of 
formation” here given includes the heat of vaporization 
and represents the total amount of heat which mu.st be 
supplied by the checker brick and coke to vaporize and 
decompose the oil. 

All of the jiaraffine hydrocarbon.s that are liquid at 
oi'dinary temperatures contain between SH.tili and 8.').7,') 
per cent of carbon, It is apparent, therefore, that it 
makes little difference what oil is used, either as to 
yield of hydrogen, fuel value of the deposited carbon, or 
heat required to decompose the oil. Provided the 
checkiT lirick is sufficiently hot to vaporize the heavier 
oil, practically the same results should be secured from 
the use of the same weight of a heavy lubricating oil, 
or even solid paraffine, as from gasoline or kerosene. 

It is assumed, for the puriiose of drawing an appro.xi- 
mate thermal balance, that an oil of siiecific gravity, 
0.80, containing 85 per cent carbon, is used under the 
operating conditions of run 45, which are believed to 
represent about the most favorable (.qierating conditions 
for *his plant. (The question of preliminary reduction 
of the iron oxide in order to avoid the tormation of 
carbon monoxide has practically nothing to flo with the 
thermal balance.) It is also assumed that 75 tier cent 
of the eprbon of the oil was deposited on the checker 
brick and that this was burned^ to CO only, the carbon 
in the generator l>eing all burned to C-O,. 

Table 11 then represents roughly the thermal balance 
indicated by the observations made on run 45, in which 
13,680 cu.ft. of hydrogen was iirudueed. 
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The figures in Table 11 are very rough approxima¬ 
tions only. In particular the temperatures at which 
hydrogen and blast gas leave the plant are mere esti- 
inate,s. The balance *s sufficiently near t)ie truth, how- 
ewer, do show the very poor thermal efficiency of the 
process and to indicate the direction in which to work 
for improvement. 

The concluding aAirle in this series, which will dis¬ 
cuss the arrangement and operation of the plant for' 
thermal effic.iepcy, will be published in a subsequent 
issue. ■ ’ 
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Plan for Critical Tables of Constants , 

The International Critical Table.s^of Physical and 
Chemical Coii.slants have been outlined to some extent 
hy the editorial board. The very general interest 
aroused by this workT is due to the wide application of 
constants involved, be.iring us they do upon a very broad, 
range of industries. The scope of the tables is indi- • 
eated liy the following topics: Chemical kinetics, 
kinetics of phy.sieal proees.scs. diffusion, molecular 
^ kinetics, w-liemical equilitiriiim, ]iressure-volume-tem- 
periiture •relations in homiigeiieniis systems (does not 
include H.O, CO,, SO, Na., Hg, iiir, N, H, Si), phase 
reliitions in heterogeneoiis systems, volume change 
accompanying chiiiige in phase wii'ere directly deter¬ 
mined, properties of surfaces, electroebemistry, thetmo- 
ehemistr.f, phntoeliemisiry. mechanics, sound, heat, 
radiometry i including spect mpliotometry, electrieit,V, 
magneti.sm, eleetroiiies, ioiiiziition of gases. X-rays, 
miseeliaiieous liibles of u.sefiil information, certain 
liiologieiil ilatii, iis.semliled properties of .lelected mate¬ 
rials, conversion tallies, tallies of units and standards, 
stanilardizatiiiii tallies, and computiitiona! tables. 

Among the iiidiistriHl materials on which data are to 
lie included are the following: Minerals; alloys, 
•amalganis and coniriiereial metals; alirasives, ceramic 
eenieiits and cementing materials, exclusive of refrac¬ 
tory cements; clays; heavy clay ]iri)ducts; natural build¬ 
ing mutcriiils of mineral origin; refractory materials, ' 
including refractory cements; white wares. Including 
lalioratory porcelain, electrical porcelain, etc.; compner- 
cial gla.sses; vitreous enamels; thermal insulating mate¬ 
rials for high temperature; low-femperature'insulating 
materials; woods; rubber and arlificiiil pla,sties; carbon 
for electrical purposes; mica; transformer oils and 
other liquid electrical insulating materials; asphalts, 
liitumeiis, tars, pitches, mineral waxes and creosotes; ^ 
lubricants; liquid fuels; solid fuels; animal and vege¬ 
table oils, fats and waxes, including hydrogenated oils 
but excluding essential oils and processed oils; essential 
oils; natural and artificial resins, gums and balsams; 
odoriferous materials; solid secretions of animal origin, 
such as bone, ivory, shell, born, eoral, etc., and some, 
artificial sub.stitutes; skins, leather add leather substi¬ 
tutes; eat gut and allied .substances; textile fibers, ih- 
cluding animal, vegetable, mineral and artificial; 
siioriges, mos.ses, sea gras.ses, etc.; explosives; t^pnins; 
dyes, pigments and coloring materials; • sweetening 
agents; foodstuffs; adhesives; paper,; paints, varnishes, 
airplane dopes and raw miiteriiils; refrigerating brines; 
nitrating acids; molding .sands. 

Jersey Suiid as u Water Stifleiielr 

Green .sand marl is suitable for direct use as a water- 
.softening agent, says the geology division of the Depart-' 
ment of Con.servution of Development of the State of 
New .lersey. Large quantities of this green sand occur 
in southern .Ters^V. The state bulletie says; 

“Aftertcertain preliminary treatment, which charges 
it with exchangeable sodiiiih, the marl is placed In the 
water softener and the water allowed to flow through 
it in a manner somqwhat resembling the ordinary filter.* 
The exchangeable sodium of the treated marl combines 
with the calcium and magnesium, the presence of which 
causes the hard water. The marl in turn gives up a 
proportionate quantity of sodium to the water. To 
restoi’e it. to complete efficiency it is necessary only to 
pass a solution of brine through the apparatus ” 
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Principles of Chemical Engineering’ 

A Symposium Review of an Outstanding Work 
on Chemical Engineering of Value Alike to the 
Student in College and to the Seasoned Engineer 


The Book: Its Significance 

The Older Engineer Will Welcome This Volume 
as Enthusiastically as the Student 

By Henry Howard 

f’rf.Hlttvul, A OH'rli'Hii iliNt il lit' 1)1 ('ll* tnical ■' 

T HiS BOOK will be found useful lo every i lieiUKal 
engineer as a part of his working library. When 
Davis in 1901 brought out his ‘‘Hand Book of Chemical 
Engineering” in England, he was .striking into wdiat 
was then an almost untouehed field. I do not know 
of anything that will impress one more as to the progress 
made in the “scienee” of ehemiral engineering than a 
comparison of these I wo liooks. 

Another jioiiit that, ( aiiiiot fail to impress anyone who 
is not familiar with cheniii'al engineering is tlie wide 
range of technical kiiowdedge Itial is reiiuired by the 
well-trained chemical engineer of today. Tlie authors 
should lie particularly commended for tlie way in whicli 
they present the fundamental theoretiral concepl ions, 
both physical and cheniical, wliieli uiideriie or at least 
give useful explanations of the various sulijecls covered. 
Tht'chapter on coniliu.st inn deserves special mention, 
liecause of the suggestive way in wdiich the subject is 
discussed. 

• The book is particularly valualile to older engliieer.s 
who have not had the liencfit of modern syslems of in- 

of I'lii'Miifiil I'liiKiH'*'1 ii't ” Willi.ini M W'iIIn-'I 
Wiil'ieii K. l-«‘ULs:ihtl W'illiiim 11 ,M< \il-tinw New ^'.nK .Mi'li.iW- 

nirf Unok c’o. 111'::!. i ;:{7 $•, i„ t 


struction, in that the mathematical and chemical cal- 
eulalions are .so earefully and logically developed that 
llie older engineer wilt find their study most stimulating. 

It is to lie hoped that the prerent volume js merely 
the foieruliner of amplified editions that the same au¬ 
thors will living out from time to time, lis was the 
tiabit of Dr. (ieorge Lunge in his various editions ot 
“Pulpluiric Acid and Alkali,” which have performed 
sucli a wonderful service for the chemical industry of 
the world. 

This criticism would not lie complete without point¬ 
ing out what seem to me to tie shortcomings in the 
liook. The space given to heating tiy powdered fuel 
and oil firing .seems inadequate. Both of these meth¬ 
ods are being widely adopted in chemical processes, 
esiHiciaily where uniform conditions of temperature and 
oxidizing or reducing atmospheres are reipiired. Inex¬ 
pensive and satisfactory powdered coal equipment that 
requires no preliminary coal drier and which presents 
no explosion hazard is now available—for instance, the 
Aero iiuiverizer. The chapter on crushing and grind¬ 
ing gives some excellent information and data, b«t 
prineijiaily describes apiiaratus useful for very large- 
scale operations that are more commonly met with in 
mining. 

Many more criticisms could lie made, but the fact 
remains lliat the book presents muc h new material and 
is a very real contribution to tlie literature on this 
subject. It .should lie in every chemical engineer’s 
lilirary. 


Industrial Stoichiometry 

A Difficult But Necessary Subject for the Chemical Engineer 
Presented in a Common-Sense, Usable Way 

By John Morui.s Weiss 


» iiliSUltlllL; i iK’lllli III IMI 

T he chi^ter on the elements of 
industrial stojvhioinetry might 
well have been entitled the elements 
of mathematical common-sense. The 
author has taken the attitude that 
figures should be our servant and not 
a bogy. The simplification of the 
methods of, calculation from one 
system of units to another by placing 
all figures on a molecular or atomic 
basi.M, though not new, is presented 
in a very clear and thorough fashion. 

This chapter also brings jo the at¬ 
tention ot the read'er a few of the 
.more useful approximations of phys¬ 
ical chemistry such as Trouton’s 
formula for latent heats of vaporiza¬ 
tion. These are indeed extremely 
useful and will often servq for the 
sufficiently approximate solution of a 
problem in cases Where exact data 


j;ilU‘!‘I , -New I 111 In I u,> 

are uiiavailalile in the literature and 
where the determination of the exact 
data would entail a burden out of 
proportion to the resulting extra 
exactitude of results. • 

The section entitled “Efficiency” 
would, in the writer’s opinion, be 
advantageously susceptible of en¬ 
largement. There arc many types of 
industrial processes in which the 
way the yield figures are stated is 
"often puzzling and not co-ordinated. 
In the* single example given, the 
author' should have been more ex¬ 
plicit in his definition of “recoverable 
salt.” If he meant recoverable in the 
same state of purity as the original 
crude salt, his mathematical inter¬ 
pretation is the correct one. Some 
factor, however, should be introduced 
to distinguish two processes which 


by the author’s method might show 
the same mathematical efficiency and 
yet the output in one ci/c/c per unit 
of crude might make one process 
immea.surably more efficient com¬ 
mercially than the othef. 

The sections on “Choice of Data” 
and “Sampling” are to be highly 
commended. There is no doubt that 
in many instances chemi.sts and engi¬ 
neers collect many useless data at 
great expense while neglecting ob¬ 
vious data readily obtained with 
little or no effort. In the discussion 
of the boiler teats and in the sample 
calculations given it would seem 
rather dangerous to base extensive 
calculations on the results ordinarily 
obtained with an Orsat gas appa¬ 
ratus, and it would seem desirable, 
where such calculations are to be 
made, to suggest the use of a more 
accurate analytical method than the 
one used. TTie section on “Sam¬ 
pling” is very pprtinent and too much 
emphasis cannot be placed on its im¬ 
portance. The writer feels that 
similar ^mphasis might well have 
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been placed on the selection 
accurate analytical methods and care 
in the application of these methods 
to the materials of the process. 

On the whole, the chapter is stimu¬ 
lating and suggestive and represents 
a real contribution to chemical engi¬ 
neering thought. The principles are 
sound and, I believe, most useful to 
the practical experienced man. In 
fact, I feel that in the hands of the 
inexperienced the ahapter may prove 
a dangerous tool. In lllustratinn 1, 
if there* is soot from either incom¬ 


plete combustioit or a leakage of air 
in the setting of the boiler, the cal¬ 
culations of the various results 
might be seriously in error. No 
doubt such matters are considered in 
later chapters, which at the lime of 
this review 1 have not seen. 

To the seasoned engineer, however, 
such matters are obvious, and to him 
the work is extremely useful, replete 
a.s it is with helpful suggestion and 
simplification of the mathematical 
problems with which w'e all have bo 
deal in our daily work. 


The Physical Basis for Chemical 
Engineering 

The Chapters on Fluid Films, Flow of Fluids and Flow of Heat Form 
an Engineering Background to the More Kestricted 
Consideration of Special Equipment 

By George L. Mitchill, M.E. 

New York CUy 


T hat "part of this work 
dealing with “Fluid 
Films" is de.scriptive, merely 
defining and declaring the 
existence of such films, and 
explaining their general ef¬ 
fect on the flow of liquids 
and the transfer of heat. 
Incidentally the existence of 
such films is shown to ex¬ 
plain the difficulty with 
which liquids commonly 
diesolve or ab.sorb minute 
particles suspended in the 
air or other gas with which 
they are in contact. A clear 
conception of the nature of 
such films and their bearing on engi¬ 
neering problems can be drawn from 
this part pf the work. 

The treatment of the “Flow of 
Fluids” thoroughly covers the broad 
field indicated by the title. Intro¬ 
ducing the conception of potential 
pressure and velocity head early, the 
authors show the manner in whicif 
these are connected with the action 
of various types of devices used for 
measuring pressure and flow. After 
a di.scuaaion of the mechanism of 
flow through conduits, these devices 
are considered with reference to the 
effect of changes in volume, tempera¬ 
ture, viscosity, etc., on the indica¬ 
tions read on various types and the 
energy loss incidental to their u.se. 

fn that part of the work devoted 
to the flow of heat, the authors de¬ 
fine and thoroughly consider the 
mechanisms of conduction, convec¬ 
tion and radiation of heat. Proper 
consideration is given to the effect 


Valuable technical books are being pub¬ 
lished continually; but it is only at rare in¬ 
tervals that a book is issued of such out¬ 
standing interest that it marks an epoch for 
its field. Such a book, to our mind, is “Prin¬ 
ciples of Chemical Engineering,” by Pro¬ 
fessors Walker, Lewis and McAdams of 
M.I.T. It is the first successful attempt to 
place th( study of chemical engineering on a 
basis of rational fundamentals. As a con¬ 
tribution to the text-book literature of this 
subject it marks the beginning of a new 
attitude toward chemical engineering. 


of various complicating factors 
which so often intrude themselves in 
practice. 

In scope, these chapters afe not 
a.s broad as the titles, though they 
are in exact conformity with the title 
of the book. True engineering is the 
application of these “principles.” 

The scope and treatment are as 
applicable to mechanical or any other 
form of engineering as they are 
to chemical engineering, which is 
as it should he. The chemical en¬ 
gineer is expected to apply the 
principles of the science of chem¬ 
istry: hut to produce commercially 
successful results he mu^t have re¬ 
course to the application of the 
■science of mechanisms. He would' 
hardly be expected to design heavy 
machines; but he would surely be 
expected to outline the piping sys¬ 
tem he required to handle his liquids 
or gases—that seems such a simple 
matter. However, the general de« 


sign of an econdhidhl piping layout 
involves many factors and considejTr 
ations quite fcA'eign to chemistry, 
but the.se will also be controlled to a 
considerable extent by the chemical 
engineering. For example, piping a 
liquid at a certain temperature may 
so decrease its viscosity as to result 
in a distinct saving in power, offset* 
perhaps by the cost of insulating 
the piping. There may be a technical 
a.s well as an economical limit to this 
temperature. The chemical engineer 
must possess the knowledge to control 
both factors to be truly successful. 

Perhaps the above is a poor ex¬ 
ample, but it illustrates the point. 
A text book of chemical engineering 
should include the basic principles of 
mechanical engineering, with par¬ 
ticular stres.s on such matters as flow 
of liquids and heat. This one does. 

As to general .scope and viewpoint,' 
then, this book is what it sets out to 
be. Now, is it a good engineering 
textbook as to the line 
drawn where principles end 
and specific commercial 
methods begin? It is. It 
is no condensed catalog of 
flow meters, oil heajers, or 
pyrometers, notwithstand¬ 
ing that the principles of 
these and many other de¬ 
vices are considered. 

Does it lean too far the 
other way? Does It dwell 
on the discovery of this or 
that natural law or detail 
of experimental methods by 
which physical constants 
were discovered? It does 
not. The laws are stated 
and formulated, *the constants tabu¬ 
lated, and then the application is 
shown- which in the writer’s opinion 
constitutes engineering. ^ 

Good engineering must be not only 
sound in its application of natural 
laws and physical constants, but 
must be reasonable. The formulas 
mathematically derived therefrom, 
should be simplified by appropriate 
assumptions and approximations con¬ 
sistent with the degi;ee of reliability 
necessary to commercial results. This 
book does so. The simplifications 
generally permissible or permissible 
in special cases are quite usually* 
indic(\]ted. 

Much more might be said along 
these lines, in general quite fa^qir- 
able tc the book, as judged from the 
part here reviewed. But theye is 
a different point to be considered. A, 
text fpr students should be readable’ 
and interesting, consistent with 
brevity and Complete mathematical 
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dnnoiMtMtiofi, If it is to be of much 
use in connection ^with American 
methods of teaching. For my part, 
I found this text infferesting reading. 
References are well placed and easily 
found and the general arrangement 
is such as to avoid defeating the end 
of the work by breaking the student’s 
train of thought. 

All the above might be said with¬ 
out justifying the exi.stence of the 
book as a text, especially if it is new. 
There are many such already. One 
might collect matter from this one 
and that one, arrange it differently 
perhaps, and evolve a new book satis¬ 
fying most of the requirements of an 
engineering text. But such a book 
might not be at all justified. A new 
book should contain something new 
—not only as to arrangement but if 


possible as to material and infor¬ 
mation. I am impressed with the 
references to up-to-date literature 
and experiments and also such mat¬ 
ters as the close consideration of 
fluid films in most problems in both 
flow of fluids and of heat. Also 
the discarding of empirical friction 
coefficients and the general solution 
of flow of liquid problems by a for¬ 
mula and curves which take into con¬ 
sideration all the many factors in¬ 
volved. 

The authors should polish up some 
of their text, slightly change the 
form of a few formula.s, stress some 
points differently and make a few 
tyisigraph'cal corrections. But I 
feel that the general arrangement 
and mode of presentation will stand 
tile test. 


The Art of Drying 


A Subject Which Has Labored Under a Burden of Empiricism is 
Brought by the Authors to the Dignity of a Science 


By 

cIh I t 


W. I.IKSAITER 
lOiiKiii.'rrs, .Now York City 


T he art of drying de,serves recog¬ 
nition as a science, and a help¬ 
ing hand to aid its ascent from 
among the rule-of-thumb trades to 
its rightful place with others deemed 
worthy of academic study. It i.s not 
difficult to see why this has been a 
subject relegated to the lender mer¬ 
cies of the plant mechanic for solu¬ 
tion ; the removal of water by 
evaporation seems so simple—only a 
few trays, a box, .some pipe coils 
and perhaps a f,>in, and presto! 
another drier is created. And at 
,the same time i.s created one of two 
mental attitudes: if the mechanic by 
chance h.qipens to guess right, “dry¬ 
ing problems are toe simple to liotber 
with scientifically”; i>ut if he hap¬ 
pens to guess wrong, some one else, 
perhaps the office boy, is given an 
opportunity to ofitguess Nature! In 
either event, no attempt is made to 
discover the whys and wherefore.s, no 
data are collected, no progress is 
made. It is true that manufacturers 
of drying ^uipment have made 
..valiant atfostj^ to find out why 
their funetipn.s—or other¬ 

wise; but siich data, all too often un¬ 
fortunately, are crystallized into a 
■ "One grain per cubic foot absorption” 
philosopher’s stone, or a collection 
of ’’designs of driers that have 
worked.” , 

It is a great step forwari^An the 
right direction, then,, to -liave .Die 
authors of this work on Mbldlrical 


engineering devote so large a part of 
it to this subject. One cannot help 
being impressed with the fact that 
they, among the leaders in their 
field, are convinced that sure, efficient 
and economical drying is one of the 


essential processes in modem indus¬ 
trial engineering. So also the reader 
is convinced of the inclusive back¬ 
ground of properly and scientifically 
carried out experimental work, with¬ 
out which the most erudite analysis 
is merely .scientific guesswork. 

Everyone will acknowledge that 
the drying field is large; perhaps 
two-thirds of our industries require 
or use some type of such apparatus. 
It is, therefore, unfortunate that 
only a chapter has been allotted to 
contain within its bounds all that has 
been deemed worthy. Such concen¬ 
tration inevitably means generaliza¬ 
tion, with consequent danger of mis¬ 
leading the inexperienced who are 
unable to guide themselves con¬ 
cretely with only the general direc¬ 
tion pointed out. The intere.st which 
this book will create will, it is hoped, 
encourage the authors to enlarge on 
the subject and to include a r&umc 
of their experimental work, the re¬ 
sults of which, as is so clearly 
pointed out, are .so necessary for the 
solution of specific problems. 

This chapter on drying is wel¬ 
comed as an earnest effort to place 
the .subject in its deserved place 
among the other chemical engineer¬ 
ing proees.se.s; that tho.se who refer 
to the book will be convinced that 
this has been accomplished is a fore¬ 
gone conclusioH. 


Evaporation and Evaporators 

The Mechanism of Vaporization and Its Application in Various 
Processes of Evaporation and Types of Equipment 

By E. J. Winter 

Consulting CliMiiical Cngim ttr, New York Clly 

elusions 


P ACES 375 to 435 deal with evap¬ 
oration and evaporators. The 
meehani.sm of vaporization is ex¬ 
plained, the factors controlling it are 
enumerated; and all evaporation 
processes are subdivided into four 
classes, according to heat supply and 
vapor removal. Steam-heated evapo¬ 
rators have been given the promi¬ 
nence they deserve. The true im¬ 
portance of vacuum and multiple 
effect evaporators is explained, and 
the various considerations which 
govern pqoper design are carefully 
evolved. 

The evaporators themselves are 
subdivided into eight groups, accord¬ 
ing to design and method of oper¬ 
ation. Some of these groups are 
never met with in practice, although 
they are of real theoretical interest. 

The authors discourage the use of 
exhaust steam, basing their con- 


on prime movers of the 
highest cla.ss. Nothing is said about 
the auxiliaries. This que.stion must 
be decided, in each cu.se, by a heat 
balance of the entire plant, and not 
by a general rule. Where exhaust 
steam is used for evaporation and 
the feed water enters the boilers 
cold, the use of exhaust steam is very 
costly. 

The usual difficulties encountered 
during operation are taken up one by 
one and suggestions are made, in 
each case, for the diagnosis of the 
trouble and the remedy. The method 
of calculation for evaporator design 
is very carefully set forth, and two 
examples have been solved. The 
equations for multiple effect evapo¬ 
ration have been included, but in the 
examples shown the “trial and error" 
method is used, as is always done 
in Dractice. 
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Basic Principles of Distillation 

The Separation of Liquids From Liquids Placed on a Rational Basis 
, and Illustrated by Examples From Practice 

By R. J, Winter 

^ ConxulitnK Clumii'iil lOngliuTr, New York ('U> 


T he concluding pages of the hook 
are devoted to a careful and 
authoritative exposition of the 
various distillation processes. The 
underlying princif^es in the separa¬ 
tion of immiscible, partly miscible, 
and mufually soluble liquids are ex¬ 
plained; the limitations of Raoult’s 
and Henry’s laws arc shown; and the 
correct method of procedure is de¬ 
duced and applied in several ex¬ 
amples. The minimum reflux and 
the effect of various reflux ratios 
have been determined by calc ulation, 
and are shown graphically; and the 
number of plates required deduced 
therefrom. 

On page 602 a novel and very in¬ 
genious method is offered for calcu¬ 
lating the point at which the feed 
should enter the column. It is based 


on equal “enrichment rates” of the 
plates, keeping the rate of rectifica¬ 
tion constant throughout the column. 

The authors remark: 'Tt would 
seem that in commercial practice the 
feed is often introduced too high up 
the column.” In a number of ca.ses 
this is merely apparent and well 
justified. Sorel and Mariller tested a 
mixture of pure ethyl alcohol and 
pure water, and the authors baaed 
their calculations on these results. 
The distiller’s high-wines, however, 
contain a number of troublesome 
compounds, among others the fu.sel 
oils. The.se are high boiling, very 
sparingly miscible in water, but com¬ 
pletely soluble in ethyl alcohol. The 
“exhausting” plates of the rectifying 
column—i.e., tho.se under the feed 
plate—are poor in alcohol; fusel oil 
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forme conetentliqllii)^ mixtims witii 
water, evaporating at a lower tem¬ 
perature than et^yl alcohol. In otiier 
words, the water in the immiscible 
mixture evaporates beforte the<alco- 
,hol, and it becomes impossible to coc- 
haust the waste on the number of 
exhaust plates calculated by the 
authors. 

The two expressions for the free 
energy of separation of liquid mix¬ 
tures are no better than the assump¬ 
tions they were based upon, but the 
conclusions drawn therefrom are un¬ 
doubtedly true. Compared with the 
minimum work of separation, distil¬ 
lation-rectification is a very ineffi¬ 
cient process. 

Usually the chemical engineer has 
no other means at his disposal for 
the .separation of liquid mlxtura 
Occasionally, however, other (chemi¬ 
cal) means are available as well; and 
the surprising inefficiency of the 
method becomes evident by com¬ 
parison. This in nowise detracts 
from the basic importance of distilla¬ 
tion. 


Gas Producers—Their Design 
and Operation 

The Industrial Use of Producer Gas Is Increasing and Its (Generation 
Is of Much Importance»to the Engineer 

By G. U. Montgomery 

■CK-shstant Editor. Chem. d Met. 


T he use of various types of fuel 
gas is of ever-increasing im¬ 
portance, as the authors have pointed 
out in earlier chapters. As this use 
increases, the equipment for manu¬ 
facturing the gas must also increase 
in importance. Thus it seems to 
me extremely fitting that the subject 
of gas producers should be given 
a fairly thorough treatment in any 
work written primarily as a text for 
chemical engineering students. 

The subject is treated from the 
standpoint of description of an ideal 
producer, having reference to the 
governing factors in the design and 
operation of the various elements; 
the - application of these principles 
in various commercially succes.sful 
producers; and the methods by which 
the production and efficiency of a 
producer may be*figured for varying 
conditions of operation. 

In the compass of an extremely 
small space, sufficient information is 
clearly and corfectly brought for¬ 
ward to satisfy the needs of all ex¬ 
cept the engineer who specializes in 


producer design or control. In ac¬ 
cordance with the general scheme of 
the book, the chemical engineer is 
here presented with the basic facts 
which he needs to know about gas 
producers. 


T he chapters on fuels and power, 
combustion and furnaces and 
kilns present a constructive, definite 
and conservative analysis of the sub¬ 
jects in question. It is pleasing to 
note that the authors have definitely 
expressed their views without the 
usual qualifications that leave the 
reader in doubt. 

The orthodox method of treatment 
in the usual considerations of fuels, 
power, furnaces, methods of heating, 
etc., is not as broad as It should be; 


Of particular interest is the de¬ 
velopment of the production com¬ 
putation. The authors have here 
applied their special type of equa¬ 
tion, which is of value in that It 
shows at all points what the unit, Is 
and provides an extremely easy ex¬ 
pression to check in case of error. So 
many cases of confusion in figuring 
the production of gas-making equip¬ 
ment have come to the writer’s atten¬ 
tion that a grounding of the student 
in such a clear method seems the 
noteworthy poirft in this part of the 
book. 


perhaps we should b^ more concerned 
with the use made of heat than W^^h 
the process of making it. After all, 
the chemical industry is, like the 
metallurgical industry, more coit- 
cern^d with the quality and the cost 
of the product than with an abstract 
consideration of fuels, coinbui,Jion 
and equipment. 

For these reasons, the chapters of 
this work such as that on furnaces 
and kilns, which deal with the equi]f- 
ment for utilizing heat, were of most 


Fuels—Their Combustion and Appwatiis 

Since Fuel Is Basic to the Production of Heat, fts Use Is of Primary 
Importance to the Chemical Engineer 

By Joseph A. Doyle • 

Vlr’f-rMcsiiltnt W. S. Kookwfil Co., Nets York CUy 
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interest po me ^wl^afford an oppor- the authors, the book gives a good 
tunity for future expansion prom- picture of the fundamentals and as a 
ising much good for the art. While text for the beginner in the art of 
in njpny details my experience does chemical engineering should prove a 
not run exactly parallel to that of work of real value. 

t 


Humidity, Thermometry and 
Related Eqiii[)ment 

The Design and Use of Much Equipment of (treat Importance to the 
Chemical Engineer Is Properly Founded on a Consideration 
of the Amount of Water Vapor Present in Some Gas 

By C. H KlMItERLY 
lllnkK Spiti> Kt|Hij)in< 111 -N* w \#ik City 

T he general plan of this part of practical engineer handling the en- 
the book is excellently worked tire field of chemical engineering, 
out and indicates that it can be well the very thoroughness and length to 
adapted to use for a text where the which the authors have gone in deal- 
details aro explained by a per.son ing with thi.s phase of the work have 
thoroughly familiar with the physics a great tendency to cloud the uiider- 
and mathematics of the subject, standing of one searching for iii- 
However, for use by a student or formation. 


The definitions are well worded 
and as complete as is required and 
give a clear knowledge of their sub¬ 
jects. The use of problems to ex¬ 
plain the principles and operation of 
the practical side is admirable. The 
(harts are, however, not sufficiently 
explained, or their lines defined, to 
allow of their being put to practical 
Bse without a detailed .study of the 
authors’ iiiteiitioii. 

The illustratioifs'are, excellent and 
cover the distinctive types cqrrectly; 
but a few others .showing the appli¬ 
cation of spray cooling ponds, evapo- 
rator.s, etc., would be of great help 
if the volume is u.sed outside the 
class room. The authors apparently 
have a thorough knowledge of the 
subject and have given it a deep and 
excellent treatment, and the book, if 
used under direction of a competent 
instructor and as a text book, should 
meet a decided need and be of much 
value. 


Crushinfj;, Grinding and S(‘paration 

A Subject of Growing Importance to the Chemical Engineer 
Ih Well Covered in This Hook 


I'Miii'i I iffiiii' <' I'l' 

C RUSHING and grinding and the 
mechanical seimrat loii of iiiiite- 
rials form an important part of 
many chemical processes. The au¬ 
thors are well advised in devoting 
sixfy-seven pages of the liook to these 
subjects. After disciissiiig (irietlr 
the thcoretienl side of crushing and 
grinding, the factors on which the 
selection of machiiYes is based are 
outlined. Apparatus is logically 
classified in four divisions: pre¬ 
liminary breakers, intermediate 
crushers,'hue cj'ii.shers, ami tine pul¬ 
verizers. For breaking the largest 
pieces, jaw or gyratoi^’ crushers arc 
ordinarily used, three forms of the 
former and one of the latter being 
described brieflyf The Symons disk 
machine (incorrectly spelled "Sy- 
niondsi is the only form of apparatus 
mentioned under the head of inter¬ 
mediate crushers, though the use of 
gyratories and rolls is .somewhat 
piore common for the size of feed iii- 
cliKled in this dpsignatimi—i.e.. 1 '■ 
to 2 ill. Rolls, however, are desfribed 
under the heading of fine crushers, 
■alotig with rotary crushers, .stamps 
and the Chilean mill. 

The section on fine pulverizers in¬ 
cludes descriptions of cylindrical and 
conical ball mills, tube mills, centrif¬ 
ugal roll mills, burr mills and disin- 
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tcgratoi's. Ball mills are extremely 
pi)|)iiliir, particiilnrly in the mining 
field, the Marry and Hardiiige types 
liciiig described briefly. The ways 
ill which the fnieiiess of the product 
nf a tiall mill may he regulated are 
well stated, though exception might 
be taken to the statement, ‘'There is 
a certain amount of grinding or shear¬ 


ing action taking place in the mill, 
due to rolling of the lialls, but its im¬ 
portance is small compared with the 
action of the falling balls.” I am 
ineliiicd to think that attrition is the 
chief way that griiiiliiig is accom¬ 
plished in a ball mill, particularly 
when the smaller sizes of halls are 
used. 

Speaking generally of the chapters 
under review, the treatment may be 
said to tie good though liricf. For 
more complete data, such a book us 
Allen’s “llandtiook of Ore Dressing" 
or Truscott’.s “A Text-book of Oro 
Dressing” should be con.sulted. 


Filtration—Theoretical and Practical 

The Subject Is Covered From the Standpoint of Design, 
Operation and Utility 
By Arthur 'Wright. M. E. 


Flltl !»ti<ltl lOlIKtll' l'fS, J»1 


NfW York City 




and 

thumbing over its pages the 
reader is confronted by a formidable 
array of mathematical formulas; 
differential and integral calculus that 
may well make him fumble back for 
facility to the math of his sophomore 
\car. The'chief interest of the chap- 
terlies in itstreatment of "filter calcu¬ 
lations” and derivations of formula.s. 

In contrast to the skimpiness of 
some parts of this chapter, the para¬ 
graphs on “Filter Calculation.s” are 
not stinted. We must respect the 
mass of experimental work under¬ 
taken and the thoroughness with 


which it has been done. This is in 
deed most important in its endcavoi 
t:. point the way from loose riile-of 
thumb methods by reducing fill rat ioi 
principles to mathematical equations 
The authors have made a consider 
able advance and their work can wel 
lie commended. 

To sum up, the value of this bool 
is academic, not practical, but it i 
none the leas important for that. I 
is a real contribution to the art o 
filtration and shoulii give rise to in 
creased efforts to reduce to mathe 
matical terms the varied performape 
of our present-day filtering apparatus 
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High Tempierature 
Refractory 

The Celito Products Co. for a num- 
k)«r of yoar.s has htid an insulating 
trick on the market known a.s 
“Si 1-0-Cel,” which has been used for 
the insulation of various types of 
furnaces, boilers, ovens, kilns, etc. 

Quite recently this company ha.s 
developed a calcined brick known a.s 
Sil-0-Ccl C-22 brick, which is used 
for severe condition.s where the un- 
burned brick might be subjected to a 
temperature high enough to cause 
shrinkage. These C-22 brick are 
recommended for use where the in¬ 
sulation will be subjected to lein- 
peraturef in excess of 1.(150 deg. F. 
and can be successfully used without 
any danger of shrinkage at tempera¬ 
tures in excess of 2.0(10 deg. F. They 
are composed entirely of fsil-O-Cel 
and for this reason have a high in¬ 
sulating value. They also have an 
unusually high crushing strength for 
an insulating brick. 

These brick are for service at ex¬ 
treme operating temperatures and 
are especially well adapted for use in 
the combustion zones of power 
boilers, in furnaces, kilns, etc., which 
operate at temperatures in excess of 
2.,500 deg. F. 

Pressure Regulator 

Thisiaanew regulator forthepur- 
pQse of regulating the control and de¬ 
livery of acetylene, oxygen, hydrogen 
and other high-pressure gases. It is 
designed to maintain a constant pre¬ 
determined pre.ssure rcgardles.s of 
fluctuations in the initial pre.ssure 
line and variations in consumption. 
Thi.-i regulator is simple in design. 
The front cap contains an adjusting 
key, a top spring button and a tension 
spring. The body contains in front a 
flexible metal diaphri^gm, soldered on. 
Over this diaphragm is screwed a 
bronze diaphragm plate or spring 
button to hold the tension spring. In¬ 
side this body is a ^xed nozzle con¬ 
taining a loose operating pin. Over 
the nozzle is loosely assembled the 
valve sleeve, which has a roll of gas 
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ports drilled through its circum¬ 
ference and carries the valve seat. 
The seat closes against the nozzle 
by initial gas pressure on the valve 
sleeve'and pressure of a compensat¬ 
ing spring resting in the recessed 
lank coupling. The loose operating 
pin inside of the nozzle is actuated at 
one end by the deflection of the dia¬ 
phragm and at the other by pressure 
of the valve sh^eve. 

It will be noticed from the above 
description that the regulator clo.se.s 
with the gas pressure and not 
against it. This enables the sealing 
to be effected by pressure of several 
pouiul.s instead of hundreds of 
pounds, as would be the case if the 
sleeve were yoked to the diaphragm, 
kn this design the sleeve is entirely 
independent of the diaphragm. An 
equilibrium i.s maintained in the 
regulator at all times, throttling the 
supply when the desired pressure is 
built up and opening instantly when 
the consumption lowers the pressure 
and an increased supply is needed. , 

This regulator has lieen sifnplified 
in all particulars from the old design 
and has been reduced in size and 
weight. The valve seat is now sub¬ 
jected to much less wear and, being 
held in perfect alignment, it works 
with accuracy for many months 
longer than the seat of the old-style 
regulator. 


Neither volume of gas nor accuracy 
of regulation has been sacrificed in 
simplifying the construction. On the 
contrary, the manufacturer claims 
for this regulator that it will act 
with more directness and regulate 
within closer limits, in addition to 
maintaining its efficiency of regula¬ 
tion for a longer and harder period 
of service. 

The regulator is adapted for use 
with various gases by a change of 
the gages shown in the illustration. 
The rear connwtion is also change¬ 
able so that the regulator can be at¬ 
tached to various types of containers. 
This regulator is the invention of 
A. P. .lenkins, who has long been 
associated with the acetylene indus¬ 
try. It is manufactured and sold by 
the Alexander Milburn Co. of Balti¬ 
more, Md. 
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Review of Recent Patents 


Developments’ of Interest to the 
Chemical Engineer 

Drying, Catalysis and Crystallization Arngn^' Fundamental Processes 
Stressed in Recent Patent Specifications 


F ew unit pkocksse.s in ch.mi- 

cal engineering have been mon* in- 
tensively studied or more extensively 
developed than drying. Driers have 
been used for many yoar.s, but until 
quite recently their developnifnl has 
been empirical. Perhup.s within the la.st 
decade modern drying has come inlo its 
own. It is, therefore, with rather un- 
U.sual interest that patents on tlrynig 
equipment are studied. W. M. Sfhwarl/: 
and E. B. Ayer.s, tif Philatlidphia, Inive 



patented a tunnel drier for drying 
brick.s and other pottery materials be¬ 
fore they are baked in a kiln. Among 
other interesting features, it utilizes the 
w’aste h^at from the firing kiln to dry 
the pottery or brick. » 

The principle of the drier is illus¬ 
trated in the accompanying diagram. It 
consists essentially of three longitudinal 
chamber.s, two drying chambers on 
either .side and an intermediate circulat¬ 
ing chamber in the center. The drif'V 
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is heated in two ways. In the first 
place, hot air from the cooling zone of 
the kiln comes into direct contact with 
the bricks as they are dried, and again 
the flue gases from the kiln itself are 
led through the drying chamber in 
pipes, over which circulates the^ air 
that comes in contact with the brick.s 
and dries them. The gases from the 
cooling jiart of the kiln enter from the 
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ting lAc. to the ConknUaloner of Patents, 
Washington. D. C. 
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floor of the circulating chamber by 
moans of dampers, which can bo rocru- 
lated, and mix with the air that is be¬ 
ing circulated by means of fans at I ho 
top of the circulating chamber. The 
accompanying diagram illustrates a 
cros.s-se»tion of the kiln and .shows the 
flue underneath the floor of the circu¬ 
lating chamber, through which the air 
is admitted to the drier. It also shows 
the pipes 23 and 2!) which contain the 
flue gases from the kiln. 

Bricks are loadtg^ on cars that .'ire 
pushed through the tunnel drier by 
means oi a hydraulic ram, both sides 
being operated at the same time. The 
diagram does not show deflectors which 
control the flow of gases imr the stacks 
and header.s by which the flue gases are 
led from the kiln through the drying 
chamber in pipes and on to the slacks. 
This is described in Patent 1,4.b 1 ,.'1811, 
issued April 10, 192.3, and a.ssigned to 
Proctor & Schwartz of Philadelphia. 

,\ Useful Idea in Producing 
Halogen Acids 

When silicon tetrachloride is treated 
with water, silicic acid and hydrochloric 
acid are formed. This, however, does 
very little good in the manufacture of 
hydrochloric acid, because the silicic 
acid comes down as a gelatinous pre¬ 
cipitate, which is practically impossible 
to handle on a commercial scale. On 
the other hand, this reaction might be 
useful if it took place at a temperature 
above the deh.vdrating point of silicic 
acid. Then the material would rome 
down in ii dry state and the hydro- 
I'liloric acid would be evolved as a gas. 
This is substantially the process 
patented by F. .S. Low of Niagara 
Falls and a.ssigned to the Weaver Co. of 
Madi.son, Wis. In carrying it out, he 
suggests vaporizing the silicon tetra¬ 
chloride with a blast of steam. The re¬ 
action .then takes place in a chiimber 
in which the temperature is kept well 
above the dehydrating point of silicic 
acid.. The silica drops to the bottom 
and may be removed by means of a hop¬ 
per, whereas the hydrochloric arid 
vapor is evolved through a system in 
which appropriate absorption can take 
place. (1,451,399, issued April 10, 1922.) 

A Continuous Crystallizer 

• Another patent i.s interesting, <as it' 
involves a principle that i.s coming to 
the fore more and more—that of con¬ 
tinuous crystallization of particlivs hav¬ 
ing a definite .size. The erystallizer of 
Truman E. Stevens of Omaha, Neb., 
contains .scrapers made of large wire or 
heavy bristle brushes. The fine crystals 
are thus formed on the surface of the 
tank, which is cylindrical, and arc im- 
. mediately brushed off by the brushes. 
This keeps the tani free from an in¬ 
sulating layer, allows rapid cooling, and 
feeds the whole tank with fine crystals 
which grow to larger crystals as they 
travel to the bottom, of the crystallizer, 
where they may be removed through an 
appropriate chute. (1,450,992, issued 
April 10, 1923, and assigned to Potash 
Reduction Co., Hoffland, Neb.)- 


Catalysts Improved by Grinding 

Metallic nickel used as a catalyst in 
the hydrogenation of fatty acids and 
their esters and glycerides can be pro- 


much higher catalytic activity. This 
process was patunteil by George A. 
Richter, and assigned to the Brown Co.' 
of Berlin, N. H. (>,451,113, issued April 
10, 1923.) It is further noted in this 


dumi by treating a nickel salt with .patent that nickel which is produced 
metallic zinc, but the resulting nickel is 
onl.v weakly catalytic. If, however, the 
zinc is used in granular form ami the 
reaction taker place under grinding con¬ 
ditions, as for example in a hall mill, 
the resulting nickel powder Tius a very an inert atmospliere or under vacuum. 


from nickel .sulphate has a higher ac¬ 
tivity than that produced from nickel 
chloride. I’he precipitated nickel is set- 
tlisl out anil is washed free from zinc 
salt solution, after which it is dried in 


Trend of Invention in the Faint and 
Varnish Industries 

Byproduct Recovery and Special Paints and Enameling Compositions 
Are the Subject of Late Patent ilevelopments 


Al 

XX Issued during the month of March 
and Ajiril are of interest to the paint 
and varnish industries. Paul W. Web- 
.ster, of Perry & Webster, New York, 
has described an oxidizable oil that can 
be recovered from the fume-cidlectors 
liver paint and varnish heating kettles. 
The product ho obtains is useful as a 
froth-producing material to be used in 
the flotation process. A non-corrosive 
paint consisting essentially of ferric 
oxide, zinc oxide and cojiper oxide is 
the suliject of a patent by A. C. Tutc 
and Levi F. Snelson. A pure white 
paint “of a lasting, permanent nature 
which will be proof against the action 
of fire, acid, sun. water and rust" is 
specified in a similar patent by .John T. 
Lavvrenre. Two of the patents refer 
to varnish gums. .Tames McIntosh has 
patented a synthetic gum made by the 
condensation of a jihenolie body with a 
ketone. Carlelon Ellis’ patent relates 
to a paint the vehicle of which contains 
cumaron resin. This paint dries to a 
flat or dull surface in contrast with the 
glossiness of ordinary paint, Herman 
F. Wnikie, of the U. k Industrial Alco¬ 
hol Co., has obtained a novel enameling 
composition containing pyroxylin, 
which, although applied as a single 
coat, dries to form a dense opaque sur¬ 
face, very much like the highly glossed 
surface obtained with varnish. 

Recovering a Marketable 
Byprotiuct 

In paint and varnish manufacture 
various types of drying oils, such as 
linseed, tung, china wood and soya hcan 
oils, arc boiled together with the resins, 
gums and pigments in kettles, which 
are usually provided with fume-collec¬ 
tion equipment. These fumes given off 
consist of various vapors and volaflle 

.. .1 ... _•___ 3 .. 


aii-(lryin*f fatty oil, with a condenslnif 
point heiow 75 clog. F. (l,447rOC4» isfltifiid 
March li, 192^.) 

Non-Corr»Hive and Special Paints 

An example of the noh-corTX»Bive 
paintH obtained by Tutt and Snelson Is 
made by mixinjf 70 parts of dry ferric 
oxide, 10 parts of dry zinc oxide and 10 
parts of copper oxide and thoroughly 
incorporatinjr them with about 60 parts 
of raw linseed oil. Small quantities of 
either waste or r(>claimed rubber and of 
raw umber are also incorporated with 
the oil and form a part of the paint. 
The rubber jfivea an adhesive quality, 
while the amber supplies the gloss. 
(1,448,281, issued March III, 1923.) 

The formula for the paint made by 
Lawrence is as follows: Poppy seed oil 
80 parts, barium sulphate 12 parts, 
nodium carbonate 12 parts, prepared 
while zinc oxide 24 parts, white lea(H2 
parts, zinc sulphate IG parts, silica 12 
parts, ground white antimony 8 parts, • 
commercial yellow rosin 6 parts, and 
water-white rosin 6 parts. All of the 
injfredients except,the rosin are mixed 
together at approximately 600, deg. F. 
for about half an hour. The non-cor¬ 
rosive properties of this paint are 
claimed to apply for both ^ood * and 
melal surfaces. (1,450,$88, issued April 
3, 1923.) 

• 

Synthetic Gum and Cumacion 

The patent on .synthetic gum, which 
Is assigned to the Oiagiond State ^ibre 
Co., provides for the condensation of 
phenol, or a phenolic body, with a ketone 
such as acetone or m^thylethylketone, 
in the presence of sulphuric acid, bro, 
mine, .sulphur, pyridine, or any other 
suitable catalytic agent. The resulting 
gum after it has condensed to a solid, 
form is placed on an oven and subjected 


oils, together with some comparatively to a temperature of from 120 to iSO 

’ " . . J-,. n iA A- 1___ A 


permanent gases. Examination of 
these fumes has shown that they con¬ 
tain an oil distillate that may be sepa¬ 
rated by condensation. The conden.ser.s 
consist of tubes cooled by means of air 
or various liquid refrigerants. By 
drawing air into the condensing tubes 
the distillate is oxidized during the 
time it is condensing. The stable liquid 
obtained from these condensers is an 


deg. C. for from 10 to 12 hours. A 
yellow or orange gum having a meltljig 
point of about 80 deg. C. and a high 
luster is obtaineii which is espeoially 
valuable a.s a shellac substitute. It is 
soluble in alcohol, benzol, acetone and 
most other organic solvents, although 
it is insoluble in water. (1^8,666, 
issued March 13,. 1923.) 

'Hie patent by Carleton Ellis provide! 
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for the use of a 88 to 45 p«r cent solu¬ 
tion of hard cumar(>n resin (m.p. 90 
C.)> which is mixed with 5 lb. 
lithopone and put« through a paint 
grinder. This paint thus obtained when 
applied to a wooden or other .surface 
(Irie.s to a flat finish. For a red coloi, 
iron oxide may l)e u.sed instead of litho- 
pone, the following ))roportions lieini; 
necessary; 22.'! lb. mineral red, .o7 lie 
eumaron resin and HO IIj. heavy benzine. 
The use of various other pigments, such 
as ocher, umber and lirunswick green, 
may be desirable in order to obtain a 
variety of colors. (1,4.51,092, issued 

April 10, 1923.) 

J’yroxylin Knatnoling (ioinpoHition 

The object of the patent by Willkie 
was to provide a com|iositioii that wouid 
give an enameled surface, similar to 
varnish, iiy the aiiiilieation of a single 
I'oat. The enameled coating obtained liv 
this composition, although it is applied 
a.s a single coating, is in r(>ality made 
no of a limau' layer of a demse oiiaipie 


character and an upper varnish-like 
layer that gives the coated surface a 
high gloss. A cellulose ester such as 
pyroxylin is dissolved in a solvent mix¬ 
ture made up of 75 per cent by volume 
of ethyl alcohol having a strength of 
approxitnately 90 per cent, per 

rent of anhydrous ethyl acetate and 
l.lif) jter cent of diclhyf phthalate. The 
last nanie<l is the so-called high-hoiling 
solvent and it remains in the upper part 
of the hafdened film as a latent solvent 
of the celjulose este9.*rhvl^ cementing 
together the pailicles of ))reci])Jtateil 
ester, which form the lower layer of the 
coating. 

It IS jiointed out that other cellulose 
esters, such as cellulose acetate, may 
be use<I ai»l that the ethyl acetate and 
alcohol may be replaced hy various 
.solvenl.s such as acetone, methyl ace¬ 
tate. etc. furthermore, the diethyl 
jihthalate may he rejilaeed by various 
other compounds, such as ethyl aceto 
acetate, triacetin, etc. (1.449,157, is- 
sue<l March 20, 1929. and assigned to 
V. S. Industrial Alcohol C...) 
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FoundtitionN atxl KIihh'8 

The subjects of foundations, floors 
and ceilings is a highly important one 
to the executive who contoniplnlos in¬ 
dustrial building. G. L. 11. Arnold, in 
his series on “Building.s From the Man¬ 
ager’s Viewpoint,” in Mdiiaj/i'moit 
Knffhnicrihfj for May. 1929, poinl^ out 
that good foundations properly suji- 
ported, floors of am})le strength and 
e^'ilings free from ol)st i m-lions are 
prime requisites of the good factoiy 
building. 

Foundatioiin — The foundation must 
first bo strong enough to bear (lie build¬ 
ing load. It must We supported in such 
a way that settUunent is reduced to a 
minimum and cracking preventeu. To 
attain this latter point hearing surfaces 
must bak.v»mple ami, if the soil is poor 
in bearing qualities, piling must be 
used. Finally, foui^ations must be 
properly waterpro<ifed to a point well 
above the water lino. 

yUiOiH —Tho jjoints to consider in 
flooding, after tfio prime one of adapt¬ 
ing the flix)!' material to the type of 
manufacture to be conducUd in the 
building, are: ^ 

1. It Hhould bo smooth, and free from 
nails, bolts and other projections; also 
from holes and splinters, 

^ 2. It should be dry, of low heat con¬ 

ductivity, durable, and easily cloaiu'd. 

3. It should he const rueted .strtmgly 
enough to bear at least four limes the 
static load, and six lime.s the moving 

* load which may Ik* placed upon it. 

4. It should be as nearly noiseless as 
possible. Noisy floors may wear well, 

. hut the noise of the feet, truck wheels 
and machinery irritates the workmen. 

5. It should not be slippery, nor made 
of material which will wear slippery. 


9. Uegular ins))ecti<m of floors should 
be made and defects repaired promptly. 

Criluif/.'i Lighting and tlie ])rohable 
re(niii'cnients for pipes, .shafting and 
bells will be the important factors to lu* 
coiisiden*d in connection with the eeil- 
ing-s. For lighting i>urposes the flat 
slab c(*iling is liest, while if mucW pip¬ 
ing and shafting is to be run the 
beanietl lyiie with its smaller column 
head.s is lietter. In general, a jiruper 
<‘ompromise must be made to suit the 
jiarticular industry. 

So'ibounl Liquid Purification 
ProcoHP 

An answer to the pajicr of R. II. 
Broker, recently publishtxl by das Ayv- 
RfCitiii and .synopsiz.ed in these pages, 
from the pen of F. W. Sperr, Jr., of 
the Kopjx'is (’o., appears in Ga.s' A//c- 
lindid for May 19. Mr. Sperr says in 
l>arl: 

The paper by Mr. Broker is to be 
welcomed us a fri.nk statement of the , 
difiiculties likely to be encountered by 
a gasworks management which under¬ 
takes to design and build its own liquid 
liuritication plant. It should perhujis 
have been stated plainly in the paper 
that, at the request of the Racine man¬ 
agement, the design and con.>=truction 
of the plant were done hy thomselve^ 
Ideally; l^ut doubtless Mr. Broker in¬ 
tended that this should be brought out 
In the discu.ssion. In fairness to the 
“Seaboard process,” it should be em¬ 
phasized that there are five other plants 
in operation using the process under 
all sorts of conditions, and that these 
are all operating with a high degree of 
efficiency and to the satisfaction of their 
owners. 

From the local conditions at Racine, 


Important Articles 
In Current Literature 

t 

More than fifty industrial tech¬ 
nical or scientific periodicals and 
trade papei'.s are reviewed rep.ularly 
by the .stnlf of Chem. & Mft. The 
articles listed helow have been .se¬ 
lected from the.se pulilicntion.s be¬ 
cause they represent the moat con- 
•spicuous themes in eonteniporary 
literature, and (Consequently should 
he of considerable interest to our 
readcr.s. Those that are of unusual 
interest will be published later in 
abstract in this dciiartment; but 
since it is fi-equently impossible to 
prepare a satisfactory abstract of 
an article, thi.s li.st will enable our 
readers to keep abreast, of current 
literature and direct their reading 
to advantage. The magazines re- 
viewed havi* all been received within 
a fortnight of our publication date, 
Mitsciieri.I t'll FUl.f. Artbiir .■!. 
M. Klein, j'ancr Trade Joiiriiul. 
May 17. 192.'!, Technical Section, 
pp. 180-184. 

FiNPiNt; .Steam Lo.s.se.s From 
Steam Fo.st.s S. H. Childs, fa/im 
Trade Janrval, May 17, 1923, Cost 
,Section, ])p. .72-.73. 

Denatured Aixiohol in Canada. 
Ross K. Gilmore, (ktnadiatt ('heai- 
irlry and Melallarfjy, May, 1923, pp. 
UC-118. 

Canapa’s Chemical Trade. S. .1 
Cook. Canadian CJieinirt ry and 
Mi lalluri/y. May, 1923, pp. IS-I-ISH. 

TtiRDENTiNE. G. H. Plekard. 
Avi-erican Paivt JtHirvtd. May 14, 
1923, pp. 18-22. 

The Electron in Chemistry. 
Sir J. .1. Tboinson. Jaurnal at the 
Franklin Ivsiitule, May, 192.3, pp. 
ri93-620. 

High Temperature Inve.stiga- 
TION. E. F. Norlhrup. Janrnal of 
Ike Franklin IvnliUilr, May, 1923, 
pp. OG-I-OSO. . 

StainlE-SS .Sti3!U Fnyineeriny, 
May 4, 1923, p. B50. 

Some Efeexit.s of Zirconium in 
•Stbei. y. M. Bocket. Iron Ayr, 
May in, 1923, p. 1321. 

Surface Combu.stion. W. A. 
Bone. Enijinecriny, May 11, 1923, 
p. 694. 

The Design ok Hot-Air Drying 
Plant. George H. Gill. Engineer¬ 
ing (London), May 4, 1923, pp. .")41- 
542. 

Seaboard Liquid Purificatio.n 
Process. F. W. Sperr, ,Ir. Gan 
Age-Record, May 19, 1923, pp. C39- 
640. 

Rinckf-r Complete Gasification 
Plant. Gii« Age-Record, May 19, 
1923, pp. 637-638. 

Les Appucations Industrieu.es 
DE LA Catalyse'EN Chimie Organ- 
ique. a. Mailhe. La Technique 
Moderne, May 1, 1923, pp. 257-264. 











Man 28, 1928 


CHKMICAL AND METALLURGICAL ENOINBEWNO 


955 


inferences are drawn by Mr. Broker 
a^ai^st the efficiency of the process. 
At present writing, one of the five other 
plants is removing 82 per cent of the 
hyifrogen sulphide in the gas; the 
others are removing fi*cim 90 to 5)5 per 
cent of tlje hydrogen sulphide. All of 
these plants are removing 90 per cent 
or more of the hydrocyanic acid in the 
gas. In the vrsv of the single plant 
with 82 per cent efficiency of H.S re¬ 
moval, changes will be made which will 
increase this to 90 per cent. For plants 
which it designs ana builds the Kop- 
pers Co. ds willing to guarantee an 
efficiency of at least Ko per cent. 

The only other important point 
raised hy Mr. Broker is the iiiiestion 
of the odor of the actilier air. There 
has been no disposition on the part of 
the Koppers Co. to minimize this. 

The expedient of burning the actitier 
air, as practiced at Batth* Creek, is 
undoubtedly the surest way of avoid¬ 
ing complaint; but in certain ca.ses the 
Koppers Co. has recommended ditutiim, 


and with ample ground, in spite of 
Mr. Broker's statement. One plant 
located in the midst of an important 
business district and close to otfice.s and 
dwellings has employed dilution for 
nearly a year as the sole method of dis¬ 
posal of the actifier air. and has had 
no complaint and no indication of ob¬ 
jectionable odor. Three other plants 
located farther away from business or 
1 evidence district discharge the actitier 
air directly inty the atmosphere and 
have had no comiAaint. , 

The height of the point of discharge 
above the ground is undoubtedly im- 
pertant; and with a siifliciently high 
stack, dilution may in many cases lie 
the most satisfactory means of getting 
rid of the actitier air. It should he 
brought out in this connection that 
when the Racine plant was first started 
they had a wooden stack (tn!y .’U) to of* 
ft. high—in fact, not so high as the 
purification tower. It was during this 
period that practically all of the odor 
(rouble occurred. 
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R. F. Bowek, a stati.stical ex|)ert in 
fertilizers and fertilizer materials, has 
been appointed to assist in the nitrate 
studies of the Department of Com¬ 
merce. Mr. Bower will give particular 
attenlion to the agricultural ileinnnds 
for nitrogen. 

C. G. Dauwin. grandson of Charles 
Darwin, recently addressed the .South¬ 
ern California Section of th«‘ American 
('hemieal Society, at T-os Angeles, on 
“The Periodic System.” Mr. Darwin 
iias been appointed to the new Tait 
chair of natural philosojihy at Kdin- 
burgh University. 

■1. Walter Drake, an automobile 
manufacturer of Detroit and a native 
of Sturgis, Mich., has been selected 
to fill the vacancy in the office of the 
Assistant ♦Secretary of Commerce 
created hy the resignation of Claudius 
H. Huston. 

A. C. Fieldner. supervising chemi.st 
and superintendent of the Bureau of 
Mines Kxperiinent Station, Pittsburgh, 
gave Q lecture before the Mining 
Society of Pennsylvania State College, 
State College, Pa., May 4. on “The Con¬ 
stitution of Coal.” 

Pi. W. Himmler has resigned as 
assistant chemist in the Dairy Division. 
Bureau of Animal Industry, at Wash¬ 
ington, D. C., to join the research staff 
of the Cudahy Packing Co., at Omaha. 
Neh. 

S. P. Howell has been assigned to 
work in connection with the field in¬ 
vestigation of liquid oxygen explosives 
for the Bureau of Mines. 

Raymond B. Ladoo, mineral tech¬ 
nologist of the Bureau of Mines, has 
resigned that positioh to go with the 
Southern Mineral Co., Washington, 
D. C. He will devote his attention to 
the development work in connection 


with the non-rnetallic minerals in the 
Southern states. 

. Frio A. Doe, who since 1909 has been 
connected wdlli the [Miwer and mirinm 
engineering ilepartnient of the General 
Flectric Co. as industrial engineer and 
specialist, has resij;ne<l to take up work 
with the American ('yunamid Co., with 
headquarters in New York City. He 
will assume his new duties .Tune 1. 

Ronier D. Ohar, chemical engineer, 
returned recently from a trip to South 
America, having spent n little over a 
year in development and inve.stigational 
work on vegetable oil, soap and packing¬ 
house indu.stries in Peru and several 
other countries. 

Brajiley Stoi’LIITON, formerly secre¬ 
tary of the American Institute of Min¬ 
ing and Metallurgical Kngincers and 
more recently consulting engineer, will, 
beginning next fall, be profes.'sor of 
metallurgy at Dehigh University, Beth¬ 
lehem, Pa. 


Obituary 


Hknuv Woodland, at'cretary and 
troHsurer of the Allis-Chalmei’B Manu- 
factui'ing Co,, died suddenly at his 
home in Milwaukee, May 14. Born in 
Utica, N. Y., Mr. Woodland at an earlj 
age became connected with the New 
York Air Brake Co. of ChicaRo. When 
in 1901 this comimny was taken over 
in the consolidation which formed the 
Allis-Chalmers company, he became 
n.saistant treasurer of the new organi¬ 
zation and afterward its treasurer. In 
IfllB he was elected secretary and treas¬ 
urer. At the time of his death he was 
also vice-president and a director of 
the Hanna Engineering Co. of Chicago. 
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Oil.i) Oil-SInilc 1 , lIlmni'l.Til. Ti'chnlrill Hnil 

Kcdiinnii. .AiiiiiK li\ .MaiUii ,1 lirivin. 


(iaifiidur 


Amkhican Association op Ckrbal Citnf- 
isTH, tdnth annual tonveidion, Hotel Sher- 
imm. agti, .Juno I to 

AiMKuicAX Tukmtcai. .Socikty, fall meet¬ 
ing, Milwaukee, Wis., .Sept. 10 to 14. 

A.mkkican f’HPMiCAL Hof'iRTY, Nevy Yovk 
Sectii'ti. lejiul.i! imitiiiK, Hnniford HaU. 
<'lM-nij.vts' ('’htb, .June 8. 

AMICHU'^N Kr.KCT1tOI'L\TKRfl SOCIKTY, 
«'leeenlli annual meeting, 1‘rovidonee. H. I., 
.hily 2 to U. 

AMKTticAN flAH ,\shocjation, nnnURl con- 
vein ion, AllHiitk City. Oct. 15 to 20. 

Amkrican Instituti of Chbmioal Bnoi- 
-SKKiiH. .summer meeting, ll'llrnlngton, Del,, 
.June 2U to 23. 

American Leathicr Ghbmistb Aiiocia- 

Tiox, tW'iitii'lh annual convention, Gre«n- 
tirier. White Hulplinr Springs, W. Va., June 
7, H and $. ^ 

Amprk'an rcLp ANn pAreR Mill Super- 
L\Ti;.\i>KNTs Ahhociatkin. annual meeting. 
S])ringlleld, Mass., ^iiy 81 to June 2. 

American Socibtt op Mrcha.nical Biroi- 
NKKKH. sprlnir meeting, Montreal. Canada. 
Ma) 2h to .31. 

Ahrociatio.s or Tron and Strrl EI.T5C- 
THtcAL Fnuinkkhs. iron and .steel exDOaltion. 
Hun'alo, N. Y. Sept. 21 to 28. 

Ambhican Socidtt for Tbriko Mati^ 
RIALS, twenly-sixth annual meeting, Chal- 
fonle-Hn<hlon Hall Hotel, Allantlr CltV. 
.lune 2,'’. to 80 * 


:innu,'.l inctliiK. Toronto, May Z9 to 31. ’ 

INRTITI'TIC or MaROARIN MA.NUFACriTRBRR, 
fourih annual <'nn\i‘ntioiL Traymore, 

Atlantic City, June 14 and 15. 

National Exposition of Chihioal lit* 
msTHJKa (Ninth), New York, Sept. 17-22. 

NaTIO.VaL FrfbTn.iZRR Awiociation. 
ttdrtletli annual eonv'-nthm, While Sulphur 
Springs. W. Va.. June 11 to 16. 

National Iame AflRoriATioN, fifth snnu^ 
eonvention, Hotel (’onunodore, New Tork 
C’lty. J une 18 to 15. 

Socibtt of Chbictcal Industht, Capa- 

(Ihin Seetion, Toronto, May 2$ to 81. 

Society for Rtbkl Trratino, EsAtem sec¬ 
tional meeting, nethlchem, P»., June 14 
and 15. 

Tatlor Botibtt. Hotel Onondafs, Sjrra- 
eufte, N. y,. .lunc 7 to 9. 
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Industry and Trade 

Current News and Market Developments 


B.l! *1 ftft n B n ti in lui n nrinnfinfuin n n i) ti n n (nifliifKuiftntiniinnntiiifliifipntiiiiifliiBnnEii boh nun nYi ii bk! 




Summary of the Week 


Oliver RowIph, minernl technuloffirtt, aiiiKiiiitpd to hoatl 
new non-mctal.s cxiioriment .station of Bureau of Mines 
at Rutjter.s CoIIpkp. 

Brief course in chemical enuiiiecriiiK plaiiiied for tieii- 
eflt of students attendinjr Ninth Annual (Ihenncal liutus- 
trics Exposition, 

Lehigh engages Bradley Stoughton as professor of 
metallurgy. 

Importers are carrying heavy stocks of chemicals and 
are finding it ditficult to maintain prices. 

Report from Washington stales Itial annual coal-tar 
census will soon he ready for publication. 

Official import figures for February show that arrivals 
of chemicals for that month sulfer in comparison with 
totals for corresponding period last year. 

Tapff Commission is considering establishment of a 
permanent stall in foreign countries. 

Report from Germany casts doubt on belief that im¬ 


porters of coal-tar products will .secure regular ship- 
mi'iits from that country. 

Importi'd caustic potash offered freely with prices 
gradually working lower. 

Lower prices for tin have resulted in a 2c. per lb. 
decline in tin oxide. 

Bureau of Gensiis figures on cottonseed products 
brought about higher prices for cottonseed oil. 

C. P. glycerine unsettled on freer offerings from mid¬ 
west producer. 

Turpentine lowered in price as result of large receipts 
at southern terminals. 

Phenol offered in a larger way by second hands and 
at reduced prices. 

Heavy arrivals of crude naphthaline from abroad and 
lower cables from, foreign centers created easier feeling. 

bellow prussflite of soda offered at reduced prices for 
■lune delivery with spot market also easier. 


German Coal-Tar Industry Affected by 
Lack of Fuel and Raw Materials 

iftajorily of Producing Plants Located in Occupied Territory—Coal 
Shortage Closing Works 


statement of leaders of the 

A German coal-tar dyes industry 
that, by reason of stocks on hand either 
at the works or with dealers in tliat 
country or abroad, Germany is probably 
able to supply demands for the next <> 
months ahoul^ be taken with resen’e,” 
declares William T. Daii^rherty, assist¬ 
ant trade eommissioller of the United 
States at Berlin, in a reiiort to the De¬ 
partment of Commerce datetl April a, 

It is estimates that 80 per cent of the 
total production of coal-tar dyes, con¬ 
sidered alone, is located in occujfied 
territoiy, the l*eport sDiles, and plants 
have hud difficulty in seourinjf fuel and 
raw materials owinp to refusal to pay 
the tax imposed by the occupational 
authorities. The main seats of five of 
the ei^ht concerns in the “Interessen- 
tfcmeinsehaft'’ of the Herman* coal-tar 
dyes industry, which pool is practically 
if monopoly of that industry in Ger¬ 
many, are in occupied territory. Four 
of the large plants have been seized by 
the French and Belgians since the trade 
commisaioner’s report was prepared. 

It has also been estimated, the report 
states, that BO per <;pnt of Germany's 
toUil production of pharmaceuticals, 


considered alone, is likewise located in 
occupied territory. 

When the report was prepared, it was 
rejiorted that the W’orks on the upper 
Rhino belonging to the Badische were 
having difficulties in getting fuel. The 
Badische plant at Ludwigshafen was 
said to be virtually closed, wliile its 
other plants were embavra.ssed by a 
coal shortage. Fresh supplies were 
said not be forthcoming on account of 
the operators rofu.sing to pay the* 
French export tax. The Hoechster 
W'orks were reported to be operating in 
v(Ty limited measure; while the same 
applied to the works of Bayer, at least 
in its Works at ElbeiTeld, although its 
Leverkusen plant, in the English zone, 
w'as reported in a more favorable posi- 
rton. The T.everkusen works was said 
to hi‘ usfng browm coal, mined within 
Engli.sh-occupied territory. 

The report gives figures showing the 
decline in exports of German coal-tar 
dyestuffs, largely due, it is said, to de¬ 
velopment of the industry in the United 
States. In metric tons, these figures 
show that in 1913 exports from Ger¬ 
many of anilin and other tar dyes were 
64,288; in 1920, 17,899; in 1921 (8 
months only), 14,308; in 1922, 36,011. 


In 1913 exports of alizarin dyes from 
anthracene were. 11,040 metric tons; in 
1920, ;L32r>; in 1921 months only), 
l.bTO and in 1922, 1,777 metric tons. 
In 1913, exports of artificial indigo were 
33,353 metric tuns; in 1920, 6,509; in 
1921 (8 months only), 6,033; and in 
1922, 13,828 metric toys. 

Dr. Albert Neuburger in a leading 
article in ('hcvtilecr Zcitmiff of April 5 
discussed the effect upon the chemical 
industry of occupation of the Ruhr and 
urged more general employment of 
known processes to r(H:over combustible 
.substance from the slag waste from the 
firing process a.s one means of overcom¬ 
ing the coal shortage. 

The Ruhr occupation has caused Ger¬ 
man interests to view with pessimi.sm 
the prospects of producing synthetic 
nitrogen this year, as first proposed to 
help overcome the domestic food short¬ 
age, Mr. Daugherty reports. The 
Oppau works shut down about April 1 
becau.se of coal .shortage and had been 
credited with a production of 75,000 
tons of nitrogen, or about 22 per cent 
of the total estimated production possi¬ 
ble. The needs of German agriculture 
alone are estimated at between 420,000 
and 000,000 tons of nitrogen annually. 
Under normal conditions and with pro¬ 
posed extensions, it is estimated that 
production could be increased 50,000 
tons a year, and dn 5 years the maxi¬ 
mum demand could be filled. Despite 
encouragement of imports, little salt¬ 
peter was imported from Chile last 
year. 
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Mines Bureau Opens Non-Metal Station 

With Oliver Bowles as Director 

New Brunswick, N. J., Selected as Home for New Experiment 
Station, Due to Central Location and Available Facilities 


R utgers Colle^’e, New Brunswitk, 

. N. J., has recently been dcMjjnatetl 
by the Seci-elary (if tlie Interior a.s the 
location for the new non-metal cxiieri- 
hient station of the eau of Mines, 
Oliver Bowles, the mineral technol¬ 
ogist, wh« has been in immediate 
charge of the burt'au’s work on the 
non-metals, has betm selected to be 
superintendent of the new experiment 
station. Mr. Howies is a ramidian by 
birth, but has been conti»^‘Uously en¬ 
gaged as an educator and government 
speciidist in this country since 1008. 
In 1908 and 1909 he servei] the Uni¬ 
versity of Michigan as an instructor in 
petrography. For the 4 years follow¬ 
ing, he taught geology and mineralogy 
at the University of Minnesota. He 
joined the staff of the Bureau of Mines 
in 1914 as a quarry technologist and 
since 1917 has been the mineral tech¬ 
nologist for the Chemical Division of 
the bureau. 

The new station will specialize in 
problems involved in the production 
and utilization of tlu' non-metalllc min¬ 
erals. Of these minerals the most im¬ 
portant at present are bauxite, cement, 
clay, feldspai', fulbms earth, graphite, 
gypsum, lime, mica, phosphate rock, 
.<ait, sand and gravel, sand-lime brick, 
slate, stone, sulphur, miiK'ra! jinints, 
garnet, asbestos and talc. The value of 
these Mon metallic minerals ]>ro(luced 
annually in the UniU'd States is in the 
neighborhood of a billion dollars. 

Before recommending a location for 
this .sitation, a very careful surv(‘y of 
the entire country was made by the 
Bureau of Mines. N(‘W Brunswick 
finally was chosen because nearly all of 
the talc output of the country is pro¬ 
duced in the North, as is two-thirds 
of the fehiKpar, three-fourths of the 



1‘hoh bi/ tluTiin t( Lk'hi'I 

OLIVEU ItuWLKS 


silica, nine-tenths of the slate and 
three-fourths of the building stom*. In 
addition, the gypsum. refraclorieH, flux¬ 
ing stone, monumental stone and dol¬ 
omite outjiut is confined almost entirely 
to th^ North. This makes New Bruns¬ 
wick a very central location with ref¬ 
erence to the production and consump¬ 
tion of the non-metaliic minerals. The 
total production of non-nudals north of 
the Potomac is $2‘ir),0(t(),009 and $92,- 
000,00(1 south of the Potomac, The ad¬ 
jacent .stale of Pennsylvania, alone, has 
one and seven-tenths times as great a 
production of non-metallic minerals as 
have all of the states south of the 
Potomac and Ohio rivers combined. 


Bradley Stouglitoii to Join 
Leliigh Staff 

’Bradley Stoughton, inventor of fur¬ 
naces used in steel plants, writer on 
metallurgy and engineering, until re- 
cebtly secretary of the American Insti¬ 
tute of Mining and Metallurgical Kngi- 
neer.s and a prominent New York 
consulting engineer, has been appointed 
profe.ssor of metallurgy at Lehigh Uni- 
ver.sity. He succeeds in this capacity 
Prof. Joseph W. Richards, who died 
Oct. 12, 1921. 

Mr. Stoughton ha# had teaching ex- 
perivnee, for he was for some years 
acting head of the department of metal¬ 
lurgy at Columbia University. He has 
•been connected with the Illinois Steel 
Co., the American Steel & Wire Co. 
and Benjamin Atha & Co., Newark, 
N. J. He became a consulting engi¬ 
neer in 1902. ‘ 


Centrifugal Study Plunned 
by Bureau of Mines 

The advisability of taking uji inten¬ 
sive research in connection with the u.se 
of centrifugal forca^ in the concentra¬ 
tion of ores, the thickening of ]mlp and 
the dewatering of various mill products 
is being considered by the Bureau of 
Mines. Before taking this step, how¬ 
ever, bureau ofTieials are anxious to 
get in touch with other investigatorH. ^ 
There is full recognition on the jjart 
of the bureau specialists of the difficul¬ 
ties on the mechanical .side of cen¬ 
trifugal operations as well as of the 
other ob.stHcles that must be sur¬ 
mounted. However, in view of the 
great advantages that would follow 
the successful application of this 
great force to the treatment of ores, 
there 1 b a deflnite inclination to enter 
upon researfh along these lines. 


Smaller Rosifl Gany-Over 
Into New Crop Year 

Turpentine Stocked However, Are 
l.arger Than in I’reredin^ Statia- 
. tical I’eriod v 

The annunl canvass of the stocks of 
turpentine anfl rosin on hand at the 
end of the i-rop year, which closed 
Marcli .‘U, has been completed by the 
Bureau of (’liemistry of the Depart¬ 
ment of Agriculture. The totals, as 
.shown in the canvass, include supplies 
of turpentine and rosin held by qnd en 
route to factors, dealers and jobbers—' 
but not consumers—at the primary 
ports and the important distributing 
points (if the country. 

The figures are shown in the follow¬ 
ing table: 


Siriiilii'Mi ]tritii,ir\ jmrix 
l'/imi(-rii por ts 
( 'I'lll III I tliKt I pll|Ilt^ 

\\ 11' ]|ll|tll^ 

[’dIIiI 


Ki.ijtlirrn priiiiiirv ptirtn 
I'lftHifni pdftM 
(’fiitnilihsir 

UfSlfUl pcillilH 

Tt.itll M.,. ks 

In order (o la- more complete, the 
figure,s for stocks at the Southern 
primary ports include the total receipts 
during the first week of April at Savan¬ 
nah, .laeksonville and Pensacola, and 
an estimate of the same for the other 
jiorts, as representing, as nearly as can 
he judged, the quantity of turpentine 
and rosin which hud already left the 
stills on April 1 and was en route to the 
ports. This material would not be 1*~ 
eluded in the stocks held by producera 
at the stills, vyhich will be shown in a 
later report. The figures which have 
thus been added in are as follows: for 
Savannah, 82.'i caidts turpentine and 
‘2M>i bbl. of rosin; for Jaeksonville, 
1,318 casks turpentine and 9,832 bbl. of 
rosin; for Pensacola, 290 casks turpen¬ 
tine and 1,499 hhl. of rosin; fjTi Bruns¬ 
wick, Mobile And New Orleans, a total 
of 400 casks turpentine an'd 1,200 bW. 
•osin. * 

Gerniuii Potanli Production 
at Miiiiiniim Capacity 

Germany’s potash properties are lie- 
ing worked at the minimsnn capacity Ill- 
lowed by law. Much of the work is, 
confined to development. One of the 
government’s consulting speciallste, Who 
has just returned from Germany, is , 
convinced that the potash interests are 
sincere .in theig desire to reduce the 
price of potash to the point where its 
use will be greatly extended. , 

Under present conditions the German * 
nitrogen plants are finding H extremely 
difficult to compete successfully with 
nitrate pf soda from Chile. As a result • 
production of synthetic nitrogen has 
been greatly reduced, this specialist re¬ 
ports. . » 


TilT-pflltilM' 


\|'ril 1. 

Anril 1, 

I<*23 

1922 

21.040 

74,099 

2.ft52 

1,675 

MI.8RI 

8,195 

2.225 

900 

36,7‘ift 

34.869 

Il'tniii, l(iilitl<l Hhli). 

,\pnl f, 

.April 1. 

1923 

1922 

278,414 

349.730 

8.078 

11,359 

46,938 

49.043 

1.340 

6.447 


314,770 416.579 
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Chemical Imports in February Fall 
Fal* Below January Totals 

Coal-Tar Chemicals Did Not Share in Decline—Arrivals of White 
Arsenic Also Larger Than in January 


I MPORTS of free list eheniiculs atid 
allied products in February were 
valued at $(),9ri4,K47. The total value 
of those imports on the dutiable list 
was $2,G21),G«4. This is a decided fall- 
inj? off from the January fijrures, when 
the value of free list imf>ort^ was 
$9,155,648 and of dutiable imports 
$3,584,226. 

The KTncral deereast* in imports did 
not apply to the coal-tar chemicals In 
fact, there was a sli^rht inerea^c m 
that total. In February these imjiort'^ 
at all ports wore valued at $l,li)lb.’l(il. 
In January, the total was $l,H>s.i:{H 
There was a decrease, however, in 
colors, dyes, stains, color acids ami 
color buses. The I'^ebruary total was 
200,094 lb., a decreasf^ of 185,000 lb. as 
compared with January. 

Imports of paints, pigments and 
varnishe.s during' February were valued 
at $217,104. This is more than $100,0(10 
less than the value of January impiirt.s. 
The February imports of fertilizers ae’ 
tfreprated 142,350 tons, a reduelimi i»f 
more than 50,000 tons as (‘ompared with 
January. 

One’of the few items showing' an in¬ 
crease was that of creosote oil. Dunne; 
February 5,530,443 u:al of that com- 
mpility was brouehl iiilo the country, 
a very material ineia-ase over January, 
when imports totaled 3.H2(;,7H!» eal. 'I’ln 
steady inerease in imjiorts of white 
ar.senic continued dunnir February, 
when the total broue:lit from other 
e<Mntries reached 2,115,33!) lb In 
January the total imjairted wa^ 1.87!),- 


High-Grade Fertilizer Used 
This Season 

Reports from the ninetefui Middle 
Wf *st, Northern and Kaslvrn SlaU--' 
whose a^'onomists last winler votf'd to 
reconimeml hi;^h analyses mixed fei- 
tilizers show that a hirue piopordon of 
the sales of eommeniai fertilizer this 
sprinp have bei'ii t>f these hm'h analyses. 
aceordiiiK to oflicers of the soil im¬ 
provement committei’ of the National 
Fertilizer Association. 

In New York, which has an average 
norm'll consumption of 400,000 tons of 
commercial feitilizer annually, it is 
said that sales outside the five hij^li 
aiialvscs indorsed by th(‘ experiment 
station officials of that stale have been 
* very small. New York selected the 
smallest list of e;rad<‘s of any of the 
states which joineil Df* jnovement to 
eliminate the low-content niixturss from 
official recommendations. 

Peliminary reports indicate also that 
sales of fertilizer this spring" have been 
Kreutar in volume than last year and 
that there has been a substaiTtiul in¬ 
crease in the proportion of cash sales. 
Prices have been lower. 


539 lb. There wa.s a decided upturn in 
sulphuijc acid imports in P\‘bruar,v, 
when the total reached 2,895,670 Ih., as 
compared, with 1,340,780 lb. in January. 

The February imports of cyanide of 
potash aniDunted to 1^25,43.3 lb., an in¬ 
crease of 300,000 lb. over January. 
p]veii a more decided increase took place 
m the imiMH'ts of sodium cyanide. The 
P’l'hruarv total reached 2,0.33,133 lb., or 
050,000 lb. more than was imported in 
January. , 

The figures arc those of the Bureau 
of Foreij»-n and Domestic Commerce, 
'riieir compilation has been delayed 
since tile enactment of the new tariff 
bill. 


IXews Notes 


I’usk'iirV memory hciiit; homiied 
III Krance by a sorics iil' mceUnfcs com- 
nii'iiuiraliny the iiiii' ImiiilriMllh annivei 
sary of his birth. At the first mooliri); 
li. S. Aniliassador Myron Ilorriok pro- 
sidod anil stated that rasteur liad ae- 
coniplished more to abolish sutfeiiiiy 
than any olhei' man in history. 

Hiintpered standardir.iilion of wmphts 
and measures tlirouphout the country 
IS hiunp caused hy the lack of slate 
appro|>riations for this work. AE the 
sixleenth annual conference held on 
W’eiphts and measures at the Bureau of 
Standards last week this faet was le- 
inirted by nearly every state except 
New .lersey. 

Monel melal (tauze for flame lamps 
to be used m paseous or coal-dust laden 
almospbere.s has been recominenderl by 
tile Bureau of Mines. Unlike steel, 
Monel metal does not corrode badly in 
the atmosphere of damp mines. 

Ether prndiietinn in British Guiana 
has hepun m the plant of an American 
Company. Tins plant is of particular 
interest in eonneetion with the deveIo]i- 
nieiit of the new industry for the pro- 
iluetiou of aicoluil motor .spirit. This 
industry is enjoyinp rapidly briphten- 
inp prospects in countries distant from 
petroleum production. 

Germany’s plans industry is in poor 
condition due mainly to the intense com¬ 
petition of the Belpian and Czecho¬ 
slovak industries. The inland demand 
a^d exports fell off one-tb’ d ii. April, 
with the result that many ovens W'ere 
shut down altopether. 

Biolopical topics featured the meetinp 
of May tI4 for the Southern California 
Section of the A.C.S., which met at Lo.s 
Aiipeles. 1. Grageroff, H. U. White and 
M. t'. Terry were the .speakers. 

Tuhercultwis treatment based on the 
use of an alkaline glycerol extract of 
steafpsin or lipase, combined with a 


small amount of chloroform, i.s being- 
studied at the Colorado School of Mines. 
Dr. U. G. Kobinovitch, who is conducting 
the work, reports positive progress on 
the work so far undertaken. 

Important zinc lands in Oklahoma 
have recently been purcha.sed by the 
Schwab interests. Since 70'per cent 
of the country’s zinc production, ac¬ 
cording to Mr. Schwab, is consumed by 
the steel indu.stry, it is good business 
policy to have in its own hand.s a por¬ 
tion of the production of the raw 
material. i 

The dye importers’ organization, re¬ 
ported .some time ago as be'mg under 
con.sideration, has not yet taken form, 
althouph meetings of parties interested 
have been held. It i.s expected that 
this week’s meetinp may answer the 
t|Uestiori of the form of the orpaniza- 
lioii to be adopted. 

Hydrocyanic acid may be used suc¬ 
cessfully in destroying animal pests in 
their burrows, according- to recent 
Agriculture Department findings. The 
deadly nature of tile pas ami the need 
of caution in haiidlinp hotii it and the 
mprc'dienl.s used in its prialuction ai-e 
emphasized, although it is stated there 
Meed he no hi'sitancy in using this as 
an anti-rodent if precautions are taken. 

Several industrial films prepared by 
the Bureau of Mines are lo be shown at 
the Intel-national Mining Exhilnlion in 
London. Uopios of the following films 
have been sent: Story of (.loul. .Story 
of IVlrolfUm. Story of .Sulphui-, Story 
of Ingot Iron. Store of Itock Drilling, 
Story of Asbestos, am! .Storv of Allov* 
Steel, 

The sum of IflLLOtKI has lieen awarded 
Ill fellowships and scholarshiiis in the 
\ ale Cjcadiiate .Sehoid for thi' coming 
year. 'I’wcnty-six fields of stmly will be 
leiue.sented by this group, the largest 
iiumbci-s being in English, t!l; chemi.s- 
Iry, and physiological chemistry, Id; 
history, 11; geology, 10; education, 7; 
and social and political science, 7. 

CariHtj»ie IVch Working 
on Oil Slutlgeti 

Thu elimmatuin ul‘ sludj^e in turbine 
eiiijine lubrication is receiving’ consider¬ 
able attention at present in the re- 
seareh lahoratories of Carnegie Tech. 
The oeeui'renee of sludjre in turbine 
lubricating oils has in the past jrreatly 
cut down the effieienev of these units. 
Dr. J. H. James i.s working with Prqf.. 
K. K. Stevens in studyin^r the factor.s 
involved. Sufficient j)roji;ress has al¬ 
ready been made to allow Dr. James 
to make the followinii’ statemenv: 

“A striking: result of our preliminar; 
experiments wr.. ' nil 
sludjTC compounds that we examined 
showed the presence of fatty acids, 
proving that the Hydrocarbons of the 
mineral oils had been oxidized. These 
fatty acids were usually present in the 
form of metallic soaps. Examination of 
the ^udge leads usuto believe that these 
soaps are really forming greases which 
comprise the major portion of most of 
the sludges examined.” 
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Small Stpcks of Cottonseed Oil 
for Remainder of Crop Year 

Monthly Consumption Averages 212.000 Bbl.—Seed Receipts at 
Mills Smaller Than Expected—Visible Supply of Oil Cess 
Than at Corresponding Period Last Year 


T he statistical position of cotton¬ 
seed oil, accurdiiiK to an analysis 
of the April report of the Bureau of 
(V-risUs covering all cottonseed producls, 
is extremely ti^ht and tends to confirm 
opinion ^tvoring a rather hi^h level 
for prices over the remainder of the 
crop year. The consumption of cotton¬ 
seed oil durinp: April reached the total 
of ir)I,250 bbl., which compares with 
110.000 bbl. in April a year a^’o. The 
tiK’ure.s were in line with private esti¬ 
mate.'^ and indicated that cheap lard did 
not seriously curtail liusim^ss. Tlti- 
visible supply was reduced to 720,000 
bbl., which comi)ures with 861,000 bbl. 
on the last day of April a year ;iko. 

Receijits of cottonseed were disa])- 
))ointimr. the arrivals at the mills dur 
irm' April amountinjc to only 21,I'll tons. 
Kcci'ipts of seed at the mill^ from 
Au}£. I, 1022. to Apnl 20, 1022, 
amounted to 2,1HK.881 tons, against 
2.H7l,M2 tons fur the correspomliim- 
period a year a^o. The amount ac¬ 
tually crushed for the 0 months ended 
April 20 was estimated at 2.!22,0(ii) 
tons, contrasted with 2,022,220 tons for 
the corresponding period a year ajfo. 

Slocks of ('rude Oil 

The Bureau of Census rcporis pro¬ 
duction of crude oil for the Auj^ust 
April period at 062.5H0.720 tb., while 
for the sanu' perii>d a year aj^o the joo- 
duetion fitiures were placasi at 002,166,- 
622 11). Production of retuH'il cotton¬ 
seed oil for the 0 months ended Afiril 20 
amounted to 825,584,067 Ib., against 
700,768,610 Ib. for the correspondinc,- 
period a year ago. 

Stock.s of cottonseed at the plants on 
April 20 were estimated officially at 
04.752 ton.sf which comj)ares wdth 46,140 
toiLs on the same date a year aj^o. The 
stock.'? of crude oil on th<‘ last day of 
April amounted to 27,484,161) Ih., 
against 21,848,226 Ih. a year ago 
The .stocks of refined cottonseed oil 
the plants on April 20 amounted to, 
226.001,125 lb., which compare.s with 
202,079,057 lb. on the la.sl day of April 
fi year ago. 

Consumption of cottonseed oil for 
the pa.st 9 months shows an increase of 
117,000 bhi. contrasted with the 
months showing for the corresponding 
period last season. The consumption 
of oil by months with a comparison, 
follows: 



19.: 2-23 

1921-22 


m.i 

Bill 

Auuifc*.! 

ifts.ooo 

260 000 

Sl‘f)t'*II|}nT 

234,000 

280.000 

ly.Li'! 

298.000 

234,000 

Niiveiiibi'i 

275.500 

174.000 

IW«>nilH*i 

190,000 

128.000 

Januur)' 

255,000 

192,000 

Frbruar>' 

192.250 

208,000 

MnrHi.. 

167.000 

204.000 

.April. 

151,250 

i 10.000 

ToUib 

1.907.000 

1,798,000 


Average monthly consumption of cot¬ 
tonseed oil for the first 9 months of the 
crop year was 212,006 bbl!. against 
inO.Oob bbl. a year ago. ^ 

The cotton crop year begins with 
.Aug. 1, hut seed does not commence to 
move in volume before September and 
i( takes another month to convert the 
seed into available oil. In other words. 
Tiew crop oil will not come mi the mar¬ 
ket ^n a large way before October and 
old crop materia] will have to fill in the 
gap between Aug. 1 and the lime when 
the new crop production is actually 
availalile. At the closi* of tlie 1921-22 
sea.son the slocks on hand were esti¬ 
mated at 424,225 hbl., the monthly con¬ 
sumption of cottonseed oil for the last 
2 months of the crop year amounting to 
155,542 l)bl. Later developments in the 
market proved conclusively that the 
carry-over was inadequate and a shar]) 
uplift in prices resulteil. 

Seed Receipts Fall Off 

Seed receipts liave fallen olT m all 
diiectuiii^ and iradi* authorities believe 
that tile movement to the mills over 
the reniain<jc!- of the sea-son will he 
^^maller than had been expected Some 
traders go so far as to predict that not 
iiior^ than 52,(HI0 bbl of oil will la 
imnle from seed that has not yet been 
accounted for, so that, in addition to 
the VLsihli' of 720,000 as indicated by 
the goverimient figures as of April 20, 
a total of 772,000 bbl. will lie available 
for the May-June-July period. Deduct¬ 
ing 424,000 bbl. (last Kcason’s carry¬ 
over) from the 772,000 bbl. now in 
sight, the sup])ly of cottonseed oil ac¬ 
tually available for the next 2 months 
is reduced to 228.000 ib., or 112.700 blil. 
for monthly distribution. Allowing 
for a larger crush of “invisible" seed, 
the result of these calculalion.s would 
not change materially. 

Indications now point to a larger cot- 
lor acreage for' the 1922 siaison, but iL 
is yet too early for the new crop to 
exert much of an influence* upon the 
market. Because of the strong statis¬ 
tical jiosition operators believe that new 
crop developments will not play so 
prominent a part in the cottonseed oil 
trade during the early summer months. 
Of cour.se, it i-s possible that comjieting 
oils and fats will occupy a position ^of 
jirominence before the new .'^‘uson gets 
under way and such development should 
cheek any sharp upturn in cottonseed 
oil prices. The speculative element 
has shown comparatively little interest 
in the long side of the market, while 
the existing short interest in old crop 
options has narrowed down considerably 
in the last month or so. At current 
prices for cottonseed oil export business 
is considered improbable. 


-- 

Trade Notes 


The Pacific ('oast Bora> Do. has an¬ 
nounced a 10 per cent increase in wages 
for tlu' employees at its pUnt in 
Bayonne, N. .1. 

Societe Anonyme pour I’lndustrie des 
Metaux. Lau.saiine, Switzerland, has 
taken over tlu* aluminum and metal 
business of Le Mineral Soeiete Anonyme. 
The latter company will continue to 
trade in bauxite and ehemieal products. 

W. Leavitt Co., New York, are 
sole selling agents in the United States 
for both cofpoiations. 

.Arthur S. Somers, of the F. L. 
Lavanburg Co., has been re-elected 
president of the Brooklyn Chamber of 
Commerce. 

The plant of the New Jersey Chem¬ 
ical t'i Rubber Works at Hillaido, N. «l., 
w’as ilamaged by fire last week. Lor.s 
m placed between $65,000 and $76,000. 

The .sleamshij) “President Wilson" 
arrived .nt San Francisco last week 
from Hong Kong and. included in the 
general eargo, there was 758 tons of 
china wood oil. 

Alfred B. Sloan, president of the Gen- 
(‘ral Motors Coiqioration, has been 
eh'cted a direetor of K. 1. du Pont de 
Niuuours (’o. , 

The ni'Xt convention of the National 
Foreign Trade (’ouncil will be held in 
Boston, in May, 1924. 

California pet rolcum production in 
1922 increasinl 22.729,222 bbl. over that 
of the previous year. The gain is 
attributed to the rapid and intensive 
develojmient of oil fields in Los Angeles 
and Orange Counties. • 

IL Mart Smith, manager of the vege¬ 
table oil department of W. R. Grace & 
Co., wdll leave today on a businesn trip 
through the Middle West. 

Charles B. Street, general auperm- 
tendent of Cutta Perchu & Rubber, Ltd., 
Toronto, Canada, died at his hopie in 
that eity last I'uesday. 

George K. Morrow hjis elected 

president of the American Cotton Oil 
Co. to succeed L. N. Hinc, who will 
hereafter, as vice-president, devote only 
a portion of his time to the affairs of 
the company. Mr. Morrow also was 
elected a director. * 

W. M. Gimson, consulting engineer 
to the Kaurilite Manufacturing Co., of 
Au<-klaJid, New Zealand,*is in New York, 

Informal discussion on the prospects 
for trading in lin.se(*d, oil options by 
niemher.s of the Produce Exchange* at¬ 
tracted some attention. The movement, 
however, did n^t take on definite form. 
The pioposition was considered some 
years ago, but wa.s dropped because 
lack of interest on the jiart of crushers. 
Many in the trade take the stand that 
an option market in linseed oil would 
tend to stabilize prices. Option markets 
in this commodity exist in London and 
the different Continental crushing 
centers. 
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Tariff CommiBHion ConsidcrB 

t 

Foreign Organization 

The Tariff CommiHsion has under 
consideration the establishment of a 
permanent or^aniKation In foreign 
countries. Under the direction of the 
commission groups of experts have 
already been sent abroad, It is pro¬ 
posed that a permanent headejuarters 
be established at some central point in 
Europe. Under the plan discussed t'x- 
ports would continue to he sent to 
handle special in(piiri(*H, hut their adiv- 
ities would be co-ordinated through lep- 
resentatives of the commission stationed 
in Europe permanently. 

The plans for a foreign organiza¬ 
tion, which have been discussed more 
or less from time to time, have been 
expanded considerably. It is now pro 
posed that the foreign representatives 
of the commission shall make refiorts 
on industrial conditions and particu¬ 
larly on matters liearing on the tariff. 
Members of the commission desire to 
establish a closer contact with condi¬ 
tions in foreign industries regarding 
which information must be available in 
determining rates of duty under the 
rtexihU* provisions of the tariff law. 

Feliuwbhips Offered by Btireuu 
of Mines and Colleges 

During the next .school year, the 
following univer.sitie.s will offer grad¬ 
uate fellowships in mining, metal¬ 
lurgical and chemical res4*arch. in 
co-operation with the Ilnreau of Mine^: 
UnWeraity of Alabama, University of 
Arisona,' Carnegie Institute Tech¬ 
nology, University of Missouri. Ohio 
State University, University of Utah 
and University of Washington. 

This plan of felh)wship lirst was 
effected through a co-ojierative agree¬ 
ment between the Bureau of Mines and 
the University of Utah in HIM. T!ic 
results hu T been highly successful 
throughout that period. The fellow¬ 
ships are awarded grf^duales of (■«)! 
leges, preferably of mining schools, who 
have shown special aptitude for re¬ 
search and investigational work. 


Appraisers Siisluiu Protest 
on Creolii! Pearson Duly 

The Board of United States Genera! 
Appraisers, in an oinninn .sustaining 

protests of Merck & Co,, finds that 

treolin pearson, containing jiyrUline and 
naphthalene, but not manufactured 

therofrom, was properly dutiable at la 
ppr cent ad valorem, either as a non- 
emimeratcd article or as a chemical 

compound, under paragraph d8r> of the 
tariff act of liHd, rather than under 
group 3, Title V, section 500, of the act 
of Sept. 8, 1016,’ at 30 per cent ud 
valorem, as a coal-tar product suitable 
for medicinal purpoaes. 


HtdrucloricB Standardization 
IvOuniH in Steel InduBtricB 

In response to the request of prom¬ 
inent manufacturers and u.sers of 
sleeves, nozzles and .stoppers retjuired in 
steel inakmg, the division of simplified 
practice of the DeptyTment of Com¬ 
merce cullelj a meeting of all interests 
eoncerned on May 21. The American 
]'’oundrymen’s Association had adopted 
SIX no/zles, nine sleeves and one stopper 
as standard at its convention on Oct 17, 
IHIH, but tly'se standard types and sizes 
have not been widely recognized through¬ 
out the steel industry, as is shown by 
the fact that there are now close to 
• UK) types and sizes of these refractories 
on the market. This great variety com¬ 
plicates production, hinders efficient dis- 
triliution and retards service until now 
both the producers and the consumers 
favor applying simplified practice or 
the elimination of the .superfluous and 
excessive varieties and the retention of 
those types and sizes in proved great¬ 
est demand. 

It was agreed at the conference that 
standardization would be advantageous 
to all jiarties and for that reason it was 
recommended that the Department of 
('ommiTce cull a generaP conference of 
makers and users. .Tune 18, 11)23, was 
the day set to hold thi.s conference 
1)1 Washington. 


MuiiufarliircrB of Picric Acid 
Subject to Tax 

For the information of internal reve¬ 
nue oflieers and others concerned, C. R, 
Nash, acting ('ommis.sioner of Internal 
Revenue, has issued a statement to the 
effect that a person who manufactures 
and sells for military purpo.ses picric 
acid containing 10 per cent water is a 
manufacturer of an explosive within 
the meaning of seetion 301, subdivision 
1 (a) of the revenue act of 1910 and 
hence subject to the munition manu¬ 
facturer’s tax levied under Title 111 
of that act. 

This is issued, not as a ruling of the 
Treasury Department, but is in accord 
with a decision handed down in the 
United States District Court for the 
Southern District of New York. 


KcluriiH on New York Coal-Tar 
liiiportH Merely Approximate 

The returns bettlK made to the 
Dce-artment of Commerce on importa¬ 
tions of coai-tar products at the port of 
New York are being compiled with the 
idea that the record is only approximate. 
The idea is to make available promptly 
a general idea of the volume of these 
imports. These returns have no value 
as a statistical record, it is pointed out, 
as the accurate figures showing imports 
at all ports become available a month 
or 6 weel^ later. 


ft 

Indukrial Gas Section to 
* Organize . 

Engineers interested in the industrial 
sales of city ga.s are planning to orgpn- 
ize a section of the American Gas Asso¬ 
ciation to deal particularly with this 
phase of the industry. The organization 
mooting will he held June 6 at the 
Engineering Societies Building, New 
York (iity. 

During recent years the commercial 
branch of the gas industry has been 
actively representeJ by the Commercial 
Section of A.G.A. However, most of 
the attention of this section has neces- 
■sarily been given to lighting, cooking, 
water heating and other domestic ap¬ 
plications of gas and the problems of 
salesmanship in these fields. The engi¬ 
neering sales work involving design, 
installation and maintenance of indus¬ 
trial equipment for large-scale u,sc of 
gas has not been as much considered, 
and engineers interested in those fields 
have been instrumental in getting 
authority for this new section. 


Financial Notes 


The Texas Gulf Sulphur Co. has dc- 
claiTMl a ijuarterly dividend of $1.5)0 n 
share. The company previously had 
been payiim' dividends at the rate of 
$5 a .share per year. 

Stockholders of the Lee Tire & Rub¬ 
ber Corporation will m(*et June 6 to 
vote on proposed increase in capital 
■stock from 150,000 shares to 300,000 
shares, no par value. It is reporltKl 
that the new issue of Stock will be 
used to purcha.se the Republic Rubber 
Co. of Y’ounjfstown, Ohio. 

The United Drug Co. has ileelared a 
dividend of $1.50 on the common stock. 
Dividends had been passed since 
September, 1921, prior to which time 
the stock had been on an 8 per cent 
basis. 

The Arnold Print Work." has in¬ 
creased capital stock from $1,600,000 
to $3,000,000 by addition of 15,000 
shares of $100 par common to be is.sued 
as a 100 per cent stock dividend to 
holders of record May. 2, 

The Chemical Paper Manufacturing 
(lo. has increased its capital stock from 
$2,000,000 U) $2,600,000. 

The Pure Oil Co. is negotiating with 
bankers for new financing to the extent 
of between $8,000,000 and $10,000,000. 
It is understood that the financing is 
for the benefit of the company’s sub¬ 
sidiary, the Humphrey.s Oil Co. 

The Casein Co. of America has issued 
Us annual report, which shows a sur¬ 
plus, after depreciation, of $407,159 for 
the year ended Dec. 31. This compai^es 
with a deficit of $82,176 for the year 
preceding. 

Voting trust certificates for 402,131 
shares of capital stock of the Columbian 
Carbon Co. have been admitted to trad¬ 
ing on the New York Stock Exchange. 
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Ultramarine Plant Started 

The National Ultramarine Uo., orgaii- 
izeii by a group'of West Virginia busi¬ 
ness imen, will erect a $200,000 plant 
at Cincinnati, Ohio. It is announced 
that this company i.s to promote the 
invention of Ralph Baugher of Hunting- 
ton, W. Va., in the manufacture of its 
product. The detail.s of thi.s mothod 
have not been disclosed. 

Ultramarine blue i.s conaidcralily used 
as a pigment in inks, in wallpaper 
whitening and in briiiKing food iirod- 
uets such as sugar and flour to coloi. 

Exposition Planw Course in 
Chemical Eitgineering 

Kxhibils as I’lnnned Indicate jin Ex¬ 
tremely Interesting Show 
in September 

Students of chemistry and chemical 
cnifinccM’inp wdio attend the Ninth Na¬ 
tional Exposition of Chemical Indus¬ 
tries are to have an unusual ojiportunily 
to study the exhibits. Croup confer¬ 
ences and a aeries of lectures hnvi* been 
))lanned. This shoi't practical couisc 
to be jfiven in connection with the 
(‘ifjiosition will be under the ;i:ui<lance 
of a number of the industry’s liijiuest 
men, and will he without cost to the 
''tudents. It will include plant e(]uip- 
inent in disinteK'rat inii', mechanical 
separation and irradiiiM, thickenln^^ (il- 
trntion, and •'Reparation by contrtfuKals. 
evaporation, distillation, drymjf and the 
^'■eneral handling of materials The 
“wny, when and where” of eonstruction 
materials will also hi- ^'•iven attention. 
Chemical distribution in commerce will 
be the third phase. Students desiring- 
to attend and instructors wishing to 
enroll classes are re(juired to file apjili- 
cations with the cxfiosition mamiKe- 
ment at the Grand (lentral Palace, New’ 
York, before the closin^r of colle^'es this 
year. Accommodations for student''^ 
during their stay in New York will be 
arranK-ed at Columbia University dor¬ 
mitories. 

Prelimin&ry Exhibition Plans 

An endeavor i.s heine- made to have 
the exposition more complete this year 
than ever before. A consolidated dye¬ 
stuff exhibit of a very elaborate nature, 
furnished by a numlxM' of the ](‘adin;^ 
American manufacturers, has been 
planned. Dye for everythinu fropi the 
rujf on the floor to the pajier on the 
ceiling:, includinp the apparel of the 
occupants, w'ill be shown in a new way. 
The actual production of furfural from 
corncobs, a completely equipped mod¬ 
ern chemical laboratory alonjr.side of 
an ancient alchemist’s shop, chemical 
w’arfare in operation, and other novel 
exhibits have been listed amonjr the 
prediminary plans. TWe educational ex¬ 
hibits^ of the exposition, already takin^c 
shape under the direction of Major H. S. 
Kimberly, who was recently selected 
by the advisory coipmittee for thi.s 
work, will cover a broad field and aim 
to show the human relation, breadth 
and importance of the chemical indus¬ 
try, particularly its development^ since 


Treasury Department Issues Instriictions 
on Currency Conversion 

Determines Necessity for Consular Invoices—Collectoirs' Also 
Instructed to Make Allowance for Shortages in Delivery 


T llh' Treasury Department has is- 
.siied instructions to customs col¬ 
lector.'' reg'ardiiig the conversion of 
currency for the purpo.se of deU'i-minmK 
the necessity for »on.sular invoices in 
making' export shipments from foreign 
Jiiaiket.s. The opinion as expresseil by 
the A.ssislant Secretary of the Treas¬ 
ury IS tiial if th»- pioclaimed value of 
foreign currency in which the foreign 
value or the export value of <he nier- 
chandf.si' is expressed varies hy less 
than per coiit from a value measured 
liy the Inlying rale in llie New’ York 
market at noon on the day of exporta¬ 
tion, conversion must he made at the 
proclaimed value. This, it was stated, 
follows the provi.sifnis of section 51^2 
of the Kordney-McC’umher tariff act 
and if the result of such conversion 
«‘Vceed $100, a consular invoice is 
neces.'jary. Under section 41^2 of the 
tariff act <-()nsular invoici's are recpiiri'd 
for goods exceeding $100 in va!m\ 

If, how'cver, the <ieeision continues, 
the value of the foreign currency has 
not been proclaimed, or if the pro¬ 
claimed value varies by H per cent 6r 
more from a value measured by the 
buying rate in (lie New York market 
at noon on the d^iy of exportation, con- 
ver.sion shall lie made at the rate certi¬ 
fied hy tho Federal Kesi'rve Bank of 
New ^’ork, al.so following the pro¬ 
visions of section 022, and if the reault 
of such conversion ex<-eefls $100, a con¬ 
sular invoice is necessary. 

Another important ilecision wus 
rendereil by the Treasury Department. 
It had reference to an allowanci* in 
assessing duties, in cases where the 


the war, tn tlie American business man 
and the [lublic. To sell the idea of 
America’s self-sufticiency in chemicalK, 
dyes, chemical machinery and equip¬ 
ment, and complete indepimdence from 
Europe, i.s being made the basis for 
the entire educational scope of the 
Ninth Chemical Exposition when it is 
held during the week of Sept. 17 to 22 
at Grand Central Palace, New York. 


liiveHtigute Forcifjii Control 
of Crude Rubber 

Plans for investigating the crude 
rubber .situation, csjiecially with refers 
once to the monopoly of the •industry 
as now held by foreign countries, have 
now' been well advanced. The Com¬ 
merce Department will undertake this 
investigation and wdll utilize a .special 
staff of rubber experts. The latter will 
visit primary sources of supply and will 
make a .study of the heat methods of 
production with a view to developing 
possible American controlled sources 
of supply. 


delivery of goods U> the consignee 
showed that a shortage existed, as com- 
jiared with the iiuanlity shown on the 
shipping documents. The decision was 
made as a re.sult of a finding on the 
part of the (’ourt of ('ustoms Appeals 
and directs oolleelor.s to frfllow the rule 
laid down in the courts' decision that 
the cidiector shall make .allowauce hi 
the absence of fraud for any deficiency 
reported to him hy the appraiser when 
the merchandise ha.s at all times been 
in the uninterrupted possession of the 
government, notwithstanding that the 
deficiency is due to robbery occurring 
after importation. The decision was 
handed down in the case of McKesson & 
Robbins and held that .section 2991 of 
the Revised Statutes is unambiguous 
and mandatory in the requirement that 
the eollector shall make the allowance 
numtioned foi shortages. 

The rule affects enforcement of the 
concluding provision of section 499 of 
the Fordney-Mcf’umber tariff act and 
the first paiagraph of article 608 of the 
C’ustoms Regulations is amended to 
rend as follow.s; • 

“Allowance shall he made in the 
li(|uidation of duties for deficiencies in 
packages found by the appraiser oj* 
other customs officer and so certified to 
the collector." 

The .second jiaragraph of article 608, 
ai amended hy T. I). ;I781.1 has in con- 
seiiuence been amended by atriklng out 
the word “two” and .•Hubatituting tho 
word "five," thus extending the time 
within which applications may be filed 
for allowance in duties on account of 
shortage in an unexamined case. 


Lehigh Testn lo Develop 
Metal Strain Measure 

Stretching a metal until it,*^ueakH* 
and listening for the s(|ueak with a 
microphone will give a lest showing how 
much strain that itietal can stand as a 
girder or as a rail, according to expert 
ment.s conducte<l in the physics depat^- 
ment of Uehigh University. 

These ex|H*rinienU may develop a- 
novel method for finding quickly and 
accurately the elastic limit of meltala. 
By this method all forgings may be 
lapidly te.stcd before they are put into 
use. Several kinds of metals have been 
suece.ssfully tested in the Lehigh 
laboratory. 

It was^found that squeaking, rasping 
sounds were prodticeil after the pull had 
r(‘ached a certain definite value, and 
this value wa.s different for the differenf 
metals used. The te.sts indicated that 
the sounds, caused by grating of the 
molecules, were not produced until the 
elastic limit of the material had been 
reached. The work is likely to be con¬ 
tinued with more refined apparatus in 
thQ Lehigh physics laboratory. 
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Tariff CommiBHion ConsidcrB 

t 

Foreign Organization 

The Tariff CommiHsion has under 
consideration the establishment of a 
permanent or^aniKation In foreign 
countries. Under the direction of the 
commission groups of experts have 
already been sent abroad, It is pro¬ 
posed that a permanent headejuarters 
be established at some central point in 
Europe. Under the plan discussed t'x- 
ports would continue to he sent to 
handle special in(piiri(*H, hut their adiv- 
ities would be co-ordinated through lep- 
resentatives of the commission stationed 
in Europe permanently. 

The plans for a foreign organiza¬ 
tion, which have been discussed more 
or less from time to time, have been 
expanded considerably. It is now pro 
posed that the foreign representatives 
of the commission shall make refiorts 
on industrial conditions and particu¬ 
larly on matters liearing on the tariff. 
Members of the commission desire to 
establish a closer contact with condi¬ 
tions in foreign industries regarding 
which information must be available in 
determining rates of duty under the 
rtexihU* provisions of the tariff law. 

Feliuwbhips Offered by Btireuu 
of Mines and Colleges 

During the next .school year, the 
following univer.sitie.s will offer grad¬ 
uate fellowships in mining, metal¬ 
lurgical and chemical res4*arch. in 
co-operation with the Ilnreau of Mine^: 
UnWeraity of Alabama, University of 
Arisona,' Carnegie Institute Tech¬ 
nology, University of Missouri. Ohio 
State University, University of Utah 
and University of Washington. 

This plan of felh)wship lirst was 
effected through a co-ojierative agree¬ 
ment between the Bureau of Mines and 
the University of Utah in HIM. T!ic 
results hu T been highly successful 
throughout that period. The fellow¬ 
ships are awarded grf^duales of (■«)! 
leges, preferably of mining schools, who 
have shown special aptitude for re¬ 
search and investigational work. 


Appraisers Siisluiu Protest 
on Creolii! Pearson Duly 

The Board of United States Genera! 
Appraisers, in an oinninn .sustaining 

protests of Merck & Co,, finds that 

treolin pearson, containing jiyrUline and 
naphthalene, but not manufactured 

therofrom, was properly dutiable at la 
ppr cent ad valorem, either as a non- 
emimeratcd article or as a chemical 

compound, under paragraph d8r> of the 
tariff act of liHd, rather than under 
group 3, Title V, section 500, of the act 
of Sept. 8, 1016,’ at 30 per cent ud 
valorem, as a coal-tar product suitable 
for medicinal purpoaes. 


HtdrucloricB Standardization 
IvOuniH in Steel InduBtricB 

In response to the request of prom¬ 
inent manufacturers and u.sers of 
sleeves, nozzles and .stoppers retjuired in 
steel inakmg, the division of simplified 
practice of the DeptyTment of Com¬ 
merce cullelj a meeting of all interests 
eoncerned on May 21. The American 
]'’oundrymen’s Association had adopted 
SIX no/zles, nine sleeves and one stopper 
as standard at its convention on Oct 17, 
IHIH, but tly'se standard types and sizes 
have not been widely recognized through¬ 
out the steel industry, as is shown by 
the fact that there are now close to 
• UK) types and sizes of these refractories 
on the market. This great variety com¬ 
plicates production, hinders efficient dis- 
triliution and retards service until now 
both the producers and the consumers 
favor applying simplified practice or 
the elimination of the .superfluous and 
excessive varieties and the retention of 
those types and sizes in proved great¬ 
est demand. 

It was agreed at the conference that 
standardization would be advantageous 
to all jiarties and for that reason it was 
recommended that the Department of 
('ommiTce cull a generaP conference of 
makers and users. .Tune 18, 11)23, was 
the day set to hold thi.s conference 
1)1 Washington. 


MuiiufarliircrB of Picric Acid 
Subject to Tax 

For the information of internal reve¬ 
nue oflieers and others concerned, C. R, 
Nash, acting ('ommis.sioner of Internal 
Revenue, has issued a statement to the 
effect that a person who manufactures 
and sells for military purpo.ses picric 
acid containing 10 per cent water is a 
manufacturer of an explosive within 
the meaning of seetion 301, subdivision 
1 (a) of the revenue act of 1910 and 
hence subject to the munition manu¬ 
facturer’s tax levied under Title 111 
of that act. 

This is issued, not as a ruling of the 
Treasury Department, but is in accord 
with a decision handed down in the 
United States District Court for the 
Southern District of New York. 


KcluriiH on New York Coal-Tar 
liiiportH Merely Approximate 

The returns bettlK made to the 
Dce-artment of Commerce on importa¬ 
tions of coai-tar products at the port of 
New York are being compiled with the 
idea that the record is only approximate. 
The idea is to make available promptly 
a general idea of the volume of these 
imports. These returns have no value 
as a statistical record, it is pointed out, 
as the accurate figures showing imports 
at all ports become available a month 
or 6 weel^ later. 


ft 

Indukrial Gas Section to 
* Organize . 

Engineers interested in the industrial 
sales of city ga.s are planning to orgpn- 
ize a section of the American Gas Asso¬ 
ciation to deal particularly with this 
phase of the industry. The organization 
mooting will he held June 6 at the 
Engineering Societies Building, New 
York (iity. 

During recent years the commercial 
branch of the gas industry has been 
actively representeJ by the Commercial 
Section of A.G.A. However, most of 
the attention of this section has neces- 
■sarily been given to lighting, cooking, 
water heating and other domestic ap¬ 
plications of gas and the problems of 
salesmanship in these fields. The engi¬ 
neering sales work involving design, 
installation and maintenance of indus¬ 
trial equipment for large-scale u,sc of 
gas has not been as much considered, 
and engineers interested in those fields 
have been instrumental in getting 
authority for this new section. 


Financial Notes 


The Texas Gulf Sulphur Co. has dc- 
claiTMl a ijuarterly dividend of $1.5)0 n 
share. The company previously had 
been payiim' dividends at the rate of 
$5 a .share per year. 

Stockholders of the Lee Tire & Rub¬ 
ber Corporation will m(*et June 6 to 
vote on proposed increase in capital 
■stock from 150,000 shares to 300,000 
shares, no par value. It is reporltKl 
that the new issue of Stock will be 
used to purcha.se the Republic Rubber 
Co. of Y’ounjfstown, Ohio. 

The United Drug Co. has ileelared a 
dividend of $1.50 on the common stock. 
Dividends had been passed since 
September, 1921, prior to which time 
the stock had been on an 8 per cent 
basis. 

The Arnold Print Work." has in¬ 
creased capital stock from $1,600,000 
to $3,000,000 by addition of 15,000 
shares of $100 par common to be is.sued 
as a 100 per cent stock dividend to 
holders of record May. 2, 

The Chemical Paper Manufacturing 
(lo. has increased its capital stock from 
$2,000,000 U) $2,600,000. 

The Pure Oil Co. is negotiating with 
bankers for new financing to the extent 
of between $8,000,000 and $10,000,000. 
It is understood that the financing is 
for the benefit of the company’s sub¬ 
sidiary, the Humphrey.s Oil Co. 

The Casein Co. of America has issued 
Us annual report, which shows a sur¬ 
plus, after depreciation, of $407,159 for 
the year ended Dec. 31. This compai^es 
with a deficit of $82,176 for the year 
preceding. 

Voting trust certificates for 402,131 
shares of capital stock of the Columbian 
Carbon Co. have been admitted to trad¬ 
ing on the New York Stock Exchange. 
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Hydrated 80-86 per cent was quiet with 
the general asking price at 7jc. per lb. 
but on firm business it was stated that 
Tic. per lb. could be done. 

Clilorate of Potash—Heavy arrivals 
1)1' German chlorate reached the market 
during the week. Sellers reported 
prices ui?changed but there was an 
easier undertone and buyers did not 
a})peur to have much confidence in the 
(jLioted values. The quotation is Tic. 
per Ib. Domestic makes are held at 
8ic. per Ib., works. 

Permanganate of Votash—The spot 
market is^openly quoted at Ibic. per lb. 
with only moderate interest shown by 
buyers. The shipment market has been 
unsettled by the withdrawal of bids by 
importers and prices c.i.f. New York 
have been reduced in order to induce 
buying. Many seller.s stated that there 
wa.'' no fixed price for nearby .shipnient.s 
but it was intimated that holders abroad 
would consider bids around IVc per lb. 

PniHsiate of Potash—Resale lots of 
yellow prussiate have been offered reg¬ 
ularly and have had a disturbing effect 
<m prices. Sales are said to have gone 
through at 3(k. per lb. with tiGic. per lb. 
a-.ked in different quarters. On shij)- 
■nients as low as H5c. per lb. has been 
heard. Red prussiate is inactive and 
It is a buyers’ niarKid with values vari¬ 
ously reported from Oru'. to TOe per lb. 

Sodas 

Soda Ash—There is an irregular de¬ 
mand for moderate sized quantities on 
new accounts but the greater part of 
• the activity of the market is comerned 
with deliveries against contracts. Price 
changes aic infrcfjuent and prominent 
factors continue to quote light ash at 
l.llOc. per lb. in single bags, carlots, at 
work.s. Light ash in barrels is held at 
1.40c. per lb., works. Dim.sc ash is of¬ 
fered at 1.25c. per lb. in bags at work.s, 
basis 48 per cent. In the sjiot market 
light ash is quoted at l.T.Tc. per Ih. in 
single bags and 1.95 per lb. in barrel.s. 

Bichromate of Soda—The firm posi¬ 
tion of bichromate has continued 
through the week. Some large pro¬ 
ducers are reported to have sohl large 
amounts prior to recent advances in 
price. With producing costs ri.sing they 
did not care to take on further orders 
for large lots at the lower price level, 
(knsequently they marked up prices and^ 
other producers followed .suit. For the 
time being, at least, competition among 
^.sellers is not not keen and reports that 
current values are ba.sed on producing 
costs, are generally credited. A.sking 
price.s are Sic. per lb., work.s, and up¬ 
ward on a quantity ba.si.s. 

Caustic Soda—No improvement in ex¬ 
port demand has been shown and though 
nio.st sellers are quoting at unchanged 
price levels, the market can hardly be 
de.scribed as firm. In some quarters 
theVe is a disposition to hold the f.a.s. 
quotation for stan'dard brands at 3.40c. 
per lb. but tills figure is loo high to in¬ 
terest buyers and J35c. per lb. is more 
representative of the market with the 
possibility of doing 3.30c. per lb. on 
outside brands. There is a steady with¬ 


drawal on contracts to ^lomestic con¬ 
sumers with 24c. per lb., carlots, works, 
quoteni for basis 00 per cent. The spot 
market is steady at 34c. per lb., flat for 
round lots. 

Nitrate of Soda -Arrivals from pri¬ 
mary points have brought out some sell¬ 
ing pressure* and reports w'ere heard 
that spot material sold at $2,524 per 
100 lb. Stocks at southern points also 
■■ire reported to bt* large and some re¬ 
sale material is reported ‘to have 
changed hands rfs^low as $2.40 per 100 
lb. For .June (l(‘livery !o(!al .seller.s 
were asking $2.57^ per 100 lb. For 
July forward the .schedule as recently 
adopted wa.s in effect with prices rang¬ 
ing from $2.4.5 to $2.GO per 100 lb. 
according to time of delivery, A report 
fron» Flurope states that German 
synthetic nitrate is in supply barely 
sufficient for requirements in that coun¬ 
try. The report further .states that 
stocks of nitrate of .soda in the Uniteil 
Kingdom held on s)>eculative account 
have been liquidated and prices have 
firmed «p. Production in Chile has not 
been curtailed to any extent as yet but 
exports for A])ril exceeded production. 

PrUHsiatf of Soda—Slow demand and 
free offerings have added to the weak¬ 
ness of prices and buyers have been 
ahlc to take on stocks at greater ad¬ 
vantage during the past week. Spot 
material has been offered at IGlc. per 
lb. without arou-sing any sustained in¬ 
terest from buyers. For June delivery 
Iheri' were selh rs at IGc. per lb. and 
this included some prominent domestic 
proilucers. 

, Miscellaneous ChemlcnlH 

Arsenic Very little change was 
noted in market during tiie week. 
Buyers ai-e watching closely but are 
buying only when prices are made at¬ 
tractive. Arrivals from foreign mar¬ 
kets are coming in regularly. Moreover 
.stocks are held by numerous seller.s and 
this makes consumers cautious about 
placing orders. The spot market was 
(lull at 144(<Ti'il.5(‘. per lb. It is possible 
that the inside figures could he shaded 
but for the moat part holders are not 
prc.ssing matters. Domestic producers 
are quoting 134c. per lb. for prompt and 
12c. per lb. for June-July, For the 
second half of the year they quote 11c. 
pci lb. 

Alum—Dome.stic makers of ammonia 
alum are holding prices on a steady 
basis with buying described us moder¬ 
ate. Lump is held at 3.50@3.6()c. per 
lb. Chrome alum has responded to 
higher producing cost.s and the inside 
figure is now placed at 63c. per lb. 
Imported potash alim was quiet and 
easy in tone with quotation^ at 3(a)fftc. 
per lb. for lump. 

Calcium Arsenate—Demand is prov¬ 
ing disappointing. Dealcra and distrib¬ 
utors placed order.s some time ago but 
in many cases they have not yet taken 
April deliveries. Stocks are. fairly large 
and it is a question whether selling 
pressure or buying demand will first 
assert itself. Prices are generally 
quoted at 17c. per lb. but same sellers 


admit they are 4o bids and at 
present it is a buyers' market with 16c. 
per lb. as a figure at which business 
might be done. 

Copper Sulphate*— Leading makers 
continue to quote the market at 6e, per 
lb. on the large crystals and 6.90c. per 
lb. on the .small. It was reported that 
smaller opm-ators in domestic goods 
took on busines.s down to 5.750. per lb. 
Imported material was easier and prices 
heard during the week ranged from 
rpi(a>r)ilc. per lb. immediate delivery. 
Stock.s of foreign material were con¬ 
sidered large. According to some re¬ 
ports Canadian buyers took on several 
lots of imported sulphate. The ship¬ 
ment quotation on German goods settle<l 
around bile, per lb. 

Epsom Salt—Several large parcels 
arrived from German ports, but, ac¬ 
cording to dealers, nearly all of this 
material will go into firm handa. The 
market settled at 90(’.(nl$l.00 per 100 
pounds. 

Nickel Salts—There were transac¬ 
tions in less than carload lots on the 
former basis of I04c. on the double and 
114 c. on the single, in barrels. 

Tin Oxide~The market cased off on 
the reeenl decline in the r.ietal. The 
quotation was cut 2c. per lb., establish¬ 
ing the market on the 48c. per lb. basis. 
Demand was quiet all week. A slightly 
higher market for the metal set in just 
bi'fore the close and thi.s seeffied to 
steady prices for the oxide. 

Sal Ammoniac—Pressure to sell im¬ 
ported material was in evidence and 
lower prices were named in more than 
one direction. The white granular, 
imported, in casks, clo.sed nominally at 
Gi(?afi!lc. per lb., immediate delivery. 
Domestic held at 74{a)7ilc. per lb. On 
the gray domestic the offerings wflre 
moderaW? and prices held at 8@)8ic. per 
lb., f.o.b. point of production. 

Sulphate of Ammonia- Contract busi- 
ness has made its appearance in fair 
volume and consicTerable business has 
been booked in the past two weeks. The 
prices quoted are on a basis of $3 for 
delivery at northern points and $3.16 
for ilelivery in the south. • The spat 
price is given at $3.25 *per 100 Ib. for 
bulk lots and f.ais. quotations are $3.60 
@$3.65 per 100 lb. 


Alcolfol 

No additional price chanpteB were 
reported hy first-hand*. The advance 
in denatured was maintained, althoufcl) 
scattered parcels of imported material 
mipht have been picked up at conces¬ 
sions. The speciai, No. 1 formula, 
closed at .3.’ic. per (fal., in drums, and 
41c. per (■al.^in bbl., carload basis. 
Completely denatured, formula No. 1, 
188 proof, was offered by leading In^r- 
ests at 43c. per gal., in drums, and 
49c, per gal., in bbl. Demand for de¬ 
natured was quiet. Ethyl spirits, 190 
proof, U. S. P., closed unchanged at. 
$4.70 per gal. Methanol also was 
unaltered in price, producers asking 
$1.18 per gal. on the 96 per cent grade. 
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Coal-Tar Producfs 

Naphthalene Imports Increase; Prices on Spot Easier—Cresylic Acid 
Lower—Phenol Unsettled—Salicylates Irregular 


T he market for naphthiilcnc was 
easier in nearly all directions. 
Trading was inactive and with foreign 
offerings lower some shading of .s|iot 
prices was apparent. The importations 
of crude material again a.ssumed large 
proportions, the bulk of the naphtiuileue 
arriving coming from Rotterdam. In¬ 
termediate makers appear to be storked 
up for the time being and no new Inisi- 
ncss of consequence went through. 

One of the largest producers of 
salicylic acid reduced prices to the ex¬ 
tent of he. per lb., due, no doubt, to 
the keen competition in the salicylates. 
This redqction narrowed the range of 
prices BO that loading factors were only 
5c. apart instead of 10c. Dcmaml for 
the salicylates showed no improvement. 
Phenol on sjiot in outside ehannels was 
unsettled, but no radicui change in 
prices occurred. A feature was the de¬ 
cline in cresylic acid, spot prices on 
the imported closing about .5c, per gal. 
lower. Domestic makers rciiortcd the 
market on cresylic as nominally un¬ 
changed. 

Bonsol demand was de.scrilied ns fair 
,in some quarters, while other operators 
said tlyil they could not interest buyers. 
The offerings of zylene on spot were 
scanty and firm prices prevailed in all 
quarters. 

Aniline Oil—Producers reported a 
steady market notwithstanding the 
routine nature of business. Prices held 
at 16c. per lb. in drums, carlots, im¬ 
mediate pnd nearby delivery. 

Aniline Salt—There were offerings of 
aniline salt at 2;ic. per lb., in^nediiile 
shipment. The market was barely 
steady in some quarters. 

Benzaldehyde—There was a fair in¬ 
quiry for benzaldehyde. and leading pro¬ 
ducers continued to quote firm at 75^) 
80c. per lb. on the technical grade, 
drum.s included. 

BenzylchIorld4'—Production is limited 
and spot prices were wholly nominal. 
On nearby material ttiere were offer¬ 
ings at 80c. on the technical grade and 
4.5c. on the 96^97 per cent refined. 

Beta Naphthol»-There were offerings 
of the technical grade on spot at 22c. 
per lb., indicating that first hands were 
no longer so firm in their idrn.s. 

Benzene—The demand was restricted 
to the motor grades, according to first 
hands, and production of pure benzene 
•was limited to actual requirements only. 
As a re.sult of this policy prices for the 
pure were maintained oil the 30c. basis 
in spite of the po.sitivo nature of liusi- 
. neHs, The 90 per cent grade held 
nominally at 27c. per gal. tank-car 
basis. 

. Cresylic Acid—Offerings of spot ma¬ 
terial of foreign make were freer and 
prices again softened. There were 
sellers of the 97 per cent grade at $1.20 


per gal. On the 9.5 per cent, dark, a 
price of $1,111 per gai. was named here. 
Domestic producers say that their out¬ 
put is sold ahead ami refusisl to name 
a flat quotation. 

Naphthhlene — Impjirtations were 
large, and,with cable.s on crude easier, 
prices at the close were un.settled. Crude 
to impotl settled at liltaiHiic. per lb. 
Klakr on s)iot .sold at 87ia decline of 
Ic. from the trading level of the week 
pievioiis. On bail tlie market held 
around DltffiHiJc. per lb. , 

I’henol—One small parcel sold on 
spot at ■19c. per lb., but additional offer¬ 
ings lit this figure did not come out. 
Ill a general way the asking prices at 
tile close ranged from .52(n).54c. per lb. 
for spot good.s, which compares with 
,54t(ii.5.5c. per lb. a week ago. Demand 
was inactive and the undertone on re¬ 
sale material was barely steady. I’ro- 
iliieers reporf a sold up condition so far 
as they are concerned. Deliveries 
against contract are moving at 27(n)28c. 
]let' lb. 

Salicylic Acid—One factor, who pre¬ 
viously held out for .50c. on the U.S.D. 
grade, lowered his views to 4.5c. during 
the past week. In several other quar¬ 
ters the U.S.P. grade was offered at 
40c. per lb. The demand was quiet, the 
recent exhibition of price cutting being 
too fresh in the minds of prospective 
liuyers. ‘ 

Paranitraniline—Producer.? held out 
for 7.5c. per lb,, but in some quarters 
it was possible to pick up supplies at 
eonci'ssions. Second hands reported 
scattered business at 70(qi72c. per lb. 

Solvent Naphtha—Demand was not so 
active and there wore offerings on the 
hasis of 27c. per gal. in tanks for the 
waterwhite immediate shipment from 
works. 

Itfflgiuii Hand-Made Wiiulow 
GIiikh Production Declines 

A report from Vice-Consul Schuler 
at Brussels states the manufaelure of 
window glass in Belgium is undergoing 
a change, with the factories di.scarding 
the hand-making process for machines. 

Factories now operating with Four- 
eault glass-making machines are oper¬ 
ating at Dampremy and Montignies, 
while several iilnnts at Roux are put¬ 
ting in glass-making machines. A new 
window glass-making plant which is 
also to use. Fourcnult machines i.s.to he 
established at Zeebrugge. Glass manu¬ 
facturers at Dampremy are interested 
in this proposed factory. 

Another mechanical glass-making 
plant, that of Libbey Owens, in which 
American and Belgian capital is inter¬ 
ested, has begun operation. This fac¬ 
tory, work on which was started in 
1921, is nearly finished. It will have a 
daily production of 40,000 sq.m, of glass. 


Annual Coal-Tar Census to 
Be Issued in June 

All data for the annual cen.sus of 
coal-tar (lyes and chemicals and syn¬ 
thetic organic chemicals from other 
than a coal-tar base have been received 
by thg Tariff Commission, the work 
of compilation will be .started im¬ 
mediately under the direction of W. N. 
Watson, color .specialist and acting chief 
of the chemical section, and it Ls hoped 
to issue the report some time before 
the end of ,lune. " 

The censu.s will present statistics on 
dome.stic production and on importa¬ 
tion.? during 1922', arranged so the 
figures may be interpreted readily. 


George Kossen to Head 
Prodiiee Exchange 

The annual election of oflicers to the 
Now York Produce Kxchani'e will be 
hold on June 4. George Kossen has 
boon noniinatod for president, P. H. 
Holt, vice-president and Kdward R. ('ar- 
hart, treasurer. W. A. Johns, L. W. 
Forbell, li. II. Wunder, W. W. Stavr, 
Winchester Noyes and William Beatty 
are on the re;rular ticket as manu^rers 
to serve for a period of 2 years. , 


Latest Quota lions on 
Industrial Stoeks 
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Vegetable Oils and Fats '• 

Cottonseed Steady on Li^hl Offerings—Linseed Dull and Irregular 
• in Forward Positions—Tallow Firmer 


T rading in vegetable oils wa'i in¬ 
active, yet prices did not iluuige 
much one way or the other. Cotton- 
heed, both crude and refined, reflected 
the tight statistical situation and a 
feature during the week wa.s the 
strength in the May option. jNew crop 
developments failed *10 exert much of 
an influence on the market. Arrivals 
of Argentine flaxseed were heavy, and 
with new business in oil disappointing 
it appears more than likely that the 
shortage in the supply available for 
immediate shipment will soon !>e a 
'thing of the pa.st. Coeonut was uii- 
setlied on reports of lower iiriees on 
the coast. China wood wa.s dull and 
prices named were wholly iioniinal. 
Soya bean oil was unchanged. Crude 
corn sold off in the we.st. Palm oils 
were easy early in the week on the 
drop in tallow, but steadied later. Tal¬ 
low sold as low a.s Tic. ex-plant on the 
recent slump. 

Linneed — Several crushers enter¬ 
tained firmer views on early .luno bu.si- 
ness, but in the absence of any iin- 
jiorted trading, ami with foreign oil 
available at concessions, the market 
favored buyers throughout the week. 
.Spot and first half of June delivery 
closed at ipi.l3@$1.14 per gal., in 
I'oopcrage, carload lots. On late June 
Jiii.siness price.s ranged from $1.11(® 
.$1.12 per gal., while July forward held 
at $1.011@$1.04 per gal., carload lots, 
cooperage hasi.s. The demand for 
futures was dull and erushers admitted 
that no real effort has been maile for 
some time pa.st to really sound the 
market on distant deliveries. Imiiorted 
linseed oil was offered for immediate 
lielivery at $1.0,'>@.$1.07 per gal. in 
bbl, duty paid. Duluth seed was 
easier at one time, hut reports of frost 
in the flax belt steadied prices before 
the close. ^The planting season for all 
gralixs is late and this may result in a 
larger acreage to flax than was first 
predicted. With planting still under 
way it is too soon for any estimates 
on the acreage. Argentine offerings 
increased and the June option at Buenos 
Aires went down to $1.91 J. Kxports' 
from the Argentine to all countries 
.since the first of the year amounted 
fo more than 31,000,000 bushels. Indian 
shipments for the past, week amounted 
to 400,000 bushels consigned to the 
United Kingdom and 32,000 bushels 
consigned to the Continent. Export 
demand for cake in the New York 
market was quiet with prices nominal 
at $34@$36 jier ton. 

Cottonseed —Tn the option market for 
refined oil the feature was the .strength 
in the May position. Shorts were 
buyers in a narrow market and with 
lard firmer prices •'showed moderate 
gains. Cash business was fair for this 
season of the year and generally oper¬ 
ators feft that business will continue at 
a Dace sufficient to exhaust the old 


crop offerings, especially if prices do 
not advance out of all proportion to 
the intrinsic value of the commodity. 
The stati.stical situation, reviewed else¬ 
where in tins issue, is said to be the 
.strongest in years. Crude oil ort'erings 
in the south Were light, and holders 
refused to quote less tlian lOe. per lb., 
buyers’ tanks, f.o.b. mills, southeast and 
valley. In 'Texas scattered lots sold 
at flic., f.o.b. mills., Bleaehahlc oil 
was advanced Ic., the market closing at 
Idle, per lb., buyers’ tanks, ^o.h. Texas 
coniBion points. Consumption of oil 
during April amounted to 151,2.33 bar¬ 
rels, which compares with 167,000 bbl. 
in March and 110,000 bbl. in April a 
year ago. The April 'showing Wa.s 
better than expected, especially in view 
of the lower market for lard. Lard 
compound held at 123@13le. per Ih, 

China Wood Oil—Demand was lack¬ 
ing and prices were unsettled in all 
directions. Several round-lots arrived 
here last week, but most of this oil had 
been sold on contract. Spot oil settled 
at 28e. asked, with nearby at 25c. and 
futures at 23e. On Oet.-Nov.-Dee. 
business 21c. could have been done. 

Csiconut Oil—Offerings were liberal 
and prices again were unsettled. It 
was reported that a large soaper took 
on a long time contract at 81c. for Cey¬ 
lon type oil, sellers’ tanks, delivered. 
Spot and nearby Ceylon type oil closed 
at 8fc. asked, sellers’ tanks. New York. 
On the Pacific coast nominal prices 
ranged from 8@8le., sellers’ tanks, 
May-,Tune-July shipment. Manila oil 
in bulk settled at 7'7@7Se., e.i.f. coast 
ports. 

Corn Oil—Several cars of crude oil 
sold at 91c., f.o.b. point of production, 
a decline of Ic. for the week. 

Olive Oil Fools—Prime green foots 
were offered at 9®91e. per )b., spot 
New York, while on ex-doek material 
it was intimated that 9c. could have 
been shaded. The market was iiuiet. 

Palm Oil—I.agos ex-doek was offered 
at 71e. at one time. No important 
husiiie.sb resulted. Niger settled at 
7(nl71e., as to position and seller. To¬ 
wards the close prices steadied a little 
on the recovery in tallow. 

Memhaden Oil—The fishing will eom- 
menee this week. Reports from seveiral 
of the fish faetoric.s indicate that oper¬ 
ators are experiencing difficulty in 
securing labor at reasonable wages and 
it is probable that the entire fleet m»y 
not he able to participate. *rhiR kind 
of talk tends to supiiort oil prices in 
the face of quiet trading conditions. 
Crude menhaden oil was held at 50c., 
tank ears, works, forward delivery. 

Tallow and Greases—The lowest 
trading basis for extra tallow was 
reach^ about a week ago when one lot 
sold at 71c. per 1b., ex-plant. Later 
some export buying set in .and this 
steadied the market. Late last week 


najG ^ 

tnjO 

71c. ex-plant was Vd*for a round-lot, 
Oleo stearine sold^own to 9c. per Ik, 

5 ears changing hand.s at. this price. 
No. 1 oleo oil sold at 133c. Yellow 
grease closed at 03@7c. per lb. 

Mi8Cf‘lluiief>u8 Maleriale 

Casein—Importations were heavy and 
this was reflected in irregular prices 
for .spot material. At the close the 
lower grades were available at 19i(§) 
221e. i)er lb. 

Glyeerine—There were offerings of 
C. I’, glyeerine by producers not so wall 
established in this market at conces¬ 
sions which seemed to unsettle prices. 
Leading lefiners offered C. P. at 17c. 
in drums, which compares with 171c. 
a week ago. During the week outside 
goods sold down io Ih'ic. Dynamite 
was wholly nominal in the absence of 
demand of eonsequi'nee and scattered 
lots might have been picked up for ' 
less than 16e. per lb., carload basis. 
The crude held relatively steady and 
lie. appeared to be the inside trading 
level on domestic soap-lye, 80 per cent, 
loo.se, carload lots, but no sales were 
reported. Arrivals of foreign crude 
attracted .some attention and, accord¬ 
ing to reports, refiners have been steady 
buyers of imported goods. 

Naval Stores—The market for tur¬ 
pentine eased off again in sympathy 
with lower selling ideas in the <outh. 
There were offerings here at ^1.11® 
$1.15 per gal. and prices at the close 
were very unsettled. Advices from the 
south' revealed larger receipts, with 
only scattered buying. Export trade 
war alow in all directions. Roains also 
develojicd v/eakneas and final prices 
were from 5@10c. per bbl. lower.' The 
“B" grade settled at $S.85@|6.90 per 
bill. 

Shellas! — Cables from Calcutta re¬ 
ported an unsettled market and opera¬ 
tors here appeared anxious to liquidate. 

T, N. on spot sold at 60@62c. per lb., 
which compares with 62@G3c. per lb. 
a week ago. Bleached, bonedry, was 
lowered to 73e. on spot. Superfine 
orange settled at fifie., with the ordi¬ 
nary at 6.3@64e. per lb. • • 

Varnish Gums— Bata\FSan damar was 
in larger suppl.!* and quotations wcie 
revised downwards to 28@281c. On 
futures prices ranged from 27i@273c. 
per lb. Demand was quiet. 

■White I.ead— There* was a steadier 
market for the metal, but leading inter¬ 
ests continued to offer pig lead at 7ic.j 
New York. Standard tlry white lead 
was in good demand and corrodera ’ 
maintained prices on the basis of 9Sc. 
per lb., in casks, carload lots. Other 
lead products also closed the week ‘ 
unchanged. The undertone, however, 
was bafely stedBy. 

Zinc Oxide—New business was not 
so much in evidence, but deliveries 
against old contracts were sufficient to 
take care of production and everything 
considered the market presented a 
steady appearance. Leading producers 
held out for 8c. on the American proc¬ 
ess, lead free. Red seal, French process, 
was unchaneed at 9Sc. ner lb. 
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• Imports at the Port of New York 

Mhv 1H ti> Mii.\ 24 


ACll>K—K CM. lactic, >liin)l)urn, ft 
Uichanl Ac I’u . Kio cuk. lariHric. i'al«rin'>, 
Orilcr , Ifja rxk citric. I’alfnjM), tirdfi , <'hi 
bbl, turlarii’, Itarl, Oialci ; 22 ilr. rri'-\lic 
Livcipool. \V 1C .Ionian Alt Il»o. , ni'‘ «lt 
crcHylli-, liiviriKjol, drdci-. 28 ili, cn.svli'. 
<l^a^‘^ow, (liiiij'iiniy TruHt *’o , fi dr. cic -vlic, 
(jIhhkow, Ordt r , 12 dr crrHylic, Londmi, M 
lie Mania <'!icjn <'o. , 7.’> dr cris>li< 

(1t»n. urdfi'. Hti) t)l)l Hli aric, Uolt'idaiu, \) 

& \V I’atHOll, tifi rKk (iXtillc, (idiHL'* ti 
Hocjam1»'i Ait IlciHslacluM c’lain To , fi? di. 
crcHxlic, llottcrtiam. Lunhani \ Mnorc. 

AMMONU’M~42 i-hK nninatr, (It.n-ynu. 
OuHianly Tiusi dn , 20 i)U« r.n Imiii.iI. . 
Idvcrpocd, inviwn Mnia <’o . I 2 f> «a. 
c‘hlor‘id«', ldvcr))oo|, Wiiik' Ar ICsali--. 2" 

<Hk iiciaiiloratc, MartidlcH. l' W’. ('anip- 
hcll & ('o. 

AI.r.M — 20 ('Hk. chrona . ilaiidaua;. Iliiin 
nicj Ait llobinson 

ANTIMONV HriJ'HITI';- K I'sk , llaiii- 
InjrK. 1C Ij. Ilullock Ac .SiiiiH. 

ANTIMONY OMDF;- loo . Matikow. 

Bamiiir I’lCti-anycr , .Mio li^', ll.mlanv 

CliiJiit A I’lod I’o 

.\NTIIU.\('ICNK — Hi c.Hk., Uotlnrlaiii. 
J,i(iili;ini iSi Muon 

A.MVLACICTATIC — If. dr. ItoU.nlain, 
Liinhani Air Moore. 

11! chU,. Ili.iK'ttlani, laiidi.ini 
At Moiin‘, L’o;t idd , Taiiiiiir <i, Am Mi't.il ''o 

:{71 CH . Kol.c, .1 I> L.'Wi.'s 21111 CM, Kolie, 

Chljonan ('lu-iii ICom’ <'i.. , s:i ,'s KmIm 

Colimy.e, !)a\\H‘>l! Ac (’o 20 es , KmIh , 

MacUi'H/ir A. h'o.‘<tci , 2X2 ch , Kolir S \V 
Ilrldfc.H Ac do., 110 . E , Im.Ip., K 

Ck) , Mo rH. Kobe. Husk K- IouiioIm. 2.lo cs., 
Kollo, iirdii too cs. Yokohama, Miisiii A 
Co, 

IIAKH'M 0\IIHC-i:t1 csK , H.indmiK. 
AV. \ Brow II Af ('o 

IIAKYTKS- -lol 1,^; , i’.roMicn, N, Y. Ti iiHl 
Co : lor. c'sIn , Hr* no n, otdrr. 

IIKU.N/K IM>Wl>iCI{ X 1 cs . Ill <' 1 ( 1011 , 
Ihici Bros . 20 ch., namlmin .1. 1C Mtindhk 
,M 1*11 OH ' loii ojs I'lmh', Slitinirli.il 
Suzuki At Co , xo c« . K'do, Suzuki A.’ Co 
r,\HKlN- lou lur. IlamlnirK, 1"^ C An 
dn-WH Ait Co. . Ml by.. Il,i\n , Mulii. ib n 
Trftdi-VH; loo I.K, il.iMi, .Moiiii. Wtii.n 
proof Clue Co . 1(12 bt: , lltivro. N.tf] Cil\ 
Bank, -181 li^r. Alolbminio, (Jnbi, ;t 4 ii bv; , 
Auckliiinl. A. K'lipsioiti Ar ('o , (577 Iik.. 
Auckland, ,Y.«ia Bankmy Cor]. , C.ini vk 
WcIlliiKl'in, HankoiH 't'nial Co.. MKl!! lu;,, 
ItuoiioH Aiioh, T M. Hiich*' At Sous. 

TAl.rUM ('III.OKII)IC 100 bill, n.-iiii 
birt'vr. UiK HHb'i At Hiissl.iidoT (diotn ('o 
ClIKMirALH — IS I dr.. Lombiii. Mal- 
llnoknidl Woi kv. I.ooo bK.*Bninon, 

A. Kllpsit m a Co 

('II.AI.K (loo foil'*. Londmi. ()ni«‘r. fiOO 
tonx. lMi!d-.irk. .T. \V Ihutnaii Co , l (11.7 
tons, iinnklik. I'aliitor 'I’raillny: (’o. , l,;.7(i 
bp, Aniucrp, Irvinp JIankd'ol. Trust Co 
I.tLX j)kp. (in i-ljillafi d, llristol, 11 .). 

Baker At Bn. ; r>lo ions, Biistol. I‘.i|nr 
Makcra’ Ml’p. (’o ; ;ni() lon.v, Lomloii. Bai nn; 
Bros Ac ('o.: 2r) csk i»n'ci|dluti‘d. Bristol, 
McKe.sHoti At UolvbiiiK , fiO c’sk. do., BllStol 
SchiclTcltn At Co. 

(‘OKO^^ilR cHk. aniline. Havre, Clb.i 
Co,; H nkp. ullr.Bmii no . Llvernocd, Kozjin- 
«llc At Spcurlc; 2 csk. ninllu.', l/ivcrpool, 
Kuthroff. IMckhardt At <*> . T. csk . Uott. r- 
dam. IT A Mi'iz At ('»>. n bid. Butirrdam 
KuthrolT. I'lckliardt At Co ; 1 B» bid. aniline’ 
Barcelona, Nal’l Aniline Ac (’lo-m C... 

COPPKR OXinK^fiO dr., Hamburg, Or¬ 
der 

('OFTKR KlTM^I.\TI0—200 Swan¬ 

sea. Order: 60 caU . Btistid. K.^rnieiV Loan 
ft Trust Co.; 12(1 bbl. .M.ar.seille.s. Order. 

C'OI’l*K.HAH •— 211 Psk, green, Swnn.sea, 
OrdiT, , 

COrHA—4,867 bg, Bapeefi , .\. B. !>on- 
aUT, 2t)6 bg.. Anns Hav. ^’r^lt^klln Baker 
A Co. 

rMUNOI..—3 dr. nrtho. Liverpool, W. E. 
Jordan ft Dro. 

C'l’Tf'll—2.200 bif, Siiigapor*', Order 
IMVI.I>lTl R17 bg., Curacao, Si Ima 
Merc. Corp 

1)K<1MA8—*10 bbl,. Autw.rp. OrdT 
KI»HO.M H.AI.T—I.ooit f*g, Brcnn n, IC 
Sutrr ft (’o. 

FKRMO-C'HROMK — 20 esk . Hamlairg. 
P.^Hcydonninn ft <'o. ; ItdJ iouh, Ilamburg, 
C. Hardy ft Bup«r(l 

Ft'IJ.KKk K.AKT1I-- '160 bg. Brialnl. !>. 
A. Salmon A Bro 

FVKKIi 011^8 dr.. Belfasi, Order: 14 
bbl.. HHinburg. Order: 11 dr. Libau. Order. 
46 dr., Hamburg. Order: IB dr. \ntw.rp. 
Order; 45 dr, Rotterdam. Cre(ilto Itnio: 
16 dr.. Patren, F Naidntcha : 18 dr.. Rot- 
terdwn, Walford F\vdp. Corp, 

OAHnilKR--(0*1 ox,. SlncHPorc. Order. 


(.lA ( MCl.NK-- 1.7 dr. Havana, Harshaw, 
Fiillii Ac (.loiidwin I'o. 

4 S\I.T—l.T. bbl, Il.tmburg, 

ilo«-ssler Ac Hassiacher Clieui ('o . KM bid., 
HamliuiK. Katiners* Loan Ac TriiF'f (’o 


<MMS--,77 bg ei.p.i), H.nn, L C Cdle.s 
pie \ Suns, (17 bg. dttm.ii, Luiidun H.irmg 
lUii.s' ,s. i'j, . ii)a bp ai.ilne, Sudan, I’.iuwn 
iuii.s ('u , . 7(111 bp do, Slid.in, T M I Miclii 
K- Sum-; .'.i.7.7 bp (lo..t^udan. ’I'liui •-iim Ac 
l-li a Mil h , Sfm bp. do. Siid;>n, Oitim, ii'.ii 
bp .iraliic Su'lan, IrMiip Batd<-Ctd 'Pnisi 
C'l , bp aJMbii', Sudan, (’arcaenndji 

Hius., . 7(10 bp ;ii,tl)ii', Siidtin, AndMHun- 
11 lilni i ‘u , 1,1 -'7 hp > .lei ;i. At I < la i‘b‘. • U - 
di-i , 17!' jikp d.III ).11 Smp.-ipuii, llaiiiip 

i'.itis I'l, , ;> 1 u hp. iiiabii, Sinlan, tln.u 
.(iiK ’I'lii.st Cu , inn Up aTalUi. Siiil.iu, 
Anpl<'-lCp\ 141 Lank, Km bp <U) , Sndan, O' 
lilt 227 kauri, Anekland, Lai inp iLi u.s. 
ft Ci> , 82 I's du , .Vlleklaiul, ICipl 11 tl Lie 

Tills) (‘(I , 2 i{n ('S' ij(, \mkl;ind, .Asia Kaiilv 
Inp Cut'll , iPlX es du., Aneivland, .1 l». 

L< W IS ',;i2 pivp. du , ,\mki,iliil. (Ililei , I'M) 
bp \.ie>-,i. .\di’laid« Liirinp mu'- iV Cu , 
bn I •- < 1 ,iim;ii Sinp.ipule, 1 . O Mlllespie \ 
S-ms, 21n iiKp d.imai .md 7(i bp cuial 
Smptipun, L.iiiiip Lni‘- fv Cu , Km cs 
d.iin.ii and 7ii c.^ eop.il, Snip.)|iuj(, livinc 
Lank ''ul ’l‘t list Cu , 1 Li t»kp eupal, Sinp.i 
pul*', Knldii, l^■alHld\ ft Cu. , <1.77 pkp eu 
p.il, Siiipapun, OniM , Himi es dam, 11 , 
L;il.i\ia, Htink u1 ihe .M.uilnitt.m Cu , fui 
«'.s. i|.iiii;ii. Hal;i\ia. Ifvinp Lank-Col 'I’rnHi 


Inn I'.s dtitiitii, Latnvla, L.ink uf 


^ Y K'd e,s du L;il,i\i.i. Cenll'ai Lnion 


'I'l list ('ll., [m <s du . i7idaiip, (inbi 


IKON OMDI-:- xn esk Liverpool, Reieh- 
ai<l-('uiilsluii. hie . r.2 I'slv . Liverpool .1 A 
Ab'NiitiN. (•,!' .-sk . Malaga, Hmcii.ini- 
Cuinlstuii. Ini'.. (I;; csk, Miilapa, L M ft 
K \V,.l.ln. iLibbl, .M.iIitpa.C K. Wilii.im.s 
ft Cu 2 ;;S hbl , .Makip.i, lliimim l ft Ibitun- 
M'ti , 2(1 I.1>1, .Malaga. .N'ai'l City Batik 
MTiroroNB — :dM csk, Antwerp, L 

•M'‘"i' ft Cu, iini esk. .Niilwirjj. L. .M ft 
!<’. Waldo, inn esk,, .\nlwenj, A. Klipslein 
ft Cu , im csk, Uutterdam. K M. Wiilniill. 

MALNKSITK—xa.xo;) bp . Triesi.', Am 
Iti'fi'iii turii'!- Co., in:; csk,, ItoUci'dam, 
sp< xb'ii, Whttelbdd ft Cu 

M \ lt.\ BoL-\ N S l,it7!l bp, Vizapapa 1 .1 m. 
Lr L.ink of Suiitl) Am , 2(1,41(1 jikt .» 
miHa. <ud<i, 6 ,( 1 ( 1(1 pkt , CalciiKa, First 
Nat'J L.iink uf Luston. 

MANCKOVF »\HK—ir..!ir.l bp. Moum- 
da\a. ('Kier. 1120 bp,. Majuupa. Ordei- 

WrilTIIALUNI':—!172 bp.. Uuli<rdam. 
I.uidiam ft' Moure. iLH bp.. Hotl<idam. 
.laviie ft' Siit<'butlum , 217 bp.. Ltlslul, (»i- 
der , Xn es.. Hamburp. Ordei . 20 " bp. Hris 
tul. Larred Cu . 106 bp. Lmidon. (irdei , 
2.i‘4!i bp, Kutterdani. Lunlmm ft 61oure 
NICKI'lL OXlBF — 2(1 cs., Haudmrp. 
LuesHiir ft Ha.sslaebiT Clu'in. Co 

NH’KFL sriJ'llATF —04 csk, Swtin.si'a, 
Older 

04'IIRK—24 bid. Seville. C .T. Osborn 
ft ('o. 


OILS—rblutt Wood—bbl, Hankow, 
NaCI City Lank. .'{Tn c.sk . Hankow, Viei*', 
Llaekwell ft Lupk ; l,2n(> bbl.. Hankow, Or¬ 
der. <'oooiiut—1.26n Ions, Manila, Lhilip- 
piiui Renninp ('orp.; 7tl!) tons, Manila, .Speti- 
ecr. Kellugp ft Sons. Cod—.Bid cak , St. 
Johns, T^. Badcock ft Co ; IfiO csk. Si. 
Jolms, Xat'l (>ll I’rudiK’ts Co.; 2d0 bbl. 
Kobe, ('truk ft .'<\van (hi. I.inNeed- Bd bbl.. 
London. (»rder, 172 bbl.. Antwerp. Fontana 
Lros : 28X bid . Uottevdaui. L ft hk Frenkel, 
xn bid., Roiterdiiin. W. Bi nkert ft Co.; 144 
bbl,, TTfii 11 r<lam, Luckvood ft (’o. . .'HX 
bbl., UutK rdam. J. H. Ta-wl#; 146 bbk. 
Loittnlam, 61<t<ur Kroduits Cu ; 6X3 bbl. 
Holt* rdam. Ordei ; Mb bbl. Roiit-rdam, El¬ 
bert ft Co Oll\o F<iotH (sulpliur uiK—lon 
bill., fhdernio. Ordei ; K'd bbl,, ('ataida, Or¬ 
der; InO bbl.. Bari, Brown Bros, ft ('o.; Bid 
Idd. Lari, Banco (hmun Ital.; 6{ln bbl., 
Bari, lr\iup Lank-(’ot Trust ('o.; 8('(l bb!.. 
Bari, Xat’l City Bank; K'O Md.. Bari, Or- 
d*ir . iinn bbl . Sevilb', \V. U Orace ft Co.; 
50(1 Id)!. Seville, Deevsnap ft Co BHve (de- 
nalnri’il)- (76 bbl,. Lini. Xat'l CUv Bank. 
I'lihn-—16‘( esk. Lapos, .F. Holt & f'o. ; 
l.4n2 csk., Liverpool. T». Bacon; 1(5(1 csk,. 
Liver]tool. Nal’l City Bank; 17 csk. Idv<T- 
poid, African ft Ka.sti'in Trading r'o ; 4(57 
csk , Li\ er po(d, Nat l L.ank of ('omnn rcc ; X4 
csk.. T,<iv* rpo(d, Onb'r; 2811 csk. Hamburg. 
African ft hhiHlern Trading t’orp.: 86 csk.. 
Hamburp, crder. KH|i«>Mrrfl--2rf6 bbl, 
Llvertmol, Vai'uum Oil Co. Whale— 150 bbl., 
Hamburg, Oubr I’cHniit—16 bbl, Antwerp. 
Himnel ft Co. IVrlllrt—626 bbl., Halrm, 
Cook ft Swan Co ; aoO bbl.. Dairen, Bal- 
four-'Wlllianison ft Co.; 600 bbl., Kobe, Bal- 
four-Wililiunso^ ft Co.; 3,280 bbl., Kobe, 
Chiok ft Swan co. 


BIL 8KKI)8 — Cflstup— 27,320 bg,, Co- 
Canada, Order. IJiiNced—72,081 bg.. St. 
Lueia, Lank of the Manhattan Co . 42,t5;V4 
bg.. Ibicuy, Ani. Liinseed (h).; 47,H92 bg. 
and 2,(5.'{4.1!72 kilos in Imlk, Montevideo, Or- 
d*T , 18,02(1 bp !ind l.itil-.oiia kilos in l)Ulk, 
Losariu, Spencer Kellogg ft Sons; 106,146 
lip itosanu. Order, IX.tKLl bg. and 2,602 
Ions in imlk. Rosariu, Order; 8,413 bg., 
Lueiios Air<'S. L. Dnsfu.s ft Cm. 3.3,413 bg.’ 
Bneim.s .\ li es. Ordu' 

rOT.AKSH M SAl.Ts-;iX c.sk. red iirus- 
.■-latt. Huinliurg, 10 SiiKr ft Co . 1,000 csk 
'blurate, Haml)urg, A .1, Maici/.s, Ine.; 13.7 
lir. peniianpanale. Ilanil>urp. Order, (12 
libl eau.stic, Hamlturg. oiib t , 4.n(l(i bg sui- 
piiatf, Liiineii, Lota.sii lni]ioii (hirp., 20 
ld>l ixTchloiate. Swanscii. ordei. IK bbl. 
liV(lrat<', Hamburg. A .1 ftlarcti.s, Tnc,; 
(•.non c.sk. eliloiaie, Hamburg, Ur<l(U', 6 dr 
salt.s, I.ondiiii, Maper. .Sunderburp Co., 40 
cs. eau.stic, (luthenburp, M.illlrickrodi Chem. 
Works, 60(1 c.sk. clilurale, MarseillcR, C. 
W ('amiibell a:- (•<) . 6()n 4‘sk elilorate, M.ir- 
Meilles, Asia Barikinp Corp , Iny cs. pei- 
ehlol a I*', Mai M'llh s, Older. 

1*8 KITFN-7.Xir.,XKi kilos, Hiudva I'y- 
Olt's Cu 

l,n24 bg , Biionos Ana s. 

' )i d-'i'. 

4H H'KSILVFK - M (I.. ITampioo, 1. 
I']lizuud<i. 4n(' (1, Sevillr', Huisking ft Co , 
iinn (1. Se\ill<, H W I’l'idmiiy ft Co., l,ono 
(1 , .Alli'atil. , Ord< r. 

M\L AMMOMAP 87 esk. Hamburp 
.M<'t<'ur I'niduets Cu , 2(1 c^k, and 10 bid, 
Bristul, C de r h’ieUl. 

SIII':IJ,'\(' IX es. parnel. Hamburp, A 
Murpbv ft ('ll , .'{fi bp, H.imliiii'g, l\.i-!eiuii- 
Chiitlield Shilbic ('u , Km e:-., London, lam- 
dun ft Li \ I I puid Lank . 1 nu cs , Lundon, (ir 
der . 360 bp and l.nr.n bp retus*. Caleulta. 
Lanlv of tlu' Manhallaii Cu . 16n bp. CaL 
eiilta. Hruvvn Lrus ft Cti , (126 bp , Caleulta, 
Cli.i.se Xat'l Lank. 722 bp and 211 bp' 
buitun. Calcutta. Oidi i , 11.7 <’.s. stieklac. 
LanpkoU. (»r(bT, inO bp., I'alcutta. Lruwu 
Ltus ft ('u , 46" bp, ('aIciiit.a, First Xat'l 
Lank of Lu'-'ton , itnii bp, Caleulta. London 
ft Lrazil L.uiU , 60 bp. Caleulta. Lr. Lank 
of West Al'rii-a; Kin bg . Cab-utta. N. V' 
Trust ('o : 266 bp, (’ab'uda, Slandatd 

L.inli of S ,\ . Ifm pkp , (’al<mitn, Iwai. 
Ltd : 1,26(5 bp-.. CatcuKa. Order. 2.7 lip. 
gjiriiet lae. llainburp, Onb'V 

S/\I/rS--4n es bromide, llam- 
biirp, L. W. Cieetr ft Cu ; Lpi bp silicate, 
K.inzig. Haidy ft' Ituiuuti. K'd dr sulpbile. 
Lnstol, K V'. Ikiwiiitip ft- <'u , .'MG r.s c\j)- 
iiide. Havre. Nat’) Cit\- Lank. 24 esk. |»niH- 
siltte, Li\’eipuol. TI .1. Lalor ft Lrus,. 2X.- 
067 bp. nitrate, Antufapasia, W B ftruc ' 
ft Co ; lo,XK6 bg". nitrate, biuliim-, W J! 
Crace ft Cu ; 120 dr. sulpbiii', Lnstol, U F. 
TKiwninp ft Co.; 17 esk. prmsHiate, Uotlor- 
dam. Order. 336 cs evanide, Marseili,-,s, 
Xat'l Citv Hank; i;i7 c.sk. hyposulpblt.-, 
Marseilles, Older. 

ST.AHCIf - - BOO bp potato. Rott*'r(lam. 
Tw*'rH'S('h<- Ikink ; 7oo bg:. do., Tlotterilam, 
Stein, Hall ft Co,; 1,26(1 bp.' do.. Ro1t<r- 
dam. Order. 

srMA4’—200 bl.. Valermo. Order; 4.6 csk. 
extract. (Ilmspow'. Am. Kvewood Co. 

TALLOW—i:tn le.. Sydney. Njifl City 
Bank; l'2o <'.sk.. nri.sbam-. Older; 87 piiies. 
Melboflrn*', Order; lot) csk. Lyttelton, Tui»- 
inan, Tliurlow & Co, ; 208 t<v, Buenos Aires, 
Armour ft Co. 

TARTAR—80 sk., Tarrnpuna, C. Pfizer 
•ft' Co.; 6(57 sk.. Valeni'la. C. TTIzer ft Cu . 
640 sk.. Valencia. Uoval Baking BnwdiT 
('o : 405 sk . Mar.seilles. Tartar Chem. 

Works: 362 sk., Mar.solllcs, C. TTiz«‘r ft- Co 

TCRMERir—178 bp.. Cochin. Order; 906 
bp,. All*'iiiiev. Order; l5Gn bp., Cochin, Orihr 

VEOETAIILK TAI.I.OW — 600 pkp. 
Shunpbaf, E(|uUahl<‘ Trust Co 

WATTLE BARK- 0.707 bl.. Durban. E. 
J. Halev. Inc.; 1,909 bg^, Hnrhan. Bona 
Allen. Inr 

W'.WEH—42 I»kp. bees, l.Nbnn, K. A. 
Bruminel ft Cu.; 212 pkp do.. Lisbon, Strob- 
nn‘\er ft Arp*- f'o.; 168 i)kg b<'«'S, Lisbon. 
Order; 16 bp- bees, THleabiuinn. W. B. (5ra*-e 
ft Co ; 88 bg. du . Talcahuann. Struhmc>er 
ft Arpe Co : 14 bg d.i. Talcahuano. Order. 
84 bg do., Vslparaiso, Strohnu-v<'r ft Arp*' 
Co ; 74 bg do.. Valparaiso. W. R. flrace 
& Co ; 40 bg bets. London, Order. 

■ ZINT —100 CH, Yokohama, Mitsui 

ft Co. 

ZINC RCLPHIDK- 2 csk.. London. C. A. 
SykcH: . 6 csk., Rotfe-rdam, E. L Bullock 
ft Slons. 

ZINC W'HITK — 200 bbl.. Marseilles, 
Ilftlchard-CoulHton. Inc : 35 bb!,, MarH^lIIeK, 
Order. * 

ZTLOL—12 dr.. Rotterdam. Lunham A 
Moore* 
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Current Prices in the New York Market 

For Chenticah, Oils and Allird Products * 


General Chemicals 


Acetir Anhydride, 83', .drunie 

lb 

$0 38 - 

Acetoiii-.‘Iruiiin 

lb 

23 25? 

Acui. licptii-, 2fl', bbl 100 lb. 

3 38 - 3 30 

Acetir-. 5li',. bl)l 10(1 lb. 

li 75 - 7 00 

GluemI, 9'>'.',.bb] lOOIb. 

12 00 - 12 30 

Hono, bhi 

lb 

101- 

Citrir. k«’Ks 

•ii> 

.4'J- 32 

Fciriiii*-. 83',.. , 

lb. 

14 - Id 

(Inlllc, fr-ch 

Ib. 

45 - ■)() 

52',, curbdvs 

lb. 

12- I2i 

l.irtie, 44',, terh . litfht, 



bbl 

lb. 

nj- 12 

22', litrbt.bbl 

II. 

03;- 06 

Mitnalir, !fl‘'10(1 It) 

90 - 1 no 

MunHtip, 20 ’, tanks, 100 lb. 

1 (HI - 1 10 

Nitric, ciirbo\B 

Ib 

M'- .03 

Nilno, 42", nirliii\8. .. 

Ib 

(Hi l|6i 

'< Heuiii, 20“, fiinkH .. 

(on 

18 30 19 00 

' Ixulic, cr\ sl Ills, bid 

Ib 

H',- .13; 

Plioapliiirir, 30', nirbnvs 

Ib 

07'- 08? 

I’vmuairic, roubbincil .... 

lb' 

1 30 ■ 1 6(1 

.'^lllpbllnc. hO'. tanks 

Ion 

'1 30 - 1 1 OH 

.'^ulpburic. ftO', (IrnniH . 

t on 

13 00 - M 00 

Stdpliiinr, 6h', tanks 

Ion 

K. no !(. 50 

Sulpliiinc, ftb'^driniis 

(.in 

20 00 - 21 00 

'raiinic. 1 S I’. hbl 

Ib 

(.3 70 

'rannic. 1 ceb . hhl 

Ib 

43 - 50 

Turiiiric. imp , pnwd . hbl 

Ib 

3b;- 

Tiirtiiric, limncHiic, libl. 

Ib 

37}- 

Tiinjrwl ic. per lb . 

Ih 

1 10 - 1 20 

Alcolml biif\l. driiiiii^, f n.b 



M'-rkfi 

Ib 

26 - .28 

\1 r o 1 h o 1 cflul (f'lvloKllO 



Hpinl). I)bl 

Kid 

4 73 - 4 ‘>5 

l.il.il l>tOt)'l r s 1 * ,bl.l 

Kid 

4 70 

Alci'ili-il. iin't In 1 i.Mcc M I'tbiiiH 

) 


Mcdbiil, d''HJit tired 190 proef 



N'd 1, spenidbbl 

Kal 

41 

\<i 1, IVOpruof.BiK'cinl.dr 

rid 

<3 

.Ni. 1, 188 prodf, 1>1)1 

rul 

42 

N.t 1. l8Hpr.Htf.dr 

Kid 

3(i 

No 5, 1HH proof,bill 

Kid 

40 

No 3 l88pr<)of.dr 

KUI 

34 

Alum, aiiiinoiiia, liiinp. bid 

Ih 

()3’.- 031 

Pot null, Ininp, hbl 

lb 

02; 031 

('lironie, liimti. potHsli, bid 

II). 

03;• 06 

Alniiiiniitn eillpliitte, com , 



hairs 100 lb 

I 30 - I.b5 

Iron free buKN 

Ib 

02;- .021 

Aipianitittionni, 2h‘’, dmins. 

Ib 

(16;- 07| 

Ainiiioni:., nnljvdroiiH, r\ 1 

Ih 

30 - 30’ 

Anuiiotiimti oatbonafo, pnw.l 



CHskft, imported 

Ib 

09)- 10 

Anitnoiiiuni oiirb-iniilc, powd 



doniftRlic. bbl 

II) 

.13 .14 

^mnloninIn nitrate, Icli , 




lb 

to - 11 

Amvl aortuti'fcch .drninis. 

Kid 

3 30 - 3 73 

.ArRciii.', w bile, powd , bbl 

Ib 

14' 13 

Arsi'tiic, reil, pow.l . kcfta 

lb 

141 14' 

Unrutin carbonate, bbl., . 

foil 

78 on - 8(7 (J(l 

Ibiriiim cldonde, bbl.... 

Ion 

83 00 90 00 

Huriiirn dioxxlc, driiinH . 

lb. 

18- 181 

Hiiritiin nitrate, casks 


08 - 08' 

Itarinrn Hiilphatc. hbl.. 

11) 

04 - .04} 

Idaiic fixe. dr\ bbl .. 

Ib 

04 - .041 

Plearlimn nouder, f o b. wk» . 



drums . .®. .100 lb. 

) 90 - 

Spot N V dniiiiH... 100 lb 

• 2 40 - 

Horsx.bbl 

tb 

031- 03’ 

Hroiniiie, cunes 

U) 

28 - 30 

t'alriiini arrinte, baits lUIJIh 

4 on - 4 05 

falrium ariM'nntc, dr . 

lb 

I6J— 17 

f’alcnim carldde, driiins 

11) 

(ili- • .05; 

('alnuiii chloride,*fused.drnnin 

Ion 

22 00 -23.00 

Oran, drums 

ton 

28 (10 - 30 00 

Calciiiin phosphate, muiiu, 



* bbl. 

lb. 

065- 07 

CaiiiTihor, rases 

tb. 

86 - 88 

('arbon bisulphide, drums ,. 

Ib. 

07 - 07i 

Carbon trtracidnridc, drnnis 

Ib. 

09i-- 10 

Chalk, n r e e i p.-~<loiiic«t ic. 



liaht.bbi. 

lb. 

.044- 04? 

Domestic, heavy, bbl.. 

Ib. 

031- 031 

Imported, baht. bbl.. 

Ib. 

04i- .05 

Chlorine,Ixpiid, tanks, wks 

Ib. 

051- OM 

Cvlindcrs, lOfllb, wks 

Ib. 

,06 . 06; 

Cvliiidcrs. lOOllv, spot 

lb. 

09 - 

Chloroform,tech,,drums... 

lb. 

33- .38 

Cobalt oxide, bbl. 

lb. 

2 10 - 2.25 

Copperas, bulk, f.o b. wks. . 

ton 

19 00 - 20 00 

Copper carbonate, bbl. 

lb 

19- .20 

CoppcTCvaiiidc,drums. . 

lb. 

47 - 50 

CMppersiilphatc,dom.,bbI., iDOIb. 

6.00- 6.25 

Creamoftartnr, bbl. 

Ib. 

,25i- .26* 

Kpsom" salt, dom., teeb., 



bbl.100 Ib. 

1.90 - 2 15 

Kpsom salt, imp., teoh., 



buin .100 Ib. 

.90- 1.00 

Epaom salt. U.6.P.. dom ..a 



bbl. lOOlb. 

2.50- 2.60 

Kther, U.8.P., drums. 

Ib. 

.1)- .15 

Ethyl aMtat4>, 8S%, drums 

n). 

.80 - .81 

Ethyl aaeUte, pure faoetie 



•tber.Or^olOO?,,) . 

(tal. 

.95 - I.00 


HESE prices arc for the spot 
market in New York City, but 
a special effort has been made 
to report American manufacturers’ 
quotations whej^ever available. In 
many cases these are for material 
f.o.b. woiks or on a contract basis 
and these prices are so desiRnated. 
Quotations on imported stocks are 
reported when they arc of sufficient 
importance to have a material 
effect on the market. Pricek quoted 
in these columns- apply i<f larRc 
qulntities in original packages. 


Fiirnialdoliyilc, 40',, 1)1)1 . 

lb 

$0 14 

to 

13; 

1' iilliTi' li imp . powd , nd 

1 oil 

III (III 

32 

no 

I' list'! ml, ref , druniH 


3 53 • 

4 

11) 

mi, cruilr, diuniH 


2 50 

2 

60 

1 ilaiibcis Hah, wkn . baKx 1 00 lb 

1 20 

1 

40 

(IliiubcrH Half, imp , baK-* 1 (10 lb 

90 


95 

1 ilvccrilic, c p . druiiiH I'Mi ji 

lb 

17 


17'. 

Cl VCiTinc. dviia tiiil*', drum' 

Ib 

13.; 


16 

(Ilvccniw, crude 80',, l<i(i«,c 

lb 

11 


11; 

1 iidmr, rcuiblimcd 

Ib 

4 55 - 

4 

63 

Iriiii nildr, ri'll, ciDikH 

I,tt.'id 

Ib 

12 • 


18 

U liit*-,baHiorarbmiHtc,drv, 





I'ankN 

lb, 

09;- 


10 

'V liilc, biiHU' Mjlliha(«. i iisl.H 

ll> 

09)- 



White, in ml. kcKH 

11) 

I2i- 


14 

Ilctl, drv, cusk.H 

Ib 

11;- 


12 

Hcil, in (lil, kcKH 

Ib 

13',- 


15 

acctiitc, w liilc rr\ >• . Ilbl 

111 

14 


14; 

Hrn« II. JiT’ ikcri, (ui'k^ 

11. 

13 


1 3 

T.ciul arHoniiiu, ikumI ,bbl 

Ih 

23 ' 


24 

buiic-Hvdralcti. bbl per (mi 

16 80 - 

17 

no 

Tiimc, I,amp. ))b| 280 Ib 

3 63 - 

3 

6 3 

l.il liarac, cnmni . casks 

Ib 

in;- 


It 

bltlioplmnc, b{U(H 

11) 

07 - 


07; 

in bbl 

11) 

07 - 


071 

MsKtnisiuiii rarb , tech . bnas 

111. 

08 - 


08' 

Mi-t lifiii'il, 95',. libl 

Kill 

1 18 - 

1 

2(1 

Mc,lmno),97',,bbl 

Kill 

1 20 - 

1 

22 

Nickel salt, llmiblc, bbl, . 

11). 

103- 



Nickel stl(s, sinate.bbt . . 

lb 

11;~ 



I’liDHKcne 


60 - 


73 

IMiosphnnis. ri'l. ru'c'* 

Ib. 

35 - 


40 

I’lmsphorus. vellnw. canes 

Ih. 

30 - 


3 5 

I’lilaH'iuiii bielirmiiiitc, ruHks 
PutnaHiitui brumide, ariiti , 

lb. 

• Hi 


12 

bbl . 

Ih. 

. 19 - 


20 

I’otaHHiiimeurbuniite,M0*83' <, 





raleiiu'd, caHkn 

Ib 

.06?- 

,07(- 


116: 


Ib. 


08 

I’liliiHHiiim f vanidc. <lrumH 

Ib. 

43 - 


50 

I'nl lissiuni, fir«t surtH, eunk 
I’liLuMsiuni hydroxide ^l■au'tl(• 

Ib. 

Ib. 

08 J 


09 

potash? 'IruiiiH 

.07J- 


09 

Potiiwuum iixbiic, eases .... 

II). 

3.65 - 

3 

73 

I’otaA.-iiuni ni(riit*‘. bbl. 
PotnMHiiiin perm a iiKanti t c. 

Ib. 

.06;- 


,07; 

driiiii'i 

Ib. 

.I8i- 


19 

PofasHium prusamlc, red, 




cuhIin 

lb. 

.65 - 


67 

I’ntassiuni prusHiate. yellow, 


.35)- 



casks 

Ib. 



Hultunnioiinie, white, Rrati., 




disUh, imported 
Saliininioiiiiio, white, aran.. 

n>. 

.06i- 

.07i- 


07 

bbl , doinrHlie . 

lb. 


.07; 

Crav. Kraii . easks 

Ib. 

.08 - 


.09 

JfalHmla.hbl. ..lOOD). 

1.20 

1 

40 

Salt cake (inilk? 

Soda ash. liKht. 58*", flat, 

ton 

26,00 - 

28 

.00 

buKK,eontrurt. .. 100 lb 

1 60 - 

! 

.67 

Soda asii, liuht. banis, 48',, 





haffs. eoiitriiet .fob. 





wks . 100 lb. 

1.20 - 

1 

30 

Soda ash. liirfii, 38';, Hat. 





bHKs, resale 100 lb. 

1,75 - 

1 

.80 

.Soda ash. densr, baKS. non* 





tract, bipus 48', lUUlb 

I.l7.i- 

1 

.20 

Sotia ash, dens*', ill bsss. 





resale... 100 lb. 

1.85 - 

1 

.90 





t 

drurns. f n.s.. 100 lb, 

3.10 - 

3 

40 






wks.. eonfrael 100 lb. 

2 50 

2 

60 

Sf)da, caustic, arfiund and 





flake, contrurtK .lOOlb. 

3.80 - 

3 

90 

Sixla, caiiniic, around and 


3.724- 



(take, resale luOlb. 



’flodliihi acetate, works, bags 

lb. 

05). 

064 

Swlium bicarbonate, bbl . 100 lb 

2.00 - 

2 50 

Sodium binhrotiiuto, casks.. 

Ib 

081- 


09 

Sodium bisulphate tniter cake) 
Sodium bisulphite, powd., 
(J.S.P..bbI.. 

(on 

6.00 - 

7 

.00 

lb. 

,041- 


.04) 

Sodium ehinrate, ken,.. 

Ib. 

.064- 


.07 

Sodium ehloride .. . .lone tun 

12.00 - 

13 00 

Sotliirm eyanide, cases. 

Ib. 

t .20 - 


.23 


Sminiin fluoride, bli] 

Ib. 

80.09 - 

$0 lOi 
.0) 

Sodium hvpoHidpliile, bbl 

ih 

.024- 

Sodiuni iiilrilc. caakH 

Ih 

.08 - 

.084 

.30 

SiidiuMi pcroxalc, pfiwtl .eiiw'S 
StMlium plmsplialc. «}ib«.H)e. 

11) 

.26 - 

bill 

Ih. 

.031- 

.04 

Sodium pru’.siale, viH drums 

li). 

. 16 - 

15 ' 

SiKinun Mulievlic, liruiiiH 

lb. 

.47 - 

Sodium siliciiif (40'.<lrimiHi lOOlh, 

.80 - 

1.25 

Soiimin Hilicate (tiO'. dnuiinl lUOlb. 
Sodiuin Hillpliidc, fused, 60* 

2.00 - 

2.25 

62', (Iriiiiis 

Soiliuiii ndphiti'. rrvH , bbl 

Ib. 

.04;- 

044 

Ib. 

0 3',- 

03| 

Sir'iiilmm mtraic, powd ,bbl. 

II). 

, 121- 

13 

Siili)lnir clilorid<. \c| drums. 

b. 

04'- 

.05 

Snipimr, <u iidc 

ton 

18 OU - 

20 00 

\t iiiMii , Imtlv 

toll 

16 (10 - 

16 00 

Sulphur, llmii. bag . |00 lb. 

2.25 - 

2.35 

Siilpliiii. imII, imu , 1(10 II,, 

2 no - 

2.10 

.'>ulpimr diiixidi-, luiuid, evl 

lb 

.08 - 

081 

1 tdc -imporicd. bauH 

tot) 

30 00 - 

40.00 

I'dc <lom«-«ti(' imwd,, bags. 

t ,.<■ 

18.00 - 

25.00 

1 m luchloridc, bill 
’I'm '‘\idi‘, tibl 


. 12)- 

iji 

Ib 

.48 - 

I'm crvHtiil'. hhl 

Ib 

. 354- 

.36 

Zinc cat bmmt < , bags 


.14 - 

. 144 

Zitic 1 him ide, gran, lihl 

II) 

OM- 


Zm(‘ cv iiiiulc. drumn 


.17 - 

.36 

Zinc oxidi, . lead Ircc. libl 


.08 - 

.061 

5' , lead 'idpinil' biigH 
i 0 1 o 35 ' , lead •mliihafe. 


.1)71- 

bauN 

Ib 

07 - 


l-'rmicli. ri'cl Hcal, hags 

II) 

. 091- 


I'rcncli, Krccri '< id, Ihiuh 

li) 

.loi- 


I'lcmli. ... bbl 

Ib 

.12 - 


ZincHiilphalc, Mil . JOOlb. 

2.50 - 

3.00 


Coal-Tar Products 


Alpliii-iiapluhol, crude, bbl 

Ib 

$0 65 - 

10.60 

A Iplia-iiapiii hi)l, ret , hlil 

11) 

73 - 

.90 

Mplia-iiiiplil hvliiiiiine, bbl. . 

Ib. 

35 - 

37 

\ iiilim- ml. liruiim 

tb. 

16 - 

• .16) 

\mlinc MiltH, bbl 

lb, 

23 - 

U 

\ III 111 ac»mi\ 80*,, driiruR ,. 

Ib. 

.75 - 

1.00 

\ n t li r a e 1 ' ii »■. 80',, imp , 




ill ii'iiH, duty pai'l... 
.\ntlir:i.|iiiiimu‘, iV',, paste, 

lb. 

.70 - 

.75 

drums 

lb. 

.70- 

.75 

I3(‘m',nldi-hvd4-1' S.l* .carbovB 

ib. 

1,40 - 

1.45 

II eh, (InitiiH 

lb 

75 

60 

)3enzem‘, (uire, water-wliKe, 




tanks lul drums 


.30 - 

.32 

Hr.iscne. 90',. tatikH it drums 


.27 - 

.30 

Heiixene, 90*,, drunio, r<‘sale.. 


.30 - 

.33 

Heti/,idlne base, bbl. 

it,. 

.65 - 

.90 

Hi'ii/.uluie Hiilpbiile, libl .. 

Ih. 

.70 - 

.75, 

Hcn/.oie acid, 1 S.l’. kct/n 

Ui 

.72 - 

75 

Hciir.mile (if toidH, 1' S I*., bbl. 

lb. 

.57 - 

65 

(iriims . 

Ib. 

.45 - 


Hetir.vl ehlnnde. tech , druiliB 

It). 

.30 - 

, u • 

Heta-iiaplith'il, ti'ch , bbl .,. 

Ib. 

.22 - 

.23 

Hefii-iiaplithvluimne, tecli 

lb. 

.60 - 

.90 

(VcHiil, 1! S , druniH. .• 

Ih. 

.25 - 

.29 

< Vlhu-en'Kdl, drums 

Ib. 

.26 - 

.30 

Cresvlin iiL'id, 97',, rmuJe, 




druniK . 


1.20 - 


93-97*';, dniniH, resale... 

eat. 

I.IO - 


Ibclilorbenseiie. drums.. . 

U). 

.07 - 

.09 

I)i*-(livi)inilinc,drums. 

Ib. 


.60 

1 )miel hvlamline. drums .. 

lb.. 

M - 

.45 

1 )ini( robeiiEciic, bbl,,. 

lb.* 

.19 - 

.20 

1 liiiitrnelnrlienr.eiiee libl. 

Ib. 

.22 - 

.23 

1 tiiiitfxinaplit huleti, hbl 6 

lb. 

.30 - 

.32 

1 iinilrdphmml,hbl ... 

lb. 

.35 - 


1 tmitrotiiliieiie, bbl. 

Ib. 

.20 - 

.22 

1 )ip nil, 23',, drums. . 

gal. 

.25 - 

.30 

1 bplienvlamine, bbl. 

fi). 

.50 - 

.52 

H-aeid, iibl. 

Ih. 

.80 - 

.65 

Mel,a-|)heMv)em'<liHrriinr, bbl. 

lit. 

1.00 - 

1.05 

MlchliTa ket<»ne, bbl. 

Ih. 

3.00 - 

3.50 

M()imehl(iri)enf.ene, drums... 

lb, 

.08 - 

.to 

Mmioethvlanilim-.druniK... . 

Ib. 

.95 - 

t.io 

Naphthalene, tlake, hhl. 

lb.. 

.081- 

.09 

.NaphtiiHlene, 1 )hIIh, libl 

It). 

.09- 

.10 

Naptit hmnnfe ot sn<Ja, (ihl.. 

lb. 

.58 - 

.65 

Naphtliiuntr acid, crude, bbl. 

Ib. 

.55 - 

.60 

NiiriiiK*n«eiie. drums, .... 

Ih. 

.10 - 

.12 

Nilrii-Jiaphthah'm , bbl 

Ib. 

.30 - 

.35 

Niiru-tnliM'iie, drums...... . 

Ih 

.15 - 

,17 

.N'-Wttcid.bbl. 

Ib, 

1.25 - 

1.30 

Ortho-aniidnpherml, ken.. . 
t >r(hii-diehl<|fl)eMiene, grunts 
< )rihi»-mtr*iimernil, bbl.’;.. 

lb. 

2,30 - 

J.15 

Ih. 

.17 - 

.20 

Ib. 

.90 - 

.92 

< »ri !i(.'nitrotnluene. drums, . 

lb. 

.10 - 

.12 

( )rt b()-tfilui<hiip. bill. 

Ib, 

. 14 - 

.15 

Para-atiiiflophetmi, base, kegs 

Ib. 

1.20 - 

1.30*' 

Puni-amtdopheiiol. MCI, kegs 

Ih. 

1.25 - 

1.35 

Fara-iliolilurbonfene, bbl... . 

Ih. 

.17 - 

.20 

Paranitroaniline, bbl. . .. 

Ih. 

.72- 

.75 

Para-nitrotoluene, bbl. 

!b. 

.60 - 

.65 

Para-phenylenedianilne, bbl. 

Para-ioltitaine. bbl. 

Pht halic anhvaride. bbl. 

Ib. 

1.45 - 

1.50 

Ib. 

lb, 

.95 - 
.35 - 

.96 

.31 

Phenol, U.H.P., drums. . 

ib. 

.50 - 

.52 

PicHe acid, bbl. 

Ib. 

.20 - 

.22 

Pyridine, dom .. drums. 

gaL 

nominn] 
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CHEMICAL AND METALLURGICAL ENGINEERING 


va. 88, No. 21 


RMorcinnl, tcQi.rkl^ 
Kexireinol, purr, kegs.. 

R^ult.bbl. 4 

HfklicylicMid, trcb.. bbi_ 

Ibiioylio Mid. bbl. . 

solve bt fmphtha, w|t(‘r- 

- whitc.druins. 

flrudo.dnmiH,. 
fiiilptiBnilio uctrl, crudr, libl. . 
Thii*cBrbanilub, kcKN 
Tutuidirir, 

Toluidinc. muisi, kpfts- 
Tolurnc. lank earn . 

Toluonf, druniR , . 

Xylidinra druiTH) . . 

Xyleni*, purr. <lrufnn 
Xylrnr, coni . ilruniM 
Xylenp, eoin., tHiikn.. . 


cal. 

ti.io- 

$2.75 

Ib. 

1.40- 

1.50 

Ih 

2.00 - 

2.25 

ih 

.55 - 

.60 

Ih. 

_ 

.42 

Ib. 

.40 - 

.45 

Rul 

.37 - 

40 

gal. 

.24 - 


\h 

18 - 

.2U 

Ih 

.35 - 

.^8 

Ih. 

1.20 - 

1 30 

lb. 

30 - 

35 

gill 

30 - 

35 


.35 - 

40 

lb 

47 - 

49 

gill 

.75 - 

1 UD 

gal 

37 


gill. 

32 



Naval Stores 


ILisin H'l), bill 

280 II' 

85 85 - 



Koaiti K-I, bbl 

28011. 

5.95 



HMinK-N,bbl. 

.280 )1. 

6 1 • 



RfwinW.O -W W .bbl 

280 II. 

6 5(1 

7 

50 

Wood r(wm, bbl 

280 Ih 

6 on 

6 

1(1 

Turpentine, spirits of, bbl. 

gal 

1 12 

1 

14 

Wood, steam dist , bbl 

gill 

1 00 



Wood.dest ilisf., bbl 

gal 

75 



Pine tar pilch, bbl.. 

200 Ib 


6 

0(1 

Tar. kiln burneil, bbl. 

500 ll> 


13 

(1(1 

Uetnrt tar. bbl. . 

500 Ib 

- 

12 

(1(1 


Hoain oil, firm run, bid ita) 

Hoein oil.urrond nm. bl>1 ital 

Hoiiin oil, third run, bbl Kill 

Pinr oll.AteaiiidlMt Kal 

Finr oil, pure, dr»t dmi g/il 

Pine Ur oil, rrf. . eal. 

Pine Ur oil. rnidr, lankn 
f.o.b. Jackaonvilh*, Fla 
Pine Ur oil, douhlr rrf, btii. 

Pine Ur. ref., thin, bbl 
Pinewood errnHoi^. n i , bbl 


DeKfBB.bbl 
(treaao, yellow, bbl 
Lard oil, Eitra No. l.bhl 
Nealnfootoil, 20deK bbl 
No l.bbi . . 

Oleri Hteariiie . 

Kedoil.diiitdlfd.d.p bbl 
Hapouibed. bbl 
Tallow, cKtra.Ioonc 
Tailor^ oil, aoidieeiii, bbl 

Vegetable Oils 


45 

4H 

52 
75 
7t) 
48 - 


Castor oil, No. 3. bbl 
Castor oil, No. l.bbi 
Chinawood oil, bbl. . 
Ooonnut oil, Ceylon, bbl.. 

(^'.v'lon, tunkn. N Y 
Cnoonnt oil. Cochin, bbl... 
Com oil, crude, bl>) , . 

('rude, tanks, (f «i I* mill' 
Coltonared oil. crude {f.o.b. 
mill).tanka. . 

Smntner yellow, bbl. 

- Winter yellow, bbi. 

Linseed oil, raw, ear hue, bbl 
KtiW, tank oarN (doll) ) 
BoiW.ceni. bbl. (dom.). 
Olive nil,denatured, bbl ... 
Kulphur. (loots' bbl 

Palm. Lasos. casks. 

Niger, oaakH .... 

Palm kernel, bbl. . % . 

Peanut oil. crude, tanks (mill) 
Peanut oil,refined, bbl... . 
iVrilla.bbl 

RaiMweed oil, rchiied, bbl . 
liapeseed oil, blown, bbl. 

Boya bean f.vlanchurian). hhl 
Tank, f.o.b Put^fieroiiRi 
Tank, (f.o.b. N V t 


Il> 

lb. 

lb. 

lb. 


ill 

lb 

m'h 

Kol 

Kul. 

gid. 


$0 14 - 

141- 

2e> - 
()“]- 

10 - 
12; • 
0'»J 

09;- 
I2‘ 
HI' 
I n - 
1,08 - 
1*15 - 
I 10 - 


Fish bits 


Coil, Nt'wfmiinlland.bbl. 

Menhaden, light preased, bbl. 

White blenclu'd, bbl. . 

Blown, bbl.a 

Crmle. tanks (f ob furtory) 

Whale No. I crude, tanks, 
coast. 

Winter, natural, iilil 
Winter. bleticlu'A, bbl . .. 

Oil Cake and Meal 


lb 

()9 

Ib 

.071- 

Ib 

07 - 

lb. 

08 .i- 

Ib 

H| 

1)>. 

I6i 

11. 

16 

gill 

83 - 

gid. 

.88 - 

Yb 

m;- 

ib 

.12; 

til 

. lOf 

Ib 

. i(U 

Its 

gal 

so 70 - 

gal 

76 - 

gill 

.78 ■ 

gal. 

82 - 

gui 

50 - 

lb 

_ 

gal 

gal 

76 - 

79 - 


lo; 


! F 
I 14 
1 (I't 
I 10 

(t^; 
('7', 
07; 
08. 


K4 

-S') 

12: 

H 

10 

lo; 


f'oeonut raki'.baw. 

Copra, sun dm d.lJ||y^, (c i I ' 
Hundneti I’lu itiecoiuit 
Cottiinsf'pd niciiI, t.o b. mills 
].iu.m‘<'<l mkr. biiKS. ■ ■ 

Linseed mi'ul, bugs. 


Ion 00 -$3I 00 


0i|- 
3B 00 - 
34 50 - 
36 50 - 


U5l 

051 


Dye & Tanninit Materials 


Albumen, blood. M 0 
SAlbumen.MKK. tech, kens. 
CiirhiKiui.baKfi. 

Cutch, Borneo.bait's.... 
C'utrh, Uangmm,bales... 

Dextrme.ourn.bafts_ 

Ucxtriiu'. Buin.bags — 
IHvi*divi.Dags.. 

rustic, sticks. 

Fustic, chips, bags. 

liOgwttod, sticks. 

Iiogwood, chips, bogs. 


lb 

\\‘ 

lb 

lb 

lb 

lOU lb 

.100 ])) 

... ton 

... toll 

,. lb. 

... tOB 

Ib 


$1) 45 - SO 50 


95 

35 

05 

• H) 

4 01 
4,09 


t^umac. Kruund, bage — 

Humae.domestic, bags... 

Starch, corn, bags 
Tapioca flour, bags.. 

Extracts 

Archil, Cone., bbl 
(’hi-Ktiml, 25'V lamiLti. tanks 
Dui-ilivi, 25'' tiiiiuin, bbl 
Fustic, cryitiilN, bbl 
Fustic. lir]uid, 42’ , bt)l 
(iamlucr.lni , 25', tmuiui.bbl 
lieriiiitUK crys ,libl 
Hcriilnok, 2V , t.-ii\iiiii, bbl 
JI vpcrnic, solid. <lnirii9 
llv|HTiiif. luiuul, 5|'‘, bill 

I.Dltw txwl, cry.'*.. bt»l 
r,.)(fWo<-l,liq . 5IM>bl .. 
Quclirarhot solid, hV, liintiin, 

bid ( 


((,1. $65 00 - 

ton 

40.00 - 

lb 

2.97 - 

Ib. 

s 

06 - 

Ib 

$0 17 - 

ib 

02 - 

Ib 

04 - 

Ib 

20 - 

Ib 

08 - 

Ib 

08 - 

lb 

14 - 

lb 

1)4 - 

lb 

24 - 

Ib 

!0 - 

1)' 

18 - 

Ib 

(J9 - 

Ib 

04;- 

Ib 

061- 


8ura»o,loiives.dieily,bBcs... too 


90 

.33 - 
04;- 
13 - 
3 69 - 
3 99 - 
38 00 - 39.00 
30 00 - 35.00 
.04- ,05 

26.00 > 30.00 
.024- .034 

70.00 - 72.00 


Dry Colors 


$0 20 

12 

35 00 


RhI. 

32 - 

.32'. 1 

gal 

- 

.75 1 

gill 

- 

25 ! 

gill 

- 

! 

Eind Fats 


Ib 

SO id; 

SO 04’ 

Hi 

062 - 

(16; 

giii 

90 - 

92 

gal 

1 30 - 


gal 

92 - 
09 - 

94 

Ib 

lOJ- 

lo; 

lb 

lo;- 

lo; 

lb 

07i 

gill 

94 • 

96 


55 ' 
OH - 
06 -i 

03i- 

04 ' 

32 - 
12 - 
30 - 
4 50 • 
10 - 
I 00 - 
I 30 - 
20 - 
02 '.- 


Hlncks ('^l^)lrlll|^l|^, bIlK^, t II li 

work.s H> 

l.;itii|il>l;ii’k, Mil )b 

\liiii'i III, liiilk ton 

Him s brnii/i .pbl lb 

i'rii.''''i.iii, bill 111 

Flfnisiiirffic, bill lii 

III I'V, iv,. Sjciinit, II III , bl'I Ih 

iSii-iiiui, I )iinicsi ic, libl III 

riiibiT, Turkey, bbl lb 

(IrcciiH ('hminc, (’Fl-isht, 

till! Ib 

r'linuiic, cniiiiiicicuil. libl l)i 

I’ai'ih. bulk Ib 

l{l■<is, f’nriiiitic No 40, tins lb 

Ojtidc red, riiskn lb 

I’lini fiincf, kegs III 

YcnntliDii, F.nghsli, bbl lb 

Vil!o«.('hr<.mc,rr hbb !b 

t k'licr, French, ru'.U Ih 

Waxes 

Baybcrry, bbl. 

Hcpswiix, crude, bagiii 
Bocawuk, n-fmi'd, light, hags 
Heeswax, ptirc white, cases 
OaniiellilH, biiKR . 

Carnuuba, No l.liagN ■■ 

No. 2, North (''nufifrv, Imiw 
No. 3, North ('oiintry, buns lb. 
.Iapnn,ca!u*H . 

Montiiii, crude, haRR . 

Parathlie, crude, iimtch, 105- 
110 III p. . . 

Crude, scale 124-126 in.])., 
bags 

lief., 118-120 m.|>..baRN 
Kef, 125 ni p . bags, . 

Itef, 128-130 rs.i)., bags 
Itef.. n3-l35in.p.,buKS 
Kef. 1 35-137 III p .bogs 
.‘^Itvinr and. Rglenn-Hseil, bags 
I'niil'lepresseii.tums. 

Triple pressed, bugs 

Fertilizers 

.\uimoniuiii hiil|ihiiie, bulk. 

f.o b works. . . 100 lb 

Fii.s diiiiblebags. 100 1)* 

niood, drit'd, bulk tinil 

Itoiie, raw. 3 an«i 50, ground . ton 
I'isli scrap, doiii . drieii, wks.. unit 
Nitrate of sisla, bags. . 100 Ib. 

Tankage, high grade, fob. 

C'hiungo . unit 

IMiosphiite rock, f o.b niinee, 

I'hirida pebbh-. 68-72',. ton 
Tennessee, 78-80*'; ton 

I’ot'issiuin muriate, 80*., bug" ton 
Fotussniiii sulphate, bag.s basis 

«(r; ton 43 67 - 

f'liuble iiiaiiiire suit . ton 25 72 — 
Kaimt l<ui 7 22 ~ 


.$67.00 


05 

22 

,04 

09 

18 

.05 

,26 

12 

20 

10 

05 

07 


$0 24 

41) 
45 Oil 
(lO 


35 

14 

04 

041 

.34 
121 
35 
4 7(1 
i4 

I to 

1 32 
21 
03 


11) 

SC 35 - 

$0 36 

lb 

20 

2) 

lb 

32 - 

)4 

111 

40 - 

41 

III. 

21 - 

22 

Ih 

42 - 

.4) 

III 

23 - 

2^: 

lb. 

I8i- 

19 

lb 

16 - 

16' 

lb. 

041- 

.04i 

lb. 

.04 - 

.04; 

Ib 

.02;- 

03 

Ib. 

03 - 

03; 

Ih 

.03’- 

03; 

lb. 

.113;- 

04 

Ib 

041 - 

.04; 

Ib. 

.05 - 

05) 

Ib. 

13 J 

13; 

Ib 

I3J- 

13; 

Ib 

.15 - 

15; 


$3 25 - $3 30 

3 85 - 3 91) 

4 00 - 

27 00 - 30 00 
3 75 
2 521- 


2 571 


3.35 - 1 45 


)4 00 - 
8 00 - 
34 55 


Crude Rubber 


I'uru— Fpri'crfuie tli 

Fjint IT fo/trse 
1 priver eiuielio bull 
I'lantHfioii- First liilex crepe 
Itibbed smoketl sheets 
Hronii crepe, thiu, 
nleati 

Amber crepe No. I . 

Gums 

Congo, nmlier, bugs 
Fast Iiubaii, iiolil, l>iiKa.. 
Mninln, pale, bugs 
I’oimnak, No I bags 
• 'uiii.ir, Kiilavia. eases 
Singaiiur^, No. Leases 
Suigupore. No 2. eoses 
Kauri, No. I. cases . 

I 'rdinnry chips, rases 
Muiijuk, liurbados. bags 

Shellac 


.50 27’ 


11. 

23 

23' 

lb 

.24J- 

25' 

III 

27,- 


lb 

27;- 


lb. 

26;- 


lb. 

.27 - 

.27; 

Ib. 

$0.12 - 

to 13 

lb. 

.23 - 

231 

Ib. 

.20 - 

.20i 

lb. 

20 - 

.20; 

Ib 

28 - 

29 

Ib. 

34 - 

35 

lb. 

23 - 

24 

Ib 

65 - 

67 

II) 

20 - 

22 

lb 

09 - 

09i 


Shellac, ornnge fine, bags , 
Orange supertiue, bags.. 

A. garnet, bugs. 

KleaehiHl, lmm>dry 
Hlcftelied.frr-xh. 

T.N..bag8 


$0 64 - 
66 - 
nominul 

73 - 
.6! - 
.60 - 


Miscellaneous MaUrials 

Asbestua, oruda* No. I, 

Lo.b.i QuebM.ah. ton t500.0(k... 


Asbestos, shingle, f.o.b.. 4 

Quebee.sh. ton 

Asbeatus, cement, f.o.b., 

Quebec.sh, ton 

Barytes, grd., white, f.o.b. 

ndUs.bbl. . net ton 

15aryi«*s, grd., off-polor, 

f.o b. mills hulk net ton 

Har.tfe.s, tbijited, f(ib. 


St Louis, bid 

tK'l (on 

B a r V t c s, crude f o 

,b 

tnine.s, liulk 

net ton 

(’ascin, bid,, iccli ■ 

III 

('tiiiiri clay (ki.oliii) crude. 

f O b (;n 

.net ton 

55'ashed, f o )» (la. 

net ton 

I’oad.. f o 1) (111 

net ton 

Cruiief () I) \':i 

net toti 

(iround. t (i.b \'a 

net ton 

Imp , luiiifi, i'lilk 

net (on 

(tup , powd 

FeldspHT, N») 1 pi.Iter*' 

net (on 

.long ton 

No 2potlcr\ 

long(on 

No 1 .soap 

long Ion 

No. 1 CaiKnliaii, f.o 

1) 

mill 

long ton 


(lra[ihiti-. Cevloii, lutnp. Iirst 
<iuiiltty, bill Ib 

(^evloii, ehif). bill. !b 

High grad (• amorphous 
crude Ion 

Gum arable, amber, sorts, 
bags Ib 

(jiim lragacant)i, sorts, bags II' 
No l.bags -111 

Kieselguhr. f o b f ul Ion 

Fob N 5 ton 

Miignesile, crude, f (I b Cal., ton 

PiiiMice sfotic, imp,, casks I)' 

Dom., himp. bnl lb 

1 >om-. ground, bbl lb 

Silica, glass Hiiiul. i o b Ind. . ton 

Silica, sand blast, f o b hid. .ton 

Silica, amorphcnis. 250-rucsb, 
f o h III ton 

Silieii. bkig sund.fol) Pn ton 

Soapstone, course, fo.b. Vt., 
bags tun 

Tide, ?00 mesh, f.o b , Vt., 
i)aRN ,. ton 

Talc. 200 mesh, f.o.b Ga., 
bugs ton 

Talc, 200 mosli, f.o b. Los 
Angeles, bags ton 


»65.00 - tu.oo 


20.00 - 

25.00 

16.00-- 

20.00 

13.00 - 

25.00 

28 00 - 

10.00 - 

n.oo 

'.I9.i- 

.23i 

7 00 - 

9,00 

8 00 - 

9 00 

14 00 - 

20.00 

8 00 - 

12.00 

I4 00 - 

20.00 

15 00 - 

20.00 

45 00 - 

50,00 

6 OO - 

7,00 

4 00 - 

5 50 

7 00 - 

7.50 

2(1 00 - 

064- 

22 00 

()5|- 

15.0(1 - 

35.00 

.14',- 

.15 

.48 - 

.56 

1.50 - 

• 1.60 

40 00 - 

42.00 

50 00 - 

55,00 

14 00 - 

15.00 

.03 - 

.051 

,05 - 

.05? 

.06 - 

.07 

2 00 - 

2.50 

2 50 

5.00 

17 00 - 

17 50 

2 00 - 

2 75 

7,00 - 

8 00 

6.50 - 

9.00 

7 00 - 

9.00 

16 00 - 

20.00 



Mineral 

Oils 





(Jrinic, III 3\ ells 




Pennsylvama 

bbl. 

$3 

25 - 

3 50 

(^irnmg. 


t>id 


85 - 


(’ubell. 


bbl. 


91 - 


Somerset. 


bid 


75 - 


Illinois 


bbl. 


97 - 


[iiilianD 


bbl 


98 - 


Kansas and 

< ikiahoiiui. 28 deg 

bl)l 


30 - 


Galiformii, 

5 deg iitid up 

bill 


04 - 



Gasoline, 

Etc. 




Mol or giiholllie, Nleel bbln 

gal. 

JO 

2D- 


.Naphtlm, \ 

•M A. 1' <h(Kl. 





steel hl)lM 


gul 


20i- 


K'TOfsetie. r 

t lank wagon 

gal. 


14 - 


Hulk. W 

W export 

Rul. 


07 - 


LiibncHtuig 

oils 




.25 

( 'vlimler, 

Penn , dark 

Ral. 


22 - 

llloomh's 

, 30«' )i gray 

Rnl. 


I8i- 

.20'; 

i’liraflili, 

lale 

Rill. 


24 - 

.26 

Spindlb, , 

00, nale 

rhI. 


.22 - 

.24 

Petridatum 

amber, bbl.s 

lb 


.05 - 

.05i 


Parattine (see w a vh) 


Refractories 


Rauxito brick. 56'AljOs, fo.b. 

Pittsburgh ton 

Chrome brick, f o b. Fastern ship¬ 
ping iioints ... ton 

Chroau'cpuii-nl, 4<F50'I f’rjOs. ton 

4(F45', (’ri(> 3 . sucks, fob. , 

Fastern shipping points ton 

Fireolny brick, let. ijunlity, 9-in. 

shnpes.fob Ky wks.. 1,000 

2mi. uuiility, 9-in. slinpcB, f o.b. 
wks. . 1,000 

Magnesifr brick, 9-in straight 

(f.ob wks.). ton 

9-in. arches, wetlges and keys. ton 

Sornps and splits. ton 

Silica brick, 9.in, sizes, f.o.b. 

Chieago district . 1,000 

’’llloH brick. 9-m sizcB, f.«).b. 

Rirminghani district. 1,000 

Fo.i>. Ml Fnion. Pn 1,000 

Silicon carltide refract brick. 9-in. 1,000 


145-50 

50-52 

•23-27 

23.00 

4(k-4i) 

36-41 

65-68 

80685 

85 

48-50 

48-50 

42-44 

1,100 00 


Ferro-Alloys 


Fcrrotitanmm. 15-1 B'l 
f u.b. Niagara Fsils. 

N Y. . ton 


$2W.OO -8225.00 


Ferrochrumium, per lb. of 
rr.6-8'7^C. . . .lb. 

4-li‘:oC.lb. 

Fcrronianganese, 78-82% 

Mn, Atlantic seabd. 

tiutypald. 4’. gr. ton 

flpiwleUen, 19-21% Mn.. gr. ton 
FeiTomolybdenum. 5(F60% 

Motperlb.Mo.lb. 

Fsrroanioon, i(Lf9%.gr.toa 

50%.gr.ton 

75%..fr.loB 


Hi 

,12 - 


.HJ 

.13 


125.00 


40.00 


2.00- 

2.50 

48.00 - 

50,00 

95,00 - 


ISO.OO - 

IM.OI 
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FerTOtuiu|*te^ 7(^80%, 

perlb.ofw.lb. 10.| 0 ,«s 

Ferrg*uran)um. 3^50% of 

Tl. p«rib. of U . lb. ' 6 . 00 -. 

FeiTovumdium, 3(M0%, 

perlb.ofV.lb. 3.50 - 3,75 

• 

Ores and Semi-finished Products 

Bausite, dom. crushed, 
driijd, *f.o.b. fihi))t>it)g 
points ... 

Chrome ow* Calif, conceii- 
trati'a, SO*!;, min 
C I {. Auantic scuboiinl 
Coko, fdry., f 0 !>. ox one 
Coke, furaaco, f.u b ovens 
Fluorspar, (o h. 

imnefl' Illinois.. 

Ilnienitp, 52% 'I'lfh . j 
Maiigaiutfo ore, 50^^ 
e i f. Atlantir seuixirt 
M&iuianese *ore, ch(.-init'iil 

Molvixleniie. Sy-; MnPj, 
per lb. M 083 . N Y 
Monusito, per unit ofTlifi:. 

r i.f, Atl. seaport.. 

Pyrites, Spun., Once, c i f 


'Pyrites, Span , furnace size, 
c i.f. All. seaport .. 
Pyrites, duin lines, f.o !>. 

iiiiiies, (hi ... ., 
llutile, 95% TiOa . . 
Tungsten, scheehie, 6U‘;c 
WOj and over, per unit 

WO|. 

Tungsten, wolframite. 60^^ 
WOs and over, per unit 

WOj . 

Cranium ore (caruotitc) tier 

Ih. of CsOg . 

Cranium oxide, 96%, per lb. 

i'|(^. 

Vanadium pentoxide, 99*;J.. 
Vanatlium ore, per lb. Vjiig . 
Zircon, wimbetl, iron free, 


(on 

$6 00 - 

$9 00 

(oil 

22 00 . 

23 00 

ton 

20 50 - 

24 00 

(on 

7 00 - 

7 50 

ton 

6 OO ■ 

ti 50 

ton 

20 0(1 

21 50 

Slb 

oi;- 

oil 

unit 

.33 - 


ton 

75 00 - 

80.00 

Ib 

.65 - 

70 

lb. 

.06 - 

08 

unit 

.111- 

12 

unit 

.111- 

.12 

unit 

. 12 


Ib. 

12 - 


unit 

8 50 - 

8 75 

unit 

8 00 - 

8.25 

Ib. 

3.50 - 

3 75 

lb. 

2 25 - 

2 50 

11). 

12 00 - 

14 00 

lb. 

1 00 


Ib. 

.0.1- 

.13 


Non-Ferrous Materials 


Copiier, electrolytic . 

Aluininum, 96 to 99*%. 

Antimony, wholesale, Chinese and 

Japanese . . 

Nickel, xirgin metal. 

Nickel, ingot undshot.. 

^^onel metal, shot and blocks. 

Monel metn), iiigols . 

Monel inetal, nheef bars . 

Tin, 5-fon lots, Sirniia . 

Lead, New Yorkj spot. 

Lead, l‘J. Ht. I jOUIb, spot ... 

Zinc, spot. New York . 

Zinc,spot, E. 8t. Louis. 


('cnis per I.b. 
15J- 15i 
26-27 

7i- 8 

2 J- 3 O 

30- 
32 00 
38.00 
45.00 
42 121 
7.25 
7 00 
6 85 
6.50 


Other Metals 


Silver (commcrciHl). 

ox. 

$0 671 

(Jiuimiiini. ... 

. 11). 

1 00 

Bismuth (50011) loU)... 

. II). 

2 55 

Cobalt. ... 

.. lb. 

2 65(ui2.85 

Magnesium, ingots, 99%.. 

.. Ib, 

1 25 .. 

Platinum. 

. . OB 

114 00 

I idium . 

OS. 

260.00(c/>275.00 

Pfdl n iuni. 

nx. 

80 00 

Mercury....... 

..751b. 

68 00 


Finhhed Metal Products 


Coppcrshccls, hot rolled . 

Copper bottoms . 

C/Opper rods . 

High brass wire. 

High briias rods. 

Low brass wire . 

Low brum rods . 

Hraxed brass t ubing. 

Brazed hronir tubing. 

Seamless popper tubing. 

^eamlcsB high brass tubing. 


Warehouse Price 
Cents I'cr Lb. 

24 25 
29 75 

25 25 
19 37i 
17 00 

21 to 

22 00 • 

24 25 
29 (JO 

25 25 
23 50 


OLD METAL.S—The following are the dealers* 
purchasing prices in cents per pound: 


Copper, heavy and crucible. II. 60((i, 11.80 

Coptwr. heavy and wire . II 50t,ui 11.60 

Copper, light and bottoms . 10 OtK"-10.10 

Lead, heax'y. 5.75(0) 6.00 

Lead, tea . 3.50t(h 3 75 

Brass, heavy. 6.5(Ko'i 6 75 

Brass, light. 5.7S(i» 6 OO 

No. I yellow brass turnings. 6.756^) .700 

Zinc.. 3.75(55 4.25 


• structural Material 


The following base prices per 100 lb. arc for 
structural shapes 3 in. by ) in. and larger, and plates 
i in. and heavier, from jc^bers* xvarebouses in the 
cities oamed; • 


Structural shapes.. 

Soft steel bars. 

Soft steel bar shapes. 

Soft steel bands. 

Plates, i to ) liutU^.... 


New York 
$3.29 
3.19 
3.19 

5.29 

5.29 


Chicago 

13/14 

3.04 

3.04 

3.19 

5.14 



Construction and 
Operation ‘ 

California 


iMut«*rlaI The plant will coat In exc6U of 
$200,000. Imluxllng equipment. l^nard 
lllddiHon bonds tho eompuny. 

M(*nrok—T ill' Slandurd ('arbon Co. hu 
platiH undoi- I (m.>«ldt’ration for egtensloni In 
its local plant, liu’ludtng the installation 
of addltPUial niuehlnci y 


IjOS .\n( 1 kijck —The Pacino (‘ouHt lioriix 
(’o,. KoJil Midp, San bVanciNco, lias work In 
propt>'B8 cm tho tirst unit of Hm now roflnlnK 
plant lit Wilmington, Loh Anpdea harbor, 
210x252 ft, for which a general contract 
recently was awarded to tho Dasldaon Con- 
Htructlon Co, 144r) Kawt 16tli St.. !»« 
Angelo.s A iioxx’er j>lant will bo erected on 
udjoininp site The .structures, exi-Umlve of 
equipment, will co.Ht $418,000. 

Georgia 

Kast I'olNT— Tho Mnllon-IIar-por Oil fo. 
has tontatlvo plan.s under consideration for 
the rebuilding of the portion of Its cotton 
oil mill, destroyed by fire, May 14, with loss 
o.stlmutod at $50,000, Including equipment. 


Maine 


I iiin-sHouu The Masln Quarries, Inc., 
I ortlaiul, Me . orgiinixed with a capital of 
$100,000, hue plana under way for the 
erecthrii of a new feldspar, quarts and 
mica plant, with pulverizing, screening and 

f rinding (Icpartnienls, estimated to cost 
50.000 with machinery. The mill will have 
an initial capacity of 80 tons per day. 
.Foaeph F. IVrry is president, and Frank L. 
.Miirston, vice-president. 


KnMroBi>--Tho Oxford Paper Co. is ar¬ 
ranging plans for a now addition to Its 
bleach plant. 50x216 ft., to provide for an 
IniTcused output of 1,900 tons of elsotro- 
lytic bleach and 75 tons of caustic material. 
Kxtenslons will also be built to the machine 
and healer bulldliiBs 


Florida 

St. PETTKiiBJlLina—W. A. Kerr, 338 Sth 
Avo., North, and aasoclatea are organizing 
a new company to construct and operate a 
hs-al plant for tho manufactuie of Inks and 
kindred products. Plans will be prepared 
at an early date, 


niinoit 

Chicago— Frllzsche MrolherH, Inc., 82 
Beckman St., Now’ York, N. Y.. manufac¬ 
turer of esHontlal oils, has purchRsod prop¬ 
erly at 118 East Ohio St., ('hicago, as a site 
for H new plant. Plans will be prepared 
nt an early dale 

('inrAGo—Outmann & Co., 1511 Webster 
St, cuperating a tanning plant, will com¬ 
mence (he immediate erection of a new 2- 
Htory tannery at Webster and Dominick 
Sts, 78x190 ft, estimated to cost $126,000, 
with equipment J. B. Stern la company 
» rc.hltect. 

Dhcatuk—T he Home (>U Co. Arthur, III., 
i.s conalderlng plana for a new branch works 
in the ('erro Gordo distnet. Decatur F, C. 
Phillips l.s general mAanjiger 

Indiana 

iNDiANAJ'oLis- The Bryan I’yroxyliri Co 
has arranged for the operation of a new 
plant Mt Shadeland Ave. and the IVndlcton 
Pike for the manufacture of composition 
products 

India.nai’olis - The Fairmourit Glass 
Works, Inc., Kev.-^tone Ave, Is considering 
tentalivc jilaris for a new’ plant on property 
leiently acquired nL .\liibama and SL, ('lair 
St.v , 1.30x195 ft., to be uMcd for the manu¬ 
facture of hollow-waie proilucls. JoJin Itau 
iH ]'• evident 

Kansas 

WicMiTA -The Uoxfiim Petroleum Corp. 
Roxsiin, 111. and Tulsa, Okla, la perfecting 
plaiiM for the erection of Its proposed new 
oil rennery on propia'ty acquired near 
Wichita, totaling 200 acres of land. The 
Initial pl.ant units will have a capacity of 
5.000 bbl. per day ami will coat <loge to 
$2,000,000, xx’ith machinery. The ultimate 
refinery will have a total output of 10.000 
bbl., and Is estimated to cost. $4,000,000. 


Maryland 

IfAOmiSTOWN—Th.! Hiigur»lc>wn Llm* A 
( liomlcal Co, Is completing the construction 
of a new plant on the State Road, near the 
city limits, on 112-acre tract of land re- 
I’ently purchased, and will commence opera- 
tlona at an early date for the manufacture 
of fertilizer products. 

Wooiu.AWN (Baltimore) —The Powhatan 
Mining Corp., recently formed with tt capi¬ 
tal of $100,000, huH tentative plans under 
consideration for the development of an ex¬ 
tensive tract of asbestos propierty and the 
construction of a mill, Fred A. Mett U 
president and general rnunagor: and K. H. 
Kiefer, vice-president, 


Michigan 

Watkhvlikt—T he WatervUet Paper Co. 
W’ill make extensions and Improvements In 
its plant, Including the installation of elec¬ 
trical and other equipment, • 

.Maiunh Citt— Plana are being arranged 
for a reorganization of the Independent 
Sugar Co. and tho early resumption of 
operations at the mill. The property will 
ho offered for sale by the receiver on June 
5, and will b*' acquired by the new Interests. 
I'AXlcnHion.'^ and hnproyements are plsnnM. 


New Jersey 


Tuhntc.n The J. h. Mott Co., Hancod 
Av.-., irmnufiiiturcr of onamelcd Iron prod 
nets, has commencod the rebulldinif or th' 
l)ortion of Its onameUng -plant, rocentl' 
»8Um»t»d a 

$2;.,000, Imdudlng caulpmont. 


New York 


(’onNWAiJ<—Cornwall Chemical Corp.. 
Ill Water 8t., New York, la said to be per- 
f«:<;tlnK plana for the rebufldlng of the por- 
Hun of Its plant at Cornwall, recently 
destroyed by Are with loss estimated at 
$100,000, including equipment. 


Olkna I-*allr— Tho Raymond Pectoral 
Plaster Co., Thompson Ave.. has had plans 
prepared for (he construction of a new 
2 - 8 iory and haaernent plaster mill, estimated 
to cost $25,000. Wclmore 4 Crandalli Inc.. 
Glens I-'ail.H, are architects. 


Kentucky , ’ 

(JwfsNSBurifi—The Oxxonsboro (Jlay Prod¬ 
ucts C'o., recently organized with a capital 
of $1,000,000, hs.s prellmlimry plans for tho 
establishment of a new plant estimated to 
cost in excess of $150,000, wllh machinery. 
John A. BoIk't, Owensboro, heads the com¬ 
pany. 

Louisiana 


North Carolina 

WiLMiNciTON— tIio Wilmington Pottory 
Co. hus plans nearing completion for its 
proposed now plant at Surry and Wright 
Sts . for the manufacture of eement prod¬ 
ucts. q'he company will remodel an exist¬ 
ing building and tn.stall machinery. R. H, 
koung, Gijarlotte. N. C., is head. 


Bastwip —The United Slates Carbon Co. 
is arranging for tho erection of a new plant 
for the production of carbon black on local 
site, recently purchased. Zt will consist of 
two units, each comprising 86 buildings. 
w<4>t tnt«\ dftllv nroduetion of 10.000 lb. of 


' Ohio 

Lima —The Lily White Oil Co., recently 
acquired by .the Roxana Petroleum Co.. 
Roxana, III., to be operated as a subsidiary 

orBrs.nisfl.tlnh. Haji tentatlvA nlans HnA*r ivxn. 
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Hldemtlon for tl* election of a iww plant 
for tho manufacture of lubricating oiln, 
cellmatctl to cost abmjt |800,000, with n»a- 
I'hlncry, 

Pennsylvania 

i'lTTHiinRiHi-- Tho Viiverly Oil On. .Mth 
SI. and tlu; AlloKh'-iiy Valley Jiailidiiil, l« 
havlriK (ii-iwn for (he rn-i'tioii of i|ri 

ftddlUon to Its i»lnnf to b*- ;i> o 

f rasullne rcfinorj It oHtlinfitoil t<> ro«L 
t) oxof'Hw of $lU0,ti0l), IncluiljiiK iiiaohiiicrv 
Tlu* I!untln^;-l>fivlH Co., ('critiiry 
In onKlnoiT. 

N'ilkn- TIio Ohio OfilvunlzluK t'o , \iiti 
St., 1 h cotislihrintr plaoM fia' tlu* «n*itioii ni' 
FI now l-,Hloty Milditloii to It.'^ pliinl, lodvt.'.j 
ft., to fOKt nhoiit ?ir*,()00 1-', K Itcij'lfL is 

Ju-ud, 

PITTHJU'KUH Till* Aikfin (dl t'o , I'l.iftoti 
I'n., liuN purchaHoil property < ojnpi i-mi; 
Filioul J acres of land luar \Voo(lvil!« .iii'l 
iiankMVillo Avow, na a hi(c for n nrw plonl 
for the ninruifaeUnc of luhrloallii^r oils 
i’lanw hnvr hot n diauri iumI work will o* 
conmiofu-cd at an early dale f’oriiphte 
prorcMslnn rind other niachirie! wdl li in 
Ntallcd. l'\ 1 j . Aiken l.s jni-.sideni 

NKW' OaRTI.K Tlu* Sheli.ilmo ridli.i I'o 
will make <-xtonHions anri unprovcmetitH at 
Its local pottery. InelndlnF; Die insiutlalion 
of additional equipment A nninhci of new 
kilns will be built 

Ithrrill.KtlKM — 'riu* llethlcheni S|)!llk I'ho; 
<’o., Inc., nnuinfai tui'T of ponelain spaik 
plujrn, is (irnuiK'Inp to Incrs-ase prodinlion 

Ht Its plant. Tlie I'onipuny has eoiitraeled 
to fiirtd.sh all spark pliiKs icipilreil h\ tlie 
llniti'd States Post OtTlri* Department foi 
the coining fiscal >iar. 

Tennessee 

Knoxvii.lb—T he American (iImsh t'o ha.s 
perfected arrani;emeiits for the cHtahlish- 
ment of u new plant at property recently 
actpiircd at 211 West ('lincli St , and w ill 
Install equlpjncnt 


Texas 

DAM,AN“The Shook lUlhher Co, LTdiO-ll 
South Krvay St., will eomincm-e the iin- 
rmidlale eonslructioni of a jiew :i-stor\ 
works to cost Jibout exiluslvi* of 

equipment. 

.llouN'roN—The Texas Portland remeni 
Co.. ITaetorlan Mldn., Dallas. I.h eompletlnF; 
plans and will soon commence the i-rectloti 
of an addition (o Us plant at Mam-hester. 
near Houston, estimated to <‘ost ahmit 
OOO, exclusive of equipment Cilndlnp and 
other maehtnery will be installe<l to cost ap¬ 
proximately ttiD.tHlO William Moellci is 
(general superintendent. 

KA«Ti.ANr>—'I'lie AiFih (ja.sullne f'o.. ^Hnl 
and Westmorelaml Sts. Philadebdda, Pa. 
liaR plana under way for extensions in its 
►fFisollne-iT-flnltiK plant at ICu.stland, esli- 
nmted to cost about mchidltiF; 

oqulpment The <‘onipany ha.s recently In- 
(‘reased Its capital to for ^rcneral 

expansion. % 

Houston---T he .M.\ei Spalli Co lia*> 

plans under consideration for the erection 
of a new jilant r»n local site, foi' the nianii 
facture of cement and coiuTetc ptndviis. 
cHllmated to cost $l(Hi.ii0ti. includlny *‘<ialp- 
mont. * ^ 

DAU.A«--Then 'I’evas Co, 17 Hatter% 
Place, New York, is consldeilnj; plan.s for 
extensions aiul hnprnvij^iieni.s in Its oll-re- 
flnlntf plants In Texas and other lo« allties, 
to cost close to ?1 MHi.OOd with ef|uipin*‘nl 
The eompjiny has aeuulrcd a I'ontrollinj; In- 
tereht In the Cai ib Symlleale, Ltd for ex- 
piiriHlon tn Us tilUiery faculties 

Hearn—T lu* Austin ('olton PlantF-is' 
Mills, Ine, Is havlni; iilans prepared foi 
a new eottmi oil mill, to be snx'UKi fl . esti- 
mtiled to cost cdosc to $t>U,dod. with cquip- 
ment, Rdwln t.’ Krelle, XdH SeaihorouKh 
nidp , Austin. Tex , Is ari'hltoct. 

IfouHTON • 'riic .Mimnollii Paper t'o !■< 
eoinplctinn plans for a new ;i-story works 
at Plcknc>- and (Jlaser Sts., estimated to 
cost close to jri0,(i(il', Work will soon he 
' c*ommenecd 

W^aHliington 

VANrouvKH—The CoUnnbla Hlver Paper 
Mills Corp, wtll cominema- tin Installation 
of a new acid gyKlem at ii.s sulplille plant 
Other egulpniont will be Installed later. 

. W’esl Virginia 

I The Bh'ans Lead Co. has 

COWtnlW^iH -tna erection of the first unit of 
ttW' iHfbttOtWMl hxral jAant. comprising a 
miUding, 76xlSO ft, and will Install 
iJAktonnittV &tAan'4Mir)y date. The company 
'i construction of a 


Industrial Notes 

Thk Dorr C(». has mov«d it.s New York 
odh'e fiom ]()1 J‘!irk Avc to 217 f’ark Avc 

Tnr cii^juar <'o irf ,Milwauki-c, Whs, has 
lei.titP apjxdni.d the p.ulfalo Machinery 
Suit-. Cotp,, 881 Klli<*otl Stpi.iM. Ihiffalo. 

iejua Hcntative foi Oilg-'ai products 
in lie Western New Yoik Lerriloi c An- 
noiiiiei mem is aP'o made th.ii W.l' Creidir, 
foMii'ilv in Diaryc tif the Milwaukee ofhee 
o! 111. l''ed. ral M.iclilneiy Sales (’o of Chi- 
e,i).-.,, Ik ( ij api>oinie<i .sali'S niaiiatier of 

III!' (iilriar <'o at Milwaukee and that A. 

L l':il!‘, loi ih.j past yeai aeiiiiy s.ile.s 
ni:iiiii;ii i>t Milwaiikci', ha.s been aiipomied 
Ihi-I.lli 11 pi I'SITltiitlVe yif the tOlilp.lllS, 
Willi head(|uaiti t.s in >'eW ^’ol k Cil\ 

'I'm I'lafr: Cariiok C«... \\ eiisville. N Y.. 
ti.e H>.til!> esialdi.shed a .Minneapolis rep- 
I.-t nl.il i\!■ !Ti Hie Him of Cliailes .A Ltein 
Cl,, :i|,-\ .Maiiiiielii .-\\' , Minneapolis, 
,M mil 

'I'lie oilh es Ilf the Mimm; anp MnTAi.- 
l.'liolOM. So('lKT\ OK AMKKIi'A ale FloW' lo- 
i.ileil at ll^tedor Slleet, New York CH\ 

Ciri'oitii W'oop Cl), of Huds(.ii, N V,, lias 
'liaimid tlie toealioTi of its Puli'.ilo otl'icc to 
111- l'eo|.i]es Punk JUdy , ('otner -llh .Ave. 
aii-l Wood St, I’lltshurKli, Pa 

Till. Par'I'I.ktt Haywoom I'll announces 
III- iitimv’iil of Its .New ^’olk oMh e to 1(107 
Pii'hiim S'juaic Dldg, •12nd St, at Park 
\\e 

.losia’ii \V Hays ha.'- ouMiiized n i orps 
of loiiMiItiny coinhustiori en^;ln«'^'l.s t-i lie 
Iviiown as .losiph \V, lla.\s and Associates 
Tile li'‘ad(iuai‘ters of the ortranization w’tll 
lie Miihiyan Cit>', Ind. It is prepari'd to 
lendei consultint; .servue in .sti-ain plants in 
all parl.s of the couritij .sin<‘e no chan^;<' 
will be made in the place of residence of 
any of the asMoiiatis. and eaeli member 
will look aflci the enyineeriiig work in hlB 
iminediale tcrrltoi y 

Tun CicoitoM J. Hauan Co. haw moved ita 
ofTh CH fioiii the Peoples Itank Bldy to the 
I'hambei of ('oiiinierci* Building, Pltts- 
hiiiKh, Pa 

Tim PiifiiAPKij'iirA Drying MAcniNKitY 
<'o, Phlladcljiliia, Pa.. announccH that 
W'hlli'licatl, Emmans, Ltd., of Montreal and 
IlnniiUnn, Canada, will be Us (Canadian 
ayerit. 

'I'hk Li\k-Prlt (?o'h Plttabtirgh branch 
otTlee ha.H been moved to 88.7 Fifth Avc. 

'PiiM Cakhorknpkm Co., Niagara Falks. 
N y , announces the appointment of Harry 
(’ollin.son a.s dkstrlct sales mitnagir in 
I'liarge of Its Milwaukee ofhoe and ware¬ 
house Mr Callinson as.sumed the position 
May 1. stnecedlng J. H Jackson, resigned. 
Ml <k)llinson was piivlousp dlstrnl Hales 
manager of tlu* Carborundum Co In the 
Province of Ontario. In lids position In 
WAS huccceiii'd hv C. P'i Itow’nian. lately eon- 
iiei led w ith the sale.s dopartmont of Nor¬ 
man Macdonald, who has the agency for 
<'arborundum iiroduetH at Toronto, Ont. 


New Companies 

CKLAHoMA FlliPJt Co., Durant, Okla ; 
rthei- products, Incorporators 

(horgo V. Peek, Durant: and Guy C Wal- 
lace, Caildo. Gkla. 


fltors: E. C. Bristol. John Whllburn and 
D. D. Glmon, all of Mobile. 

Dbrmatax Chemical Co., New York. 
N. Y,: chemicals anti chemical byproducts; 
$15,(Hi(>. Incorporators: D. Ambrose, G. 
W. Moser and A. A. ('one. Uoprosrntatlye; 
A. G. Mintz, SOT) Broadw’ay, Now York. 

CuARUKs V SpAHHAWK OoRP.. Wilming¬ 
ton, Del ; ehemioals and chomieal byprod¬ 
ucts; J2(i0,00ii Uopi’osentaliveColonial 
Charter ('o., Ford Bldg., Wilmington. 

I'ERFI-X’TTON I'AIHT & PFtODKCTR CORP., 
Koom SIT). 8 Soiuh Di-arborn St., (’hlcagu. 
Ilk; paints, varm.shes and kindred prod¬ 
ucts; $2.7,(1011. Incorporators: Henry Kutz, 
A U. Shi.'i'ick and Mortimer A. Stierlck. 

Athens Firm Brick Co.. Athens, Tex.; 
nn-brick and refractories; $2.7,000. Incor¬ 
porators; T, A. nf.rUelt. A. S. Coke and 
C l> (Jregg, all of Athens 

Vine Chemical Co.. Jame.sfovn, N. Y. : 
eheirdeals and chemical byproducts; $50.- 
000 Ineorporator.s; B. O.sgood, L. Vine, 
ami W C, Davidson. Hcprefiontallve; A. C. 
Nelson. Fittorney. Jamestown. 

Hki.vmtia Oil Co., .San Antonia. 'I’ex.. 
petrohum products. ,$200,00(1. Jneorpora- 
toiK \V. M. Alkniari. K. R Fotts and W. C 
Sleubing, all of San Antonio. 

h'RosT CuHp.. Wilmington, l>el. ; glas.s 
products : $.100,000. Itcprc.sentative ; Cor¬ 
poration Tni.Hl Co. of America, du Pont 
Bhig.. Wllminyton. 

M & L. UuiiBER Co., 8027 Indiana Avc., 
i'hicago, III; rubber produets: $20,000 
Im or|)orators W. M. U-gnard, A B T.eg- 
iiai-d and A E. McGregor. 

^IJkuculith pRonucTS Coin*. Jersey (’Uy. 
N J.. celluloid and composition prbduct.s, 
$000 ono. Hepresentative. United Slates 
Coiporation Co. 17 Exchange Place Jerse\ 
City. 

Lincoln Oil Mills Co.. Lineolnton, N. c 
rctlned oil produeLs: $60.00o Incoriiora- 
tnr.s: K. B Nixon. R V Beal and J, E, 
J>jp,sconih. all of Lineolnton 

J ScHAN/KNnAi'ii fi Co.. iNc. New' York. 
N Y ; chemicals and chemical bvjiroducts , 
$10,000. Ineorporator.s • .1 .Schanzenbach 

A l; Bose ;ind J. A Mitehell. UepresentH- 
tive- Brown, Cropsey & Nines, 29 Biimd- 
way, New York. 


"K'' Iimiiin:d capIlHi; 

$6,000 Incorporatois- A D and 1) D 
Thompson and G W, Hanling all of Fort 
Worth, 


IlAW'THoitKK Glass ('o.. a6.7o TiJud Avc 
( Icero, Ill , glass products, 700 share.s of 
sto<-k, no par value. Incor porators • F H, 
King. Thomas J. Harper and I-k A. Moynl- 


St , ( ambridge, Mass. ; ncid-rcsi.stlng lined 
pumps, tanks, etc.; 

\i 11^4 l’r'<‘*‘‘hlcnt: G. A. 

.MaeDowall, treasurer. 

THORiiKrTB Oil Cork . W'llmington Del • 
renned oil products; $1,000,000. Represen- 
^.onioratloh Trust Co. of America, 
du Pont Hhlg., Wilmington. 

Poly CfiKMicAL Ladoratoiukr. In(\. 
•tcr.sey { Ity. N J.: chemicals and chemical 
h>pj(idu(ts, $2.7.000. Ineorporslors ■ Frank 
Maher, Taaits Rothateln and George P, Wil¬ 
liamson. Kepresentatlve: Ezra L. Nolan. 
2;) Old Bergen Rd. Jersey t'lty. 


Diamond (\ii.i>r & Chemical Cori*., 
.lersey City, N. J : chemicals, chemical by- 
pioductB. etc.; $20,000. lncori>orators 
\rthur K Oakley ami Robert A. Van 
X’ooilils U(‘presrntaUve Hegi.strar & 
Tninsfei I'o. 1,7 K\«hange Phue. .lerscs' 

< "ity. 

Bat C’hkmikaL Co. lirooklyn, N, Y.; 

‘ liemieals jind tlicmieul byproducts; $100,- 
aiid Iju'orpoi ators; W. Kopp and C Sei- 
fi-rl Kepre.sentative: C. O. Echler, 481 
Knlekcthoeker Avc. Brooklyn. 

M,\NoiiTs Carhon I'AiNT Co.. ('ItK'lnnati. 
() ; pHint.s, etiamcls, eti- ; $.700 000. Ineor- 
lioratojs: K Cunningham and N. C Kf*!- 
le.\, both of Cliu-innnti 

DK.NTArKni. CnKMlfAl, Co.. INO.. 1918-1.7 
V.'e.st Harrison St, Chicago. HI., chenuenl? 
and <hcnili'-'al byproducts. $10,000. Incor- 
poratoi-s. Howard (Joldon and John E 
Uowc 

Lyon Lmatifer Co., Manchester, Conti., 
leather products; capital $50,000. In<*or- 
porators: C, E. House. W. A. Strickland 
jind C. R Burr, 188 .Main St., Manchester. 

Maltose Cord, of New Jbrsbt, Inc.. 
Jersey (Mty. N J, . gluco.'ie and kindred 
protlucts, 20,000 shares of 8t(»ck, no par 
value. Ineorporttlora; John Milton, J, U 
Kidloy and John J. Tracy, 1 Exchange 
Place. Jersey City. The last noted la rep- 
reaentative. 

Dixie Ink Co.,, Mobile,Ala. : ink, gd- 
hetiive products, etc.; $10,000. Incorpor- 


Opportunities in the 
Foreign Trade 

Parlks oiRrr.strff hi unv of tkr foljowinq 
opportunilu a viap obtain all nnatlablc tn- 
forviatioo from the linrrau of Fori'.ign and 
Domrftiic ('(iH»r?KTcc at WiiJihington or from 
anu di.vFnC offift of the liureatt The num- 
0i*7* phu-t (\ (tfitr thr opportuiUty tnufit be 
finun fin Hif ptn^ion' of idrntiflvntion. 

('oriMNSKED Oil. .sesame oil, soya oil and 
peanut oil. Belgrade, Jugo.slflvla. Pur¬ 
chase er ag<‘nc\’—^6449. 

I’FN Pt.ATE for making sardine ean.'i. Vigo. 
Sp.-iln. f’urehasi* —64.79, 

Pai'br. Phi.sting Inks. Rio do Janeiro. 
Brazil .'Xgatiex.—6179 

Wai.l Pai’Krs. prltielpally job borders and 
friezes, both cut-ouls and straight Lon 
don, England. Purehase and agency.—6471. 

AUiOYP of nluminum and Bllieate, provi'l 
ing 10. per cent slllcof. Lyon, France. Pur¬ 
chaser—6486. 

Paints and BuiutiNO Matbxial. Berne 
Switzerland. Agency.—6489. 

Oxide or Tin (extra light for enameling 
on iron)., in quantity 2, I or 6 ton lota. 
Newcastle. England. Purdiaaa.-^iOO. 
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Future Progress in 
Steel Making 

OST of the “liiK men” who ottenii the meetmtfs of 
the American Iron and Steel Institute to hear 
Jiidire Gary's estimate of the trade conditions, to meet 
their business friend.s and competitors, and to di.scuss 
with them, the state of the union. Then there are a 
large number of plant managers and engineers whose 
main interest is to renew acquaintances and find out 
what the other fellow is thinking about and doing. 
Kinall.v, there may be found a larger numtier of men who 
do businc.ss with the other groups (or would like to) 
who arc there because it is a good place to be. 

In .such a gathering one anticipjites that science and 
technology would occupy inconspicuous seats. Howevm', 
they are very useful to fill in between the pre.sident’s 
opening address and dressing time for the baiuiuet. 
They are quite distinguished and above any suspicion 
which might survive from ‘‘Gary dinners,” and it is well 
that they are useful in these circumstances, its in many 
others. If it were not for the technical program—pre¬ 
pared often i)y mandatory invitation—a jarge part of 
our huge metallurgical industry would be inarticulate. 

Knowing the origin of some papers on the pro¬ 
gram and guessing at the careful scrutiny they receive 
before release, it is perhaps permissible to place more 
weight on a statement that ‘‘only through unremitting 
and untiring re.search can chemi.stry continue to serve 
the steel indu.stry as it has in the past” when coming 
from a metallurgist with the Steel Corporation than if it 
came from a chemist with the Bureau of Standards. 
Can it be'that the remark reflects the tardy realization 
that the steel companies in America are very remiss in 
studying the essence of their processes? Few are so 
backward that they have no investigations of any 
sort under way, but in nearly every instance they are 
working on minor plant troubles or disputes with cus¬ 
tomers. 

But there seems to be an undercurrent of opinion that 
•we are on the very brink of revolutionary changes. 
The minute it is admitted that the conventional steel 
plant has nearly reached its theoretical possibilities, it 
immediately follows that the next improvements will 
come through radically different methods. If, for in¬ 
stance; the mechanical gas producer cannot be ap¬ 
preciably improved, when may we expect the “slagging 
gas producer” gasifying coal at ten times the rate? If 
the iron blast furnace has reached its limit, is not that 
very fact ushering in the new metallurgy which will 
exist when oxygen is produced for five dollars a ton? 
(One hears that two thoroughly trustworthy organiza¬ 
tions are guaranteeing leas than that figure!) Or for 
that matter, cannot the principles of ore concentration, 
80 well known in the West, be used to produce a very pure 
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iron oxide, and this be reduced directly to high-grade 
•steel without the expensive relining operation? 

Truly, it would be well for the large producing inter¬ 
ests to’gather to themselves men of vision and widest 
.scientific training, .so that they will be forewarned and 
prepared against discoveries which can turn a million 
dollars worth of sleel plant into a few thousand dollars 
worth of junk. 

Fii^iiieeriiig 

S IGNIFIGANT REMAltKS made recently by Dr. C. P. 

•Stkinmktz indicate the interrelation of the sciences 
and the need for a catholicity of viewpoint on many of 
the research [iroblems of the day. For example, eco¬ 
nomical sugar production demands more than a consid¬ 
eration of the final pha.ses of priK’e.ssing; much of the 
.succe.ss of the lieet-sugar industry in recent years has 
been due to the intensive cultivation of the plant, by 
which the yield of sugar )ier unit of weight has been 
iiicrea.sed largely. The distinguished engineer of the 
tieiieral Kleci.ric Go. spoke of biological engineers, citing 
I.UTHER Biirhank as the dean of a new professional 
group. There is nothing incongruous in the new classi- 
lication. If one accepts the verdict that an engineer is 
essentially creative, it mii.st be admitted that jfr. 
Burbank is more entitled*to the use of the appellation 
than i.s the individual who manipulates levers, or who 
directs the process of exterminating insects, or who 
moves furniture, or who turns a defcf ear to our pleas 
for heat in winter time. There is a close connection 
between biology, chemistry and the supply of fuel for 
the human frame. 

Comparatively recently we have begur* to realize the 
connection between biology and tlje supply of ordinary 
fuel, which suggests that future power requirements 
may be met in whole or in part by the intensive culti¬ 
vation and the economic utilization of plant life. The 
simplest manner of taking advantage of this possibility 
is to permit the sun to function at maximum efficiency, 
for light is an essential to the process. ,We know that 
deposited crystals need be removed from an evaporatot 
as they form, else efficiency drops rapidly; similarly, no 
estimate of the possible value of natural biological prod¬ 
ucts iij possibib without taking into consideration the’ 
advantages of scientific harvestiiig. Thus it has been 
proved that seaweed may be cut from shallow-water 
deposits at frequent intervals, whereupon Nature Re¬ 
plenishes the store of raw material for the possible 
supply of potash, iodine and other byproducts. Recent 
biochemical research has shown that at least one type , 
of seaweed, in the presence of an ample supply of carbon 
dioxide, can fix atmospheric nitrogen and form carbo¬ 
hydrates and protein; that bacteria unconnected with 
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'‘legurainaus plaits'can nitrify tin; soil; that the wheat 
plant can assimilatp free nitrogen from the atmosphere. 
Scientific progress in this direction indicates that we are 
probably on the tlireahold of di.scoveries of importance, 
discoveries that may profoundly all'ect liie problem of 
nitrate production for fertilizer purposes; and it be¬ 
hooves the chemical engineer, fi>r economic as well as 
for technical reasons, to keep in close touch with the 
advances being made in a clo.sely r-lated science. 

A Self-Slurler 

In Automotive RoHeurcIi 

h’EW YEARS AGO there was scarcely an industry 
HO backward in aeientific interest and acumen as 
the automobile indu.stry. Rut there came a day when 
the manufacturers began to sense ttiat a [)ink->powder 
putt and a cigar lighter in the body of a car would no 
longer Hcrve as selling arguments. There was less talk 
anout the "perfect car” that used 4 or 5 jier cent of the 
energy of the gasoline and wasted the I'cst. This change 
in attitude is traceable almost directly to the achieve¬ 
ments of a single laboratory out in Dayton, Ohio. 

The other night at a dinner it was our privilege to 
sit beside G. F. KETTERING, head of the General Motors 
Research Corporation. We found him neither solemn, 
nor glum, nor cryptic. He is, according to the slang 
of the day, a live w'ire. To hear him talk for an hour 
is a liberal education. The incidence of a successful 
mind on research is always intere.sting and for the 
benefit of our readers we want to ijuote from memory 
a few of bis obsi'rvations as well as a story or two told 
us by one of his as.sociates. A problem in hand in¬ 
cluded 18 months' work with negative results. The 
ri'port was IlOO pages long. When it w'as brought to Mr. 
Kettering he was not interested; said he “wouldn't 
give a damn for it”; it was not complete. “There are 
1100 blank pages on the liacks of this record,” said he, 
"and there is room to put down the reasons why you 
did not succeed. Please see that they're there before 
you bring it back to me.” ‘This very study develoyied 
the ki'y to the .solution of an imiKirtant problem in the 
automotive industry. It brought out the fact that a 
material was needid that was not available. The next 
and rather simple step in the procedure w'as to find that 
material. 

He has no patience with the substitution of mathe¬ 
matics for physical chemistry. Mathematics, he in¬ 
sists, is a tool of no, value whatever until you have an 
idea. "If I want to build a garage,” said he, “I don't 
need mathematics until 1 have made up my mind what 
I want, where my garage is to he built and how the 
windows and dfiors are to be placed. 1 must see it in 
my mind's eye first. Then it is time for me to begin 
to measure, not before.” It goes without saying that 
mathematics as a tool i.s in constant and active use in 
the Dayton laboratory. 

It is easy to understand why those who work with him 
love to do so. It is lively business—exceedingly lively 
business. He expects everybody to think for himself, 
and not to dawdle about it either. To him science is 
all one great subject so interrelated in its various parts 
that the research chemist who cannot gra.sp a problem 
in mechanics is not an adequate chemist, nor is the 
engineer who cannot sen.se a problem in chemistry a 
complete engineer. 

The story is told of an address he made to a class of 
graduating engineers in one of the leading universities. 


He offered handsome fellowships to any members of the 
class who could answer a simple question within 60 
seconds. “Why,” he asked, “does a sharp knife cut 
better than a dull one?” There was no answer forth¬ 
coming, He expects a rea.son in mechanical philosophy 
for everything that happens. 

He encourages opinions, wants lots of them, but will 
brook no confusion between an opinion and a fact. The 
distinction between the two is very clear in his mind, 
and he doc.s not seem ever to forget it. 

,T0M Midgeley, of whose work in overcoming the 
knock in internal-combustion enginer, we have published 
considerable already, said; "We had worked 2 years 
on this problem without results. Then Mr. KETTERING 
furnished the hell that gave us the necessary religion 
to enable us to worry out our salvation.” 

One doesn’t need champagne or any other stimulant to 
liven up the talk if C. F. Kettering sits across the 
table; especially if one is interested in re.search. The 
difficulty is to keep the sparks alight and to remember 
them all when the evening is over. 

K<‘H<*rveH of 

Natural NilraU- 

Y PUBLIOATION last fall of an exhaustive report 
on the economic value of the nitrate in Californian 
de.serts, the U. S. Geological Survey set at rest many 
rumors as to the possibility of starting d(jmestic pro¬ 
duction somewhat on the lines of the Chilean nitrate 
i u'ustry. 'The eonclusion.s reached indicated that nitrate 
occurs in the United States in insignificant amount, 
which it would not pay to ns-over. The po.ssihility of dis¬ 
covering deposits other than those that are already 
known is s(i remote as to be of negligible significance. 
It is, therefore, a matter of considerable importance at 
the present time that industry form a correct impression 
ol the reserves ol this most important raw material. 

The ])olicy of underrating the resources of a compet¬ 
itor is one tliat is likely to prove a boomerang. At the 
annual meeting ot the Hritish AssiKuatioii for the 
Advancement of Science at Rristol, England, in 1898, 
Sir William Crookes, noted physicist, shared honors 
with the fake explorer, Louis l)E Rougemont, in startling 
the world. The latter held his audience spellbound while 
he recounted an amazing .'series of adventare.s in a 
country which, it was discovered later, he had never 
even visited. Sir WILLIAM predicted an almost imme¬ 
diate nitrate famine, consequent on the early exhaustion 
of the deposits of caliche in Chile. His national and 
international reputation .served to add weight to his 
contention, with the result that the prophecy has rever¬ 
berated for 25 years, being used as a text by writers of 
all types and aspirations and for purposes too numerous 
to mention. During the war it served to awaken inter¬ 
est in preparedness, which was justifiahle; but it is 
pertinent to note that after all the great conflict was 
won with Chilean nitrate, and that the South American 
industry in the meantime has pursued the even tenor of 
its way. Apart from the effect of economic fluctuations 
caused by the war aftermath, in spite of steadily in¬ 
creasing output, the Chilean deposit has shown no evi¬ 
dence of strain, much less of exhaustion, since the utter¬ 
ance of Sir William’s prophecy. 

During the pa.st 2 years an attempt has been made in 
(he technical press of the United States to present the 
facts, as determined by first-hand experience, and to 
explain the real situation in Chile. The conclusions that 
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have withstood the acid test of criticism supirest that 
the air of secrecy which has shrouded the industry has 
been due in large measure to the deplorable technological 
standards prevailing on the pampa, conseiiueiU on the 
retention of inefficient methods of beneficial ion and in¬ 
adequate scientific control. The lack of definite statistics 
as to the •technical operation of the plants has synchro¬ 
nized with a profe.“sed Jgnorance of the exact amount of 
caliche available for future mining, which, however, is 
easily explicable; The cost of the investigation neces¬ 
sary would be prodigious, and the Chilean Government 
would be stupid to«incur the expense. Further, the* 
introduction of efficient, large-scale methods of benefici- 
ation and modern ore-handling equipment will permit 
the addition to the known reserves of an immense 
amount of low-grade caliche the economic value of which 
is now considered negligible. . 

• It is generally conceded by engineers who have visited 
the country that the Chilean deposit is too gigantic and 
too scattered to permit statistical estimate of quantity 
or to justify pessimistic opinion as to probable life. 
Recently a change of tone is noticeable in published 
statements. For in.stance, Sir E. .1. KussEL, the director 
of the Kothamstead Experimental Station, writes in 
Dmrfivcrij that the caliche has been estimated to last 
from 200 to 300 years, adding that “the period is not 
long in the history of the world.” True; but even after 
a heavy discount, the estimate is one that will occasion 
no alarm to the Chilean authorities. If it is necessary to 
Iiare the export ta.x, which brings so much lo the na¬ 
tional coffers, to meet competition with synthetic nitrate, 
the government will doubtless transfer the tax to copper, 
which, thanks to the utilization of efficient large-scale 
methods, is now being produced at an exceedingly low 
figure in the Chuquicamata plant. For the. immediate 
future, therefore, Chile has no qualms. • 

In the United States, however, the problem is ditfer- 
ent. Adequate preparation against national emergency 
would be a fundamentally wise precaution; and this can 
be insured only by the maintenance, in successful oper¬ 
ating condition, of sufficient synthetic nitrate plants to 
insure independence from foreign .supplies in the event 
of international complications. It is only remotely 
possible that such plants could compete with the 
natural product under ordinary conditions, after consid¬ 
ering the possibility of the removal of 1h( export tax 
and the cheapening of production by the introduction of 
modern methods; but this fact should not deter research 
and the formulation of a definite policy in anticipation 
of every possible national contingency. 

. At .some time in the future all the n^^tions of the world 
will be self-supporting in regard to nitrate: the princi¬ 
pal source of the raw material—air—will be available to 
<fll on equal terms. Those countrie.s favored with ample 
water power and pos.sessed of skilled technologists will 
fare beat. At such time the United States will have no 
cause for apprehension. In the meantime it is pertinent 
to recall Germany’s action before the war in purchasing, 
cheaply, immense amounts of nitrate from Chile; sta¬ 
tistics show an importation into Germany of over three 
quarters of a million tons per annum prior to August, 
1914. The productiveness of her land was .so increased 
that the yield of wheat per acre was raised to 35 bu.shels, 
as compared with 15 in the United States, and the yield 
of potatoes mounteS in about Ae same proportion. It 
may be suggested that a concentrated output permits 
cheaper harvesting, and that the amount of Chilean 
nitrate being imported into the United States at the 


present lime might be increased with advantage to all 
concerned. It has also been propo.sed •that large stocks 
should be purchased and stored in the arid regions of 
Ibis country. In any event, the Arflerican chemical 
engineer should be encouraged to lend his rid in the 
efficient recovery of nitrate in Chile, to remedy the de¬ 
plorable tcx'hnical conditions that cxisi; so that reduced 
cost of production would stimulate inerea.sed utilization, 
more efficient farming and a market lor American 
equipment. 

Rt'duciug the Fire Risks 
In Chemieal Plants 

T D the average manufacturer, particularly in our 
cheqjical engineering industries, the underwriter 
of fire insurance is a bugbear whose periodic visits to 
the plant are filled with many anxious and heart-sinking 
moments. This attitude of fear and trepidation may 
be the result of sad experiences in the past or it may 
be the manufacturer's idea of expediency, but in any 
event it only hints at the real difliculty in the situation. 
What is most needed is a community of understanding 
between the industry and those who are endeavoring to 
indemnify it against the ravages of fire. 

Our manufacturing procedures are as a clo.sed book 
to the average underwriter. Di.scouraged at the com- 
piicaled chemieal reactions involved and the manufac¬ 
turer’s reticence in explaining them, the insurance man 
often finds himself thrown back on his own resources 
and judgment. Naturally be is likely t<i err. ' For 
example, in at least cjiie fire insurance company of which 
we have knowledge, any sublimation process is regarded 
as an obstacle to the acceplance of a chemical plant. The 
reason for this is that during the war, when haphazard 
methods were more generally in vogue, a certain manu¬ 
facturer healed his sublimers over an open fire and in 
the disaster that followed his plant was completely 
destroyed. The folly of condi'mning all sublimation^ 
merely because of such an unfortunate experience is, of 
course, obvious, but it calls .attention to a neglected duty 
on the jmrt of our technical men. They hold the solu¬ 
tion to problems of this kind in their wwn hands. They 
understand the conditions to be met and were they lo 
<(i-operate with the underwriters in deciphering tfiese 
fire hazards, they could pave th(> way for remedial meas¬ 
ures of benefit to both the insurer and the^insUTeS. 

An interesting example of what can be accomplished 
in this way was shown in the case*of a dye plant the 
manufacturing procedures of which involved only a 
.■^^ingle hazardous operation. The underwriter correctly 
judged that the entire plant was thus endangered and he 
recommended and collected an unusually high rate for 
the insurance. Later on the case came to the attention 
of the chemical engineer in the plant, who immediately 
recommended that the dangerous process be removed 
from the other operations. As a result of this segrega* 
tion the plant became a better fire risk, the insurance 
was materially reduced and this in turn had its effect 
as a considerable saving in'manufrfcturing coats. 

The fact that in these individual cases frank dis; 
cussion between the technical man and the insurance 
company has proved so effective suggests the possible 
benefit that might come from concerted efforts on the 
part of our industries. Appropriate committees from 
our trade associations or technical societies should find 
here a proper field for constructive study and co-oper¬ 
ation. 
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Edward G. 
Acheson 


WhoHe achievements //- 
the domain of industrial 
electrockemisiry h a r r 
written a neu) chapter 
in the Homance of Tech¬ 
nology. 




T he early careers of men »>[ 
achievement are especially in- 
lerestinjf to the Professors of Cuii-do 
in the f^reat •University of Hard 
Knocks. For the more particular 
benefit of these we shall record a few 
notes on Dr. Edward G. Acheson 
while he ^as Himself in the Makiiip:. 

His father was manager and part 
owner of a blast furnace at Washing¬ 
ton, Pa.* where he was born. Will 
Stewart, a neighbor, was studying 
medicine, but had studied chemistry, 
and Edward thought he would like 
to follow the latter profession. Im 
1872 he was recalled from school 
to go to work irf view of impending 
bad times which his father sensed. 
Dr. Otto Wuth of Pittsburgh refused 
to take the 16-year-old boy into his 
laboratory as an apprentice, because 
"there was nothing in chemistry." 
Ten years later substantially every 



iron and steel works in the district 
had its own corps of chemists. 

Young Acheson at 23 "took to" 
electricity, and at the end of a year, 
against ail friendly advice, he came 
to New York. He spent weeks hunt¬ 
ing a job and finally with money ' 
almost gone he landed as a drafts¬ 
man in the Edison establishment at 
Menlo Park. 

W'hen work was slack in the draft¬ 
ing room he undertook to develop 
a notion he had of a new meter to 
measure currents. Mr. Edison came 
along and a.sked what he was dqing. 
“1 dorft pay you fur this," he ex¬ 
claimed. "Suppose it turns out use¬ 
ful. Then if I adopt it you’ll say 
I .stole your invention!" "No sir," 
replied young Acheson. "I'm work¬ 
ing here on your time and you pay 
me for it. Anything 1 bring out is 
yours!" And .soon thereafter he 


was turned loose in the Edison 
laboratory. 

A senior fellow-worker at the 
Edison laboratory was Dr. Edward 
L. Nic^iols, later of Cornell Univer-* 
sity. He had studied with Helmholtz 
and been a research fellow at Johns 
Hopkins. They took rooms jointly 
with a clergyman at Metuchen, 2i 
mile.s away, and on their walks back 
and forth discussed physics and 
chemi.stry. Dr. Acheson got his 
scientific education through conver¬ 
sation with carefully selected friends 
and from directed reading. In the 
Romance of Technology our readers 
will find no more interesting chapter 
than the story of"his career, of the 
inventions that resulted in carborun¬ 
dum, siloxicon, aquadag, oildag, and 
artificial graphite, and of the many 
distinctions and Ijonors in science 
that have been accorded him. 
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Manufacture and 
Application of Lightweight 
Concrete Slal)s 

By Alan (i. Wikdee * 

A'-sIsUuit. J-’ditor. C/tfin ,( 



W HILE the settiiiK of eoturetc involves complex 
chemical reactioiiH, the process proceeds satis¬ 
factorily without chemical sui)erviaioii, so that 
the production of cast concrete forma by a chemical 
company is at once an indication of some new or unusual 
feature. For some time the Porete Manufacturing Co., 
Newark. N. J., has been manufacturing, for con.struc- 
tion purposes, concrete slabs conlaining so many air 
cells that their weight is only about one-third that of 
the corresponding solid slabs. The necessity for chem¬ 
ical control in this ca.se arises from the method that 
has been devised for making the concrete porous. 



E'lVl 1.-(1K,S’EUAL VIEW (IF TUB PLANT 


A material that is solid at ordinary temperatures but 
molts easily in hot water is ijirmed into round pellets 
about A to i in. in diameter, by allowii g the liquid 
material to flow through a perforated plate into a 
tank of cold water. The pellets are discharged upon a 
jcreen to drain and when the requisite quantity has 
been prepared the screen is dumped into a mixer below. 
Cement and sand are added so that the final proportions 
are three parts of cement, one of sand and .seven of 
pellets. After mixing thoroughly with a measured 
amount of water, the concrete is dumped into a hopper 
provided with a measuring device which delivers a uni¬ 
form volume of coficrete to the forms. These are of 
steel so constructed that they may be taken apart to 
facilitate removal of the completed slabs. Before filling, 
a piece' of expanded metal reinforcing is placed in the 
form and supported evenly about 1 in. above the bottom 
plate. After the concrete has been leveled off with a 
hand trowel the filled forms are placed hi racks, where- 
they remain until evening. In order to regulate the 
(Betting process, the racks are then placed io a tank of 


warm w’atcr over night. An electric hoist mounted as a 
traveling crane i.s u.sed in haiuiling the racks. 

By morning the concrete has set sufficiently so that 
the slabs may be removed from the forms, which are 
then cleaned and made nuidy for further u.se. In order 
to render the slabs porous it is, of course, neces.sary to 
get rid of the jiellet material, and since this is rela¬ 
tively much more valuable than the other constituents 
of the concrete, it is desirable to recover it as completely 
as [Hissible. The combined step of removal and recovery 
is thus a very important part of the manufacturing 
process. The slabs are sealed in an oven which can be 
heated externally by a coal lire and which is also pro¬ 
vided with connections for admitting .st(‘am to the in¬ 
terior of the oven. As the slabs warm up the pellet 
material melts and runs out through an opening in the 
bottom of the oven into a sump. The remaining pellet 
material is removed by introducing superheated steam, 
which carries the vapor through an outlet ip the top 
of the oven to a water-cooled condenser. By means of 
an automatic temperature regulator it is possible so to 
conden.se this mixture of steam and vapor that the 
pellet material remains li(|uid and collects with thg 
material already in the sump. The recovered material 
is pumped from the sump to the pellet-forming ma¬ 
chine, thus completing the cycle. 

Part of the building in which Porete is manufactured 
is shown in Fig. L In the right ffireground arc the 
tanks that regulate the setting of the concrete; back 
of these is the oven and to the left of the oven the 
cnndcn.ser for recovering vaporized pellet material. 

Properties and Application of Porete 

The finished slabs arc 24x32x*li in. and weigh 
about 30 lb., including the expanded metal, while a 
solid concrete slab of the same dimensions and com- 

--— 1 - 
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position would weiirli about 75 lli. Tliis is oquivalont 
to about 55 lb. per cu.ft,, or tl It), per .sq.ft. of*surfaci“ 
These slabs are admirably adapted for building pur¬ 
poses, for .sidings, roofing or flooniig, as they may be 
nailed directly to wood studs wilhmit injury, or clipiied 
to steel beams or purlins. The side of the slabs which 
was in contact with the steel foinn is comparatively 
smooth and .solid, whereas the othei' presents the a])- 
pearance of concrete sponge. In construction work this 
porous side is kept toward the outside, thus furnishing 
an excellent base for the application of stucco. For 
rooting and flooring the surface is treated with a cement 
finish. Kecause of the light weight of this material 
the roof members of a .steel frame structure may be of 
a much lighter construction than wiuild otherwise be 
re(|uired. 

Although light in weight, the slabs are viu-y .'jtrong. 
They are designed like a reinforced concrete slab. The 
steel near the botloin takes care of the tensile stres.ses. 
and the cemetil finish that is applied to the top and 
makes a perfect bond with the rough surface takes care 
of the compressive stresses produced by the bending 
moment. In the way in which the slabs are used on 
j-oofs they will carry a live load of -10 lb. per sq.ft, 
(which is required by most building departments), 
with a factor of safety of'over 6. In tests, specimens 
have broken at .TOO lb. per sq.ft, on a T2-in. free span. 
Figs. 2, T, 4 and the headpiece illustrate the use of 
Poretc for roolin}; and flooring. 

Tfecause the .slabs are reinforced with a surplus of 
steel, a greater amount of cement finish on top will 
increii.se their strength. For instance, in concrete 



fk: 4- nah.lvg forkte to woouen joist.s 


floor.s, after a 1-in. thickness of cement is applied to 
the top of the slabs, this finish make.s them strong 
enough to carry heavy floor load.s of 125 lb. per sq.ft, 
with a factor of safety of 5, where beams are set on 
;!2-in. centers. Thi.s gives a very lightweight, shallow 
and strong floor construction, especially valuable for 
me/.ranine floors. 

On account of the cellular structure of Porele, it 
makes a much better heat-insulating material than 
solid concrete. Testa made by Lichtin' indicate that 
,t^ie heat-insulating value is about the same as that of 
w'ood. This is an additional feature which makes Porete 
desirable on roofs. 

The saving in steel on account of the light weight of 
Porete is especially pronounced on a long span con¬ 
struction, and Porete roofs have been used and are in 
the course Of construction on power plants, factories, 
public garages, theaters, schools, etc. The. company 
expects soon to have other exterior building units, where 
light weight and nailability combined with weather¬ 
proofness are desirable features. 

This material would seem particularly valuable in the 
conslruction of roofs and floors of large and small 
buildings around chemical plants, as the material is 
resistant to the effects of heat, steam and many chemical 
fumes. No interior finish is required, the slabs being 
simply nailed to wooden studs or clipped to the beams 
and given an outside coating of cement. The building 
in which Porete is made is an excellent example of this 
type of application. As will be noted in Fig. 1, the 
sides and roof are formed of Porete slabs clipped to 
a light steel framework. 

For data used in the preparation of thi.s article, the 
writer is indelited to Krnest Walter, vice-president of 
the company and inventor of the process, and R. D. 
Hudson, superintendent. 


Aclion of Sulphurous Gases on Nickel- 
Gliroiniuin Alloys 

In discussing alloys resistant to corro.sion before a 
recent meeting of the Faraday Society, J. F. Kayser 
.said that practically all manufacturers claim that their 
nickel-chromium alloys are quite resi.stant to the action 
of sulphur in furnace gases. He tested several such 
commercial alloys, and some would withstand the action 
of steam, carbon dioxide, carbon monoxide, ammonia 
and even pure oxygen for indefinite periods without 
scaling. Mixtures of those gases were also found to be 
quite harmless upon mo.st of his samples. The intro¬ 
duction of either 11,S or SO,—particularly the former 
—proved, howe\Ar. to be fatal to even the highest grade 
nickel-ehromium alloy. 

Stroiif; Bronzes 

Thr Knyi7te(‘r notes in its issue for May 4 that the 
Brentford Foundry has produced a very remarkable 
bronze (or rather brass) called “coronium.” Its com¬ 
position is 80:15:5 Cu:Zn;Sn, and i.s apparently sim¬ 
ilar to the Oreide (80.5:14.5:4.86:0.1 Cu:Zn:Sn:Pb) 
noted in Professor Campbell’s liSt of alloys, and is 
closely kin to screw brasses containing up to li per 
cent lead. Sand casting.s have given 36,000 to 40,000 
lb. per sq.in. breaking strength. Taking special pre¬ 
cautions in pouring and cooling, specimens are reported 
having ultimate strength of 60,000 lb. per sq.in., elonga¬ 
tion 38 per cent in 2 in., and contraction 37 per cent. 

J. Uchtln, “Rolatlve Heat Conductivities of Some In- 
BulatinR- and BuHdInfr Materials/' Cherru A Met, vol. 24, p. 388, 
March 2. 1021. 
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Manufacture of Activated Carbon 


By Arthur B. Ray 

Union Carbidp & Carbon Rpsparrh Ipilioratorips, itu ., T 40 n«: Island I'iu. N V 



T HK diversified and extensive industrial applica¬ 
tions of activated carbon are causing this product 
to be manufactured in larger and larger quanti¬ 
ties. The National Carbon Co., Inc., of Cleveland, Ohio, 
began in 1919 the manufacture of the type of activati;d 
carbon particularly ^uited for ad.sorbing gas and vapors,* 
and also the types adapted for purifying and decoloriz¬ 
ing liquids and catalyzing various reactions. At the 
present time it is the only concern in the United States 
producing all the.se types in commercial quantities. 
Several other plants are now engaged in making the 
type of activated carbon that is suitable only for puri¬ 
fying and decolorizing liquids. The demand for the 
gas-adsorbing tjqie of acti¬ 
vated carbon for use in 
extracting gasoline from 
natural gas, recovering sol¬ 
vents, abating odors, puri¬ 
fying gases, etc., is growing 
rapidly, because its relative 
commercial value in com¬ 
parison with oils, cresols 
and other absorbents is be¬ 
coming widely recognized. 

New commercial uses for 
this unique material are 
being found constantly, and 
it i.s predicted that in a few 
•years many industries will 
con.sider it indisirensable. 

The demand for the type of 
carbon used in purifying 
and decolorizing liquids is 
al.so increasing, as its rela¬ 
tive efficiency in compari.son 
with boneblack and fullers 
earth is gaining general 
recognition. 

Activated carbon is a 
comparatively new product. 

A number of so-called de¬ 
colorizing carbons, which 
are carbons activated to some extent, have been on the 
market for several years, but tJie new and very different 
product now being produced and used commercially for 
gas and vapor ad.sorption was developed during the war 
in answer to the demand for a material of great ad¬ 
sorptive capacity for use in gas masks. The discovery 
of the fundamental factors involved in its production is 
without doubt one of the outstanding scientific achieve¬ 
ments of recent years. But gas mask carbon, although 
more highly active than any carbon produced before its 
development, does not effectively decolorize and purify 
many liquids. The fundamental reasons for this and 
the essential charwteristics of highly activated carbon 
which will most effectively decolorize and purify variou.s 
types of liquids were later discovered, however, by the 
WTiter. 

One distinction jshould be clearly made at the outset 
to avoid possible confusion. Active carbon, as will be 
seen in the subsequent discussion, is regarded as a 
fairly definite physical entity of well-defined properties. 
The so-called cwfivated carbons of commerce are not 


pure active carbon, and may vary enormously in poros¬ 
ity or density, strength, hardness, etc., by reason of the 
as.sociated inactive carlion structure. Yet upon these 
.secondary and incidental properties may depend the 
commercfal lusefulne.ss of the carbon for a given indus¬ 
trial puf(>ose. It is now known that the carbon must 
not only be active but must also possess special physical 
and structural characteristics to make it effective for 
special purposes. There is no one type of activated 
carbon that can be universally effective for all purposes. 
Two acUivati'd carbons may contain the same percentage 
of active carbon, but one may be extremely valuable as 
a commercial vapor adsorbent, while the other, becau.se 
of its low density, softne.ss. 
etc., may be practically 
worthle.ss for this purpose, 
though very valuable for 
decolorizing sugar .solu¬ 
tions. Therefore the art of 
manufacturing activated 
carbon and its commercial 
possibilities depend as much 
upon the knowledge of how 
to control thc.se secondary 
properties by proper selec¬ 
tion of method and Vnate- 
rialsas upon the basic prop¬ 
erties of the active carbon 
content it.sclf. This fact 
should be kept iii mind by 
prospective users of acti¬ 
vated carbon. 

In order that the discus¬ 
sion of the manufacturing 
processes may be clearer, 
let UR first discuss in .some 
detail the nature and chem- 
i.stry of Jormation of active 
carbon and the structural 
characteristics of activated 
carlmns. 

The only t,heory of the 
nature and formation of activated carbon which satisfies 
the known facta is that given by Ur. N. K. Chaney.' 
According to this theory, active carbon exists as a dis¬ 
tinctive physical modification differing from other known 
inactive forms of carbon by some charatteristic peculi¬ 
arity of molecular structure or arrangement. To this 
characteri.stic .structure are attributed its ppecial proper¬ 
ties—namely, its unique adsorptive power for gases and 
vapors and, for certain substances in solutiori, its unusual 
chemical activity, and the limited temperature range of 
its fornmtion. »The nature of this physical or structural 
difference has been left to subsequent research for more 
complete definition. To quote the original paper: “It 
would be premature to assert that these two forms qf 
carbon (active and inactive) are true allotropic modifica¬ 
tions. It is not yet established that both forms are 
amorphous. . . . This much is established; The two 
forms are characteristically distinct and easily differen¬ 
tiated, both by their properties and conditions of forma¬ 
tion.” In the absence of direct evidence, the presumption 

^Trans. Amer. Electrochem. Boc., vdl. 86, pp. 81-111 (1918). 


The many hidiiittrial uppUcatUtnH of the ncu' 
tiipcs of hiyhly ncliralcd carh(inn recenily made 
available hdiealc that the manufacture of these 
] carbons is dcstini'd to he an. important iidustry 
in the United States. There is, however, no one 
type of carhori that ran be universally effective 
for all jmrptoses. All .so-called activated carbons 
contain more nr lcs.s active carbon (which is re- 
parded as a fairly definite physical entity I, but 
they also have extremely important secoiulary 
properties of density, strenyth, hardness, etc. 
For industrial pas ami vapor absorption, for in¬ 
stance, a yranular activated carbon which is 
mechanirallji strony, relaiivcly dense and hiyhly 
active is Yduired. The soft, finely pulverized, 
hiyhly porous and yenerally moderately active dc- 
i coloriziny carbons arc practically worthless for 
I this purpose. In order to su'jy))ly the carbons 
! most effective for the different industrial applica¬ 
tions the manufacturer must by proper selection 
of act i vat illy method and raw materials be able 
to control the activity and. also the .secondary 
I properties such as hardness and density of his 
product. 
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of the theory has been that the active form would prove 
to be the simplest in structural term if not completely 
amorphous.' Prof. Henry HriKKs' has recently expressed 
the same underlyhig idea by referring to the active form 
as probably le.ss highly "polymcr^.ed” and po.ssessing 
interstices of molecular dimension.s. 

It ha.s been experimentally deiuon.strated that the ele¬ 
mentary carbon formed by the decomposition of carbon- 
containing compounds may e.xist in two forms—one of 
which is active and the other iiua live. The lersperature 
of carbon deposition appears to be the controlling factor 
—the carbon deposited below ,'i()0-(i00 deg. ('. b'eing ac¬ 
tive and that deposited above this temperature range 
being inactive. (larlK)!! depo.sileil by the catalytic de¬ 
composition of carbon monoxide by feme oxide at 300 
deg. C. i.s highly active. Also carbon deposited by the 
reaction between carbon tetrachloride and mercury' or 
sodium amalgam' at relatively low temperatures is ac¬ 
tive. On the other hand, the carbon deposited by crack¬ 
ing methane, for example, at high temiieratures is inac¬ 
tive. It appears to be well established, therefore, that 
the temperature at which elementary carbon is deposited 
determines whether it is the active or inactive variety, 

Applying this theory to the commercial jireparation 
of activated carbon, it will be seen that the low-tem¬ 
perature carbonization of vegetable materials such as 
wood, nut shells, etc., would be expected to give a cer¬ 
tain amount of active carbon. Why, then, does not 
ordinary charcoal exhibit the properties of activated 
carbon? The answer is that during the ordinary proc¬ 
ess of carbonization the active carbon formed adsorbs 
certain hydrocarbons and stabilizes them so that they 
are retained under conditions of temperature and pres¬ 
sure which would ordinarily decompose or eliminate 
them. This has been experimentally shown. The active 
carbon being already .saturated cannot, therefore, ex¬ 
hibit any "further ad,sorptive power. The term jrrimary 
rnrhon has oeen applied to this complex of stabilized 
hydrocarbons adsorbed on an activi' carbon hase. Or¬ 
dinary vegetable chars, lowAtemperature carbonization 
cokes, blacks and coals belong to the class of primary 
carbons and from all these products activated carbons 
suitable for comngTcial uses can be prepared. On the 
other hand, cokes and other forms of carlxm that are 
forfbed at high temperatures invariably consist largely 
of the inactive variety of carbon .uul cannot be acti¬ 
vated. ' • 

I 

Structuie of Activated Carbon 

The adsorptive power or “activity" of an activated 
carbon is determined by the amount of available active 
carbon that it^posses.ses. If an ineffective .activating 
process has been employed or if the material has not 
been sub.iected to the activating proc.e.ss for a sufficient 
length of time the proportion of the active carbon pres¬ 
ent that is rendered available will be .small and its “ac¬ 
tivity” and value as an ad.sorbent will be correspond¬ 
ingly low. The.se .slightly activated, products may 
contain a large percentage of carbon that has not been 
freed from it.s adsorlipd hydrecarbons or they may con¬ 
tain inactive carbon that has been formed by the 
cracking of hydrocarbons at elevated temperature.s. 
Activated carbons are evaluated by methods which 
really measure their arailahte active carbon content. 

To be effective as an adsorbent the active carbon 

sprite pop. Hoc (f.tiiitlon), vol IfllU. pp SS-102 (1S211. 

THtnmuti. /. anorp AUfprm. Chem., vtil, 115 . pp. 145-68 
{19Cn 

*U T'Vtkvnhuer. Z. nuorg Allcprm vol 117. p. 281 <1921). 


must be exjtosed and accessible. All highly adsorptive 
activated carbons are therefore either highly dispersed 
or are traver.sed by innumerable canals or capillaries 
who.se chief function is to permit free access to 'the 
particles of active carbon. The diameter of the sub- 
rnicroscopic capillaries in a highly activated coconut 
charcoal has been calculated from vapor pressure meas¬ 
urements to be of the order of '10 " cm. The.se capil¬ 
laries enable gas or vapor molecules to reach an enor¬ 
mous surface of active carbon—render it available. The 
.slirface thus rendered available per, cubic centimeter of 
this carbon ha.s been variously calculated to be from 
120 to 1,000 sq.m. There are also in such a carbon many 
visible pores of relatively large diameter which merely 
acl as outlet channels for the sub-microscopic pores. 

When such a carbon is expo.sed to a high concentra¬ 
tion of condbnsible vapor, a certain amount is adsorbed 
on the immen.se surface of active carbon exposed and a 
further amount is condensed in the capillaries of vary¬ 
ing sizes. However, if such a carbon is exposed to a 
very low concentration of vapor, a considerable amount 
will still be adsorbed by the active carbon, but none will 
be conden.sed in the larger capillarie.s. This ability of 
activated carbon to take up vapors that are present in 
extremely low concentrations is one of its character¬ 
istics which distinguish it from other absorbents that 
are merely porous and whose adsorptive capacity under 
these conditions is very small. 

(ia!f-A(hurhin(i Carbons —The de.sideratum for a gas- 
adsorbing carbon is that it shall have the maximum 
adsorptive capacity per unit of volume, rather than per 
unit of weight. This means that the largest mass of 
active carbon must be contained in unit space consis¬ 
tent with maintaining free access or passageway to alf 
the particle.'^ in such mass. Tn other words, the carbon 
must not be too dense or its permeability is destroyed, 
and it must not be porous to the extent of needle.s.sly 
sacrificing adsorbent material. If the density of the 
carbon falls below a critical minimum value, ad.sorptive 
rapacity per unit of space begins to be lost. The best 
gas-adsorbent carbon is relatively dense. Activated 
coconut charcoal of maximum adsorptive capacity per 
unit of volume has a block density of approximately 
0.6G. A higher density than this indicates that the 
maximum surface is not expo.sed, and a lower density 
indicates that the carbon is traversed by larger pores 
and that the adsorptive capacity per unit volume is de¬ 
creased, Aside from the proper size and number of 
pores is the question of tnechanical strength. Carbons 
that are to be used for industrial gas and vapor adsorjH 
tion must be mechanically strong in order to resist the 
crushing and abrading action to which they are usually 
subjected. Fortunately, the materials such as acti¬ 
vated coconut charcoal and certain activated synthetic 
products which have maximum adsorptive capacity per 
unit volume are also mechanically strong and eminently 
suited to resist crushing and abrading action. 

Derolorizinii Carbons — Considering now activated 
carbons for use in adsorbing substances from liquids, we 
find that again the extent of the available active carbon 
determines the decolorizing or purifying value of the 
carbon. In the case of gas-adsorbing carbon, capillaries 
of almost molecular dimensions are jdesired to open up 
the active carbon, because the smaller the capillaries 
and the more numerous they are the greater the ad¬ 
sorptive capacity per unit volume of Carbon. But in 
the case' of adsorbing substances from liquids, in many 
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instances the smjill capillaries which satisfactorily make 
available or open the active carbon for gases and vapors 
do not make it available for adsorbing colloidal mate- 
rialij or larger molecular aggregates. Presumably these 
small pores are plugged by such sub.stances and so to all 
intents and purposes the active carlion which these 
pores exjlose is not available because it cannot be 
reached. The type ot activated carbon that is moat 
effective under these conditions is a highly porous mate- 
I’ial traver.sed by pores of relatively large size which 
render the active carbon available for adsorbing colloidal 
particles and large molecules. Such a carbon has a low 
apparent density and is more readily cru.shed than the 
dense gas-adsorbing type of carbon. Since this type of 
carbon is generally used in a finely divided form, its 
relative softness is not an undesirable property. Such 
a carbon, however, should not powdei' or ‘.‘slime," be- 
rause in this condition it cannot b(' readily filtered from 
the liquid. A finely divided "grainy” or fibrous carbon 
such as the carbon produced by the Chaney activation 
process from wood is not only a most effective adsorlient 
but an excellent filtering medium. While moderately 
bulky or low density carbons are desired, an extremely 
bulky carbon is undesirable, particularly in treating 
liquids which are to be saved, such ns oils, because they 
entrain too much of the liquid. 

It is evident that the structure of an activated carbon 
determines its value for a particular use. In the fore¬ 
going, the writer has pointed out some of the structural 
differences between the two general types of carbons. 
There are also many structural differences among the 
various types of gas-adsorbing carbons and among car¬ 
bons that are intended for treating different liquids. 

• Processes of Manufacture 

From the foregoing it is evident that ii^ the manu¬ 
facture of activated carbon a large amount of active 
carbon must be exposed and made available for adsorb¬ 
ing the desired substances. It has been shown that 
no one type of activated carbon can be made which can 
be used universally with high efficiency. It is further 
evident that raw materials and processes that are emi¬ 
nently suitable for the manufacture of highly porous 
finely powdered decolorizing carbons cannot be used 
with success for the manufacture of dense and mechani¬ 
cally strong granular carbons for the absorption of 
gases and vapors. 

The raw materials available for the manufacture of 
activated carbon are, as previously indicated, various 
vegetable substances or chars pVepared from these sub¬ 
stances, coals or low-temperature cokes, and many other 
organic substances such as oils, gases, etc., which can 
be decomposed to give carbon. No matter what mate¬ 
rial is employed, it is essential that the carbon be de¬ 
posited at temperatures below 600-700 deg. C. and that 
the adsorption of hydrocarbons by the active carbon be 
prevented or that the adsorbed hydrocarbons be elimi¬ 
nated in such a manner as to leave the active carbon 
base free. As has been explained, it is also essential 
that the activated carbon material have the proper phys¬ 
ical characteristics. ' This is determined by the proper 
selection of raw materials and activating processes. 

To prepare a material containing a high percentage 
of active carbon is a very difficult matter and it must 
be understood that hot all processes in use are equally 
effective. Most of the older processes that have been 
suggested are for preparing decolorizing carbons from 
specially selected raw materials. These decolorizing 


carbons are classed as activated carbiffis, ^ut many of 
them contain a relatively small percentage of active 
carbon and cannot compare in adsorptive power with 
the highly activated carbonS now produced. Practically 
none of the processes or raw materials available for 
preparing highly poroSs pulverulent decolorizing carbons 
can lie used to prepare highly active granular gas- 
ad.sorbing carbons. The processes by which various 
types of activated carbon can be made may be classified 
a.s follows: 

(1 ) Proces.ses depending on the action of inorganic 
chemical,compounds either naturally present or added 
to jirevent the formation of the ad.sorption complex 
during carbonization or to cau.se tbe breaking down and 
elimination of the adsorbed hydrocarbons during the 
succeeding calcination. 

(2) I’Tocesses depending on solvents to eliminate the 
hydrocartmns. 

I ti) Processes depending solely on long-continued cal¬ 
cination to eliminate the hydrocarbons. 

(4) Processes depending on selective oxidation to 
bleak down and remove the adsorbed hydrocarbons and 
to alter the porosity of the carbon. 

Activation Processes De.pcndinej Upon the Action of 
Chcniirals Naturally Present or Added to Ravi Mate¬ 
rials —By far the greater number of processes for pro¬ 
ducing decolorizing carbons that have been disclosed or 
patented belong in this group." The raw materials em¬ 
ployed in these processes are practically all of such a 
character as to give soft, highly porous products which 
contain some active carbon. The carbons produced by 
these processes have value for decolorizing liquids be¬ 
cause of their very great dispersion, but because of 
their usual low content of active carbon and physical 
characteristics they are practically worthless'for ad- 
.sorbing gases and vapors. 

In certain cases a raw material such as kelp'.and rice 
hulls' contains a sufficient amount of the proper sort of 
substances to enable a decolorizing carbon of value tC' 
be prepared from it by a sipiple carbonization, calcina¬ 
tion at high femperaturcs and subsequent purification. 

In moat cases, however, the raw material is admixed 
or impregnated with various chemici^ls. The disclos¬ 
ures in journal and patent literature show that the 
number of compounds that may be used more or fees 
successfully in producing decolorizing carbons is large. 
The following may be mentioned: Alkali hydroxides, 
carbonates and sulphates; alkaline earth oxides, carbon¬ 
ates, chlorides, sulphates, phosphates and acetates; zinc 
chloride; manganese oxides; and phosphoric and sul¬ 
phuric acids. Various proportions and mixtures of 
these chemicals are employed and to be most effective 
they must be mixed with the vegetable materials prior 
to their carbonization. The final calcination is in gen¬ 
eral carried out at temperatures around 900 deg. C. 
The residual chemicals must be removed before the 
carbon can be used, and in those cases where acid is 
required the exi^'action is costly. As a rule the raw 
materials' are used in a finely divided form, so the final 
products appear in the form of a powder. 

Activation Processes Depending on the. Action of Sol-^ 
vents —Since the formulation of the activation theory 
previously discussed, suggestions have been made from 

"F W, Zerban. et hI . Bullrtln 167 (May, 1619), Aerlraltural 
Kxji. Station of the I,o»lHlana Stnte UniverBlty and A. & M. Collegft. 

"J. W. Tnrrenline al.. J. Ind. Eng. Chem., vol. 14. No. 1. p. 10 
(1922). 

■\\. (!. Taeiert. Ln PUmter, vol. 58, p. 581. 
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I'TG 1—DKArxiVATION OF ACTIVATFl) CAItriON' I;Y 
■‘OAS TRF,^'|•|^’l;'' 

N;itiirjil p.'iKMfMl over iirtlvnG-d <■(). otiiil Oiiiiinp! lichi :it l.oiH) 
tii'P > for tiiludl Ijikpii :is nn-.'isiiH' ol' .'ulivitv 

time to lime that the hydrocarhons with which the ac¬ 
tive carhon baae of primary cartioiis is saturated lie 
removed by suitable solvents. All the various well- 
known Holvent.s for resin.s, tars and pitches have been 
HUggested. The u.se of selenium oxychloride for Ibis 
purpose has been patented.' lOven assuming that all the 
objectionable tiydrocarbons are soluble in I he special 
solvent, the trouble with these schemes is thal no jiro- 
vision is made for removing the solvent which is readily 

ad.sorbed or for conlrolling the porosity of the carl. 

both of which stejis are necessary before the carbon can 
have any special value as an tidsorbenl. 

Artivaiuin /Vocc.v.sc.s' /Ic/iciidiw// on Lonii-Coiihnin'd 
Calcination at Klcratai Ti inprralincx—tl is clainu‘d 
that certi^in earbonixation products or primary carbon 
materials may be partly activated by long-conlinued 
beating in a neutral atmosphere at temperatures around 
850 deg. C. Our experieyce and the experience of 
others indicate that any activation obtained by such 
treatment is fortuitou.s in that it is largely due to the 
oxidizing action of air’ originally held in the pores of 
the primary carbon or which enters the apparatus dur- 
'in^the calcination. Activation by heat-treatment alone 
cannot be aucccs.sfully accomplished because the hydro¬ 
carbons .present are cracked at the high temperatures 
employed anfi inactive carbon is deposited upon the ac¬ 
tive carton base, lyie resulting product has little or no 
activity. That active carbon is actually deactivated by 
a very alight deposition of inactive carbon upon it by 
the cracking of such a hydrocarbon as methane at 1,000 
deg. C. is shown by the curve in Fig. 1. The activity of 
the carbon, which is measured by the amount of toluol 
held at 100 d*g. C. and 2 mm. pressure, decreases as the 
amount of inactive carbon deposited increases and is 
practically nil when less than 1 per cent of inactive 
carbon has toen deposited. This deposition of inactive 
carbon by the cracking of contained hydrocarbens when 
a primary carton is «alcined-at high temperature is the 
fundamental reason, therefore, why the manufacture of 
a highly active carbon is a difficult matter. 

Activation Processes Involving Selective Oxidation— 
Processes in which a selective oxidation is employed to 
render available active carton initially present in the 
material treated are far superior to any other as yet 

•V. I,Fhn«r and F. M. norsoy, IT. S. Pat. 1.123,2S1 (1222). 

'Philip* et *1.. J. C. S. Trim*., vol*. 117-118, pp, 262-893 (1920). 


dei'eJoped for the preparation of highly’ activated ear- 
boms pos.se.s.sing particular structural characteristics. It 
in only by the use of such processes that it is possible 
at the present time, to manufacture in quantity a jcar- 
bon which meets the requirements of a commercial gas 
and vapor ad.Horbent. 

It w'as this method of activation that was employed 
exchi.sively hy the U. S. Chemical. Warfare Service dur¬ 
ing Ihe war and which made it possible for the Service 
to .supply, in enormous quantities, a gas mask carbon 
which far .surpassed in efficiency any that was available 
' el.sewhere. The proce.ss was develffped under the .stress 
of urgent war-time necessity by Dr. Chaney and those 
under bis direction—an accomplishment alf the more 
notable when it is considered that the United States 
was the last of the warring nations to be confronted 
with the necessity of an effective gas mask carbon. 

Incidentally, the difference in the requirements of 
a carbon for decolorizing purposes and of one for gas 
adsorption is made .strikingly apparent by consideration 
of the facts that while decolorizing carbons of fair 
quality had been made and sold before the war, these 
carbon.s were practically useless for gas ma.sks, and the 
•scientists of the other warring nations had been unable 
to produce modifications of them which were compar¬ 
able in efficiency for gas ma.sk use with the product of 
the (’haney process. 

FUNnAMENTALS OP ClIANEY PROCE.SS 

Dr. f.haney’s contribution consisted essentially in an 
apprehension of the following fundamentals; 

tl) Pertain varieties of carbon are inherently inactive, 
and .selective oxidation cun be effective in causing activation 
only when applied to materials .sufficiently free from the 
le.ss i‘asily oxidizable inactive carbon. 

(-) A material amenable to activation by .selective 
oxidation auJ free from inactive carbon can be prepared 
only ii the carbon is liberated below’ certain critical tem¬ 
perature limit.s. 

(ti) A material containing active carbon is ordinarily 
useles.s as an adsorbent until this active carbon is freed 
from the hydrocarbons saturating it, and maximum adsorb¬ 
ing efficiency can be attained only when the maximum pro¬ 
portion of the active carbon pre.sent has been rendered 
available. 

The principles enunciated by Chaney, and the process 
which he based on them, are the foundation on which 
has been built the National Carbon Co.’s output of acti¬ 
vated carbon. 

Despite the limitation.s impo.sed hy the first principle, 
it was early demonstrated that the raw materials in 
which a sufficient amoupt of active carton, sufficiently 
free from inactive carhon, was present or could be pro¬ 
duced were mori numerous than the materials that 
theretofore had been regarded as promising sources of 
gas-ad.sorbent carbon. It has further been found pos¬ 
sible to produce superior decolorizing carbons from a 
variety of raw materials by employing the selective and 
limited oxidation processes which enable the dispersion 
or porosity of the activated product to be controlled. 
In fact all types of primary carbons may be activated 
by this general process to give many new and different 
types of activated carbons suitable for different pur- 
pose.s. 

The primary cartons as defined by Chaney include 
all chars, cokes and carbon materials formed at low 
temperature.s—below 600-700 deg. C. Vegetable chars, 
carbon blacks, lampblacks, low-temperature cokes and 
coals containing a small amount of volatile matter come 
under this definition. Some of these materials may be 
heated to temperatures above 700 deg. C. without be- 
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coming seriously contaminated by inactive carbon depo¬ 
sition as a result of “gas-treating.” other materials 
will become self-gas-treated if heated at a high tempera¬ 
ture and then cannot be activated because selective oxi¬ 
dation will destroy the active carbon rather than the 
inactive carbon thus deposited. 

When a gaseous oxidizing agent i.s employed, such 
gases as air, carbon dioxide and steam may be used. 
The process employing’air as the activating agent has 
the advantage of relatively low-temperature operation- 
around 350 deg. C.—but the rise in oxidation potential 
with temperature is .very rapid and the process is ex¬ 
tremely difficult to control. As previously explained a 
selective oxidation of the residual hydrocarbons is de¬ 
sired. The oxidation by air, however, has been shown 
to be less highly selective and consequently, while a con¬ 
siderable amount of carbon is oxidized, the remaining 
carbon is only moderately activated. While 'the highest 
quality active carbon has not been produced by air acti¬ 
vation process, an appreciable percentage of the carbon 
made by the U. S. Chemical Warfare Service for gas 
musks during the war was .so activated. 

Processes employing carbon dioxide or steam have 
the disadvantage of high-temperature operation around 
!)()() deg. C.—but these reagents exercise a selective 
o.xidizing effect and the reaction, being endothermic, is 
readily controlled. Flue gas containing carbon dioxide 
ha.s been used to produce some fairly well activated 
carbon, but after a very extended investigation it has 
been concluded that more highly activated carbon can 
be produced by .steam activation. It appears also that 
the removal of the hydrocarbons with a minimum of 
"cracking” and consequent deposition of inactive carlxm 
can be accomplished only when the concentration of the 
o..,idizing agent is high. This means that the steam, 
for in.stance, must be introduced in excess ayd that the 
reaction products must be effectively led away. The 
operating difficulties are further increased by the fact 
that all primary carbon materials are very poor con¬ 
ductors of heat. 

Vakiations in Prohkrtik.s 

The great advantage of the Chaney process is that by 
employing proper steam rates for different periods, at 
selected temperatures, the characteristics of the acti¬ 
vated product may be widely varied within limits de¬ 
pending upon the character of the primary carbon em¬ 
ployed. This may be strikingly shown by data 
concerning the relative variations in properties of coco¬ 
nut charcoal activated under one set of conditions for 
various lengths of time. These data arc presented 
gr&phicaHy in Fig. 2. The variations fh sorptive char¬ 
acteristics are shown by the curves marked “satura- 
tiiyi" and “retentivity.” To obtain the saturation value 
the carbon is dried, evacuated and then saturated with 
the vapor. This value, therefore, is a measure of the 
total .sorptive capacity of the carbon when the vapor 
is held both by capillary condensation and intermolec- 
ular forces. When the .saturated carbon is heated at 
100 deg. C. while the pressure is reduced to 2 mm., the 
vapor condensed in ttie capillaries is largely removed 
and only the vapor is retained that is strongly held by 
the specific adsorptive power of the exposed active car¬ 
bon. The weight of the vapor retained gives the 
“retentivity” or specific adsorptive capacity value. This 
value, therefore, is proportional to the active carbon 
exposed. 

The curves show that the activation process proceeds 



no. 2—VARIATIONS IN PROl'KRTin.S OF COCONUT CHAH- 

COAl,.S ACTIVATKI) FOR VARIOUS I.KNCTHS OF TJMF 

Acliv.itloti doc. C WojRht of chaiRo, 20 

Kt :tni- 

in two distinct stages—viz., a stage in which the per- 
cenfage hydrogen content is being rapidly reduced and 
a stage in which the percentage hydrogen content is 
being reduced very little or not at all. Approximately 
20 per cent of the charcoal is gasified during the first 
stage. The material removed has an average percentage 
hydrogen content of 11.6 and is quite evidently hydro¬ 
carbons. Until the bulk of these h.vdrocarbons are 
removed the material has no appreciable satur@tion or 
retentivity value. 

As the activation proceeds into the second stage, how¬ 
ever, the material removed by selective oxidation has 
an average percentage hydrogiui content of 0.78 and 
must, therefore, compri.se a comparatively very large 
proportion of uncombined carbon and a comparatively 
small proportion of hydrocarbon. The fact that the 
percentage of residual hydrogen ultimately becomes ap¬ 
proximately constant probably indicatSs that some of 
the hydrogen is disseminated through the active carb*n 
base in such a fashion that it is not accessiVilc to the 
oxidizing agent, us would be expected in dealiiyr with 
particles of considerable size, in this particular case 
H to 14 mesh. During :his stage bijth the saturation 
and retentivity increase, the saturation increasing at an 
approximately constant rate to the limit to which the 
tests were carried and the retentivity increasing at a 
diminishing rate to a maximum when about 60 per cent 
of the charcoal has been oxidized. The apparent den¬ 
sity decreases at an approximately constant cate during 
this stage. 

The .saturation values in conjunction with the other 
values show that when the bulk of the hydrocarbons had 
been removed and the active carbon base was laid bare 
the capillary spaces began to increRse at an approxi¬ 
mately constant rate as the carbon was eroded by oxi¬ 
dation. Certain conclusions may also be arrived at from 
a consideration of the retentivity values in coniunction 
with percentage hydrogen content. The fact that the 
retentivity begins to increase while the percentage 
hydrogen content is still decreasing probably indicates 
that the layer of adsorbed hydrocarbons is not of uni¬ 
form thickness, or not uniformly accessible to the oxi- 
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dizing agent. »■ After the percentage hydragen content 
becomeM approxin\ately con.stant, indicating that oxida¬ 
tion of the exposed hydrocarhon.s i.s complete, the reten- 
tivity continue.s to increa.se. The iiidicationa are that 
the phenomenon i.s due to an increase in the amount of 
exposed active carl)on. Tile fact that tlie retentivity 
reaches a limit indicates that the amount of exposed 
active carbon per unit weight of material also reaches 
a limit. 

From these considerations it is obvious that, to jiro- 
duce a carlion for u.se as a gas or vapor a'd.sorUmt 
having maximum adsorptive capacity per unit^ of vol¬ 
ume, a dense primary carbon must be used, and the 
activation process continued only long enough to obtain 
a maximum of active carbon I'xposed If, however, a 
highly poj'ous carbon is desired for storing ga.ses nr for 
removing coloring matters and imi)urities from'certain 
liquids, a highly porous primary ctu'bon may be used and 
the activation continued onl.\’ until maximum active car¬ 
bon is exposed, or a dense primary carlion may be 
subjected to selective oxidation until it possesses the 
necessary porosity. 

In the foregoing paper the numerous activating )iror- 
esscs, most of which are for the manufacture of decolor¬ 
izing ciirbon.s, have been considererl. It is pointed out 
that the (lhaney .selective oxidation prex'ess apiM'ars to 
be the only one by which the new higlily active and 
most eflicient gas- and vapor-ahsorbiiig carbon can be 
jiroduced. It is also shown that because this process 
gives maximum activitv and allows the secondary prop¬ 
erties, such as porosity, to be altered ;d will, it can be 
employed in the manufacture of decolorizing carbons of 
high efficiency. In fact, by activating suilabh' i-aw mate¬ 
rials through some modification of the Chaney process 
Citrbons can lie prepared that have the desired character¬ 
istics for any application. 

, Universal Gas Mask 

Many I’ossihle Uses for Nev Tpye of Mask Developed 
hv Itureau of Mines 

To fill the need felt for ma.sks of general utility in the 
chemical, metallifrgical and related industries, the 
Kufeau of Mines has developed a new Universal mask. 
A special type of the same mask has been developed 
for use by firemen. Although .special masks have been 
developetl previously for use against specific gases, such 
as carbon monoxide^ or ammonia, this is the first effi¬ 
cient mask to be developed which may be used in either 
of these ns well as in many other contaminating at¬ 
mospheres. To combine efficiency in one canister the 
absorbents for all noxious gases is difficult, because the 
absorbents for certain gases are best used moist, while 
the absorbents for carbon monoxide may be used only 
when perfectly dry. 

As shown in the cut, the following chemicals are used 
in the mask: /)--Silica gel to remove ammonia and 
any other organic vajiors which escape’ the charcoal at 
the liottom of the mi|sk, also to guard again.st moisture 
reaching the hopcalite from above. F —Hopcalite to re¬ 
move the carbon monoxide from the dry gas. H —Cal¬ 
cium chloride to remove any particles that may pa.ss 
the caustic pumice. /—Caustic soda, on granules of 
pumice stone, to absorb acid gases such as carbon diox¬ 
ide. chlorine, formic acid, hydrogen cyanide, muriatic 
acid gas, oxides of nitrogen and sulphur dioxide, and 
gases of similar chemical properties, also to extract 



water vapors from the air, thus preventing the moisture 
from contaminating and inhibiting the hopcalite. 
./—Filter of cotton wool, about j-in. thick, between 
two light wire .screens, to filler out the supensoida, 
including smoke, mist and dust, h— Charcoal, used to 
absorb organic vapors, including alcohol, aniline, ben¬ 
zene, ether, carlKin bisulphide, carbon tetrachloride, 
toluene, etc. 

In those industries in which a workman requires 
protection against only a single gas or class of gases, 
it would be cheaper to use a single absorbing medium 
in the canister. However, in many industries workmen 
may encounter a variety of gases and city firemen may 
meet almost any sort of gas or vapor. Men using the 
Universal type of ma.sk can face these conditions and 
do work that they could not possibly do otherwise. 
Tests conducted on a wide variety of gases show that 
the probable life of a mask is considerably in excess of 
6 hours, but, due to the fact that carbon monoxide may 
go through unabsorbed after this period and since this 
gas is not detected readily because it is odorless, this 
arbitrary time limit has been placed on the use of the 
mask. 

Among the ordinary ga.ses in which the mask i.s not 
efficient in protecting the wearer is methane. It cannot 
be used in atmospheres deficient in oxygen, as in the 
flues of indu.strial plants, mines and clo.sed rooms after 
fires and explosions. It is abso dangerous to use the 
mask in atmospheres containing higher concentrations 
of gases, as in chemical and metallurgical apparatus 
tanks containing ga.soline or other volatile liquids or in 
inadequately ventilated rooms in which large quantities 
of gas are evolved. In general the ma.sk should not be 
used in toxic gases having a concentration of more than 
1 or 2 per cent. The canisters are more active when 
warm, so in cool or cold weather should be worn under 
a coat to receive the body heat. 
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Current Practice of Making Electric Steek^- 


Best Practice Still Undecided on Many Features—Are Acid Furnaces Best 
for Low-Sulphur Charjfes?—Basic Will Eliminate More ^Sulphur, but Pure 
Raw Materials and Expert Reliners Are Necessary for Superfine Steel 




By Bradley STocGufoN 

('crisulSinn: ihiRinn-r 


T ug electric steel industry is not yet standardized: 
First, because proKresa is so rapid that it keeps 
ahead of the dissemination of information, which 
tho.se who are doing the best work are not always will¬ 
ing to give out. Differences of opinion, due to lack of 
' full knowledge, therefore, persist. A .second cause is 
due to the fact that all recent improvements are not 
open to general use without royalty, and that conflicting 
claims are not always free from selfi.sh interest. This 
is always the situation where an industry is .so new 
that patents control some of the de.sirable features. 

Types of Furnaces 

It would be impossible to give a description of all the 
recent furnaces now in use, but Table 1 elassifies the 
types in accordance with the chief features, which vary 
largely in respect to: (a) Methods of heating the 
charge; and ib) methods of making electrical connec¬ 
tion. 

Method of Heating Charge. ■ It is obvious that elec¬ 
trical efficiency and endurance of the linings are both 
greatly enhanced when the charge is heated by virtue 
of it.s direct resistance to the passage of*the current. 
Nevertheless the difficulties of accomplishing this, con¬ 
sisting chiefly of the difficulty of making the electrical 
connection and the inconvenient form of bath, have 
hampered the employment of this method of heating. 
From the metallurgical standpoint many .advantages 
are obtained through the excellent stirring action 
caused by Dr. Carl Hering'.s “pinch effect,” so exten¬ 
sively used in non-ferrous work. Therefore steel men 
earnestly desire a type of bath w'hich can take advan¬ 
tage of this “pinch effect” and also be of convenient 
form. At the same time some means must be had of 
readily producing the carbide reaction CaO -|- .3C -- 
CaC, CO without the use of an arc, since the carbide 
is so valuable both for desulphurizing and deoxidizing. 

The direct arc from the electrodes to the metal or 
’slag has proved more efficient econdmically and metal- 
lurgically than the indirect arc of the Stassano. 

• Method of Making Electrical Connection. — The 
method of introducing the current is the greatest pres¬ 
ent weakness of the electric furnace. The induction 
principle is ideal from the standpoint of current con¬ 
nection, but involves low electrical efficiency, serious lin¬ 
ing difficulties, and inconvenient shape of bath. For 
these reasons it is less used. But the electrode prin¬ 
ciple is costly in flesign and operation, and metallurgi- 
cally it introduces the complication of carbon in contact 
with the bath, which limits the field of application. 
I look to this feature (electrical connection) as the one 
most in need of ihiprovement by invention of a radical 
character, such as the “ironless induction” principle, 
which, however, seems applicable only to furnaces of 
laboratory size. 


The evidence i.s still conflicting a.s to the relative 
merit of passing the electricit\ through the hearth of 
the furnace. Undoubtedly it has many advantages over 
the e^^clusive u.se of suspended electrodes above the 
bath, and interesting claims are made about the opera¬ 
tion of the new Italian Fiat furnace. But hearth 
troubles are serious enough without having electrodes 
imbedded in them, and the first prejudice is certainly 
against complicating this part of the furnace in any 
way. Nevertheless furnaces having electrodes buried in 
the hearth are being worked with great success where 
care and skill is exercised. Many persons have found 
less difficulty in power fluctuations when melting a cold 
charge on a conducting hearth. 

Crajihitc cn. Cnrhoii Electrodes .—The size of elec¬ 
trodes appropriate to the different sizes of furnace is 
now fairly well established, and the information is pub¬ 
lic. (traphite electrodes coat about twice as much as 
carbon electrodes per pound, but have greater conduc¬ 
tivity per unit of area. The carbon electrodes have the 
further advantage that they may be made right at the 
furnace plant if desired. They are also slightly 
stronger, and their greater urea increases Ihe arcing 
surface. Their lower heat conductivity decreases the 
radiation loss through the electrodes, but intreases the 
radiation loss through the roof on account of the larger 
hole necessary; this also weakens the roof. They are 
also more difficult to cool fti the electrode holder and re¬ 
quire a costly thread and nipple joint. Carbon elec¬ 
trodes oxidize more easily in the furnace and require 
heavier control mechanism. Their iiroken stumps arc 
harder to remove from the bath. ^ 

It is still a good commercial operation where steel 

.scrap and electricity are both very cheap and cast iron 

_ _ _• _ 
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is scarce and co#tly,*to melt steel scrap to a temperature 
of 1,400 deg. C. or higher, carburize it until it contains 
31 to 4 per cent carbon, and then give it the desired 
composition in silieon by means of appropriate alloys, 
especially where the metal from the electric furnace 
may be cast directly into molds. Ddring the war there 
were many plants engaged in this process, making 
“synthetic cast iron” in France, Canada, United States 
and Germany. Most of these died with the change of 
commercial conditions consequent on the cnding_of the 
war, but there are still isolated localities where iron 
castings may be made in this wa.\' cheaper and ibetter 
than by any other known method, A notable example 
is an iron foundry connected with a large gold mine in 
Alaska, where both fuel and cast iron are co.stly but 
where there is a supply of steel scrap. There are many 
mining localities in South America where the saving 
effected by a quick repair would exceed many times the 
cost and overhead of a synthetic cast iron foundry. 

There were two methods of making .synthetic cast 
iron—namely, straight melting in the electric furnace, 
and melting in a cupola followed by .superheating in an 
electric furnace. 

Order ok Excellence in STKtEL.s 

There is now a general agreement among engineers 
that the quality of carefully made steel by the different 
older processes is in the following order of excellence: 
First, crucible; second, acid open hearth; third, basic 
open hearth; fourth, acid bcs.semer; fifth, basic bes- 
.semer. , Whether electric steel is equal to or subordinate 
in quality to crucible is still a controversial point. 

The presence or alwencc of “sonims" i solid non- 
metnllic impuritie.s) is the final test as to the supreme 
quality of pteel, bccau.se all other impurities are con¬ 
trolled without great difficulty. The relative excellence 
of crucible,or electric steel therefore comes to this: 
We know that well-made crucible steel is free from 
soiiims; electric steel is not alway.s .so certain, although 
it should be, and .almost always is. free from these im¬ 
purities when well made. In t'^e matter of large ingots 
the electric furnace has the advantage of making the 
steel in big units ;ind doubtless give.s a greater ass\ir- 
ance of uniformity ‘than when many crucibles have to 
be poi'red into one ingot mold. At the pre.sent moment 
con.servatism and carelessne.ss on the part of some elec¬ 
tric fnrnacg operators leave the advocate of the crucible 
furnace in the '.Hronger position of the two. 

From the standpoir^t of excellence—that is, very low 
content in pho.sphorus, sulphur, sonims and gase.s—the 
basic-lined electric furnace has the better of the argu¬ 
ment with the acid electric. But, from the standpoint 
of “superexcellence”—that is, ab.solute freedom from 
gases and sonims the acid proce.ss has these points in 
its favor: (a). Pure raw materials must be employed, 
and pure raw materials are e.ssential for the production 
of "superexcellent” steel in any type of electric furnace; 
(6) the slag also is purer; (c) recarhurizing in the acid 
furnace is leas likely to produce sonims than in the basic 
furnace. 

On the other hand, the arid slag is subject to great 
. viscosity, which introduces a .serious danger of sonims, 
while the basic .slag is the better degasifier of the two. 
Skill and care in operating are doubtless much more 
potent factors for auperexcellence than either set of 
advantages mentioned. For example, merely to pour 
electric steel out of the furnace introduces far more 
sonims than any factor mentioned so far. Indeed, it 


seems fair to declare that “superexcellent;. steel” cannot 
be made unless the metal is tapped from a quiet bath 
without slag being carried with it. 

Super-Refining Liquid Steel * 

The cheapest method of making steel of very high 
quality i.s to put liquid steel in an electric furnace and 
then super-refine it. Since the suppr-refining is chiefly 
for the purpo.se of eliminating sonims and gases, and 
since the electric furnace is not adapted to much refin- 
ingiin one .step, the acid electric furnace might be u.sed. 
It* has the advantage of affording a quicker and cheaper 
operation, but the acid slags are very sticky and they 
will not hold calcium carbide, which is the mo.st effec¬ 
tive agent for desulphurizing and degasifying a steel 
bath. True, the acid process can remove a little sulphur 
by the judicioji.s use of manganese, but the amount is 
limited and is usually le.ss than must be eliminated from 
liquid steel coming from other furnaces. For in.stance: 
the upper limit of sulphur in molten .steel introduced 
in evim the basic electric furnace is now 0.08 per cent 
and this sometimes requires two carbide slags before 
it is reduced to 0.03 per cent, which i.s the maximum 
sulphur expected in an electric furnace product. Super¬ 
refining is the ideal function of the electric furnace; 
when we try to accomplish the ordinary operations of 
refining or even attempt too big a step in super-refining 
the result is excessive coal and poorer quality. The 
lesson of recent electric furnace experience i.s that we 
can add only the top notch of excellence; if we start 
with too low purity of raw material, the highe.st quality 
is never attained. 

One of the W’orst problems in super-refining practice 
still remains to be overcome. 1 refer to the chilling of 
the liquid metal when poured into the furnace. Fol¬ 
lowing the preceding heat the roof and lining must be 
examined and repaired carefully to avoid costly troubles 
from these sources. As an average figure it will per¬ 
haps tak(' ,500 lb. of dolomite to repair a 25-lon furnace 
lining, although this figure will vary greatly from oper¬ 
ation to operation and plant to plant. This repair work 
takes time and cools the furnace. The metid from the 
basic open hearth also cools in transit. Furthermore 
its melting point is relatively high, hecau.se it must be 
10 to 25 points lower in carbon than the desired final 
analysis of the super-refined product, to allow for car¬ 
bon picked up from the carbide slag. The arc furnace 
is not a good instrument to handle a hath of metal 
frozen on its surface and especially along the sides, 
where it is furthe.st removed from the source of heat. 
Here again some means of keeping the hath stirred 
would be of great commercial advantage. Twenty to 
forty minutes on power are usually required to recover 
the lost heat. 

Another serious difficulty is to estimate exactly the 
weight of metal charged to the furnace. This informa¬ 
tion is important in order to determine the weight of 
additions for “recarburizing.” When nickel steel is be¬ 
ing made the established practice is to add a known 
amount of nickel to the bath as soon as charged. As 
soon as this i.s all melted the analysis bf the bath, com¬ 
pared with its composition before the nickel was added, 
gives a close mean.s of e.stimating its weight. 

Recent electric furnace practice retains at lea.st 0.20 
per cent manganese in the bath ''throughout the 
operation. This decreases the burden of the slag while 
deoxidizing the bath and reduces the final manganese 
addition, with its concomitant danger of sonims. It is 
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Current Practice of Making Electric Steek^- 


Best Practice Still Undecided on Many Features—Are Acid Furnaces Best 
for Low-Sulphur Charjfes?—Basic Will Eliminate More ^Sulphur, but Pure 
Raw Materials and Expert Reliners Are Necessary for Superfine Steel 




By Bradley STocGufoN 

('crisulSinn: ihiRinn-r 


T ug electric steel industry is not yet standardized: 
First, because proKresa is so rapid that it keeps 
ahead of the dissemination of information, which 
tho.se who are doing the best work are not always will¬ 
ing to give out. Differences of opinion, due to lack of 
' full knowledge, therefore, persist. A .second cause is 
due to the fact that all recent improvements are not 
open to general use without royalty, and that conflicting 
claims are not always free from selfi.sh interest. This 
is always the situation where an industry is .so new 
that patents control some of the de.sirable features. 

Types of Furnaces 

It would be impossible to give a description of all the 
recent furnaces now in use, but Table 1 elassifies the 
types in accordance with the chief features, which vary 
largely in respect to: (a) Methods of heating the 
charge; and ib) methods of making electrical connec¬ 
tion. 

Method of Heating Charge. ■ It is obvious that elec¬ 
trical efficiency and endurance of the linings are both 
greatly enhanced when the charge is heated by virtue 
of it.s direct resistance to the passage of*the current. 
Nevertheless the difficulties of accomplishing this, con¬ 
sisting chiefly of the difficulty of making the electrical 
connection and the inconvenient form of bath, have 
hampered the employment of this method of heating. 
From the metallurgical standpoint many .advantages 
are obtained through the excellent stirring action 
caused by Dr. Carl Hering'.s “pinch effect,” so exten¬ 
sively used in non-ferrous work. Therefore steel men 
earnestly desire a type of bath w'hich can take advan¬ 
tage of this “pinch effect” and also be of convenient 
form. At the same time some means must be had of 
readily producing the carbide reaction CaO -|- .3C -- 
CaC, CO without the use of an arc, since the carbide 
is so valuable both for desulphurizing and deoxidizing. 

The direct arc from the electrodes to the metal or 
’slag has proved more efficient econdmically and metal- 
lurgically than the indirect arc of the Stassano. 

• Method of Making Electrical Connection. — The 
method of introducing the current is the greatest pres¬ 
ent weakness of the electric furnace. The induction 
principle is ideal from the standpoint of current con¬ 
nection, but involves low electrical efficiency, serious lin¬ 
ing difficulties, and inconvenient shape of bath. For 
these reasons it is less used. But the electrode prin¬ 
ciple is costly in flesign and operation, and metallurgi- 
cally it introduces the complication of carbon in contact 
with the bath, which limits the field of application. 
I look to this feature (electrical connection) as the one 
most in need of ihiprovement by invention of a radical 
character, such as the “ironless induction” principle, 
which, however, seems applicable only to furnaces of 
laboratory size. 


The evidence i.s still conflicting a.s to the relative 
merit of passing the electricit\ through the hearth of 
the furnace. Undoubtedly it has many advantages over 
the e^^clusive u.se of suspended electrodes above the 
bath, and interesting claims are made about the opera¬ 
tion of the new Italian Fiat furnace. But hearth 
troubles are serious enough without having electrodes 
imbedded in them, and the first prejudice is certainly 
against complicating this part of the furnace in any 
way. Nevertheless furnaces having electrodes buried in 
the hearth are being worked with great success where 
care and skill is exercised. Many persons have found 
less difficulty in power fluctuations when melting a cold 
charge on a conducting hearth. 

Crajihitc cn. Cnrhoii Electrodes .—The size of elec¬ 
trodes appropriate to the different sizes of furnace is 
now fairly well established, and the information is pub¬ 
lic. (traphite electrodes coat about twice as much as 
carbon electrodes per pound, but have greater conduc¬ 
tivity per unit of area. The carbon electrodes have the 
further advantage that they may be made right at the 
furnace plant if desired. They are also slightly 
stronger, and their greater urea increases Ihe arcing 
surface. Their lower heat conductivity decreases the 
radiation loss through the electrodes, but intreases the 
radiation loss through the roof on account of the larger 
hole necessary; this also weakens the roof. They are 
also more difficult to cool fti the electrode holder and re¬ 
quire a costly thread and nipple joint. Carbon elec¬ 
trodes oxidize more easily in the furnace and require 
heavier control mechanism. Their iiroken stumps arc 
harder to remove from the bath. ^ 

It is still a good commercial operation where steel 

.scrap and electricity are both very cheap and cast iron 

_ _ _• _ 
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the costly met^loias. From i to 8 per cent of carbide 
should be maintaiifed in the sIuk- As soon as a pool is 
formed, coke is shoveled into the furnace, and more is 
used when necessifry. Greater precautions are ob.served 
in keeping the doors closed and liited than in super- 
refining liquid st(>el, and it is usual (o scatter coke 
dust over the top of the slag whenever the door is 
opened. While the addition of coke to the slag will 
reduce manganese or chromium liack into the metal, in 
case any has been oxidized, it rei|uires both (vke and 
high temperature to reduce tungsten. 

There is this important difference lietween tlie two 
types of super-refining: That the carbon in the steel 
produced from liquid charges is usually lower than 
that in tool steel made by melting .scrap. Therefore 
coke may be more freely u.sed in the latter. Altfo it is 
much commoner and safer to add silicon in small doses 
in early stages of the practice we are now discussing, 
especially when tung.sten is iiresent. because tungsten 
serves as a warning preceding slag difficulties that 
might arise from oxidation of silicon. Silicon in the 
bath during super-refining assists degasification and 
makes the steel .sounder and den.ser The amount of 
slag is greater in this type of super-refining, and 
varies from 8 to 7 per cent of the weight of the metal. 
Its composition is about the same, except for higher 
carbide. It should not exceed 18 to 20 per cent silica, 
and some operators jirefer to use chiefly (luorspar for 
thinning, in order to increase the excess of lime pres¬ 
ent. Then, however, volatile lluorine compounds in¬ 
crease the corrosion of walls and roof. 

In the basic electric furnace a good operator can melt 
and super-refine pure scrap in 41 to li hours, with a 
poyver consumption of (iOO to 800 kw.-hr. per ton of 
product. 'Fhe main reason for the excess power con¬ 
sumption over liquid-steel super-refining is that great 
power irragularitics occur during melting. Further¬ 
more, smaller .sized furnaces are ordinarily used, to¬ 
gether with a larger slag volume. 

Ann V'EBsfis Mask- 

In melting jiure stock in the electric furnace the 
basic process loses its chief commercial advantage— 
viz., low cost of raw material. In every other respect— 
labor/ time, electric ixiwer, overhead, repairs, lining, 
fluxes and reearburizers the acid process is cheaper. 
The acid .furnace is handicapped in removing sulphur, 
but a liberal ifse of manganese will bring it down quite 
a little, and the diffo’-ence in cost is not great between 
0.04 or 0.08 per cent sulphur scrap pure in other 
resj-ects. It is now customary to use one acid slag 
for more than qnc operation, because impurities do not 
accumulate in it. No ferroailicon is added, because 
silicon is reduced from the slag. This saves cost and 
the danger of rilicon sonims. Acid steel is less oxidized 
and leas gasified than basic steel after melting, so less 
manganese is u.sed. The sticky acid slag is more easily 
, entangled than are basic slag particles, but the more 
subtle danger of silicon or manganese sonims is 'greatly 
reduced. Finally, the*engineers’ prejudice in favor of 
acid steel helps sell the product in competition. The 
acid furnace has the disadvantage that it cannot be used 
on occasion for purifying impure scrap unavoidably 
accumulated or available under advantageous conditions. 

Melting and Repining Impure Scrap 

As ordinarily conducted this process is cheaper than 
melting and super-refining pure scrap, but gives a prod¬ 
uct of lower grade. Of .course, only basic furnaces can 


be used. Even then the phosphorus iftust be under 
O.Oy per cent or the oxidizing period will be extended 
beyond the point of economy. Limestone, instead of 
lime, i.s spread on the hearth. Sometimes pig iron'is 
u.sed to make the bath melt down hard or to increase 
the yield by using more ore; if so, the pig is placed on 
top of the limestone. On top of this is placed enough 
iron ore to oxidize the .silicon and phosphorus, and 
these should be gone by the time the “lime comes up." 
The temperature of the bath should never reach the 
H<nnl where manganese or carbon a,re oxidized instead 
of phosphorus. Good modern practice produces a 
melted bath with residual manganese, carbon 40 to 25 
points less than the desired final analysi.s, phosphorus 
less than 0.112 per cent. Some prefer to melt down 
soft and, when the white .slag is melted, add carbon in 
the form of ^ig iron, washed metal, coke, charcoal or 
ground electrode stumps. This stirs the bath, removes 
dissolved oxygen and increases the yield .slightly. It 
is both difficult and dangerous to make low-carbon steel 
by this process, because some carbon is alway.s added 
from the carbide slag, and if you melt down very .soft 
it o.xygenates the bath severely. In case a second 
black slag must be u.sed it i.s evidence of bad practice or 
too impure raw charge. Every pound of black slag 
must be removed before the white slag i.s charged. 

The white slag is mixed outside the furnace, of lime, 
fluor.s])ar, silica, and coke. It contains more than 55 
per cent lime and one shovel of coke to three of lime. 
After it i.s charged the analysi.s is adjusted carefully, 
the temperature being raised as rapidly as po.ssible 
meanwhile. If carbon is added, it goes in first, then 
enough ferrosilicon to give 0.10 to 0.20 jier cent of 
silicon in the metal, which is maintained to the end. 
Next comes 'ferromanganese, if necessary. Some oper¬ 
ators prefer to melt down with only a small residual 
manganese, in order to add ferromanganese after 
ferroailicon, with the object of removing silicon sonims. 
Others add ferromanganese after the deoxidizing slag 
ha.s become white, thus saving some manganese. All 
additions made after the white slag should be in small 
doses. The more oxidizable elements, such as tungsten 
and vanadium, should never be added until the .slag is 
entirely white. When this point is reached the real 
super-refining begins; more coke and lime arf added to 
the .slag and a carbide .slag with at least 1 to 3 per cent 
of CaC, content is maintained to the end. The operation 
is practically the same as that already described. 

The total time of mcltiag, refining and super-refining 
occupies from 4i to 7 hours, depending on the degree 
of purification ani the skill of the operator. 


Aluminum Production 

The value of the new aluminum produced in the 
United States during 1922 i.s reported as 813,622,000, 
an increase of about 25 per cent over the value in 
1921, Exports of aluminum during 1922 included 
1,538,079 lb. of ingot and scrap aluminum and alloys 
containing aluminum, 2,808,946 lb. of plates, sheets, 
bars, strips and rods, and 4,548,939 lb. of manufactured 
articles, which represents a very large increase over 
the amount exported during the previous year. Imports, 
on the other hand, ahso increased to 31,482,983 lb. dur¬ 
ing the early part of 1922, as compared to 26,177,852 lb. 
for the corresponding period in 1921. This amount in¬ 
cludes aluminum in crude form, scrap and alloys of 
any kind in which aluminum is the material of chief 
value. 1 
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'Meeting of the 
. Iron and Steel Institute 

Committee Reports Against 12-Hour Day—Papers 
on Chemistry in the Iron and Steel In¬ 
dustry, Gas Producer Operation 
and Firebrick Disintegration 

A '’TKK a year’s consideration, a committee composed 
of the chairmen of the larne steel companies has 
jiresented a prelifhinary report on the 12-hoLir daj. 
Jiulpe G^ry read its findings at the opening of the Iron 
and Steel Institute in New York, May 25. 

The report stated that the prohlem was taken up 
l.ecausc of the widespread impression that long hours in 
the steel industry were undesirable and injurious. De¬ 
spite the opinion held liy the committee that this .senti¬ 
ment was kept alive not by the workmen themselves 
but by outsiders, a careful investigation wa.s made. In 
the light of the information obtained the committee 
reports that the 12-hour shift is not injurious to the 
worker, physically, mentally or morally—in fact, it 
believes that the managers of important plants generally 
have the workers’ welfare so much at heart that such 
influence.s would be quickly detected and corrected. 
The committee believes, in fact, that the laborers would 
rather w'ork 12 hours and earn the extra money, since 
the intermittent nature of their duties requires less 
total exertion than an 8-hour shift in many other trades. 

Intricate economic questions also have a great bearing 
on the decision. In view of the demands of commerce, 
local and international, it is necessary that a great 
amount of iron and steel products be created at the 
lowest possible cost. The short shift would derange this 
de.sirablG .state of affairs by increasing the selling price 
about 15 per cent. Furthermore 60,000 additional em¬ 
ployees would be needed, but could not be found—in 
fact, there is a serious labor shortage at the mills now. 

While the 12-hour day can gradually be eliminated 
during periods of large labor supply, the committee, 
having in view the .sentiment of the employees, em¬ 
ployers, purcha.sers and general public, cannot now 
recommend the abolition of the 12-hour day, but prom¬ 
ises that it will be done should the general public and 
the laborers concerned demand it, and purchasers of the 
metal become willing to pay the advanced cost. 

Gary Says European Common People Are 
War Weary 

Judge Gary, the president of the In.stitute, then con¬ 
tinued with his formal address. I^or the most part it 
consisted of an account of a recent tour throughout the 
Near East, and a religious homily inspired by the de¬ 
vout, industrious and war-weary people he saw there. 
His audience revived its interest when he mentioned the 
Ruhr. Without commenting on the political situation 
involved, he deplored the appalling damage caused to 
both sides and to neutrals. He felt that the common 
people in France, Belgium and Germany would be very 
glad to break the* deadlock, and that speedily. Perhaps 
the submission of the dispute to a neutral nation or 
jurist as arbitrator would be the best solution. 

Before reaching the usual business survey, in which 
he could see no riason to doubt continued operations at 
capacity for the next 6 months. Judge Gary’s voice and 
strength broke, and he was forced to ask another to 
continue the reading, meanwhile leaving the rostrum. 

In the forenoon session, a brief account of the utility 


of chemical analysis was given by W. A. Forbes of the 
U. S. Steel Corporation. He pointed’out how raw mate¬ 
rials are selected and how furnace operations and prod¬ 
ucts are controlled by repeated analysts. Since smelting 
and refining operatgins are essentially chemical reactions 
occurring at elevated temiieraturea, modern practice 
owes much to the rational application of chemical theory. 
“The electric furnace process could not have been devel¬ 
oped without it, since this process involves a more scien¬ 
tific apiification of chemistry than all other steel processes 
combined.’’ Recognising that variations in steel quality 
are caused by'small amounts of dissolved gases or chemi¬ 
cal coniiiounds which at iiresent cannot be isolated or 
determined, the s|ieaker asked the question, “How may 
further progress in the application of chemistry to the 
iron a*id steel industry be maintained? The answer is; 

In untiring and unremitting research.” 

Bradley Dewey, of the Dewey & Almy Chemical Co., in 
commenting on the foregoing paper, stressed the fact 
that general chemical theory should be of greatest aid 
to the steel industry of the future, which will require 
a great number of men of vision and scientific 
training to correlate existing data from many fields. 
After mentioning the. tremendous success that has fol¬ 
lowed the introduction of physical metallurgy to the 
study of alloy and ajiecial steels, he predicted an en¬ 
tirely new metallurgy, with its host of new problems, 
when oxygen gas may be had for less than $5 per ton. 
He ventured even to predict a sizable tonnage of iron, 
coming as a byproduct from nitrogen fixation processes. 

Gas Producer Operation 

Waldemar Uyrssen, of the U. S. Steel Corporation, 
presented a voluminous study of “Gas Producer P»ac- 
tice.” He had long been aware that the I-quilibrium 
diagrams between hot carbon, air and steam, determined 
in the laboratory, were inapplicable to gis producer 
studies, simply because gas rushes through the hot fuel 
bed so rapidly that the time element is lacking. So*he 
attacked the problem frdhi the other end. Possessing 
detailed studies of a number of producers, he worked 
back to what might be called the kinetic equilibrium of 
the producer. From such derived data he was able to 
draw most useful conclusions regarding all factors play¬ 
ing a part in coal gasification. He was also able to 
determine the optimum temperature of blast and gas. 
He showed that it is possible to coq^rol’operations 
closely by merely regulating the temperature in the gas 
main. Ordinary bituminous coal Tvhen treated properly 
will produce the following gas; C,H„ 0.6 per cent; CH„ 
3.6; CO, 29.1; H, 13.3; CO,, 3.4 and N, 60.0 (exclusive 
of H,0 and tarry vapors). * 

Disintegration of Firebrick 

• 

After an examination of the shattered firebrick in 
a blast-furnace lining, C. E. Nesbitt and M. L. Bell, 
research engineers of the Carnegie Steel Co., concluded 
that (JisintegAtion was due to reactions between Fe,0’ 
in the brick and CO in the furqfice atmosphere. Reac¬ 
tion at 325 to 626 deg. C. is fairly rapid, depositing 
voluminous graphitic carbon, which bursts the bsick ^ 
into many pieces. It is apparent that a brick very free 
in ferric oxide should be used for blast-furnace linings 
—to test this point samples may be heated for 6 hours, 
at 460 deg. C. in an atmosphere of CO. If the brick 
remains intact, it will not disintegrate from carbon de¬ 
position; if the sample breaks during the test, such 
brick should not be included in the furnace lining. 
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How Does Production Affect Profits? 

\bove a (Kven Production Value the Total Profit on a Com¬ 
modity Becomes Less—Below That Value the Total Profit 
Has Not Reached Its Maximum—This Article Discusses Both 
Why This Is So and How the Optimum May Be Determined 

_--•r- , 

By Warren K. Lewis 

I'niiviiliiim and I'rnfn.sHor of Chemical EnBinfennif at M. I. T. 


I N THE operation of manufacturinji: plants it is a 
principle thoroURhly appreciated that production 
should be forced to the utmo.st limit not inconsistent 
with efficiency in manufacture and with the disposal of 
the product. This principle i.s sound, but its formula¬ 
tion is indefinite and vaRue. The object of this dis¬ 
cussion is to develop an exact criterion for the applica¬ 
tion of the principle, in order 1o make it more useful in 
the control of indu.strial practice. 

As the basis of the dicussion there will he a.ssumed 
a definite plant producinir one specific article. It will 
be granted that the plant is operalinp on a definite 
schedule and is being managed in the most efficient 
possible way. In the control of such a plant there is, 
however, one variable of para¬ 
mount importance which can be 
effectively manipulated by the 
management—namely, the pro¬ 
duction to which the plant is 
forced. The object of discussion 
is to determine the optimum 
production at which the plant 
should be* operated. 

In any plant unit costs can 
he subdivided into three major 
categories. The first of tlt?se 
can be designated as organiza¬ 
tion costs. The existing plant 
and physical eqivpment represent an investment on 
which a return mu.st be paid. Furthermore, in order 
to fitierate the plant on any scale commensurate with 
its capacity, there mu.st be maintained a personnel for 
management and supervision, which, though non¬ 
productive, is a prerequisite to production. The cost of 
maintaining this -fthole organization, including both 
physical equipment and directive personnel, represents 
an unavoidable expense, which remains practically con¬ 
stant so long af operation is kept up. All changes of this 
description should be grouped together as organization 
costs. Such expenses are obviously made up of invest¬ 
ment charges; taxes and insurance, include management 
and superintendence, find perhaps, in some cases, office 
expenses, and the like 

, The second category is best described as production 
costs, and consists of items of which usually the major 
are labor and matefials, chtirges that are practically 
proportional to the production of the plant regardless of 
the rate of production. 

Finally, in the third category, which will be called 
super-production costs, fall a series of charges that 
• increase more rapidly than production. Among the 
most important of these are depreciation, maintenance 
and repairs. In a plant that is running at a low pro¬ 
duction these items can, with careful management, be 


kept down to a very low figure; even when expressed as 
unit charge.s per unit production the figures will be 
moderate. When, however, it is attempted to force plant 
and pnx-csses, the wear and tear thereon increase and 
the upkeep expenses mount out of all proportion to the 
production. To the items enumerated above, there 
should be added in this third category those charges 
covering the decreased efficiency of labor that always 
results from forced production. For example, losses 
due to rejections of product upon in.spection are of this 
character. In some cases, these last items are of para¬ 
mount imnortance. (One of the advantages of the piece 
price system lies in the fact that the exact coat of se¬ 
curing increased productivity of labor, whether through 
the production bonus or other- 
w’ise, can so readily be deter¬ 
mined.) 

It will, therefore, be tenta¬ 
tively assumed that charges 
can be distributed among these 
three categories: organization 
co.sts, production costs, and 
super-production costs. 

If in a given plant the pro¬ 
duction be small, the unit costs 
will be high, because the organ¬ 
ization costa are distributed 
over a small production. W'ith 
increased production the organization costs are distrib¬ 
uted over a wider area, and the unit costa go down ac¬ 
cordingly. But if production be carried further, the in¬ 
fluence of the super-production coats referred to above 
will become evident, and the inefficiency of production 
caused thereby will tend to compensate for the lower 
organization co.sta per uijjt production. Thus co.sts will 
no longer decrease with further increase in production. 
Indeed, if productfon be forced to a still further degree, 
costs will actually increase. As a result of these rela¬ 
tionships the cost of production in any plant is deter¬ 
mined by the total production of that plant, and further¬ 
more, with increase in production the cost curve first 
decreases rapidly, then becomes constant at a minimum 
cost, and finally increases due to the action of super¬ 
production costs. While the cost curves of no two plants 
and no two products will be the same, the general shape 
of these cost curves is always that lOutlined above, and 
is shown graphically in Fig. 1. 

Tentatively assume that the product discussed above 
is one that is sold on specification. Then the quality 
of that product must be maintaineij up to standard in 
order to move it, but need not be pushed above the 
standard. Assume, furthermore, that the plant in ques¬ 
tion produces such a small fraction of the total consump¬ 
tion of its market that any variation in its own pro- 


The novice in managerial work is 
prone to focus attention solely upon 
methods of reducing costs. It is 
often more effective to develop 
methods for wisely increasing costs. 
An improvement in production method 
resulting in reduced cost should be 
forced, often to the point where cost 
is actually increased, because by so 
doing production can be increase to 
more than compensate therefor. 
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auction does flot appreciably affect the price in that 
market. In such a case the selling price of the product 
will be a constant quantity, independent of the produc- 
tifin of the plant 

The profit per unit product is obviously the differ¬ 
ence biween the selling price and the coat, it being 
assumed either that the coats mentioned above are tbe 
true total coats inclfiding the selling expenses, or else 
that the selling price is net selling price—i.e., total 
price less the selling costs. (This alternative .should 
be adopted only when the product is sold by an outsflde 
organization at a fixed figure—e.g., on a commission 
—because selling costa, like all costs, fiuctuate with the 
value of product handled ) The profit per unit product 
will, therefore, be determined by the production of the 
plant, the curve being of the shape of the cost curve 
upside down. These three curves are indioeted in Fig. 2. 

The total profit from this plant is obviously the unit 
profit times the total production. Inspection shows 
that the unit profit curve passes through zero at the 
two points where the cost curve cuts the selling price 
curve. Since the total profit is the product of unit 
profit times production, the total profit curve must also 


it would also reduce its profits. A* management that 
is too anxious to keep costs down is likely to err in this 
regard, especially during periods of high prices. For 
example, during the early years of tbe war prices were 
-so high that almost any increase in cost which brought 
about an increase in production was justifiable, because 
th(‘ increased production overbalanced the increased 
cost. Production costa must be scientifically adjusted 
to correspond with the market of the product. 

Production costs are often used as a basis of judging 
nianageris! ability, This is iieculiarly unfair, because 
the truly efficient manager will have higher production 
costs than the man, with equal technical ability, who is 
■striving for low costa without an appreciation of the 
importance of a proper balance between costs and pro¬ 
duction). A direct comparison of the production costs 
of two plants or departments is inadequate and incon¬ 
clusive. Rfficiency in plant management will result in 
a low cost nirre, but the more efficient of two plants may 
necessarily run at a production coat which is actually 
higher than that of the other. This fact is largely over¬ 
looked by industry. 

With a variation in selling price the height of the 





pass through zero at the same points. It Ih evident also 
that the general shape of the total profit curve must 
be similar to that of the unit profit curve, and since 
it starts from and returns to zero, the total profit curve 
must at some intermediate point reach a maximum, and 
this maximum is the poipt of optimum production at 
which the plant will earn the largest possible return on 
the investment and profits for the management. 

Total Profit and Unit Profit 

It is pbvious that, for the case assumed, the unit 
profit curve goes through a maximum at a production 
corresponding to the minimum of the unit cost curve. 
At this maximum point, however, the unit profit curve 
is flat. This means that, if ^t this maximum point the 
production be slightly increased, the unit profit does 
not appreciably decrea,se. The product of unit profit 
into production must, therefore, increase. The conse¬ 
quence of this is that at the point of maximum unit 
profit the total profit curve—i.e., the product of total 
production into unit profit—is still increasing, and 
therefore the maximum of the total profit curve must lie 
to the right of that of the unit profit curve. (Fig. 3.) 
If, therefore, production be forced beyond the point of 
maximum unit profit, total profit will be increased. In¬ 
asmuch as the ptent should be operated at the point of 
niaximum total profit, this means that the plant should 
be forced at the sacrifice of an increase in unit coat in 
order to realize the maximum return. 

This relation between cost and production is the key 
to the whole situation. It means that low costs of 
production are not a sufficient criterion of efficiency in 
plant management. A properly run plant can always 
reduce its costs by reducing Its production, but thereby 


unit profit curve changes, and the shape qf the total 
profit curve is also modified. With increased selling 
price the unit profit increases and the total jjroflt curve 
is bent toward the right so that the maximum point of 
(he total profit diagram is forced to a point of higher 
production. With decrct|^ing selling price the opposite 
is true—i.e., the maximum of the total profit curve not 
only decreases but also moves toward the left. 

Two special cases are of interest. First, let It be 
assumed that selling price falls to such a point that 
it is exactly equal to the minimum cost of production 
corresponding to the lowest point on the unit cost curve. 
In such a case the profit is negative in valuj, except at 
a production corresponding to the minirtum of the unit 
cost curve, at which point the unit profit becomes zero. 
If the total profit curve be constructed (Fig. 4) it will 
also obviously be negative at all values except at this 
same point, where it will have a "maximum" as before, 
but this "maximum” will be zero profit. Obviously, 
therefore, the plant under these conditions should be 
operated at the point of minimum costs because at this 
point no money is being lost, whereas at any other, 
Iiroduction a loss will be sustained. 

If the sellii^ price be further reduced, the plant must 
obvioSsly run at a loss. The unit profit curve (Fig. 6) 
is still the difference between the cost of production and 
selling price, but is now negative—i.e., becomes a unit 
loss, throughout its extent. The total profit curve also, 
becomes negative—i.e., represents a loss—but it still 
has the same general shape as before, and still has a 
highest point, if considered as a profit,, and a lowest 
point, if considered as a loss. This point will lie to 
the left of the point of lowest cost of production, and, 
if the plant be operated at this production, the lost on 
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the plant will be a minimum. Obviously this i.s the 
point of best economic operation. 

Evidently a plant will not operate under .such con¬ 
ditions except in'the following case.s: The first ca.se i.s 
when the management feels that Hjere i.s rca.sonable ex¬ 
pectation of a future increase in selling price .so that 
the plant will again produce a profit. The other exists 
when the total cost includes fixed charges which, though 
entirely legitimate becau.se they repre.scnt an earning 
capacity of the money invested which can be iljalizcd in 
other similar lines of husine.ss, must bo sacrificed be¬ 
cause liguidation of the business would involve a loss 
in capital so great that the total return in interest on 
the capital .salvaged would be less than the money ac¬ 
tually earned for interest charges by the plant as it 
stands. Such conditions, however, so frequently prevail 
that the criterion outlined above for determining the 
beat operating conditions is usually applicable. 

It is not intended to intimate that the.se curves should 
be used as a rigid criterion of production. Labor con¬ 
ditions, future pro.s|)ect.s of the market, the situation 
with regard to raw materials, and the like, are factors 
of paramount importance in determining modifications 
of production policy. On the other hand, the curves out¬ 
lined above serve as an indication of the direction in 
which production should be modified, and of the extent 
to which it is desirable to go. 

For example, in the case of a plant operating at a loss 
because of selling prices fulling below the minimum cost 
of production, it is usually stated that the reason for 
maintaining operation is to keep intact the managing 
organization, and to keep available the labor for future 
expansion. This i.s quite true, hut it i.s also true, as 
above demonstrated, that there i.s a definite production 
condition*to which corresponds a lowe,st loss al which 
the plant can be run, and obviously under such a market 
situation 4his minimum loss should, if po.ssible, be real¬ 




ized. Furthermoie,* this minimum loss can easily lie 
realized without materially interfering with the main¬ 
tenance of an organization and a suitable labor supply, 
because, under* such conditions of manufacture as here 
aa.sumed, it is usually po.ssible to control the labor sup¬ 
ply within wide limits by modifying the total hours of 
labor, and to maintain as a working organization the 
moat desirable individuals to serve as a skeleton for 
future development. 

The above discu.saion has been based'bn the 1;entative 
a.saumption of uniforpi selliiuf price under given market 
conditions; this a.saumption, however, is in nowise neces- 
apry to a utilization of the curves and of this method 
of analysis of production coats, but was adopted solely 
to simplify the first pre.sentation of the concept. 
Usually with an increased output the selling price of 
the product decreases more or less rapidly, due to the 
increased supply on the market or to a tendency of the 
product to fall in quality with increased production. 
In other words, the sflling price curve assumes the 


shape indicated in curve A, Fig. 6. T^his modification 
of the selling price curve will somewhat modify the 
general .shape of the unit profit and the total profit 
curves. A marked increase in production may result 
in a price curve of type B, involving the necessity of 
sharp decrease in price in order to open up flew uses 
and markel.s to absorb the increased supply of the mate¬ 
rial. The maximum of the total profit curve is .still the 
point of optimum production, and, in general, the sell¬ 
ing price curve is sufficiently flat at the point of mini- 
imum co.st of production so that thp maximum point of 
the total profit curve lies to the right of this point. 
This is always true in a properly designed plant—i.e., 
in a plant the size of which is properly adjusted to the 
market for the product. Unfortunately the war placed 
nr'iiy plants in the wrong category. 

In using 'these curves, construction of the unit cost 




curve as a function of production is the first essential 
point. The co.st curve must in general be estimated, 
because it is not usually practicable to determine actual 
points thereon by arbitrary modifications of production. 
The- estimation of this cost curve becomes relatively 
easy, however, if the production analyst will rearrange 
and reclassify, along the lines already described, the 
data available in the cost department. To make the 
classification and interpretation of these data reliable', 
the analyst'must secure the clo.se co-operation and ad¬ 
vice of the cost department and especially of the operat¬ 
ing engineer.s, because the data for any given plant can 
be interpreted correctly only in the light of a clear 
appreciation of the conditions and methods of operation 
in that individual plant. Subdivide co.sts into organi¬ 
zation, production and super-production costs. The 
operating dejiartment can give a reasonable estimate as 
to the change of the last with increased or decreased 
production, and this rate of change of super-production 
co.sts with production is the only item seriously influ¬ 
encing the shape of the cost curve which it is difficult 
to estimate. The point on the cost curve corresponding 
to actual production being definitely and accurately 
known, it thus becomes possible to get a close estimate 
on the coats for any other production which differs not 
too greatly thereft'om. 

In determining the distribution of special items of 
cost the decision mu.st depend upon the influence upon 
these items of change in production. For example, while 
raw materials almost always fall under production costa, 
direct labor is often an organization cost. Thus moat 
of the labor about a blast furnace should be charged to 
organization and not to production, because the nucleus 
of the labor staff must be maintained to keep the furnace 
in operation at all, whether the production of the fur¬ 
nace be high or low, and in the case of such a furnace 
the labor nucleus is a large proportion of the total labor. 
The factor limiting the production of a blast furnace 
is the life of the lining. Again, the day-rate spinner in 
a textile mill should be charged to organization, because 
the number of spinners is fixed by the number of frames 
in operation, not by the speed, and hence the production 
of those frames. Doffing, however, is a production cost. 
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Similarly in eact specific case the character of each item 
of cost can be determined. 

The cost curve once established should, in a given 
Iilant, be relatively stable. It will, of course, be influ¬ 
enced by changes in prices of raw materials and in 
wages, bBt the influence of these changes can be readily 
estimated. The selling price will, in general, be much 
mole subject to fluctuation. At regular periods, the 
length of which will vary from industry to industry, 
depending upon the rapidity of fluctuation of the selliijg 
price, the charts indicated above .should be con.structei 
and placed before the management as a guide in direct¬ 
ing policy? with regard to production. 


Arghan—A New Filjer 

/ 

T he cheapness of cotton during the jiast half cen¬ 
tury has militated against the introduction of a 
substitute, but it is interesting to note that the pioneer 
of the plantation rubber industry. Sir Henry Wickham, 
realized the possibilities of a plant, now known as 
arghan, about 60 years ago; but economic conditions 
during the intervening period did not warrant its 
cultivation and exploitation. More recently, however, 
because of the high price of cotton and flax, the inroads 
of the boll weevil and other factors of economic and 
international importance, attention was paid in Great 
Britain to the possibility of the transporting of arghan 
plants and their cultivation on a large .scale. Russia, 
before her economic collapse, was an important pro¬ 
ducer of flax. This source is now almost entirely 
barren, with the result that a shortage of over 500,000 
‘tons per annum must be met by the substitution of 
other material. A company to develop thi arghan in¬ 
dustry was organized in London late in l5l9, with Sir 
Henry Wickham as technical adviser. 

Transplanting the Plants 

As with the beginning of the rubber industry, investi¬ 
gations were made and steps were taken to transplant 
a large number of arghan plants from their native 
habitat in the wilds—the precise locality is a secret— 
and to establish them in a desirable area In the British 
dominions. From this fact it would appear that arghan, 
like rubber, is indigenous to a country in which exploita¬ 
tion would be economically impracticable, because of 
governmental or national instability, of the probability 
of hampering interference wiih exportation, or restric¬ 
tive if not confiscatory legislation. The collection of the 
■plants and their transport to the* Federated Malay 
States proved a delicate task, as was the ease with the 
•rubber seeds that were surreptitiously removed from 
Brazil. More than 500,000 plants were collected, the 
time involved being over 12 months; of these, less than 
4,000 arrived alive at their destination. However, care¬ 
ful attention only was needed to preserve the stock, and 
recent reports indicate that the success of the enter¬ 
prise, from the technical standpoint at least, has been 
complete. A nursery was established far from the native 
habitat of the plants. Various governments within 
the British Empire showed a keen desire to co-operate. 
The government of the Federated Malay States first 
granted the company a concession of 30,000 acres free 
of all premium, with a nominal land rent of 60 cents 
per acre, rising to a maximum of $l-per acre. The 
value of this concession is indicated by the fact that 
the rubber companies thereabout pay $4 per acre per 


* 4 

annum for the same privileges. This indicates that the 
colonial government must have been satisfied as to the 
merits and possibilities of the new fiber. More re¬ 
cently, other colonial governments have evinced a desire 
to facilitate the expansion of the new industry, and 
negotiations are under way with India and Ceylon. 

Character of the Fiber 

Arghan is a perennial, ami therefore is easier to 
produce than cotton or flax (being less liable to the 
effect 0 ^ .sea.sonal variations), both of which are annuals. 
Maturity is reached within 2* years after planting. 
The fiber is of unusual strength and resistive power, 
particului'ly in regard to salt water. Testa have shown 
that when fabricated it can bear a strain of 50 per 
cent alwive the same class of goods manufactured from 
Italian hemp or Russian flax. A tensile strength three 
times that of silk and, weight for weight, the same as 
steel has been claimed. The fiber content of the leaf 
amounts to about 20 per cent of its weight, as compared 
with .l to 4 per cent in sisal hemp. The analysts to 
the Federated Malay States Government state, that it 
contains 75 per cent of cellulose, which is above the 
average for fiber of this cla.ss; that it resists alkaline 
hydrolysis, and that it is remarkably free from lignone. 
Immersion in salt water for several months showed that 
the fiber ixisscsses a high degree of chemical resistance. 
One pound of arghan has been spun into 7,500 yards of 
material, and even improved results are expected when 
its properties arc better understood. It has been shown 
to have satisfactory adsorptive qualities, and td take 
dye sati.sfactorily. It also bleaches well. The new 
fiber, which is obtained from the leaf, differs from 
ramie in that no decortication and degumming diffi¬ 
culties are met with. The method of treatment for the 
recovery of the fiber is simple, cheap and effective. 

A committee of Lancashire manufacturers'and spin¬ 
ners has reported that the new fiber will be suitable 
for twine, cordage, fishing-net yarns, tapes and belt¬ 
ings; and that it will evdntually displace cotton from 
all classes of heavy canvas, particularly where strength 
is of paramount importance. As to the coat of pro¬ 
ducing arghan under methods isvolving scientific 
plantation control. Sir Henry Wickham states that the 
plant that yields the fiber is now being placed under 
cultivation for the fir.st time, and that all estimates are 
tentative. But, as it belongs to a botanical ofder char¬ 
acterized by unusual hardiness and rapid growth, it is 
more than probable that an industry may be established 
and maintained over large areas of suitable land in the 
Eastern tropica, at a lower cost than is possible with 
any other .staple product. A preliminary* estimate shows 
that arghan can be produced and marketed for less than 
12 cents per pound to yield a satisfactory ^profit. 

Development of the Industry 

The parent corporation has instituted a plan for the 
develoj^ment of the new industry, whereby subsidiary 
coippanies are formed and financed to develop planta¬ 
tions of 6,000 acres each. More recently arrangements 
have been made with the rubber companies in yie 
Federated Malay States, whereby they are permitted to 
produce and sell arghan on a royalty basis. This fact 
is of significance to those interested in the supply of 
crude rubber. It indicates that the restricted output of 
plantation rubber may not end in financial disaster 
to the growers, as has been predicted by manufacturers 
who would welcome a radical reduction in price. 



992 


CHEMICAL AND METALLURGICAL ENGINEERING 


Vol. 28, No. 22 


.‘-in iilfiiWii ii li 1 j'Fm lull a n (I n D«««9 «(I « II It« iHi II u a ii » a u a a a u a u a » a a a ii ii a ii a a a a u ii lu » aa a aji a u ut 


Machinery 

and Appliances 

for Production and Control 


jEquipment News 

From Maker and User 


Materials 
and Accesgoribs 
for Chemical Industries 


It7.onrinnnflnnnnnnnrinnannnnnannni)flnftflnnflflrinnnonnnnannnnnnaiii)iifli)niinnnflnniiiiniiiiiiftnfln(i!^ 


Direct-Connected 
Air Compressor Unit 

The accumpanyinjr photograph 
shows ail extremely interestinfr de¬ 
velopment of the Price horizontal 
oil engine which has recently been 
made by the Ingersoll-Rand Co., of 
11 Broadway, New York. In this 
photograph is shown an oil engine 
with its cylinder directly in line 
with the air cylinder of a compres¬ 
sor set on the opposite side of the 
crankshaft. In the development of 
100 ih. air pressure, a two-.stage air 
cylinder is used, with the intercooler 
situated below the cylinder and 
forming a support for it. For lower 
air pressures than this a single- 
stage cylinder is used, which is con¬ 
nected directly to the oil engine 
frame. In both the single and two- 
stage cylinders the air cylinder is 
double iteting, which serve.s to help 
the balance of the oil engine. The 
photogritph here shown is of the 
type used with the 100-hp. unit. In 
‘the .lO-hp. unit the air cylinder is 
vertical and mounted on tfip of the 
engine directly above the crank¬ 
shaft. 

This same combination of unit.s 
has also been made in the case of 
ammonia compressors. In this case, 
with the 100-hp. unit, there is an 
actual ‘delivered capacity of gas 
equivalent to 6.3 tons of refrigera¬ 
tion, and with the ,50-hp. unit, to 
31 tons of refrigeration. 

It is claimed by the manufactur¬ 
ers of these* combined units that 
great economies are efTected by the 


use of ,an oil engine in connection 
with a compres.sor. In making a 
comparison with electrically driven 
units, it is claimed that with fuel 
oil at 6 cents per gallon the oil-burn¬ 
ing engine works on a par with 
electric power at 1.1 cents per kw.- 
hr., and with fuel at 1‘2 cents per 
gallon with eh'ctric power at 11 
cents per kw.-hr. 

A Weighing Meter 
For Liquids 

The weighing meter shown here¬ 
with actually weighs the liquid by 
balancing a bucket against a balance 
weight on a scale beam. The bticket 
rests upon the beam by frictionle.ss 
trunnions, while the beam is sup¬ 
ported on knife-edge bearings. When 
a certain weight of water has accu¬ 
mulated in the bucket, the flatter 
sinks until it escapes a lately, and 
then quickly turns over and dis¬ 
charges its contents. 

During the time that the bucket is 
rotating, the inflowing water i.s re¬ 
ceived in a detaining chamber. As 
.soon as the bucket has di.scharged, 
it .swing.s back so that the liquid in 
the detaining chamber flows into the 
main bucket, which thereupon pro¬ 
ceeds to revolve slowly to its initial 
position. In so doing it travels a 
short distance past the latch and 
then, aa more water flows in, .slowly 
comes back against the latch, engag¬ 
ing and locking with the latter, the 
balance weight having already re-" 
turned the bucket to its original ele¬ 
vation. There is no shock, jar nor 
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impact at any time during the opera¬ 
tion. 

The bucket trunnions roll upon 
plane surfaces and there i.s practi¬ 
cally no wear. Each dumping is 
registered by a counting train. The 
accuracy is within 1 per cent, plus 
or minus, at all rates of flow up to 
the maximum. The meter is easily 
calibrated by weighing a single dis¬ 
charge and can be adjusted by mov¬ 
ing one or both of the counter¬ 
weights. 

This weighing meter can be built 
in small capacities for which a 
V-notch would be unsuitable. The 
receiving tank into which the meter 
discharges can be fitted with a float 
contrelling a valve in the inlet con¬ 
nections, where the amount is con¬ 
trolled by the apparatus to which the 
liquid flows rather than by the appa¬ 
ratus from which it comes. Thifl 
meter is being marketed by the 
H. S. B. W.-Cochrane Corporation 
of Philadelphia, Pa. 

Time Punch 
For Recorders 

As an additional feature in con¬ 
nection with the "Columbia” line 
of temperature cecorders made by 
the Schaeffer & Budenberg Manu¬ 
facturing Co., of Brooklyn, N. Y., 
a time punch has been added. This 
feature consists of a punch located 
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TIME PUlfCH 


in the rim’of the recorder, as shown 
by the accompanying drawing. When 
the button is pushed the curved wire 
make.s a perforation in the recorder 
chart—indicating the time of the 
punching operation. This feature 
obviously has numerous uses, such 
a.s recording the time at which cer¬ 
tain operations arc performed or 
readings taken, or it may be made 
to serve as a watchman’s clock or 
for .similar purposes. 


An I-Beam Trolley 

The Yale & Towne Manufacturing 
Co., of Stamford, Conn., has recently 
designed and placed on the market a 
new I-beam trolley of the roller-bear¬ 
ing .stoelplate type. This trolley 
reln'e.sents the latest features of this 
company’s trolley design and em- 
Isxiies the following features; 

Strenijlh —A reserve of seven 
limes the rated capacity. 



SBCTIONAl. VIEW. TALE TROLLBT 


F.exibiliiy —A 1-ton trolley will 
run on a 21-in. radius curve. 

lioUcr Bearitigs—These are heat- 
treated, hardened and ground to give 
lasy lateral motion. They have a 
grease chainlier designed to prevent 
the du.st from reaching them. 

Axles —These are set parallel to the 
l-heam flange, pressed into the wheel 
hubs and supported by the, inner 
bearing plate, la this way they are 
sulijeeted to pracffcally no bending 
.strain. 

Wheels —These are chilled iron 
threads conforming to the shape of 
the I-beam flange, designed to reduce 
the wfar from dust and grit. 

Equalizing Pin —This is of cold- 
rolled steel and will support a shackle, 
an eye, or a clevis. Where extra 
iaaidroom is desired, the chainblock 
can be hooked directly over this pin. 

In demonstration of the strength 
of this trolley, the manufacturer 
offers the following test; The trolley 
was loaded with a 28,000-lb. load 
and the I-beam on which it was sup- 
rorted broke without any damage 
occurring to the trolley. 

Temperature 

Regulator 

'The Kulton Co. of Knoxville, Tenn., 
has recently placed on the market 
a new temperature regulator which 
it calls No. 932. This regulator is 
the latest memlwr of “Sylphon” lino 
of tcmp»;rature regulators, and is 
used for regulating the temperature 
of liquids. 

It consi.sts primarily of a ther¬ 
mostatic element, a power transmis¬ 
sion unit and a regulating valve. It 
is in three parts and so arranged 
that the thermostatic element can be 
installed in the tank containing the 
lifjuid whose temperature is to be 
regulated, independently of the in- 
■itallation of the outer parts. The 
valve in the steam line can also be 
independently installed. After the 
installation of these two parts, the 
power tran.smission unit can be con¬ 
nected between the two, by moans of 
a quick-detachable T-slot connection. 

Power between the tnermostat and' 
the regulating valve is transmitted 
by liquid pressure acting betwen two 
small “Sylphon” bellows. The liquid 
contained in this system is a non- 
freezing liquid which is recommended 
by the manufacturers as giving 
frictionless and satisfactory opera¬ 
tion. The bellows are of the 
“Sylphon" corrugated metal type. 
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Needham Blower 

Many otlices, such as telephone 
and telegraph companies, brokers’ 
ofiices and newspaper _ offices, use 
pneumatic conveyor systems for 
handling papers and other materials 
between various rooms. For this 
use, the Needham blower has long 
had much popularity. In fact these 
blowers are in use in all the best 
known telegraph, cable and tele¬ 
phone companies. 

The .satisfactory operation and 
many good (|ualities of this machine, 
whether used as blower or ex¬ 
hauster, have recently impelled the 
manufacturers to recommend it for 
other uses. It is offered for the at-, 
tention of chemical and allied in- 
du.stry as a solution of some of the 
problems which are here met with 
in obtaining satisfactory blowing 
equipment. * 

This mi^hine is built in capacities 
from 7.') ft. to 1,500 ft. per minute. 

It is direct connected through a 
flexible coupling to a,motor mounted 
on the same ba.se. It has ball bear¬ 
ings throughout, which makes fSr 
efficient operation and permits of 
easy replacements. • 

The drive is from the motor to a 
worm which is dfrect connected to 
the motor shaft, 'fhis worm drives 
two worm-wheels, one on each shaft 
of the blower. By this means, power 
is transmitted evenly to each shaft 
and any spring in shafts or impellers 
is eliminated. The impellers are 
cast integral with the shafts. Shafts 
are vertical. The general design is 
I along similar designs to that of other 
well-known positive blowers. 

The mJnufacti/rers claim that in 
this machine they have a blower of , 
great reliability which is noiseless; 
and that it is 4 )articularly adapted to 
automatic control. It is also 
claimed that it develops double the 
capacity, for a given size, of any 
other type of blower. 
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Review of Recent Patents 


MUUMlinfnMtliiMlilillltllHIllllil 


Some Hints for the Technical Man 

PatentH Dealing With Cane Juke Purification, Wool Cleaning and 
Paper Recovery Deserve lA I tention 


T HK TRKND of industry as re¬ 
vealed by jiatent literature in tlie 
last decade shows a marked increase in 
the number of new alloys jiateiited. 
This is sipnificant. It is an iridicatKin 
of the increasing attention that is bcin^r 
focused on the scientific production of 
alloys and metallic products. Lt'ss and 
less the old cook-book methods, more 
and more an intelligent apjilication of 
elear-heuded, planned exjierinientation. 

This observation was stimulated by a 
patent on the manufaeture of silicon 
manj^nnese-iron alloys. (l,449,i'17)h i.ssued 
to W. .1. Heck and J. A. Aupperle. a^- 
si^ned to the American Rolling Mill 
f’o. of Middletown, Ohio; March 27, 
iy2.'t.) Hy the addition of 2 to 4 k pfr 
cent silicon to iron to which has also 
been added mantranese, a corrosion- 


sesi.'^tanU alloy is p^iiduced. The addi¬ 
tion of manganese to an alloy increases 
its workability. The theory is that the 
lion alloyed with silicon when exposed 
to natural oxidation lakes on a thin, 
velvety, jjrotective coating, made up 
lar^'ely of black majrnetic oxide of iron, 
Topo-ther with silicate of iron. The sili¬ 
con in the alloy [irevents the formation 
of higher oxides upon tfie surface of 
tlie metal. This coating acts as an 
eriaine] covering on the surface of the 
metal, preventing’ formation of ordinary 
rust-ferric oxide, Fe/),. 

Piirifyinp Ruw (lane Juice 

The cost and time required in the 
puritication of raw cane juice are ex¬ 
cessive and all effort c.xpcnded on the 
diminution of these invaluable com¬ 


modities is in lin with economic 
progress and health.^ This is J)y way 
of explanation of our interest in such 
patents as thi.s one (referred to below) 
and to enunciate from time to tiipe a 
useful criterion of attention value. The 
clarification of raw cane juice is com¬ 
plicated by several factors.. If it is 
filtered and then neutralized with milk 
of lime and fi'ltered again, the filtra¬ 
tion is slow, unless a filter aid is used. 
On the other hand, if the preliminary 
filtration is omitted, the fine fibers from 
cane give up alhyminou.s matter which 
is coagulated on neutralization and 
heating. This makes filtaration ex¬ 
tremely difficult. C. J. G. Sorenson, of 
Frederiksted, Virgin Islands, has 
jiatented a method for handling this 
problem. (1,44H,421; March 12, 1922.) 
The raw juice is neutralized with milk 
of lime and heated under 40 lb. pressure 
to a temperature of 110 deg. C. The 
juice still contains the small fibrous 
particles, bagacilio, of cane. By pump¬ 
ing directly to a filter press out of con¬ 
tact with air, the albuminous matter is 
kept from coagulating. 

Advance in Paper Technology 

The increasing cost of new stock for 
paper manufacture is creating a con¬ 
dition that makes improved recovery 
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The fiilliiw Illy imnibri's lin\c liccii 
l«rtni from tin- Hvall.'iblo of 

Dm' Offirinl (Sdzttfr of tlio t'lllti'd .Stall,is 
Ofllrc bociiiiHa t)io\ iippoar to 
biiv*- i)«-iilrii nt inten st for ('In ni i( Mi i 
rradyr*s T)ioy will lio .Mtvulied laloi b\ 
('him .{ Mil ’.v Htdfr iiiul ibo.sc vvlilcli. m 
oiH' Judgment, art* mowt worthy will bo 
pnbllHlu'il 111 abstnot It is n-coy^nizrd 
that •a'i- I'aniKit always antioipalo out 
loaibMs’ iidorc.sts and aocoiditiylv this 
tohaticc list l.s inibllabi'ii for the Ih'IhIH 
of thoso who may not «'aic to awoit nui 
Judyim iit and .synopaia. 
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SrrtM-nliiy and Slziny 1'to<- 
oss atai Apparahi.s ti f Ilnrksl.iff 
la'iiM-r (’olo 

l.I.'ia.TKil yVpjiaratiis for Atitomati- 
rall.v 10xtlfij;ulsJdti^; Kins in Oil Tanks 
and Oilier Stnutnies o .1 Holnn'-, 
Tnlaa. Okla 

^ l.-iri.a.7!il i^'tiix or Solvent for Use in 
Teelinienl I’iocohs a .A K«dlv, Tyoji- 
don, I'bijilaini HH.sijjnor to Borax t’nn- 
Holidated. Ltd . London 

1.^5').80*1 lOla.stie <;*iski*t Oompo.sitlon 
.T Pltlorj I’lttsbiii'pli, I’a , iiaHlunor to 
Wldtaker-t iloasnor ('omjiany, WlieelioK- 
\V Va ^ 

1 -Midliod of and Ajiparatii.s 

for OleuniiiR t'lahos A N Oiold, Im- 

<|Uo.snr, I'a 

1.4r)r>.K'l6 — Air-Konditioninp oi Hnrnidl- 
fyln^,' and MoatitiK Sy-stom tj U l.ow’ts. 
IMalntleld, \ ,1,. aaaifrnor to (’.nrrier 

I'bijjlnft i itij; t'oi’pmailioii. New Yoi )i 
l.irt.kKO.’t—Knvukanizod Rubber t’oni- 
jvosition K W. Stockton. iMtlabiirgli, t'a 
as.slj.'-tmi' t(> Almidmim Seal Ko Now 
Kenslnyilou, Ka 

1,1 F>ri,9f)7—-Vlliralinj? Tronimol Screen 
A (■ Lamiin Lonver. t'olo 

1,-lari ,‘>11 - Oil Purifier A. R Oinin. 
I’lovoland, Ohio, a.s.Hipnor to J K Heene. 
('|o\ clanil 

t,ir.:).‘t::7 -.Method 
foi I’lo\rnthiR the 
Boller-Keed 
It MorlHon 

1,471 r>.963 - 1 dtliopotio 
Manufacture V !<' 
vllle. Ill 

l,4r*R.H66— Merhnnism for ronvevln^; 
Hot (lliiaaware M. .). Owens, Toledo, 
Ohio,, jiK^lRnor to ()«*en8 Bottle Oo 
Toledo. 

1.456,9771--ApimiHlu.i for PufllnK or 
IdaintegratlnR Material. A. R. Spencer 
and W. J. PU‘W8, Oloveland, Ohio. 

1 , 4 7) Ti . 9 9 5 — BleachlnK Earth C 
tTan-rer. Zur*a«b. Switzerland 


1 l.'oliiKi -Tiiquid Iloalcr an<l Vapor- 
I/.'I <’ 10 Waid, ('liarlcston. ^V. ^’a 

1.17) 6,0]*)—Pi()f'e.'4.s for ICxtractinR Oil 
II A Wentworth, Deer Bland. N B, 
I 'aiiada 

1 17)6,023—Furnaoe Atch ('onsdi pr tlon 
I- n HoKl)ein. (7blcHRo. Ill, as.sifrnor to 
.M II Deliick Oo , (7bicaRo, ill . 

1.176.037)—M*‘lal Dust and Pioo'.s.h of 
MakinR the Same M. II. Newell, San 
I'lnnclHco ('allf, as-slRnor lo llu' .\lioya 
t'o , San KranclHco 

1.17) 6,044--Po.8itio?ied Klecliode W 
\\ SlrouR, Meclianic.shurg. Pa , assignor 
to Ke«»-aich ('orporatlon. New York 

l,4r»6,0!)7- I'Yal l'leon<>jTilzer \V O 
Oi iflln, WashlnKton, D P 

l.l'i6 064—PiaxesH and Apparalu.« for 
Making Sul)>bnric Acid W. K laimo- 
iinu\, iHubelbi, 'I’enn, 

1.4 7)6,067) Manufacture of Sulpliuri( 
Ai id W !•’ I..aniorcaux, Isabella. Tenn. 

1.4 7)6,067—Apparatua for Screerdrm 
Oranulnt Materials. R A Leahy. Bonne 
T« rt *•. Mo 

1 4 76 09.7- Pressure Oil Filter. F E 
PolMns, ('onshoho<-kt‘n, Pa 

l.l.'i6.l0L'i—Ohemlcal Apparatus, B. B. 
I’oRler, I’levt'land, Ohio. a.ssiRnor to Oen- 
eial l-'lecttic t'o 

LUi6.Ill -Olay Prttducls and J’roce.va 
ot I’n'parliiR Same E O. Acheson, N<-w 
^ ork 

1.4 76,112- Ileflocculaled I'roduct and 
Pi orcss of Prepai injf Sanu‘. E (4 .4che- 
.son. New York 

1.17) 61 M7---vVKiUitlnK TX'Vlrc T J. 
Putnam, Bo.ston, Mass 

1.1.76,167) -Ore Separator. .S, H, Whit¬ 
ney. San l-’rnru'isco, Oalif., a.sslRnoi of 
one-fotirlh to .A. A Eddie, San (•'rjin- 
i i.vco 

1 176,224- Method and Machine for 
.Making ITepared Hoofing, A. K t'ur- 
I ier. Milli.s, Mass, nsKlB-nor to Baker 
Kubhei f’ement Co., Boston. 

l.l7H.!l7)2-~Proces.s of CoatliiR Metals 
Metal 1’liosphldi‘H. S. Peacock. 
WbeeliTiR. W Vn , Hsalgnor to Wheelma 
i^tei'l & Iron Co,, Wheeling, 

1.4.76.277 - Apparatus for Heat Ex- 
fbauRe E. Sliaw, Toronto. Out., ('an- 
Hda 

1.47) 6.270—SuRar-Wasldng and Water- 
.MeasurlnB Device. W'. W. Hartman, 
Los Anpek-s, t'allf. 

1.47) 6,274—IToces* of Rendering ^tctal 
.Nori-Oxidlzable and the Metal. W J. 
Keep, Detroit. Mloh. 

1.47) 6,308—Acid-Proof Mortar. P, 0. 


of and Apparatus* 
Absorption of Air by 
Water^ir Otlier Liquid I'l 
HsirtlepiM)!, KnRlSnd 

and Method of 
Mel.sler. ('olllns- 


Ekslioin, Stockholm. .Sweden, aHMiRtiDi 
to AklicbolaRel Syrefa.sl Murnlng. Stock- 
hi'lin, SwiMlen 

1.47) 6,312- Combined Sludge S«‘parat- 
Ing and Drying Bnsln. K. Inilioff, E.^J.sen. 
Cermntiy 

1.4.76,.32.3—Proces.s for Treating WooiD 
and Other I‘orous Substance.s E H 
MiPberson, Los AiiRele.H, and ,1 M 
Abrams, San h’l’anciseo, ('.sl)f 

1.456,3.32—T’ro< e.s.s of Di ving anil IMe- 
parlng Fertilizing Materials F. J Nasli 
BrtHiklyn, N Y. 

1.4.76.341- Explo.slve Pompositloii. V\' 
O Snelling, .Mlenlown, Fa., assignor to 
'I'rojan Powder {'o, New' Ytnk 

1.476.37,3- Mill D. Ji Paie. West 
Jcffer.son, (* 

1 47)6,360—Air Filter A Budil. Ber¬ 
lin-'I'*'rnpelhof, Germany 

1.4 7)6,361)—Thernioplnstlc Coiripoaition 
and T’nweHH of C'ompoundlng the Same 
E de Stubner, New York, assignor to 
(k'lumbia Gi'aphopbone Monufact uring 
Go. Bridgeport. Gonn 

1.47) 6,370 -Proee.sH of Making Water¬ 
proof Higld Artleb'.s from Pulp W II 
Drake and J .1 Drake. Gleveland, Ohio 

1,476.390 — Safety Device for Plants 
Delivering Inflammable T,iquldH. M. Lud¬ 
wig Berlin-Llchlerfelde, (Jerman.v as¬ 
signor to Marline & HUneke Machlnen- 
baii-Aktlen-GeHellschaft, Berdln. 

1,456,392--Retort for the Treatment 
of ( arbonaer-ous or Other Materials P 
p Marshall, Weatmlnsler, London, Eng¬ 
land. 

1.456.419— Pror'ess and Apparatus for 
the Production of Low Bolling Point 
Ilydrocarhona .1 c. Black. Destre- 
hnn, I,a. 


Hesselmn n, 
1.456,486 
Alumltium. 
T>. G 
1,456.492 


Saltsjo-Storangcn. Sweden 
—^Gom])(>und for Cleaning 
C. M. H)‘men, Washington. 


. - -Surfacing Composition for 

Highways and the Like. D. M. Hepburn. 
Phlladidphla, Pa. 

1 456,494--Ollproof (/oatlngor Imnrcg- 
^ Rowland, Cincin¬ 
nati, Oluo. 


l.4.)6.495 — ManufHcturr- of Carbon 
W(‘ctrodc.s. S E. Hleiirln, Hogunas. 
Sw'eden. a.sslgnor to H<3gunS.s Blllesholms 
.Aktk'bolag, Helainborg. .Sweden, 


. *> . - 

Complefe speclfleatlons of any United 
States patent may be obtained by remit¬ 
ting 10c. to the Commissioner of Patents, 
Washington, D. C. 
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methods for old stock highly desirable. 
B. M. Baxter, of Cleveland, Ohio, seeks 
to make possible the recovery of fiber 
in waste paper contaminated by various 
foreign materials. (1,461,522, assigned 
to Xir Reduction Co. of Pittsburgh, 
April 10, 1923.) In principle the ap¬ 
paratus (;on.sists of a long rotating 
slotted drum suspended partly sub¬ 
merged in a tank of water. The drum 
i.s provided with openings in both ends. 
Into one end the paper waste is fed. 
The waste in rubbing over these slots 
as the drum revolves is reduced to pulp 
and flows out into the tank. Angle 
irons are ^ located as to elevate waste 
solids to the discharge opening. The 
process is thus continuous and is 
claimed to give cheaper and more sat¬ 
isfactory recovery of fiber from refuse 
than any method now in use. 

Zinc Oxide Process 

The New Jersey Zinc Co., through 
J. A. Singmaster and F. G. Breyer, has 
patented an operating improvement in 
the Wetherall process. (1,450,704; 
April 3, 1923.) This process is a pre¬ 
liminary step in the production of zinc 
oxide and consists in making the 
zinciferous material ready for the pro¬ 
duction of zinc oxide. It consists essen¬ 
tially in adding to the charge itself an 
admixture of porous non-slagging ma¬ 
terial. This diminishes the tendency to 
slag and block up the charge—a prnces.s 
that effectively prevents further roast¬ 
ing. Furthermore, the process suggests 
the u.se of a layer or bed of this non- 
slagging porous material between the 
woiking charge and the ignition fuel. 
It is claimed that greater facility of 
operating is obtained, greater flexibility 
of operating conditions and corre¬ 
spondingly better yield of well-roasted 
ore. 

“Dry Cleaning'’ Wool 

The removal of dirt and grease from 
wool without the assistance of a liquid 
solvent is claimed by II. Y. McBride. 
(1,449,G13; March 27, 1923, H.saigned 
to the United States Wool Co.) Gyp¬ 
sum is the^ degreasing agent, but it 
must be prepared by burning to a 
point where it will no longer take up 
any moisture. In other words, it is 
completely dead-burned. In addition it 
is neces.sary to grind the gypsutfl to a 
very fine powder—about 250 mesh. The 
wool is rotated with the gypsum in a 
fumble barrel and then removed and 
shaken free by a du.sting process which 
IS standard trade practice. It is 
claimed that the wool may then be spun 
and dyed with unusual facility. 

Sizing (lompoaition for Paper 

A sizing composition especially suit¬ 
able for the tub treatment of high- 
grade pai)er results from the treatment 
of alum-tanned leather scrap with 
watqr at higher temperatures. Pieces 
of scrap in a tub or vat arc washed 
with water to remove as far as possible 
the salt and alum. Jhe salt is washed 
out thoroughly and the solution, con¬ 
sisting of scrap mixed with ten times 
its weight of water, is heated by steam 
until the leather has been entirely dis¬ 


solved. A clear light-colored sizing 
composition results. This may be 
applied directly, but the addition of 
enough alum to give 10 per cent concen¬ 
tration on the basis of the dry leather 
scrap originally used is recommended. 
After this addition the mixture should 
be heated sufficiently to incorporate the 
alum thoroughly. (1,449,892, isisued to 
P. W. Codwise; March 27, 1923.) 

Fireproofing ('.onipounil 

A cheap methaid of producing fire¬ 
proof constructiow is suggested by 
W. L. Wooton of Brooklyn. (1,451,485; 


April 10, 1923.) Eslentially it means 
the impregnation of wood and fiber 
with calcium chloriJe with which is 
mixed small quantity of salt and gyp¬ 
sum. It is prepared by adding to 150 
parts of slaked lime and one part of 
salt a mixture containing 99 per cent 
by volume of hydrochloric acid and 1 
per cent sulphuric acid. This mixture 
can be used directly for impregnating 
cotton and other textile fabrics, plaster, 
wood and so forth. The composition, 
being infusible, renders the impreg- 
mued material fireproof. No details are 
given us to method of impregnation. 
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Bbok Reviews 


Nitrogen—In Peace or War 

Review of Some Current Literature of International 
Significance 



By GRiNNia.L Jones 


Tnu .Nithihikn lNl)n.sTRY Py J If Part- 
infjltm jind L. II. l'ar\-f r xi 1 S36 pn , 
ZS tlmni'.'J .'iTid 19 pliitcH, I'cinstiililc A 
Co, London. r.IZZ (1> Van Noslnitid. 
Now Yolk, 19L’;n I'lioo, $G 

HE rapid growth of the nitrogen 
industry and the great stimulus to 
research on nitrogen fixation during 
and since the war have inspired the 
publication of several new books. A 
German, B, Waeser, has produced a 
typiefil Teutonic handbook, “Die Luft- 
stiekstoflindustrie,” systematic, detailed, 
ponderous, hut relatively free from 
critical analysis and comparison of the 
various processes; es.sential to the ref¬ 
erence library and to the specialist on 
nitrogen fixation, but a bore to moat 
readers. 

Ues Memoires de la .Societe des In- 
genieurs Civils de France (eighth 
aeries, vol. 75, pp. 172-342, 1922) con¬ 
tains a series of articles broadly cover¬ 
ing the, nitrogen industry, chiefly not- 
ab'e for the best available description 
of the Claude process, written by 
Claude himself.' 

The splendid group of American 
chemists at work in the Fixed Nitrogen 
•Research Laboratory at Washington 
have published a “Report on the Fixa¬ 
tion and Utilization of Nitrogen” (No. 
2041, 1922), which contains a detailed 
description and a critical comparison of 
the existing processes. This report 
also contains considerable disclosures 
of the conclusions reached as a result 
of the research that has beep carrieS 
out in this laboratory, but it is not 
burdened with the details of the experi¬ 
mental proof of the conclusions. 

From England we have the “Final 
Report of the Nitrogen Products Com¬ 
mittee to the Ministry of Munitions of 
War” (1919), together with a later 
“Statistical Supplement” (1921), which, 

'For an abstracted translation see Chcrti. 
rf Mel., vol. 28, No. 11, pp. 498-501, March 
14, 1928. 


although weak on the purely technical 
side, is unique for its .systematic com¬ 
pilation of the woj'ld statistics of the 
industry and for its discussion of the 
competitive strength of the different 
branches of the nitrogen industry.’ 

“The Nitkouen Inpustry” 

b'rom England we have also the vol¬ 
ume by Partington and Parkef, the pri¬ 
mary subject of this review. This book 
is so profoundly influenced by the ear¬ 
lier British report just refentd to that 
it may almost be regarded as a popu¬ 
larized edition of it, with many good 
pictures and much more or less super¬ 
ficial technical descriptions added. The 
authors emphasize the vital importance 
of nitrogen fixation to Great Britain in 
war and peace and freely criticize the 
handling of the situation by British offi¬ 
cials and financiers. •” 

The book discusses the Chilean ni¬ 
trate industry, byproduct ammonia, 
svnthetic ammonia, the cyanamide proc¬ 
ess, the arc process and the oxidation 
of ammonia. TlSe chapters dealing 
with the Chilean nitrate industry and 
the oxidation of ammonia are the best. 
Many statistical tables pre taken from 
the earlier British report with little if 
any effort to bring them down to date. 
The thermodynamic and kinetic theory 
of the processes is touched on very 
lightly. Indeed, the presentation is so 
simple, clear and superficial that it can 
be followed by a reader having only 
the most elementary knowledge of 
chemistry. Di.sc^psures of information 
which has not already appeared in the 
technical press are conspicuously ahj 
sent. Thus the description of the cata¬ 
lysts for the ammonia synthesis Is con¬ 
fined to the following: 

The cHlsIysls are usually mixtures of 
various HUbiitBnceH. Metallic iron \n the 
main constituent, but amall amounts of 
other subatancea called "promoters” are 
added. One of these is molybdenum. 
ITranlum may also be used. Very pure 
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It'bn^.accOvilinv to^Nernst, ha^ a vtity sIlKht 
action The catalyet wast 

atatod to be the aame aa that uaed in mti- 
nmnla oxldatloil, probably oxide 6f lion and 
chromium; It rematna active for 2 ycara 

In view of the ftfct that the (Jernian 
plants have been visited by British, 
French and American chemists ant 
that the authors have been members of 
a British organization which has been 
active in research work on nitrogen 
fixation the inference is plain that the 
authors, if they had desired to do so, 
could have given a much more detailed 
and accurate account of the chemical 
nature of the catalysts; of the method 
of their preparation; their efficiency 
under various conditions of tempera¬ 
ture, pressure and gas velocity; and 
their sensitiveness to poisons. 

This book will be the least valuable 
to the specialists of any of the new 
books on nitrogen fixation referred to 
above. But the book can be fairly 
judged only with reference to the pur¬ 
pose of the authors—viz., to impress 
upon the general public the unique po¬ 
sition of “the greatest, the most mi 
portant key indu.stry of all,” Judged 
in the light of this purpose, this book 
is admirable. It is to be hoped that in 
America, as well as in (ireut llnta n, 
it will roach a large public chemists, 
newspaper editors. Congressmen, in¬ 
vestors, public spirited citizens. Lot 
every chemist buy a copy to lend to 
his friends and see that a copy is made 
available in the public library in his 
home town! 

(lONTIlAKTINd (ItlU POSITION 

‘ With ENtiiatNu's 

• 

Tho American reviewer feois con¬ 
strained to reply to this criticism of 
Great Britain by a Briton. If the sub¬ 
marine had actually secured command 
of*the sea, as it so seriously threatened 
to do in 11U7» Great Britain wo|^ld have 
been forced to ucknowledpe defeat 
through starvation with or without a 
nitrogen fixation industry at home. It 
was therefore sourni public polic’.v for 
Great Britain, in the crisis of the war, 
to concentrate her full resources in 
steel, labor, and in the brains of her 
scientific rgen and inventors to the con¬ 
quest of the submarine, to the neglect 
of all other things ^ven a well-de¬ 
veloped nitrogen industry yielding a 
large surplus for fertilizer above the 
military requirements could not make 
Great Britain independent of imports 
of food. The submarine was mastered 
in the nick of time and the policy of 
the government was thus justified by 
succcs.s. 

In the United States, on the other 
hand, the situation was and remains 
1 fundamentally different. In 1917 tho 
possibility had to be faced that the sub¬ 
marine would secure vv'tual copimand 
of the sea. In such a contingency the 
United States, although denied a defi¬ 
nite victory, could at least avoid defeat 
through invasion as long as the supply 
of explosives did not cease through lack 
of nitrates. With an adequate supply 
of nitrates available from the air, the 
United States and Canada together 
could defend themselves against inva¬ 
sion indefinitely even if completely shut 


off from imports by sea. A failure in 
the supply of rubber would be embar- 
ra.ssing and of coffee inconvenient, but 
no imported article, except sodium ni¬ 
trate, is really essential for the national 
existence and military defense. This is 
the reason that the United States in 
1917 and 1918 made frantic efforts to 
.secure a supply of nitrates from a 
source beyond the reach of the subma¬ 
rine, whereas Great Britain postponed 
the problem until after the war. The 
lesson of this Englislf book on “The 
Nitrogen hndustry” i? thus even more 
vital to the United States than it is 
to Great Britain. 


Indrx for EngineerH 

<'aTAI.I .HIM ilnOANlC <'1IEMIHTIIY. HV 

Volk, r.l2X Tlic AmtO'K'MTi Soeirty uf 
MiLliitiiical Engineers. 675 pp. Price, |6 
This work, the* be,st yearly index of 
periodical literature from the engineei'.s 
point of view, reache.s with thi.s issue 
its iwenly.first volume. Throughout 


iU long record of eervice the book^as 
year by year become mtre valuable; ite 
field of action has been made broader 
by the inclusion of more and more pub¬ 
lications among those received, and the 
presentation, especially with reference 
to the method of claasif]?ing and cross- 
indexing, has been improved. > 

The number of publications reviewed 
now covers fulljl 1,300, including peri¬ 
odicals, reports and other items. Of 
these, articles to be indexed have been 
selected from over 600, of which ap¬ 
proximately BO ptr cent are foreign 
publications. The individual references 
have been written in a much more 
concise form than formerly, thus per¬ 
mitting an index of greatly increased 
scope to be published with the addition 
of but few pages. 

G. L. Montgomeky. • 


linpurtant Articles in 
Current Literature 

.Muir fhiin fifty hiduslrial, tccliniciil 
ui .m j.-riliflc iKirltHlU'tilH and trndi- papi' 
uM n viewuu logularly by the alaf!’ tif 
I'lirm t( Met Thi‘ ai U<1's listed below 
liavc l)iTn .si'lei'tul from ibcsr pubtlra 
lions bn iiuse tliry ropn-sent the most 
< on.sjiK uon.v tlu‘lnl'^ in < oni. inpoi 
lifri.iiuH' and coiiHcijuently .shoulil be 
of < tnislilerutib' iiitoif.sl to oui lo.uli 
Tliosi' that aic of Linusuai interrat will 
tx' pnlilisiml lalur in alisliaet iri (b 
(i' pai i tnont , but since It ia frequently 
iinpo'^.sitdi' to prepare a sali.sfactory ali- 
sli.'H't of an article, tills ll.st will eniibk 
(Mil tcmb'is to kuep abrca.st of curren 
llliiatuic and direct their reading to 

.i<l \ iiiilaKc 'Tlic rriHgazlnt’S revit^wed 

h.ivr all been ri'ctdvod wtthin a forliilglit 
id our jiuhlicaiion date ‘ 

l•^)l{^1A’^ll)N. (’iiRMiCAL Constitution 
AND liTii.i/.ATioN or Oil. Eugene Crand- 
moiiKni 'Pile llrst of a aeries of reviews 
oil iiHluHtrial .science written for the 
.'iitrinecr J,t Gf‘‘nit' Civil, May Hi, 1923, 
tip Iti-O 

Ai-roWATin HKr,ui,\TK)N or Nitihiokn 
i)Mi)i',s IN THU CiiAMiiRa I'ROCKaa or 
Sn.i'iiiutiu - AuJP MANtirACTURE. Kai 
W.irnunt; Outline of a proposed system 
based (in 1cnii>erature lllfferen<a s between 
ehambei.s. CJiimie cf Indufitne, April, 
pp. 671-.r 

lONTtiKTir Tannins U. TJ. Croad. 
Ileview of flic history, luethods of man- 
ul'act'irt' and vise of these products. 
./ Soc (.'hon. hid.. May 11, J923, pp 
2 ii!{t 2(t7T. 

Till'! I.I.ANPAROr RKFINCHT or THK 
\ vm.o-i’Kn.siAN Co. A aeml-teehnical 
dl.stUHsion of the first Anglo-l’crsian 
pl.int to be installed In South Wales. 
ffitiiiiMlry iC Jiiduslrp, May IX. I!t23. 
PP '1X2-6. 

Tiiio Stuuam - Lini: Kiltkh. .T. \V 
Hitiddev, A nolo on a new filter in¬ 
vented i)v I'rof. Hele Shaw. Chemistry 
.( Imlvfttn/. May IX. 1923. p. 4X9. 

-UctuoIi.s of Khtablishtno Waof 

UaTK.S ANP DBTKUMlNINn riiOMOTlONS 
rr T Carruth. A reduction of per- 
•Sonne! prot)lents to a fixed basis by use 
of queHtloniialrcK and graphic ratlr.K.s, 
I'tip.r Trade Journal, May 24, 1923, 
pp 49-.5X. 

Continuous Digestion or Paper PirLP. 
Itayrrtond Fournier. A proposed appa- 
r^'tUH which nuik»‘a continuous digestion 
possible under moderate preBsurc. Paper, 
May 23. 1923, pp. 5-6, 

Deaciuno of 'I'annin Matekials, J. A. 
Keavell Note.s on the Thorncroft 
I’atent Tveaching Apparatus. OHorntral 
Age (Ix)ndonD May 12. 1923. pp. B06-8 

Mo.st Modern Cement I^ant in 
Franck J. Proutoau. Pollet k Chau- 
snn Plant at (jargenvillo has most up to 
date apparatus on all departments. 
Hock Products, May 19, 1923, pp. 11-20. 

Coal Carbonization as Appubd to 
Powbr-Plant Practicb. V. Z. Cara- 
erlatl. The lead bath method of low- 
temperature carbonization applied In the 
boiler house. Power, May 29, 1923. 
pp. 831-6. 


Fundunumtulg of CutalysiH 

CATALTSia IN OROANK' (hlBIMlSTRY. By 

Paul Sabatier, translated by E. Emmet 

Reid 406 pages. D Vnn Nostrand Co.. 

New York, 1922. lYlco, 35. 

There is only one reason now why 
Sabatier’s text on catalysis in organic 
chemistry should be read in the original 
French. If you are unskilled in the 
reading of scientific French, Sabatier’s 
book is a good text to study, with its 
relatively simple language form.s, its 
wide range of scientific words and the 
general interest of the subject to holil 
your attention. But Professor Reid's 
translation is a far more u.seful text if 
it is information on the subject of 
catalysis that you need. It i.s broader, • 
it is better, more accurate and more 
detailed than the original, which itself 
is a classic. So it is not even necessary 
to say that the book is indispensable. 
Anyone who takes catalytic work seri¬ 
ously, and most of us ought, would be 
foolish to be without it. 

Tho book i.s a detailed record of the 
contributions of the catalytic investi¬ 
gators to preparative organic chemistry. 

It is especially concerned with the re¬ 
actions of hydrogenation and dehydro¬ 
genation, hydration and dehydration, 
those reactions in which the Sabatier 
researches have been most fruitful, in 
which the contact catalyst has meant 
the ready attainment of otherwise diffi¬ 
cult enSs and in which new processes 
of the laboratory and the industry have 
‘found their origin. As a compendium' 
of such it is invaluable. It has a fur¬ 
ther value to those who would know 
what has already been accomplished 
and who would embark upon the labors 
of extension and amplification; because, 
on reading this book, one cannot but 
be struck with the largely empirical 
nature of the achievements in contact 
catalysis. And to some of us there 
must come a desire,to see the empirical 
make way for the more rational. To 
do this, however, we must know, thor¬ 
oughly, the empirical. 

It ia on the theoretical side that 
Sabatier’s book is T^eakest. Professor 
Reid has helped materially to correct 
this by incorporating a chapter by 
Professor Bancroft on theories of 
catalysis. Reading this section, how- 



Jvne 4, 1928 


CltEinCAL AND^)|^«^XnK3ldkL'^4;itof^BB'N(< 




ever, the reviewer feels that a con- 
siderable period %f time must have 
elapsed between the receipt of the con¬ 
tribution and the publication of the 
book.. Professor Bancroft’s views have 
already progressed materially beyond 
the thoughts expressed in the chapter 
he contributes to this book. In addition 
to this chapter there are copious signed 
footnotes by various interested work¬ 
ers in the field in this country which 
amplify very helpfully the data in 
the text. 

The method of pagijg is confusing, 


the numbers being on the inside e^ge 
of the page, paragraph numbers oc¬ 
cupying the position usually occupied 
by page numbers. One doubts whether 
this is wise. 

From the graceful biography of 
Sabatier contributed by the translator 
the pessimistic research man may take 
courage. The work which has rendered 
Sabatier's name illustrious in the an¬ 
nals of his science was all done after 
20 years of research work in i^other 
branch for which Jie is practically un¬ 
known. ilUGH S. T.^yi>OR. 


Cotta Co, several vea|B ajro, Mr. 
Frerichs resigned and became afRlfatod 
with the Federal Terra ,Cotta Co., 
Woodbridge, N. J. 

Dr. Hans Goldschmidt, inventor of 
the "thermit” reaction between metal¬ 
lic Sxides and powdered aluminum, now 
widely used as a process for welding 
steel and for producing some of the 
Jess common metals and alloys, and 
the originator of many other scientific 
inventions, died suddenly in Baden- 
Baden, Germany, on May 20, 1923, 
Professor Goldschmidt was born in 
Berlin in 1861. His father was the 




1 


Men in the Profession 


E. F,. Avars, chairman of the refrac¬ 
tories division of the American Ceramic 
Society and recently superintendent of 
the silica brick plant of the American 
Refractories Co., at Joliet, Ill., has 
severed his connection as a result of 
the change in management of this 
plant. Mr. Ayars had been in the 
eni|iloy of the American Refractories 
Co. in variou.s capacities in the oper¬ 
ating department for 5i years. 

Marion G. Bryce, president of the 
United States Glass Co., Pitt.sburgli, 
I’a., was tendered a testimonial dinner 
by stockholders in the company at the 
William Penn Hotel. May 22, Ernest 
Nickel, treasurer of the company, acted 


auspices of the local sections of the 
American Society of Mechanical Engi¬ 
neers and the American Chemical So¬ 
ciety, at Baltimore, on May 2U. His 
address was on "The Refining and 
Recovery of Peti’oleum Oils by Silica 
Gel.” 

George K. Morrow has been elected 
president of the American Cotton Oil 
Co,, New York, succeeding Lyman N. 
Hine. Mr. Iline will become vice- 
I)resident and devote a portion of his 
time to the affairs of the company. 

F. N. Rhodes, assistant works man¬ 
ager for the Wilson Portland Cement 
Co., Ltd., of Auckland, New Zealand, 
was in San Francisco recently and 


proprietor of chemical works and tin 
smelters which he had founded in 1847. 
Hans Gold.schmidt studied at the uni¬ 
versities of Berlin, Leipzig, Heidelberg, 
Strassburg and at the Institute of 
Technology at Charlottenburg, receiv¬ 
ing the degi’ee of Ph.D. from the 
University of Heidelberg in 1886. In 
1887 Goldschmidt entered the firm of 
Th, Goldschmidt, Essen Ruhr, Ger¬ 
many, in joint partnership with his 
brother. The attention of the latter 
was applied mainly to the business 
management of the company, while 
Huns devoted himself to scientific re¬ 
search. Under their joint guidance 
the firm grew rapidly in importance. 
Professor Goldschmidt visited this 
country vr-ry frequently in the years 
before the war, to supervise his inter¬ 
ests in the Goldschmidt Thermit Co. 
(now the. Metal & Thermit Corpora¬ 
tion). Through his death the world 
loses a chemist of great knowledge and 
inventive genius. • 


as tua.stmaster. 

II. V. Burgard, consulting nietal- 
lurgi.st, of Hollywood, Calif., has re¬ 
turned from an extended trip in 
.Arizona and Nevada on professional 
business. 

,1. V. N. Dorr has been made an hon¬ 
orary member of the Phi I>amda 
Upsilon scholastic chemical fraternity. 

R. C. Hartong, formerly chief chem¬ 
ist al the plant of the Goodyear Tire 
& Rubber Co., of Akron, Ohio, has been 
elected president and treasurer of the 
Chemitex Products Co., recently organ¬ 
ized to e.stablish a plant at Mogadore, 
near Akron. 

Dr. Victor F. Hess, chief phyticist 
of the U. S. Radium Corporation, has 
resigned to assume the chair of experi¬ 
mental physics at the University of 
Graz, in Austria. 

^r. Gustave E. Landt has resigned 
his position on the teaching staff of 
Columbia University to engage in re¬ 
search and development work with the 
Agosote Millboard Co., Trenton, N. J. 

D. S. McAfee, of the Dorr Co., was 
recently in San Francisco. 

Joseph McAuLlFFE^has resigned as 
mill ^superintendent of the CarilKiu 
Metal's Co. to devote his entire time to 
the Mace Co. G. G. Gentry has suc¬ 
ceeded Mr. McAuliffe^as mill superin¬ 
tendent of the Caribou Metals Co. 

E. B. Miller, vice-president of the 
Davison Chemical Co., Baltimore, Md., 
addressed a meeting, held under the 


visited jiearhy cement plants. 

Dr. #E. E. Slosson is cn route to 
Sweden to be a guest, along with a 
small gi-oup of journalists, of the 
municipality of Gothenburg at its tri¬ 
centennial. 


Obiluary 


John Van Vorst Booraem, aged 86, 
for half a century a prominent engi¬ 
neer in the sugar-refining industry, 
died on May 24 at his home in Brook¬ 
lyn, N. Y., after a brief illness. As a 
young man Mr. Booraem studied engi¬ 
neering for 5 years in France and 
fermany. In 1861 he was engaged as 
a marine engineer for the government. 
From 1870 to 1882 he was connected 
with the Decastro & Donner Sugar Re¬ 
fining Co. and from 1882 until 1898 
he was consulting engineer for the 
American Sugar Refining Co. 

William D. Frerichs, a pioneer in 
the terra cotta industry and one oft 
the organizers of the Atlantic Terra 
Cotta Co., New York, died at his resi¬ 
dence on Amboy Road, Tottenville, 
SUten Island, May 17, aged 77 years. 
He entered the employ of the Perth 
Amboy Terra Cotta Co., Perth Amboy, 
N. J., about the time that this company 
was formed, in 1877, then the only 
company in America devoted to this 
line of manufacture. Following a re¬ 
organization of the Atiantic Terra 



American ahbociation or Cereal Cheii- 
iTH. iiliilh Jinnual unnvunlloii, Hotel Sn‘*r- 
iun,*t*lib u*o, June A to 9. 

AMKRICAN (’itBMICAL SiMMOTY. full meet* 

ijf. Milwaukee. WIh., Sept. 10 to 14. 
.AMEHICan I'llEMlCAI. Sdciktt, New York 
ei’lion, rejfulaf nu’etiijK, Kuniford Hall. 
‘hemlfl'tH’ Club. .Tune 8. 

AMBRlrAN El,r.i-TllOCHKMirAL 

iirty-fourlTi nieellnR, Hayton Ohio. WFpt. 

7 to 29 (ilttteH pioviHloiml I 

AMKHIOAN HlKCTKOI-LATKKH SlMVlKTV, 
It'vel^lh annual nieetlnjf. l’roviilt'n 4 'e, K. i . 
uly 2 to 5 • 

AMKfiu-AN Oah AetuKMATioN. atiiiual oon- 
enllon, Atlantic CItyi Ocl. 15 to 20. 

AMERICAN Institute or Chemical 
iiufRH, Hunimer meeting, Wilmington, L>ei.. 
une 20 to 28. 

AMERICAN IJBATKKR CHEMISTS ABMClA* 

'ION, twentieth annual coii^'entlon, (jreen* 
»rler. White Sulphur Sprlriga. W. Va.. June 

8 and 9. 

AHsof'iATioN or Iron akp Steel klec- 
’RTCAi. Enoinkkrs, Iron and Kteel exposition, 
{ufTalo, aN. y.. Sept, 24 to 2» 

AMERICAN SOCIBTT FOR TBETIMO MaT^ 
iiALB, twcnty-Klxth annual meeting 
'onte-Hadilon Hall Hotel, Atlantic City, 
lime 2.5 to HO. 

Institute ov' Maroarin MANT;rACTTfRER8, 
’ourth annual convention, Hotel 'irayinore. 
\tlantlo City. June 14 and 15. 

National BxposihoN or CHamoAi, In- 
msTaiss (Ninth), N<.w York, Hept. 17-2- 

Nationai. FsaTiLizEn association., 
thirtieth annual convention. White Hulphur 
Springs. W. Va., Juno 11 to 1C. 

National Umk Association, fifth annual 
convention. Hotel Commodore. New YoiK 
City, June IS to 16. 

sociarr ros Stzzl Tsbatino, Eaetern sec- 
tlonai meeting, Bethlehem, la., June 14 
and 15. 

Tati/)R aociBTT. Hotel Onondaga, 8yra- 
euse, N. Y-. June 7 to 9. 
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Summary of the Week 


'I'hc (ieolojjical Survey rcjHirts matci'ial iiu'j-aases in 
production of lead and zinc pigmenlx for 1922. 

German pn ducers of chemicals and dyes are reported 
to be considering e.stablishment of ])lanls in the United 
States. 

Official custom.s return.s show that exports of chemi¬ 
cals and allied products for April were valued at about 
the same totals as those for March, 

Standards of strenjrths for co;il-t!ir products arc ex¬ 
pected to be announced very sisiri. The> will form :i 
basis for levying duties on imjiorl.s. 

Advices from Germany state Ihtit there is a .scarcity 
of caustic soda in that country. 

Imported chemicals are held in larne amounts in the 
s)iot market and prices are bein(j sluuled on many selec¬ 
tion's. 

The lower selling jirices for jrasoline haw hroufrht 
out an easier situation in motor benzol. 

* The sjuirtape of arsenic, which was predicted earlier 
in the .season, has not stimulated buying and ))rices are 
workinp Jower. 

Prices for future positions of linseed oil are consider- 
^ibly under spot prices, reflecting an easier market for 
seed. 

t 

Copper sulphate of foreijfn make is steadily decliniiiK 
in iirice with considerable stocks to be worked off. 


As a result of the recent conference of the American 
State.s, Iraifemarks of this country may be recognized 
ill .^’outh American countries. 

A committee has investigated conditions in the cus¬ 
toms service at New York and made suggestions to ex¬ 
pedite the passage of imported goods to the consignees. 

The Tariff Gommission is reported to have under con¬ 
sideration a plan to compile its own figures on imports 
and exports, independent of the Commerce Department. 

Resale lots of phenol sold at d.fic, per lb., which is a 
drop of 10c. per lb. from the recent high. 

The U. S. Treasury is ; i ekin.g $40,000 as duly charges 
against the cargo of German dyestuffs brought in on 
the submarine "Deutschland.” 

A decrease in the April wholesale trade of t) P' r cent 
fiom the March record was announced by the federal 
Reserve Hoard, 

Klectrochemical interests are negotiating foi' water 
power rigH'ts in North Carolina and Tennessee. 

French chemist claims to have devised process where¬ 
by coal can be dissolved. 

The daily average production of petroleum in .Yin'il 
increased to the high record of 1,937,707 bbl. 

Some round lots of cyanide of soda changed hands, 
with imported bringing 20c. per lb. 


Germany Striving to Preserve Its 
Chemical Industry 

Intensive Effort^ to Maintain Manufacture on Large Scale—Relief 
From Export Taxes Asked—Lower Freight Rates and 
Reduced Coal Prices Demanded—Establishment 
of Plants in United Slates Considered 


G ermany is more anxious to pre¬ 
serve its chemical industry than 
any other activity within its boun¬ 
daries. LatCvSt advices from that coun¬ 
try indicate that intensive efforts to 
that end are bcinp exerted. The Ger- 
inan.s would rather maintain tlg?ir chem¬ 
ical industry than even the manufacture 
of iron and stetd, despite the success 
‘which always has attended their opera¬ 
tion of metallurgical plants. 

The principal reason for the desire to 
make the chemical industries Germany’s 
greatest jndu.strial endeavor is the fact 
that it uses German raw materials al¬ 
most exclusively. It provides more 
labor for Gernwns and presents a field 


in w'hich the Germans believes they are 
particularly .skilled. 

To this end the German chemical 
manufacturers arc demanding relief 
ffrom export taxes. In addition, they 
arc asking special reductions in the 
matter of freight rates and coal prices. 
It is contended that all other industrie.s 
can afford to contribute something to 
the effort to restore the chemical in¬ 
dustry to its former pre-eminence. 

It is known that the Aniline Cartel 
is only awaiting the agreement on 
reparations to begin a very active cam¬ 
paign. The cartel is more concerned 
because of the loss of American busi¬ 
ness than over any other development 


of the po.st-war period. T.ho fact that 
American dye manufacturers now are 
furnishing 93 per cent of all dyes used 
in the United States is a .severe blow 
to the cartel. The .successful produc¬ 
tion «f blue indunthrene in America has 
convinced the German chemists that the 
American industry soon will attain “is 
high efficiency as ever wa.s reached in 
Germany. 

Seriou.s consideration is still beipg 
given to the establishment of large- 
plants in the United States. Once that 
the reparation matter is settled, it Is 
believed that Carl von Weinberg will 
make the long-promised survey of the 
American situation. Apparently there 
is a widely held belief that the interests 
of the Badischc ,.can be forwarded by 
the establishment of plants in the 
United States. • 

It is known that most of the French 
dye manufacturers believe their inter¬ 
ests would be seeved best by effecting 
a close working agreement with the 
Bfidische. There is every reason to be¬ 
lieve that the progress already made in 
that direction will continue. 
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April Exports of Chemicals Practically of 
^ Same Volume as March Shipments 

Soda and Fertilizer Groups Show Increase—Outward Movement 
• of Explosives Displays Decided Slump 


E xports of Cheiliifals and allied 
products in April continued in prac¬ 
tically the same volume ns durinR 
March. In the grand total there was a 
difference of $36Qi000 in favor of 
March, but there were several instances 
of decidsd increases among the chemi- 
'cals proper. Both the soda and fer¬ 
tilizer groups showed increases over 
March. The value of April exports was 
at a rate nearly $2,000,000 in excess of 
the rate of the ehemical exports in 
April, 1922. 

Sodas and sodium compounds to the 
extent of 36,605,402 lb. were exported 
in April. The value of pigments, paints 
and varni.shes exported in April was 
about $200,000 le.ss than in March, but 
.still is decidedly ahead of the rate of 
exportation in April of 1922. 

Fertilizers and fertilizer materials to 
the extent of 98,236 tons were exported 
in April. This compares with 89,519 
tons in March and 87,161 tons in April 
of 1922. The increase applied us well 
to sulphate of ammonia. The April ex¬ 
ports of that commodity amounted to 
15,670 tons, as compared with 12,951 
tons in March and 12,743 tons in April, 


1922. The heavy movement of this com¬ 
modity to Spain has ceased entirely, 
but shipments in greater volume are 
moving to the Orient, 

One of the big slumps ot the month 
was in the explosives group. In 
March 3,254,747 lb. of explosives was 
exported. This fell to 1,744,405 in 
April. 

Certain of the individual items in 
whifh decided changes in movement are 
taking place are as follows: 



April, 

April, 


\m 

1925 

Qnmnip. or 

'M02 

22,038 

Suiphunc iicni, 11) 

Wood niid dcimiuri’d alco- 

1.991,^68 

368,586 

liol.BiiI 

Aninuinm niid luiiinoimiiii 

h2,57') 

81,085 

oornpoiindf*. IL 

281,817 

562,594 

('ulciiim rurludc, lb 

1.5^9.138 

407,658 

DlmnhinR powilrr. 11) 

2.788,036 

659,335 

(\)pP«T Hllljlluitf, lb 

17,495 

47,010 

( ’vRiiidf) of Boda, lb 

180,070 

447,773 

Hfirni.lb 

1.625.025 

4,217,604 

Cuuslic Hodii, ]b 

15,017,777 

12,284,777 


The figures are those of the De¬ 
partment of Commerce. They have 
just been compiled from the returns 
from the forty-eight customs districts 
in the United States. 


Sigurd Dyrup on European 
Trip 

Sigurd Dyrup, formerly of Copen¬ 
hagen, Denmark, now technical director 
of the Cook Paint & Varnish Co., Kan¬ 
sas City, Mo,, has sailed for a couple of 
months’ trip abroad, checking u|) latest 
developments in the paint and varnish 
industry. While abroad, Mr. Dyrup 
will visit the plants manufacturing 
some of the most important basic com¬ 
modities. lie will return to this coun¬ 
try in tinfe to supervise arrangement 
and installation of new mechanical and 
chemical apparatus in Cook’s new fac¬ 
tory, which will be completed by that 
time. ■ 

A farewell dinner was given Mr. 
Dyrup previous to his departure, ati 
which Charles R. Cook, president of the 
Cook Paint & Varnish Co., presented 
thim with a sapphire and diamond scarf 
pin. 


Vigorous Activity in 
California Cement Industry 

Expansion in the hydro-electric power 
industry in the West is largely re¬ 
sponsible for a considerable spurt in 
the production of cement in California. 
The’ Santa Cruz Portland Qement Oo. 
is doubling the capacity of its plant at 
Davenport, Santa Cruz county, and will 
soon be in a positioft to put out 10,000 
bbl. per day. A new corporation, 
headed by John F. Humberg, vice-presi¬ 
dent of the Engels Copper Mining Co,, 


has iieen formed to utilize the cement 
mat^‘rial in the quarries of the Three 
Rivers district and to erect a plant, to 
cost about .$4,000,000, about 6 miles 
from Exeter, Tulare county. The 
Monolith J-^ortland Cement Co. is en¬ 
larging its plant at Monolith, Kern 
county, and plans to be in a position to 
supply fi,000 bbl. per day by the end of 
192n. 


Ueutsi'liland Duties Dispute 
Focused in Baltimore 

Tho wheels of time grind slowly. The 
U. S. Treasury is now .seeking $40,000 
of duties claimed on the cargo of the 
.submarine “Deutschland.” ' Circuit 
Court Judge Rose is hearing the ease. 
A. Schumacher & Co., consignees of the 
cargo, admit that $10,000 is due. Dis¬ 
trict Attorney Woodcock, conducting the 
government’s side in the proceeuings, 
said the dyestuffs coat $332,000 when 
bought in Germany. The freight 
charges on the cargo, Mr. Woodcock 
said, were $998,000. The government 
contends that a part of this sum really 
was part of the purchase price for the 
dyestuffs and should be included in the 
duty charges. 


London Tallow Auction 

At the weekly London tallow auction 
held May 30, the offerings consisted of 
1,624 casks. Sales reached 480 casks 
and prices realized were 9 pence lower. 


• • 

Electric Foundera Continue 
Research Activities 

The Electric Steel Founders' Re¬ 
search Group held a regular meeting of 
executives of the five electric steel foun¬ 
dries conducting co-operative research 
work, at Wernersville, Pa., M“.V 14 to 
17. The various phases of the research 
work being done by the members of 
the group to improve the quality ol 
steel castings and increase efticiency in 
methods were discuBseii in detail. For¬ 
mal n'ports giving the status of the 
present research investigations were 
read on such subjects as facing sand 
mixtures, core sand mixtures, electric 
furnace practice, heat-treatment of 
steel castings, production control and 
porosity in castings. 

At this meeting plans were made for 
conducting research investigations on 
additional steel foundry problems. The 
results obtained from the work done 
so far have been so beneficial as to 
make it highly desirable to study in¬ 
tensively some of the additional com¬ 
plex problems involved in making thin 
section electric steel castings of intri¬ 
cate design. 

PlaiiH for Paper and Pulp 
Remeureli Aiiiiouneed 

During the coming year the Technical 
Association of the Pulp and Paper In¬ 
dustry proposes to carry on the work 
of research which has been undertaken 
during the past few years. The general 
standing committee covering the manu- 
turing processes—mechanical, sulphite, 
sulphate and soda pulp^-will con¬ 
tinue its inve.stigation of proposed 
modifications and of the use of ne^ly 
developed ajiparatus, at the same time 
fosteriiflr improvements in efficiency and 
the establishment of standard practice. 

Among the subjects of research will 
be gum and wax papers, the develop¬ 
ment of special test methods for special 
jiroducts, and research on dr.vi«« of 
paper and pulp products. The work of 
the waste committee on white water 
ioHses and on heat losses throughout 
the mill will be carried on vigorously. 
As an aid in cWlulosc research, it is 
intended to co-operate with the Cellulose 
Division of the A.C.S. 

• 

Power Developments 
Proposed for South 

Electrochemical and electrometal¬ 
lurgical interests arc negotiating for 
water-power rights on the Pigeon, 
Clinch, Powell and Holston rivers in • 
western North Carolina and eastern 
Tennessee. It iS believed that the water 
powers on the western slope of the 
southern Appalachian range can be de¬ 
veloped as successfully as has been 
done by the Southern Power Co. on the 
eastern slope. Incidentally, this plan 
is meeting with opposition from those 
most interested in Muscle Shoals de¬ 
velopment, who would like to see these 
industries locate at that point. 
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American Cotton Oil to Be 
Reorganized 

A short time a/fo reports were cur¬ 
rent to the effect that the American 
Cotton Oi] Co. was to be mer^fcd wife 
other cotton oil concerns. Either these 
reports were not based on facts or 
Deffotiations did not work out Hueeess- 
fully, as no merger has been made and 
denials of any contemplated nierjjer 
came from parties directly mentioned 
as principals. It is now unofficially re¬ 
ported that plans for reorpanizinjr and 
recapitalizinir the company are bein^ 
worked out by the officials and directors 

Capital consists of $14„W2,:iOO uuth(jr- 
ized (i per cent non-cumulative prefi-rred 
stock, of which $10,11)8,000 is outstand- 
inif, and $20,2,17,100 common authorized 
and outstandinK. Eunried debt totals 
$13,500,000, of which $.'),000,000 is 20 
year 5 per cent bonds due in 1011 
which while a direct ohlip;ution are not 
a mortp:a(te. The rest of the funded 
debt consi.sts of $8,,'>00,000 ,5-year 0 per 
cent notes due September, 1924 , orig¬ 
inally $10,000,000 dated .September 10. 
Under terms of the indenturi' conipuiiy 
agreed to retire $500,000 annually. 


PlioMphate Rock Sliipiiieiit8 
in 1922 

Acuordinjt to the Department of the 
Interior, 2,417,881 tons of phosphate 
rock valued at $10,828,140, was shipped 
from mines in the United States durinp 
1922, a.s shown by statistics collected 
b.v the (leOlojtical Siirvi'y. Florida, the 
leading .state, shipped 2,058,591 toms, 
worth $8,dll7,522, more than nme-tenth.s 
of which was land-pebble phosphate. 
From Tennessee, 153,309 tons, worth 
$2,107,,!82, was rejiorted, including a 
comparatively .small quantity ffom Ken¬ 
tucky, most of which was brown rock. 
Small shipments were rejiorted from 

Idaho and South (larolina. 

« 

--— 

*.tlectro-lVI«‘tals Planiiing 
Califoriiiu U<‘v<‘lopiiu‘iit 

Importtinl jlevelopnients in electro¬ 
metallurgy in California are presaged 
by the annonucement that plans have 
been proposed for the construction of 
a dam at Ishi Fiahi Falls, on Klamath 
Fiver, at the base of which a 110,000- 
hp. hydroelectrfc jilaiit will be erected. 
This project, sponsored by the Electro- 
Metals Co„ is preliminary to the manu¬ 
facture and dikiribution of electrometal¬ 
lurgical products at a point on the 
Californian seaboard. 

^ The Electro-Metals Co. is equipped 
to carry the project to a successful 
technical and business conclusion. Of¬ 
ficials include Bulkefey Wells, vice- 
president and managing director of the 
Metals Exploration Co.; W. W. Crocker, 
vice-president of the Crocker National 
Bank of San Francisco, and William 
Braden, former president of the Braden 
Copper Co., of New York. Frank Lang¬ 
ford, mining and electrochemical engi¬ 
neer, has made a study of plants and 
processes in operation in France, Ger¬ 


many, .Switzerland and Scotland, and 
has visited the bauxite deposits of 
France and Italy, as well as other po¬ 
tential deposits in Ceylon and India. 
The result is that sufficient data are 
available to indicate that ore could be 
delivered at Trinidad or Eureka, Calif., 
at a lower cost than would be incurred 
by a railroad haul of a few hundred 
miles. Construction work on the new 
dam IS e((pected to commence when the 
necessary government,, and state per¬ 
mits have,been issued 


Corrosion Data Availubir 
in the Near Future 

The (Ihumical Warfare Service's data 
on the corrosion of metals and maUrials 
by acids and alkalis is likely to be avail¬ 
able within a few weeks. Major Gib¬ 
son, sjieaking for this branch ol the 
si-rvice, says: 

“This compilation is not being issued 
by the Chemical Warfare Service, due 
to the fact that it is desired that those 
scientists who contributed important 
jiarts to the compilation may have fuh 
credit for the same, and may be able 
to present the results of their work 
before scientific societies, and have pub¬ 
lished under their respective signatures 
the jiapers embodying the data for 
which each is responsible. 

"I'apers hy Messrs. Calcott anil 
Whetzel, together with a paper hy Mr. 
Whittaker, will be published hy the 
American Institute of Chemical Engi¬ 
neers as a monograjih on corrosion. 
This monograph should cover the osseii- 
tials of the ('hemieal W'arfare con pila- 
lion on this .subject." 


Zinc liigtilutc Seeks 

Fu-upernliuii of Gnlvuiiizers 

The steps taken at the .St. Louis 
meeting of the American Zinc Institute 
looking to closer co-operation with the 
galvanizers are regarded by H. h'oster 
Bain, director of the U. ,S. Bureau of 
Mines, as one of the most important 
outcomes of the meeting. Heretofore 
the galvanizers have believed that the 
zinc industry has had little concern for 
their problems. .Now that the Zinc 
Institute has taken the initiative look¬ 
ing to close co-ojieration, it is helieved 
that much can be accomplished toward' 
overcoming difficulties that are harmful 
alike to the zinc industry and to the 
galvanizers. Each is interested, Mr. 
Bain believes, in improving the quality 
of galvanized sheets. 

.Since the change from iron to steel, 
galvanized sheets have gradually lost 
much of the good reputation they once 
had, Mr. Bain points out. This is due 
to the fact that a different and a more 
difficult technical process must be em¬ 
ployed. He believes the technology in 
galvanizing steel sheets can be brought 
to the same plane of efficiency as was 
obtained with the use of iron sheets. By 
the production of a better product, it 
will be possible, he believes, to increase 
very greatly the domestic market for 
zinc. 


Stamford Chemists Dine 

About forty-five members and guests 
of the Stamford Chemical Society gath¬ 
ered at the annual banquet on Monday, 
May 28. Retiring President Stevens 
outlined the work done during the past 
year and asked Dr. Getman to tell the 
visitors of the,prizes the society has 
offered to the high school students in 
Stamford for e.ssays on chemical sub¬ 
jects. President-elect H. W. Banks 
then introduced Charles Wadsworth, 
assistant editor of Chern. & Met., as 
toastmaster. Addresses werj made by 
Schuyler Merritt, Representative in 
Congress from the Stamford district, 
and by Harrison E. Howe of the Amer¬ 
ican Chemical Society. 

April PtMroleuiii Output Is 
Greater Than Conguniptioii 

During April, according to the sta¬ 
tistics of the Geological Survey, the 
daily average production of petroleum 
increased to the high record of 1,91^7.- 
7d7 bbl. Daily average imports oi 
crude petroleum, as reported to the 
Survey by importers (105,500 bbl), de¬ 
creased 22,KK7 bbl.; daily averag e euji- 
sumption (1,H56,900 bb!.), as indicated 
by deliverie.s to consumers, decreased 
Slightly, with the result that for the 
first time since April. 1922, domestic 
production ef crude petroleum was 
greater than consumption plus exports 
of ilomestic and imported crude petro¬ 
leum. 

Pipe line and tank line stocks oi 
crude petroleum increased 5,HH9,000 bbl. 
during th(‘ month. 

INew Yellow Dye Is 
Produeed in II. S. 

K. I. du Pont de Nemours & (io. an¬ 
nounce the development of an important 
acid yellow dye, especially noted for its 
excellent resistance to light, being one 
of.the fa.stest acid yellows in this re¬ 
spect. The new color is known as 
Pontacy] Dight Yellow ;JG„.Hnd on ac¬ 
count of its good solubility and bright 
clear shade is an important color for 
lakes, being well adapted for use in the 
manufacture of printing and litho¬ 
graphic inks. On paper, it is suitable 
for dipping, coating and calender color- 
ing. 

This dve is one of those which has 
been imported in important quantities 
from Europe, and its development here 
makes it available for American manu¬ 
facturers as a native color. 


Drop in Wholesale Trade 

A iletreaae in the April wholesale 
trade of 9 per cent from the March 
record wa.s annomced by the Federal 
Reserve Board last Thursday. The 
board attributed the loss to sea.kona! 
cause.s aifd reported that it was not in¬ 
dicative of any serious economic condi¬ 
tion. The sales f€r April this year are 
17 per cent greater than those for 
April, 1922. The greatest sales de¬ 
creases were in jewelry, shoes, dry 
goods, clothing and diamonds. 
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Washington News 


Standards for Coal Tars to Bo 
Issued This Month 

The Treasury Department expects In 
issue early in June ils official list of 
standards of strengths of coal-tar dyes 
and chemicals -which is to he the basis 
of assessment of duty on imports. 

A tentative list, Specifying approxi¬ 
mately 100 dyes, was drawn up a month 

• ago and’copies were sent to importers 
and domestic producers for criticism 
and suggestion, flopies of the replies 
have been .submitted for study to col¬ 
lectors and appraisers at the leading 

' port.s, esiiecially at New York, where 
more than 95 per cent of the coal-tar 
products are entered and where the 
chemical laboratory of the Customs Di¬ 
vision is located. Those suggestions 
which appear to improve the tentative 
list will be incorporated in the final 
draft. 

The 1922 tariff act provides that coal- 
tar product.^ be assessed for customs 
duty according to the weakest strength 
of similar products imported in com¬ 
mercial ciuantities prior to July 1, 1914. 
as many such products now are being 
imported in stronger concentrations. 
The list of so-called standards of 
strength is being compiled for this 
purpose. 

• Drawhack Allowed on Refined 

Soya Bean Oil 

Thi' customs service of the Treasury 
Department granted an import draw- 
baej{ last week on refined soya bean oil 
and soap stock manufactured by the 
Portsmouth Cotton Oil Refining (kirpor- 
ation, of Portsmouth, Va., from im¬ 
ported crude soya bean oil, the regula¬ 
tions being amended to provide that the 
manufacturing record and abstract 
therefrom should show the value of the 
refined soya bean oil obtained instead 
of the vaTue of the imported crude soya 
bean oil used. 

Shortafiie of (Caustic Soda 
in Gormany • 

A new period of shortage of caustic 
soda in Germany seems to have set iff. 
The Russians and Austrian,s appear to 
be willing to pay more for this com¬ 
modity than domestic buyers in Ger¬ 
many are willing to pay. In turn the 
Germans are reluctant to buy abroad in 
the face of the present currency situa¬ 
tion. 

Services of Chemists in 
Demand 

,Practically no unemployment among 
chemists exists, reports to .Washington 
indicate. Not only are the services of 
competent chemists in great demand, 
but the sum of salaries and compensa¬ 
tion being paid chemists exceeds by far 
any previous total ever paid in the his¬ 
tory of the American chemical industry. 


Tariff Board May Ctmipile 
Import ami Export Statistics 

The Tariff Commission ha.s had under 
consideration the advisability of collect¬ 
ing its own reports on the monthly im¬ 
ports and exports. It is heW that by 
such procedui^ the totals for our 
foreign trade >^iuld be m©re readily 
available to the commission and changes 
in tariff schedules might be made more 
promptly in cases where development.^ 
would make such changes necessary. 
This wtirk would be indi^iondent of 
the* Commerce Department and would 
rcciuire expansion in the New York 
oftice to handle the collection of im¬ 
port and export figures. 


Trademark Agreement Willi 
South America 

lleni-y P. Fletcher, Ainba.ssador tii 
Belgium, has returned from the con¬ 
ference Ilf American stalc.s recently 
held at Santiago. Mr. Flctchcv stated 
that at the conference an agreement 
had been reached whereby a United 
Statics trademark registered at Montc- 
viilci), Uruguay, or at Havana, Cuba, 
may secure recognition in all of the 
South American states. 

Cuiiudu May Apjioiiil CustomH 
Oifirial at New York 

A*report from Ottawa state,s that the 
Mifiister of (Commons has informed the 
members of the House that the ap 
pointment of a Canadian customs officer 
at New York is still under considera¬ 
tion. The iiucstion arose on a iliseus- 
sion of the all-water route from C.ann- 
ilian eastern ports to Vancouver, via 
the Panama Canal. A Canadian cus¬ 
toms officer, it was pointed out, woulit 
Ilf needed to aupervi.se transshipment 
of cargoes broken in hulk at New York. 

Tariff Comiiiisnion Repurts to 
Be Ready Thi» Month 

The Tariff Commission has notified 
the Pre."ident that reports covering 
surveys undertaken by the commission 
to determine the necessity for inveati- 
gntions into different commodities for 
the purpose of adjusting duties will 
bo completed by the latter part of the 
month. The report on one commodity 
is said to be ready now. It is the 
intention of the commission to take 
action upon four o" five other com¬ 
modities and to forward ryiorts of*its 
preliminary surveys as completed. 

Increased Arsenic Pmduction 
in Canada 

Increasing amounts of white arsenic 
are being produced at the silver mines 
of northern Ontario. The fart that the 
arsenic is bringing high prices has re¬ 
sulted in no little stimulation to the pro¬ 
duction, it is stated. 


Gains in Odtpbt of Lead 
and Zinc’Pigpients 

From figurpH compilod by the Geolog¬ 
ical Survey, it is evident that substan- 
|ia! increases in production were made 
in the cases of lead and zinc pigments 
in 1922. The figures as issued give 
totals marketed rather than, produced 
but are relatively true in either case as 
an index of larger supplies. 

Notable increases were made in the 
sales of all zinc pigments and salts ex¬ 
cept zinc chloride, but there was a fall¬ 
ing off in the average price per ton. 
The largest output of zinc oxide made 
in the hisUiry of the indu.stry was 
recorded, the gain amounting to 73 per 
cent over the output in 1921. The 
amounts marketwl were as follows: 
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Ceane and Desist Order 
Apiiiist Philadelphia 
Company 

The Federal Trade Commission •has 
issued its order against* Dudley D. 
Gessler, Philadelphia, Pa., who sellft 
dyestuffs and chemicals ui»der his own 
name as well as under the name of the 
Keystone Chemical Co. The Comrpis- 
.«ion’s order reads as follows; That re- 
spondt^it, Dudley D. Gessler, and his 
agents, cease and desist from, directly 
or indirectly, giving or offering to give 
to superintendents, foremen or other 
employees or representatives of cus¬ 
tomers or prospective customeni- with¬ 
out the knowledge or consent of their 
employers, cash commissions, sums of 
money or other things jf value, in order 
to induce such employees or represen¬ 
tatives to purchase, on behalf of their 
employers, the products of respondent 
or to recommend such purchase to their 
employers, or as promised rewards for 
having induced such •purchase by their 
employers. 

t 

Surcharge Rates for Duties 
Paid in Spanish Currency 

Assistant Secretary of the Trea.sury 
Mo.s.h has issued to collectors of cus¬ 
toms Jhe curropey conversion values for 
computing countervailing duties on ma¬ 
terials from Spain, imported during.the 
first quarter of the year. The rates of' 
surcharge for duties paid in Spanish 
silver coins or notes of the Bank of 
Spain were, for the months indicated,- 
as follows: January, 23.79 per cent; Feb¬ 
ruary, 23.39 per cent; March, 23.29 per 
cent, and April, 24.62 per cent. 
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Commiftee Investigates Customs Service 
at Port of INcav York 

Suggestions for Prompter Kelecse of (Joods From Government 
Custody—Importers Protested Against Delays—Conges¬ 
tion at Appraiser’s Stores Has Been Itelieved 


PUNEST W. CAMP, director of the 
-1—/ c’UHlorns service, was head of a 
special commiilee recently appointed to 
make an investitrution of conditions in 
the various departments of the cus¬ 
toms service nt the port of New York. 
This eommittet* was an out^rrow’th of 
protests lodjred by importers who 
claimed that serious delays were en¬ 
countered in seeurinK delivtu’y of ^rottds 
after the latter had reached the local 
port. Assistant Secreyiry of the 
Treasury Moss accordin^rly appointed 
a eominitti’e headed l)y Mr. (’amp to 
analyze the situation and recommend 
plans for improving: the customs 
service and (“xpeditinjf the movement 
of ^oods tti consiii’nees. 

The committee completed it.s investi- 
jfation a week hro and wliile no jmltiic 
announcement of tlie lindinK' of the 
committee has been made, it is said 
that the report oH’ers several su^^o-s* 


(ions for the betterment of customs 
service. 'Hie increu.se in imports un- 
deubti'dly has had sonietyini; to do with 
;he delays in passin^^ iToods through 
the (ustoms service arid the n(‘W tariff 
law with its provisions for valuations 
ami ad valorem duties also has slowed 
lip the work of oflicials, especially in 
I lie A))praiHer’s Stores. It is not ex- 
|)ecl<‘(i that lh(‘ situation will lie aided 
hy any additions to the present foi^ce, 
as fuiuls are lacking;:, but practical 
suua'estinris for simplifying the han¬ 
dling of crouds throu^di the various 
(Icjiartmenl.s arc expected to be fol¬ 
lowed by ^ood results. Incidentally it 
m statetl that work in the Appraiser’s 
.'>tor(‘s. where the icroate.st cause of 
delay ('XisUal, has been arran^jed so 
that (he period of eon^reslion has 
liassed and fairlv piamijd delivcwies of 
e'oods throup'h the customs service are 
now h(‘!i!^ made. 


l'ru<l*“ iNoleis 


Ralph Black, formerly with K. 1. du 
Pont de Nernour.s & Co., has joined the 
sales department of Th(‘ Kuibtb‘isch 
Corjioralion.' 

A report from Melbourne states that 
olive oil Kuarunteed to be the pure 
product of olives, made in Mildura, is 
now obtainable in Victoria, Australia. 

Krdoel U. Kohlewertunp and Dr. 
Franz Zernik of Berlip, (Jermany, have 
perfected a process for manufacturing 
an od(f^iess soap from naphthene acid. 

The Beljrian linoleum industry manu¬ 
factures almost exclusively for domes¬ 
tic consumption/there beinj? less than 
50 metric tons export«l during 1921^. 
Production is limited to medium and low 
^frudea, while hij^h ^Trades of linoleum 
are imported. Durin^r 1922 Belgium 
imported 3,075 nutrie tons, valued at 
14.231,775 francs. 

The Roessler Dasslacher Chemical 
Co., New York, w’ith plant at Perth 
Amboy, N. J., haa presented a claim of 
$708,864.02 a^rainst the German Govern¬ 
ment for damapes sustained durinp the 
w’ar, 

Sales of pumice stone iii this country 
in 1922 amounted to 50,047 short tons, 
which compares with 37,108 short tons 
in 1921. 

The annual consumption of casein in 
.lapan is estimated at 500 tons, most of 
which is imported from Australia. Due 
to a shortage in AUvStralia this year, 
casein has been increasing in price. At 


jire.^enl it is 0.60 yen per pound Gasein 
IS used hy the .lapaiiese in the maniifac- 
ture of art paper. 

The Hercules Silica A.sphalt (’o. has 
lieen organized at Shellield, Ala. The 
<i)m))any owuis extensive asphalt de- 
iiosiis lU'ar Shetheld. ^ 

.1. li. Boisse has been designated as 
the New York Gity repre.sentative of 
the Hermitito Chemical Corporation, 
The eorjioration is organized under the 
laws of Delaware with an uuthorizi'd 
lapita! stock issue of $1,000,000. 

I’iumms C. Craven, president of the 
(Dimberland (’homical Co,, 47 West St., 
New York, has been indicted by the 
federal Grand Jury on charges of con- 
si»lring to defraud the government 
through violation of the Volstead law. 

K. A. Bland, secreUry of the Tan¬ 
ners’ Council of America, has Ijeen 
elected president of the New York So¬ 
ciety of Trade Secretaries. Mr. Brand 
ha.s heen prominent in trade association 
work for a number of years. Prior to 
directing the work of the Tanners’ 
Council he was engaged in foreign 
trade promotion work for the govern- 
morit, 

J. V. Finamore has organized the 
Paterson Dyestuff &. Chemical Co., with 
hea^'.quarters at 134 Sheridan Ave., 
Pater.son, N’! J. 

Complaints against several promi¬ 
nent oil companies charging them with 
forcing their customers into using ex¬ 
clusively their own oil tanks and equip¬ 
ment have just been dismissed by the 
Federal Trade Commission. 

Edward Mallinckrodt, of St. Louis, 
has given $500,000 to Harvard Uni¬ 
versity for a chemical laboratory. 


News Notes 


French occupation of the Ruhr now 
ahow.s a net expense of nearly 10,000,- 
000 francs below receipts. T'.) what 
extent this favorable balance is due to 
dyestuff seizures is not revealed. 

Improved transportation of news¬ 
print is about to make possible u 
printed sheet in New York 3 days after 
the paper is manuMitured in the woods 
of Canada. With available stocks both 
at the mills and in the publishers’ ware- . 
hou.ses extremely low, this fast freight 
service is expected to fill a real need. 

The Western New York section of the 
American Chemical Society held its an¬ 
nual meeting at Canisius College on 
May 29. W. H. Watkins addressed the 
meeting and the scientific moving pic- 
lure “'Thi* Kinstein Theory of Rela¬ 
tivity” w'as shown. 

Sixty-five .students in the mining en¬ 
gineering college, University of Pitts- 
imrgh, Pittsburgh, Pa., are taking a 
month’s training in field work under 
the direction of Professors Henry 
Leighton and R. A. Sommers. Trips of 
inspection are being made to a num¬ 
ber of metnlhirgical plants. 

The Willard (rihbs modal was awarded 
Prof. Julius Stieglit/., University of 
Chicago, at a meeting held May 28. The 
presentation was made liy Mr. Con¬ 
verse, founder of the prize. Professor 
Stieglitz spoke on “The Theory of Color - 
Production in Dyes.” 

Simplification of asphalt varieties 
from 102 to 13 was decided on at a con¬ 
ference of jiroducers ami consumers 
held recently in Wa.shington It was 
decided that the eighty-eight varieties 
of asphalt used for paving purposes 
could be reduced to nine, and the four¬ 
teen varieties u.sed h.s brick and stone 
block fillers could be cut to four. 

The Appropriation (nmmittce of the 
State Legislature, Austin, Te?^., is con¬ 
sidering an appropriation of $1,526,500 
for a College of Mines and Metallurgy. 

A like fund is to be granted during the 
second year, or a total of $3,053,000. 

The Ehgineering Section of the Na¬ 
tional Council will hold its second meet- 
irtg of the year at Detroit, Mich., in 
co-operation with the Detroit Safety 
Council on Juno 12. Problems of safety , 
in welding and cutting by various 
methods will be discussed. Industrial 
sanitation, especially with reference to 
prevention of infection due to use of 
cutting oils, w’ill likewise be taken up. 

The New York Chapter of the Amer¬ 
ican Institute of Chemistry held its 
monthly meeting at Mucci’a, New York, 
on May 28. Problems of membership 
and publicity furnished the topic for 
the evening’s discus.sion. 

Advices from Washington state that 
customs receipts for the fiscal year up 
to the last week of May passed the half 
billion dollar mark and set a record for 
government revenues from this source. 



Jmi<; 4, 1923 


CHEMICAL AND METALLUEGICAL ENGINEERING 


1003 


Development of Sources of Supply for 
Mangrove Bark and Extract 

Bark Found on All Tropical Islands—Manufacture of Extract 
.in Producing Countries Not Sufficiently Developed 


A very comprehensive report on 
mangrove bark and extract, with 
especial reference to source.s of supply, 
has been made by H. M. Hoar, of the 
Kesearch Division of t^e Department of 
Commerce. The report says that man¬ 
grove extends as far north and south 
as' the twenty-ninth parallel. It forms 
a dense growth in patches on the low 
coasts of all tropical islands. In the 
United States it occurs along the 
chores of southern Florida, at the mouth 
t)f the Mississippi River and on the 
coast of Texas. The low coast marshes 
of Porto Rico produce abundant supplies 
f>f mangrove, but, while used locally for 
both it.s wood and its bark, the industry 
has not yet reached an export ba.sis. 
Mangrove barks constitute the greatest 
single source of tannin in the Philip- 
])iTies. Analyses prove Philippine barks 
as rich in tannin content as those used 
in the eutch factories of Borneo—in 
fact, the same species of mangrove are 
common to both regions. Notwithstaml- 
iiig the abundance of mangrove in the 
Philippines, there are no cutch factories, 
although the swamp area of one bay in 
Mindanao covers 25,000 hectares, which, 
4istimating 25 tons of bark to the hec- 


further exploitation by that company. 
Slocks of mangrove bark in Burma 
were practically exhausted in The 

problem of workijig important areas of 
mangroves in the Andaman ^^lands is 
receiving the serious consideration of 
the authorities. 

Manufacture of Extract 

The manufacture of extra^^t in the 
princiiial countries producing mangrove 
hark has not been as effectively de¬ 
veloped as that of quebracho extract in 
Argentina and Paraguay, if, however, 
the industry could be promoted in those 
countries possessing abundant supplies 
of mangrove, not only the poorer grades 
of bark could be utilixinl but also the 
leaves, W’hich contain considerable 
tannin. The leaves are rarely exported, 
owing to deterioration during transjior- 
tation. To avoid certain unfavorable 
chemical changes which the bark un¬ 
dergoes within 48 hours after cutting, 
it is considered essential to work it up 
as soon as possible. For this rea.son 
the factory should be located in or near 
the mangrove area. It rei^uires 4 to (5 
tons of bark to produce 2 or 2i tons 
of cutch. The. elimination of waste, 


Elmer & Amentl Honor 
Old-Time Einployeett 

Rudolph Zimmermunn and Louis 
Moses, employed by Eimcr & Amend 
foj the past 50 years, were tendered a 
golden jubilee celebration on June I at 
Cavanagh's restaurant. The happy oc¬ 
casion also marked the completion of 25 
years or more of continuous service by 
the following twenty-four employees: 
F5 Kuehnemann, F. l..ange. H. Ferher, 
1). Fruttolillo, F. Kuebler, F. J. P. 
Arndt, n. F. liroestier, Alliert Belling, 
J. K. Uahill, W. Deuvelsdorf, W. Dun- 
cun, P. Kfl’ertz, William Harres, C. 
Klinger, T. Schnecke, H. F. Smith, B. F. 
Ulrich. li. Wachter, W. Then, M. F. 
Mai, Mary C. Lyden, Mazie Mejo. M. A. 
Magee and Louise Sormani. 

As a token of appreciation the direc¬ 
tors presented to each of the two em¬ 
ployees completing 50 years of faithful 
service a check for $5,000. Reviewing 
an old custom of the house, those com¬ 
pleting 25 year.s of service were pre¬ 
sented with suitably engraved gold 
watches. 

August Eimer, president of the com¬ 
pany, pre.sided. The other directors who 
attended the celebration were: Otto P. 
Amend, vice-pre.sident; Carl 0. Amend, 
secretary and troa.surer; E. B. Amend, 
superintendent; A. 0. Eimer, assistant 
treasurer; W. R. Eimer, assistant sec- 
ndary, and Elenore Amend, director. 

Demand for Paraffin in 


Lare, w’ould yield a total of 025,000 tons 
■of bark. With a 20-year rotation this 
should be sufiicient to supply a large 
factory indefinitely. Foreign markets 
for the bark have not been developed. 

fjermany Formerly a Large Importer 

Prior to the war Germany was active 
in the exploitation of mangrove bark 
as a tanning agent. Its main source of 
supply wa.s Ea.st Africa, whose barks 
kseeni to be richer in tannin than those 
of the East indies. In the former Ger¬ 
man protectorate the bark wa.s most 
■carefully stripped from the living tree 
(stripped trees are said to renew their 
bark in four to six months) under the 
supervision of the forest department 
iind prepared for export. The export 
of bark containing less than 45 per cent 
of- tannin was prohibited. 

Madagascar exported 21,938 metric 
tons of mangrove bark in 1913, the 
gfeater proportion of which was taken 
by Germany. In 1917 its exports totaled 
only 3,410 ton.s. This decrease was due 
largely to lack of transportation facili¬ 
ties. Post-war exports, however, have 
not yet reached the 1913 level. While 
West Africa has extensive mangrove 
swamps, no serious attempt at bark 
collection has yet beel! made, except in 
British West Africa, where the industry 
h w’ell e.stablished. Some years ago 
bark collection was started in Senegal 
by a French company, which allowed 
the trees to be cut down without mak¬ 
ing provisions for replanting, with the 
result that rapid erosion of the foreshore 
took place. The government prohibited 


greater convenience for shipment and 
•saving,, in transportutHm costs should 
make/or further expansion in this in- 
du.stry. 

In Dutch and British Borneo the 
manufacture of extract has become an 
industry of great imjiortHiicc. The prin¬ 
cipal factories are located at Pontianak, 
Rejang, Brunei, Kudat and Sandakan. 
The latter two are under Scotch con¬ 
trol. in 1919 the Netherland Indie.s ex¬ 
ported 3,547 metric tons of mangrove 
cutch, against 805 tons in 1018. 

The extraction of tannin from man¬ 
grove bark is a well-organized industry 
of East Africa. The interest which that 
region takes in its expansion i.s mani- 
fe.sted in two recent concessions for <‘X- 
ploitation of mangrove forc.sts in Portu 
guese Ea.st Africa and Madagascar, 
both of which contain provisions mak¬ 
ing it obligatory on the coneessionnaires 
to inaugurate tannin-extract factories 
within certain specified periods of 
time. Statistics of exports of this prod¬ 
uct from East Africa are not available. 

The activity of the tannin-cxtract in¬ 
dustry in Colombia was evidenced by its 
exports to the United States of 2,075,-* 
991 lb. of mangrove extract in 1914, the 
only year for which statistics are ob¬ 
tainable. The principal factories are 
located at Cartagena and Sinu, each of 
which has an annual productive 
capacity of 3,000 tons. With, however, 
a world-wide reduction in industrial 
activities during the period of post-war 
depression, mangrove-extract produc¬ 
tion in Colombia has been greatly 
diminished. Both Venezuela and Brazil 


Vera Cruz • 

Advices from Mexico state that there 
i.s a demand in the Vera Cruz district 
for paraffin to be used in th(‘\Yianufac- 
ture of camlles. Candles are universally 
used by the poorer classe.s for lighting* 
purjmses, and the houses of the better 
classes, afthough equipped with electric 
lights, always have a supply of candles 
on hand for emergencies. A large 
dumber of candles aie also used in the 
churches, it being estimated that dur¬ 
ing normal times candles to the vftjue 
of 10,000 pe.sos a month were used in 
the churches throughout the republic. 
-- 

manufacture mangiove extract for local 
consumption. 

Tannin Content of Mangrove Extract 

Mangrove extract imported in 
large blocks of a reddish-brown color 
and has a tannin content ranging from 
48 to 72 per cent, accordiag to country 
of origin. The higher grades come 
from East Africa and Borneo. Used 
alone, this extract yields a good, pliant 
workable leather, but of undeairaBlt 
color. To modify this objection Germar 
tanners •blend it with myrobalans 
valonia, sumac and similar materials 
the British, with pine, oak and mimosi 
barks; and in France the favorite mix 
ture is: Mangrove bark, 30 per cent 
hemlock bark, 40 per cent; oak bark, 2( 
per cent; and mimosa bark, 10 per cent 
The French blend yields a superio 
grade of leather with an excellent colo: 
for general use. 
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Facta and Figures 
That Influeftcc* Trade 
in Chemical Products 


Market Conditions 


Current Prices 
Imports and Exports 
The Trend of Business 


Continued Slow Demand Depresses Prices 
for Arsenic and Calcium Arsenate 

Contract Holders Slow to Take Deliveries—Copper Sulphate Sells at 
Lower Levels—Imported Caustic Potash Weak—Sal Ammoniac 
Reduced — Prussiate of Soda Reaches New Low — 
Hichromates Continue Strong—Permanganate . 

of Potash Irregular hut Sells at Advance 

R educed huyim,' orders Hiiil lartic featured by plaeinc of eoiilraets for 
supplies of imported materials have sulphate of ammonia. Nitrate of .soda 
continued as factors in the local market, has met with only moderate buyinp m- 
This has resulted in further shaditip Lerest and other fertilizer materials 
of prices and a buyers market is re- have found the usual seasonable eon- 
ported for many eommodilies. ilolder.s ditions prevailing. Potash salts have 
of foreiu'n-mude oxalic acid have received corisiderahle attention and 
granted conci^ssions ami the same holds large orders are relinrted as atiout to 
true for imported caustie potash, prus- he plaeed. 
siute of soda, copper sulphate and .sal Acids 

ummoniue. Arsenic also is listed among 

the material.s which have presented a Acetic Acid — The various grades 
weak ap))earance. This appears to lie have eome in for more attention and in 
due .to failure of l■(msumers to huy in dilVerent i|uurlers it is reported that 
the volume e.xpeeteii and the increase the movement to consumers is satis- 
in un.sold supplies held by local im- factory. There has been no change in 
Iiorters. The position of caleiuin ar- asking prices, but with producing costs 
wiiate also has a hearing on arsenic holding up, the situation looks firm as 
as the fiA’mer has not been moving Uji long as buyers show a willingfiess to 
to exiiectations and calls for delivernss lakt' on .supplies. Quotations aret ,1..18c. 
against (j^intracts are not satisfactory, per Ih. for ‘2H per cent; 6.7,he. per Ib. 
Predictions of a larger call for ai .^emc for oG per I'cnt, and llt(fh 12.7Hc. per Ih. 
and arsenate, during .tune, are heard for glacial. 


“Lhem. & Met.” Weighted 
Index of Chemical Prices 

Has.' ; Hill for 1913-14 

TliiM Wfuk. 

LitHi w’f’i’k . . 177.r»8 

.luiir, IIUS . 272.0(1 

.liiiif, lino • 220.on 

.iLUif. J02D 27'i.O(i 

Jiinv. 102 1 1 47.DO 

Jiiri.', 1 022 .iriT.iK) 

Ka.siur iirict-s iHwaiiud foi c<*i'i»‘r 
HiilphiitP. ciuiwtiu Hoda for oxport, 
liriizonf and linat-f-d oil, Imt ho far 
aw tho iiidcN mimbor waH ooncurntal 
tin- advHiu'r In cnult cottonseed oil 
imire tlian offHet Ih*' docllnea 'I'lu 

index nunilier was raised (J poltils m 

the pnsl week. 


Muriatic Acid -Buying orders have 
fallen off in volume and a iiuiet week 
was reported. Stocks, however, are 
tight and some producers are using 
their output to take care of contracts. 
Prices are quoted at 90c.per 100 lb. 
for 18 deg. in tanks, with the 22 deg. 
acid held at $1.75(«^$2. 

Oxalic Acid—Lack of consuming 
interest has weakened values for im¬ 
ported grades. Holders have been will¬ 
ing to shade prices in order to lessen 
.stocks on hand and there were open 
quotations at I3c. per !b. Even at the 
lower prices there was no activity 
among buyers and only small lots were 
said to be moving. 


liut there is no real indication, as yet, 
of the accuracy of such preilictiorts. 

Many domestic chemicals are holding 
a firm position. High jtriHlucing ciusis, 
scarcity of lalmr, sold up condition o1 
producers, and a‘continued period of 
actij^e buying, are tht' principal reasons 
given for this strength in prices. 
Among the acids siiliihuric and nuiriat c 
are very^firm due to the unusually large 
volume of business booked earlier ;n 
the season. Acetic •cid also is held at 
the advanced price level which went 
into effect a few w’eeks ago. Bichro¬ 
mates have been advanced 14 c. jier lb. 
in the past 2* months and some pro¬ 
ducers are practically out of the market 
at present. Scarcity of labor undoubt¬ 
edly has rej<ricted production (»f bi¬ 
chromates and eompetition among 
sellers has been practically eliminated. 

Oflieial figures show that exports of 
eh'^micals in April were about the same 
in value as for the month ]»receding. 
The soda products fijured prhminently 
in the export totals. At present export 
siemand for chemicals is not heavy, 
(kiustic .soda, which was shipped to 
various countries earlier in the year, is 
still moving well but new orders for 
' June and July shipment are not coming 
tA) hand in a large w’ay and prices have 
eased off but are still too high to arouse 
interest in market.s abroad. 

Agricultural chemiculs have been 


Boric Acid—Call for export is said to 
be very light but a fairly .steady move¬ 
ment lo dome.stic users has kept stocks 
from accumulating and in general the 
market is regardeil as healthy. The 
quotations of producers are well main¬ 
tained at I0(a)n4c. per lb. with the 
range varying according to container. 

Citric Acid—Different reports are 
heard about supplies of domestic makes. 
In some cases it is stated that pro- 
(liuers are behind with contract deliv¬ 
eries while other reports say that im¬ 
ported material is of no interest, 
because of its high price and because 
domestic goods are offered freely enough 
to fill consuming requirements. The 
lowest price heard for imported was 
r)2c. per lb. on spot and shipments are 
higher than the spot price. The move¬ 
ment of prices seems to depend on de- 
t'.mand as a larger buying movement 
would hAve a strengthening effect. Do¬ 
mestic is still quoted at 49(Srj0c. per lb. 

I.aclic Acid-Foreign offerings have 
been too high in price to be much of a 
factor and the market is in control of 
domestic producers. Moderate sized 
amounts are moving well and values 
are well maintained with sellers quot¬ 
ing: 44(?b6?.c. per lb. for 22 per cent 
dark and Bi@64c. per lb. for light; 
94@l04c. per lb. for 44 per cent dark 
and lU(5)124c. per lb. for light. 


Sulphuric Acid—Some of the lai'tre 
consuming trades are not so active at 
present and call for this acid is less 
urgent than a short time apo. However, 
produeers, for the most part, have had 
no chance to accumulate stocks as con¬ 
tract deliveries still take up the bulk 
of production. Prices are 'firm at $9.60 
((()$12 per ton for (iO dep;. and $1,')@$1G 
per ton for 66 deg. 

Tartaric Acid Domestic grades are 
reported to be strong at an inside price 
of 37.ic. per ib. Imported was rather 
easy and offerings were on the market 
at ,36ic. per lb. with intimations that 
on firm bid, odd lots could he picked up 
under that figure. 

Potash 

Bichromate of Potash—Buyers are 
not keen to trade heavily at current 
prices but sellers are not burdened with 
stocks and there is no sign of weakness. 
First hands are holding 11 Jc. per lb. as 
an inside quotatifm and resale material 
is not a factor in the present market. 

Caustic Pota8h--This material was 
offered freely by importing firms at 7ic. 
per lb. and the market for foreign goods 
has failed to gain any strength. Hold¬ 
ings on spot have been difficult to dis¬ 
pose of and while some shipment quota¬ 
tions have been above the spot selling 
price, they had no effect on buyeas or 
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sellers. Sometfactors say that foriMitn 
markets are very anxiou.s to keep un 
volume of sales and selling pre.ssure 

may keep up for some time. 

• 

Carbonate of Potash -Buyers were 
still able to do 6ic. per lb. in tbe spot 
markeUfor 80-8.5 per rent and forward 
positions also were offered at that priee. 
Hydrated 80-85 per «nt was quiet and 
easy with Tic. per lb. given as repre¬ 
senting the price fur .spot good.s. On 
shipments Tie. per lb. also was quoteil 
but this figure wa.SjSaid to be subject to 
some shading. Some offerings of 00-115 
per cenfcare said to be on the local mar¬ 
ket at very attractive prices, in fact it 
has been quoted as low as the 80-85 
per cent. 

Permanganate of Potash While some 
sellers report prices as irregular with 
the tone easy, there was an attempt to 
stabilize values and many sellers were 
asking 19c. jier lb. In fact at least one 
large lot was sold at the 19c. per lb. 
level. The shipment market was dull 
and merely nominal in the absence of 
buying interest. Many hold that prices 
will decline considerably from present 
levels but if anything the market ap¬ 
peared firmer than last week. 

Prusaiate of Potash- Red prussiatc 
was very quiet and no change of im¬ 
portance was noted. There Is some dif¬ 
ference in price according to sellers 
with 65c. to 68c. per lb. covering selier.s’ 
views. Yellow prussiute has not been 
moving well for some time and buyers 
are interested only when prices are 
made attractive. The spot market is 
held at :i6(^:i6^c. per Ib. with shipments 
little better than nominal around the 
spot prices. 

Sodas 

Soda Ash—New business is not heavy 
but i.s fair considering present trading 
standards. Withdrawals against con¬ 
tracts are going on steadily and this 
absorbs large quantities. As a result 
producers are not carrying large stocks. 
Prices are firm with producing costs 
said to Ijave advanced since the present, 
price schedule was adopted. Quota¬ 
tions remain ut 1.20c. per lb. in single 
bags for carlots at works and 1.40c. per 
lb. in bhl., basis 48 per cent. 

Acetate of Soda—Only moderate de¬ 
mand has been reported for several 
weeks and judging from a supply a^d 
demand basis there is nothing m sight 
to bring about u recovery in prices. 
Sellers offer spot goods at 5J(fl)6c. per !b. 

Kichromute of Soda—There is un¬ 
doubted firmness in the market. Some 
sellers are not offering freely and some 
of the leading factors are holding out 
for 9c. per lb. for carlots with the u.sual 
advance for les.s than carlots. Stocks 
do not appear to Be large in any quarter 
pnd reports of diminished output are 
borne out by the inability of certain 
.sellers to take on orders for prompt 
shipment. Fair ^quiry is reported but 
higher prices have curtailed inU'rest in 
large lots. 

Caustic Soda»-lmprovement in export 
business has not been noted and while 


prices are subject to some negotiation 
there was an easier feeling, especially 
with reference to the so-called outside 
brands and a.s low as 3.221c. per lb., 
f.a.s. New York, was heard. For 
standard brands the quotation was held 
at 3.35c. per lb., f.a.s. Deliveries to 
domestic consumers remain of good 
proportions and the price is steady at 
2ic. per lb. for carlut.s, works, basis 60 
per cent. For spot material the quota¬ 
tion is 3ic. per lb., flat. * • 

• 

Cyanide of Hgda—A lar^e lot of im¬ 
ported cyanide was sold during tht.* 
week at 20c. per lb. Demand has not 
been active and the price for imported 
while generally held at 204c. per lb. and 
upward is subject to shading on desir¬ 
able business. Domestic •makers are 
holding their goods at 22(^23c. per lb. 

Fluoride of Soda—Sales of imporU^d 
goods were reported at 9c. per lb. with 
9@94c. per lb. covering the prices 
asked. The market as reported was 
inactive with scattered inquiry. Domes¬ 
tic fluoride is not a factor in the local 
market and is quoted at 10S@llc. per lb. 

Prussiale of Soda — Producers of 
domestic grades have announced a price 
of 16c. per lb. for June deliveries. De¬ 
mand has fallen off and weakness in 
price ha.s failed to bring about any 
larg(‘ buying. Imported prussiate was 
decidedly weak and as low a.s ir>c. jier 
lb. cOuld be done according to local 
handlers. Competition between domes¬ 
tic and foreign .sellers is keen and the 
market is not in a po.sition to with¬ 
stand selling pres.sure. 

•Sulphide of Soda—There is a firm 
tone to the market for domestic mate¬ 
rial and fu.sed is well maintained at 44c. 
per lb. and broken at 54c. per lb. 
Oystals are in .small supply and are 
quoted at 2Jc. jier lb. Imported sul¬ 
phide is less firm in tone and prompt 
shipment is repiirted as available at 
34c. per lb. For spot imported t^e 
lowe.st figure heard is llOOc. per lb. 

M iKcellaneouH ChemicalH 

Arsenic—The fact that buying has 
not improved to the extent expected is 
a disturbing factor. Large lots had 
been imported in recent weeks and a 
good part of these arrivals were not 
.sold but were held to take care of the 
demand which had been predicted would 
follow. So far this demand has been 
far from a.s heavy as predicU^d. Some 
holders of contracts also are slow in 
ordering out goods and prices are sag¬ 
ging as certain holders get tired of 
carrying stocks. There were offerings 
on .spot as low as 14c, per lb. and even 
thi.s price was not considered stror^g by 
.some members of the traile. Domestic 
arsenic i.s pa.ssing direct to consumers 
and has not been much of a factor in 
the spot market Prices for domestic 
have been under the levels openly 
quoted for spot material. Producers 
quote shipments over the last half of 
the year at 11c. per lb. and July ship¬ 
ment at 124c. per lb. 

Bleaching Powder —While new busi¬ 
ness is not heavy there is u steady 


delivery egainst ^Id ‘orders and pro- 
dueera are not foaced to press matters 
in view of the ready* absorption of 
stocks. Prices are sU'ady at ].90c. per 
lb. for large drumli at works, 

► Cream of Tartar—The market ia 
easy in tone with imported material 
offered freely and buyers are not taking 
on much. Spot prices are 251(g)26c. per 
Ib. and forward positions are offered 
about Ic. per lb. under the spot levels. 

Calcium .Araeiiate—Very little if any 
improvement in demand was reported 
la.st week and despite i-eports that June 
would bring out a better call for stocks, 
the market has been easy in tone, The 
open quotation is given at 16c. per Ib. 
but this could be .shaded materiuily and 
the actual trading basis was largely a 
matter of private terms between buyer 
and seller. 

Hopper Sulphate A .sale of imported 
copper sulphate was reported at 5c. per 
111. There is very little stability to 
priee.s for goods of foreign origin and 
while some holders are refusing to sacri¬ 
fice, others are willing to meet buyers’ 
idea.s in order to get rid of stocks, 
Open quotations for imported in the 
latter part of the week ranged from 
5.10c. per Ib. to 5iie. per lb. with the 
range depending on seller and make. 
Domestic goods were held at 6.B0c. per 
111 , for large crystals. 

Chloride of Barium-.-The market is 
suffering from the lack of interest 
taken by consumers and prices are not 
holding any too steady. Quotatiotyi are 
given at $85(S$00 per top for spot or 
futures, but reports are heard to the 
effect that bids under the inside ffgure 
have found acceptance. * 

Formaldehyde—Fir.st-hands reported 
a steady market and maintaihed prices 
at in^lfiic. per lb., the inside figure 
obtaining on round-lots. The demand 
was moderate only, and it was reported 
that a few odd lota held by second- 
hands could hav^ been secured at 144(3) 
14ilc. per lb. , 

Sal Ammoniac -Further reductions 
in price were heard for injported goods 
and 6c. per lb. was given as the figure 
at which buyers could operate. Do¬ 
mestic maker^ were holding nominally 
unchanged at per lb. with gray 

at 8(p)81c. per Ih. f.o.h. works. 

- 1 - 

Alcohol 

I’roducers reported a fair volume of 
business and prices for the denatured 
ruled steady at the recent advance.. 
Several small parcels of' denatured 
arrived at Now York from tllB West 
Indies. The special grade, formula No, 
1, held at 3.tc. per gal, in drums, the 
customary premium obtaining for 
wooden containers. The formula No. 1, 
completely denatured, held at 43o. per 
gal., in drums. The market for ethyl 
spirits was nominally unchanged on the 
basis of $4.T0 per gal. for the 19D 
proof, U. S, P. Methanol was un¬ 
changed, closing at $1.18 per gal. on the 
95 per cent and $1.20 on the 9T per cent. 
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Coal-Tar Products 

Spot Phenol and Naphthalene Unsettled on Freer Offerings 
Benzol Easier—Solvent Naphtha Holds Firm 


T he volume of new busitiess |)l;ucd 
in the coal-tar division of the chem¬ 
ical niarki'l did not come up to expecta¬ 
tions and with selling pressure in evi¬ 
dence in s(fme of the items in the list 
prices ajipeaved to be more or less un¬ 
settled. Inlertsst centered in phenol and 
scattered lot.s held hy second hand.s .sold 
at pDces ranging from dritfnriOc. per Ih. 
Rumors were about to the efl'ect that 
new ju'oduction would soon come out at 
comj)aralively low prices and this 
frightened some holders of spot goods. 
In naphthalene the market was easy and 
sales of flake were pul over at 81c. per 
111. The recent reduction in gasoline 
tinally did bring out a lower range of 
prices on benzene and from all iiuliea- 
tions otfenngs were plentiful at the 
recently reduced level. In solvents, 
however, the situation continues to favor 
sellers and while no price changes were 
announced some traders felt that a 
higher trading level was not at all out 
of the iiuestioii. Salicylic acid was in¬ 
active and prices in several quarters 
were considered barely steady. .Several 
shipments of pitch arrived from English 
ports during the past week, hut, upon 
investigation, it was learned that this 
material was not a eoal-lar product. 

According to olllcial tigures exports 
of coal-tar products from the United 
Statics for the first quarter of the year 
were valued 4it $ii,761,118. which com¬ 
pares with $l,810,:t;!I for the corre¬ 
sponding period a year ago. Most of 
the exports consisted of crudes. Pro¬ 
ducers say that domestic business over 
the first quarter also gamed consider¬ 
ably, contrasted with the correspmiding 
period a year ago. 

Aniline Oil Trading last week was 
inactice, but leading ipakers continued 
to quote the market as steady on the 
basis oil Ific. per lb. on carload lots, 
immediate and nearby delivery. 

.Aniline Salt While several handlers 
held out for ^HJtnAlAc per lb. in the salt, 
others olTered suiiplies frjjely at 23c. per 
lb. Demand was quiet. 

Benzaldehydt—With not much avail¬ 
able on .spot the market ruled steady. 
The lull in trading-had little or no in¬ 
fluence upon sellers, who continued to 
(luote on the basis of V.’ic. per Ih., nearby 
delivery. ‘ 

Brnzene Incieased competition with 
gasoline was reflected in easier prices 
oy benzv'Pe and it develops that leading 
interests lowered prices a short time 
ago. The PO tier cent graik‘ was ofl/*red 
by leading producers at 2.'>e. per gal., 
tank-cars, f.o.b. works, with the pure 
at 27c. per gal., in tank cars, f.o.b. 
works. The pure in drums, on spot, 
closed nominally at 30((i)32c. per gal. 

' Creosote —There were offerings of the 
2B per cent for immediate shipment at 
26c. per gal. Demand was slow and 
prices were barely steady. 


('re.sylic Acid The market for cresylic 
wa.s unsetlleii ail week so far as second¬ 
hand offerings were concerned and clos¬ 
ing prices were more or less nominal, 
depending upon the seller and quantity. 
Dll the Uf'i"'!' cent grade there were 
olfermgs on spot at $1.19 per gal. Do¬ 
mestic prodoci'rs had rtothing to olfer 
except on contract to regular con¬ 
sumers. There were no new develo))- 
incnts in connection with the tarilf situ¬ 
ation. 

Dimethylaiiiline—Producers reiiorted 
a steady market for this intermediate, 
tile output apparently being well taken 
care of. I’rices were rejieateil at 42(a) 
43c. ]ier lb., prompt and nearby delivery. 

Naphthalene—An irregular market 
was witnes.sed on flake for immediate 
delivery and offerings late in the week 
could be located at 8.ic. per lb. In fact 
several lots sold at this figure. Demand 
was inactive, the weakness in foreign 
cruilf restricting business. New con¬ 
tract iiriccs liy domestic producers were 
not announced, but it was intimated that 
the i|Uolalions will show a higher trad¬ 
ing level contrasted with last year's 
contract liasis. Imported crude for ship¬ 
ment .settled around 3l(®34c. per Ih. 

Phenol Sales of ll.S.P. phenol went 
thi'ough in outside channels, for im- 


FmicU Claims 

He Can Dissnlve Coal 

A process has lieen devised whereh' 
coal can be dissolved much in the same 
manner ns sugar dissolves in water, ac¬ 
cording to an announcement made be¬ 
fore the Pans Society of the Chemical 
Industries by A. Kling, director of the 
IV.ri.sian Municipal Chemical Labora¬ 
tory. The experiments were conducted 
in co-operation with Florentin and 
I’ictet. Ur. Kling contends that they 
succeeded in suspending a pure pul¬ 
verized eoni in earhuretted hydrogen 
and by subjecting it to pressure and 
heat a solution resulted from which 
motor fuels and other products can be 
made. _ 

What Ib Standard Newsprint? 

The definition of standard news¬ 
print, made necessary for the purpose 
of admitting that commodity under the 
free list of the taritf act, has been difli- 
eult to make. Newspaper Interests 
have protested the tentative formula 
sugj^-'sted by, Secretary Mellon. This 
formula defined standard newsprint as 
a commodity weighing approximately 
32 Ib, to the ream, 24 x 36 in., and 
composed of a mixture of mechanically 
ground wood pulp and sulpnite pulp in 
the relative proportions of 80 per rent 
and 20 per rent. Clauses for taking 
care of alight variations were also in¬ 
cluded. It is expected that despite the 
delay occasioned by the protest the final 
ruling will soon be issued. 


mediate delivery, as low .as 46c. per lb., 
which compares with 50c. per lb., the 
settling price a week ago. The market 
on re-sale goods was irregular and 
prices at the close were cnnsjdered (o 
be little more than nominal. It was 
rumored that new production could be 
purchased for deferred delivery at prices 
considerably belovy 28c. per lb., and thi.s 
kind of talk brought out a feeling of 
uneasiness and restricted business to a 
minimum. 

Salicylic Acid—No further price 
changes were announced, hut factors 
reported a quiet market with thp under¬ 
tone barely steady, due, in part, to the 
easier feeling in phenol. One promi¬ 
nent producer offered the U.S.P. grade 
at ihc. per Ib., while others named a 
price of 40c. per lb. Some traders 
raised some questions about the 40c. 
quotation, claiming that round-lots 
could not be obtained at this figure. 
However, as no inquiry developed fur 
round-lots the “argument” could not be 
settled. 

Solvent Naphtha ^Large producers 
say that there is a ready market for 
all of the solvent naphtha available and 
they regard the general situation as 
firm. Nominal quotations were re¬ 
pealed at 27(n)32c. per gal., the iiisi 'e 
figure prevailing on tank car business. 


Latest Quotations on 
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•Vegetable Oils and Fats 

Jjnseed Dull and Easier—Crude Cottonseed Steady—China Wood 
• . Declines—Tallow Slightly Higher 


B usiness showed no improvement 
and an easier feeling prevailed in 
most quarters of the veyietuble oil trade. 

( rude cottonseed was a shade tirnier 
than a week ago, while tallow actually 
'.old at a slight‘advance, but these de- 
vedopments wore more than offset by 
the unsettlemont in litisood, china wood, 
coconut ajjd palm oils. Traders were 
interested in the oil seeds situation, 
especially the new crop developments m 
cotton. Advices from Europe indicated 
that business in vegetable oils was any¬ 
thing but satisfactory. Easier prices 
'were reported in hogs, in the western 
markets, which was reflected in the un- 
.setlled market for lard. 

Linseed Oil—Demand was dull and 
with seed markets lower the undertom* 
lit the close was easy. There were offer¬ 
ings of prompt shipment oil on the basis 
of $1.12 per gal., carload lots, eooperag** 
included, but most traders in the do¬ 
mestic product continued to (jUote $1.H 
per gal. On second-half of June busi¬ 
ness, however, several crushers stood 
leady to trade at $1.12 per gal., with 
a possibility of shading this figure on u 
firm 1)1(1. July oil was offered at $1.04 
|)er gal., in cooperage, with August 
lorward at $1 per gal. Large consumers 
'ihowcd no buying interest in futures. 
'Th<' absence of new husines.s will do 
much to eas(‘ the supply situation and 
it seems altogether probable that stocks 
■of oil will be something like normal in 
another month or so. During the past 
week foreign oil for prompt shipment 
from New York was offered on the ox- 
■ ilock basis of $1.02 per gul., in cooper¬ 
age. duty paid, one lot of approximately 
1,000 barrels pressing on the market. 
English oil for June .shipment from the 
other side was offered freely at $1.02 
per gal. landed weights, duty paid, c.i.f. 
New York. London cables reported dull 
trading in rfll of the British as well as 
'Continental markets. Offerings of 
•Argentine seed increased, while Indian 
sellers also appeared more anxious for 
business. During the week pr(ifviou-< 
28,000 bushels of Indian seed were 
shipped to the United States. The 
stocks of flaxseed at Minneapolis in¬ 
creased to 19,23G bushels in the past 
week, which compares with 9,396 
bushel.s a week ago and 62,517 bushels 
on the corresponding date a year ago. 
Minneapolis reported (lull trading in lin¬ 
seed meal, the market settling around 
$37 per ton. New York exporters said 
that foreign inquiry for cake was ab¬ 
sent and prices of $33(S)$34 per ton 
f.a.s. were wholly notninal. 

Cottonseed Oil—The option market 
on the Produce Exchange was a narrow 
;uffair, yet prices held remarkably steady 
considering the .smaU volume of sales 
and the irregularity in competing oils 
and fats. The developments in cotton 
were not considered favorable and the 
: speculative element refused to operate 


in the new crop months on an extensive 
scale. The spot position in prime sum¬ 
mer yellow oil settled around 11.80c. per 
lb., bid, which compares with a 10c. 
market on October and 9c. for Decem¬ 
ber. Traders look for no'important 
movement in old crop prices, notwith¬ 
standing the facf that the Statistical 
position is extremely tight. Cash trade 
in oil was inactive, while business in 
lard compound also was slow. Several 
ears of crude oil actually sold at 10c. 
per lb., f.o.b. nulls, an advaftee of ic. 
from* the nominal price named u week 
ago. The offerings of crude were 
scanty. Nothing was heard in connec¬ 
tion with new crop crude oil. Bleach- 
able oil for prompt shipment from Texa.-( 
common jioints closed nominally at lOie. 
j)er lb. 

China Wood Oil- The feature in the 
market was the easii'r position of fu¬ 
tures. There were offerings of July- 
August-Scqit.ember shijmient from the 
Pacific coast at 19c. per lb., but this 
failed to bring out any buying interest. 
Spot oil in New York was available at 
2r)i@28e. per lb., the inside figure ob¬ 
taining on a tank car. 

(]wonut Oil Several cars of (h*ylon 
type oil sold for prompt shipment from 
New York at HUc. per lb., which price 
prevailed up to the close. Trading, 
taken^s a whole, was inactive, and the 
unde|tone easy in .sympathy with copra. 
On the Pacific coast there were offer¬ 
ings of nearby oil on the tank car ba.sis 
of 8c. per lb., with forward material 
available at 7Jc. per lb. (’opra wu.s 
offered at 4ilc. jicr lb., c.i.f. Pacific coast 
ports, and at Sc. per lb., I'.i.f. New York. 
It was reported that buyers’ views were 
nearer 4ic. per lb., c.i.f. coast. 

Com Oil The market for crude was 
up a little in the west, last sales going 
through at 9ic. per lb., f.o.b. {mint of 
production. This quotation rejiresents 
a gain of .p*. 

Olive FootH - There were sellers at 
(•C^9ic. per lb., spot, with business dull. 
On futures the market for prime green 
settled at 9c. asked. 

Palm Oils—The market waa inactive, 
but the slight recovery in tallow brought 
out a better feeling. Lagos settled 
nominally at 7S@)7k. per lb., with Niger 
at 7l^7|c. per lb., the price depending 
upon the position. 

Menhaden Oil- Chesapeake Bay ad¬ 
vices indicate that only one-half of thf 
fleet of 46 boats took part iif the first 
week’s fi.shing operations. A fair catch 
was reported. The market for oil was 
dull so far as new business was con¬ 
cerned, but traders continued to quote 
50c. per gal., tank cars, f.o.b. factory. 

Tallow and Greases-The sale of sev¬ 
eral hundred drums of extra tallow was 
put through about a week ago at 78c- 
per lb., an advance of ic- Offerings 
were not pressing on the market, but 


inquiry at the advaflee ■fell away quite 
perceptibly, Soapers refused to antici¬ 
pate their wants. Y'elloW grease was 
steady, closing nominally at 7c, asked 
on low acid stock. Oleo atearinc held 

9c., the last trading basis. 

Miscellaneous Materials 

Glycerine—Reports on the Condition 
of the market wore conflicting, but moat 
traders regartled the situation as a little 
more favorable, especially where the 
C. r. grade was concerned. Some con¬ 
tract busine.ss was put through around 
17c. per lb., in drums, carload lots. In 
the middle west P. was offered at 
16ic. On a brand not so well estab¬ 
lished there was a {lossibility of doing 
HUc., New York. The dynamite grade 
was inactive and nominally unchanged 
at 15S(ail()c. per Ih. Soap-lye crude, 
basis 80 per cent, closed at lie. asked, 
loose, New York. An odd car or so 
sold during the week at concessions. 
Western producers held out for lOie. 
on the soap-lye. Saponification. 88 per 
cent, closed nominally at 12J@12ic. per 
lb., loose, with no sales reported. 

Naval Stores- The market developed 
further weakness and toward the close 
s{)irits of turpentine stood at $1.06(51 
$1.08 per gal. Demand was quiet, both 
in an export and domestic way. South¬ 
ern markets were subjected to a little 
pressure. Rosins did not change much, 
the lower grades closing at $5.95(?d$6.10 
per bbl. 

Chalk— Importatioiifl have been heavy, 
but demand continues satisfactory and 
quotations ruled steady ut^ $5(gi)$6.8o 
per ton, cargo basis, c.i.f. New York. 

Shellac — Early in the week prices 
went off a little, but later offel’ings were 
not so plentiful and with Calcutta ad¬ 
vices slightly firmer the market steadied 
a little. ^Buying was hand-to-mouth in 
character and traders appeared to show 
no d(‘sire to book ahead under present 
^conditions. T. N. on spot settled at 
5H(n)59c. per lb. £leached, bonodry, 
closed at 72@73e. per ib. Superfine 
orange was offered at 64@65c. p<fr lb. 

Idthopone—Domestic producers ad¬ 
mit that business has slowedvup a bit, 
but with no change in basic material 
they continue to^ quote from 
per lb., carload lota, the inside figure 
obtaining for the material put up in 
bags. 

White i.<ead. Etc.—Tfcie metal held at 
7.25c. per lb., New York. Since the 
reduction in pig lead prices, which oc¬ 
curred about a month «go, corroders 
have not altered prices for the pig¬ 
ments. Business in white lead has been 
quite active and this accounts for the 
steady position of the leading produ?5r«. 
Dry white lead, basic carbonate, held 
at 9Sc. •per lb.,* in casks, round-lota. 
Dry red lead held at 118c., in casks. 
Litharge was unchanged at 
per lb. 

Zinc Oxide—Prices were repeated at 
8c. on the lead free and 7(§)7Jc. on the 
10(g) 36 per cent leaded, American proc¬ 
ess oxide. French process held at 98c. 
on the red seal, in bags. The market 
was steady. 



1008 


CHEMICAL AND METALLURGICAL ENGINEERING 


Vol. 28, No. 22 


-r—•- 

Financial Notes 


Bel^o PaptT of Montreal, whii?n 
is pussini; ifit<i ('anadian control, shows 
average net earnings after maintenance 
and repairs of ?],742,fi70 for the past 
four years, and $1,989,054 for eight 
months ended April HO. 

American Druggists Syndicate has 
notified stockholders change in par 
value of capita] stock from $10 to $50, 
recently authorized at a special meeting 
of Kt(M’kholderK, cannot he carried out, 
owing to fact publication of notice 
has not been legally complied with. 
This will necessitate another meeting 
to properly authorize the change, for 
which due notice will be given. 

(Hidden Co. and sub.sidiaries for six 
months ended April .'^0, 1928, show net 
profit of $445,100, after interest, fed¬ 
eral taxes, reserve for contingencies 
and depreciation, ('ompany states thai 
liseal year begins November 1, and con¬ 
sequently above statement covers oper¬ 
ations during five cold and unseasonable 
months of the year. Business for the 
last six months covers the real paint 
and varnish consuming months. 

Formal transfer of .^cme ('ement 
Pla.ster Mills at Acme has been made 
to the Certain-teed Products (’orp. of 
New York. 

^vSpecial meetinii of stockholders of 
Standard pil Co. of New York, sched¬ 
uled for last week, to apjirovc pnqiosed 
increase in authorized <‘apital stock 
from $22r>?000,009 t.i $:i0().()()().()00 of $25 
par, WHS not held as not sutTicicnt 
jfl'oxies were received to comply with 
statutory provision.s. ^ 

The balance sheet of the Pacific Oil 
Co., covering operations in 1922, shows 
a surplus of $11,792,220 after depro-* 
elation, depiction, federal taxes, etc., 
cquiralent to $8.87 a share on its 
8,500,000 shares of outstanding no par 
value stock. In 1921 net income 
amountcff to ^ $10,261,292, nr $4.64 a 
share on the stock. 

The United Dyewood CorporalioTi re¬ 
ports for the past year’s operation a 
haliince of $1,816,212 available for 
dividends on tlje common stock. This 
is equivalent to $18.04 a share on the 
1.89,188 shares outstanding. 

The Chino (Copper (k). reports for the 
fir.st quarter of 1928 total income, ex¬ 
clusive of depreciation and federal 
tai^gs, of $405,611, equal to 45c. a share 
on the 900,000 shares of capital stock 
of $5 par value outsta^^ding. This com¬ 
pares with total income of {l 82,629, 
or 20c. a share, in the final quarter 
of 1922. 

The American Copper Mining Co. 
has announced that on and after June 
80, 1923^ it w)uld redeem all it.s out¬ 
standing 7 per cent, lOryear secured 
gold bondsi series B, at a premium of 
8 per cent. 


Imports at New York 

M».V 2R to May 81 
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Ll'MS- OK liR traKa<'ntUii. Romliay. 
Coseluns A CiiMliffe. 4K6 bn TerHlnn. 140 
br katana and ISO bp. arable, Lonibax'. 
CnarantN Tninl Co : 140 bR karayt. Lom- 
ba.\, Rrown Lros A* <’o , OK Iir. traRaoiintlt 
anil fiOO bR. karaya, Roml'ay, Order; lUf) 
liR copal, .\ntwerp, Rroun Bros A Co , 
lUO pkR do, Antwerp, I'hetti. Nnt’l Bank, 
in r. l)K. eoiml. Antwerp, Order; 32(i liR. 
t^ipal, .Antwerp, H W. I’etibody & C'o.: 30 
liR copal. ^LU’erpool. Order 

IKON OXIDK—-18 cHk . Liverpool, .1. A 
McNulty; 70 esk, [..iverpool, Rilchard- 
CoulHton, Ine . 17 enk.. Liverpool. R. H. 
Buicber A C'o 

.M.WBRBVF IIAHK—1,352 bR., Ham 
buTR. BlTiRham A Co.; R.oiio bff.. llantbijrR, 
Biiiuham A <b' 

MIVKRAR WHITK—2(111 bR.. Hull C. B. 
Chrv.Mial A Co ; l,2ui» bp., Hull. HiimmlH 
A ('lillosplo. 

VIVKABOLANS — 2.312 hg . Bombay, 
Pdiirth At] Xflfl Bank; 1.76fi bp.. Ilom- 
bnv. Order: 51.720 pkt.. Calcutla. NhCI 
Cltv 9R|>k ; IB.Oofi I>kt,. Calcutta. Standard 
Bank Af South Africa. 4,480 pkt., Calcutta, 
order' 


NAI'UTIIAI.FNF-tiCO lig., Liverpoid 
Martin A Co.; 1,162 bg.. Liverpool, Ordei 
OII.H—(’imtor, 100 bhi.. Hifll, Order. 
Coeoiint—IN pipes, Cochin, Volkarl Bros 
01 htids, Coclinj, order. <’od—100 bbl.! 
Aberd'-cn, order. Llnserd -286 lihl., Uoi- 
tertlain. 'I'liomas Tucker A Co,; 146 bbl.. 
RofL'nlitni, Lockwood A Cn ; 200 bbl., 

.Soullianiplon, Hml.son OJI ('o.; 867 bbl., 
ftiill, N'anonal City Bank, 807 tons (bulk) 
Hull, Order Kapi'Need—J.OOO tibi.. Liver¬ 
pool. A’acmim Oil* 100 bbl., Hull. 

Xattonal City Bunk; .'ioii libl, Hull, Vacuum 
oil t'o , 42f) bbl., Hull. Order. Hensine^- 
100 fb., Koilerdain, Onb-r. 'Calm—128 
<'.sk., iMveTi)ool, African A Fastern Trading 
('orj) . loo esk.. fdverpool. F. F. Drew A 
Cu , lUO esk. Llverp<iol. Order, 158 oak., 
Botlerdani, .1 Holt A ('o. . 37 c.sk , Liver¬ 
pool, .StaiKlard Bank of S. Africa . 34 esk. 
and 4K bbl.. Liverpool, I>. Ibu’on , 14(i esk.. 
Li\‘er]K)ul, Order. PeHiMil -SOO l>bl.. Liver- 
liool. F F Drew A <'o ; 200 bbl.. Hull. 
17. F [ irew A Co. Mt».va lieun- - 325 bbl., 
Liveriwiol, T R Boodv A Co. WhaJe— 

23,2011 bills, Montevideo, Order’. 

on. SFFOS -('jii*tor---7,13(1 hg, Bombay, 
Volkatt Bros.. 1,358 bg.. Luniliay, Order; 
r>,464 bg., ('ueonailti, VolKait Bro.s. l.lii- 
weed • 2,563 liR,, Moiitevideu. order. 17,852 
l)R, R<.iHariu, Order, 44,730 Iir , San 
l,orenzo. Ordet, liri.KHi bg.. Rosario, Order; 
Hi.108 bg , Bneiio.y Aire.s, Speiieer Kellogg 
A Sons 

I’OTASSU'M NAI.TH 2.000 bg manure 
ijali, Hamburg, ordet, 2.U(ni bg . sulphate, 
ordei’. 37) di eaustie, Rieinen, Innis, 
Speitieii A- Cu , 1,12U liR., tmiriiUe. Bremen. 

Vogel. 3.7(011 liR, sulphate. HanduuR, 
Ordet. 71 esk, earbonaie, tBimburK. I'eietH, 
While A C" , 27) dr. perni;ing:niale. Ham¬ 
burg, Order. 

I'lTril KUO l>bl.. Hull, Tunle\ A Co.. 

1 (Ml bbl.. Hull, (Inlet. 

PYUIDIM’; -11 dr. Liverpool. U W. 
(Ireeh’ A Co . 1* tlr . LiS'erpool, Older 

(Jt lOHR.^C'HO- r(U,7ill'.i bg , Lueiios Aiies, 
'[’aiinin Curp . 1,071 lig., BiP'nos 

Fourth At'l Natl Lank. 

(H'K’KMI.VK.K- 27(0 (1., London, order. 

qriNHilNK—77 dr. Rolterdain. R. W. 
Freeff A Co, 

KIIFI.I.AC (ioo bg.. Calcutla, I’bila- 
delphi.i -Nat’l Lank, 27)0 hg^, I'alcuttti. 
Oi’<i(‘r , lUO es , l.ondon, Order, 71 bg., 
Hax're, Standard Hank of SouUi Alrieti. 
115 hg, Hiiitibnrg. Order, 71i) lig. Oai- 
eutla, Brown Br<is. A ('<) , lo I'g , Caleuitti, 
Ja-e, Hlgginson A Co.. 7iii bg . Ciiieulta, 
Bank of Brit. West Afre.’a , liil) bg . I’jil- 
eiitta, N Y ’I'rust Co.. 4(; bg., I'tiU'uita, 
Bank of Montreal. 2.14(1 jtkg., Calcutla. 
Order; 122 ]>g . {'tileulta, Anglo So. Am, 
Bank ; 537 lig.. Calentta. Bank of N Y A 
Trust C»i. ; 5il0 ))g refuse, Calcutta. Bank 
of Mtinhatian Co . 150 bg. Calcutta, Fir.st 
Nat'l Bank of Boston; 550 bg garnet, 
('alcutta, }lank of America. 5ii bg.. Ctil- 
cutta, London & Braz Bank; 60 bg, (/.il- 
('iilcutta, M«‘ch, A Metals Nat'! Bank , TjOU 
bg. (’alcutta. Chase Nafl Bank; 1.002 hg.. 
('alentta. Order 

sT-iHCH —27)0 hg polato, Rotlerdarn. 
Chatham A I’lienlx Nat’l Bank. § 

HOniB.M HALTS—168 cs. cyanide, Havre, 
C. Htirdy A Ruperly; 260 cs cyanide. 
Havre- Meteor I’roducts (.'o , 243 cs, 

Havre* Asia Banking i/'orp.; 34 esk 

pru8sijR(‘. Ll\crpool. H J Baker A Br*is.. 
113 esk. h.N’drosulphile, Rotterdam, H. 

Mi'lz A t'o.. 4,115 bg. atid 34.1 cak. avn- 
thetic nitrate. Sklr-n. Order: 25,080 bg. 
nitrate. AntofiigaHla. W’es.sel, Huval & Co. . 
92,317 hg nitrate, Tocopilla, Wes.sel, Duval 
A <'o., 16,766 hg. nitrate. MejiUonr'S. W. H. 
Orace A Co ; 29 dr. perborate. Hamburg. 
Internnlioiial AcceptHUCe Bank; 65 dr 
sulph.-hydrate, Hamlturg, C, S. Hraril A 
Co 

Hl’MAC’—200 hi. T'alermo, Order 

TANMNIi KXTKA(’T--30 cak.. Liver¬ 
pool. Brow’n Bros. A Co. 

TARTAR—100 hg . Bordeaux. Order 

TVRMrKlC —.169 bp, AU'iipy. Darraph, 
Small Co : 1,400 bg.. Cochin. Order. 

I'LTRAMAKINK 16 c.sk . Liverpool. 
Fezandit' A Spcrrle 

WHlTlNO'-.5l25 lig. Dunkirk. Talntor 
Trading. 

WAXES—32 bp. bees, liOtidon, Order; 
20 bp. beea. Rio de .Janeiro. London A 
Brazilian Bank : 18 bp., Rto de Janeiro, 
Stbrrs Mi(“n Co.; 34 pkp. bees, Havana. 
Order: HIO cm spermacettc, Olaagow, 
Order 

ZINC OXIDK—34 cak., Liverpool. L. H. 
Butcher ft Cn. 

ZINC WHfTE-i-20 bbl, Southampton. 
Houbepart. Inc. 
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Current Prices in the New York Market 

For Chemicah, Oih and Allied Producli 


General Chemicals 

Acetic* anhydricic. 85'>;,,drunio lb. 
ActMunc.firw”'" lb. 

Acid, ucctic. 28';,. bbl..... 100 lb. 

Acetic 56";. bbl .100lb. 

ni-eiiil. bbl.1001b. 


SO 36 
.25 
3 38 
6 75 
12 00 


.25} 
3 50 
7 00 
12 50 


Borte, bbl.f 

lb. 

.10)- 


Citric, kegfl . 

lb. 

.49 - 

.52 


lb. 

.14 - 

.16 

Gallic. tcclP . 

lb. 

.45 - 

.50 

Hydrofluoric. 52'’;. carboys 

lb. 

.12 - 

12) 

Lactic, 44‘,V, tech., iight. 




bbl. . 

Ib. 

.in- 

12 

22'% toch . light, bbl .. 

lb 

.05 - 

1)6 

Muriatic. 18° iHJiks 100 lb. 

.90 - 

1 on 

Muriatic. 20". tanks, 1001b. 

1 00 - 

1 10 

Nitric, 36°. carboys... 

Ib 

Mi- 

.05 

Nitric, 42", carboys. 

lb. 

.06 - 

.06) 


ton 

18.50 - 

19,00 

Oxalic, crystals, bbl 

Ib. 

.13 - 

.1!) 

pbnsplioric. 50' , carboys 

lb. 

.07)- 

.08} 

PvroRallie, resubbmed. 

lb 

1.50 - 

1.60 


lb. 


baI. 

Bill 

khI. 

KaI 

t: 

lb. 

lb. 


Sulphuric. 60''.drtiinR... . tun 

Siilpbunc, 66". tanks. tor 

Bulnhuric, 66" drums. ton 

Tuniiic, l^S.P , hl)l. lb 

Tunnir. tccli , bbl. lb 

I'Brtnnc, imp , powd . bbl. lb. 

Tartaric, domestic, bbl. lb. 

TuUBstir.pcrlh . lb. 

Alcobnl, butyl, drums, f.o b 
works. 

Alcohol ethyl (Coloune 

spirit), bbl 

iMbvl, 190n'f V S r ,bhl . 
Alcohol, methyl (see Methanol) 
Alcohol, donut ur«-d, 190 proof 
No I, ftpeciftl bill 
No 1, 190 proof, npecinl, dr 
No I. 188proof.bbl 
No 1. IBBproot.dr 
No 5, 188 proof.bbl . ,. 

No 5, 188pi'oof,dr 
Alum,amniotua, lump, bbl .. 

PntnHh. lump, bbl 
• Chrome, lump potash, bbl. 
Aluminum Bulidmic, 

hairs . p- 

Iron frei* baas • {»■ 

Aijua ammonia, 26", drums.. Jb. 
AminoniH. anhydrous, rvl, . . lb. 
Anmionium carbonate, powd 

oiwkfi, imported lb. 

Aniiiionnim carboimte, powd. 

domestic, bbl . *b- 

Amniohiiitu ni'ruto, tecl 
casks 

Anivl acetate tech .drums. 

Arsenic, wlui e, powd , bbl... 
Arsenic. re<i, powd , keas.. • 

nariuni carixuiatc. bbl. 

nariiimohloriilc.bbl .... 

Hariuin dioxide, drums.. 

Ttarium nitrate,casks 
llaniiin Bulpbate, bbl.. 
lllaiic fixe, dry •bbl . 

Uleacbina powder, f.o h. wKs.^ 

drums . 

Spot N Y.drums.... 

Borax, hbl. 

llroniine, CUSPS 

Calcium acetalc.baLR. • 

Calcium arsenate, dr 

Calcium carbide, drums 

Calcium chloride,fused,drums Ion 


13.00 - 
16.00 - 
20 00 - 
.65 - 
.45 - 
.36i- 
.371- 
I.IO > 

.26 - 

4.75 - 
4 70 - 


14 on 
16.50 
21 00 
.70 
.50 


lb. 

KUI 

lb 

lb 

ton 

ton 

lb. 

lb 

lb. 

Toil lb, 

lOOlb. 

. lb. 

lb. 
100 lb. 
lb. 

lb. 


ton 


mono, 


lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 


I 20 
.28 
4.95 


T hese prices arc for the spot 
market in New York City, but 
a special effort has been made 
to report American manufacturers’ 
quotations whenever available. In 
many cases thfte arc for material 
f.o.b. works or on a contract basis 
and these prices arc so designated. 
Quotations on imported stocks arc 
reported when they arc of sufficient 
importance to have a material 
effect on the market. Pricci* quoted 
irf these columns apply to large 
quantities in original packages. 


lb, 

lb. 

lb. 

lb. 

lb 

lb. 

lb. 


- CirRiudruma. - 
Caloium phospliRfc 

bbl. 

Camphnr, cases . 

-Carbon bisulphide, drums.... 
Carbon tetruciiloridc. drums. 

Chalk, p r e c 1 p.— doiueal ic, 
light, bbl. • 

Domestic, heavy, bbl. 

Imported, liRbt. bbl. 

Chlorine, li<juid, tanks, wka.. 
Cylinders, 1001b , wks 
Cvlimlers. 100lb .spot .. . 
Chloroform.tcch.,drums.... 

Cobalt oxide, bbl. ^h- 

Copperas, bulk, f.o.b. wki.... ton 

Copper oarbonote. bbl.• • jh- 

Copper cyanide, drums. .. *"• 

Coppersulphate.dom., bbl., loOlb- 
Cream of tartar, bbl. • 'h. 

Epaom aalt, dom., tech., 

bbl..;.-100 lb. 

Epaom aalt, Imp., teoh-. 

ba|8. fm\h. 

Epaom aalt, U,8.P.. 

bbl.1M t 

Etber,U.S.P.. drums. 

Ethyl aeetaU, 65%. drums. *»*• 
Ethyl acetate, pure faostio 
ether. 98^ to I or '. 


41 - 
35 - 

42 - 
.36 - 

40 - 
.34 - 
.031- 
. 02 :- 
.05i- 

1.50 - 

.30 - 
.09i- 
.13 - 

. 10 - 

3.50 - 
14 - 
14}- 

78 (10 - 
85.00 - 
.18 - 
08 - 
04 - 
04 - 

1 90 - 

2 40 - 
.051- 

28 - 
4 00 - 
.16« 
05i- 
77 no - 
28 00 - 


.061- 
.86 - 
.07 - 
.09i- 

.04i 
.03; 
.04 
.051 
.06 - 
.09 - 
.35 - 
2,10 - 
20 00 - 
.19 - 
.47 - 
5.90- 
Jii- 

1.90 - 

.90 - 

2,50- 
.13 - 

.so¬ 


il 
3 75 
.14} 

60 on 
90 on 
. 18 '. 
.08' 
.04i 
.041 


.05} 
30 
4.05 
.16} 
051 
23.00 
30.00 , 

.07 

.88 

071 

.10 


.04 

.03] 

.05 

.05) 

.061 

' .38 
2 25 
21 00 
.20 
.50 

'.2b] 

2.15 

1.00 

2.60 

.15 

.61 


11> 

lb. 

lb. 


lb. 


1b 

.per tun 
. 28011. 

. lb. 

. lb 
. Ill 
ogs 111 
raI. 

■ t 

lb. 


lb. 

lb. 

lb. 

lb. 

lb. 

Ib. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 


1 20 - 
90 - 
.17 - 
.151- 

n 

4.55 - 

.12 


.091 

.09 

:i:! 

i:* 

13 

23 

16 80 
3 63 


Formaldehyde. 40'):, bbl • 1h, iO 141 

Fullcrsearth -imp , powd.. net ton 30 00 
Fusel ml, ref , drums.. Rul- . . 

Fusel od, crude, drunie Rid 

tilaubernsah, wks .hanii... 100 lb 
(liftiibcTHsali, imp . bsRS 100 lb. 
(ilyceniie, e p , drums extrs... lb 
(ilvceriiie, ilynaiDite, driuiiH . lb 
(tlyeeriiir, crude 80'.'|,, Icioic 
lodnio. resuhbnied 
Iruii oxide, red, casks ... 

Lead: 

White,basic curboDate.dty, 

nifllui . 

White, basH' Bulphutc, ct^sks lb 

White, in oil. koRS. jb- 

Kcd.dry.casks . |b’ 

liwl, in oil. keRS j * 

Lwid nretate, while crys . bbl. lb 
Brown, broken, caskH lb 

Lend nnmnatc, nnwd,. bbl. 

Iiime-Hydraled, bill... . 

Lime, I.ump, bbl .... 

lutbarRc,comm .casks... 

Lillmpnonc, bags. 

in bbl.. . 

MaRiicsiiini carb , teeb., Da 

Methii"ol, 95';: .bbl • 

.\ielhanol.‘l7''; ,bhl. . 

Nicktrsall, double, bbl.... 

Nickel salts, single, bbl .... 

Pliosgeiio .. • 

Pho'ipluiruR, red, cases. b. 

Phosphorus, yellow, cases.. lu. 

Potnasiuni bieliroriiHto. eosks 
Potassiuin bromide, grun., 

PotnHSiiimeiirbonale,80-85%, 
calcined, casks. . . 

Potassium chlornle, nowd. 

Potassium ryiinide, drums 
PolaaHiuin. first sorts, cask 
Poluiisium hydroxnle icaustio 

polnsli) lirunis . 

Potassium iodide, cus^. 

I'litiiMsiiirn nitrate, bbl . 

Polassiiim permanRanatc. 
drums 

PotftSBium prussialc, red. 
casks 

Potassium prussiutc, yellow, 

casks . - . 

Hftlenimoniae, white, sran., 
ciutks, imported .. 

Salamiiionmc, white, gran., 

b'll . domestic . 

nriiy,«rnll.,ciulln..’.uiii;- 

Ralsisln, bbl..100 lb. 

Salt cake (bulk).. .... ■■ • • ton 

8t>du u»h, light, 50% fl^t, 

haRB.oorilract... 

Soda asn, light, basis, 48%, 
bags, contract, f.o.b.. . 
wks... ••• 100 It). 

Soda Rsh, light, 58%, f1®f' 

bags, resale . . 100 lb. 

Soda ash, dense, bags, 

tract, basis 48"/c.ICOlb. 

Soda ash. dense, m hoRS. 

resale . . , . -'00 lb 

Soda, caustic, 76 

i^pums.f a.8... . ^ 

Soda, caustic, bnsia 6187^, 

wks .contract. . .1001b. 

Soda, caustic, ground •f'd 
flake, coiuraoti IP® 

Soda, oaiislie. ground and 
flake, resale,. , 

flodlutn acetate, works, bags., lb. 
Sodium bicarbonate, bbl .. 100 lb 
f4odlum bichromate, casks.. . »b. 

Sodium bisulphats (niter cake) ton 
b^ium bisulphite, powd., 

U.S.P.,bbl. .. b. 

Sodium chlorate, ke«i. • Jb. 

HtKiium chbmde.long ton 

95 - 1 00 Sodium cvanldp.oaaea. ID. 


iO 151 

• 32 00 


1.40 

.95 

.I7| 

.16) 

III 

4.65 

.18 


.Sixlium fluoriiic. hbl, 

Hodiuin hyposulphite, bbl.. 

Sixiiuin nitrite, casks 
Sodium peroxide, powd , eiisei 
Sodium phosphate, dibusie 
bbl. 

Sodium pruNBiatc, yel. drums 
Sixlium salicylic, drums n*. 

Sodium silicate 140”. drums) 100 Ih 
Sodium silicate (60“, drums) KlOlb 
Sodium sulphide, fused, 60- 

62% drums. In. 

Sodium sulphite, crys , bbl U» 
Strontium nitrute, powd., bbl. lb 
Sulphur ehloride, yel drums, lb 
Siiiphup, crude .... tun 

.M mine, bulk ton 

Riilphur, flour, bag .. . 100 jh. 

Sulphur, roll^ bag ... 100 lb. 

Sulphur dioxide, liquid, eyl. . lb. 
Taic—-tmporteil. bags .tor 

'raie -Klomestie pnwd., bags, tor 

Tin hiohlnrhlc, bt>l. jh. 

I Tin oxide, hbl . . lb- 

I 'I'm crystals, hbl jb 

Zinc carbonate, bags, lb. 

Zinc cliloride, gran, bbl. lb. 


10 . - $0 10} 
.021- .0) 
.08 - .00} 
.28- .50 


1 - .10 

14 

12 

.15 

Ml 

Hi 

24 

17 (to 
3 65 


Zinc rvanidc, dnii.io.. 

Zinc oxide,. lend free, bbl.. 

5’leail sulphate, bogs .. ■ 
10 to 35 lead sulphale. 
baim . 

Freiirh. red seal, bags . 
hYcnch, green seal, bags . 
lYciicli, whilcheal. bbl 
Zincsulphato, bbl.... 


.47 - 
.00 - 
2.00 - 

04^ 
.035- 
,12 - 
(Mi¬ 
ls 00 - 
16 00 - 
2.25 - 
2 00 - 
.08 - 


.04 

.16 

.52 

1.25 

2.25 

.04) 

.05 
20.00 
18 00 
2.35 
2.10 
08) 


30 00 - 40.00 
18.00 - 25.00 


lb. 
. , lb. 
lb. 
ib 

.100 lb. 


■.12)- 

.15! 

.4$ - 


.35)- 

.56 

.14 - 

.14) 

.06)- 

.061 

.37 - 

.58 

.08 - 

.06) 

.07)- 


.07 - 


.091- 


.10)- 


.12 - 


2.50 - 

3'6o 


Coal-Tar Products 


lOi- 

.11 

.07 - 

07} 

,07 - 

07} 

08 - 

.08) 

1 18 - 

20 

1 20 - 

22 

, 101 - 


II!- 


.60 - 

,75 

.35 - 

.40 

.30 - 

.35 

.11)- 

.12 

.19 - 

.20 

.06)- 

.06} 

.07)- 

.08 

.45 - 

.50 

.06) 

.09 b 

.07)- 

.09 

3.65 - 

3.75 

.061- 

.07} 

.18)- 

.19 

.65 - 

.67 

.35)- 

.36) 

.06 - 

.06) 

.07)- 

.071 

.08 - 

.09 

1.20 

1.40 

26.00 - 

26.00 

1.60 - 

1.67 

1.20- 

1.30 

1.75 - 

I.BO 

I.17j- 

t.20 

^85- 

I.A 

3.22)- 

3.35 

2.50 - 

2.60 

5.60 - 

5.90 

3.72)- 


.05)- 

!66)' 

2.00 - 

2,50 

.09 - 

09) 

6.00 - 

7.00 

,04)- 

.04) 

.06)- 

.07 

12.00 - 

13.00 

.20 - 

.23 


Alpha-naphtbol, crude, bbl,... 
Alpha-naplithnl, ref., bbl. . 
Alpha-nanhtbylamino, bbl..,. 

Aniline oil, drums . 

.\ni)ine salts, bbl. 

Anthracene, 80';:, drums... • 
Anthracene, 80''.;,, imp,, 

drums, duty paid. 

Anlhraqumone, i5%, paste, 
(iruiiiB 

llcnsnldehyde II.R.P ,oorboys 
teoh, drums 

Benione, pure, water-while, 
tanks and drums 
Benseiic, 90";, tanks & drum* 
Bensene, 90';;,, ilrurns, resale.. 

Ilensidineiiasi'.bbl. 

Benxidinr sulphate, bbl ,. . 

Bentoieanid, F-R F , kegs . . 
Bentoat e or soda, F.H.P., bbl. 
Hcntvi chloride, 95-97^,, ref., 
drums . . 

Bonxyl chlornle, teob., drums 

) Bot.a-napbth(il, tech., nbl. 

lleta-naphthylamine, tech >. 
Cresol, U,H F,.drums. 

Ortho-rresol. drums . 

Cresylic acid, 97';;,, retalc, 

drums . 

95-97';;,, drums, resaw... 

Dichlorbensenc. drums. 

Diethvlaniline. drums. 

Dmicthylaniline. drums. 

1 )initrobiinBene, bbl,. 

Dmitriiclorbmisenftebbb. 

Dmitronaphthftlen.bbl.... 

Dimtrophennl.bbl. 

1 liiiitrotolueiic, bbl. 

Dip oil, 25'%. drums. 

1 fiphenylaminS, bbl. 

H-aold.bbl... • • ■ • 

Mefu-phenvlcncdiaminc, bbl. 

Michlers ketone, bbl. 

Monochlorberi*etie, dnunl... 
Moii<*efhvlaniIine,drums.... 

Naphthalene, flake, hbl. 

Naphthalene, balls, bbl.,. .... 
Naphthionatp of soda. hbl.... 
Naphthiontc acid, crude, bbl. 

Nitrolx*nxene, drums. 

Nilro-naphthalene, bbl. 

Nitro-tofuene, drums. 

N-W acid, bbl. 

Ortho-amiflophenol, liggs.... 
Ortho-dicnloroenaene, drums 

Orlhi>nitrophenol, bbl. 

(■>rtho-nilrotoluene,drums... 

Ortho-toluidine, bbl.. . 

Para-amidophcnol.base, jeegs 
Para-ainidophenol, HCl. kogs 

Para-dichlorbensene, bbl. 

Paranitroanlllne.bbl... 

Para-nitrotoluene, bbl...... 

Para-phenylen®diamine, bbl. 

Para-tolulalne.bbl.. 

Phtlialie anhydride, nbl. 

Phenol, U.B.P., drums. 

Picric acid. bbl.... 

Pyridine, dom., druina. 


|0 65 - $0.80 


.75 - 
35 -. 
. 16 - 
,23 - 
.75 - 


.90 

17 

■)5‘ 

1.00 


Ib. 

U). 

lb. 

lb 

ri. 

Rf 

lb. 

lb. 

lb. 

Ib. 

Ib. 

lb. 

lb. 

lb. 

lb. 


.70- .75 

,.70- .75 

t.40- 1.45 
75 BO 

,32 
.30 
.52 

■M 


>.27 - 
.25 - 
.28 - 
.65 - 
.70 - 
.72 - 
.57 • 

.45 - 
.30 • 
.22 ‘ 
.60 • 
.25 . 
.28 ■ 


.35 

.23 

.90 

.29 

.50 


gal. 1.15- 1.20 



1.10 - 
.07 - 

.09 

lb. 

*30 - 

.60 

lb? 

.42 - 

.43 

Ib. 

.19 - 

.20 

lb. 

.22 - 

.23 

Ib. 

.30 - 

.32 

lb. 

.33 - 

.40 

lb. 

.20 - 

.22 

gal. 

.25 - 

.30 

B>. 

.50 - 

.32 

4b. 

.80 - 

.65 

Ib. 

1.00 - 

1.05 

lb. 

3.00 - 

3.50 

lb. 

.06 - 

.10 

11k 

.93 - 

t.io 

Ilf. 

.06)- 

.09 

lb. 

.09)- 

.10 

lb. 

.58 - 

.63 

lb. 

.33 ' 

.60 

lb. 

.10 

.12 

lb. 

.30- 

«».35 

lb. 

.15 - 

.17 

lb. 

1.25- 

1.30 

Ib. 

2.30- 

2.35 

lb. 

.17 - 

.20 

Ib. 

.90 - 

.92 

lb. 

.10 - 


lb. 

.14 - 

. * 

lb. 

1.20 - 

1.30 

lb. 

1.25 - 

1.35 

lb. 

.17 - 

.20 

Ib. 

.72- 

.75 

lb. 

.60 - 

Al 

Ib. 

1.45.- 

1.50 

Ib. 

.95 - 

.96 

lb. 

.35- 

.36 

lb. 

.43- 

.50 

lb. 

.20- 

.22 


gal. 


nominal 
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ryridUK',ir»p.,<lruinB_^ . 

liraorciiiol, Iccii,, krft. 

l<e»f>rcin<>l. pure, kegi... . 

, , , * 

f<Hlicylir wid, tecH,. bbl. 

Salicylic acid, r.H.I’, bbl.... 

H III V c 11 1 naphtha, waUir- 

white, dninm .• 

f’rn<lp,cJriiniK 

Siilphiirulic Held, crude, bbl.... 

Thiocarhniiihdi , kPKi* 

TnluidiHf, kcKH ... 

Tnluidiiu-. nnsiKl, kn^ti. 

Tohjcnc, tank curs. 

Toluene, dnmi* . 

Xvlidinoa druiiin 
Xvlrnc, piire.dnima. 

•Xylene, com., drums ... 

Xylene, com., tanks. 

Naval Stores 
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fh“ 

$2.50 - 

»2 75 

1 40 - 

1 50 

Ih 

2 00 - 

2.25 

Ib 

.55 - 

.60 

Ih 

37 - 

42 

lb. 

.40 - 

.45 

gal. 

.27 - 

.32 

fh'- 

.24 - 
.18 - 


Ih. 

35 - 


lb. 

1.20 - 

1 30 

Ib. 

30 - 

.35 

gal. 

.30 - 

35 

t: 

.35 - 
.47 - 

.40 

40 

gal. 

.75 - 

1 .0(1 

gal. 

gal. 

37 - 


.32 - 



Rosin Ii-1), bbl _ 

Roain T^I, bbl. 

Rosin K-N,bbl. 

Rnaiii Wd-W.W .bbl. 

Woo<l roHin. bbl 
Turm ‘111 me. spirits of. bbl 
W<Ki<i,al«niiidint ,bbl. 
WoiMl.dmt diBt.,l)bl 
Rtno tar pitch, bbl 
Tar, kiln burned, bbl.. . 
lietort tar, bbl. . 

Hoatn nil, first run, bhi 
Hosin oil. sreorMi run, bbl 
lloain oil, third run. bbl 
Pine nil.sIcHUi <lis( 

Pine oil, pure, cleat chat 
Pine tar oil. ref .. 

Pine tar ui), oriidc', tanks 
f.o h .InekHonville. Mn .. 
Pine tnr oil, double rel , btil ,. 
Pine tnr, ref, thin, hb! 
Pinewood creoHiite, rc-f . bbl 


2b0]b 
.2A() lb. 
280 1b. 
280 lb 
2601b 

Hid- 

(ful. 

Kill. 

200 lb 
500 Ih. 
500 lb 
eal 
khI 
gal 
gnl. 
irai. 
Rill. 


Rnl. 

Kal. 

Kul. 

Kid 


$5 90 
6 00 
6 20 
6 50 
h 00 
I 07 
I 00 
75 


.45 - 
48 - 

,52 - 
75 - 
70 - 

48 - 


7,50 
h 10 
I 0‘» 


6 U(l 

13 no 

12.00 


Animal Oils and Fats 


1 legras, bbl 
(Irenae, yelloAs, libl 
l.ard ml. lOxtrn No I,bbl 

Neatnfootml 20di-ir bbl . 

No l,bb1 
Oleo Steiiniie 
Red ml. (bshlled. d p bbl 
Miipotidied. l)bl 
Tallow , fstrn.loiwe 
Tallow oil, anidlesa, bbl 


)b. 

lb. 

Kill. 

Kill 

Rid 

ii. 

lb 

lb 


so 0^: $u 

00} 

90 - 
I 30 - 
92 - 
09 - 

lot 

10 

071- 
94 • 


VeRetabie Oils 


t'astor oil. No 3, bbl lb 

Castor oil, No l.bbl. lb 

f’hiniin Jixl oil, bbl . lb 

C’cwonul oil, Cftvlon. bbl. . lb. 

t’c'vlon. faiikH, N lb 

Coconut oil. Clicliiu, bid... lb. 

Corn nil, crude, bbl . III. 

('rudt', faiik.H, (1 o b indl) lb 

Cottouac'cd 0 ^ crude (fob. 
itiill), tniiKR Ill 

PiniuiuT vc'liow, lild. lb 

Winter yellow, bb! lb 

L^scchI ml, raw, cHrlota, bbl gal 

Raw, tank enrs (doiii ) gal 

Roiled, ears, bill idoin.) Rid 

i3Iiveoil. dennlured. Iihl. gal 

Sulphur, (fools' bill .. lb 

Palm, l-agns, casks. lb 

Niger,nisks lb 

raliii kc'rnel, bbl . ^ lb 

Peanut oil.crude, tank.s (null) lb 

I’eaiiiJt oil. refined, bbl .. 11', 

Penllafbbl lb 

Rapceeed oil. n-fined, bbl . gal 

Rapc'sccai oil, blow n, bid . . B‘d 

HeHaiiii', lilil , . Il» 

tova bean ( Mtineliurinnl.hbl, lb 

Tnnk.fob Piieifk’eon«l,. lb 

Tiiiik.(f o.b. N \.i lb 


50 14 - 
14i-. 

2b - 
()9J- 
08 ( 
09]- 
121 
1)9} 

(19}_ 
I2i- 
M - 
I 12 - 
1 07 • 

I ». - 
I 10 - 
08} 
07}- 
1)7 - 
08i- 
13 - 
.16}-. 
lb - 
83 - 
.88 - 

.IJj" 

;lSl: 


I3i 


Fish Oils 


fV'd, Newfoundland,bid Rid. JO 70 - $0 72 

Mcidiadcn. light prewuxl, bid. gal. 76 - 
W’hitebh'aoheJ, bid.. Rnl- 78 - 

tllowu.bbl _ . gal. 82- 

Crude, tanks (f o b iiictorv) Rid. .50- 
Wbalc No. 1 crude, tanks, 

coast .. .lb - . 

W’mter, nnfurid. bid md 76- .78 

Wint(‘r,blenehed 6ld, . Hal .79- .80 

Oil Cake and Meal 


CoOnnut cake, bags 
Copra.sun drii 'l.bag''. (r 
Sui 


1 ) 11 ' 


Sun dried Pueificcoast 
Coltohseed meal, f o b. mdlH 
IjiiRcvai cuke, bags 
LiiiKced meal, hags 


toil $30 no -$31 
OS - 
04]- 
38 no - 
53 00 - 34 
35 00 - 36, 


Dye & Tanning Materials 


Albumen. bloiKl, bbl 
Afluimi'l), t-HH. teeli, kegti , 
Coehneai.bagn 
('uteh. Horneo. bnles. . . 
('ulch, Uangoou. bales .. 
|)(>xtrin". cirn.baKs. .. 
l\.f ri,w> Bum.bugs.... 

1 iivi-<iivi„bH«a.. 

Kust ic, sticks . 

Fustic, chips, bag*. 

i.oRwood,sticks , .. 

I ogwood.chips,bags. ... 
SuniBC, leaves, Sicily, bagf 


Ib 

$0 43 - 

$0 50 

11. 

.90- 

95 

Il> 

33 - 

35 

lb. 

. 04 ;- 

05 

lb 

13 - 

Hi 

100 II. 

3 69 - 

4 01 

100 lb 

3 99 - 

4 09 

ton 

38 00 - 

39 01) 

. ten 

31) 00 - 

35.00 

lb 

,04 - 

.05 

tun 

26 00 - 

30.00 

Ib. 

.02}- 

• O’i 

ton 

70.00 - 

72.00 


Sutime, Kround, biiKs.... 

Suiiiae, cioincstic, bliRS.. 

Starch, corn, bags 
Tapioca flour, bogs.. 

Extracts 

Archil, cone , bbl.. . lb. 

f'heHliiul, 25';; tiiiiiiin, tanks, lb 
Divi-divi, 25‘'; tannin,bbl lb. 
Fuat ic, eryatids, bid 11 

i'liHtie, iiiniiil, 42'\ bbl 
f iiiiiil'K r,li'i , 25'; hiniiiij.bbl 
llenmi me en s . bbl 
Ifeniloek, 25' , tiiimiti. bbl . 
flvpermr, solid, drunis 
ilvpeniir. lupiirl, 51", bbl 
l.iiRwiitxl, crys , bbl 
I.ogwtxxl, lip , 51°,bbl.,. 
Qiiebrueho, Bofid, 65'^;. tannin 
bbl . 

I)bl . ., 


ton $65 00 -$67 00 


ton 
100 lb 
lb 


lb 

lb 

lb 

It) 

Ih 

lb 

Ih 

lb. 


40,00 - 42 00 
2.97 - 3 07 
06 - .06; 


<lb. 

II). 


Dry Colors 

Rliicks-f^arboriKaH, bagh. f <i b. 
works lb 

Liuiipblfirk, bl)l lb 

M iiieral, bulk . ton 

IlIiieH hrouzi'.bbl . ' lb 

PnisMiiii, bbl . lb 

I hranifiTmr, bbl ... lb 

Hrow'ii.s,.Sienna. Ital ,bbl lb 

Su'iiim, 1 'onieHlU', bbl lb 

1 iiiIkt, Turkey, bbl lb 

fJreens-('hroiiu-, (' I’ I.iRhf, 
bbl Ib. 

CliroiiH , cmiiiiiereiiil, bbl lb 

1’llllN, lllllk lb 

Reds, ('iirmme No 40.tinii . lb 

(ixide red, <‘iisks )b 

I’lirii toiii'r, kcHs U) 

Veniiilioii, I'higliNh.bM ... lb. 

Yellow, ('hrmiii, f'R lihls lb. 

Ilrlier, l''rench, rusks.. lb. 


Waxes 

Rnyberry, bid Ib. 

Reeswiix, crude, bags lb. 

Beeswax, ri-liiusl, lidht, buss lb 
Beeswax, jaire white, CiineN 11). 
CniKlellila, biiKM lb 

('nniaiilin, No I.Iuiks 11). 

No 2. Nortli Couiitrv, baRs lb 
No 3, North Couiilrv, buK8 II). 
>Ta])Hn, eases lb. 

Montnti, crude, bagH lb. 

Pnndhiie, crude, iiiiilrli, 105- 

linmp . lb. 

Crude, srali- 124-126 in p., 

biiKH . lb. 

Ref. ltR-l20inp,l)aK«. Ib. 

Ref. I 25 Ill j),, biigK .. lb. 

lief, 128-1 30 III p . bajis . lb. 

Kef , 133-1)5 Ml j) . btiKB lb. 

Ref , 135-137 in t) , bags lb 
Hteanr anil, SRlenressed. bags lb. 

I )oiil)le pn ssetl, hiurs, lb 

TripU‘piesse<l. lmR.s lb 

Fertilizers 

Ammonium suli>hat(‘, bulk, 
f o 1) works .... 100 lb 

F.a.s double baRS. ... 100 lb 

Blood, dried, bulk unit 

Bone, raw, 3 and 50, ground . ton 
I'lsli scrap, doiii .liricd.wks unit 
Nilratcof .soda, hints . 100 lb, 

TankaRe. hidh grade, f.o.b. 

Chicago .unit 

I'liofliihatc rock, f o b mines, 

Idorida |)el)ble. 68-72'’',. . tot) 
Tcnucssoe, 78-80', ton 

1’ot(iKsium rniinate, 80*,, bags ton 
}’ot:iHsluM hiilpliaU', bags basis 

9()‘J- , . ton 

Dnublcmnimresall . . ton 

Kama . ton 

Crude Rubber 

Para—l^priver fine.ll>. 

Tprivi-r coarse .. .. lb. 

l'|)rivei i-auehohall. lb, 
Plantation 1 irst latex rrepi* lb. 
Rilibisl nnioked ahccis lb. 
Brown crepe, thin, 
rlean . lb. 

Amber crepe No 1 Ib. 

Gums 

C ojiiil, CoiiRo, umber. biiRfl. Ib. 
Kuhl 1 nduin, l)old, bags ... lb. 
Manila, pule,bugs . ,, lb. 

Poiitinak.No I bags ... 11). 

lAimir, BatHAia,cases ... lb. 

Siiigupori', ?>o l.casf* lb. 

Singapore, No 2. caacs lb. 

Kiiun.No I. cases lb. 

< trdinarv chips, rases lb 

Manjak.Barbitdos.biiKs lb. 

Shellac 


Shellac, orange fine, buRs . 
t >rnnge sup«*rfinc, buRB.. 
A.(' KHrnet.lniRi.,- , 

Blrachcd, boniulry. 

Bjcache*d.fr(>sh .,. 

T.N..bttg8 . 


. Ib. 
.lb. 
. lb. 
. lb. 

Ih. 

..lb. 


$0.17 - $0.18 

02 - 

.03 

.04 - 

.05 

.20 - 

.22 

08 - 

09 

.08 - 

.09 

.14 - 

18 

.04 - 

.05 

,24 - 

26 

.10 - 

12 

IH - 

.20 

.09 - 

.10 

.044- 

.05 

.06*- 

.07 

$0 20 - ! 

SO 24 

12 - 

40 

35 00 - ■ 

45 no 

,55 - 

60 

,55 - 

bO 

.08 - 

35 

.06 - 

' . 14 

.03{- 

04 

.04 - 

.04* 

32 - 

34 

12 - 

I2‘. 

30 - 

35 

4 50 - 

4 70 

.10 - 

14 

1.00 - 

1 10 

1.30 - 

1 32 

.20 - 

.21 

.02}- 

.03 

so 35 - 

$0.36 

20 - 

.21 

32 - 

34 

40 - 

4) 

21 - 

.22 

42 - 

43 

23 - 

.23} 

18}- 

19 

Ihi- 


.04*- 

U4| 

.04 - 

.04* 

. 02 ;- 

.03 

03 - 

03* 

,031- 

03* 

.03*- 

04 

. 04 !- 

04 ; 

.05 - 

,, "51 

13 - 

. 13* 

,13.)- 

151 

.15 - 

.15* 

$3 25 - 

$3 30 

3 85 - 

3 90 

4 00 - 

27 00 

30 on 

, i 75 

2 52}- 

2 57! 

3.35 - 

3 45 

$4 00 - 

$4 50 

8 00 - 

8 25 

34 55 - 

1 43 67 - 

... 

25 72 — 

7 22 — 

. 

ir 

$0 28*- 


.25 - 


.26 - 


.29 - 


.29 - 


271- 


.28}- 


$0.12 - 

$0.13 

.23 - 

.25) 

.20 - 

.20) 

.20 - 

.20} 

.28 - 

.29 

.34 - 

35 

.22 - 

23 

.65 - 

67 

,20 - 

22 

.09 - 

.09* 

$0 62 - 

$0 63 

.64 - 

.65 

muutnal 

.71 - 

72 

,59 - 

60 

.58 - 

,59 

iterials 


Asbestos, shingle, f.o.b , 

Quebec.sh.tfii $65.00 - $83.Oj 

Asbestos, cement, f.o.b , 

Quebec . sh. ton 20.00 - 25 OO 

Barytes, erd., white, f.o.b. 

mills, bbl. . nettoo 16.00 - 20 Ou 

Barytes, grd , off-ooior, 

f o b. nulls bulk.. net ton 13.00- I5F 00 

Barytes, floated, f.o.b. ' 

Ht, T^ouis. bbl , .. notion 28,00 - 


] a r y t c 8, crude f.o 
mines, bulk _ 

b. 

net ton 

10. tw - 

II on 

'iiscin, bbl . tich... 

lb. 

.18}- 

20 

Iliina clay (kaolin) crude, 

f.o.b Ga .net ton 

7,00 - 

0 00 

Washed, f 0 b Ga , 

net ton 

8 00 - 

9 0(1 

I'owil.,f.ob Ga, 

net ton 

14 00 - 

20 00 

Crude f.o.b Va , ,.. 

.net ton 

8 00 - 

12.00 

(iroiind. f.o b Va 

net lob 

14 00 - 

20.00 

Imp , lump, bulk. 

.net ton 

15 on 

20,00 

imp, flow’d, 

- net ton 

45 00 - 

50.00 

’’rldHjjHr. No 1 pottery 
No 2 pottery . , 

.Vlong ton 

6 00 - 

7.00 

. .longton 

4 00 - 

5 50 

No. 1 soap 

long ton 

7^)0 - 

7 50 

No. 1 Canadian, f.o 
mill .... 

.h. 

. long ton 

20.00 - 

22 00 


Grapliite, f'evlon. lump, first 
<iuality,bhl lb. 

Ceylon, chip, bbl.lb. 

HirIi grade amorphous 
cruiio .. ton 

Gum nritbic, amber, sorts, 
bags ... Ih 

Gum tragacunth, sorts, baKB....lh. 

^No l.hags . 

Ku'selguhr, f o b f3al.. . 

Fob N.Y. 

MaRiicsite.criule, f.n b Cal 
Pumice .stone, imp , casks 
Dorn .lump, bbl 
l>oni .Rrntiiid. bbl 
Sdira, glnaRsniul, f.o h Ind 
Silica, sand blsst, f o b Ind. 

Silica, KiiiorpiimiR, 250-nn‘Hhi 
fob Ill 

Silirii.bhlg sarid.fob Pa 
Siiajistone. coarse, f.o.b. Vt 
hagR 

Talc, 200 mesh, f.ob., Vt 
bags 

Tiilr. 200 iiiohIi, f o.b. Ga., 
bags 

Talc, 200 mesh, fob T,< 
Angeles, bugs. 


PciiiiNylvanin 

Coriiing .. . 

Cal.cll . 

Somerset. 

IlliiiolH. 

Indiana . 

Kansan and Oklalioma. 28 d 
Caliloriiiu, 35 deg and up 


.06}- 

05}- 

15.00 - 35 00' 

.14}- 15 

.48- 56 


lb. 

1.50 - 

1 60 

ton 

40 00 - 

42 00 

ton 

50 00 - 

55 00 

ton 

14 00 - 

15.00 

Ib 

,03 - 

.05} 

lb. 

.05 - 

.05} 

lb, 

.06 - 

.07 

ton 

2 00 - 

2 50 

.ton 

2 50 

5 00 

, 

ton 

17 00 - 

17 50 

ton 

2 00 - 

2 75 

ton 

7 00 - 

8 00 

ion 

6.50 - 

9.00 

ton 

7.00 - 

9 00- 

s 

ton 

16.00 - 

20.00' 

Oils 

Wills 


bbl. 

$3 25 - 

3 50 

bbl 

1 85 - 


bbl. 

1 9| - 


bid. 

1 75 - 


bbl. 

1 97 - 


bill. 

1 98 - 


' libl. 

1 30 - 


bbl. 

1 04 - 



.Asbestos, crude No. I, 

f.o.b., Quebec.sb.ton $500 00-.. 


Gasoline, Etc. 

IcclbblH gfll. 

& P deod, 


Motor gasoline, i 
Naphtha. Y iM 
steel l>l)U 
Kerosene, ref lank wagon 
Bulk. \\ W export. . 
Tjulinciitnig niN 

('vluider, Pctiii . dark 
Hlooiiilesn, 30(0 31 grflv.. 
[hindfm.pale , 

Spindlfi, 2(l0, pale 
Petrolatum, aniber. bbls... 
Piiraflinc wax (see waxt^s) 


Rill 

gal 

gal. 

gal 

sal. 

sal. 

t 


$0 21 }- 

07 - 

22 - 
• 18}- 
.24 - 
.22 - 
.05 - 


.25 

.201 

.26 

.24 

.05i 


Refractories 

Bauxite brick, 56% Al/ls, f o.b. 

PiiidburRh . ... too |45-50‘ 

Chrome brick, f.o b. Eastern ship- 

|ung points t(Mi 50-52’ 

Chrome cement. 40-50'!,' (.'rjOj.. ton 23-27 

40-45‘f, (Tjf 's, snrks, f.o b. 

Eastern shi|)pmR points . tOD 23.00 

Fireclay brick, Ist <]ui)lity, 9-in. 

1 shapes, f.ob Ky wks 1,000 40-46 

2m] quality, 9-tn abapes. f o.b. 
wks.. ...... 1,000 36-41 

Magnesite brick, 9-in straight 

(fob wks.) . ton 65-68* 

9-iii iirchcs. wedges ami keys. ton 80-85 

.Scraps and spills . ton 85 

Silica brick, 9-iii, siscB, f.o.b. 

Cbicagodistnct,, 1,000 48-50 

Silica brick, 9-ni sizes, f.o.b, 

BirniinRhuindisfriet. .. 1,000 48 50 

Fob .Mt billion, Pa . 1,000 42-44 

Silicon carbide refract brick, 9-in. 1,000 1,100,00 


Ferro-Alloys 


Fcrrotitaniurn, 15-I8'^„t 
f o b. Niagara Falls, 

NY.ton $200.00 -$225.00 

Fcrrochrondum, per lb. of 
rr.6-8%C . . .lb. 

4 - 6 ''cC.lb. 

Ferrumanganese, 78-82% 

Mn, Atlantic aeabd.^ 
duty paid,. gr. ton 

Spiegcleisen, 19-21% Mn . gr. ton 

Ferroniolvbdenum, 50-(i{Fi 
Mo, per lb Mo lb, 

Ferrosilicon, 10-15^^. .. gr. ton 

50%.gr. ton 


:! 5 '- 


125,00 -. 
40 00 


75%,. 


2 00 - 2.50 
48 00 - 50 00 
95.00 • 


gr.ton 150.00 - 160.00 
























Jmie 4, 1923 


CHEMICAL AND METALLURGICAL ENGINEERING 


1011 


Forrot unuBion. 70rfO,,, 

purlb. «>fW.lb. 

rprru-urHimun, 35-5(K.(,. of 

U prrlb. of C.lb. 

Ifrrovanjiclmm, 30-407,, 
pi*r Ib. of V.lb. 


$0.90- JO, 95 
6,00 - 

’50 - ) 75 


Ores anS Semi-finished Products 


{(<!l 

ton 


ton 

lb. 


Ibiuxite, crufihcd, 

dried, f.o.l). Bhippiijg 
poinis .. ... ton 

Cliroine orr Calif, roiicon- • 
fnitca. SO*,-;, iiiin CrjOj, ton 
C 1 f. Atlantic Bcubnurd t-iii 
Coke, ftlry., f o.h. ovens 
("oke, furnace, f.o.bt ovens., 
i-luorspiir, jfuvel, f o.b. 

iiiinos' lllmms,. 

M nenile, 52% T 1 O 2 • 

•Manitaneac ore, 50“',, Mn 

c I f. Ayantic seaport . nnn 
.MauKaiuHO* ore, clu'inirnl 

. (on 

Molvlxlemte. 85% MoHj, 
per lb. M 0 H 2 . N. Y. Jb. 
Monazite, per unit of ThOj, 
e i.f , Atl. seufiort.. . Ri. 

I'vntes. Span., lines, c,i /. 

All. seaport . 

I’yntes, Span, furnace sue. 

c I f. Atl. seaport. 

Pyrites, dotii. fines, fob. 

imncfl. On. 

Untile, 95% Ti (>2 
Tiiiiitsten, SClicollle, bV/, 

WOs anti over, per unit 
Wf )3 unit 

TiinRsten, wolframite, 60^';. 

WOj and over, per unit 
Wdj .. unit 

I raniuin ore (ciirnotite) per 
!l> of U’iOr . lb. 

rraniinn ojide, 96^^> per lb, 

1 sOr . , lb 

\'Hniidiiin> peiiftixide, 99‘‘[ Ih 

\ imadinin ore, per lb VjOfc lb 

i^iicoti, wn.shefi, iron free, 


tinil 


unit 

lb. 


$6 00 - 

$9.00 

22 (in 

23 00 

20 50 - 

24 on 

7 (K) 

7 50 

b (11) - 

ti 50 

20 00 - 

2! 5( 

.Oli- 

01) 

.3} . 


75 00 - 

80 00 

.(.5 - 

.70 

.06 - 

.08 

.11)- 

.12 

.11)- 

.12 

.12 


.12 -. 



8.on - 

3.50 - 

2 25 - 
12 00 - 
I 00 - 


2.50 
14 00 


f o.b.Bat>l..,Fl(i ... 

, Ih 

.(M) .13 

Non-Ferrous Materials 

Cripper.floc(rolvt,ie . . 


('ruts per Lb. 


141 l’>i 

Ahiniinuiii, 98ti) 99^% 


26-27 

Aniinmnv, wlKiksalc, Chinego Olid 

.1 apiini’Re 


71- 8 

N'lckrl, Ytrciii nictiil ,... 


28-30 

•Nickel. iiiKut and sloi 


30- 

’ .Miini'l nieliil, slint and blocks. 

32 no 

Mmii'l iiK'lul. iiiKotH .... 


38.00 

Moiicl iiirtiil, slu'i't bara 


45 00 



42 50 

l.iHid, New'\'ork.Kpi>l 


7 25 

l.i'ad,]'] S( l.eviiH, spot 


7 05 

/.me, spot. New 


6 85 

Ziiu-. spot, V. Si Louts 


6.50 

Other Metals 


Sili'ur (coninitTCml) 

Of. 

$0.66 

('iidmniiii 

lb. 

1 00 

HiNrntit.il (5001b lotK)., 

. ■ lb. 

2 55 

Cohiilt ... 

lb 

2 65«i 2.85 

.MiiKricBuini.'ingots, 99^^!... 

lb 

1 25 

Hlnluiiini.. . 

Of 

114 00 

Iridium 

oz. 

260 00(11 275 00 

I’alliwliilin. 

or. 

80 00 

Mercury. ... . 

751b 

68 00 

Fidished Metal I’ruducts 

• 


Vr arehouBo Price 



Cents {ter I.b. 

Copper sheets, hot rolhxl .. 


24.25 

Copper bnttoniB . 


29 75 

Copper rods . 


25.25 

llieh bruBH wire . 


^9 37) 



17 00 



21.10 



22 00 • 

Ilrnr.ed brunR tubine . 

Braaed bronre tubing 


24 25 

29 00 


25.25 

SeaiiiltsB hiRli brass tubing. 


23 50 


OLD MFTALS—The following am tlie deulers' 
purchasing prices in cents per pound 
Copper, heavy and crucible. .. 

('opiMT, heavy ami wire . 

('opner, light and bolloms . 

T<cad, heavy. 

T.eatl, tea. 

Uraiw, heavy . 

Uraas, liirht .. . 

No. I yellow brass turnings. 

Zinc... • .. 


11. fiOttiJ 1.80 

11 5(K" 11 fcO 
10 00 ("' 10 10 

5 75(t»' b 00 
3.5Wri. .3 75 

6 50(ff* 6 75 
5.75rM 6 00 
«.75frrt .700 
3.75(re 4.25 


• Structural Material 

The following base prices per 100 lb. are for 
structural ghnp«*s 3 in. by } in. and larger, and plaU# 
1 in. an<1 heavier, from ^bbcTs’ warehouses in the 
cuius QaiDod: 

New York Cmcwo 


Hof t steel bar shapes. 

Hoft steel bands. 

Plates, i to 1 in. thick.. 


$3.29 

$3.14 

3.19 

3.04 

3.19 

3.04 

3.29 

3.19 

3,29 

3.14 



Industrial 


Financial, Construction a*l Manufacturinj; .Nows 



Construction, and 
Operation 

Alabama 

liiiiM 1 NtijjAAi The Stniidnrd .duiiltury 
MI'K I'd. Hesseniei-* Bld^., I’tltHhurgh. Pu.. 
inn nufiu'turer of Himitiiry A-iianu-led iron 
itfoillirls. hiiH iH-puhed propci t.*’ at fitb Ave 
jiiidsi!-jtid St. nii'iningham. tis a .-Itc for :t 
MW liriUK'l) plant ewiiniMted to eoai ubotit 
$1iin,niiii Plans will be prcparoil at once 

Pki.ham The .Sup. lioi Pinie & Ilydrali* 
t'o. Irie. has I'oinnuni'ed the oon.Mtnii tlon 
of a new hvdrnlc Itrne-rnanvifiK'tnring pbinl 
with eapai'ity of about fifHI bhl j)cr dny, 
e.Hllniiiled to cost I’lose to $1l)(l.(IU0 with 
ntriihinefy A list of equi)>nicn( to be in¬ 
stalled Is bcinn nrratiged 11 (’ Uridife- 

wati'f is sn I'ctary and inanniier. 

Arkansas 

i’amprn- TIu' Morrl.s Oil Co, vccenlly 
organized by Harry Morrla and hs.sooIhIok. 
fias I'oricludeil nepotiatlonH with the local 
Cliainliei of t.’oniniercc for a site for a now 
oil-T-efliiink' plant, to Imvo a capacity for 
handling 3,0i'0 bbl. of crude petroleum per 
dav It is (•Ktimalcd to cnsl about SSfiO.OUd, 
nil ludiiig nmc-hlnery. 

California 

< li.KNDAiJC - The Cfillforniii Tyllte Co. 
Iiu', ba.s work in progress on Iho flrnl unit 
of a new plant near tlu' junction of Sun 
Kern.'indo ltd and Vine St., to be equipped 
lot the mutuifacturc of concrete tile prfMp 
lilts glider a npiulal procesfl It will have 
an Initial <lally output of 30,000 tllea. 
I'railk If Boettcher Is proshlcnt; and 
Charlo.s II. liavlc.H, vice president and pen- 
rial nmnager 

Bos Anuui.rp - The Wilte Star Oil Co. 
lias aciiuin'd property at Wilmington, Ia>s 
A ngclcH Harbor, and plnriB for the 0011 - 
.vtiiK tlon of a new oil refinery to cost close 
111 $ 1,000 (din With machinery. A KaBollnc 
n llm ry will also bt; In.stnllcd. Tin* com- 
pan\' is operating oil propcrtlcB at Santa F’e 
Sprlng.s, Cal. 

Bos vVKORri.Ks—Tlic Anmrgosa Talc Co.» 
.'santa Pc Avc.. has plans in prepara¬ 
tion for the erection of a 1-,story uihlltlon 
to Its niill. 45x100 ft. Additional equip¬ 
ment will be inslulled. 


Connecticut 

SofTiiHCiiY -The Star Oil Co., Danbury, 
Conn . Ik planning for the construction of a 
new oil .stofiigc and distributing plant on 
local fdtc, cNlimated to cost in excess of 
t;T.',0()0, with equipment. 

Florida 

lb»f:N'TBTovs’x—Tho Florida Orchard & 
I’acklng Co,, Thomasvllle. Ga., has tenta¬ 
tive plans under cotiNldcration for the erec¬ 
tion of a new plant for the munufacturf' 
of fertilizer products at Its proiicrtlcR near 
Blount.Ktown. W. H. Baxley, iJlountstown, 
Ik picKldcnl and general manager. 

i’anal I’oiNr—The Florida Sugar & Food 
ITodm tK Co . Bake Worth, Fla., has plans 
vindcr way for extonsIonM and lmproA|e- 
im-ntK in Its local sugar mill and propor- 
licK, e.stlmalcd to coat 1350,OOo. Including 
equipriierit. F. F. Bryant 1« head. 

.Miami The Southern Alpha Tile Co. has 
preliminary plans under consideration for 
the election of R new plant on local sit© 
for the manufacture of tile products, estl- 
nmted to coal In excess of $5(1,000 with 
cfiulpn.i nl. Allan J. Hcynolds is pre.sldent. 

niinoU 

GENfcsa#—Till' Trl-Clty Oil Co., 825 Ist 
Ave.. Rock Island, Ill., has tentative plans 
under consideration for the construction of 
a new ull sloragc and distributing plant on 
local site. A slmdar plant will also be 


crci'ird nt Fric. Ill A ll«d of equipment to 
be ln.«!t;»llcd will be nrrariRod at an early 
duto D. N Johnson is presUb'nt 

Iowa 

Davkm'out The Binwood Stone & Ce¬ 
ment <'o. Kiilil Bldg, huH prcliminiirv’ {dans 
imdef wa>' for tlu> construction of u now 
ccnieiit-nmnufiiclurlng phint to cost close to 
$i;i)i». 0 (u>, liuliuling equipment J. E. 
Schroeder 1“ secretary, 

Kangaa 

Aukanbas City-T he Boxuna Botroleum 
('or{i, St Jxuils, Mo., will con.struct by Ua3' 
labor Us priqioKcd ru'W oil-rcHnlng plant on 
{irojictly recently acquired, U will cOMf 
$1110,out'. Including mui'liincry .Sub-con- 
IractH will b<> let for equipment ut once. 
I'l U. Moore Ik conHtrmlion mnnager in 
charge 

Hi'TriilNHON 'I'hc Stale Board of Ad- 
ministriition hii.s coiuivlctc<l pbiUK for tin* 
constiucllon of a l-story ailditlon to tt» 
clay }jrcnlu<-lH mauufacluring plant. T.ixl’Ju 
ft , CHtiTriatcd to coal $li !0 u 6 o, exclusive of 
equipment. C. M HuUcdgc. State Capitol 
Bldg:., 'J'ojH'ka, is state an-hiteet, 

Louiiiana 

MoNUot:—The North ,\mci lean Carbori 
Co. Shn'veport. recently orcanlzcd with a 
capital of $ 200 , 000 , has preliminary plans 
uriih-r consideration for the construction of 
ii new plant In the vicinity of Monroe for 
the munufiM'Hirc of carbon bla«-k. It Is 
4 ‘Htimaled to cost $80,000 C. W. Brown 
iH prcslitonl, and J. S. WeCullough. vlce- 
{ircsldcnt. 

Maryland 

Ni'UTh Fast -Tlic North East I’orcelaln 
Co has pt^rfcclcd plans for Immediate 
npera'tlons jit Its new local plant, and will 
develop nuixlmum capaidty at an ©arlv 
dale. Tin company was recently orgntilzed. 

MaRsachutetU * 

TajoMi ■JHTKii - Fire, May 23. destroyed a 
portion <if the celluloid and coniiKislUmi 
goods plant of the Standard Comb Co., with 
loss c.stlmated at $‘25,000. U is idanned t<» 
rebuild 

Eaht WALroui—B’lTd & Son, Inc . manu- 
fadurcr of prepared roofing produt-ts, haa 
work nearing completion on a tiew plant 
nddlllon, and {dane to iriBtaU oquipiifent at 
an early date. It will cost In excess of 
$175,000. 

Michigan • 

liANHi.Mr- The Dudley Paper f'o.. 740 
l%iKt Shlawiissee ^t., haa plans picpured 
for cxtenalons and Improvements in lU 
plant, Including the installation of addi¬ 
tional equipment, estimated to cost about 
$4.5.000. W. C. Dudley heads the company. 

Bimi.NUTON—Tho Michigan Oil I>ev«Iop- 
imtil Co, recently organAed with a capital 
of $.500,000, is perfecting plans for the de¬ 
velopment of oil properties In the vicinity 
of Budington and Manlatee. and the eon- 
Hlruction of a new plant I .7 this sei tlon. A 
stock Issue of $100.00(1 has bi-en arninged, 
the entire i)ro<'t‘eds to be used foi 4 iqulp- 
ment and opertitlnns. 

Mieeigaippi 

MEniPlAN—The Meridian Fiber Co. has 
eomple.tHd jilans^and will commence the 
erection’*of an audition to Hs plant to cost 
about $40,000. It is purposed to livstall 
additional-equipment to double, approxi¬ 
mately, the present capacity. ^ 

New Jersey 

GARnBLD—The Johnson Products <’o,. 138 
Paris Ht.. Newark, manufacturer of cellu¬ 
lose products, etc., has acquired the plant 
of the Newark Rubber Co., at Garfield, 
comprising a l-slory atruclure with about 
20,000 sq.ft, of floor space. The new owner 
will make improvements In the factory and 
plans to occupy at an early date. Charles 


0 
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Johrmon ts prf*«ldeRl ; and H, Johnsim. 
vlc«**prcHld<-nt anil 

North Miu.villk—F rt^dorkk & linni- 
mork, Inc, haH ootnrncnc.od the conattuctloti 
of H now Io<‘hI plant to he *‘t 4 ulppo(l for 
the ninnufactiiro of iflaaH proffuciH, In 
<liu)inK vlnln. oic 

Ni'Ti.KY-'The ToxdPl ('homlcnl <'o. H'.H 
<'liitomont Asp., JorHoy ('Ity, hna k n * 
faolory fronllUK on the Ittvi-i 

Nutley. {HfKicuHtltiK 12.0110 m <4 ft. and will 
iia»* the Mtrm turc for a new plant. Itnnn'- 
illntc noKse^iKlon will bo taken and fijiiip- 
inent (riHtallod 

.iKfiHKY <’1TY—The Stratford Oakum r'o. 

<’oinoHNon Avr‘, hsiH r-nrntnla.Hlonod ImhIh' 

^ .VlorilNon, mo i'earl Ht , Nr-u' Yoik, jN V . 
anldlecla, to prepare pinna for r'xU*n'<lonH 
and Iniprovenielila in Ita 1- and 
ptanl, to proi’lde for' ini rcHHO In eapaeltv 

IVew York 

I'lniT Hknuy - Wltherber*. Sher tniui a 
»’ o 2 Iteelor St. New York, opeiatlnt; 
Iim'hI bhiMl fiirrmeeH, plan for- the imnieili 
ate retnilldlnn of Ita ofe-Heparatlni,' plant at 
Wtlheibee. near I’ort lieiiry, ileati(ij,ed l)\ 
ltH'. May IH, with loaa eMlIrnated at JIPIO,- 
ni) 0 , InchulinK irtiKldtiK, Nepanitlnk and 
otliei' rnnehlner\ 'I'lie reeon.atriielloii N 
■ 'Ktirnated to eoNt appi oxltiialely the atiionnl 
of the loaa 

.\kw YotiK- 'rile I'nlted States Steel 
<‘orp. 71 (Itoiiftwa.i, .New York, has 'n 
'I'llreil lluorapai pioiierties in (’i Itleiideii 
t’ounly, K> and < onleniplnleH tlie Itistalla 
lion of a <-om|ilet.' mining plant and < om- 
ini'lelal lediietloji wotk.s 

New Y'ork 'i’he |*uhlk'ker t'oriiniorilal 
,\i< olin| (’o . Vt'ater and Slivdei Sts I'lilla 
delplda. I’a , tia.s purehased th». tistuix 
hiilldlnk at lilit U'li.shlriKton St, and will 
HI euin the si i'ii< tin e for a hiniK h woi U.s 

Ohio 

Lima- 'I'ln Kadlant nil t’o. re.riith hi- 
aanlzed with a capital of $ 1 . 00 |i.ooo lias 
pi elholdiu >' Ilians under wa\ foi thr en'e 
(loll of a jiess plant on local site fm tin 
inaiuifiii'lnre of hllll icatlni; oils 'I'he coni 
pan> has a ILaere trail, and will also I'l.n 
striiet a Uiboralor.s and pridlrnltiiiry cotii’ 
piiiindink nilU. the initial plant units will 
Mist nppioxlnnitcls f.TiO.iMlii wUli ina 
ihlnuv At a latei dale it la pnrposed 1 h 
M insmiet a > 4 'isulUic-I'etlntn^' (danl, ad.toiii 
li'K the prt'sent straictores 17 M Jles.siie is 
\ Ice-tn eaideiit and KetiernI tnaiuiKei 

I'lAsr .\Kl^l>^ 'I'he lint. Leatln-i I'roil- 
iMl'i <’n, lai\*fc Itlmk. ,\ktnli, ti.is neuntla 
lloliH neiiilnn cHin]ilrt loll for the piiii'li.ise 
the plant of tin- IMioenix Unhtiei t'o, 
niaAii\e for a mnnl>ei nf niutdlis past fm 
■I I'liHslik'l atloli said to la- SKai.ooo 'I’tie 
Uiitc conipan\ will leniodcl anil /nipiio.' 
dll' faeim>. and Itistall eipiipnient fm the 
iiianufaetilie of lealhci siihstlt'.te proihnU 
<’l.KVKI-ANt> 'Pile Staialai’d dll (’'o. has 
)»i e! imlna r,\ plans nndei Minsidei at ion foi 
I he I'onslriu t ion of a n^'w sImaKe ami diN 
MibnilnK plant mi tract of land on 

the Hi'imi H<1 , neui M.sclmi Ud . lecenih 
ai'rpnreft' foe a considci nl Inn of $21.ooil It 
is csliinated to co.sl In excess of STadUHl, 
witli eipiipnient 

PennAylvania 

I’Mii.APKi.nnu -'riie Id K 'ronune * 
Hiottier.s (■(,., Amber and Allepheny Sts. 
mamifactin er of plas.s i>rodiiets. has Work 
In taopiess on a new plant addition to eosi 
about $(5n,mM>. and idans to In.itall eipilp; 
imait :»t an eai 1\ »late 

l.KWiRToN- 'I'he f'enns\ ivailia Wlie (Jla.ss 
Co I’ennsylvaida Hkip , Is perfei tlnp plans 
foi ihi' I'onsti'Uetlon of the Inlilal unit of its 
r.iojavHcil new idani on ]uopert% reeentl\ ne- 
'lulled at Ix^wisloi. e.stinmteil to i-ost nlxuit 
*Sii,iUhi, wltli eijulpnient (HIpt units will 
Ike tiuili hitet I'diuik L Martin Is head 
I’nU.AirKliTHU - The I’ennsyIvnnta, SivU 
\Ifp ('o , W'ldehor Hldp , lias filed plans for 
I I -I, extension at Itw. vdimt at Porter 
and fk'lawun’ Sts 

Nohtiiamiton--T he AtU.s Portland Ce- 
tnenl Co has neKothitlons < learlnp ivuisuni- 
nnithm for the purehiise of the plant of the 
W ••stern States Portland ('enient t'o In- 
‘lepf'ndence, Knn . uml plans to take over 
' the nilH at an early date KxtenHiuns and 
Itnprovenientji wlU be made. Ineludinp ttie 
Installation of ftddltlonul equipment 

I'NiviflRgAL—The Pnlversal Portland Pc- 
tnent Co. has purchased a tract of 280 
aereg of land heretofore held by the Carne- 
kIh Steel'Ca. IneludinK Its plant site aild 
adjoining’ properr,y, for a consideration said 
to ba in excess of |2.0tl0.OQ0. and will 
uttUta for gikncrai operations and expan- 
alon. 


Texas 

ItKAi'MONT —The Atlantic Refining (’(>.. 
.'tin pHHHyunk Ave,, I’hiladelphia, has com* 
menc'd preltinlnury work for the eonstruo* 
lion of its propOHed local .oil-refinliiK plant, 
e.Hiirnated to I'oMt in excess of 8300.000. and 
[iiiip'i.seK to tnaUKurate bulldinj; erection at 
an cHtly date. 

!)Ahi.Aa-The t'aniL'l <'ticnil<'al Co, Port- 
laml, (Iff, (' W Hall, preaklenl. has or- 
g'lriize'l the Camel ("hemlcal <'o. of Texa.s. 
av a suhsidlarv eornnahy, to operate a local 
plant cne of the former hulldlnga of tlie 
no\ >-i nriH'iit In the Love Aviation l-'lekl, 
r,(;ii Lalla,'*. luH been ac<julr<’d and will be 
i.inoddeil uiyl ImpfoN’ed for an liiltlal 
plant, to Hpeclalize in llie murinfacture of a 
(hniiieal sidution for batlerl service Alex- 
,ind* i 1> lluVaon Is hetid* if the suhsldiatv 
I otnpatn' 

I'Aiiia-—'I'hi lUoH.sotn ('olton Oil Co lias 
ah Iiidoneil plana foi llie lU'otiosed jehuild- 
Inn Ilf Ihi- |H)T'tlon of its local mill destioyed 
hv I1i« a numher of months ago. and it is 
piiijiosed to di.s.sol\'e the.coriipanv 

T'was <'itv— The Texas Sugar Kctining 
Co woih ill progie.MS on Its proiiosed 

lo'.il re/liilng pianl, and plafis to havef'he 
lallut! liulhllnK-'' leadv for Ihc inachltuTV 
In-it.illation at an 4‘Hrl\ dale 'I’he new le- 
tlliei\ will co.st in cxeesfl of $300.01)0 K, 
'r 'riioinas. eiigiiieet foi the cojnpan.v, is 

If I h,line 


New Companies 

LhllANNON ('liKMlCAl, Co . Puwtucki't, 
H I . du-mleal jiioducls, $11),ODD ItK'or- 
tioialot'- Kimelie X Mui|)h\ laiiu's Hand 
and I'Idward .1 lUifiX, 17 Kepler St, I'aw- 
tin k>'t 

I ^TKIt ''oNTINION I'Al. 'riiU'; K- RiniUill Co, 
lidlan.'ipoils, Ind , tlic.>. and i iihhci |)iod- 
iids 1 ) 1)11 .ahai'iLs of slock, no par value, 

tnem p.i( atm s .1 1) \Vlj;i;liius, S '1' l)a\i.s 

itid H<'il)c?'l W l^aiitz, all of liidlHnapoliH. 

Li,SDKS ClIKMIl'Al, PnopCCTW <'() , NcW 
Imk, \ V , cluMiiiial.s and rliernhal p\- 
pr'iiliat.-' SfOl.lKIt) Imm |)m a loi s .\1 and 
.1 ,\| -Mai.sliall Jteiireselllatlve M 13. 

Sduilkiiid, 2 Kedm St New Yoik 

La;-!'I Tic.VNK.s.iiKK (’uKM IcAl. <'o. lOtoWah. 
I’i'iin dminlcals ,md chemical b\ pi odiu’l.s , 
nt"),umi Ini'orpmators W 11 Ohimcej'. 
I’.’iul il Siiajip and ['■ 'I' Puiduc, all of 

I'lli'W ah 

MlI.i.CitKS'r SA.N'l'!'Ain S|'K<'IaJ.TV .MFIi Co., 
'I'lcTiion N .1 . .•‘aiillarv i).u(ci\' [uoducl.K, 
J.M'.aati liiMii t>ot aloi "I Ilctiiiiin .\ .faii^’iCh. 
Mai tin Midler and Pi link Scluih, Homan 
■ind Hlllon Sts, 'rienliiii The last noted 
c icpics-ntatiM 

I’AlS’l' I’lUMKNT Co oi- \MKJU('A. Ivi', 
W limiokton, Del , paint idkuienta, etc.; 
?L'm.at)(l Mcia e-icnla t i ve I'liUi'd Stati-s 
Ciii [lOi iitloU Co , 1 lovei , I >cl 

Soi’T I'lioai’iiA'iK pKHTnj7,v:n Co,, Tampa. 
Pl-i , I’citllizer piudilds, oi kunlzcd WII- 
hani (5 I’.iooUk, president, and Samuel 
^Imdiai'dt, .sciictar.A, hiith of 'I’aiiijm 

MAKliKit 'Panmnu Co. North ,\dams. 
\1av.^ , nia-rale a leather lalinerv , $2o0,000. 
Oliver liall j.H piesldent, and Ocorge H. 
Cox Nmth Adams, treasuiei mul repre- 
scntatiN e 

Hii.i. CuK.MK'Ai. Po . Wilmington. l>el . 
Chemieals and ehendcal h.\ prodtielH, $1,- 
dUl.UOll, Rcpia'Selitativc Corpot at loti Serv¬ 
ice Co. I-kpiitahle Hldg , Wllminplon 

Paua t’oiU’, Hcllevllle, N. .1 . I'licmlenls 
and chetnlejil byproducts ; $20,1)00. Iticor- 
jHiralors VN’alter H and .1 \V'. 'Alllessen 

and Pdwiird O .Meyeis. 372 Main St,. Me)le- 
\ilh' The la.Ht noh-d la lepresenlatlve. 

lUviot.t.K Oil. Co.. TJristow. Okla ; petro¬ 
leum priHlucls, 8100.0tkl. Incorporators 

K H. Kolicstone. Bristow , C E Stnm- 
velle ami C P Davis, both of TMlsa. OkUi. 

Mn'rAHCAi.Fi pRocKaB <\>. Detroit, Mich., 
metal pioec.-^slng for scale removal' $r.0.000. 
Ineorporators: O.sear M. Howard. Martin 
E Ball and Joseph A. Hammer, 4301 Allen- 
daU’ St OelroU. The laat noteil Is rep- 
rcsentiitive. 

ContiNKNTA t. (■‘hbwicai, Oo . Igikewood, 
O • ehenileals and ehemleal byprtMlucts; 
$10,01)0 Jnfprporators; Harvey E. Miller 
and Wllharn H. Chapman, both of Ijakc- 
WOfUl. 

WATKRPHoonNO, iNP., Indlanupolls. Ind.; 
watcrprooOnif eoinpounds, etc. ;) $10(1,000. 
Incorporators- James A. Walnh. Frank K. 
Bull and l.ee K. Oarber, all of Indianapolis. 

C. H. A. Schmitt Go.. Boston, Maas.; 
rhcmlcnls and chemlcftl b.vproducU; 400 
shares of stock, no par values. Charles A. 
ScJimitt, preslaent: and Philip J. Kraft. 
Boston, treasurer. 

INBL’LaTINO 1*I10DI’CT8 Co., 412 NoTth 
Western Ave.. Chicago, HI.: compounds; 
$40,000. Incorporatom: Louis Weber, Wil¬ 
liam J. Greer and Fred Ellier, 


Mark Oil Corp.. 101 East Fayette St. 
Baltimore. Md.: refined petfoleum products ; 
r>00,000 shares of stock, no par value. In¬ 
corporators: John J. Hopkins, ('arl W. 
Painter and J. Donald Robb, 

iTiOTKtmoN Paint & Prodcctb CoRi*.. 8 
South Dearborn St.. Chicago. 111.; palntn, 
varnishes, oils, etc.; $25,000 'Incorpora¬ 
tors: Mortimer A. Shorick, A 13. Sherlck. 
and Henry Rutz. 

Ex-OiL Chbmical I'RODUCTB Co«, Jersey 
City, N. J.; chemicals and chemical by- 
priMiucts : $100,000. Incorporators, Francis 
1 Golden. AlexandeV Mannix nnd James H. 
Sharkey, 225 Claremont Ave., Jersey Citv 
The last noted Is represontatlve, 

FABMAwnc Co,, HaverfoPd. I’a,; paints, 
vurnlshes. etc.; $250,000 Incorporators: 
k'lank A Cabi'cn, Jr., Haverford; George 
G. Meade, Ambler, I'd ; and W, F. Diener, 
('ollluKswood, N. J. Representative ; Mnited 
Slates ('orporatlon Co, I'ennHylvanla Bldg. 
I’idladclphia, I'a. *' 

(k>N8oi.!i>ATBi» Boll VN'kicvii. & iNHlCtT 
IiKBTRoyica Co„ Blanchard Okla.; chemical 
compound.H ; $25,000 Incorponitors ; .John 
A St«'phenson. D C. Morgan and T 
Laws, all of Blanchard 

l»Ai.<’o LuniiiCANTS. 1 n(’ . Wilmington. 
l>el, , oils and grcjiseH; $120.0(10 Repre- 
•sentatlve (’orporatlon Service ('n., Equit¬ 
able Bldg., WtlmlriKton. 

Finulat-Eaolk (Jil (’’o . Findlay, (), : oil 
piodiu’l.H, $25,000 Ineorporator.s: W E 
Stephen,‘kon and M H Sliaffer, both of 
l''lmllay 

Imstik I’Konrt'T.'^ Co.. floaver. Fa . 
eenients, palnt.s, etc , now being oiganlzed, 
application for a state chiMliT will b)‘ made 
.lunr 6 Tiieoiporator.'k K A Holland, 
,I di'S Freund and S B. Myeis Repre¬ 
sentative H1<t, Morn.snn, .May & Brad- 
.shiiw, Rea\PI. 


Industrial Notes 

'Put-: WuKKi.i.sn Stkki. I’hoiu’i'T.s (Vi 
(.H iili'.s eornpany foi tiu' La Melh' lion 
Wmks, Whltaker-Gle.ssner Co, and Wheel¬ 
ing Steel A: jioti Co ) dlsi'ontinued Miiv ], 
anil tlu‘ Wheeling .Steel (’orp. from that 
dale, has handled all sale.s, 'Plie Wlii’cllng 
Sle*‘i (’orp will assume all exacting sales 
obligatloiiH of llu' Wheeling Steel Froducts 
(’o , Wheeling, W. V'a . and of the thre*' 
ahikv njimeil <'oniiianies Tlii.s jo'tlon will 
not affect the per.snnnel of llie sah-.s divl- 
sl<it\. which will remain unchanged at 
Wheeling and at disirid sale.s ofTlces, 

Tun ('oNVEYoiis (’imr. or A mkrica, ('hi- 
cago, Ill . aniiounek's the apiHiintment of 
tlie FittHhurgh Machine Fioduets ('o , Oliver 
i3ldg, I'iltsburgh, {'a, as <lislrlet repio- 
scniailvp 

Since May 1.") tlu' firm of Fktheb & Dour 
lia.s occupied .separate ofllo*' fioni the Juiir 
Co In the Mun.son Mhlg , 67 Wall St , New 
York CIt.N, ami lias enlarg«’d Its .sialT F 
M Mkllugh, until now vice-presUU’nt a.ml 
mamiger of sale.s of equipment for the Dorr 
C«). will bccoini' picsldent ami g<‘nei'al 
managei of Ikdrei- k Dorr C. G IVlrec 
of Itrisbam', Australia, will bi'corne vic4‘- 
ptesldent ami consulting «-ngim*er .] V. S. 
Dorr, prc.sldent of the l)on I'o , will be 
chalrmati of the boanl of illn'clyis H E. 
Haws, trertHurer of the Dorr Co., will eon- 
tlnue as treasurer for the present G, C 
Kaar will continue in clinrge of the ofTh e 
In Havana. 

TiiK WRiisTKa Mfo. Co . Chicago, III,, an- 
nouru'p.s tlie appointment of Robert T. 
Fierce fti manager of Its Ni'W York «nle8 
offli-e at 90 West St., .suci'emling Glen N 
FortiT, deceased 


Opportunities in the 
Foreign Trade 

Parflca infercAfed in any of the following 
<>\)})ortiinttU8 may obtain all nvotlnMc 4n- 
/ortaotion frota the Burcou of Foreign and 
Domratic Commerce at Wo^kinylon or from 
any dintrict office of the bureau The num- 
bvr placed after the opportunity mu$t be 
piren for purpose of identification. 

LiNSEEh (.>IL, coconut oil and palm kernel 
oil. 10 to 60 tona of Siach. all of the beat 
quality Wurttomberg. Germany. Pur¬ 
chase.—8497. ( 

Kdibub Oils and LaRD. Vienna. Austria. 
Purchase.—6502. 

Vjggetablk Oita aKD I*4RD. Prague, 
Cxecboalovakl a. Purci'.aae.—6 517. 

Window Qlarb and Carsne Soda. Rio 
Grande do Sul, Brasil. Manufacturem' 
Hgeftcy.—6548. 

Varnibhm and Paintc, hard aluminum. 
Madrid, Spain. Purchase.—6594. 
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' How Shall We 

Sell Our Research? 

ffTT THAT kind of a report nhall we t^rn in to the 

VV board of directors? Shall it be a simple state¬ 
ment of results achieved in terms of dollars and cents 
saved? Or shall it include the results aimed at, a 
perspective of the work in terms of t.ie loiiB-linie prob¬ 
lems with incidentally some mention of the ultimate 
goals?" This subject was the basis of a friendly dis¬ 
cussion among the heads of the research department in 
one of the large industrial corporations. The question 
is fundamental. It involves the very basis for research 
and it is imperative that those of us who are trying to 
“sell” that commodity to industry should clear up in 
our own minds the proper basis for its sale. 

The confusion arises probably from the habit of look¬ 
ing upon research as an investment that will pay 
dividends. Our attitude toward research must be more 
flexible. Investments carry with them a connotation of 
regular profits, of capital once invested which keeps 
turning itself over. These concepts are ’jigrained and 
are not easily shaken. Therefore when, we apeak of 
research as an investment we are unfair, for we tell only 
a part of our story. True, it is a “laying out of money 
from which profit is expected,” but it does not yield 
regular profits, nor is it a single laying out of money. 
It is a repeated expenditure. It is an “inve.stment” 
without the earmarks familiar to the layman. Hence 
there is danger in referring to it in terms of profits and 
dividends. 

It is a fact well established that research will pay 
for itself* many times over, and in that sense it is an 
investment. But it is much more than an investment. 
It is the insurance which every company should pay 
to make sure that its processes and its products are not 
obsole-scent—a condition thatR:annot always be revealed 
by the cost system. It is furthermore the eyes of the 
' corporation through which it may Ibok into the future. 

Only through research can an industry, a corporation, 
• or an individual anticipate conditions and turn them to 
advantage. On the other hand, only research can create 
conditions that will permit life and growth in industrial 
competition. 

Is a board of directors to be informed solely of the 
dollars and cents which the research department has 
saved during the past fiscal year and to be given no 
insight into the rfims for which it is striving? What 
will be the result? A demand for dollars and cents! 
A necessary abandoning of long-time research, funda¬ 
mental study aimed at the future, to take up pot-boilers 
that will show an fmmediate profit. Instead of studying 
the possible utilization of low-grade phosphate rode in 
the manufacture of fertilizer it would be the anatyais 
of samples to prove tiut the eompanjgwas right in a 
sini^i^pment In place of the fundiffltontal properties 


of Portland cement, the research man would have to 
"trouble shoot” for an irate customer. 

Sell^rescarch for what it is: Not a penny saver on 
the present budget, but a marvelous tool that will create 
conditions for an industry, new methods of production, 
products for a waiting market. Sell it as an economic 
force and an economic, necessity. Sell it as a program 
that has vision and vitality. Sell it so that every 
board of directors shall comp to know it not as an in¬ 
ve.stment but as a .searchlight into the unexplored future 
of the corporation. 

LcMiking lo the Future 

Of the Paper Iniluetries 

PERIOD of unusual prosperity has recently been 
enjoyed by the paper and pulp industries. If such 
good times could be continued and upon the same basis 
of production as in the past, there would be but slight 
ground for the .speech of Hugh P. Baker, secretary of 
the American Pulp and Paper Association, before the 
recent convention of paper mill superintendents* at 
Springfield, Ma,sa. Unfortunately, such may not be the 
case. 

The time is fast coming when keen foreign compe¬ 
tition must be met. Our Canadian neighbors give prqpa- 
ise of outstripping us in newsprint production within 
2 years. Our own foreffts are rapidly being depleted 
and the need for adopting a sound policy of reforestn- 
tion becomes nok only advisable but vitally necessary. 
Even such a step, however, will nof in itself fully pre¬ 
pare us for holding our production and markets.* 
Standardization must come in mill practice. Of 129 
sulphite mills operating on this continent, nj two have 
adopted a standard, common practice. iVhy? Simply 
because the mills cannot agree ati^png themselves which 
method is best. Only sound, honest, co-operative study 
will solve this problem. Fortunately the oil and steel , 
industries have set excellent examples of standardlza* 
tion which the pulp industry might well emulate. 

In addition to the development of new sources of raw 
material and standardization of practice, the Industry 
has other problems to face. Sewer drains and venti¬ 
lators, smoke stacks and refuse piles must be cheated of 
their present Jiarvest. The statement has beenjpade, 
that at 200-ton mill could be completely operated on 
the present-day waste of^he industry—and there is evi¬ 
dence to lead us to believe that this estimate is eon* 
servative. • • 

To meet foreign competition successfully the industry 
must produce at bedrock prices. To do this it must 
insure itself against lack of pulpwood, it must stand-. 
ardize, it must discover and prevent unnecessary 
losses. Otherwise the day may come in the not far 
distant future when the foreign producers succeed In 
dominating the paper market ef the United Stato., 





'f0l4 'L\ CHEMICAL AND MfeTAl 

-f - , 

An^lntroductiontiUhe Technology and the 

* 'CH^Ical Engineering Industries Raw Material Monopolies 

qpHE student afthe Chemital Exposition has always AS A NATION the UDited States is dependent upcjn 
vi, Ifeen a problem. Usually he has.ramhled around on i \ foreign countries for atout fifteen r w 

\2Wn.and worn out the patience of exhibitors by his materials. At least half and probably two-thirds of 
perShrtent (inestioning. Nor has he been as greatly these commodities are of vi a impor ance o ec e i 
benefited*by the exposition as ht* hilve bt'cn. He cal enKineerin^r induatnea. e ?re, ere ore, more 

has merely gathered a series of random impres.sions, than ordinarily concerned with the attempt that is being 
generally inaccurate and all uncorrelated. His seii.se of made to lind out just what these monopolies really mean 
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balance has often been entirely disarranged by a loqua¬ 
cious salesman or a taciturn one So much ftir the 
problem. 


in the world economic structure. Secretary HOOVER and 
bin as,sociates in the Department of« Commerce should 
be as.sured of our support for their investigation, not 


proDlem. .—= . 

The Ninth Exjiosition, next Sc|.tcmber, will have as alone in moral encouragement but, if necessary, in ag-■ 
one of its features a cour.se of in,struct ion for .students, jjrcssive technical effort. 

Already our news pages have carried the preliminary It is perhaps a war heritage that practically all of 
announcement. More than a hundred applications have these materials are dominated by combinations of com- 
been received and the final attendance will doubtless panics or governments that control production or mar- 
be treble that number. Distinguisheil engineers have ketiiig and distribution. Potash, iodine, nitrates, qui- 
accepted the task of conducting the various symposiums nine, rubber, sisal and tanning materials are chemical 
and the students will have a rare opportunity to get a engineering products subject to just such control. And, 
feeling of the great indu.stries which later on will fur- as the Secretary well puts it, there is no “Sherman law 
nlsh them their livelihood. The generous co-operation of of the worhi" to prevent combinations against the 
Columbia University in ofTeriiig rooms in its dormitories United States. There are at least four ways to meet 
for the week at a nominal charge removes the expense these raw material monopolies; (1) By similar combi- 
bugbear with which the student is usually faced. It nations of purchasers; (2) by development of new 
only remains for the student to take advantage of this sources of the same raw materials; (3) by development 
progressive proposal and for the exhibitors to co-o|)erate of synthetic or substitute materials; (4) by measures of 
in making this introduction to industry a significant economy to reduce our dependence on foreign sources, 
advance in chemical engineering education. But the immediate technical problem presenting itself 

. _to our industries is that of develo|)ing synthetic sup¬ 

plies or the determination of ade(|uate substitutes for 
Curious Ideas of niaterials which arc now available from single 

Conservulioil sources. In the case of nitrogen, for example, the fixing 


I N A recisit issue of Scii'iiri' we learn lhal an unknown 
donor has contributed $100,000 each lo Harvard and 
Yale uiiivorsities for the purpose of conducting ex|ieri- 
ments in silviculture in New England. This is a matter 
of*real intere.st, especially to the pulp and paper, wood- 
distillation and other of our,eliemical enginei'ring in¬ 
dustries. On every liand come warnings that we are 
using up our timlier supply and yet despite the good 
work of the Fores^y Service and thi^ Forest Products 
Laboratory, we are curiously biiscientific in our attitude 
towai*ll this problem. To make silviculture ceoiiomi- 
cully worth wdiile will require research and thinking, 
and the uhiversity is an admirable iilace for this study. 

It is reported that on the Uanadian side of the imag¬ 
inary line that sopSrates Alaska from the dominion 
there is a large and thriving paper and pulp industry. 
For the most part it is in the hands of Americans who 
were forced oiiWof Alaska by the peculiar conception of 
conservation that seems to have as its objective that 
there be no development anywhere—that water capable 
of developing V>wer should continue to waste itself on 
the rocks of its stream bed and that trees should con¬ 
tinue to grow to maturity and then fall down to rot 
anifTuin. * 

Good husine.ss requires that we begin to conliect up 
these long-distance sutijects add predicates, these causes 
aqd effects that reach out over the passing years. We 
have no right to mb future generations of the resources 
they will mOiSt need, but we should not unnecessarily 
penalize industry by withholding raw materials that 
today are being dissipated because of the laisset-faire 
attitude and neglect. A scientific program of utilizing 
like growth of our forests is not inconsistent with the 
iMNindest policies of conservation. 


of atmospheric nitrogen affords the obvious measure of 
relief from Uhe burdensome phases of Uhilean nitrate 
control. But the very serious economic question is. 
Will it pay? Similarly in the case of rubber the prepa¬ 
ration of synthetic rubber is at lea.st a possibility, al- 
tliougli nothing like the certainty which we have in the 
ea.se of nitrogen fixation. In other ca.ses the whole situ¬ 
ation may turn on a very small and aiiparently insignifi¬ 
cant bit of technology. This is actually what is likely to 
result in the case of sisal. 

The story of sisal is a romantic one. It has always 
seemed to be the only cheap fiber suitable for making 
hinder twine that would with.stand the ravages of the 
grasshopper. Other fibers such as manila are eaten by 
this insect pest, with serious results to the farmer who 
must handle the sheaves of grain. But now a little in¬ 
vestigation has shfwn that the honorable grasshopper, 
has no more desire for manila than for sisal. His 
fastidious taste is simply for the salt that is left in 
the manila ami other twine fibers because the fibers have* 
alway.s been washed in .salt water. Other factors of im¬ 
portance may develop, but it now seems that the only 
measure required for relief against the sisal monopoly is 
to arrange that the producers of manila in the Philippines 
use fresh water in the cleaning of their fiber, thus elimi¬ 
nating the salt which savors the gr^s.shoppers’ meal. 

It is not likely that as simple solution will be found 
for the fourteen other raw materials as now is promised 
for the binder twine situation, but the chemical engi¬ 
neer has in every one of these fields a distinct oppor¬ 
tunity. Our industries cannot afford to remain depen¬ 
dent upon a single foreign source. Common sense and 
good economics forbid that our profession, should sit 
idly by and allow the present condition to continue. 
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One Aspect of 

The Labor Shortage 

GREAT DEAL is heard lately of the effect which the 
current shortage of labor has on industry. The 
prosperous state of business leads muii.v industries to 
seek to attain maximum production. It becomes imme¬ 
diately evident to such that there are no new laborers 
available and that it is necessary to make their present 
supply cover their needs. In consequence we note,a 
loud clamor that thf next Congress should let down the 
bars to an increased immigration, and. with thi.s, a ten¬ 
dency to* do nothing until such Coiigrea.sional action 
occurs. 

But there is every indication at present that the immi-* 
grant quotas will not be increased. This jiuts it squarely 
.up to industry to find its own .solution of Ihe difficulty. 
From one point of view this may be a ble.ssing in dis¬ 
guise. What is being done in some plants, and it is 
the logical thing for all at least to consider, is the sub¬ 
stitution of labor-.saving devices and material-handling 
equipment for unskilled labor and then training the 
men thus freed for the skilled jobs that are open. Such 
a plant is blessed with .steadier and more economical 
operation. Its men enjoy better jobs at better pay. 
And dividends result to the industry which acts instead 
of waiting helplessly for the government to solve its 
difficulties for it. 


Better Tools 

For Industry 

N ENGINEERING FRIEND of ours, whose prin¬ 
cipal work has been along metalluagical lines, 
recently made an excursion into the chemiaal field. He 
tell.s us he was amazed by the lack of authoritative 
fundamental data and the very abundant fund of mis¬ 
information concerning the products in which he was 
interested. He writes: 

Take a very commonplace chemical, ep.soni salt, for 
example; consult any nuniher of solubility tables and 
you will find almo.st as many sources of condicting 
information. You will learn that this salt is rela¬ 
tively .soluble, 1 to ,'i in cold water and 1 to 1 in hot 
water, but the particular table consulted will give you 
no inforfnution what.socv«r as to the temperatures 
involved. Another source discloses that grams are 
soluble in 1,000 cc. of water at U2 deg. F. and 1,000 
grams at 212 deg. F. . . . Epsom .salt melts in its 
own water of crystallization at 200 deg. F., but none 
of the ordinary tables so states. . . . .Should not 

the chemist make it his busine.ss to publish the truth? 

• Should not the chemists as a group igake it their duty 
to separate out the misinformation existing in many 
of our technical books and conspicuously label it as 
, “Obsolete"? 

It hs not our purpose to defend the engineer in his 
criticism of the chemist nor yet to point out the fallacy 
of his generalizations. His criticism may or may not 
be well taken, but it serves to emphasize the very urgent 
need for the compilation and critical study of the funda¬ 
mental constants of industry. It also brings out another 
point and one that'is common experience to most of us 
—viz., that when we get away from the very limited 
field of our own specialty we are incapable of judging 
and appraising conflicting values for these basic data. 

What is needed* is co-ordinated, critical study by 
specialists, each comiietent to judge the value of the 
data for his particular field. It is encouraging to learn 
that this is exactly what is being planned in connection 


with the great work now under way <ni the preparation 
of the International Critical Tables of Physical and 
Chemical Constants. 

The Landolt-Bdrnstein-Roth Tubellcn, on which many 
of our technical meif are now forced to rely, are notably 
incomplete and inadequate. In them there is no recog¬ 
nition of the results of much of the scientific and 
industrial research conducted in the United States since 
1914. Nor do the tables include essential data on the 
many new and u.seful technological materials. These 
obvious,faults, are to be corrected and many new and 
noteworthy features are to he included in the ambitious 
program outlined for the present undertaking. It is 
impossible here even to catalog the wide range of data 
that will make up the 2,000 pages of tables, but the 
briefest inspection of the preliminary plans brings con¬ 
vincing proof that practically every phase of industry 
will lie benefited by these tabulations. The project is 
an enormous one, requiring whole-hearted co-operation 
as well as prompt and substantial financial support. 

As the matter now stands, about fifty industrial units 
have pledged approximately $40,000 and the Carnegie 
Corporation has given $35,000 more for the project. An 
additional $125,000 must be rai.sed in order to cover 
the entire expense of compilation, editing and publish¬ 
ing. But even an expense of $200,000 is only an incon¬ 
sequential fraction of the value that will be derived 
once industry is supplied with these better tools for 
investigation and progress. 


Chemical Engineering 

In Indiislry • 

GCAS ION ALLY we hear of friends of ours, 
chemical engineers, who are holding responsible 
positions in a rubber plant, a eernent factory, a soap 
works, a jiacking house, a baking plant, an enameliiy! 
factory and so on (u! infiiiiliim. If we reflect upon it at 
all, we begin to realize to ^hat far fields of service the 
chemical engineer is lieing called. Yet this realization 
is very vague, whereas both the true comprehensiveness 
of the field and the striking parallelBim of the work of 
the chemical engineer in different fields are farefrom 
being appreciated by the chemical engineers themselves. 

These two thoughts underlie a series of articles on 
the chemical engineering of many industries. Based 
on field inspection of modern progrqpsive plants by mem- 
liers of Chem. & Met’s editorial staff, these will give a 
series of glimpses into the work of the chemical engi¬ 
neer from which can be synthesized a composite picture 
of chemical engineering which no single article could 
liossibly give. 

The series starts in this issue with “CJiemical Engi¬ 
neering in the Production of Coated Fabrics"—a study 
of the Duratex Corporation’s plant at Newark, N. J. 
Other articles \jill follow at close intervals. The qffprt 
will be sustained and the program will extend over a 
period of years rather than weeks or months. Each 
article will focus on the important chemical engineering 
features of the industry and plant. Gradually the ufi- 
derstanding that the unit processes of chemical engi¬ 
neering underlie all of the process industries will become 
part of the background of the chemical engineer him¬ 
self, of the industries and of the industries' leaden. 
Toward this end these articles are frankly aimed. We 
commend them to your attention. 
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Milton C. 

Whitaker 

Outstanding chemical engineer¬ 
ing executive and j/ione.er in the 
fight for the legitimate vse of 
alcohol in industry 




E TKRNAL VIGILANCH; is 1|JI' 
prici' of, liberty" in more than 
one line of human endeavor, but in 
'ho industry is this so strikinRly ap¬ 
parent as in the production and law¬ 
ful (Jistribution of industrial alcohol. 
Notwithsu'.nndinK the federal en¬ 
forcement act’s avowed purpose 
" . . .to insure an ample supply 

of alcohol and to promote its use in 
scientific research and in the de¬ 
velopment ^ of fuel, dye and other 
lawful industries," the industrial 
alcohol manufacturer and the indus¬ 
tries that|^ depend upon him for their 
supply of this essential raw material 
have been consistently harassed and 
persecuted. Only by a constant wide- 
-oi-awake fight for their rights have , 
the chemical industries been able to 
oppose the ill-adv'sed and, often un¬ 
just regulations forced upon them 
by a fanatical administration of the 
enforcement act. 

A step forward for the alcohol 
manufacturer and a victory for the 
legitimate consuming industries were 
recently achieved by the appoint¬ 
ment of the Trade Alcohol Advisory 
Committee. On June 1 the announce-' 


ment wois made that in the future* 
all new regulations aflFecting indus¬ 
trial alcohol will be submitted to 
this committee by the Treasury De¬ 
partment in order that blundering 
rules may be corrected before they 
actually go into effect and do dam¬ 
age to legit'matc industry. 

Another development within the 
past few weeks has been the dis¬ 
covery that hidden away in the re 
eently-repealed Mu.lan-Gage en¬ 
forcement act in New York .State 
was a definition of “intoxicating 
liquor” which if enforced would ab¬ 
solutely prevent the use of alcohol 
in any chemical, medicinal, varnish, 
motor-fuel or in fact in any product 
requiring more than i per cent of 
alcohol‘in its make-up. 

A striking example of the indus¬ 
try’s successful stand against ill- 
advised legislation was seen a year 
or more ago in the opposition to the 
Willis-Campbell (“Volstead, Jr.”) 
bill before Congress. It will be re¬ 
called that the industrial alcohol 
committee of the American Chemical 
Society made a valiant presentation 
of the ‘chemical industry’s case 


against the bill. This was supple¬ 
mented by the important though per¬ 
haps leas prominent role pla.ved by 
Dr. Milton C. Whitaker, former pro- 
fe.saor of chemical engineering at 
Columbia and now vice-president of 
the U. S. Industrial Alcohol Co. and 
president of the U. S. Industrial 
Chemical Co. His clear, forceful 
testimony before the Congressional 
committees did much to swerve the 
radical prohibitionists from their 
fixed purpose of crippling lawful 
chemical industries. 

Dr. Whitaker has said that his 
business is to make alcohol and other 
chemicals for industry and not for 
illegal purposes. He is constantly 
blocking the efforts of bootleggers 
and at the same time appealing to 
the authorities on behalf of legiti¬ 
mate industries icf order to enable 
them to do business. And this eter¬ 
nal vigilance is necessary, for there' 
are always enthusiasts in Congress 
who believe that alcohol is useless as 
well as dangerous'and that carbon 
bisulphide, for instance, would be a 
proper substitute for it in medicinal 
extracts. 
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Chemical Engineering 
In the Production of Coated Fahrics 

Manufacture of Artificial Leather and Rubberized 
Cloth at the Plant of the Duratex Corporation Involves 
Interesting Application of EnKipeering Principles 

t 

By Sidney D. Kirkpatrick. 

A.sal.iltuit Killlnr, Chi'm. i Met. 


W ITHlIs the last 10 years more than one tenth of the consumption of the entire country, 

of the chemical enifinepring industries I MUwm mB aThe chief raw material common to both the 
has felt the .stimulating influence (jf the pyroxylin and rubber departments is the fabric, 

quantity-production methods of the automobile j|^ or gray goods, as it is termed in the industry, 

manufacturer. Many recent significant advances INDUSTRY Hepetiding upon special requirements, this may 

in the technology of rubber, .special alloys and be duck, twill, drill, .sateen, moleskin, lawn or 

steel, and paint and varnish, cun be traced directly V.. , j sheeting. The gray goods first go to the dye 

to the demands of the indu.stry that in 1922 sup- house, where they are dyed, stretched and, in 

plied us with 2,600,000 motor cars and trucks. some cases, napped and felted. From the dyed 

But even more intimately connected with the goods storage, they are taken to the makeup 

automobile industry is the production ol pyroxylin- and room, where the rolls of eloth are cut according to the 
rubber-coated fabric.s—artificial leather for upholstery, orders of the planning department and are sent to the 
door linings and the tops of closed cars and rubberized appropriate department for processing. If the goods 
cloth for the .side curtains and tops of touring cars. are to be rubberized, they are taken either to the 
The artificial leather industry had its beginnings in calender room or rubber-spreader room, depending upon 
England early in the nineteenth century, but it was not which of the two methods is to lie used for applying the 
until about 1860 that it may be said to have taken root rubber. If the cloth is to be made into artificial leather, 
in the United States. At that time, the principal u.se it pa.s.ses into the pyroxylin room, where .the "dope” 
for such material was in the manufacture of carriages, mixture of nitrocellulose, pigment, oils and solvent is 
the predecessor of the automobile industry, which alone applied. The heavy rolls of cloth are transported from 
in 1922 consumed 50,000,000 yd. of artificial leather, one building to the other by hand trucks, alttiough in 
(Certain of the firms now producing pyrtixylin- and the processing rooms they are more conveniently and 
rubber-coated fabrics had their origin in the leather efficiently handled on a monorail system installed by the 
industry, which, in brief, is the hi.story of the Uuratex Louden Machinery Co. (See Fig. 6.) 

Corporation, of Newark, N. J. About 20 years ago As will be observed in Fig. 1, the plant is housed ill 
the Johnson Leather Co., of Newark, began the manu- two 14-story brick building^ GO ft. in width and approx- 
facture of split leather.and for many years supplied this imately 600 ft. in depth. A third series provides for 
material to the carriage trade. About 1916, however, material storage and power generation, 
the demand for increasing quantities of automobile up- i> * i- r» A 

holstery material became so insistent that this firm * yroxylin Department 

started to produce artificial leather, which it marketed The preparation of the coating mixture of nitrod^llu- 
under the name of “DurateX.” A year later the firm, lose, solvent, oils and pigment is the first step in the 
now known as the*Duratex Corporation, began to pro- manufacture of artificial leather. Many of the*valuablc 
duce rubberized fabrics, and with the broadening de- properties of the finished product depend upon the com¬ 
mand for this material expanded its rubber depart- position and care used in the makfng of this coating 
ment until it is now able to supply approximately a solution, which is known in the industry as “dope.” 



. no. 1—LATOUT OF THE PLANT OF PURATBX CORPORATION. AT NXWARK, NKW JBR8ET 
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At the Durate;^ piant me pyroxylin is generally pur- 
chaeed in tlje form of a 12 per cent solution of nitro¬ 
cellulose in a specified mixture of solvents. In general 
terms, this mixture consists of a diluent, a latent sol¬ 
vent and a true solvent. Because its unusual solvent 
properties, ethyl acetate is aimo.st universally u.se(i as 
the true solvent. Denatured alcohol is a common ex¬ 
ample o!f a latent solvent, while benzol and toluol are 
most often used as diluents. 

Although the composition of the solvent' mixture 
varies greatly with the coating reguirements and other 
factors, such as atmospheric conditions, the trud solvent 
generally rejjresents 40 to 50 per cent of the total. 
Typical mixtures might be made up as follows: 

Ethyl Acetate Henzol Alcohol 
I’er Cent IN'r (suit Cent 


Solvent A. 40 DO 30 

Solvent B. 40 3.5 


A difficulty which the artificial leather manufacturer 
shares with other pyroxylin industrie.s is cainsed by the 
occasional precipitation of the nitrocellulo.se, resulting 
in what is known as a "blush" or "bloom" in the flni.shed 
product. One of the rea.sons for this is the addition 
of moisture conden.sed from the atmosphere because of 
the low temperature of the evaporating solvents. In 
moist weather, therefore, it is neces.sary to add to the 
solvent mixture a small guantity of a higher boiling 
solvent, such as amyl or butyl acetate. A typical solvent 
mixture for use during periods of high humidity might 
consist of 10 per cent of amyl acetate, 30 per cent of 
ethyl .acetate and GO per cent of benzol. 

Grinding, Mixing and Coating 

jThe pigments mixed wi.h the pyroxylin are all chemi¬ 
cally inert colors—ochers, siennas, bone black, prussiaii 
and ultramarine blues, Indian oxide and scarlet lakes 
being especially desirable. In this plant these are 
ground in a non-drying or semi-drying oil, such as cas¬ 
ter oil, on three J. II. Day three-roller paint mills, one 
of which is shown in Fig. ^2. The pigment-grinding 
room has a capacity of producing approximately 
3,600 lb, of ground pigment in 24 hours. 

Although varying, of course, with the specific gravity 
of the pigment and the color requirements for the fin- 



FKI. J—I’UIMENT grinding ON THRBB-HOLLBR MILL 



FlC 3 i'LAN A.NI) KLEVATION OF DRYING EOGIP.MENT 
FUR I'VKOXYLIN COATING MACni.NE.S 

ished stock, it is common practice to mix the ground 
pigment with the nitrocellulose solution in the propor¬ 
tion of two parts of pigment to three of nitrocellulose. 

Softeningi oils, such as castor, rapeseed or other non¬ 
drying or s«ni-drying vegetable oils, are then added to 
the mixture, generally in the proportion of about two 
parts of oil to one of nitrocellulose. This proportion, 
however, may be varied considerably depending on the 
pliability desired. 

The pyroxylin mixing—that is, the incorporation of 
the various ingredients of the coating solution—is ac¬ 
complished in large mixers made by the J. H. Day Co., 
of Cincinnati, and E. Ross & Son, of Brooklyn. In all, 
twent.Y-four such mixers are used, having individual ca¬ 
pacities of 300,500 and 800 gal. The ingredients are fed 
into the top of the mixers; in the ca8e“of the larger ones, 
from a second floor room directly above (marked "Load¬ 
ing and Mixing” in Fig. 1). The smaller mixers are 
loaded from overhead ^atforms to which the pigment 
and solution are bpought by monorail and lifted by block 
and tackle. 

It is significant that the mixers have been installed 
in three distinct rooms, carefully separated by fire wallfi! 
Necessary precautions are taken against the danger of 
ignition by static electricity. The mixers, belts and 
pulleys are carefully grounded and it has also been found 
necessary to ground the operators themselves, espe¬ 
cially in cold, dry weather. This is done by having 
the men stand on zinc plates, properjy grounded through 
the floor. The doth is itself grounded to the coating 
machines by means of small brass chains that drag 
over the surface of the coated cloth during the final 
roll-up. (See Fig. 3.) , 

It was previously pointed out that the planning de¬ 
partment routes the dyed cloth from the makeup room 
directly to the individual coating machines of the artifi¬ 
cial leather department. Here the weight of the fabric 
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is ascertained and, also, b; calculation, the amount of 
coatiim necessary to bring the finished product to its 
required weight. 

*The pyroxylin mixture is applied to the fabric on two 
types of coating machines, one of which is shown in 
Figs. 4*and 6. These are comparatively simple in prin¬ 
ciple, the thickness of the coat being regulated by the 
tension of the cloth against a knife edge over which it 
passes. The first and most difficult coat to apply is the 
anchorage coat, which is followed by the other cqjits 
necessary to give^he required weight and the desit^d 
flexibility, finish and embossing surface. 

. As thb fabric leaves the knife edge, it passes into a 
drying chamber, which is heated by mean.s of steam 
coils. The temperature is regulated and recorded li?' 
' standard recording in.struments of the Foxboro and 
liristol types. * 

A Problem in Air Drvinc. 

This drying equipment is an especially interesting 
application of air drying under rather unusual condi¬ 
tions. It fs necessary to provide facilities for drying 



KIGS. 4 AND 5—PYROXYLIN COATING MACHINES 


the base coating as rapidly as possible and, at the same 
time, to remove^the solvent vapors effectively, in order 
to keep explosion and fire hazards at a minimum. The 
system was designed and installed by the Carrier Engi¬ 
neering Corporation and makes use of the ejector prin¬ 
ciple for efficient circulation of the air. As may be seen 
' from the plan and elevation showi> in Fig. 3, it is de¬ 
signed according to well-known counter-current prin- 
. ciples. The air is ddlivered from the ejector nozzles at 
a velocity of approximately 1,000 ft. per minute, and 
passes over the driest cloth as it is on its way out of 
the drying chamber. In counter-direction the air then 
passes around the entire path covered by the cloth and 
is finally exhausted at an outlet directly beneath the 
coating head of the machine. At the base of the fan, 
the air current divides and a part of heated air is drawn 

into the fan to be recirculated directly by the ejector 

• 

nozzles. 

The apparatus handles about 2,500 cu.ft. of air per min¬ 
ute for each of th* coating machines. The temperature is 
maintained at approxiipately 175 deg. F. depending upon 
the amount of air handled and how vigorously it is 
circulated. The drying chambers over the machines 
are connected with an exhaust syatan which removes 


a sufficient quantity of the fume-laden air, to prevent 
an explosive concentration. At the present time no 
provision is made for solvent recovery, although the 
drying and ventilating system is so* designed that an 
installation might be made with a minimum of expense 
and inconvenience. 

The second type of coating machine, kno^ra as the 
spool calender machine, coats at a muth faster rate. 
The fabric from these machines is dried in a hanging 
room,*su8i)ended from the ceiling in festoons. The tem¬ 
perature in the festooning room is usually about 180 
deg. F., but this too depends on the rate at which the 
cloth is drawn through the room. The time may be 
varied from 2 to 4 hours. 

As the product comes from the coating machines, it 
has aismooth surface and looks very much like ordinary 
oilcloth. In order to give it the appearance of leather 
the coated fabric is grained or embossed under high 
pressure. The. presses used are those of the T. W, & 
C. B. Sheridan Co., mechanically operated by means of 
a cam and triple toggle construction. On a surface 
54x26 in., these presses are capable of giving a pressure 



SHOWING EXHAII^INO AND DRYING EQUIPMENT 


of 600 tons. The embossers are of two types, a continu¬ 
ous press such as is shown in Fig. 6, in which the cloth 
is rewound automatically after each iiryiresbion, and a 
non-continuous type, in which the leather is pulled 
through -by hand or is rewound ty the operator. The 
six presses in the leather embossing room have a total 
capacity of 80,000 to 40,000 yd. per 24 hours. 

The embossed leather receives a final«coat of pyroxylin 
in order to give it the finish and luster desired in the 
finished product. This is done on coating machines 
somewhat similar to those already deslribed. As will 
be seen in Fig. 8, these machines are provided with ah 
ingenious exhaust system in order to remove the fumes 
whicl^otherwlke would diffuse throughout the ro8A, be^ 
coming very objectionable to the^workmen. The exhaust 
is through a duct extending along the sides of the path 
of the fabric and across and immediately above 1^ as 
it leaves the coating room. The vapors to be removed,’ 
being heavier than air, fall off the fabric and are drawn 
into the duct and through it are exhausted Into the^ 
atmosphere. The quantity of air handled la simply' 
sufficient to maintain the required suction at the iaxA 
openings. 

From these machines the Jtnished goods are drawn 
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into another festoon drying room kept at a temperature 
of about 140 deg. F., from which they i)as.s to the in¬ 
spection room and shipping department. 

Rubber Department 

Many of the manufacturing processe.s in the produc¬ 
tion of rubber-coated fabrics are .similar in principle to 
those described for artificial leather. The essential dif¬ 
ference in tho raw materials, however, and the char¬ 
acteristic propertie.s of rubber itself require a very 
different procedure in certain steps in ihe miinufactur- 
ing process." 

The ingredients of the rubber mixe.s and the propor¬ 
tions in which they are u.sed vary widely with the pur¬ 
pose for which the finished product is intended. In 
general, auto-top material requires the use of the fol¬ 
lowing materials: para or plantation rubber (smoked 
sheets), reclaimed rubber, litharge, .sulphur, whiting, 
and various softening agents, such a.-i vulcanized oils, 
mineral rubber, etc.* These are weighed out in charges 
of the proper volume to be handled in the rubber mixing 
machines or on the mills. 

The mill room equipment consists of two Banbury 
internal nuxerj and three Wellman - Seaver - Morgan 
60-in. mixing mills. The latter, which are similar to 



FlU. 7—LADORATORV OK DURATKX CORPORATION 


those shown in Fig. 9, are driven by a 300-hp. induction 
motor operating through reduction gears. Two of the 
mills are used for rubber mixing and the third sheets 
out the batches coming from the internal mixef. 
Directly above the rolls of each mill are safety bars 
electrically connected with the drive through a Cutler- 
Hammer magnetic clutch. In case of accident any mill 
can be stopped within a 6-in. travel simply by tripping 
this bar, thus minimizing the seriou-sness of the injury 
to t^ie operator. 

Jhe Banbury mixer shown m Fig, 10 is unique in 
that it is practically automatic and accomplishes the 
mixing in an inclosed chamber. E.ssentially it Consists 
of a trough, clo.sed by a pneumatic ram which effectively 
holds the charge against the revolving blades that ac- 
comi)lish the actual mixing. The charge is raised on a 
small pneumafic elevator to a loading platform, and 
the batch is thrown into the feeding hopper while the 
machine is in operation. It is not touched then until 
the material is thoroughly mixed, at which time it is 
ejected, by means of compressed air, through a dis¬ 
charge gate at the bottom of the mixer. The rubber 
is di.scharged in large lumps which are worked into 
sheets on one of the 60-in. mills. 



Kll.; 8—LUSTER COATINll ARTIFICIAL I.EATHER 


In this form the rubber'is ready for the next step in 
the process, depending upon which of the two methods 
is to be dked for applying it to the cloth. It may be 
sent to the churn room, where it i^ mixed with naphtha 
to make up a coating cement, or it may be sent to the 
calender room to be applied directly to the fabric. 

How THE Rubber Cement Is Made 

The equipment of the churning room in which the 
sheeted rubber is dissolved or mixed with varnish mak¬ 
ers and painters’ (V. M. & P.) naphtha, consists of 
twenty-three multiple-operated Paragon mixers, made by 
the J, H. Day Co. (See Fig. H.) The rubber and 
solvent introduced into the top of the mixers are churned 
until the product has the desired smoothness and vis¬ 
cosity and then the thick pasty rubber‘cement is drawn 
off at the bottom of the mixer. < Smaller batches, par¬ 
ticularly those for special colored stock, are mixed in 
pony mixers such as are used in paint mixing. 

The rubber cement is discharged into steel or wood 
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tubs, such aa are shown in Fig. 11, and these are car¬ 
ried by trucks to the rubber spreaders. These machines, 
which are to be'seen in Fig. 12, operate on the same 
principle as the pyroxylin coater*—i.e., an adjustable 
knife edge pressing against a roller determines the 
thickness of the coat to be applied. The rubber-coated 
fabric moves out over a platen of steam coils heated by 
high -pressure steam, which serves to drive off the sol¬ 
vent. After the goods have received the propVi* weight 
of rubber coating, the rolls are transported to the em¬ 
bossing room. 

For some rubber goods, such as auto-top materials, it 
is sometimes desirable to produce a doul)le-texture cloth. 
This is accomplished on a machine known a.s a doubler, 
which merely presses together the coated surfaces of 
two pieces of cloth. Another machine in the same room 
is the starcher, which gives the silver luster fini.sh 
usually associated with certain types of rubber goods, 
such as hospital .sheeting, aprons, etc. This effect is 
obtained simply by dusting a mixture of potato and 
corn starches on the surface of the coated fabric. 

Calender Room Operations 

The other and more characteristic method of applying 
rubber to the fabric is by means of the calendering 
machine, one of which is shown in Fig. 1.3. The sheeted 
rubber must first be warmed, which is done by working 
or cracking it on a 60-in. rubber mill, such as the one 
in F’ig. 9. Two mills are required for each of the two 
rubber calenders. The mills are of the same construc¬ 
tion as those used for mixing, and they, too, are pro¬ 
tected by the safety bars previously described. 

• The calenders, made by the Wellman-Seaver-Morgan 
Co., hav# three hollow chilled iron rolls, 24 in. in diam¬ 
eter and G6 in. wide. They are provided with 
steam and water connections for proper tern- 
perature control. The properly warmed rubber 
Itock is fed into the calender between the two 
upper rolls and it forms a egat of predetermined 
thickness on the middle roll. This is then 
calendered onto the cloth fed in between the two 
lower rolls froqi the opposite sfde of the 
machine. The calender effect is obtained by 
geat'ing which permits the two lower rolls to 
turn at the same speed while the top roll moves 
at a slightly different rate. 

The calenders are driven by a variable speed 


45-90 direct-current motor (230 volts, 176-230 amperes) 
operating through speed reduction gears. Two 240-volt, 
166-kw. six-phase rotary converters supply the power to 
these motors. 

As the rubberized cloth leaves the calendars, it is 
given a thin coat of a quick drying water varnish which 
prevents the coated surfaces from sticking to the cloth 
in the rolls and later from adhering to the graining roll 
during embos.sing—the next step in the manufacturing 
process. 

• ) 

Rubber Embossing and Vulcanizing 

The fatiric that has been coated on the calenders Or 
. in the rubber spreading room is taken to the embossing 
room. In contrast to artificial leather embossing, high 
pressures are not necessary. Rather a roller embosser 
is used consisting of an engraved steel roller turning 
between two paper or fiber covered rolls. The goods 
are fed in between the two lower rolls, follow around 
the engraved roll for about 180 deg. and pass out over 
the upper roll. The embossers are belt-driven through 
overhead countershafts. As shown in Fig. 14, the gear¬ 
ing and moving parts of these machines a^e covered for 
the purpose of protecting the operators. 

The embossed material is now ready to be vulcanized. 
The rolls of cloth are taken to the vulcanizing room and 
as the goods are festooned into the ovens they receive 
a coat of varnish in order to give them the luster and 
finish desired. The vulcanizing ovens are long insulated 
chambers heated by steam coils. The temperature is 
automatically controlled and recorded by a Tycos 
"Thermo-Tyme” regulator. This instrument controls 
the steam supply so that the temperature is gradually 
increased for a predetermined period, until the vulcan- 
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iling temperature (about 226 deg. F.) is reached. It is 
then held at this temperature for an hour or until vul¬ 
canization is complete. 

Not all (»f the rubber goods, however, are vulcanized 
by dry heat. The single texture materials for hospital 
sheeting,»raiiicoats, etc., are cured by means of sulphur 
chloride, either as a vapor or in a suitable solvent. The 
latter is known as the ‘‘liquid acid cure’.” The goods 
are passed over rolls which apply the sulphur chloride 
solution, the ejfcess of which is later neutralized witji 
ammonia. 

• • 

Inspection and Testing 

• 

Careful inspection, both physical and chemical, is 
exercised over all the products of the Duratex Corjiorn- • 
tion. In the inspection room, a view of which is shown 
in Fig. 17, both the pyroxylin- and rubber-cdlited fabrics 
arc examined for surface blemishes. Colors are checke 1 
and matched with company and buyers’ standards, The 
material is weighed to see if it is up to .standard. 

In the chemical laboratory (Fig. 7) samples of all 
goods leaving the factory are tested for aging and 
weathering, for tensile strength, resistance to wear, 
stretching,' ete. Ultra-violet light from a Cooper-Hewitt 
mercury-arc lamp is used for determining color fastness 
and possible deterioration due to sunlight and exposure. 
The method and machine of the Bureau of Standards 
are Used for strength determination. 

The rubber-compounding ingredients, nitrocellulose, 
solvents—in fact, ail raw materials—are evaluated ac¬ 
cording to standard physical and chemical tests. The 
fabrics are judged according to weight, weave and con¬ 
struction, thread count, etc. 

Dyeing and Finishing <r 

» 

In addition to the inspection and laboratory testing, 
other operations common to both the pyroxylin and rub- 



times as is required to obtain the shade desired. 
All of the dyed cloth must he stretched before it is 
coated, and a portion of it is napped and felted. The 
first operation lakes place in a machine known as a 
tenter. This piece of equipment, which is 90 ft. in 
length, consists of two parallel traveling belts equipped 
with gripping devices which clutch the cloth and slowly 
spread it to the desired width as it is drawn through 
an oven heated by steam roils and forced hot-air draft 
to a temperature of around 190 deg. F. 

The heavier dyed goods are napped on machines in 
which part the surface threads of the cloth are 
combed by wire teeth projections on steel drums revolv¬ 
ing in opposite directions. There are several reasons 
for this operation. When the fabric is napped on the 
under side, it gives the artidciat leather ap additional 
pliability and plumpness as well as the soft feel that is 
often associated with leather. For certain grades, sush 
as ‘‘Peelless” artificial leather, the cloth is napped on 
the side to be coated and then sheared to an even sur¬ 
face that allows the coating a better anchorages 


ber departments include the dyeing and preparing of 
the fabrics as well as the power generation and dis¬ 
tribution. Practically all of the gray goods used for 
the production of coited fabrics must first be dyed. 
Sulphur colors are used on top materials and other 
goods where it is desired that the product be fast to 
sunlight. For a considerable proportion of the artificial 
leather, fastness is not esnecially essential and direct 
dyes are used. • 

Oilcloth which is to be dyed with sulphur colors is 
first treated with diastase to render soluble the sizing 
material in the cloth. The removal of the size enables 
the dyer to obtain more uniform shades. 

' In the continuous dyeing machine Shown in Fig. 16, 
seven separate baths are used in applying the sulphur 
(gJlors. The cloth is wetted, passed into a dye bath in 
which the sulphur colors have been reduced by a sodium 
sulphide solution, and then into a 'chrome bath. After 
a thorough washing, the dyed goods are mangled and 
dried on the can driers, which may be seen in the back¬ 
ground of Fig. 15. 

Sulphur colors are also applied in the jig dyeing 
machines shown in Fig, 16. In this case it is necessary 
to change the bath for each of the dyeing, developing 
and washing operations. The cloth is dyed with direct 
dyes on a machine known as a padder, which consists 
essentially of a d]i% box with superimposed squeeze 
roU^. The cloth is passed through the p^der as many 


■For an «xc«U«nt article on 'Testlns Leather SutiBtItulea anS 
Top Uaterlala." the reader la referred to J. B. Mda, /, 8e«. 
Automotive thiff., voL U, No. t. n>. .Uveii; lilt. 


Unusual Featueeb in Power Plant • 


The power plant contains n number of unique features 
that have attracted wide attention among engineers.' 
For its size and tbf kind of loads supplied, the plant is 
extremely simple, consisting of a single boiler of 8,880 
sq.ft, of heating surface and one turbo-generator. ^ Be¬ 
cause of special equipment, including a new type of 
economizer installed by the Babcock & Wilcox Co., as 
well as forced and induced drafts, the boiler* is oper¬ 
ated, at times, up to 350 per cent of its normal rating. 
It is fired -by an automatic Coxe *chain-grate stoker. 
The turbo-generator is of the Bateau type, made by the 
Ridgeway Dynamo & Engine Co., and has a capacity of 
625 kva., operating at 8,600 r.p.m. It generates 460 
volt three-phase sixty-cycle po^er. When operating at 
20 lb. back pressure and 600 kw. load, th^ turbo-gene¬ 
rator requires 25,800 lb. of steam per hour. 

Low-temperature sleam requirements for heating and 
process work in the plant have been estimated to reach 
as high jis I 0 , 006,000 lb. per month during the wi^r. 
Figures for the steam consumed ii^the Individual proc¬ 
esses, however, are not immediately available. 

The production of pyroxylin- and rubber-coated fatv 
rics, although largely a specialized industry, involves 
the application of chemical engineering in most of the 
manufacturing processes. The writer is indebted to t^ 
ofikials of the company for their assistance k 
: preparation of this article. 
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Use of Pulverized Coal 

• 

The Methods That Have Been Perfected in Cement 
Mill Practice Form a Basis for Application 
in Other Indusfrics 

T he use of j)owdcred coal as an industrial fuel has 
Bpfead to such a lartfe extent recently that the 
methoda employed in the cement industry, which wa.s 
the first industry to use this fuel, will be of intere.st to 
all. In Power for May 8, 1928, II. A. Schaffer, con¬ 
servation engineer of the Portland Cement Association, 
has a paper on this subject. Mr, SchalTer .says, in part: 

When rotary kilns for cement manufacturers were 
introduced in this country about 80 years ayo, a chanye , 
was necessarily made from the coke burned in^the old- 
style stationary, vertical kilns. The new fuel had to be 
one that could be blown into the revolving cylinder to 
produce instantaneously the inten.se temperature needed 
for clinkerin)? the raw materials 

At first crude oil was used with good rc.sults, but the 
increasing cost of this fuel in the East, where moat of 
the early jilants were located, led to trials of powdered 
coal. It was in 1897 that this finely ground material 
was first adopted as fuel for cement burning in .several 
mills. 

While crude oil and natural gas are today insed in 
some localities where prices will ])ermit, pulverized coal 
is the usual fuel. In fact, out of the 11,1 operating 
cement plants reporting to the United States Geological 
Survey in 1921, 92 burned powdered coal only and G 
more employed coal in conjunction with oil or gas. All 
but one of’the remaining 17 burned oil; the exception 
utilized natural gas. 

* Kiln ETIKL UntiLlRKMKNTS 

Of coyrse the fuel problems in the kilns of a cement 
mill are somewhat different from those met in power- 
filant practice. For instance, tlie great heat produced 
by a flame of pulverized co^l is an advantage in cement 
manufacture. There the raw mix must be heated to a 
temperature of from 2,500 to 3,000 deg. F, in order to 
bring about the (Jesired chemical relictions as the mate¬ 
rials are burned into the clinker that is later ground 
int(f cement. But in a power plant this inten.se heat 
introduces difficulties, met to some extent by hollow 
furnace<walls. 

Ash, if i^asonably constant and not loo great in 
amount, offers no problem in the cement kiln, as allow¬ 
ance can be made for it in projiortioning the mix. Ap¬ 
paratus for burning powdered coal in kilns i.s therefore 
simpler than yiat recommended for modern boiler instal¬ 
lations, where arrangements for collecting ash must be 
made and attention directed to preventing injury to the 
furnace froiTi heat. 

In view of the long experience of the cement manu¬ 
facturers with powdered coal in their kilns the que.s- 
tiwi naturally arises as to why this Hiel is not widely 
used in their power plants. The an.swer lies in the 
failures that met ftieir earty attempts to secure the 
advantages of pulverized coal as a boiler fuel, and in 
the recent advances in the utilization of the hot kiln 
gases for heating the power-plant boilers. 

Various experiments were made in power plants with 
the crude apparatus early available for burning pow- 
. dered coal, but none of these trials was altogether suc¬ 
cessful. Probably the gravest error made lay in the 
failure to proportion the furnaces to suit the fuel, with 



TVI'IIWI. i’l'LVJililZKO COAl^UANDT.ING SY.STEM FOR 
‘ HEATING FORNACES 

a re.sultant inability to make them stand up in the 
hard, continuous service demanded in cement-mill oper¬ 
ation. As many more pressing problems arose to 
occupy the manufacturers’ attention and the possibil¬ 
ities of wa.ste-heat utilization came to the front, the 
development of workable methods for burning powdered 
coal under boilers was left to others more vitally in¬ 
terested in that phase of power-plant design. 

Renewh) Interest Now Shown 

Powdered-coal installations have recently been made 
in a few cement mills, yet it is hardly probable that a 
great deal more will be done in this field, simply becau.se 
the engineers of the indu.stry are working on an even 
more economical plan. 

In most plants the proper conservation of the hot 
ga.ses leaving the kilns will provide all the heat needed 
for the boifers in a power station big enough to supply 
the entire plant. As the power needed to operate the 
heavy machinery in a cement mill is large, this means' 
a marked .saving in fuel. The installment of waste- 
heat boilcr.s requires a very heavy investment, however, 
and involves many problems that must be solved for 
each plant. 

In any ca.ses where additional fuel must be bought 
to generate power, the possibility of utilizing a low 
grade of coal when powdered is especialy^ important, 
for a large quantity of fuel is required to make cement 
—al)OUt 200 lb. of coal to the barrel "of 376 lb. when the 
waste heat is not utilized. Much more than half of 
this amount is now beigg pulverized for burning in the 
kilns, but a big total is .still used without grinding to 
generate power. , 

In one case a cement plant has been able to bum 
anthracite silt, coke breeze and bituminous screenin^js 
in the same powdered-coal furnace, with satisfactory 
rsBults. This furnace is equipped with both vertical 
and horizontal flare-type burners, for use with low- and 
high-volatile fuels, respectively. In the kilns it is diffi¬ 
cult to use even a part anthracite, and the chemical 
composition of the coal must fall within certain limits. 

Handling Powdered Coal 

Especially in the field of safety the cement industry 
can offer valuable experience. In the early days coal 
dust was not generally recognized^ as R dangerous ex¬ 
plosive, and inexperience resulted in a number of 
accidents. Since that time safe methods of handling 
this fuel have been worked out, and a campaign of 
education under the direction of the Accident Preven- 
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tion and Insurance Bureau of the Portland Cement 
Association has greatly reduced the haaard. 

Many plants have never had an accident from this 
source, and with the installation of modern eijuipment 
the industry as a whole is making the coal room safe. 
In 1922 the cement manufacturers of the United States 
burned over 6,800,000, tons of powdered coal in about 
100 separate plants. 

Above all, the grinding and conveying equipment 
should be tight enough to prevent the escape of dus*. 
The coal buildings should be well lighted so that at. 
tendants can work with facility, and well ventilated so 
that ther^ is good circulation of air. Under no condi¬ 
tions should open lights be allowed in the coal house. 
Magnetic separators should remove all iron from the 
incoming coal to avoid sparks in the grinders. The 
coal driers should be separated from the grinding equip¬ 
ment by a lire wall, at least. Experience has shown 
that danger has been greater to life than to property 
where accidents have occurred, as the trouble has been 
caused more by “flares” that severely burn workmen 
than by explosions that wreck buildings. Employees 
must be made^to understand the necessity of continuous 
observation of established precautions, and none but 
trustworthy men should be employed in the coal depart¬ 
ment. It is not enough to post accident-prevention 
rules—they must be observed. 

For cement burning, finely ground coal has been 
found essential, as much heat is lost from incomplete 
combustion when coarser material is used. Eighty-five 
per cent passing a 200-me.sh sieve is considered good. 
Fine grinding, however, tends to shorten the flame and 
to make it hotter, so that again the beat boiler-room 
pFactice may differ from that cited. 

In cement mills the procedure is first to ^Vy the coal 
in rotary driers and then to pulverize it, usually in 
mills of the centrifugal type or in tube mills after any 
lumps have been broken up in small rolls or crushers. 
In a number of cases powdered coal is burned in the 
coal driers, but this is not such common practice as 
it is to use this fuel in*drying the raw materials before 
they are ground to a fine powder. In at least one 
public-utility power plant the driers have been omitted 
entirely. The practice of pulverizing the material with¬ 
out drying is followed in one or more other cases when 
coal having a low snoisture content is received. 


Conservation of Molding Sand 

,For some years the New London Ship & Engine Co. 
has been reclaiming molding sand by mixing it with 
clay in a muller. A refractory clay having high plas- 
thSity is deflocculated with alkali and added in correct 
quantity to the used sand. In fact, merely mulling the 
sand increases the bond (as indicated by the Doty test 
on a 1-in. square prism described on p. 860 of our issue 
of May 14, and also by the dye adsorption test). This 
fact was reported to the recent meeting of the American 
Foundrymen’s Association by metallurgists from the 
Hunt-Spiller Corporation, together with additional 
experiments indicating that a dried and remoistened 
sand is stronger than one possessing its original 
moisture. There will also be found a certain percentage 
of moisture, developfng maximum cohesiveness. Other 
things being equal, the cohesiveness varies greatly with 
the grain size. 

All these facts have considerable bearing on the 
reclamation of foundry sand—a problem of first impor¬ 


tance today. A canvass of 146 plants khowed a total of 
1,000 tons rejected per working day—usually dumped at 
a coat of about $1.60 per ton. This .amount Of sand 
equals about one-fifth the total in circulation in the 
foundries. H. M. LdVie has worked on thi.s problem for 
several years, and has come to the conclusion that not 
less than 60 per cent of the waste sand can be reclaimed 
at a profit and successfully ri:-used if the molders and 
core makers do not know they are getting it. Various 
hydraulic classifier.s, well known to ore-dressing plants, 
can be used to separate fine particles from the burned 
sand, but on account of the expense of drying, Mr. Lqne 
recommends the following procedure; Crush the sand 
in a ball mill, reclaim metal values by a magnetic pulley, 
and blow out the fine particles in a cascade separator. 
Then mix with the proper amount of a “fat” clay and 
water in a muller, and the sand is ready for re-use. If 
cores are to be made of it, a binder other than oil is 
necessary. 

F. L. Wolf and A. A. Grubb also described methods in 
use at the Ohio Brass Co. Floor sweepings are screened, 
and the material which passes 8 mesh is now reclaimed, 
whereas it was formerly thrown away. Comparative 
tests follow: 

SiltlHfHctary lU'fuRu 
Satiil Sunil 

.^\'l■l;lnl tllu-iU'SS . . IZS 0 116.U 

I'VI-nclKi.rnliiin 11.(162 0.068 

Mi'isturn ... 7.r, 6.3 

liiniil . 162.0 U4.0 

I’lrnii'alillily ... 160.0 140.0 

If the refuse sand is mulled to proper water content, 
it will produce good castings, but dries very rapidly in 
the pile. This tendency has been entirely eliminated by 
mulling the refuse with a calculated umotint of fine 
Ohio sand having high dye adsorption. After this trei^J- 
ment the reclaimed sand has a fineness of 12^ and dye 
adsorption of 0.073, moisture of 6.6 and permeability 
of 181. It works well in every respect. , 


Viilatilization of Zinc Ores ' 

Behavior of zinc in ores treated by the volatilization 
process depends largely on the arrangement of the 
mineral in the ore, tlso on the atmosphere that is main¬ 
tained in the furnace during treatment. Experiments 
made by metaliurgists of the Interior Departmeift at 
the Salt Lake City experiment station of the Bureau of 
Mines have indicated that in a strictly oxidizing 
atmosphere little zinc is volatilized, espedlally in zinc 
carbonate ores. In zinc concentrates (zinc 80 to 40 
per cent, the silver and lead 6 oz. and 6 per cent, re¬ 
spectively), the quality of silver and lead volatilized 
ranged from 60 to 80 per cent, whereas Ihe amount of 
zinc volatilized generally averaged less than I per cent. 

The behavior of zinc is very erratic, the condition! ■ 
under which it is volatilized probably depending largely 
on the sulphur content In the ore, which causes a comr 
plicated series of chemical reactions. When crude ores 
high in sulphur (content have been treated, most^* 
perimentS indicated nearly complete volatilization of 
the zinc, but when the ore was ^ven a preliminary 
roast to reduce the sulphur content, the amount of 
zinc volatilized varied considerably. 

The presence of zinc in carbonate ores containing 
silver, lead and zinc indicates that by volatilization a 
clean-cut separation can be made between the lead and 
zinc. On the other hand, in treating complex sulphjdp 
ores much of the zinc was volatilized in nearly every 
experiment, and was precipitated in the Cottrell tnatew 
as chloride with the other metal cfiloiides. 
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Strain and Fracture in Metals 

Notes on Dr. Rosenhain’s Recent Lecture Tour—Why 
Does Slip, Once Started, Stop?—Method for Distinguish¬ 
ing Shock Fractures—Cure for Season Cracking—How 
to Increase Endurance of Metal to Alternating Stress 


S TRAIN and fracture link up closely with’the title 
of Dr. Roaenhain’a first lecture on "Hardness and 
Hardening." (See Chem. ct Met., May 21, 1923, 
p. 899,) One way to harden a metal is to .strain it. 
Furthermore, hardness might be regarded as the inhe¬ 
rent capacity of the metal to resist strain and fracture. 
Again, plastic deformation in sound metal is accom¬ 
panied by slip within the individual crystals comprising 
the aggregate—hardness is associated with the counter¬ 
phenomenon of “slip-interference.” 

Crystalline Structure of Metals 

In view of the fundamental importance to any ra¬ 
tional explanation of the experimental facta, it would 
be well to note briefly two i)iecea of .strong evidence 
that the tiny granules making up a piece of metal are 
essentially crystalline in internal arrangement, despite 
the irregularity of their boundaries. A polished sur¬ 
face of substantially pure metal slightly etched shows 
thesd networks when examined under the microscope. 
Very deep etching of some alloys develops pits on the 
surfaces, these pits bounded by facets, oriented in a 
sVrictly parallel direction within each grain. (Fig. 1.) 
An easy Way to show the essential and close paralleli.sm 
of these facets is to illuminate the specimen obliquely 
at such Rn angle that rays are reflected from one set 
of planes up through the ocular. All the facets turned 
6ne way in one crystal flash bright at the same instant. 
A rather more striking preof of the similarity of the 
pitting action occurring on even slight etching—which 
merely gives adjacent grains different tones of gray— 
was given maiij^ years ago by Dr. Rosenhain. He 
illutjiinated such a specimen from two directions with 
red and green light, respectively. Individual grains 
stood out red or green in a dark background, as they 
reflecteJthe,corre8ponding light up the microscope tube 
or clear outside it, as the case might be. 

Of course, the tlinching proof is gives by X-ray 
diffraction patterns. These show without doubt that 
the individual metallic grains are composed of atoms 
built up in a regular geometric pattern in apace. (Sec, 
for instance, “Studies* of Crystal Structure With 
X-Rays," by^Edgar C. Bain, Che-m. & Met., Oct, 5, 1921, 
p. 667.) Auxiliary lines of evidence show that the 
atoms (which probably conai.st of a nucleus and an outer 
system of electrons) entirely dominate the space they 
occupy so tenuously. They act like (hey alm^ost touch 
one another, they cannot wander about; they oscillate 
or gyrate slightly about a mean position; and there is 
in general no room for additional atoms in that closely 
packed spacb lattice. Many atoms crystallize in the 
face-centered cubic system, and in this it is easily 
diOwn that along three complementary planes (called 
the “octahedral planes" by crystallographers) the atoms 
are arranged with checkerboard regularity. 

It is along these oetah^al planes that cubic metala 
such as iron, copper^ dWnum and lead slip under 



km; 1—I'HV.'^TAL FA('ET.S ON THE OHAINS OF .SILICON 
.STEEI., (STEAD) 


heavy load. Of course at low unit loads (within the 
proportional limit) the crystal deforms in an elastic 
manner—Ike whole lattice is pushed and pulled slightly 
out of squire; its normal shape is almost instantly 
resumed on release of load. But when the load is too 
great and is applied fairly deliberately, the crystal ap¬ 
pears to slip—to part into blocks which move past one 
another, yet quickly regain even greater stability than 
they had formerly. , 

Why Does Sup Stop? 

It might be asked. Why does slip stop, once started? 
In many crystals it does not, especially if the stress 
is localized by a notch or if the load is sudd'enly applied 
with a great shock. Then the crystal does break across 
with a true cleavage fracture. But that is somewhat 
beside the point, for normal plastic flow is accompanied 
by intermittent slip. Dr. Rosenhain pointed out the 
fact that slip is,a gliding motion, not a sliding one; 
movement involves an interchange of atomic bonds 
rather than a breaking of boads. Therefore we fipd 
slip to occur along those planes where atoms are pack^ 
with greatest regularity and at shortest distances so 
that they may change partners like dancers in the 
“grand right-and-left,” constantly changing yet never 
free. Indeed a test piece of brittle zinc made up of 
a single crystal the basal plane of which (where the 
atoms are regularly spaced) is set at about 46 deg. 
to the direction of pull, has been elongated several 
thousand per cent before fracture! 

Furthermore, it is most probable that certain bonding 
actions occur between whole groups of atoms, and for 
that reason the atomic movements involved in crystal¬ 
line slip involve a gradual transfer and not a simul¬ 
taneous change. In other words, the first refflon is 
rapidly transferred or propagate to its nest adjacent 
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layers—an so)jpn similar to that evidenced on a large 
scale by the drop of beam and its recovery in a tension 
test. But the atomic bonding is never destroyed com¬ 
pletely; some regions of the disturbed surfaces take 
hold again in their exactly normal spacings with their 
neighbors, others never do. The latter constitute the 
disturbed atoms of the amorphous phase at the “sur¬ 
face" of slip—surfaje does not mean a definite plane, 
because slip occurs throughout a layer many atoms 
thick, and disturbs that layer profoundly. Such action^ 
destroy the very mechanism of slip by disorganising 
the crystallinity (^f the region, whereupon slip mupt 
stop. Crystallinity, slip and plastic flow are con- 



FIGS. 2 TO 4— Sl.ir STOPS BY THE MOVEMENTS ALONG 
CONJUGATE I'LANES 


comitant phenomena, as is deyeloped at length by a con- 


deformation. For instance, a thin «heat of very pure 
iron, If cold-rolled and properly heat-treated, will be 
made up of very large crystals, extending completely 
through the sheet from face to face. Now if this sheet 
is bent in a correct manner, so as to ftirow tension only 
along the octahedAl planes of the single crystal, a 
brittle break with no extension will result. Pulled 
apart otherwise, the sheet as a whole ne(;ka down 
sharply and breaks after ductile flow. 

Again, if a bar of tough wrought iron be notched 
sharpiV on all four sides, held in a vise and struck with 
a hammer it will snap off like a glass rod. If such a 
break is cop|>er-plated and a normal section examined, 
it will be found that it follows long facets across large 
groujis of crystals, passing from group to group with 
.small change in direction. Crystals have not been tom 
apart,‘they have not even deformed, but apparently 
split open. A simultaneous development of Neumann 
bands in the ferrite crystals undergoing impact stress 
is an important .side issue. Dr. Kosenhain regards 
them to be the “echo" of cleavage fractures by shock. 


sideration of hardening. 

Slip, therefore, looked at in this light, has a “self¬ 
stopping” tendency. Dr. Rosenhain is of the opinion 
that this tendency is not wholly sufficient, but is rein¬ 
forced by the fact that a cubic crystal develops simul¬ 
taneous slips on intersecting planes. Suppose, for 
instance, that by virtue of a tension T, slip occurs along 
a plane of maximum shear S. (Fig. 2.) Quickly 
thereafter—almost simultaneously—the same thing 
occurs on a conjugate plane S'. (Fig. ,3.) This frac¬ 
tures the first plane, it becomes “stepped,” as it were, 
and in order for further movement to occur along the 
first plane and direction, it would be necessary for 
“new movement to be initiated in fresh material, as indi¬ 
cated by the dotted line in Fig. 4. Furthermore, the 
amorphous metal generated along S' would have to be 
broken through as well. Now consider the fact that not 
only two but three octahedral planes are simultaneously 
operating in a ferrite crystal, and that slip occurs not 
only in one but many planes along each direction, and 
it may be concluded* that the various inter.sections will 
speedily lock each other. 

In all such actions taking place in fine-grained metal, 
the influence of the crystalline boundaries in halting 
slip is evidently large. {Jot only is a certain amount 
of end support given, but it is necessary for the plane 
of movement to change in direction. Such factors 
are powerful preventives of rapid crystalline fracture 
by cleavage breaks. Therefore under steady, slow 
stress, the crystals are normally observed to slip, first 
’ here, then there; finally all of them*have changed their 
shape and elongated to a noticeable extent. As de- 
'•formation proceeds fhe crystals shred out gradually 
and finally the metal possesses every appearance of 
being “fibrous.” (These “fibers,” however, are much 
elongated crystals, highly intersected by surfaces of 
slip.) At last possibility for further slip has been 
exhausted and the individual crystals finally break 
across the altered layers, in a direction sharply inclined 
to the direction dt strain. Even here it is important 


Path of Fracture in Mild Steel 

So much for slip in pure metal, or in the uniform 
crystals of solid solution. How does mild steel behave, 
with its two con.stituents, soft ferrite and harder, less 
ductile pearlite? 

Tested in tension, it might be expected that the frac¬ 
ture would occur in the softer ferrite, but actually it 
_ passes through pearl- 






volumes aS wll, 
although the ferrite 
' crystals are shredded 

Apparently the 
Iggg ductile peadite 
• does not develop brit- 

breaks until the 
bs held up 
to its work on all sides 
.,'V . by the surrounding 

meshes of ferrite. Fl- 
A", : ' nally, when the pearl- 

\• itic masses must 

V'* ai^sume considerable 

.\ is'i extension, they break 

./short across, thfowing 
their loads into the 

-:- ’ —i surrounding ferrite, 

Kj*. .5—linikcn eniis of oioimated which fn turn breaks, 

(•ryNtalM: frai'tur#! fopper-plaled be- a ’ • a a*. 

fore BectloaJiiK- (KonetiliaJn). Joining Up tO tn6 

cracks in the harder 
constituent. Thus it is that the surface of rupture 
passes indiscriminately across both. ^ig. 6.) 

Shock failures, on the contrary, follow the ferrite 
meshes exclusively or nearly so, simply because the 
cleavage planes developed by sudden Inipact are much 
more extensive and continuous in that constituent than 
in the laminated pearlite. This characteristic is a very 
good method ef distinguishing whether a failuA^as* 
caused*by gradual or sudden overload. 

INTEXORANULAB CEMENT 




Kljf. 5--llrokon ends of olongated 
(•ryNtalM; frai-turo copper-plated be¬ 
fore BectloiiiiiK- < KoRetibaln). 


to, remember that the crystals are broken across their 
body, not tom apart from one another. This can be 
demonstrated by microscopic examination (Fig. 6) if 
the broken surfate is ca^ully protected by a thick 
copper-plate (electro-deposit). 

However, there are instances when ductile crystals 
may be fractured by deavage and with no apparent 


It is now interesting to inquire what kind of mafter < 
is present at the grain boundaries in normal metal, since 
these regions always hold together even when the metal 
is'broken either after slow stressing or by shodt, 
Obviously when two crystalline bodies groW towart 
ea^h other by adding on atom by atom, their junction 
wfll be[ flHed with atoms whlcii to an unknown depth 
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will be pullrd tioth 
ways. It may be that 
the transitien from one 
crystalline orientation 
to another may be grad¬ 
ual, accomplished step 
by step: it may be that 
there ai;c a great num¬ 
ber of little crystallites 
of colloidal size and 
with independent sys¬ 
tems existing there; or 
it may be simply a het¬ 
erogeneous ma.ss of no 
order whatever. At any 
rate, there is evidence 
that a layer of consid¬ 
erable depth exists 
here, the properties of 
which differ from those 
of a sizable crysta 

Any of these supiiositions a.s to the nature of the 
cementing material postulate a substance which cannot 
deform by slip. It can only move after ;i clear break 
which pulls atom from atom. No plane surface.s exist 
along which interatomic forces are of similar intensities, 
and along which slip can take place. It i.s known that 
breaking atom from atom requires vastly larger forces 
than does slip—the cohesion atom to atom is very large. 
The lecturer likened the two actions to this: Take two 
smooth plates; moisten each slightly with a few drops 
of liqbid and rub them closely together. It re<iuires 
comparatively little force to slide one past the other, 
but a very great force indeed to pull them directly apart. 

Buch great strength residing at the crystal boundaries 
at low tenfperatures suggests the presence of amorphous 
material. Non-crystalline metal is really a suiiercooled 
liquid likf^a glass; viscous, brittle and hard at ordinary 
temperatures but softer and weaker at higher tem¬ 
peratures. 

While even the most drastic (luenching of a fine 
spray of pure metal produces beads which when exam¬ 
ined are seen to be made up of smay crystals, it does 
not necessarily follow that dl metal is crystalline. In 
fact, we can get alloys which, when compared to the 
same material after radically different heat-treatment, 
possess all the properties we would expect of amorphous 
material *larguing from analogy to .solid substances 
known to contain no crystalline matter). 

Thus it is known* that the viscosity of tf liquid is 
very low; if it can be undercooled like a slag without 
crystallizing, it has no definite “freezing” temperature 
or even tempei^ture ran^e; its vi.scosity increases at 
an increasing rate until, as indicated in Fig. 7, it 
reaches a verj high value. In the liquid .state, above 
the crystallizing temperature, the mass is composed of 
single atoms free to move; the viscosity and strength 
are (jjiite low. As the ma.ss cools the atoms aggregate 
* into groups and ever larger particles and the mobility 
of each is greatly dqninishe^, viscosity and strength 
multiply rapidly to millions of times those of the liquid 
until finally, past a “threshold temperature,” the whole 
mass is as one group of helter-skelter atoms and viscous 
motion ceases. Below this temperature there must be 
. afi initial stress of appropriate magnitude before any 
motion occurs in the material at all. 

If that same melt, instead of being undercooled, is 
allowed to crystallize, the viscosity and strength of the 


material enlarges greatly at the crystaVization tempei- 
ature, and on further cooling increa.ses somewhat, but 
at nowhere near the rate which the amorphous material 
a.ssumes. The viscosity-temperature (and inferentijilly 
the strength-temjierature) curves intersect Ut a point 
dubbed the “equicohe.sive temperature” by Dr. Jeffries. 
IE, Fig. 7.) (See Traw.s. Aw. Inst. Metals,'1917, p. 
HOO.j Below E movement under .stress must take place 
in the cry.stal by .slip long before the amorphous mate¬ 
rial of its joint.s would break. Above E the opposite 
iti thi' case. In fact, if the metal could be held at tem- 
jjoralure.s just below freezing, failure ought to occur at 
very low ,stre.sse.s and should be by pulling the grains 
a|iart—in (ither words, failure should be intercrystalline 
rather than transgranular. 

Ex|]erimenlally this has been verified beautifully, 
l.ead—a verv ductile metal—w'hen te.sted in tension at 
room temperature draws down nearly to a knife edge 
befoi'e breaking. But hang up a bar long enough to give 
a .stress near its support of say 4 lb. per sq.in., main¬ 
tain it carefully 5 deg. below its melting point, and 
in a short time the bar will pull itself apart, with a 
brittle fracture having no extension or contraction in 
area. Other metals show the same phenomi^pon. Micro¬ 
scopic examination show.') without question that such 
failure occurs by pulling the cry-stals apart at their 
boundaries. Likewise it has been proved that the 
trouble is not caused by the melting of an impurity 
occurring at the grain boundaries, first i)ecause inter- 
crystalline fractures can be produced at successive tem- 
jieralures (lower than the melting point of the moat 
fusible phase, hut above E) by imposing a higher stress 
or giving it a longer time to act. Second, gold with 
a certified purity of 99.999 is no exception to the rule. 

Failure at Grain Boundaries 

One very curious method of failure has been termed 
"season cracking.” Such things as cartridge cases, 
tubing .and utensils spun from thin metal of brass, 
aluminum, purest lead and even iron have at times 
developed cracks after years of use or storage, and for 
no apparent reason. When examified, failure is always 
found to be intergranular, and the metal always appears 
to contain internal stresses of considerable magnitude 

either residual from the last manufacturing operation 
or imposed from outside sources during use. 'It springs 
apart after failure, or if small portioss of the material 
be very carefully removed the two pieces deform some¬ 
what .so that they will not fit together again. If a test 
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Straw, 

Lb. P«r Sq.Io. 
54.000 
•36,000 
31,000 • 

29,000 
18.000 


Time to Produou 
Fracturtt 
2 mtn 
9 min. 

31 iiiin. 

56 min 
3 w'<*pk»i 


Nut lire i»( Brfak 
TniimcrystullitM' 
Partly mtentranulur 
Partly i«t«rgranu’ar 
Wholly iiurritmtiulHr 
Wholly intiTgruniilur 


piece be cut from sucii a defective article and broken in 
a testing machine, the bar will neck down and will .show 
a perfectly normal transcry.stallinc rupture on slip- 
plane.s. Therefore there is no inherent weakne.ss in the 
material, In this «nd other ways it ha.s been proved 
that season-cracking is caused by a long-continued low 
stress. 


internal strains exist, the crystal bouijdaries are parted 
in a few seconds, probably by a selective.corrosion of 
the amorphous metal at those places. Traces of am¬ 
monia gas in. the atmosphere are accelerators of season¬ 
cracking. Dr. Ro^'nhain likened the action to two 
pieces of paper held together with soft gum. If the 
pieces were pulled apart quickly, the paper would tear, 
leaving the joint intact. If the pulling was ve’ry slow, 
the joint would .- ow.y split, while if the joint were 
steamed slightly it would lose almost all its coherency. 
(However, chemical action is not necessary to explain 
the facte of Table 1. That alloy while being stressed 
has been rigorou.sly isolated from oxygen in a vacuum 
or in an atmosphere of hydrogen. Time of rupture is 


T,. . . . , aimu.spoere oi nyurogen. l ime ol rupture if 

The.se facts involve the movement of something in. about twice as long as the periods noted, but inter 
le metal which IS unvie d no-......i, ..,. .. .. “ 


the metal which is unyielding against load.s applied with 
moderate speeds, but yielding to loads applied with 
extreme slowness. Is not this a characteristic of amor¬ 
phous material like pitch ?—fragile to a blow but slowly 
cngulting a hammer laid upon it. This inference is 
fortified by experi¬ 
ments on a ^: 20: 77 "7- "p - — —— - 

C u; Z n: A 1 al 1 oy. 

Identical tesjj pieces ' t ' 

were made up and y 

different loads hung \ 

on. Time for frac- ■ \ < . 

ture was then re- I \ ' • 

corded as given in , JL- ' '* ^ 

Table I. If these f ^ 

results be plotted on l k V ^ ' 

serai-logarithmic pa- ' ] \ 

per, they 1 o c a t e a A ' \ ^ 

straight line, exactly w.^ A 

Is does a plot of the Q' \ k 

law of viscous flow, ' .. ,i A 

On long slow loads ‘ ^ y, ’ - 

far below tlie elastic ^ov 

limit of the crystal ji’ijr g- intcrtiiiimiiitr oni 

the intergranular i'Ik. 9 —soibir jurtni lift* 

material in this alloy 


J'’iK. 8--Intcfiii!inuliir rnick In ovor-unneuk^d pieoi'. 
I'Ik. 9—Stfiblr jnrtfil lifter Himeiilitif; at 2.^0 di‘K. <’• 


granular rupture is still unquestioned.) Similar data 
have been noted in the action of caustic soda and molten 
nitrates on steel Isiilers. Bent boiler plate or cold- 
worked metal for such service should be normalized 
rather than given an anneal below the Ac range. 

The so-called fa- 
V-' \ 4 t V \ ,,(/ fractures con- 

!' '/■,*' ■' cate- 

^ v . gory which should be 

'/A -I examined. If a metal 
. i I*' ' *'* mildly over- 
» 'It.* I '' slrained once, and 

^ - then allowed to rest, 

f N ‘ ^ the amorphous metal 
■'A . * • ^ At Rencrated at s I i p - 

''A* *1. orystil 

* jiiy , jT X * ' V > boundaries may re- 

1 ^ ft '■ '■ to a cer- 

VA / .* ^ r ■'-i tttin extent — or ,at 

t ,'A ,V ^ lesion 

■’ ^ 'jf ' IL* ^ ■ * appears to heal. If, 

—IhJ - : —. # A»^ rl > '■ 11 ho we veil the first 

ci .20-77 ru za A\). X 16" Overstrain is imme- 

iti DviM'-umieuicii piece-. diately reversed, axd 

nnneiiiinK iit 2.60 dcK. ^ motion Oil the Crys¬ 

talline slip-planes U 






(;i.20-77 I'u y.n .41). 


^ laiiine slip-planes U 

yields slowly and eventual fracture occurs by pulling in great part reversed, the first lesions cannot heal, but 
the grains apart. actually extend tlfemselvcs. 


Will any metal fail thus if given a long enough time 
under moderate stress? Dr. Rosenhain believes this 
depends upon the shape of the crystals; if they are 
very smooth, he would answer "Yes.” If, on the other 
hand, the crystal boundaries are rough and interlock 
somewhat, “No.” Under the latter circumstances a 
little yield in the boundary metal will alter the stress 
distribution—eventually nearly all the load will be car¬ 
ried by the interlocks on the crystals? This assumption 
is also verified by expjriment. If the Cu: Zn: Al alloy 
ifientioned above be tested in the rolled condition, it 
is free from intergranular rupture on prolonged load¬ 
ings. This is true even if the metal is reheated to 450 
deg. C. and a reduction of 50 per cent then given. How¬ 
ever, if such safe material is annealed (1 hour at 425 
deg. C.), the alloy will have the microstructure of 
Fig. 8 and intergranular breaks result. Annealing at 
temperatures belowf 250 deg. C. retains the rolled struc¬ 
ture of Fig. 9, and the metal is immune from accelerated 
season-cracking. (See “Eleventh Alloys Research Re¬ 
port,” p. 177.) 

Many investigatifrs have found that certain corrosive 
agents hasten season-cracking very much. In fact, im¬ 
mersion in mercurous nitrate is often sonified for 
acceptance tests of cold-worked brass. If dangerous 


Experimentally this is observed as follows; If a piece 
of pure iron be given several thousand such alternate 
stresses, certain crystals will develop short markings 
which can be seen under the microscope. These mark¬ 
ings, on continuing the experiment, grow*cndwise clear 
across the crystal, and gradually • multiply into what 
are undoubtedly cracks. Finally the piece breaks—the 
fracture follows a succession of these fissures; if the 
stresses have been high, the final appearance is quite 
typical of coarse-crystalline raetal broken under shock. 

In passing, it may be said that it is this appearance 
which has led to the mistaken idea that alternating 
stresses cause metal to crystallize. 

The most important physical property for many 
classes of servise like shafting and axles is the ehdnr- • 
ance limit of the metal—i.e., the stress which may be 
repeated an indefinite number of times without starting 
the first tiny internal fracture. This property is close^ 
allied in magnitude to the stress which causes the first 
slip in the metallic crystals. Determining the pro¬ 
portional limit in tension does not register this value, 
since permanent deformation In individual crystals 
might have occurred long aince. Furthermore, the metal 
may have previously been strained, and have acqaiied 
thereby a fictitiously high elastic limit. Consequently 
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an actual «erlea_ of endurance tests is necessary to 
determine t^fs Important property, a matter which re¬ 
quires many lonR-continued experiments to determine 
satisfactorily, since it has been shown that specimens 
will break after 60 million alternations. 

Many investisrators have worked on this problem, 
notably Prof. Haigh at the Royal Naval College, C. E. 
Stromeyer at Manchester, D. J. McAdam at Annapolis 
{Chem. & Met., Dec. 14, 1921, vol. 25, p. 1081) and 
Messrs. Moore and Kommers at Urbana (Chem./S: Met., 
vol. 24, p. 370; vol. 25, p. 1141), and at the present 
time a series of important tests are under way by the 
British Aeronautical Research Committee. Some strik¬ 
ing results have already been published by Prof. C. F. 
Jenkin of Oxford. (The Enniimer, Dec. 8, 1922, p. 
612; Chem. & Met., May 7, 1923, p. 811.) In these 
articles he interpreted nr jiredicted many obscure 
fatigue phenomena by means of an ingenious model. 
Such information has fortified Dr. Rosenhain in his 
belief that we have at present some short methods 
which give the true endurance limit of a metal. 
Stromeyer propo.ses that the evolution of a consider¬ 
able amount of heat in a fatigue .specimen should mark 
the load where alternating slips begin in the highest 
stressed crystals. An even neater and handier 
scheme has been devised by Gough in the National 
Physical Laboratory (see The Eniiineer, Aug. 12, 1921) 
and on experimentation checks known endurance limits 
to within B or 6 per cent. 

Ill this method a Wohler test (rotating cantilever) 

Is fitted with a mirror perpendicular to the axis and 
on the projecting end of the specimen. As the load is 
gradually applied, the deflection in the teat piece causes 
thg mirror to describe a conical surface. A reflected 
beam of light will therefore be broadened slightly with 
increasing bending, until presently the band of light 
suddenly •expands. This marks a discontinuity in the 
load-deflection relationship, and as before noted, agrees 
with the endurance range very closely. 

Raising the ENMnuNCE Limit 

By means of such rapid tests many curious things 
have been discovered about the relatflin between elastic 
properties and enSurance of various metals. Suffice it 
to sdy that it has been found possible to raise the 
endurance limit 20 per cent or more by the following 
procedure: First ‘’normalize" the metal by a suitable 
heating folloAfed by a fairly rapid cooling. Then, with 
a knowledge of the |a-oper stress range for this material, 
‘‘fatigue harden” it by a series of stress cycles, each 
run having a higher load applied, but each run sep¬ 
arated from tl^e next by a period of rest. .After that, 
any further heat-treatment should be .strictly avoided. 

Such a method has been long utilized, without knowl¬ 
edge of its ftll significance. No marine engineer ever 
starts up a ship's engine at full load. He coaxes it 
up gradually. He may have had as a central idea to 
"rtirt the bearings in”; the greatest advantage was that 
he raised the endurance limit of the entire fhachine. 

It is also perhapi! unneceusary to dilate about the 
e^ect of surface finish and internal soundness upon 
fatigue resistance. Failure starts at the highest 
stressed crystal. Notches, either scratches, dents or 
angles in the outer surface, or checks, inclusions or 
holes inside the metal, cause stress concentrations in 
their immediate vicinity several times the average. 
Perfect, even polished, surfaces on soundest metal must 
be had to Insure best service under alternating stress. 


The Future of Chemistry in the 
Iron and Steel Industry* 

By Bradley Dewey , 

DfWi'y & Alrny Chemlcul Co., Cambridge, Miss. 

E very phase of steel-making developnjient has 
been a triumph of organization. Today the progress 
of chemi.stry, Applied theoretical 'physics and chemical 
engineering i.s usurping the place and leadership held 
djiring the la.st 40 years by the progress of mechanical 
engineering and electricity. With chemistry growing 
so fast. We now have the problem, How is the steel in¬ 
dustry to organize this growth? , 

A generation ago a doctor was a doctor, and a chemist 
• was a chemist. Just as medicine has grown so large 
that no one man can know it all, so chemistry has grown 
to a point where there are many distinct fields and 
where the problem of correlating and using the available 
information is becoming increasingly difficult. The 
■specialized steel chemist will be the first to admit that 
he cannot give proper and adequate service to the daily 
operation and routine development of his organization 
and also correlate and apply the possibilities of these 
Bpeeialized fields. Consider a few exampUs. 

Some men are obtaining an adequate visual picture of 
the makeup of an atom. Will this work help the tech¬ 
nology of steel? Who is going to tell us why i per 
cent of copper retards the atmospheric corrosion of 
steel? Is it going to be a physical chemist or a colloidal 
chemi.st? Will the answer open' up new possibilities? 

Lubrication has been considered a part of the field 
of the mechanical engineer, but the application of 
modern colloidal chemistry is opening up new vistas, 
and the problems incident to the lubrication of hot roU 
necks, bearings flooded with water, wire drawing and 
the like are'well worthy of review by the best of the 
new .school of chemists. 

There are prospects that, through liquid air, we may 
obtain oxygen in the neighborhood of $5 per ton. The 
large use of this would, of course, bring with it a host 
of problems for the specialist in r/“fractorica, but would 
it not also bring with it problems for the best of our 
physicists and physical chemists? Some may dream 
that it would even make giant superpower gas producers 
of our blast furnaces, and make pig iron a byproduct. 

The processing of all kindfi of fuel, the cornplete gasi¬ 
fication of coal and the structure of cokes made by newer 
processes call for imagination reinforced with up-to-date 
technical knowledge. The same is true of the problems 
incident to the possibilities of saving fuel through cen¬ 
tral station distribution of high-pressure gas made by 
new methods. 

In short, the chemical organication of the steel aivl 
iron industry of the future must make use of specialists 
in physics, physical chemistry, radio-activity, metallog¬ 
raphy, special precision instruments, metallurgy, ab¬ 
sorption of gases, electrochemistry, electric furnaces, 
heat-treatment, refractories, thermodynamics, phase 
rule diagrams, spectroscopy and also chemical engineers 
of both specialized and consulting; experience in the 
great host of other process industries. 

When planning the future of chemistry in the Iron 
and steel industry, the steel executive must apply his 
best talents to the mechanism and .organization which 
are to employ this ever-increasing mass of knowledge. 


•Dtaounion of a paper on “Tlu Value of Chemlatiy in the Iron 
luis Steel IntutTv,” read by W. A. Forbee before the recent meet¬ 
ing of the Ainerloan Iron and Steel butltute. 
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Is the Sulphur Market Stable ? 

Healthy Competitioa in the Market and Production 
* Gneater Than Probable Requirements In¬ 
dicate an Affirmative Answer 

By Albert G. Wolf 

Texas (Julf Sulphur Co.. aul(,.Tex. 

I F THE history of the world’s sulphur industry were 
plotted prior to the advent of the Frasch process 
in Louisiana, using time and relative proaperit>'* ns 
co-ordinates, the turve would show some rather violent 
swings. From that time on, however, we should 
' have to consider the American and Italian industries 
separately. The two branches of the curve would th^ 
diverge, the Italian going downward and the American 
steadily upward. This increase in domestic prosperity 
is a reflection of the great increase in consumption due 
largely to the growing demand for sulphur in sulphuric 
acid manufacture and the increasing usefulne.S8 of this 
acid to mankind. 

* Brimstone in Industry 

The useiof sulphur in the manufacture of sulphuric 
acid has been the controlling factor in the prosperity of 
the industry in the past as at the present time. Italy, 
chiefly Sicily, was probably the first producer of sulphur 
in quantity, and supplied 
the European demand in 
the early days of acid 
manufacture. During the 
period from the middle of 
the eighteenth century to 
, 1839 all the sulphuric acid 
of Europe, except Nord- 
hausen acid, was made 
from brimstone. In 1838 
the Neapolitan Govern¬ 
ment granted a monop¬ 
oly on the exportation of 
sulphur to Taix & fo., of 
Marseilles, and that firm 
raised the price from $26 
to $70 a ton. The follow¬ 
ing year pyrites was used 
commercially for the first 
time in the m^ufacture 

of sulphuric acid in England. This substitution was 
also made in all the continental plants, resulting in a 
permanent setback to Siciliail sulphur.' 

. To quote from a statement by l^r. Frasch regarding 
the condition of the Italian sulphur industry during the 
, period preceding th* introduction of his process in 
’ America; “The ups and downs of the Sicilian sulphur 
business are extraordinary. The people, a large percent¬ 
age of whom are employed in the mines, are very 
poor and used to be in the hands of dealers and usurers, 
who manipulated the sulphur market to suit themselves, 
and extremely high prices and extremely low prices 
foUowed each otl^er as suited their conveniences.”’ 

Another sulphur crisis occurred in Sicily in 1894-96, 
after which the native sulphur sold below the cost of 
English sulphur recovered from the waste products of 
the Leblanc sodi^ process. The Anglo-Sicilian Sulphur 


mi 
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Co. was then formed by English capitalists, and 
handled most of the Sicilian output until 1906. During 
the first few years of its life this company made big 
profits, later it lost heavily, because of a misguided 
attempt to compete with Louisiana sulphur. 

When the English contract with the Sicilian pro¬ 
ducers expired there was 450,000 tons in stock piles.at 
the mines, and the inroads on the business by the Union 
Sulphur Co., of Louisiana, were so serious that the 

Italian Government sent 


Sulphur is now an absolutely essential 
commodity, no matter in what original form 
it may be produced. Through the recent re¬ 
placement of pyrites by sulphur in many 
plants fqr the manufacture of sulphuric acid, 
it is noiv vastly more importaiit to industry 
than it was a few years ago. But the 
question is asked: Is the market for sulphur 
sufficiently stable and the industry perma¬ 
nent enough to warrant manufacturers who , 
require sulphur dioxide in their processes 
changing from pyrites to this source of sup¬ 
ply? In this article the question has been 
answered in the affirmative. 


“‘RaoeBt Advaneai In the Amerlcnn Sulphur Induatn’," Bny- 
mond S'. Buoon and Bardd F. Davla, Ohem. 4 MU., voL 14. Mo. 1, 
ItU, pp. *4-70. 

•Perkin Medal Addreae of Asomtanoe. by Herman Fraaoh. 
/, fud. d Snp. OAem., FebruaiT, l*U,*pp. 114-140. 


a commission to the 
United States to in¬ 
vestigate the Fraaoh prop¬ 
erty and methods. Fol¬ 
lowing the report of this 
commission, which ,was 
decidedly peagimlatic re¬ 
garding the Italian sul¬ 
phur prospecti, that gov¬ 
ernment forced all the 
Sicilian producers !nto» an 
obligatory trust or Con- 
sorzio for a period of 12 
years. This occurred in 
August, 1906. The Italian 
Government then insisted 
that American tulphur 
keep out of European 
markets entirely, and 
tried to compel the Union Sulphur Co. to agree not to 
sell abroad. The refusal of the tAmerlcan company to 
accede to the Italian demands resulted in a price war in 
the United States, which soon eliminated foreign compe¬ 
tition in this country.’ ^ 

In America the sulphur industry may be said to date 
from the early part of the present century. Herman 
Frasch conceived the idea of his prodess for mining 
sulphur in 1890, and the first sulphur was produced ib 
1896. It was not until 1904, however, that the Union 
Sulphur Co. began making an appreciable output,* Prom 
this ttme on the development was rapid. In 1908 nearly 
200,000 tons was imported, buf by 1913 imports had 
decreased to 20,000 tons. During this same year about 
90,000 tons was exported. * * 

Sulphur was discovered in 1901 at both Bryan Uetind, 
Brazoria County, and Big Hill, Matagor^ 0«W^, 
Texas. Mining at Bryan Mound was started 
Freeport Sulphur Co. in 1912, and at Big bp 'the 

The TTnlm Sulpbur Co. vs, Freeport Texes Co„ II. 8. D, C. 
Diet of Del., voL 1, No. n( In 
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Texas Gulf Sulphur Co. in 1919. The formor, a rela¬ 
tively .small producer when compared with the other 
two coastal mines now operating:, did not betrin tit make 
its maximum output until it could be readily absorbed 
by the war demands. The Texas Gulf Sulphur Co. 
entered the market after the war and at what appeared 
to be a bad time to offer such an additional supply to 
the trade. But, by seeking new outlets for its iiroducts, 
and by reviving old ones, especially that in sulphuric 
4 cid manufacture, this company secured its share of the 
business without causing a ripple cm the placid surface 
of the industry. Furthermore, because of its large po¬ 
tential supply, it aided greatly in stabilizing the market 
to the consumer. 

The enormous increase in production of sulphur in 
the United States probably is not realized by many. 
Table I shows the great increa.se in consumption, the 
decrease of the United States imports to the vanishing 
point, and the.gradual acquisition of the Furopean mar¬ 
ket by American producers. 

Ttie effect on our foreign competitors is well shown in 
the declining production in both Italy and Japan. 

The present price of sulphur is low, perhaps $6 per 
gross ton 18as than pre-war prices, whereas the present 
prices of moat chemicals, as other commodities, are 
considerably higher than pre-war figures. 

What Stabilizes the Sulphur Market? 

Nearly all the factors influencing the«price of sulphur 
are stabilizing. Ttfls is a favorable condition for the 
manufacturer using sulphur, because the stability of his 
business is affected by the accuracy with which he can 
estimate tlje prices of the raw materials that he will 
require. One of the chief factors in maintaining a rela¬ 
tively low price for sujphur is the price of pyrite.s, since 
sulphur is sold in direct competition with pyrites, both 
domestic and foreign, in the sulphuric acid indu.stry of 

the United States. 

_ • 

‘"MJnefO-l Industry,” vol Hu*0921). Mitintw-HlU liook Co., 
New York. 
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There aie many other factors’, however, tending to 
.stabilize the price of sulphur. One of the most impor- 
tanl is that there are three large producing companies 
in this country, with big ore reserves, all operating in¬ 
dependently. This creates a state of healthy competi¬ 
tion in the market. These mines are capable of produc¬ 
ing in excess of tw'o million tons a year, ta quantity 
greater than fha present yearly requirements or 
probable future demands for many .years to come. This 
eliminates any likelihood of a shortage of raw material, 
even if the demand were to increase greatly. An ex¬ 
cess of production over consumption is not likely to 
lead to a price war, because sulphur is easily stocked 
and does not deteriorate. Furthermore, a large stock 
on hand is desirable from the standpoints of both con¬ 
sumer and producer, for it readily takes care of yearly 
and seasonal variations in demand. Stocks at the mines . 
are probably „two million tons, and present production 
is about equal, to consumption. 

The market for sulphur is growing larger both at 
home and abroad; the normal annual increase has been 
estimated at 10 per cent. This permits the producer to 
make a large-tonnage production, which is reflected in 
his costs, and enables him to sell t)rim3tone at a price 
that is attractive to the acid manufacturer as compared 
with that of sulphur in pyrites. Consequently, the price 
is reasonable to the rest of the trade. Furthermore, 
this market is not likely to shrink, any fluctuation in de¬ 
mand being due only to general economic changes. lu 
fact, as new uses for sulphur are fount!, the total con¬ 
sumption will continue to increase. 

“JOruTtin's Noth Still anothir HtabillzhiK Influcnuf on tho sul- 
phtir iniirket i.s the aKturtnent between American and Italian 
prtKlucfi'B, whleli was reported on pape 828 of Chem. d Met. for 
May 7. 1923. liy thiB coropact prices are to be fixed from time to 
time with reference to ecotiomlc conditions in the individual con- 
suininp countries. The World consumption has been apportioned 
between the two producing countries nndt.nrrangoments have been 
made for setUcnient of dispulcH bs arbitration. The duration of ‘‘‘ 
the agreement is fixed until Sept. 30. 192$, 
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Although Ute majority of the factors affecting the 
sulphur market tend to maintain its stability, there are 
certain influences at woric, which are of minor impor¬ 
tance to the market as a whole, but have their influence 
on the producer. In fairness to him and in order to 
complete this review, at least two of these should be 
mentioned here. They are taxes and freight rates. Re¬ 
cently the state legislatures of Texa.s and Louisiana 
considered the passage of certain tax bills, called sever¬ 
ance taxes and gross-production taxes, on natural 
products. These taxes arc in addition to the usual prop¬ 
erty and profit taAs. One such tax propo.sed is as hijh 
as 5 pej cent of the gross returns. It is hoped that 
"no such burden will be placed upon this comparatively 
young but extremely important industry. Freight 
rates in certain parts of the United States are in favor 
'of pyrites, and are considered by many to<)e out of pro¬ 
portion to the relative values of pyrites and brimstone 
in the acid-making industry. 

Sulphur Facts and Fic.urk.s 

At risk o^ repetition, a brief review of the main facta 
and figures affecting the sulphur situation is as follows: 

Present kate of Prodiwtiory- Probably equal to con¬ 
sumption. 

Potential Production (By this is meant the tonnage 
capacity of the plants already installed, and the ability 
of the mines to produce up to that capacity)—In ex¬ 
cess of 2 , 000,000 long tons per year, or nearly double the 
present requirements. 

Stock Piles —Approximately 2,000,000 long ton.s—far 
more than enough to take care of yearly and seasonal 
variations in demand, and sufficient to fill orders for 2 
.years if all three mines were compelled to close down 
temporarily, a contingency not likely to arise. 

Ore Keserces —The developed tonnage of sulphur can¬ 
not be .stated with the same deg.ee of positiveness as in 
the ca.se of ore “blocked out” in a mine or quarry, but 
a reasonable estimate is .30,000,000 long tons. This 
does not take into consideration the possibility of other 
discoveries in the future. That such discoveries will be 
made is an almost assured fact, for the coastal saltdome 
area, incompletely tested for oil, is even less thoroughly 
prospected for sulphur. 

Increased Demand—A greater demand would not 
tend to raise the price; orf the contrary, it would permit 
the producers to operate at higher capacity and with 
greater efficiency, and, therefore, at lower cost. This 
would mean a continuance of Jow-priced sulphur. 

Kecord Output of Pyrites, 1921 

According to a rec.t!nt report of the U. S. Geological 
’ Survey the domestic production of pyrites increased in 
1921 by 49 per cent in quantity and by 55 per cent in 
value over the corresponding figures for 1920. The out¬ 
put reported was 167,118 tons, valued at $711,432. 
California contributed 63 per cent of the total and New 
York and Wi.sconsin supplied most of the remainder. 
The imports of pyrites, 216,229 tons, as compared with 
382,606 tons in. 162 O, were the smallest recorded since 
1896. This is striking evidence of the increasing com¬ 
petition offered by domestic sulphur. 

As indicated in the preceding article, 1921 was also 
a record year for "the sulphur producers. The output of 
1,879,160 long tons was valued at approximately $17,000,- 
000. Boughly, about one-half of the total was shipped 
and the remainder was held at the mines. 


How to Improve Paper and 
* Pulp Production 

Mill Superintendents of the Paper Industries 
Discuss Problems at International Conven¬ 
tion, Springfield, Mass., May 31-June 2 

HE recent convention of the American pulp and 
p:^er mill superintendents proved to be one of the 
best ever held by the association. Technical papers 
were presented covering the most modern phases of mill 
practice, including among many others the efficient use 
of logs in the woodroom, improved sulphite control and 
the prevention of losses in the sulphate practice. The 
geneial subject of waste attracted keen interest. 

The* technical sessions of the convention included 
l)ay)eia by manufacturers of equiyiment and supplies. 
L, M. Booth, of the Booth Chemical Co., showed that 
by the addition of a dry coagulent to the white water 
from the machine, the loss of fiber can be almost com¬ 
pletely eliminated. In mills where the water supply is 
limited, the waste water is made fit for use by the same 
process. The cost of fiber recovered is approximately 
1 cent per pound. 

The use of .screen save-alls as a sure, cheap and rea¬ 
sonably efficient means of pulp recovery was discussed 
by A. W. Nason, of the Green Bay Foundry & Machine 
Co. He pointed out that with fine writings 100 per 
cent fiber rei'overy is often undesirable. To make com- 
l)lete recovery of white water fiber jiossible the use of 
a large .settling tank taking care of all effluent was 
suggested. The settled suspension in the bottom is used 
again in the beaters, while the clearer liquid on top is 
u.sed on the showers, etc. In this way very nearly a 
closed system results. * . 

■ Pulp StiPERiNTUNUENTs Discuss Chips 

Woodroom economy, although sacrificed in many mills 
to feed boiler fires with needless waste, is well worth 
while. Theodore Saflford,’ of the Raquette River Paper 
Co., showed that careful attention to chipper knives 
consists in keepivg them sharp, correctly adjusted as to 
angle depending on condition of wo(*d fed, and provided 
against damage due to poorly gaged end thruBt,of the 
disk shaft. In the course of the discussion it was 
shown that the grading of chips according to size actu¬ 
ally results in sufficient increase in pulj production to 
make the increased care worth while. The decreasing 
supply of puipwood eventually makes the efficient oper¬ 
ation of the woodroom absolutely neces.sary. 

Use ok Suction Rolls Incrbasing 

y 

Suction couch rolls are being used with increased suc¬ 
cess on paper machines following years of development 
work. Harold Bing, of the Sandusky Foundry ft 
Machine Co., pointed out that the use of suction rolls in 
place of suction boxes results in greatly inureRsed, 
durability of cylinder felts due to reduction of friction 
and constant maintenance in cluJan condition. An an- 
.■dysis of the manner in which the water in the wet paper 
is removed by the suction roll shows that part is taken 
out by direct pressure (equal to difference between that 
in room and that in roll), part by atomization and part 
by absorption. On cylinder machines, the suction M^Is 
usuaUy woric best in connection with a top 
This increases the pressure on the paper web, with 'W' 
responding increase of amount of water removed. On 
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raany grades of paper the use of two’felts may be 
reduced to thfc use of one by this means. The suction 
press on the Fourdrinier machine does away with breaks 
at the wet end by removing all excess whaler at the 
bite of the press rolls. In this way also by delivering a 
drier sheet to the drying rolls the speed of the machine 
may be increased—has teen increased in many installa¬ 
tions. The power "consumption of these rolls, although 
considerable, is usually off.set by the ailvantage.s men¬ 
tioned, with the result that 
the net cost of production 
is diminished. 

The sulphite mill presents 
HO many problems that nei¬ 
ther beginning nor end of 
standardized practice is in 
sight. Of 129 sulphite mills 
on this continent hardly 
two operate alike—that is, 
use the same size chips, 
same acid, same dige.ster 
pressure and cooking time. 

It is only in control of these 
factors that improved oper¬ 
ation can come. 0. L. 

Berger, in his paper on this 
subject, makes the point 
that sulphite operation be¬ 
gins with getting good ma¬ 
terial at a fair price. The 
same spruce wood would 
vary more thiui 100 per cent in price, depending on size, 
length and condition of logs. An innovation in digester 
praetice that is very promising has been made in Price 
Brothers’, ihill at Kenogame, Que. Hot liquor and gas 
from a digester being blown are passed into another 
digester jiJ.st being brought up to pressure. Reports 
from the mill indicate greatly reduced use of steam, 
increased yield and a stronger and cleaner pulp. Patents 
on the process have already b»en taken out. 

A paper by Edwin Sutermeistcr, chief chemist of 
the S. I). Warren Co., on lo.sses in n^jiking soda fiber, 
dealt with many of the same factors that were con¬ 
sidered in sulphite practice. Wood used must be uni¬ 
form in size, quality and preparation for economical 
digester operation. Digesters must be properly lagged, 
otherwise h lajge preventable heat loss will occur. The 
successful operation of the soda process hinges on this 


Cost of De-inked Newspaper 

Mills located near citie.** capable of furnishing large 
quantities of old newspaper can produce pulp from 
de-inked news •cheaper than they can buy new ground- 
wood, according to cost data collected by the U. S. 
Forest Products Laboratory, Madison, Wis. A saving 
•of |lb a ton has been effected at one mill through the 
use of de-inked news instead of groundwood pulp.* Such 
a saving would bring *in a large return on the $10,000 
investment needed to equip an ordinary 30-ton mill with 
the additional washing equipment and a warehouse large 
enough to hold a 8 months’ supply of old newspapers, 
and it would m^e possible the pn^tabie operation of 
some mills now flndiiv It diflUdK tq make both ends 

To make the mert’it'is 
absolutely neoesaary' ,ii)iP 9 ^lij||)endent of the 
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material—i.e., on soda itself. Losses thal must be held 
down are in the lime mud (where a loss as low as 2 
per cent may be obtained by careful practice) in the 
black ash waste, in the burning of black ash, in washifig 
the black stock (unwashed pulp from digesters) and 
in leaky pipes, valves, etc. The amount of soda that 
may l)e lost in washing the blackstock will not be allowed 
to exceed 1.5 pci- cent in good practice. A fiber loss of 
close to 15 per cent in cooking such a wood us poplar 
seems unavoidable in obtain¬ 
ing good grades of pulp. 

B. T. McBain, of the Ne- 
koosa Edwards Paper Co., 
who has made a careful 
study of waste at all stages 
of fabrication from woodlot 
to packing room, presented 
a paper covering briefly the 
entire industry. Every piece 
of apparatus used must 
be watched and frequently 
checked up for performance; 
by checking heat, power 
and raw material losses, 
profit is derived from waste. 
Pumps, piping, .screens, 
save-alls, beaters—all must 
function efficiently if the 
sewer and ventilatorsarcnot. 
to carry off valuable materi¬ 
als. Care in looking after 
detail.s will make po.s.sible elimination of costly leak.s. 

Successful coloring of paper require.s the prevention 
of mottled fiber, the u.se of uniform pulp and the cutting' 
down of foaifiing. A .special problem arises in prevent¬ 
ing a two-sided effect. Mottled fiber can be prevented 
by proper control of beater furnish and of temperatures 
of furnish and dyestuff when brought together. SIow- 
cook sulphite pulp tends to take a much deeper shade 
than quick-cook pulp. Great variation in .shade results 
when successive cooks arc colored with same dye. Acid 
dyes cause foaming very frequently. Furnish which 
gives foam troubles often yields to treatment by alum, 
which leaves it slightly acidic in reaction. Two-sided- 
ness may be reduced by bc.atin,g stock as free a^t possible, 
by use of dyestuff having maximun\ affinity for the 
stock, and by seeking to combine the dye with the fiber 
rather than with the filler. 


periodical manipulating of the waste-paper market. 
For mills situated near the larger cities such a course is 
very simple. In fact, a large p4rt of a mill’s supplyu, 
might be collected by its own force from the neighboring 
territory, thereby cutting out the profits of at least 
three middlemen. 

In stabilizing the supply of waste papers the pub¬ 
lishers can be of enormous assistance, since the supply is 
directly dependent upon the amount of paper saved by 
the average householder. With proper newspaper 
campaigns, such as were carried on during the war, the 
supply of waste newspapers could be doubled without 
much effort; and if with proper warehouse facilities 
the demand were stabilized, the supply would continue. 

When old newspapers are worth $20 per ton, it costs 
about $88, with the necessary addition of sulphite pulp, 
to produce a ton of newsprint from the converted 
stock. 
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What doe.s the paper industry need? 
Which are the weak links in its organiza¬ 
tion? What is the future to bring for it? 
Hugh 1*. Baker, executive secretary of the 
American Paper and Pulp Association, main¬ 
tains that the industry in the United States 
must watch its step. Canada will outdis- 
tanee us in the near future in newsprint 
production. Our forests are going fast. 
Foreign competition must be met. We have 
too many mills for profitable production 
except in times of prosperity. To maintain 
healthy growth, waste must be eliminated, 
overproduction guarded against and new 
markets constantly developed. 
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High-Temperature 
Metal Melting 

• In the center of industrial New 
■ York there has recently been com¬ 
pleted and placed in operation a new 
rare alloy melting and refining plant 
which is unique in many ways. The 
entire outgut of the plant is re¬ 
stricted to the melting of what may 
be termed “Higher-Temperature 
Metals.” This includes melting of 
chromium, nickel-vanadium, chro- 
mium-nickel-tungsten, palladium al¬ 
loys and pure tungsten, which neces¬ 
sitates temperatures in the melting 
zone of from 3,600 to 4,300 deg. F. 
The plant referred to is that of the 
Bario Metals Corporation, 147 Var- 
ick St., New York City. The entire 
.plant includes the departments of 
management, chemical analysis, melt¬ 
ing and machining. All of the opera¬ 
tions in the melting and casting plant 
are with the electric furnace and 
oven. The equipment includes three 
Ryan high-temperature melting 
units, one Northruj high-frequency 
furnace, one electric core and mold 
baking oven. 

Of particular interest is the Ryan 
furnace, as it presents a new de¬ 
parture fn the field of electric metal 
melting. The ^inits in the Bario 
plant have a holding capacity of 125 
lb. per heat and are capable of melt¬ 
ing and refining alloy mixttires in 
. from 30 to 40 minutes from the time 
the cold charge is placed in the fut- 
, nace. The furnace i| of the graphite 
resistor type—that is, the heat is 
developed by the passage of current 
at particular voltages and specific 
quantities through a stationary 
graphite electrode. No difficulty has 
developed in obtaining furnace tem¬ 
peratures up to ^300 deg. F. While 
temperatures higher than those 
dtated are obtainable in the arc fur¬ 
nace, the difference is that in this 
furnace there is an equal diffusion 
of the heat over the entire bath; and 
tile temperature gradient between 
the melting and refining point of the 
metals and the heat at the electr^e 
eaa be kept very ckue, diminating 



Till-; KVAN El.ECTKlC Fl'IlNACK 


superheating, which i.s detrimental in 
alloy melting operation. 

As against this close temperature 
gradient, in the arc melting-furnace 
th^* heat is developed within very 
small areas at very much higher tem¬ 
peratures, as a result of ‘Which "even 
distribution does not take place. 
This, of course, is not a detrimental 
factor in the melting of ordinary 
steel or even commercial alloy steels, 
but is particularly objectionable iq 
the handling of rare alloys such as 
referred to because of the wide dif¬ 
ference in the melting points during 
their amalgamation or melting, which 
if they are superheated causes con¬ 
siderable loss through oxidation. 


With reference to metallurgical 
operations, the furnace has sufficient 
door area ami ck^arance to carry on 
any necessary slagging or charging 
operations. 

The furnace is adapted for the 
melting of higher-temperature metals 
such as those named, and the manu¬ 
facturers and developers of the fur¬ 
nace, F. J. Ryan & Co., Wesley Build¬ 
ing, Philadelphia, do not believe that 
units over 500-Ib. holding capacity 
will become practical owing to the 
restriction in size and length of elec¬ 
trodes and their placement through¬ 
out the furnace. However, in capaci¬ 
ties from 60 lb. up to 600 lb. the ar¬ 
rangement and operation are ex¬ 
tremely simple and present no new 
difficulties over present electtic fur¬ 
nace practice. 

The arrangement is, briefly, the 
connection of the furnace pnit 
through the ends of thft electrodes, 
which are in contact wfth water 
boxes attached to busbafs running 
back to the transformer set directly 
in back of the furnace with tap«Ar- 
rangegients connected with a radial 
type switch, by which a wide range 
of temperature control is secured. 
The furnace is Jined with standard 
magnesite brick both in roof and 
hearth, and is of the statiortary or 
nose tilt type, allowing for pouring 
directly from furnace into molds. 

A novel arrangement of the fur- 
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nace haa been werked out to 
allow for maximum pro¬ 
duction, With each trans¬ 
former setting' there has 
been supplied two furnaces, 
each unit being set upon a 
truck, ^fter the heat has 
been completed; by the 
loosening of two bolts the 
bus connections are discon¬ 
nected, the furnace is moved 
from in front of the trans¬ 
former, and a new furnace 
previously charged is moved 
in its place. The entire 
operation takes place within 
6 minutes. This allows for 
maximum production in rela¬ 
tion to horsei)ower connected 
load. 

It i.s quite universal prac¬ 
tice for power companic's to 
charge for a conm-cted load notwith¬ 
standing the percentage of produc- 
ton in relation to the connected load. 
Therefore it is of advantage to the 
customer to be able to work his plant 
to the maximum point of that con¬ 
nected load, which is not possilile 
where individual units are in opera¬ 
tion a spetdfied time and then shid 
down during pouring nr casting 
periods. It is claimed by the manu- 
fatturers that the consumption of 
electrode and power is not in excess 
of that which now exists in the best 
electric nw'lting practice. 
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■successful applications. The cut 
shows one of the these feeders ap¬ 
plied to a 7-ft. Hardinge mill for 
grinding cement clinker. 


Container Car Tanks 

In many indu.stries there is a dis¬ 
tinct )iroblem to be met in shipping 
various liquids by rail. The dilTtculty 
may be caused by corrosive action of 
the liquid on a metal contains, or 
the liquid may bo contaminated un¬ 
less special containers or special pre¬ 


trance of the liquid. Abov.' 
this in the container shell 
(which is a metal and wjood 
rectangular box) ‘is a hatch 
provided with a lock. Theout- 
let from the bottoln of the 
tank is located opposite a 
small port in the container 
shell which can be closed and 
locked. 

The cantainers are placed 
side by aide in a specially de¬ 
signed car with low sides 
which come just above the 
porta in the container shells. 
This car is fitted with all the 
appliances needed to make it 
interchangeable with any 
standard railroad car. The 
capacity of the individual 
container is G0() gal. and of 
the loaded car 5,400 gal. 

The makers of this cjtr claim sev¬ 
eral advantages among which we 
mention that it eliminates handling 
of the cans, carboys or drums; it 
eliminates much waste time for un¬ 
loading or loading box cars; it elim¬ 
inates checking and rechecking at 
terminals; it makes sampling easier; 
and it les.sens depreciation charges. 


Catalogs Received 

( liiiANdN TIoilbk Works, Lobanori, l*u.— 
I’uDi'lln 2 ')-\ —A now btilloUn dcMcrlbinK 
tho holianon lino of return tubular boilers. 


Conical Mill Feed 

^ The Hardinge Co., of New York 
ility, has recently developed a new 
ityle of feeder for the Hardinge con- 
cal mill, which is applicable to both 
.airly fine and coarse materials. It 
■S knowix as thi* table and screw 
feeder, and taVes the place of the old 
ityle conical or drum feeder which 
was in use for .so many years. 

The feeder is capable of many 
times the capacity of the old style, 
M it actually forces thxi material 
into the mill. An arrangement of 
sealing ring istso designed that there 
is no back spill. There is also a de¬ 
vice for taking care of any material 
which tends to work back of the 
feeder and cause wear. This method 
takes the material aulomaticafly and 
drops it into the upper part of the 
barrel in which the .screw ojserates. 
The table is designed so that the feed 
may be regulated while the mill is 
operating. The table may also be 
stopped, or the feed,«ut off above the 
table while ti|(i mill ja turning> This 
feeder has idiaadv had a number of 


cautions are taken. This difficulty 
has been solved in the past by using 
su<’h contamers as eartioys or special 
cans or drums which were not sub¬ 
ject to corrosion and could he easily 
cleaned. This .solution of the prob¬ 
lem did not, however, enable the ship¬ 
per to realize the economy of bulk 
shipment. A new container which 
does oiTer this advantage has recently 
been placed on the market by the 
I’faudler Co., of Rochester, N. Y. 
Developed primarily to .solve the milk 
shipment problem, the wiuipment is 
also applicable for such fluids as light 
chemicals and oils. 

It consists of a scrie.“ of compart¬ 
ments, usually nine in number, which 
run transver.sely to the car. Each 
container houses a glas.s-lined tank, 
efi'ectually insulated with cork, which 
i.s located ^letween the double walls of 
the compartment. The containers 
are eiiuipped with eyes or hooks at 
each top outside corner for handling 
by crane or hoist. The sides of the 
car arc spaced to suit the width of 
the container, i in. clearance being 
allowed on each side. The glass-lined 
tank in the interior of the container 
romnBr)mi.T,t has o manhole for en¬ 


SonTiIVVEKTKHN (’OMDENtiKU (V),, LA)8 

("^aliflUiIlDtln L»-6. A nrw bul- 
iDtin (le.N(’i‘U)inir the .Souniwestrrn gasoline 
cttniittn.'At'f 1111(1 Ita apjjlit'ation. 

('ON'VBVOUH (’oni’ORATlON OK AMICRIOA. 
t’hicagd. Ill -- hcaCi't describing the "Ain('i‘- 
tean" air-tlKld dftor for u.sti In ronneitUm 
with boilera, coke ovens, oil sllll.s, driers, 
rt'torls and variou.s tyiie.s of indualrial fur¬ 
naces. 

T.AOLEim-CifRlHTr Co. St. TxjuIh. Mo.— 
Hullctin dated April, I02:i. describing va¬ 
rious u.Hcs of I^aelede-Chfisty firebrick. 

DKNVKtt ^IRB Clay Co.. Denver. Colo — 
I’’()liler desta-ibing the ‘diftereni uses of th»i 
Ui-Flre bond, a cement for refractories. 

Dhivbh-ITarris ('o . Harrison. N. .T.—Data 
iJook lt-23. A new book entitled ‘‘Alloys 
for Klectrlcal Uesistancc.” giving data In 
connccnon with varloim alloya used for 
licailng elements bi elcolric h(?ater.a of all 
^inds. 

DrTROIT RANilB llOIt.KR A STOEL RaRRKL 
‘'o.. Detroit, Micli,—M ji.v, 1923. bulletin on 
(be nictal barrel wianufactured by this eomi 
pany. 

APAM Hiu'.kr. I^m, Tjondon, England— 
('Mtalog deNcribing Profossor Coker's ap- 
piiiHlus for ileterrninlng tho distribution of 
stress In atnietural and machine members. 
Bulletin deaerlblng the T.K)W-Hnger audiom¬ 
eter, an instrument designed to record 
the variation.^ in pressure caused by sound 
wavcH. 

F. J. Stokes Machine Co.. Philadelphia. 
Pa — Catalog 23. A now catalog on the 
well-known Stokes Itne of pharmaceutical 
and ehemien! machinery and apparatus. 

Koller-Smith Co.. Hethlehem. Pa.—Bul¬ 
letin ■SO. A descriptive bulletin on the 
Holler-Smith type of ammeter for three- 
phase a.c. circuit. 

STBasRB Enqinerrin^) Co , Detroit. Mich.— 
Pamphlet 243. A pamphlet on the Steere 
bellowR type expansion drawing. Pamphlet 
247, on the Steere system of backrun ga& 

AirntTBON WiSB Cloth Co., Audubon. 
K. J.—Polder on thhi company’s new line of 
fine and extra fine bran cloth running up 
to 350 mesh. 
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Readers’ Views and Comments 

• j4m Open forum for Subscribers 

riie editors invile dtsousslon of article* and edilonal* or other lopi« s of mU-resl 



Testing of Glue and Gelatin Gels 

To thf Editor of Ckcrn. & 

Sir— In a recent# article ((7/cm. & 
Met., vol. 2H, p. 55) W. D. Richardson 
.described* the Bloom n'elometer as 
adopted by the National Association of 
(ilue and Gelatin Manufacturers. 

Durinjr the course of work on the 
hydrolysis of collagen to jrelatin a re¬ 
liable method of jelly testing has licen 
required by the writer. An adaptation 
of the gelometer devised by E. S. 
Smith (U. S. Pat. tH 1,277 of 1909) and 
modihed by ilulbert and later by bow 
has proved tf value. 

In the original lo.ster and in previous 
modification!^ a rubber membrane, fas¬ 
tened over the end of an inverted thistle 
tube, was placed over a jelly surface 
and air pressure applii’d just suffi¬ 
cient to force a definite volume of water 
into the thistle tube. 

The greatest source of weakness in 
this design is the uncertainty involved 
in bringing the gel surface flush with 
the membrane and always to the same 
I)oint. Fig. 1 shows an assembled gelom- 
{‘ter as modified by the writer. The 
.inverted thistle tube has been replaced 
by a machined brass head (Fig. 2), in 
which a thin unstretched rubber mem¬ 
brane is mounted by means of a ground 
bevel, flush with the flat lower surface 
of a ring or eollar which surrounds it. 

In operating, the platform 1 ia forced 
up against the tester-head 9, leveling 
the membrane. The viator level is then 
adjusted in the pipette 4 to reach the 
upper mark by means of stopcock iS',. 

Then with stopcock aS, open and 
clo.sed a jelly i.s placed on the platform 1 
and raisej) until ita surface ia flush 
with the lower surface of'the tester- 
head. The menisc^fi will not rise again 
to the upper mark in the pipette, since 
the jelly surface will bo slightly de¬ 
pressed by the slight pressure ol n wa¬ 
ter column in the pipette. 

’ Stopcock lS ’2 is then closed, i* 
opened and pressure is applied by 
gpumping the bulb 10. «The oscillations 
of this pressure application are mini¬ 
mized by the capillary 8 and the 
re.servoir 7. When the water level in 
the pipette 4 has been forced to the 
lower mark, indicating B cc., Sj is closed 
and the pressure is read on the scale fi. 
From this pressure is subtracted that 
required to force ^he water into the 
membrane when no gel surface is be¬ 
neath it and a smalt correction is added 
for a depression of the mercury sur¬ 
face in the large arm of the manometer. 

Two hundred cc.-eof 10 per cent solu¬ 
tions of the glues was used in crystal¬ 
lizing dishes of uniform size, which are 
100 mm. in diameter by 40 mm. deep, 
and readily obtainable. The complete 



gclomctcr was mounted in an air-bath 
kept in u refrigerated room and con¬ 
trolled therniostatically at 10 deg. G. 
to 0.2 deg. 

(-hcck determinations on a single gel 
after standing for 12 hours were con¬ 
cordant to within 2 jier cent, while dif¬ 
ferent gel suinple.s of the same glue 
were found to check well within 10 per 
cM'iit and generally to within 5 per eent. 
Due to ease and speed of manipulation, 
the device is applicable to routine tests. 

A. M. IIoWAiii). 

liuliisH'liil KrHiMri'h, 

I'nlvi-fvltV or 
• I'lllhiiuiKh, J';i. 



k- ■>] 



FIG. 2—MACHINED BRASS HEAD 
FOR aELOMETMB 


Baerhus ilcslivivus 

To the Editor of Chem. & Met.; 

Sir —From various citculars which 
reach ua from our friends across the 
water, a valiant effdVt is being made to 
4rcc us from the exactions of the peri¬ 
patetic bootlecKer. From a recent one; 

Something about 

Regenerated Beverages 

TT WILL luil iNipiM'ii often lhal im 
^ nffer of kih Ii sniirtlly reaclii'H you. 
r'ftliapK tl iK a ♦■hiini’n tliat m-vor 
comes iijialn, Thereforo. doclile your¬ 
self. 

lit re's youi oiiiirirtuully ! 

What I am offorlnic Is no mlxlura 
of fhenilcals m iiiK’redifulH 

(liiiiKi'foils to lifiilth or luif of Iho 
ntiwail.iys niaiiifoldly otTered pow- 
dfiM. but a 

dry HultMtuiK'P 

W'lilioul a tiiu-e of alcohol. Kaincd liy 
(•tiiu'outriitioii of KUai'iintced pure, 
imlural alcoholir. original hevoraKOB. 

Kr-om this diy suhstaticc—hy ituinns 
(»f my lornmias, which arc so sluipje 
111,It a hoy of li >ours can huntllo 
llieni - -you call 

rcirriiern.U> Ois orlghiiU htivpr»Kri 

^;ual■Imtl‘t‘d with all its iirlniary cluir- 
at lorinl ics such as luaKiuot, alcoholic 
ftijiteiit, etc., 

u'lMiout Ittdiig romprllrd to ttild oven 
only one drop of aUxiliol.' 

'I’hc shipment I.m of course made lin- 
nicdialely In an ahsolutcly dlsorect 
way; material an<l formulUB heintf 
Sint Hfpiirutely. * 

-:-i-,- 

So for one dollar (American cur¬ 
rency, It IS insisted), or 7ff,000 marks 
more or less, a packatje may be had 
from which 24 Ral. of tokay can be made. 
Or if ^our Rullet prefers Miinchener, 
merely say so, and a corresponding 
package will be received. 

Possibly, Mr. Editor, you can name 
the brunch of chemistry which de¬ 
veloped this wonderful process. I 
nominate the originator to hotiorary 
membership in the Institute of Eye, 
Nose, and Throat Chemists., Will soma 
one .second it? • 

, James J. Curran. 

ilurllOril, ‘^onn 

What's Behind the Stock 
Dividend? 

To the Editor of Chem. & Met,: 

Sm—Your editorial ^irr the Jan. 17 
number, “What’s Behind the Stock 
Dividend?” gleams forth from the mass 
of blatherskite amenities on this sub¬ 
ject like u light amid the dafknwB.. 
You bring out clearly that the injustice 
of th<k preaent«non-taxability of stock 
dividends lies solely in the different 
treatment accorded to the' earningiHof 
enterprises not in the corporate form. 
It would be interesting to see a skilled 
protagonist of the corporation defend 
this discrimination. The writer is not 
such a one, but he would suggest that 
matters are evened up “if and when” 
the shareholder sells or transfers hU 












1088 


CHEMICAL AND METALLURGICAL ENGINEERING 


VoL 28 , No. 28 


fltock. You appear to refrard this as 
A comparatively 'remote contingency. 
But it ia at tnost no more remote than 
the demise of the stockholder, when 
his estate pays, ahd usually, too, pav*^ 
in higher brackets of the income tvc 
than does the accumulator of the same 
profits in the non-corporate form of 
businessr 

If the stockholder desires to cash in 
on the fruits of a wise and fortunate 


investment, the prospect of this big 
slice that the government takes from 
his “profits” often deters him from 
doing so, even thereby to his own dis¬ 
advantage. This is foolish, I admit. 
Hut it is human. There is no doubt 
that thi.s phase of the income tax affects 
the judicious manipulation of properly. 

Admitting, however, that fairness 
demands .some such adjustment as you 
mention—namely, a lower rate on part- 


■r 


Review of Recent Patents 

t 

Developments in the Ecjiiipment Field 


Rubber-Lined Acid-Proof Containers That Are 
Free From Blisters 


O NK of the principal troubles with 
rubber-lined containers has been 
the difficulty in pressing the ruliber lin¬ 
ing onto the liase material. Thi.s has 
been overeome largely by using eln.sed 
molds, hut it can also ho aecomtilrshed 


by the itielliod de.seribed in this patent 
(1.4.b.1,(i87. ,1. K Perrault, as.signed to 
the Hood Rubber fio., Watertown. 
Mass., i.ssiied May Hb, 102.'!). The 
litilhor irse.s a miinili-el or core of a 
■shape conforming with that of the de- 


nership profits passed'to surplus, isith 
the implied “penalizing” of 'W^ges—is 
there anything very immoral in stimu¬ 
lating thrift as against expenditt^e? 
Would not such a scheme have some¬ 
thing of the advantages of a sales tax? 

Right or wrong, howevei, to convince 
the public, as you say, is the dilemma. 

Charles Van Brunt. 

General Electric Co., 

Schenectady. N. Y. 


sired article which is slightly tapered 
in construction toward the bottom end. 
Around this are placed the ruUs of un- 
vulcunized rubber for lining and then 
n layer of fibrous material or cloth. 
The presser is then inserted into the 
container to be rubber lined, and vuW 
canization is carried out in what is 
commonly known as an open heat. Ex¬ 
perience shows that blisters occur only 
on the bottom and on the sides near the 
bottem, hence the presser member 
needs only to cover these* parts of the 
vessel. 

Burning Sulpfiur 

It has been the experience in indufl- 
trial work that much of the crude sul¬ 
phur which come.s from the Gulf States 
is not free burning. This means that 


Atncriraii Palenls IsHiied May 29, 1923 


■'i’ln I’otliiwiiiK tmmbi rs hiivr hirn hc- 
l'‘< l«-(J floMl th<‘ hiU’.Kl ;i\';illnh|r l.vuiir (if 
the Offic-uil difzrtir of llic I'nitrd SI.hIc.'- 
i'litont Onlcf liff’jj use tlM'> ajijHHil lo 
have jHTtlncnl tntriH'st foi fVo ai .I Md. 
^ roiidiTH. Th»-) will ho .idiijdiod l.ih r bv 
Clmn d Mft 'h Hlafl', an<l tliD.-iO wliioli, in 
our Jut^aTii'jii, ;ii-o most uorihy hiII ho 
huhlMiPil in filiHir.Hi ii i.H ioofiKiiizi'd 
that wo 4'uruHil always anliiipai*' <uir 
reador^’ jnicrosi.s muiI ao! llttiln^^l^ ihi^ 
advanoo Il.st is pnlill.shod rm tin hmotll 
of thffNo who may not (aiT to nwnii nui 
^ JiiclL'ini nt arifl s\riopsis 


i.4r)t).r»0-i—cii-rti <h 1(’ Mipp#i I lilt !>»■ 
vice, \V. <1 Jlouslu'npci. N*'W \oil<. N 
V . HHHlKiior If W'l'Hlt'i'u MIt'ctrli' Co. 

1 ,'1 ri()..^ZS—Method of and Apparatus 
for Ti'OHtinj; M'-tais K Tinnhlif 
lOlIzabctli, N. .I,f aHHlpnor to Wostfin 
Kli'ctric Co 

l,4rj(;,r»40—ilopmoriited r*')liilo.‘<t -Ma- 
tmdnl and I’l'oocss of Miikinj; Siimc \ 
10 IHtnmn, N'l'u York 

1.4F)R.r>7()— Mcttiod of Operation TCrn- 
I>loyod,jn KvirnctlMK Ijiuuid Vapfir from 
a (tasi'ous CarriiT C C. Itcnd, 
hurR. \V. V!t.. as.sipnor to Ho{h- Con- 
8tnu'tii>ti K ilrflnlnt Co.. IMttstmrRlL Ph 

],4r)6.590- '!'io«o* of Making llnhi- 
Koiittlod lYodiuts it 10 TOMred. N-w 
York. asHinnor. l»y m*‘sm- n.s.wluimuMts, 
to Ciiiblde Carbon Chemhiils Coip. 
New York 

l,4rtfi.fi92 ^utomaHrallv Acting .lax- 
Ivialion Apparnlus th l^iylund, k'.ilun, 
Sweden. 

1.4r)6,r»94—I’rooess of Makliur Sodmm- 
.Stllco T'Tuorldt' tl How.’ird. Cle\'cland, 
Otilo, HSHiRtfi:)!' 1f» CraHHelll Clirmi<7il Co. 
cirv'diimi 

l.irdhfil.'i—llirifylMR .Solutions of Irfui 
and UecoverinR Mctnl'^ From Such .Solu¬ 
tions. P. I-tf'lcher, Do.^ton, nnd F. A, 
• WuHfi.s. Milton, Muss, nsslpnors of one- 
half to Charles Pap' I’erln, Now York, 
find one-half to .■said Kustls. 

1.456.702"--Proeess* of Mnk^iR Alde¬ 
hyde Ammonia. H. W Mathoson 'Mon¬ 
treal, Que.. Can.adn. assignor to Slmwlnl- 
« pan IJihoralorles. I,fd . MoTitreal. 

1.456.737 ■ Centrlfupul Soparatlna 
Means. R. F.. lAph.am, Oakland. Calif 

1.456.7X1—Process of Rei-overInR Ccl- 
luhme Acetate 'kVom Suhitlona Thereof 
J. M. Kesuler, West Orantre, and V. B. 
Reaiie,, Newark, N. J.. aastgnora to B. I. 
du Pont dc .Vemoura A Co.. Wilmington. 

1.456.762 — Ccllulose-EBter Composi¬ 
tion. J. M, Kessler. W^wt Orantip. N, J.. 
anslimor to E I. du Pont de Nemours A 
Co. 


1, 1 .1 I'unts.'8 fot tlif Kxl 1 fi( t ion 

o( ^■’lOtll .Sidplildf Ores W H 

Hanmi\, Trail, H (’aimda. iisslpiioi 
(o t\in''ulidnled Mining K Smelting- Co 
of (.’aiiiifia. Ltd . Montreal. 

-J'i(K'e,s.« for Trealiru,’’ Wood 
F Lyfut. Pans, khaurt 

1 .Vila - I'om e.v aru e of Ifiphly 
l•'l!lmm!lblf• Liiinids J, Muelika, Ahef.iia, 
A uKl ri;i 

1 4.M;,S:i4-- Pn-ce.s.s for the Commenhil 
Pi efiai at lori of i'olassium J*}iOHi>lia(e 
II R and \\\ Haziui, ‘Wmshliiiilriji 
Ji C 

I I,‘(IMS—PiocesH for Punfvinp ,\n- 
tlir!ii'’ii' Pti's.'j (’ake II. I>, C.lbb.s, San 
Pill IK i.si'o. I'ahf, derlii ated, tiv nie.vni- 
assmnment, ti> (ho peopb of tho Pnilei) 
Slates 

1.4r)(i,61)11 - -Proress for I'reparin^r a 
Com-efitraled I'N'nliizor W. Hazen and 
\y. II. Ro.ss, Wa.shiturton, 1) <'. 

1.1’di.S.Hri —Method of Joining Mi-tal.s 
T Middle,V. .Ir, I'aylon, Oliio, a.'s'^iKnoi 
l>\ nil .‘me ussiRnmentP. to General 
.Motoiv fte.scar<'!i (Virji., l);i\'(on 

1, Pili.si I - -Mi-thod of and App.ai'at 
foi ('oneiidiiitinK Lliiuids 1, ll-ahen- 
hh IK'iii'i and 'P C* (‘>liver, Chiirloll*', .N 
c, H.s.'<icnoi> to (■’hemicul Construction 
Co, Ni'V \oik 

1, i‘fi.SlVJ — lOloeti ic Furn.aey Resistor 
C .M Lillie, Pittsburtfh, Pa., assinmu 
In We.‘!tint;)iouse Fleetric A Manufaetur- 
IriK Co 

1,4 5 6. S 9 2- -11 ut ectod Elect rode for 
Fh r'urn.sees. G. M. Little. Piti.s- 
Inirpli, I’A . as.slKnor to Weetlnphouse 
Klectrie A Mamifaiturlnt: Cfi. 

1.4r)f,,Sil.t---Eleclrie-Furn!iee 'W'all Con¬ 
struction G M. LRtle, PittsbiirRh. Pa . 
asslRiior to Westintrliouse Electric & 
-Manufaeturinp Co 

1 4rif.,jii6--Proce.‘?s of Making Chlor- 
bvdrln.s G. (), Curme. Jr., Clondonin, 
fV X:\ . and C 0 Tounp, Elmhurst. N. 
Y, as.si^’iors to Carbide A Carlion 
Cheniieals Corp . New York. 

I.Rifi.DJM—.Method and Apparatus for 
.Separating Msterlals. .1. A. Rice. San 
Frani iseo. Calif 

L4r)(i.t‘49--TT()resB of Purifying Nat¬ 
ural Purinm Sulphate A. I. A. Telllard, 
Paris. I'Yance. 

1,456,9.5.1—Separation of Natural Oas 
and DtBt Illation Gasea Into Oaaollne nnd 
Other ConaUtuenta, A. von Groellng, 
New* York, aaslirnor to National Refining 
Corp., Inc., New York. 

1,466,959—Proceea of Making Chlor- 
hydrlna. C. 0. Young, Elmhur^ N. T.. 
assignor to Carbide A Carbon Chemicals 
Corp,. New Yoik. 


I, I r. (i.fMi!'—• Pi 111 ( .s.- foi ||i<‘ Mamif.'ie- 
Hue of .Aronuitii AinlMo t’ompouiids 
()|l\ei P’ Brown and (’ (). Henke. 
Hloorninfiloii, Ind 

J, 457,030- .Method of Treating Sludge 
.tcids and S<'p;ii atei] Sindge Aeid.M I • 
ilechenbk'Ikiui and V J Bartholomew 
Chnrlofle. N <' a.‘8.sjgnor.‘< to Chemleal 
(’onstfuetlon Co, New York 

1.1.57.111:6 -r’iur|..«<H of Refining Hydro- 
e.'irhon Oils. Jl. M. Lusher. Kansas Cit\. 
Kau.. a.ssigiior to Kansas ('ity tiasollne 

1,4 57,072—I’roi'e.s.s for HeflTiIng Vegi- 
trible Oils C H. Hapgood. Nutley. .and 
G F. Mayno. East Orange. N .1., as- 
signois to ]>e IjHVal .Sepnrjitor Co, New 
Yoik, ♦ 

1,457.064—Pulverizing Apparatus. M' 

L .Mel^nughlm, I'N'calur, TU. 

1.457,087—Method and Apparatus for 
(’doling and Cleaning Air J. ‘J. Pi-eble, 
Vthilthani, and L H. I’arker, Boston 
.Ma.s.s,, a.s.slgnnrs to Spray Engineering 
<'o, TtoHton. Maws. • 

1.4.57,11(1 -Air Separator. R M. Gn>, 
Hanover, N. J. ii 

1.457.1 1 1—Azo Dyeatuffa and lYoce.s.s 
of Making .Same. A. L. Laaka and A 
Zitseher. Offimbach-on-lho-Muin. Ger- 
nmny. naalgnor.s to the corporation 
(■’hemi«(i‘.e F.ahrlk Gricshclm-Elektron, 
Frankfort-on-the-Mfl in 

1.457.111—Cellulose Acetate. J. O 
^lanowlch, l^ondon, England. 

1,4.57.164—Method and Apparntua for 
.Manufaefuring Sulphurie Acid. T. R 
Harney, Short Hlfls, N J.. ajisignor to 
New Process Acid Co.. Inc., Now York 

1.457,217 — Apparatus for Applying 
Paraffin to Soap Cokes. G A. Dostal. 

New* York, assignor to Pictorial Soap 
Manufacturing Corp,, New York. 

1.457.2.P>—A£o Dyestuffs. R. Sttlsser. 
Dentz, Germany, assignor to Farben- 
fabrlke vonn Frledr. Bayer A Co.. 
Leverkusen, near Cologne-on-the-Rhlne. 
Germany. 

1,457,279— Llquid-'Welghlng Device. W. 

G Finch, Grand Ratwds. and Leon R. 
Finch. Ionia, Mich 

1.457.288— Bronse Alloy and Process .. 
for Its Pro<1uctlon. P. Ostendorf. Bem- 
dorf, Austria. 

1.457.289— Copper nnd Zinc Alloy. P. 
Ostendorf, Berndorf, Austria. 


Complete specifications of any United 
States patent may be obtained by remit¬ 
ting 10c. to the Commissioner of Patents. 
Washington. D. C. 
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when ignited it is apt to go out. The 
reason for this is the fact that it con¬ 
tains small quantities of oil, and this 
oil spreacj^ during the burning as a car¬ 
bonaceous him, resembling asphalt in 
its consistency, over the surface. 
KventuMly this extinguishes the sul¬ 
phur flame, although the sulphur is 
only partly consumed. Traces of oil 
amounting to only 0.1 or 0.2 per cent 
are sufficient tO render the sulphur non- 
free-burning. Harold S. Davis has 
patented (l,455,2Sl, assigned to the 
Texas Gulf Sulphur Co., issued May 
. 15, 1923) a method of making .such sul¬ 
phur free-burning. This consists essen¬ 
tially of mixing with the sulphur such 
sub.stances a.s magnesia, asbestos and 
certain types of porous brick, and, to n 
lesser degree, magnesium carbonate, 
infusorial earth, fullers earth. These 
materials seem to act as a wick for the 
melted sulphur. The fibrous structure 
of some of the materials greatly aids 
in this action. They are also poor heat 
(onductors, and therefore the heat gen¬ 
erated in the burning surface is not 
conducted away rapidly enough to re¬ 
duce the temperature below the ignition 
point. 

This principle may be conveniently 
applied to both the cascade and the ro¬ 
tary burner, by lining the trays of the 
cascade burner and the drum of the 
rotary burner with asbe.stos or mag¬ 
nesia brick. 

It is interesting to note that C. H. 
Weiskopf has patented- (1,454,255, as- 
•signed to International Precipitation 
Co., issued May 8, 1923) an improved 
method for removing the precipitated 
material from the electrodes of an elec¬ 
tric smoke precipitation apparatus. In 
such apparatus, the electrodes are of 
two kinds, so-called discharge and col¬ 
lecting electrodes. Accor/ling to this 
new patent, the collecting electrodes arc 
hung in such a manner that they may 
be shaken or jarred either by a bal¬ 
anced mechanism or by a small ham¬ 
mer. This dislodges the material from 
the electrodes and it falls,down to a 
collecting hopper. • 

Vnlvp$ for Corrosive Liquids 

• 

The main trouble with valves used in 
. connection with corrosive liquids isj 
first, that the parts are rather difficult 
to replace and second, jhey are not in- 
»%xpensive. These are the underlying 
principles in a patent (1,450,078, 
assigned one-half to T. Krug, issued 
March 17, 1923), issued to C. F. Hannz 



of Buffalo. The accompanying diagram 
illustrates the construction and principle 
of operation. Liquid flow is shut off by 
depressing the flexible diaphragm 1, 
which is clamped over the two outlets 
2 and 3. By releaaing the prenor foot 
a shallow pocket ia formed through 
which liquid may flow. 


Tube Mill for Niter Coke 

Everyone who has attempted to grind 
niter cake in a tube or ball mill realiaes 
the very great trouble which arises 
from the caking of the product. This 
can be overcome, according to E. C. 
Soper, of Chattanooga, Tcnn. (I’at. 
1,454,491, May S, 1923) by drawing a 
current of air through the tube mill to 
remove the water vapor antholher gases 
and to prevent^hem from depositing on 


T he Bl/E.'kCHlNG of eheinieal pul[i 
is an art only partly developed. As 
carried out in mo.st praetice today it ia 
.slow, expensive and diflieult. Henee 
when .such an eng'ineer as R. 11. Wolf 
patents a new improvement, the ehunees 
are that a fresh step has la'cn made in 
progress. Ihs present invention (1,454,- 
(110, i.ssued May 8) emliraees a bleaeh- 
ing tank of unusual design, preierably 
shaped like the frustum of a eone. This 
prevents the elinging of stock, which i.s 
eiri’ulati'd hy means of a worm elevator 
in the ci'iiter. A plow-paddle device re¬ 
volves at the bottom to ns.sist in work¬ 
ing pulp toward the center. This fomi 
of apparatus makes possible the use of 
stotflf carrying 18 to 25 pi‘r cent pulp or 
even more. Ordinary bleashing tanka 
usually are limited to a conrentration 
of ft per cent of pulp. Working with 
thi.s new vertical apparatus, time of 
bleaching is reduced, higher concentra¬ 
tion of bleach may be used without in¬ 
juring the fiber and the comparatively, 
low temperature of 80 deg. F. may be 
emjilo.ved to carry out the bleaching 
action. 

W oiilil line Raw Material 
Completely 

Not content with the loss of material 
involved in paper manufacture from 
stiaight cellulose, Carl Bache-Wiig has 
patented a process of treatment (1,465,- 
471, i.ssued May 16, 1923) which allows 
the utilinution of lignin as well. Straw, 
cornstalks, wood or bagasse may be 
used. The material ia first treated with 
1 to 3 per cent sodium chloride at 70 
to 110 deg. C. for from 12 to 72 hours. 
This procedure produces a greatly soft¬ 
ened fiber. The succe.ssive tjeatment is 
a cook with a bisulphite liquor. By this 
process pulp suitable for a good news¬ 
print may ^ obtained, according to the 
claims of the inventor. 

Pulp Screen for Converted Stock 

Hardly a month goes by without a 
new patent on a fresh wrinkle in paper 
stock treatment. F. P. Hiller proposes 
to take unnecessary load off beaters by 
muting part of the digested stock di¬ 
rectly to the paper machine and part 
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the surface of the mill and forming an 
undesirable coke. The if))parBtUB needs 
very little explanation. The tube mill 
is of ordinary corlbtruction, with two 
^hHm1>ers containing different sized 
balls. However, at the discharge end 
of the mill is an airtight chamber with 
two outlets. The solid material i« dis¬ 
charged through a'drop valve, and the 
gases and water vapor are carried up 
to a dust collector through a flue by 
the up.Irnft created by air pressure. 


only to the heaters, (1,456,594, issued 
May 15, 1923.) The stix’k is first di¬ 
gested and reduced in the usual manner, 
i.s then discharged onto a pile; the pile 
is reduced by a jet of water under pres¬ 
sure and the suspended stock conveyed 
to a screen. Here the coarse particles 
are separated from the fine; the fine 
material is then allowed to flow through 
a channel in which any heavy foreign 
material will collect. In this way the 
fine material is separated from the 
eoar.se, the latter being routed to the 
heaters, the former to t'he stuff cheat. 

To Kill the Odor of Sulphate Pulp 

The odor of sulphate pulp, has lon(f 
charaoterized this process of manufac¬ 
ture. The odor is presumably due to 
the presence of mercaptans, hif?her sul¬ 
phides or sulphur-lijtnin compounds. 

(J. A. Richter, of the Brown Go., Berlin, 
N. 11., recently patented a method 
of treatment of sulphate pulp to remove 
its odor. (1,454,339, issued May 8, aa- 
sipned the Brown <lo.) The process con¬ 
sists in treatinjf the wet pul^ in a 
beater or waaher with an oxidizinp: 
aj^ent such as calcium hypochlorite at 
a concentration sufficiently iuw to pre¬ 
vent a blcachinjj action.* In the method 
described appro^imatedy 2 per cent of 
hypochlorite is added on the basis of 
pulp wcijfht. The reaction may be 
carried out simultaneously with the 
beatinj?. • 

New PubHeationa 

The National KnRitAf>rn Councii. has 
rer(?ntly lH8U«*d a ('oUoId ItlblloKraphy in» 
roimeoHraphed form. author. Dr. Harry 
S'. Holmcfl of Dberlln (^oileKe, chairman of 
the National Research Council r,omn>lttee 
on the chemistry of colloids, intents ^hls« 
edition to be preliminary to a more com¬ 
prehensive one. Tot It la a book of ISfi , 
pages containingk l.ROO references on 106 
topics. •All the references nre clssslfled and 
many are accompanied by brief ctmifnant 
as an aid In deciding on their relaUve 
Importance. This book may be purchased 
from the National Research Council. 1701 
Maesachueetts Ave,., Washington; D. C.. 
at II. 

An Economic and Commbrcial Ravitw 
or THB AannciAL Silk Industry or Can¬ 
ada. Processes, raw materials, cost, tariff 
end other factors affecting the Canadian 
industry are considered. An appendix In¬ 
cludes a survey of the industry in some of 
the^ncipal producing countries. Compiled 
by me Natural Resources Intelligence Serv¬ 
ice, Department of the Interior, OttawH. 
Canada. 


Substantial Developments Heralded 
• in Paper Industries 

•Blearhinfx, Deodorizing of Sulphate Pulp. Preparation of Lignin 
Pulp and Refinements in Use of Converted 
Fiber Attract Attention 
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Important ArticleD'iii 
Current biterature 

More tliftu fifty Indunlriul. (♦■chni'nl * 
or porlodli iiIm afid Irutlr pajNMs 

rovieWfiJ t'o^^ularly by iho stalt of 
(’ht'TH. d Mrt Tlic iirtjcloH ]i«lod tn'Iow 
have bcoit noln led from tbeso publl'M 
lion.M Imniiuh*' tlioy itin- most 
(■on><i>i('uoiiM tluTiifft in fonli'nipimiry 
lUonilnr*-. atnl tonscqtp'nlly wlumltt h<- 
of ronwidfrnhlo iiiti'ro.sl to onr ro.idr-f^ 
ThoHo that are of miu^ual tritorost will 
be publl.shorl Jab-r in nbsltint in lids 
(lepartmr-ni: but nIik.* ii fi-ei|U'-ntlv 
InipoKMible to pmpnti- n saliNfaclory nb- 
Mlr»(L of Hti fiitii'le, lliiM lint will --u,,ij|.' 
our reitdiTrt to keep abteast of euintit 
llleniture am! direet their n-iidiiiK to 
ndvantane. The rnaunzlms teviewcd 
bavi all beep r*i'eivod wttliln a fc)iliiit;lil 
of our publUTition date 

(loNTi\<’T Bm.niI'jtjo Aojp II Ib.iiih' 

<'onUnuallon of a seiles of aitieles 
This one diH('tiHs«‘s dryiim towrrr- 
L'lndioftne Cltinin/no, Mav, ll'i;.’!. pf) 
HU-?. 

I^tonrc'i'ioN ANP r.si: no I.ami’I'.i.ai-Is 
liex b’ui tieHs 1 Useus'^mn of I'arboh lilio l< 
from natuial tins iiiul a eiilleean of 
JiroeesK elhcieiies, t'hrii\}i <ll A lie (l/ill- 
don). May 11>, lltL’ii, p)) ri.'li;-! 

lOl'TK'lKNCV ANl) CoH’l’ <''o.MrAHl.so\’ |\ 

Bonk (’hau anj) liio'oi/OtuziNo (’\iu'.o\ 
BKi'lNiL’itiKH <i A\ol An in’Kiiua'iil oi 
favor of del oiorizniK lui'bons lnhiim 
ftoiinl .Sutinr Jnuiniil, Apiil lltL’it, pi> 

nit;-!). 

I'k’ONoMli' r.SK Of l‘HOSI’llA'n': I‘I 
fosfra W H Wnananuui A wcud ni 
eiiutlori f)-olti*a latefid student 
efin /'’er/i/ii';, Mav 1!) lH-li, j), T' 

ICxi i/iHioNH IN Aik I'oMriti',ss<-Ks 1 
A Vaughan et al An eAhaiiHlivr' stud\ 
of operating loiidltlons and lostiteiils in 
South Afilean niirie.s and iilanl;; / N'e 
AfricdV’ hixt. of I'lvpi.s . Apill, 111113, i»|> 


SoMM I’JiAfTP'Ai. Notks on (til rmiip- 
Intf- ti. W 10 (Jilisnn Well illiistt.ile i 
arlh'le on deHlKti mid pte.setd dm pia* 

Ilep in operation. ■/ iuxt of/v/i Tnh- 
lunofjtittH. April, 111113, pp 77-1(11 

V’ntM irA^AmiK ano IhiiK lOxriMT'oN 
IN J'KTltm.KIlM iNni'H'l’liY I h eHident i.i I 
adtliesH of I’lof .1 S S lhatne ./ 
of TA'chnoh>fnxlft, Apitl, 1!»113 |>i' 

11312H. 

A MhTlIOP KOIt 10xflU'’SKl NO I'll 10 Va r,l K 
oil MlXINO AuKNTS BiO'I'WIOKN HYI'KOt'AK- 
noNH AND 1)5 t'Hit (’kn'i* Ai-nonoi, u 

Oriiiandy and M ('. (hmen ,/ Bust of 
I'ctr. Trchnolopixls. Apt it, 11)113, j") 111!)- 


SPiauifK JS MoToK I’i tOT.S W 
K. Ornimtdy and 10 (' (’lawii .) fasf 
of prtr. Toflinolooixlp, Apiil, 11)33, pp 


Si:i'Kll-I)KolK>u1/A-nf>N AND 'rilK Nicn- 
'ritAi.t^ATioN ANo I!i,ka(’ nINd or' Vioiao- 

TAld.K Oll-H llNiaOlt \AOiri'M Bouls (' 
Whito!), An exposition of the Balaille 
jUoeeHs rotfon Oil I'mis. June, l;i33, 
PP 3(1-83 ' 

()KII''1('E I’oiCrf'ii’IKNT.S IlATA AND Bk- 
Ht'LTS OK TwaTH. .1 M SpitKKla-‘'V Testa 
to eAtitbllHh cotii ( . Ilfeory for orlfiro 
nietei iiiff devicr.s Mvi hnnu-ol Ahu/o 
June, 1333, jip 3t3-'IH 
Ai'TioN OK Bai-vkiua on ('lOl.LUlAiaiC 
MATKltlAt., A ptellndnaij study of b.o’ 
ti'flii iiH iiffeetlntf fei mentation and de- 
eyv (■‘/lentieni 1 o»; (.IauhIoii^. May 12, 
ifcis. pii, oio-nn 


A<“rlON OK HK.VL’ on ClIKMtl'AI, I'uof- 
KHTtKH or (’orrifN ,l Merritt .Matthew,s. 
A KiMiera] .sununar\ id' tlie pliyMioal fae- 
tots noverninK elH-niital i luuiKe.s in eel- 
lulose. with e.spi-elal lefeieiiee |o heat. 
Color Trod*' Jonnuil, June. 11*33, pp. 
31) 5 - li'i 8, 


('l.A.SSlKlOA’rioN ANI> 1'KKl N'ITtO.NR OK 
I'Ai’ieit. ('. J. West A roTuprehen.sive 
ela.ssincatjon of dltTorei»t papers,, with 
full (h'llnitions for use jn niamifacture 
and nietvhandiziiuy. i-Vnjpr 7’Jade Jou>- 
d/fl. May 31, 11):^ jjp,^ 

Tub MA«jdSTll«|’‘ofciifAP Irwin H. 

Cornel) Ooe Of jM^flniKu'lant .serie.s of 
ariielea on tte inailcottnif of metals by 

sales 0 X>IPQt}VCi 8 .c eroij? and Alin- 

b<(/ June 2, 11123, pp. 

OK niOH-POTASH 

f Ontakio. a. At. CHmpbell. 
Of the ^new <4|!a»rry lmT..an- 
BnQtADtr^giimttd Mining 
K June 
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Alexis C. Uobohton has resigned as 
chief chemist of the Solvay Process 
;in(j Scmet-Solvay conipanie.s, Syracuse, 
N. V., B*' teike charge of the phenol 
])lant of the JJakclite ffo., New York 
Citr. # • 

Kun.st Johansen has resigned his po¬ 
sition as head of the research depart¬ 
ment of the Atlantic Refining Co., 
J’hiladelphia, to hecofhe chief chemist 
w'ilh the N(% England Oil Refining (’o., 
l-'all liivcr, Muss. * 

Charles A. May, head of the Lam- 
herton Works of the Maddock Pottery 
Co., Trenton, N. J., is rt'covering from 
a severe illness. 

LkRoy 11. Minton, general superin- 
tend(‘iit for the General fA'r.aniics Co., 
Metuchen, N. J., has been elected vice- 
fn'csident of the local Chaml’K'r of Com¬ 
merce. 

J)r R. B. Moouk, retiring chief 
chemist of the Bureau of Mines, was 
guest of honor at a luncheon on 
May 29, which was attended by a large 
number of his associates at the bureau. 

Edward Murray, .)k., has been 
elected president and treasurer of the 
Murray Rubber Co., Trenton, N. .1. 

H, L. Pratt has been elected presi¬ 
dent of the Standard Oil Co. of i^ew 
York, succeeding Henry C. Fou;br,'Jr,, 
who has biien appointed chairman of 
tlie board of directors, a new office re¬ 
cently created. Mr. Pratt has been 
vice-president and will be succeeded in 
this office by (Tiart.ks M. Higoins, for- 
ni(*rly secretary. Frederick S. Fales 
has been elected secretary. 

Ernst Reinhardt, ceramic engineer 
for the Chelsea China Co., New Cum¬ 
berland, W. Va., has resigm'd to accept 
n similar po.sition with the llagar 
I'otteries C’o., Dundee, Ill. 

II. R. Sargent, formerly manager of 
the wiring supplies division of the 
Bridgeport Works of the General Elec¬ 
tric Co., has been appointed managing 
engineer of thi.s division under a de¬ 
velopment plan which will create sev¬ 
eral unit divisions at the Bridgeport 
factory. 

L. I. Shaw, assistant chief chemist 
of the Bureau of Mines, delivered, on 
June fi, the dedication addre.ss at the 
nif.v chemical building of the New 
York Stilts*’ School of Ceramics at Al¬ 
fred University. 

Richard Stratton, manager of the 
Giant Powder Go., San Francisco, 
Calif., is on a visit to Eastern cities, 
including Wilmington, Del, where a 
conference has been held by company 
officials. 

C. G. Stupp, formerly assistant chief 
chemist of the research department 
laboratory of The Barrett Co., New 
York City, and more recently with the 


National Aniline & Chemical Co., Buf¬ 
falo, N. Y., has resigned to accept a 
position with Weiss & Downs, of New 
York City. 

Malcolm W. Thompson, secretary- 
treasurer of the H&ll China Go., East 
Liverpool, Ohio, gave an interesting 
talk before the members of the local ' 
Rotary Club, May 29, on the subject 
of hotel chinaware. 

W. M. Weigel, who has been working, 
on non-metallics, particularly fillers, at 
the Tuscaloosa station of the Bureau of 
Mines, is to be transferred to the Wa.sh- 
ington office shortly as a.ssistant to the 
chief chemist in charge of non-metallic 
matters., Mr. Weigel will Lake up his 
work in Washington some time before 
the fir.'T of July. 


Obituary 


William M. Benneit, vice-president 
of the Clint hfield Portland Cement Co., 
Kingsjiort, Tenn., died in that city on 
May 21), following an attack of acute 
indigestion. He was fit) years of age. 

Rudolph Oscar Koven, of L. 0., 
Koven & Bro., Jersey (bty, N. J., died 
on May 17 in New York City. 

Cornelius SwEiTrLAND, president 
of the Rum ford Chemical Works, 
Providence, R. 1., died at the Jane 
Brown Memorial Hospital in that city 
on May 30, in his .seventy-eighth year. 
He was active ii». the organization up 
to the time of his death. 


, Calendar . 


Ambiucan Chemical Society, fall meet¬ 
ing. Milwaukee. Wla., Sept. 10 to 14. 

AMF.WiCAN KLE(''TROmiKMICAL SoCllfiTT, 
forty-fourth meetlnp. Dayton, Ohio, Sept. 
27 to 29 ((Jatea provisional). 

AMKRICAK KLECTROrLATERfl SOCIBTT, 
eleventh annual meeting, Providence. R. I., 
July 2 to 5. 

American Gas^Absociation, annual con*t 
vcnlion, Atlantic City, Oct. 16 to 20. 

American iNariTCTB or Chemical Enoi- 
nkers. summer meeting, Wilmington, Del. 
Juno 20 to 23. 

Asbix'iation of Iron and Steel Elec¬ 
trical Enqineerb, Iron and steel exposition, 
HulTalo, N. Y., Sept. 24 to 28. 

American S(x:ibtt for Tbbtino Mate¬ 
rials, twenty-sixth annual meeting. Chal- 
fonte-flnddon Hall Hotel, Atlantic City, 
June 25 to 80. 

Institute of Maroarin Manufactursbb, 
fourth annual convention. Hotel Traymore, 
Atlantic City, June 14 and 15. 

National Exposition of Chkmical In¬ 
dustries (Ninth). New York, Sept. 17-22. 

National Fertuizbr Association. 
thirtieth annual convention. White Sulphur 
Springs, W. Va.. June 11 to 18. 

National Liiu Association, fifth annual 
convenUoiL Hotel Commodore, New York 
CUy, Jtme 18 to 16. 

SociSTT FOR Stesl Trkatino, Sastertt sec¬ 
tional meeting, Bethlehem, Pa., June 14 
and 15. 
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* * 

Industry and Trade 

Current News and Market Developments 


innnunfinunnpRnRiititiBninifliiiifl nnnnnnnnoniifiniiiBniKiRniinBDnnn EjLBSLLMiLMMf’ b n b n fi n n n 


Summary 

Revised alcohol regulations submitted to « , . Supreme Court holds that linseed coni' 

committee rcpresentiiiB trade. Ol InC W CCK. panics violated Sherman act. 


Government suit against Chemical Foundation begins 
at Wilmington, Del. 

Federal Trade Commission start.s hearing of case 
against naphtha soap products of Procter & Gamble. 

Lower prices for tin have been followed by easier 
quotation," for tin products. 

Imported copper sulphate ha.s been under selling pres¬ 
sure and igild at new lows for the movement. 

Cottonseed oil strengthened on covering by shorts, 
following a rise in prices for cotton and lard. 


1 rrlliorters will not be required to pay duty on,mer¬ 
chandise lost while in government custody. 

Weakness in chemical prices oll'set by rise in cotton¬ 
seed oil and index number for the week shows gain. 

Demand for arsenic and calcium arsenate remains 
.slow and prices are tenciing downw'ard. 

Large silk dyeing companies in New Jersey merge 
into one of the largest establishments in the world. 

Steadier seed markets checked the easier feeling in 
linseed oil market. 


T 


Prices for Chemicals Moving Downward 


T HK UPWAUl.) SWING of prices 
for chemicals, which started last 
October, continued unbroken into April, 
A reaction which then set in was in 
evidence throughout May and gradual 
declines in various commodities brought 
about a lower average selling price. 

Clicni, & Mf't.'a weighted index 
measures this decline in definite fig¬ 
ures and reveals a high of IHl.fil in 
April, a& compared witlj 177.04 at the 
end of May. In other woimIr, average 
prices for chemicals in April were more 
than 81 per cent higher than those 
that prevailed in 191H-14. While this 
percentage was decreased in the past 
month, the index number at the end 
of May shows ^ decline of less than 
2i per cent from the high of the year. 

To a very great extent, the steady 
rise in market values during the first 
3 or 4 months of the year m^y be at¬ 
tributed to the unusually active condi¬ 
tion of the various consuming indtjs- 
tries and the correspondingly greater 
call for materials. * Conversely, the 
softening of prices reflects a slowing up 
in general business activities and a les.s 
urgent call for supplies. 

The influence of chemicals of foreign 
origin also has helped to depress values 
for different domestic selections. While 
consumers were in a position to take 
practically everything offered, importa¬ 
tions were readily absorbed. When buy¬ 
ing orders assumed smaller propor¬ 
tions, exporters 'n outside markets con¬ 
tinued to ship heavily. As a conse¬ 
quence stocks bigan to pile up and 
holders began to offer price concessions 
as a stimulant to trading. This had 
the twofold effect of weakening con¬ 
fidence in values and of making buyers 


cautious in committing themselves on 
rcciuirements for any period ahead. 

In ponlrusl to the depressing effect 
of selling pressure and slower consum- 
lu'g demand, the labor situation has 
bPen a steadying factor on values for 
chemicals. High lalKjr co.st.s are gen¬ 
erally reported by domestic manufac¬ 
turers an<l scarcity of labor also is 
given as a prime reason for tb<* firm 
position held by certain chemicals. 
Uncertainty about the labor situation 
likewise casts its shadow about plans 


for future operations and undoubtedly 
this will be a price factor in the mar¬ 
ket for chemicals for some timj* to come. 

The general level of wholesale prices 
as compiled by the Bureau of Labor is 
not yet available for the month of May. 
April figures of the bureau gi^ the 
index number for “all co^imodities” as 
ir>9, which is a duplication* of the fig¬ 
ure for March, thus showmg no change 
for the month. Ghemicals and drugs 
made a slight gain, the number being 
135 for March and l.'Ki for April, 
Metals and metal products offer a com¬ 
parison of 154 for April and 149 for 
March. 
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Trade Committee Will Pass on Revised 
‘ Alcohol Regulations 

Draft Now in Hands of Trade Alcohol A'dvisory Committee—Closer 
Co-operation Between* Technical Users and 
Internal Revenue Department 


T he draft of theVevised Re^Julatlotl 
60 iB in the handH of the Trade 
Alcohol Advisory Committee. It covers 
260 typewritten pages. Copies will be 
sent to each member of the advisory 
aommittee for his criticism and sug¬ 
gestion. If need arises to correlate any 
of the changes suggested the advisory 
committee will be called together for 
that purpose. 

The action of the (’ommiasioner of 
Internal Revenue in turning over the 
draft of the regulation to the eomniii- 
tee followed cdosely after the organiza¬ 
tion meeting of the ctimmittee. It is 
thought to indicate that he will do just 
what he has promised in co-operating 
closely witii the legitimate producers 
and conaumifi’s of industrial aleohol. 
This is the first time since the enact¬ 
ment of the Volstead law that the t(‘ch- 
nical industry has been called in for¬ 
mally. * 

Within 2 months after July 1 all 
holders of permits to withdraw bever¬ 
age alcohol must renew them. Fur that 
reason eyery effort will he made to 
liberalize the regulation promptly so 
that it will not he so great a check on 
legitimate industry. One meniher of 


To Make Chilean Nitrate 
• Survey 

H. FoHter Rain, Oirwtor of the Bureau 
of Mines, to Undertake 

the Task • 

Before making any reconiineiula- 
tiona m connection with the study be¬ 
ing made of nitrogen*aupp)y, the De¬ 
partment of (’ommerce recognizes that 
additionAl accurate knowledge must be 
had as to the Bituation in ('liile as it af¬ 
fects the proiluction and di.stribution of 
nitrate of soda. «!t is recognized that 
the gathering of thi.s information is a 
delii-ate task. For that rea.son it has 
been decided to send on this mission 
H. Foster Bain, the director of the 
Bureau of Mines, ,who, in addition to 
being the head of the goremment 
agency which repre.sents the mining 
industry, is a rvining engineer and 
mineral technologist who has had wide 
experience abroad. He will be accom¬ 
panied by Harry S. Mulliken, technical 
aasistftnf to the ilIrcK'tor of the Bureau 
Mines. 

The opinion has been eVpres.sed 
neither the Chilean Government nor the 
;<itratY^ producera in that country would 
welcome an emissary from t^;Chited 
States Government when tWSfvowed 
intention of the law un6^,S?nich the 
Visit would be made is to'devise meaha 
of arousing competition for one of 
Iheir great reaources. It is believed, 
however, that by sending a high fed- 


liu* advisory committee told Internal 
Revenue (Commissioner Blair and Pro¬ 
hibition ('ofnmiasioner ^Haynes that 
under existing regulations the cost of 
policmg an Alcohol plant equals the cost 
of fuel and adds a very large item to 
manufacturing costs. By adding this 
large item of cost to the long list tif 
Aim'i'ican products wh^ch make use of 
alcohol American goods arc at great 
disadvantage: in competing with ffie 
products of foreign manufacturers, who 
are spared all of that cost as well as 
others wliich the regulations are held 
1o have heaped on trade alcohol. 

The ailvi.sory committee at its initial 
mi'cting .selected William M. Sailer as 
its chairman and H. PI. Howe as its 
secretary. Mr. Sailer is the pre.sident 
of Sharp & Bohme and i.s the president 
of the American Drug Manufacturers’ 
Association. Mr. Howe, is editor of 
(i7id Eufjineerwg Chenm^inf, 
the jmldieation of the American Chem¬ 
ical Society. R. M. Cain, of the Swan- 
Meyers Co. of Indianapolis and presi¬ 
dent of the American Pharmaceutical 
.Manufactur(‘rs’ Association, was added 
to the membership of the advisory com¬ 
mittee. 


I 

eral oflieia-l to Chile he will be able,,to 
secute thi- necessary information, be¬ 
cause both tlfe Chilean Government hnd 
the nitrate producers probably prefer 
giving actual facts to a person of un¬ 
questioned responsibility, who could be 
relied upon to make only proper and 
accurate use of the data, rather than 
h^ve the Secretary of Commerce predi¬ 
cate his recommendations on exaggera¬ 
tions. If the accurate information is 
withheld, the only recour.se would bo to 
secure the data from other sources. 
Inaccuracies would be certain to result. 
.As a con.sequence, a distorted picture of 
the Chilean monopoly probably would 
be painted^ The Chileans must recog¬ 
nize that the United States is in a po¬ 
sition to make itself self-supporting, 
ultimately, in the matter of nitrogen. 
The only hope of preventing drastic 
action looking to that end would be to 
demonstrate that the coat of such a 
course would be too great to justify it. 


Reduction in Sulphur Tax 

Tlfe Senate Caramittee on State 
Affaira of the Texas Legislature is 
arranging for a reduction in the tax on 
sulphur from 21 to 2 per cent. A bill 
is also being drafted to have the latter 
tax of 2 per cent apply on other natural 
products, includ'’'" turpentine, iron ore, 
carbon black, salt, lime, cement, fullers 
earth, lignite, quicksilver or cinnabar. 
The committee is also considering a tax 
of 1 of 1 per rent on all oil refinery 
products. 


Definite Chemicals Needed in 
Food, Says Mendel 

Prof. Lafayette B. Mendel, of Yale 
University, addressed the members at 
the California Section of the American 
Chemical Society at San Francisco on 
June 1, the subject being “What Con¬ 
stitutes a Food." , Dr. Mendel empha¬ 
sised the importance of paying atten¬ 
tion to the “little things” in diet. He 
described the regional incidence to 
goiter, and the need for minute amounts 
of iodine in food. The normal human 
being needed calcium, but most of the 
typical fowls contain none. V\tamins, 
likewise, are essential; when omitted, a 
rapid decline in health takes place, in 
some cases due to an aversion to what 
formerly was considered a balanced 
diet, which aversion disappears after 
vitamins have been administered, even 
unknown to the patient. Professor 
Mendel deprecated generalizations in 
regard to the value of apparently simi¬ 
lar foods and to the effect 'Of heat on 
vitamins. All fats and oils were not 
of the same food value per unit of 
weight; in this connection the vitamin 
content of cod liver oil was emphasized. 
Cooking nr heating does not necessarily 
destroy the vitamin in foods. 


Swedish Industry Getting 
on Its Feet 

In Sweden, lu-eording to a Reuter dis¬ 
patch, the situation in the engineering 
industry has further inqiroved and is. 
in fact, better than at any time since 
the middle of 1921. This is partly due 
to German competition having been 
checked by the occupation of the Ruhr. 
On the other hand, the Ruhr conflict 
and the Swedish labor dispute have 
made raw materials dearer and scarcer. 
The outlook is e.specially bright in 
pajier industrial development. Orders 
for match-making machinery have 
fallen off. Mining prospects are good 
if they may be judged by demands for 
mining equipment. 


Record Output c>f German 
Potash in 1922 

The annual reports of the three pro¬ 
ducing ifbtash companie.s of Germany 
-the Salzdetfurth, Aschersleben and 
Wtsteredeln—were made public on June 
1 and revealed that production of potash 
in Germany in 1912 was the largest in t 
the history of the trade. The total 
potash marketed was 12,955,433 double 
centners, as compared with 11,103,694 
in 1913, the previous record year, and 
9,211,814 in 1921. (A centner is slightly 
more than 110 lb.) 

Foreign buyers took 25.6 per cent of 
last year’s production, as against 16.6 
per cent in 1921 and 45.6 in 1913. The 
American market is reported aa particu¬ 
larly favorable. 

The dividends declared by the three 
concerns were: Salz&etfurth. 350 per 
cent, as compared with 24 per cent in 
1921; Westeredeln, 200 per cent, as com¬ 
pared with 20 per cent in 1921; Aschers- 
leben, 150 per cent, as compared with 16. 
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Unfair Sales Methods Furnish Charge * 

in Naptha Soap Dispute 

• • 

Procter & Gamble Products Questioned by Federal Trade 
' Commission—Company Doubts Government’s Right 
to Specify Use of Certain Ingredients 


C ENTERED,at the Engineering Club, 
New York City, at time of going 
to press, an interesting flurry exists in 
the soap industry. The Federal Trade 
.Commissibn, following up the com¬ 
plaints of an unnamed party, charfses 
Procter & Gamble with unfair sale.s 
method.s. P. & G. White Naptha Soap 
and “.Star Naptha Washing Powder" 
are furnishing the chief bones of con¬ 
tention. Although the identity of the 
complainant has not been revealed, evi¬ 
dence appearing in cross-examination 
of the witnesses indicates that the 
samples for® analysis upon which the 
dispute rests were furnished by Fels & 
Co., of Philadelphia. 

Examiner John W. Addison of the 
commission is hearing the case. Frank 
T. Dinsmore, counsel for Procter & 
Gamble, opposes W. C. Reeves, counsel 
for the commis.sion. J. H. Bower, who 
has been in charge of soap chemistry 
for the Bureau of Standards sihee 1914, 
figures in the fray, as does Earl P. 
Stevenson, vice-president of the Arthur 
1). Little Co. 

. Naphtha Content Is Argued 

Naphtha and sodium silicate are the 
ingredients about which the argument 
revolves. The complainant claims that 
there is an insuflieient amount of dis¬ 
tillate present in these products to be 
of use in enhancing the detergent value 
of the soap. Likewise in.the instance 
of Procter & Gamblb products that 
the amount of sodium silicate therein 
constitutes an adulteration in view of 
the advertisement of the respondents 
that only materials too good for ordi¬ 
nary laumfry soap go into their prod¬ 
ucts. Mr. Dinsmore contends that the 
government has no authority to fix the 
percentage of this ingredient or to say 
whether or not it is an adulteiynt in 
amounts therein present. Mr. Ste¬ 
venson stated that while the use of 
silicate in amounts up to 10 per cent 
may contribute desirably characteristics 
to the soap, in excess of this amount 
it must be regarded as an adulterant. 
He said the chemical definition of soap 
is an alkali salt of fatty acid, and that 
sodium silicate is not soap, but in 
reply to further questions said he knew 
of only one soap which approached this 
definition very closely. That soap was 
not mentioned. * 

Whether or not the petroleum distil¬ 
late used in P. & G. products may be 
classified as naphtha opened another 
question to dispute^ The witness re¬ 
fused to admit that naphtha is a vague 
and variable term and defined naphtha 
as a light, volatile, flammable hydro¬ 
carbon which should have an initial 
boiling point ranging-up to 800 deg. 


and an end point not in, excess of 
450 deg. • 

In speaking ef the analj(sis of the 
P. & G. products made at the Arthur D. 
Little laboratories, Mr. Stevenson stated 
that it revealed the presence of only 
very small percqptages of petroleum 
distillate which could not be classed 
ns naphtha, and which, in Ris opinion, 
was not of sufficient quantity to en¬ 
hance the cleansing power of value of 
these products. He also expressed the 
opinion that white laundry .soap is not 
any better for washing purposes than 
yellow soap because of color. 

Respondents’ answer to the complaint 
claims that the amount of naphtha and 
silicate of soda used in their soap anil 
washing powder do add to their effi¬ 
ciency. 

For government experts in support 
of the testimony of the A. D. Little lab- 
oratorie.s, Ivan M. Tull, general man¬ 
ager of the National Dyers and Clean¬ 
ers Association, took the stand. R. F. 
Bacon, T. T. Gray and A. 11. Gill have 
also given testimony. Other witnc-sses 
are still to he called. 

Following the present hearing a post- 
poncpient of the case until fall is ex- 
pecl^'d when it will in all likelihood be 
ri-opened at Cincinnati for the purpo.se 
of hearing the defense S{ the ro- 
sjKjndents. 

Muuufucturiug Chemists Huld 
Annual Election 

Meeting at the Whitehall Club, New, 
York, on June 6, the Manufacturing 
C'hemist.s Association held its annual 
election. The annual report of the 
executive committee was also pre¬ 
sented, covering the year’s activities. 
These included work upon tariff, patent 
and waste disposal legislation, upon 
various phases of transportation and 
im[irovement of containers for chemical 
products. 

The following officers were elected 
for the coming year: President, A. H. 
Hooker, *Hooker Chemical Co.; vice- 
presidents, C. W. Miller, of the Davison 
company, and M. C. Whitaker, of the 
United States Industrial Alcohol Co.; 
treasurer, S. W. Wilder, Merrimac 
Chemical Co.; secretary, J. I. Tierney. 
The executive committee, headed by 
Chairman Henry Howard, Graselli 
Chemical Co., also includes the follow¬ 
ing six members: A. G. Hosengarten, 
Powers, Weightman, Rosengarten Co.; 
Lancaster Morgan, General Chemical 
Co.; H. H. Dow, Dow Chemical Co.; 
R. T. Baldwin, National Aniline t 
Chemical Co.; W. H. Bower, Henry 
Bower Chemical Manufacturing Co.; 
C. L. Reese, E. I. du Pont de Nemours 
& Co. 


_ • a 

• Mews Notts 

■ 

• The Beaver refining plant at Wash¬ 
ington, Pa., burned on May 27. Only 
three gasoline tanks and a small office 
remained standing late in the" morning. 
One hundred thousand gallons of gaso¬ 
line had been burned and the damage 
was estimated at 8225,000. 

'The University of West Virginia is 
planning to build a new chemistry build¬ 
ing at Morgantown. The structure Is 
to be four .stories, with an extension of 
one story and basement. 

The Alberta Clay I’roducts Company 
has received orders for upwards of flfty 
carloads of clay products from two Brit- 
i.sh Columbia points. Another large 
company is contemplating erecting a 
plant to utilize the clays of the district. 
The natural ga.-, .supply in that region 
is a valuable auxiliary to the clay prod¬ 
uct industry. 

Weatern New York aection elections 
of the American Chemical Society on 
May 29 were: chairman, G. P. Fuller, 
Niagara Fall.s; first vice-chairman, J. A. 
Handy, Buffalo; second \<ce-ehairman, 
E. L. Koethen, Niagara Falls; secretary, 
R. W. H ess, Buffalo; treasurer, R. A. 
Nelson, La Salle; executive committee, 
M. J. Ahern, Buffalo; 11. N. Gilbert, La 
Salle; J. R. MacMillan, Niagara Falls; 
councilors, C, G. Dcfick, Buffalo; 
Walter Wallace, Niagara h’alls, A. M. 
Williamson, Niagara Falls. * 

’I'he Mexican Petroleum CiAnpany la 

negotiating with the Davison Chemical 
Company for the silica gel process, ac¬ 
cording to a statement by an official of 
the company. Following this report (he 
Mexican Petroleum Company declared 
at New York that it has been looking 
into the silica gel process of the 
Davison Chemical Company for about 
two years. • 

American Smelting & Refining Co. 
will close its tin smelter at Perth 
Amboy, N. J., July 1, owing to inability 
to get further supplies Bolivian tin 
concentrates in competition with Eng¬ 
lish tin smelters Which arc able to smelt 
at much lower coat because of cheaper 
labor and supplies. It is understood 
that the only other tin smelter still 
operating in the Uniteef States will close 
about July 31. All five smelters in the 

United States will then be down. 

• 

The twelve hour day in the steel in¬ 
dustry is. being widely condemned. 
Churches of all denominations are in 
accord with the views of the Federated 
American Engineering Societies. Ac¬ 
cording to the feport of the work pe¬ 
riods committee of the latter society, 
profits need not suffer by the change 
from a twelve to an eight-hour day. 

The Cottrell proceae is to be installed 
at the smelter of the Electrolytic Zinc 
Company of Australasia, Inc., .Risdon, 
Tasmania. K. I. Marshall, of the West¬ 
ern Precipitation Company, has al¬ 
ready sailed to do the work. 
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ExpaiiHioii of Chronic Ore 
Protluction.iii KhodcHiu 

In a report to the Department of 
(Commerce, Consul (t. J. Pisur of Cape 
Town Hays u feature of mineral pto- 
(iuction in Rhodesia during tlic ]at('r 
months of the year has t)e{-n the 
expansion of the chrome-ora' industry. 
The total jrroduction of chrome me in 
1921 was r)0,lHH tons, and in 1922 
94,475 tons. The highest pioduetion 
f()r*uny single month was in Novenihei, 
1922, when 24,K!4 tons were mined. 

For some years past southern Rho¬ 
desia ha.s been one of the prineijjal 
chrome-ore producing countne.'s in the 
world, and, as in the ease of various 
other minerals, the demand occasioned 
by the European war resulted in a very 
marked incr(*ase in outjuit. Between 
June, 1921, and May, 1922, thi* demand 
dropped to such an extent that prac¬ 
tically all the mines in Rhodesia ceased 
producing, fince May, 1922, theie has 
been a revival in the demand for chrome 
ore on a larger scale than ever. 

The principal ]>roducer.s of eliromo 
ore in Rhodesia are associated ventures 
styled the Hhodesian Chrome Mines, 
Ltd., and the, Rhodesian Metals Syn¬ 
dicate, Ltd. These companies hold 
claims in other jiarts of Rhode.sia than 
the Selukv^e district, where the prin¬ 
cipal deposits are located, and such is 
the variety of their deposits that they 
are able supply almost any grade, 
both hard and “hm’s." The d(‘posits are 
vely extensive and mining eosts are 
comparatively low. The jireseyt price 
of Rhodesian ehnune ore (50 per cent) 
is from i’5 to i’O per ton. 


AIhgnien (lontaiiierH INml Not 
Bf Marked 

Jmportei»s of egg albumen recently 
met and l)^ote?^ted against a decision 
of customs appraiser^ otticers to the 
effect that the immediate containers of 
albumen must be marked to show the 
country of origin. The imjmrters 
decided to seiidi a rejirosentative to 
Washington to protest ujtainst this 
ruling. After a conference with As¬ 
sistant Seeretai»/ of the Treasurv Moss, 
it was announced that the containers 
need not be marked. David Walker, 
who represented the importers, held 
"that tn ese containers were imported in 
an outside case which wJis the unit of 
sale, and that these cases wen^ with 
the merchandise to the ultimate con¬ 
sumer. 

Mr. Moss agreed that the importers 
were right in their contention that 
under the provisions of the 1922 act 
the actual containers of the albumen 
need not be marked, provided the out- 
aide case is properly labeled. Avuling 
to this effect, Mr. Walker said, will be 
handed down within the nvxt few days. 


Stuiidardizatioii (Jonferenru 
UatcR Chuii^ied 

Director George K. Burgess, of the 
Bureau Standards, announces that 
.several ehanges in dat« of conferences 
on .standards have heei^ necessary. The 
mo(lifi(‘d schedule for these confen'nces 
IS as follow.s: 

J’i'<-])aration ami unification of com- 
nindity standards, 10 a.m., June 11, 
conf(‘rence room, I)epartment of ('om- 
merce Ruil^ing^ 

('onference on transverse fissures in 
rails, 9:5(1 a.m., June 15, room 50, South 
Building, Bureau of Standards; 

Non-destructive testirrg of wire rope, 
'.1:50 a.m., June 0, room 257, Industrial 
Building, Bureau of Slandards; 

Refractories used in steel industry. 
10 a.m., June IK, room 701, Department 
of (Commerce Building; 

Standardization of paper, 10 u.m., 
.lone B). t'onference Room, East Build¬ 
ing. Bureau of Standards; 

('onference of tin plate manufuctur- 
ei's postponed to 9:50 a.m., Aug. 15, 
room 257, Industrial Building, Bureau 
of Standards. 

Those de^.inng further information 
!<‘gai’ding the .scope or progress of 
thesi’ conferences should address the 
Dirccto'* Bureau of Standards, Wash¬ 
ington, D. 

Biin'iiu Giik Chief lo DireVi 
CiiKforiiiu Researrli 

Walter M. Ilcrry, whij has been chief 
Ilf the ga.^ engineering section of the 
Bureau of Standards, has resigned ef¬ 
fective July 1 to l)('('ome engineer in 
eharge of research of the California 
•(ias Research Council. The council is 
made up of repres(‘ntativ(‘s of Califor¬ 
nia public utility companies interested 
in supply of manufactured gas and the 
utilization of it and natural gas. The 
work of the council will continue the 
research on gas utilization which has 
been in progress for several years. 
Thi.s has been carried on jointly by the 
utility companie.s and the California 
I^ailroad Commission. As a result of 
Mr. Berry’s resignation, it is thought 
probable that the experimental stuHie.s 
of gas utilization at the bureau, which 
have been under his direction, will be 
ttan.sferrod to the Chemical Division to 
be directed by E. R. Weaver. 

‘Denatured Alcohol Formula 

\ 

The Internal Revenue office of th'‘ 
Treasury Department has sent a notiv 
to collectors, authorizing the use of 
specially denatured alcohol in the man¬ 
ufacture of bay rum and lotions for ex¬ 
ternal use. The new denaturing process 
is called Formula No. 89-D and pro¬ 
vides for the addition of 60 avoirdu¬ 
pois oz. of quinine sulphate and I gal 
oil of bay N.F. to every 100 gal. of 
pure ethyl alcohol of not less than 190 
deg. proof. 


Nethcriand Chemical Trade 
in 1922 

Chc-mica' f.'u'tories in the Nether- 
lands, as a rule, did well during the 
year 1922. The export trade has in¬ 
creased materially in the past'2 years, 
with a considerable development of 
trade with the United States. The 
Dutch manufacturers also are finding 
it more nearly possible to supply their 
home market with many products that 
were formerly imported from other 
countries, this being the case especially 
with artificial fertilizers, which form 
aa important item in the Netherlands. 
The manufacture of many varieties of 
drug.s, formerly obtained mostly from 
Germany, is on the increase. 

Turpentine and phosphate are the 

principal chemical products imported 
by the Netherlands from the Un ted 
States. The following taiile .shows the 
value of these and other important 
items imported from thiir country by 
the Netherlands in 1921 and 1922: 

ISCl I'lic 

I'hilcnn nilinle.tlll.t.'llfi 

riie.splialu . 7S3,n>l SSS.fllO 

I’nii.Htic iind other sod.-i . 'It.ilSti tte.tttio 

V.'ii'tou.', ftieiiidcfil prodiict.s 200 ftSf. CS!) S8() 

Il.vea ;ind colors ... . 1CI.12S SS.lBd 

Turpcnlliie . D73..t69 714,(120 


Dclivercil WeifjlUs to Govern 
Import Duties 

Keport.s that importers would he 
granted an allowance in liquidating 
dulic.s on imports where part of the 
good.s were lost liefore pas.sing into 
po.sse.ssiim of the consignee have been 
confirmed. Hereafter duty will not be 
collected on merchandise which i.s lost 
while in government custody. Up to 
the present duty has been levied on the 
full .shipments as indicated on the 
consular invoice., The collector’s office 
in announcing the change stated; “The 
decision of the Customs Court i.s there¬ 
fore controlling, gtid this office will 
modify its present practice and make 
due allowance, in liquidation, for all 
articles which the appraiser reports 
missing from the package under ex¬ 
amination.” 


Italiun Sulphur Productiou 

' Production from the sulphur mine.s 
of the Montecatini Co., near Rimini, 
Italy, amounts <to about 40,000 ton.s 
year. The last annual report of the' 
company states that the 1923 output 
will bo limited to this figure in order 
lo enable Sicilian sulphur to find a mar¬ 
ket on the Italian mainland. 

The Montecatini Co. has given up its 
interest in Sicilian sulphur companies 
and is interested at^present only in the 
Gallitano Sulphur Mine and the Societa 
Solfifera Siciliana. 

The 1922 annual report of this com¬ 
pany states that the recent agree¬ 
ments between Amarican producers and 
Sicilian sulphur consortiums can not 
improve the condition of the Sicilian 
sulphur industry, but that improvement 
in this industry can be obtained only 
by reducing the cost of production. 
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Government Reopens Suit Against * 

Chemical Foundation 

• • 

Preliminary Evidence Presented by Government and 
* by Defence—^Textile Alliance Cleared— 

• Trial Likely to Be Long 


T he suit of the government against 
the Chemical Foundation, Inc., is 
under way. The return of 4.r)00 patents 
seized and sold durfng the war by the 
Alien Pa^ty Custodian is being sought 
1)y the government. Judge H. M. Morris 
is presiding at the trial, which i,s being 
held at Wilmington, Del. Isador J. 
Kresel is chief counsel for the defence, 
while William D. (luthrie is also act¬ 
ing as counsel for the Foundation. Col. 
Henry W. Anderson, Assistant Attorney 
Ceneral, is pre.ssing the case for the 
government. 

Colonel Ayderson endeavored to show 
that there had been some attempt on 
the part of chemical and dyestuff manu¬ 
facturers in* this country to combine. 
In connection with this he cited the 
formation of the American Dyes In¬ 
stitute, which ha.s since been dissolved. 
Ho said, however: 

Trial Not Under Sherman Law 

“1 want to make it quite clear that 
we are not here to try a monopoly case 
or a case under the Sherman anti- 
tru.st law in restraint of trade. I am 
avoiding in this case, and hope we can 
"avoid throughout, any suggestion of 
international wrong. But 1 think it is 
piTtinent to this ease to show that 
there was a combination of bidders 
for the purchase of trust property. This 
is one of the elements to he con.sidered 
in ascertaining the circumstances of the 
development of this con^hination and 
its heading up to th<J fact of getting 
control of these patents and bringing 
about a private sale thereof. This sale 
was brought about under term.s which 
wo will contend were ridiculous in the 
matter of •consideration. , 

Colonel Anderfvn stated that those 
representing chemical interests, who 
wore instrumental in bringing about the 
sale and who aided the alien jmoperty 
custodian in assembling information 
leading up to the sale of the patent, 
might, under the technical rulings of 
the law, be held guilty of a breach of 
•trust in that they ha<f induced officers 
of the United States government to 
bring about the sale of the patents. 

Foundation Claims Justification 

Kresel and Guthrie, in response to 
the government's charge, which occu¬ 
pied almost the entire first day of the 
trial, maintained tHat President Wilson 
and Mr. Polk favored the transaction, 
knowing all the facts; that the ques¬ 
tion of price was of secondary impor¬ 
tance. Instead of being worth $100,- 
000,000, as Attorney Anderson claimed, 
the actual value of the patents is, they 
claim, slight as far as workability is 
concerned. Actually less than 10 per 
c'^nt of these have been used at all and 


of those used only a few have yielded 
profit. Kresel maintainech that the 
books of the foundation, which arc 
open, prove that*point. To return these 
paicrit.s to the government practically 
necessitates their return to Germany, 
such action, the Foundation counsel 
claims, would severely menace the 
American chemical industry, which is 
Just* now becoming thoroughly estab¬ 
lished. 

Open to Reorganization 

In reply to criticism df the Chemical 
b'oundution made by counsel for the 
government, Mr. Kresel said the Foun¬ 
dation’s munagcr.s were ready iu have 
a complete reorganization, if n.'ccssary, 


What is to be the outcome of 
the governmenpM suit against 
the Chemicul Foundation? The 
trial now under way at Wil¬ 
mington, Del., is likely to cover 
a period of several weeks. The 
issue involved is of decided in¬ 
terest to the chemicul industry' 
in the United States. Chem. & 
Djet. is following developments 
closely and during the period of 
the trial will present a weekly 
digest of its progress. 


over, he testified to the value of the 
Foundation’s achievement^, saying that 
today his Industry fihds it unnecessary 
to go outside of Amtyica for dye.s. The 
reason for luck of a definite union be- 
t^'een the two organizations developed 
to be the unwillingno.ss of the executive 
committee of the Alliance to bring .such 
u union about. . * 

The trial will in all likelihood cover 
a period of several weeks. At present 
the opening guns have been fired, but 
the detailed arguments, the testimony 
of wilne.sses, the pre.sentation of the 
case from other angles remain to be 
given. 

National Lead Co. Negotiates 

f<»r Si. Luuiii Plant ’ 

E. J. Cornish, president of the Na¬ 
tional Lead Co., hn.s confirmed reports 
that the Titanium I’i^fment Co., which 
is u subsidiary of the National Lend 
Co., IS ne,;otiatin,r for the purchase of 
the plant of the Mineral Refining & 
Chernieal Corporation, in St. Louis. The 
Til allium I’igment Co. manufactures 
“titanox,” a new pigment composed of 
titanium oxide and hlanc fixe. By 
securing a plant at St. Louis the com¬ 
pany wouhl be able to imS'oase its out¬ 
put and also would be nearer the 
source of sujiply for barytes. 


in order to fully meet all objections that 
may justly be urged against its char¬ 
ter. It has administered its trust fairly, 
ho added, issuing licenses to all persons 
applying for them for use in legitimate 
inanufaeturing purposes on fair and 
equal terms. It has scrupulously enr- 
riod out the trust reposed in it. Its 
purpose was to promote the chemical 
industry and also to inform tlje people 
of its vast importance to national in¬ 
terests. 

The charge was made by Kresel that 
there is an “invisible plaintiff” in the 
person fit “the great German chemical 
trust.” He drew a gloomy picture of a 
return of the German chemical monop¬ 
oly in this country if the court upholds 
the government’s demands. 

Textile Alliance Glared * 

One of the few positive developments 
in the early stages of the trial came in 
the clearing of the Textile Alliance of 
all charges of conspiracy in the seizure 
and sale of the patents. When Albert 
M. Paterson, president of the Textile 
Alliance, took the stand, he admitted 
his desire to have the Alliance com¬ 
bine with the Foundation. He stated 
that the purpose of both organizations 
is to prevent abuses in business. More- 


Dyeing Firma in Mcrgdr 

Announcement was made last Wed- 
ne.sday that the United I’iece Dye 
Works of I’utorson, N. J., hud obtained 
contnd of the Weidniunn «ilk Dyeing 
Co. It is stated that the companies 
will continue to operate ys separate 
units, but will be conducted under the 
control of the United Piece Dye Wojks. 
This combination forms one of the 
largest, silk-dyeing concerns in the 
country. In the announcement of the 
merger it was stated that the two have 
been merged under one management 
and control and t^e combined manage¬ 
ment will conduct these industries in 
their respective branches along the 
safne lines as heretofore. 


Match IniJuHtry in Poland 

There are at present sixteen match 
factories in Poland, one having been . 
established recently in former Russian 
Poland. Of'^i.ft^ nunfber, three are in 
former Austrian Poland, three in 
former Gorman Poland, and the re¬ 
maining ton in former Russian Poland.^ 
The matches are safety matches. 
About DO per cent potassium chlorate 
is used in combination with antimgny. 
sulphur and other substances. The 
principal wood, is aspen, but pine and^ 
poplar arc used occasionally. Accord¬ 
ing to figures furnished by the Perish 
Ministry of Commerce, 84,706 cases, ’ 
each case containing 6,000 boxes of 
100 matches, were manufactured dur¬ 
ing the first 8 months of 1922. Exact . 
figures for the last 4 months of the 
year sey not available, but it is esti¬ 
mated that more than 60,000 cases were 
manufactured. 
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Suprenie Court Holds Linseed Crushers 
Violated Sherman Act 

Exchange of Prices and Other Information Through Armstrong 
Bureau Declared Unlawful—Reverses Decision of 
Lower Court and Orders Injunction 


M anufacturers in the same 

industry cannot exchanjfe in* 
formation as to sales and prices prac¬ 
tically as a unit controlling the business 
of the industry without coming into 
conflict with the Sherman act, even 
though the information be cleared and 
distributed by an independent agency. 
So holds the United States Sujireme 
CodVt in a decision June 4 reversing 
the action of the District Court for 
^Jorthern Illinois in holding for the de- 
*endants in the governmenl’s suit 
igainat the Ameriean Linseed Oil Co. 
iiid eleven other crusliers, and the 
Annstiong Bureau of Related Indus- 
:ries. The opinion, read by Associate 
Justice McReyiiolds, ilirected the Dis¬ 
trict (’ourt to grant the govermneiil 
:he injunction it had sought. 

The twelve linseed oil inanufactui ers 
were subscribers to the Armstrong 
Bureau. They controlled a large jiart 
)f the business of their industry. 'I’hey 
igreed to turn over to the bureau full 
reports of sales, quotations, olfenng.s 
ind other information. They were to 
receive through the bureau data on 
Lhe market, trade and manufacturing 
'om^itions in the industry, economies 
.11 manufacjure and sale, information 
regarding* credit of buyers, uniform 
’ost-accounting systems, fair freight 
rates, standardization of products and 
)th(‘r information and help. 

The District Court held that this 
igreement was not unlawful and^denied 
:he government’s petitimi for an in- 
iunction against the jiractice as a viola¬ 
tion of the Sherman act. 

w 

Lower Court Reversed 

In concluding the Supreme Court de¬ 
rision reversing the lower court, Jus¬ 
tice McReycokls, in his opinion, said: 

“The obvious‘'policy, indeed the de¬ 
clared purpose, of the arrangement 
was to submerge the competition there¬ 
tofore existing among the subscribers 
and substitute ‘intelligent competition,’ 
tir ‘open competitipn’; cTiate ‘un¬ 

intelligent selfishness’ and establish ‘100 
per cent confidence’--to the end that the 
members mightt‘stand out from the 
LTowd as substantial co-workers under 
modern co-operative business methods.’ 

“In American Column & Lumber Co. 
i?s. United States, wc considered a com¬ 
bination of manufacturers got up to 
effectuate this new conception of-con¬ 
fidence and competition and held it 
witlfin the inhibition of the Sherman 
act because of inevitable tendency to 
destroy real competition, as long under¬ 
stood, and thereby restrain trade. Our 
conclusion there cannot be reconciled 
with the somewhat earlier opinion and 
judgment of the court below. They are 
in direct conflict. 


“The Sherman act was intended to 
secure e^juuJity of opportunity and to 
protect the public against evils com¬ 
monly incident to monopolies and lho.se 
abnormal contracts and combinations 
which tend directly to suppress the con¬ 
flict for advantage called competition 
the play of the eontanding forces ordi¬ 
narily engendered hy an honest desire 
for gain. 

“(.’ertain it is that the defendants are 
associated in a new form of com- 
hination and are resorting to methods 
which are not normal. If. looking 
at the entire contract by which they 
ar(“ lioiind together, in the light of whal 
has been done under it, the court can 
see that its necessary tendency is to 
supiness I'ompclition in trade between 
the states, the combination must be de¬ 
clared unlawful. That such is its ten¬ 
dency, we think, must be affirmed. To 
decide otherwise would be wholly incon¬ 
sistent with the conclusion reached in 
American (’olumn & Lumber Uo. vs. 
United Slates. Hupra. 

“The record discloses that defendants, 
large manufacturers and di.stributors 
powerful factors in the trade of 
lommodities restricted by limited sup¬ 
plies of raw material (linseed), iocited 
at w'ldeK separated points and thcr.to- 
fore conducting independent enterprises 
along customary lines, suddenly became 
parties to an agreement which took away 
I lieir freedom of action by requiring each 
to reveal to all the intimate details of 
its affairs. .All subjected themselves to 
an autocratic bureau, which became 
organizer and general manager, paid it 
large fees and deposited funds to insure 
their obedience. Each subscriber agreed 
to furnish a schedule of prices and 
terms and adhere thercUi—unless more 
onerous ones were obtained—until pre¬ 
pared to give immediate notice of de¬ 
parture therefrom for relay by the 
bureau. Each also agreed, under penalty 
of fine, to attend a monthly meeting 
and report upon matters of interest to 
be there discussed; to comply with all 
reasonable requirements of the bureau; 
and to divulge no secrets. 

Not Dona Fide Competitors 

“With intimate knowledge of the 
affairs of other producers and obligated 
us stated, l^ut proclaiming themselves 
competitors, the subscribers went forth 
to deal with widely separated and un¬ 
organized customers necessarily ig¬ 
norant of the true conditions. Obviously 
they were not bona fide competitors; 
their claim in that regard is at war 
with common experience and hardly 
compatible with fair dealing. 

“We are not called upon to say just 
when or how far competitors may reveal 
to each other the details of their affairs. 


Financial Notes 


Parke llavis & Co. have declared a 
quarterly dividend of 60c. and an extra 
dividend of 75c. per share, both payable 
June 30. For the preceding quarter 
an extra dividend of $1.26 per share had 
been paid. 

The United Zinc Smelting Corpora¬ 
tion for the last flalendar year shows 
total .sales of $1,738,965 and operating 
profit, after costs and expenses, of. 
$] 53,914. In 1921 the corporation re¬ 
ported an operating lo.s.s of $45,862. 

The Owens Bottle Co. has declared a 
quarterly dividend of 75o. a share on , 
the common stock and the regular quar¬ 
terly dividend of $1.76 a share on the 
preferred, both payable July 2 to 
holders of record June 15. 

The American Glue Co.' has passed 
the regular quarterly dividend of Jl per 
share on common stock. Pales for the 
4 months to April 30 were 28 per cent 
more than in corresponding period of 
1922. Unsatisfactory trade conditions 
at present and undetermined questions 
of government taxe.s influenced action to 
pass the dividend. 

The Goodyear Tire & Rubber Co. has 
declared a dividend of $2 on the prior 
preference voting trust certificutes, pay¬ 
able July 1 to holders of record .June 15. 

At the annual,meeting of the Pure* 
Oil Co., President Dawes announced 
that he would recommend a reduction in 
the dividend rate on common .stock from 
8 per cent to 6 per cent. 

The Lee Rubber & Tire Corporation 
will issue 65,000 shares ()f increased 
capital to acquire the assets of the Re¬ 
public Rubber Co. ■ The remainder of the 
stock will remain in the treasury. 


In the absence of a purpose to monop- 
olixe or the compulsion that results 
from contract or agreement, the in¬ 
dividual certainly may exercise great 
freedom; but concerted action through 
combination presents a wholly different 
problem and is forbidden when the 
nocessary tendency is to destroy the 
kind of competition to which the public 
has long looked* for protection. The 
situation here questioned is wholly un¬ 
like an exchange where dealers as¬ 
semble and buy and sell openly; and the 
ordinary practice of reporting statis¬ 
tics to collectors stops far short of the 
practice which defendants adopted. 
Their manifest purpose was to defeat 
the Sherman act vflthout subjecting 
themselves to its penalties. 

"The challenged plan is unlawful afid 
an injunction should go against it as 
prayed in the origin^ bill. The case 
will be remanded tc the court below 
with instructions to issue such an in¬ 
junction and promptly to take any 
further action neceaaary to carry this 
opinion into effect. Reversed.” 
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United’Kingdom Increases Imports of * 
Chemicals in First Quarter of Year 

Heavy InAease in Arrivals of Cream of Tartar-Decline in Glycerine 
Peceipts—Small Imports of Coal-Tar Intermediates 


I MPORTS of chemicals, other than 
drugs and dyestuffs, into the United 
Kingdom in the first quarter of 192:1 
increased in quahtity, with the excep- 
tio« of glycerine, compared with the 
same periods in 19214nd 1922, accord¬ 
ing to a report received by the Depart¬ 
ment of Commerce from the office of the 
consulate-general in London, The in¬ 
crease over 1922 figures in some case.s 
was nearly 200 per cent, and in the 
case of cream of tartar the increase was 
ftiore than 9,400 per cent. 

In the drugs sections, the returns for 
the first quarter indicated substantial 
increases in imports over 1922 figures, 
hut did not reach the 1921 volume. 

In dyes and*dyestutfs, there were re¬ 
newed imports of coal-tar intermediates 
and of synthetic indigo during the first 
months of 192:1, there having been 
no receipts of either in the eorrc.spond- 
ing period of 1922. But compared with 
1921, intermediates totaled 58,000 Ih., 
against 488,700 lb. in the same period 
Ilf 1921, while imports of synthetic in¬ 
digo increased to 804,400 lb., compared 
with 702,100 11). 2 years ago. Imports 
of alizarin were 522,300 lb. in the first 
(luarter of 192:1, compared with 6:15,500 
ill. in the corresponding period of 1922, 
I«iile imports of “all other sorts” of 
finished coal-tar dyes, not enumerated, 
incieased to 915,400 lb. in the 192:i 
period, compai’cd with 875,000 lb. in 
llie first quarter of 1922. Imports of 
natural indigo were 16,200 lb., com¬ 
pared with 40,200 lb. in the first quar- 
ler of 1922. Of extracts for dyeing, 
culch increased to 1,284,600 lb. in the 
lir.st .1 months of 1923, compared with 
948,800 Ib. in the corresponding period 
last year, while “ all other .sorts” de¬ 
clined slightly, being 2,234,200 Ib., 
compared with 2,276,300 in .the first 
quarter of 1922. Pgices paid for aliz¬ 
arin averaged higher than in 1922, 
and prices for unenumerated coal-tar 
dyes averaged lower. Average jyices 
for natural indigo were higher and 
prices for cutch and other extracts for 
oyeing’ averaged lower. 

Comparative figures of quantity im- 
BW*ts of chemicals and drugs during the 
first quarter of 1923 contrasted with 
the corresponding period of 1922 in¬ 
cluded; acetid acid, 1,645 tons—799 
tons; tartaric acid, 6,223 cwt.—2,223 
cwt.; bleaching materials, 8,696 cwt.— 
7,688 cwt.; borax, 17,606 cwt.—6,977 
cwt.; calcium carbide, 176,028 cwt.— 
162,861 cwt.; glycertn, crude, 2,688 
cwt.—9,876 cwt.; glycerin, distilled, 
1,00»- cwt.—2,288 cwt.; red lead and 
orange lead, 9,294 cwt.—4,444 cwt.; 
nickel oxide, 6,366 cwt. (no 1922 fig¬ 
ures) ; potassium nitAte, 42,906 cwt._ 

26,776 cwt.; other potassium com¬ 
pounds, 1,246,487 cwt.—964,794 cwt.; 
sodium nitrate, 651,869 cwt.—288,814 
cwt; other sodium compounds, 86,374 


— 35,439 cwt.; cream of tartar, 
13,644 cwt.—143 cwt.; zinc oxide, 
1,906 tuns—1,161 tons; quinine and 
quinine salts, 324219 oz.—135,368 oz.; 
bark, cinchona (Ijark Peruvian, etc.) 

1,218 cwt.--618 cwt. * 

Kxport figures of chemicals and 
drugs fur the first (luarter of 1923 show 
increases in the majority of products 
as compared with {he same period of 

1922, but in the latter period tnere were 
a nuihber of decreases as compared 
with 1921 which have not been fully 
recovered this year. The present trend, 
however, i.s tnw-ard highty exports in 

1923. 

Iniporls of Coal-Tar Dyes 
Inereane in May 

liii[K)? ts of coal-tar (iyos through tht* 
port of New York during May totaled 
2n4,327 lb., with an invoice value of 
$292,;U0, according to the monthly re¬ 
port issued by the Chemical Division 
of the Department of Commerce and 
the Chemical Section of the Tariff 
Commission. This conqiares with 179, 
309 Ih., valued at $18.5,344, in January: 
191,709 Ih., valued .at .$199,640, in Feb¬ 
ruary; 312,809 ll)„ valued at $301,436, 
in Miu-ch, and 242,022 Ib., valued at 
$256,'^!, in April. 

The largest quantity iniporlations of 
dyes in May were Cilia Scaflet. Ciba 
Bordeaux B, Alizarin Blue Black, 
Xylene Light Yellow 2 C, and Trisul- 
phon Brown B. Of the total in May, 
:19 jier cent wa.s shipped from Switzer¬ 
land, :i9 per cent from Germany, 13 
per cent from Italy, 5 per rent from 
F.ngland, 3 per cent from France and 
1 per cent from Canada. In April, 42 
per cent came from Switzerland, 37 per 
cent from Germany, 18 per cent from 
Italy, 2 per cent from Ganada and 1 
per cent from England. 

The May report includes for the first 
time imports for consumption oT syn¬ 
thetic aromatic chemicals, modicinals, 
iphotographic chemical.s, intermediates 
and other coal-tar products which appear 
in the tarijf act of 1922 in paragraphs 
27 and 28. The aggregate of this im¬ 
ported during the month was 191,496 
lb., with an invoice value of $90,524. 
Color lakes and bacteriological stains 
are not included. 


German Soap Trade Depreased 

The erratic and continued downward 
trend of the mark, the cost of basic oils 
which must be obtained abroad and the 
inability of the German people to absorb 
the output of the factories under pre¬ 
vailing prices has brought the soap 
industry of Germany to a rather dis- 
courag^g pass, according to advices 
received by the Department of Com¬ 
merce. 


- !-» 

Trade Notes 


It. B. French, of the New York office 
of Harshaw, Fuller & Goodwin Co., has 
left on a business trip to New Bngland. 

H. S. Chatiiold, of the Kasebier-Chat- 
ftcld Shellac Co., returned last week 
from a trip in Western territory. 

The Oil Trades Association of New 
York will hold its annual outing at 
Mussapequa Inn, Massapequa, L. I., on 
June 21. Albert J. Squier i.s chairman 
of the entertainment committee. 

Sales of crystalline graphite in 1922 
amounted to 1,849,776 lb. This was an 
increase of 56 per cent as compared 
with 1921. The amount of amorphous 
graphite .sold was 2,200 short tons, or 
iin increase of 19 per cent over 1921. 

The Eniiieotl-Johnson Co. has pur¬ 
chased land in St. Louis for the purpose 
of erecting a distributing warehouse in 
the Middle West ami Southwest. 

Following the recent acquisition of 
the California Chemical Co., .San Diego, 
(:a]if., by Stanley II. Barrows, president 
of the Nutionul Kellastone ?.o., Porter¬ 
ville, Calif., plans are being perfected 
tor the dissolution of the purchased 
company and the organization of the 
i.alifornia Chemical Corp., to takeover 
the plant, leaseholds and other prop¬ 
erties. Mr, Borrows will Read the new 
eomjian.v. The plant is now being oper¬ 
ated as the San Diego division of tile 
Sierra Magnesite Co., of wffiiph Mr. 
Barrow.s also is president. Extensions 
and improvements will be made in the 
present works for increased output of 
fluke magnesium chloride, potash and 
epsom salts. 

Recent ‘statistics show that rich de¬ 
posits of clay are now to be found in 
jjeventeen counties in the state of 
Indiana. What is sjid to be the first 
pottery established in the state was 
located at Bloomingdale in 1840. * 

With the instuiiation of automatic 
machinery, the Whitall-Tatum Co., Mill¬ 
ville, N. J,, manufactur#r of bottles, 
vials, etc., is pla(ning for the early 
discontinuance of its caster department. 
It is likely that the change will be 
made at the close of the present blast. 

Directors and officers »f the Standard 
Oil Co. of ‘New Jersey have been 
re-elected. 

Nearly 86 per cent of th^ record crude 
oil production of 1,987,767 bbl. per day 
in April was the result of operations 
in California. Daily output in Cali¬ 
fornia was 689,865 bbl. 

The p^ice of foseign dyes in Swatow, 
China, in 1922 declined gradually and 
the importation of aniline dyes showed 
an increase in value of 22,061 haikwan 
taels ($18,247), as compared with the 
figures for the same quarter of last 
year, according to a memorandum pre¬ 
pared by the commissioner of customs 
in Swatow, describing the trade of that 
port for the quarter ended Dec. 31, 
1922. 
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Facts and Figures * 
That Influt'ftct; Tratl^ 
in .Chemical Products 


Market Conditions 


Current Prices 
Imports and Exports 
The Trend of Business 


Quiet Trading Movement'Gives Easy Tone 
to Prices Throughout Cheinictd List 

Imported Otferinjfs Are Still Under Selling Pressure and Uarffe 
Consuminir Industries Are Well Covered for Nearby Needs 


T he weighted index for (lie p.’isl 
week indicates a higher average 
wales price for chemicals.^ This is due 
to advances in cottonseed oil, wfiieh is 
the basic oil in the vegetable tii! gniuri. 
As far as the price tendency of cheini- 
cnls is concerned, th(? trend was iiun-e 
toward lowt'r than higher levels. 

C/onsuming trades eontinue to take 
large amounts of chemicals but new 
orders from this source have fallen off 
in volume and eurtailetl production as 
promised for the .summer nioiith.s has 
been anticIpaU'd in the niarkel'' for 
raw materials and there is a natural re¬ 
action from the active trading w-hich 
churacti'riT^ed dome.stic maikefs in the 
first ijuarter of the year. Such a con¬ 
dition naturally has a direct bearing on 
prices and *'ell informed members of 
the trade say values for chemicals may 
h6ld an easy piusition until indications 
of fall ,requirements are mor<‘ clearly 
understood. There is a tendency on 
the part «f manufacturers to carry only 
limited stocks of raw materials and 
V’ust to future developments as a guide 
for placing orders later on. 

Stocks (»f (lilTercnt foreign Chemicals 
are held in the local market and it is 
difficult to hold prices steady whim huy-^ 
ers are apathetic. ^Most importers have 
figured in arsenic transactions and 
Htock.^ have hi'en held awaiting a heavy 
call for calcium arsenate. No irn]irove- 
ment hu.^ yet Uiken jilace and arsenic 
prices are hi^rd to maintain. Among 
other imported matm-ials which are sell¬ 
ing in buver.s’ favoi' ari’ I’arbonate of 
potash, caustic potash, oxalic acid, per¬ 
manganate of potash, cyanide of soda, 
prussiat.e of soda, .sulphide of soda, and 
copper sulphate. ^ 

The easy po.sition of some metals is 
reflected in lojver prices for metal salts. 
This is noticeable in the case of tin 
prodiict.s, some of which were lowered 
at the beginning of the month, Copner 
(Kade and copper carbonate have been 
unusually active this season and they 
are in a strong positi.m us a ^'csult of 
limited offerings. Copper sulphate, 
kowever, has not sold up to expecta¬ 
tions and the influx of low priced for¬ 
eign goods has depressed the market. 

Acida 

Citric Acid. —A better tone was noted 
in the market and inquiry for moderate 
sized lots wa.s more regular. Some re¬ 
ports credited small-lot sales of im¬ 


ported JUT lb. T'he lowest 

finee named foi* imported wa.s per 
lb. and thi.s figure was said to be below 
n-placcment costs. Dome.stic grade.s 
are pretty wi^ll sold up with first Imnds 
holding quotaliun.s at 40((u50c. per lb. 

Formic Acid.—Demand is of fair pro¬ 
portions but stocks on hand have been 
ample and there has been no change 
in market conditions. Imported grades 
are commanding the most attention be- 


Arsenic Still Declining — 
Imported Copper Sulphate 
Sells at New Low—Prussiate 
of Potash Neglected — Per¬ 
manganate of Potash Weak— 
Caustic Potash Quiet and 
Easy—Fusel Oil Sold Up— 
Methyl-Acetone Advances; 


cause of price considerations. The quo¬ 
tation for HH per cent acid is held at 
14(mir>c. jier lb. Domestic offerings are 
generally held at an inside figure of 
IGc. per lb. 

Muriatic Acid. — The movement 
against old orders is still in evidence 
and producei s are not carrying any sur¬ 
plus stocks, so that offerings for new 
account are restricted. Consumers, 
however, .seem pretty well covered. 
Prices,are steady at 90c.^$1 per 100 lb. 
for IH deg. and $1.7G(®$2 for 22 deg. 
in tanks. 

Nitric Acid.---Price.s are holding on 
an unchanged basis but thcr« was little 
else in the current market to dis¬ 
tinguish trading. Demand i'j season¬ 
able and regular deliveries are pa.ssing 
to the several consuming industries but 
new business is running light. Sellers 
quote 30, deg, at ^,60@$5 per 100 lb. 
and 42 deg. at $5,25^^5.75 per 100 lb. 

Oxalic Acid.—There has been very 
little if any improvement in demand 
and this is reflected in the easy tone 
to prices. Oflfering.s of imported were 
available throughout the week at 13@) 
13ic. per lb. Stocks are fairly large 
and with consumers taking hold only 
in a hand to ipouth fashion, there is 
not much in sight on which to base 
hopes of a consistently higher market. 


Sulphuric Acid.— Consuming interest 
is les.s keen but consumption is reported 
to be above nornjal standard.s. Resale 
lots have not figured to any extent in 
recent tran.sactions and with producers 
in control of the market and not car¬ 
rying surjilu.s stocks, price.s are well 
establi.shed with .<el!er.s’ views at $9.50frfi 
$12 per ton for GO deg, and 
per ton for GC deg. i 

Tartaric Acid.—Offerings of foreign 
makes have been free and with prices 
easy a fair volume of business was put 
through (luring the week. Some re¬ 
ports credit sales of imported at 3Gc. 
per lb. hut 3(i-ic- per !b. was asked in 
many directions. Makets of domestic 
tartaric are finding a good call for 
contract deliveries and are holding quo¬ 
tations at 375c. per lb. 

Potash 

llichromatc of Potash.—First hands 
are quoting llic. pm* lb. as an inside 
price and in .some cases there is no 
desire to accejit much business at that 
figure. However, it is po.ssiblo to locate 
material at lllc. per lb. Some pro¬ 
ducers are poorly supplied and prices 
depend upon seller. Trading is not 
featured in any way either for home 
or export account. 

Caustic Potash.—-Interest centers in 
imported grades with no new develop¬ 
ments during the week. Different im¬ 
porters hold &U cks in the local market. 
In .some cases they are not trying to 
fifrce sales while others are eager to 
turn over holdings. The lowest price 
heard was 7ic. per 11>. and there is a 
range upward according to seller. For 
dome.stic caustic 9(\ per lb., f.o.b. works, 
is quoted. 

Carbonate of Potash.—fmporters are 
not finding a ready outlet and a slow 
we(‘k was generally reported. On 90-95 
. per cent there were offering.s at 
per lb. Moderate buying in the 80-85 
per cent variety was reported on,,a 
basis of 64c. per lb. Hydrated 80-86 
per cent is easy with quotations at 7ic. 
per lb. and very little demand from 
consumers. 

Chlorate of Potash.—Some round lots 
of imported have recently passed to 
consumers with different reports about 
the prices at wh^h this material was 
Bold. It is stated that the buyers in 
question generally arc giving the low¬ 
est prices obtainable. In the spot mar¬ 
ket holders of stocks are quoting 74c. 
per lb. as the inside price. Domestic 
makes are also steady with 84c. per lb. 
works the asking price. 

Permanganate of Potaah.—This mate¬ 
rial has been irregular in price. A 
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short time ago •cables from primary 
points abroad quoted shipments of per¬ 
manganate at higher prices. In antici¬ 
pation of an advance in the spot market, 
diffJrent holders of stocks put up their 
prices to 19c. per lb. and many haw 
continued, to quote at that level. A 
few holders, however, have accepted 
bids at relatively low prices and sales 
are said to have been made at 17Jc. 
per lb. At present spot goods may be 
quoted at 174c. lo 19c. per Ib., accord¬ 
ing to seller. It is stated that this 
material is included iR the list on which 
gnvernmei^ surveys are being made and 
.some members of the trade believe that 
tariff changes are not improbable. 

I’russiate of I’otash.—The market for 
red pruKsiate was practically neglected 
sinl prices are mnninally repeated at 
fi.^dcGRc. per lb., according to seller. 
Yellow prussiate also is linding a re¬ 
stricted outlet and competition from 
other materials undoubtedly has cut 
down demanck for this chemical in re¬ 
cent months. Prices for yellow pru.s- 
siate are dhffi^Gc. per lb. for spot mate¬ 
rial with shipments as low as Ulc. 
jier Ib. 

Sodas 

llichromale of Soda.—Prices for bi¬ 
chromate of soda are largely a matter 
Ilf seller. Some prominent factors are 
quoting 9c. per lb. as their inside price. 
Others offer at 8ic. per lb. and inde¬ 
pendent sellers say that .sales have been 
made at the inside figure, and it is be¬ 
lieved that fairly large lots can be 
f.liluined at that level. Competition, 
however, is not very keen and it seems 
probable that stocks in some sellers’ 
iiands are not very large. 

Caustic Soda.—A very dull period is 
reported for this commodity. The ex¬ 
port situation has not changed for the 
better and foreign markets are not in- 
tere.sted at present p?ice leveks. The 
f.a.s. quotation for standard brands is 
reported to be easy at S,H.5c. per lb. 
On outside brand.s ;i.224c. per Ib. is 
still quoted but firm bid.s might find 
sellers at lower figures. Domestic con¬ 
sumers are taking regular deliveries 
and that side of the business is regarded 
as satisfactory. Prices for domestic 
delivery are holding at 24c. pgr lb. 
works, for car lots, basis 60 per cent. 
•Dealers also hold spot goods on 
steady level of ,‘I4c. per lb. and upward 
on a quantity basis. , 

•• . ., 

Cyanide of Soda.—-A fairly wide 

range in prices, according to seller, is 
noted. Imported material has sold as 
low a.s 20c. per lb. and in some quar¬ 
ters it was stated that this price still 
could be done. In other directions 
214@22c. per lb. was given as the mar¬ 
ket price for imported. Domestic 
cyanide is generally held at 22@23c. 
pe# lb. 

Nitrate of Soda.—Demand for spot 
material has been quiet in all consum¬ 
ing markets and holders of stocks have 
been willing to shade prices in order 
to interest buyers. There is no definite 
spot price fqr the time being as buyers 
have heard prices ranging from |2.40 
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lo 52.,70 per 100 lb. Shipmcnl prices 
arc holding at tlw schedule rerenlly 
announced. Reports from, primary 
liiiinU say lhal exports of nitrate from 
( hile fur first half of May were only 
2.7,000 metric tons, partly cx|)hiined by 
the fact that sales in April were small 
lieniliiig aiinounceinenl Of new prices. 

Nitrite of Soda. — Ruyers have re¬ 
mained out of the market and priees 
are very weak with eoii.sideralile eoni- 
petilion between domestic iinii imjKirted 
offerings. There were imported stocks 
on the market last week at 7:(e. per lb. 
Domestie makes were generally held at 
8e. per Ib. but it was staled that some 
sellers of domestie would meet foreign 
enmpetition. 

I’ruKsiate of Soda.—There was not 
much trading to test prices but seller.s 
say th.at value.s already are very low 
and many hold that further declines are 
iiTiprolialile. Imported material is 
openlf' quoted at lOie. per lb. but this 
niigl»t be shaded on actual transactions. 
Domestie prussiate is offered at Ific. 
per Ib. by prominent producers. 

Sulphide of Soda.—Greater competi¬ 
tion from imported sulphide gave an 
easier feeling to the market for domes¬ 
tic. This was further intensified by a 
very slow trading period. I’rices for ^ 
domestic, however, show no change and 
fused i.s quoted at 'He. per 111. and 
broken at .7Jc. per lb. Crystals es¬ 
pecially are reported as steady with 
2Ic. per lb. as the lowest price heard. 
Imported fused was offered at 34c. 
per lb. for spot and shipment. 

Miscellaneous Chemicals 

Arsenic—The fact that buying orders 
were light held the market in an easier 
position. .For some time certain holders 
have been willing to shade the quoted 
prices. On that account it is difficult to 
report the market weaker, but some fac¬ 
tors who were quoting 14c. per lb. in 
the previous week were offering at 13Jc. 
per lb. and it is probable that 134c. pir 
lb. could have been done. There was 
some interest in futures, hut this did 
not result in any business as far as 
could be learned. Junc-.Iuly shipments 
were offered by producers at 124c. per 
lb. and the latter held shipments over 
the last half of the year at 11c. per lb. 

Calcium .Arsenate — There was no 
change of importance in the local mar¬ 
ket. Demand is ver^ quiet and stocks 
have not been reduced to any extent. 


A little better call lAs Aported for de¬ 
liveries against old orders, but new 
business failed to make anjkgain. Prices 
are largely nominal, but are admitted 
to be easy at per lb. 

•Copper Oxide- Grindeis have been 
taking large amounts and producers 
havo been pretty well sold up for some 
time. Imported iiiatiyial has bben sell¬ 
ing freely. I’riees are iiuoled at 20(g) 
21c. per lb., depending on quantity and 
seller. 

Copper Sulphate -Some good sized 
quantities of domestic sulphate have 
been taken out of the market, but new 
bu.siness is not iiuge enough to stiffen 
priees and the market is easy in tone, 
tjuolaliori.s for domestic large crystals 
are r).7ric. per Ib. Imported sulphSte 
has been a drug on the market and 
some round lots sold during the week 
lit private terms, but below the quoted 
levels. The quoted priees were .subject 
to sharp reductions and offerings were 
free nt 4iic. per lb., although some 
holders ask up to .7ic, per lb. 

Formaldehyde—A few scattered lots 
lire held by second hands and these 
goods con be bought at 144c. per lb. 
With that exception the market is hold¬ 
ing a steady course with •first hands 
asking 144(n)1.7e. per lb. 

Fusel Oil—Priees for fusel oil are 
almost wholly nominal. A few lota of 
crude have reached the market and 
sales are reported at prices ranging 
from $3.30 to $3.60 per gal. Refined is 
difficult to locate and no priees are heard 
in any direction for promp,}. delivery. 
Production in F.urope has beenffight-for 
.some months and imports have been 
very small. Competing malefials which 
had cut down demand for fusel oil are 
in small supply and some uncertainty 
is felt qfiout future supplies. 

Tin Products—Tin crystals are now 
offered at .344c. per lb. for June deliv- 
' ery and tin bichloride at 124c. per lb. 
Tin oxide was unchanged nt 48c. per lb. 
Dower prices for the metal are Hispon- 

sihle for the easier position of the salts. 

• 

Methyl - Acetone —First - trends an- 
nouneed a 10c. advancoi in prices, re- 
fiecting higher, producing costs. The 
revised trading basis, in lOO-gal. drums, 
is fl2(a)»,5c, per gal., the inside figure 
obtaining on carload lots. For tank car 
deliveries 90c. is askei^ 


AlcohoJ 

No price changes occurred in the 
market for alcohol. The call for de¬ 
natured was up to expectations ^nd e 
steady undertone was reported fflitr 
nearly all quarters. The special. No. 1 
formulh, was traded in on the basis ol 
36c. per gal. in drums. On the com¬ 
pletely denatured, formula No. 1, fh( 
quotations ranged from 43@49c. net 
gal., as to style of container, etc. Ethy 
alcohol. U. S. P., 190 proof, was offeree 
at $4.70 per gal. Producers’ agenti 
offered methanol, 95 per cent, at |l.li 
per gal., and the 97 per cent at $I.2( 
per gal. 
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Coal Tar Products 

First Hands Keport Steady Market on Phenol—Better Call for 
'Naphthalene—Benzene^ Offered Freely 


A ctual offerings of phenol fm 

immediate delivery were limit^'d to 
odd lotijhere and there and no real sell^ 
ing pressure wad in evidence. While 
traders admit that several lots of U.S.I’ 
Koods sold down to 45c. per lb., quota, 
tions for resale parcels at the clo.se 
stood nearer 50c. In any event spot 
prices on outside material wer<' wholly 
nominal. Leading producers talked 
firmer prices on contract deliverii's, and 
it was doubtful whether Me. per lb, 
could have been shaded on nearby stuff. 
Tfie “new production" is not yet a mar¬ 
ket factor. The past week witnessed 
improvement in the rlemand for najih- 
thalene, both flake and ball, but prices 
underwent little if any change. Sol 
vent naphtha was firmly maintained on 
moderate storks, production being well 
sold up in most directions. Henzene 
was offered freely at the recently re¬ 
duced level of prices. Cresylic acid on 
spot was unsettled. Salicylic acid was 
inactive and barely steaily in certain 
(iuart(‘rs of Abe traile. Renzoic acid was 
firmer. Xylene, pure, met with a fair 
call and with little olfering on spot the 
situation favors sellers. 

Benzidine Base—Some irregularity 
was reported in |irices and the market 
settled at H0^)S5c. per lb. The sulfihnte 
was neglected and prices of fllfafric. 

pel lb. were considered nominal. 

* 

Bnizofc Acid--In<iuii’y sliowed itii- 
provpmont^fuul sonic traiicrs entertained 
firmer views. It was reported that sales 
on spot went throu^^h at 77e. Quota- 
titms fit the close, eovermii the U.S.P 
j^rade. rai^red from VrifaiKOu. pfr lb. 

He(n>\aph(hoI There were offerin^rs 


pendin^^ upon the quantity, style of 
packak^b etc. On the 00 per cent k^rade 
2r)c. was the nominal price for tank 'car 
shipments, f.o.b. works. 

Naphtivilene--Demand for spot goods 
was better and prices*seemed to steady 
a-little.. Sales of flake again went 
through at H.lc. It develops that some 
transactions in prompt shipment from 
works were placed at 8c. per lb. On 
ball naphthalene prices were wholly 
nominal 0(h)9ic. fier lb. Crude was 
unsetth'd abroad and based on tables 
received here late in the week fair 
quality merchandise could have been se¬ 
cured at 3(«)3J(‘. per lb., c.i.f. basis. In¬ 
termediate makers showed only passing 
interest in crude. 

Ortho-Toluidine — Finst-hands con¬ 
tinue to quote from 14(®15e. per Ib., 
round-lot basis. A fair inquiry was re¬ 
ported from abroad. 

Paranitraniliiie - The spot market 
was unsettled and closing prices ranged 
from 7t)(^'7r)C. per !b. It was reported 
that scattered business went through at 
a shade under 70c. 

Phenol- The market was largely 
nominal .so far as second-hand offerings 
were concerned, but late in the week 
most holders were asking around 50c. 
for spot material. Leading intijrests 
took a firmer view of the nearby ijitua- 
tion based on reports that new produc¬ 
tion eou]<k not be reckoned with for 
some months to come. On contract 
business dOc. was the nominal closing 
ju'ice. 

Salicylic Acid—Busine.ss was slow and 
while the undertone was barely steady 


Lower Labfe Rates 

Lower cable rates to Central Ameri¬ 
can points have been made by the All- 
America Cables. The aimouncement 
of the cable company quotes rates at 
35c. a word to San Jose, Guatemala; 
Lu Libertad, Salvador; San Juan del 
Sur, Nicaragua; San Jose and Port 
Limon, Costa Rica; and to 40c. a word 
to all other places in Guatemala, Sal¬ 
vador, Nicaragua and all Spanish Hon¬ 
duras; and to 4^. a word to all other 
place.s in Costa Rica. Deferred service 
is at one-half rate. t 


Rubber Lonaumption in Germany 
Falls Off Sharply 

The rubber trade in Germany has 
.suffered materially as a result of the 
Ruhr situation, decline in marks and 
loss of export business in rubber good.s. 
Consumption of rubber in Germany was 
3,000,000 lb. in January and only 
1,000,000 Ib. in April. Exports have 
been aided somewhat by fho withdrawal 
of high export taxes and the changing 
of regulations which made it ilifficult to 
obtain permits. Holland is the largest 
buyer of German rubber goods. 


lAileiit Quotations on 
Industrial Stocks 


on tb'‘ ordinary grade at 22('. per lb., • showed no change, 

with intimation that this figure could 
be shaded on a firm bid Several pro- 
dueerff, however, continued asking 22i(fb 
23c. per U>. • 


Oewylic* Acid--Importations have let 
up of late, but with the demand slow 
prices failed to improve. There were 
sell'-rs on spot at $1 .l()(d)$Lir. per gal., 
the outside figure obtaining on the 97 
per cent grade. Lemling domestic pro¬ 
ducers have notking to offer. 

• 

Alpha-Naphthyiamino- Producers re¬ 
ported a steadj’ market and prices of 
3r)^/'37c. were maintained, the inside 
figure bolding on round lots^ 6x-works. 


Solvent Naphtha—The market was 
in a strong position in view of the 
soldup condition of leading producers. 
Deniaml was good. Quotations for con¬ 
tract deliveries ranged from 27(^32c. 
per gab. f.o.b. work.s. 

Xylolt—There were offerings of spot 
materia! in the pure^rade at $1 per gal. 
On contract 75c. represented the mar¬ 
ket. The demand was fair. 


Cht^mienl Sa]ei>nien to Hold 
Outing June 23 

A. J. Hinder, chairman of the enter¬ 
tainment committee of the Salesmen’s 
Aisociation of the American Chemical 
Industry, Sinnounces that the annual 
chicken-lobster dinner and games will 
1)0 held at Pleasure Bay, N. J., on Sat¬ 
urday, June 23. An invitation is ex¬ 
tended to members of the trade not 
ing into notor-fuel channels is traSft4 affiliated with the association and a 
in on a contract basis which assuripa. a large attendance is expected. The 
steady oiVt^ for productioiv The rer- “party” will leave New York at 10:30 
cent ditQ) In prices was the ontpomt of a.m., by boat, from West 42nd St, but 
lowqr prlcei for gasoline. The market members located jn the downtown eec- 
^lljg the pure was quiet, leatJlDg ihtoresU tion may connect with the steamer at 
M^lng 27@32c. per price de- the foot of Cedar St. 


Aniline Oil—Scattered business wa.'? 
■ put tlirough at 16ic. per lb., Ibai ,than 
carload lots. The inside pricf, 
loail business held at l6c. pef 
undertone was steady. ^ 

ftenzeiM —Moat of the benzene 
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’Vegetable Oils and Fats * 

Imported Linseed on Spot Lower—Crude Cottonseed Up—Good Call 
• for China Wood—Tallow Declines * 


A BETTER feeling prevailed in the 
market for vegetable oils toward 
the close, but, with fhe exception of 
china wood oil, few round-lot trans¬ 
actions could be located. Shorts ran 
to cover in old crop cottonseed oil op¬ 
tions, the advance ^ lard and grains 
causing some uneasiness in speculative 
cjuarters.* Coconut oil steadied just a 
trifle on moderate offerings of copra. 
Buying interest in crude soya bean oil 
for shipment was lacking. The palm 
oils were dull and rather easy, reflect- 
• ing the drop in tallow. 

Linseed Oil—The market was steadier 
at the close on a moderate recovery in 
seed. Early last week domestic oil was 
traded in at $1.04 per gal. in cooperage, 
caiload lots,* July shipment, but later 
It was doubtful whether $1.05 could 
have been shftded. Spot oil of domestic 
make settled at $1.12@$1.14 per gal. 
Augu.st forward was nominal at $1.02 
per gal. At one time a price of $1.00 
was named on August-September-Octo- 
ber business. Inquiry in the forward 
positions improved slightly, but the 
market, talten as a whole, was a rather 
dull affair. Imported linseed oil was 
unsettled and business went through 
ex-dock at lower prices. It was re- 
p«)rted that distre.s.sed oil actually sold 
th )wn to 95c. per gal., duty paid. For¬ 
eign linseed oil markets were inaetive 
and slightly lower. Private estimates 
on the new domestic crop have not yet 
taken definite form, but most “experts” 
expect a fair increase in the acreage. 
Developments in Canada were not so 
favorable. Argentine offerings continue 
large. 7'he Indian crop is moving freely 
and the exports for the past week 
reached the total of 78-1,000 bushels, 
nearly all of which was shipped to the 
United Kingdom. Shipments of flax¬ 
seed fromHhe Argentine to,the United 
States -.since the»*first of the yc-ar 
amounted to approximately 15,500,000 
bu., while receipts of domestic seed at 
Minneapolis and Duluth, from Septem¬ 
ber 1. 1922, to date, amounted to *8,900,- 
. 000 bu. The stocks of seed at Minne¬ 
apolis last week were placed at 28,85f 
bu., which compares with 19,136 bu. the 
►^eek previous. Export demand for 
linseed cake was quiet, but crushers 
continued to quote around $34 per ton, 
f.a.s. New York. 

Cottomieed Oil—The second half of 
the week brought with it a little more 
activity in cottonseed oil options and 
prices steadied. The advance in lard, 
together with higher markets for cot¬ 
ton and grains, caused shorts in July 
and September oil to run to cover. The 
fact that September oil has been at a 
discount for no app^nt reason brought 
out support from traders who believe 
that a strong statistical situation in 
July could only mean an even stronger 
situation for ^pteraber. The new coD 
ton crop has not been doing well and, 


according to the Department of Agri¬ 
culture, the condition as of May 25 was 
7f per cent of normal. The average for 
the past 10 years was 73.6 per cent. 
Taking the condition as a b^sis opera¬ 
tors do not look for much more than 
11,000,000 bales, from the 1923 crop. 
In view of the fact that we rai.sed two 
short ci’ops in succe.ssion a moderate 
increase for this season would hanlly 
create a bearish ^situation. Cash de¬ 
mand for cottonseed oil am! compound 
was^ fair. May consumption figures 
will not be available for another week 
or so, hut private estimates on the dis¬ 
appearance range from 125,000 to 150,- 
000 bbl. Urude oil sold in the south¬ 
east at 10c. per lb, tank cars, f.o.b. 
mills, an advance of ic. for the week. 
Bleachable oil settled at lOic. per lb. 
buyers’ tank.s. f.o.b. Texas common 
points, laird compound closed at 13(5' 
13,1c. per lb., carload lots, f.o.b. New 
York. 

('hina WiM>d Oil Considerable iriter- 
c.st; was rejiorti'd in August forward 
deliveries. At one time a price of 174c. 
per ib. WHS named for August oil, but a 
flood of imiuiries caused importers to 
withdraw offerings and the market 
steadied. Later business was placed in 
August forward at 194c. per lb., and 
by the close of th(‘ week asking prices 
covePing this position ranged from 214 
(®2fb. ]iei lb. 

('uconut Oil--The coa.st fliarket was 
dull, but no selling pressure was ap¬ 
parent and th(‘ (luotutions held at 8(5' 
Hie. per lb., Hellei's’ tanks, nearby and 
forward jio.sitioris. In New York Ck’y- 
lon type oil settled at 8il(a'84c. per lb., 
sellers’ tanks, jiromiit. and ncaiby de-» 
livery. The steadiness in copra lendr 
to support values. Copra held at 
5c. per 111., c.i.f. New York. 

Soya Bean Oil— There were offerings 
</f crude soya bean oil for forward ship¬ 
ment from the Pacific coast at 9ic, per 
11)., sellers' tunks^ duty paid. * Buying 
interest was lacking. 

Fish Oils—It was reported that 4,090,- 
000 menhaden were landed in the first 
week of«the new season, which com¬ 
pares with 13,000,000 fish a year ago. 
Offerings of oil were limited and pro¬ 
ducers continued to quote 50c. per gal., 
tank car basis, f.o.b. works. No new 
business came to light. Newfoundlaiid 
tanked cod oil was unchanged at 70c. 
per gal., in bbl., f.o.b. New York. De¬ 
mand was slow. 

Tallow and GreaBes— The sale of 300 
drums of extra tallow at 74c. per lb., 
ex-plant, was reported last week, which 
compares with previous business at 7Sc. 
per lb. The market was easy at the 
close. Oleo stearine was unchanged at 
9c. per lb., carload basis. Yellow grease 
was lowered ic. to the bas s of 6|c. per 

lb. on fairly low acM ttatniaL 


Mi84*elianeoii6 Nlateriah 


(flyceriae. — Refiners *continu6d to 
quote 17c. on the C. P. grade, in drums, 
spot and nearby deli'^ery. Demand was 
fair and with no important change in 
crude sentiment in the market appeared 
fimjer. 0. P. was offered in the middle- 
west at 164c.. in drums, carlcmd basiB. 

In dynamite the trading was extremely 
slow and prices nanu'd were considered 
nominal, ranging from ir)^^)16c. per lb., 
in drums, carload basis. Buyers’ ideas 
were ic. under the market. Crude gly¬ 
cerine was unsettled. The soap-lye, 
basis 80 per cent, held at 104(^llc. 
per ib.. lo(»»e. On saponification, 88 
per cent, nominal prices ranged from 
12(fUl2ic. per lb., loose, carload lots. 

Naval StorcH.— The market went off 
on quiet bu.sinea.s and at the close nomi¬ 
nal quotations ranged from $1.03@ 
$1.05 per gal., which compares with 
$L06@$1.09 per gal a week ago. 
Southern markets were un8(?tt!od on 
limited dome.stic buying and virtually 
no export inquiry. The belief is grow¬ 
ing that paint manufacturers are using 
substitutes to a greater extent than 
ever before. In rosins prices held about 
steady, although business in this field 
also was inactive. The ftiwer grades 
held at $5.9()(»)$r>.20 per bbl. Pitch 
closi'il unchanged. 

Shellac.—Price.s steadied in some 
quailers on reports of slightly* higher 
cables from (’alcutta,. but traders 
seemed to have little confidence in the 
“bull” side. Arrivals last week \^ere 
small and with no additior^l pressure 
on ex-dock goods the sfiot efuotations . 
held at 5H(a)(>0c. on T. N., 63c. on 
superfine orange, and 7(f@71c. on 
bleached bonedry. Demand was routine 
only. • 

Litho|»hone.—A little imported mate¬ 
rial was aivuind at coneessions, but 
domestic producers continued to quote 
the market firm at 7(^7Jc. per lb., 
carload lots, nearlfy positions. 

White Lead. Etc.—The marlvet for 
pig lead was a shade easier, but with 
no’change in the “official” price the 
pigments were left utjehanged. The 
metal was offered at 74c. per lb., New 
York. Delivene.t of white lead against 
exi.sting contracts are large enough to 
keep stocks down and corroders regard 
the market as fairly steady, notwith¬ 
standing the recent reduction in prices 
for pig lean. Standard dry white lead, 
basic carbonate, held at 9*(c. per lb. in 
ca.ska, carload lots. Rea lead, dry, was. 
offered by producers at lljc. per lb. 
Litharge closed at per lb. 

Zinc Oxide —Domestic produefion* is-* 
well sold up and with no important—, 
price changes ifi the metal the market 
held at 8(5)84c. per lb. on the American 
process, lead free. French process, ted . 
seal, closed at Ofc. per lb. 


London Tallow Auction 
At the weekly auction in 'London, 
held June 6, 1,795 casks of tallow were 
offered for sale, but only 960 casks were 
sold. Prices .went off 6 pence per cwt. 
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Imports at the Port of New York 


Jiinr I to June 0 
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lUnihnrK, Nal'l ('i!\ H.,iik 

(h\Lril'M IP) oKk pi't inaii^aiiat.', llain- 
oUTK, Hrn^ol V'jJidttir Co 

('AMFliOK r.Oit OH 01 tide, Shannliai 
A.Mla UanlunK Co,p , -no cs, Shanghai, 
)iiln>» Hank ( ol 'I'ln.si Co. jon sii mr 
111 . I'"Iw,. ,111(1 ,■«„ K„I„., i.vii.K 
< ol. 'I i t \i 

(ItKMirALH 17 pkk', I I.'unhiD'ic, Ihii- 
Hvl, I'.ruckniHiiti A l^orhaclict c c l 
Hn-mcn. ftntnnicl a ih.ldiiKon (’oii) 

pICK. Uottvialani, . )rd..r , !n;{ pK^:., H.un'hnifT 
IvncHNlcr A lijiHHlacIn-j- I'li, in Co , m os 
Hainhm^. Hiinunol a liohinson I'oip -j,', 
PKIC , lliimlnii’t'. .hiiiKinanti A Co Xn hhl' 
liamhnrK:. A Muti.li.s A (’o. « 

C'UAIJi ;Miu Ions. Iiiiiikn'K .f \V' Ilur 

Jt'co^ I.oiidon, Lailnu'llios 

V FI,ri»UII>|.: ’0 chU , Ham' 

burtr, 1 fall/ A ilau-#r 

.- III cK. Uotlonlan, 

Mallir.'krodf Chnn VVork.« ■ 1 os |{oti.,, 
'laih ti. W Crcofl- A (’o. ' ' ' ’ Kothi 

t’ol.ORH - 77 csk., Hamliurjr. (X -W 

nini'bcll / In-in. C.. . -] ppi. anlliiio. Ham- 
lurt; lir.n I,- h, OcKhoii,. 

onlHiop, ino . o.sk dry Hr,. 

njcTi .s i; I „„K,. ,«i , ir.ii 

liotlcrduTii. Oin (IcI.hIhh ]l ,i,. 

ninllllH, I.Imti„„iI, cinl,.| I | l,|,l ’ iiiiiIiiih 
(..■ non, Hn,-l,inoi,.|-s c,, ; ,.t(i |,|,| j,, non,.'.' 
I. I(.■l■lln^.l. Ini' 6 ,,kn ,iiiill,„., 

l.ndonl.iirK, I linliiKvni ,(; i .m l,|,| nnllm,.' 

,,■.(,m, (•„, ; 17 |,|„ ,1, ■ 

l.ono. , A.'koil.untll Color Co, • R hi,I 
.yoTlonri l...\,.h:inK'i' \nCl l(nnl(; , ),i,| 
(..■iio((, ( 1,1 ; 7 cKk. nnllhi,., Unvr,-, Cnrlilo 

(■■lor A ( Inn, Co , 17.6 osk,, Havre, Cllin 
J I'kk , H.(,re S.iiiihiz Cham Work.s ■ 
Iv.H, ™‘ I'. Iliiinlidre:, JuCl Ultra,,,jirln,. 
W.irks, I, 1 , 1,1 |,,|,.|||, llii.iihurg, A. Mdrpliy 

'■''■"'"'tin n.iUor 
’ ' . ill !>>,' San Juan. Hulchcsori & Jlmi- 
I^^iinklln Baker 
s ■ Vhlonlo. Atlantic Fruit 

Hakcr’^Co ‘I'ort**. ,,Franklin 

^^l»K(fRA.H :pi lOd. Hht'rpool, Am Tru,st 

sl.’lihVuliyVo, CoponliaB...,, 

lr,'f.y'“?7'*TV", ‘n.’'’ Routhampton, 

tnlTiK Hank-, ol Trust Co,; , rsk, alizu- 
rtn.', Liverpool, A Kliiieteln * Co.* 68 bid 
l.cnoa. Ackerm.inii Color Co.' .TS nka" 

.ia.'W,.tlorwi,'d A I'flsier Co,; 6 nkS’ 

Han,bur*. KullrolT, I'lckhardt ft ci 


bl I.I.KIt.s L.VHTII- .7lil( bit, IJrclol L. 
\ .Salomon A iiros. 

I'’l M'lL <MI,- IH dr, Hamhui'f:. Oidoi, 
M' Idd , \aplos, Atl.inlic l-'wdy Co ' 

,SAI/r - ,aiip iJamhnrii. 

' ndi r 

Mil' i.sk 

d< I , L!J di , J»iidoii. 

iHlAFIIITK .'.dp ‘/y, ( 

J^_^,_Alar.s«illos, (ir'd( I * 

til'MS— ;{ c.s. knur; iamdoji. Clirldm 
JO i‘,s' 1 ra^aenn()i. ('ojjm ani iiioplo, .Him i 
l.i vatii 'I'railitiK < ’o . ;< o.s do., ('oii.sj,: 

'loi'lc , ()idor, ion fs d.mi.ij ,ind I'lu 
‘■'•pal, Snmapoio, I. C Cillo.sp], 

I I'h' do., .Siim;i)H,to. JtloVMi Hi 
i III' rs dai^i.’ir atid 7(i hi; cop.il 
I' O' . Him;ham A < '(k . 

-,m:.Mj.oiv, Ah i-lj A Alolal; 
pki.' .Snm.iporo. (ndor , 

Hal I \ M, K' idtlof, 1 ’o;! liod\’ 

Halavia, <‘lioni 


17 


clnm 


I'M 

A Soil , 
A 1 •<• , 
Siima- 
-l"i t-y d.imai, 

•N'al ’/ Haijk , ,S Tif 
-'ll" cs (him.ar, 
.\cc< IHui),Co . 
•Vai’l ihiidv , lOo 


hhl . 


bh'., Hclawan. 

TioUi-nliim, 
b^r. calciiod, 

llratc, (Icno.a, 


, ICobo. Nal’l Ciiy 
. - - I'll A: Mclal.s Nal'l 
Hankers TriifU (!o. 

-I.'’):’. bi»., Uotterdam. 


‘ d.imai, Hatu\ia; \V Schalj V’co Jtio 

'■'• d" , H.ilavki, W H Aliillot A <'(» , iioij 
‘ do. Halavia. Oidor, firiT Iti;- (‘opal. 
Al.u'.issar, L C Cdb spio A Soii.'^ . l.Ayii 
I'li'l HI CH copal. Mara.ssar I'laiici 
‘'■iin|)b- ll A IiarliriK; HCd) i.skl. coimi, Maca.s-^ 
lai, I'.itci son, Hoardman A Knajip, 2 : 11 ) 
I'-'ki cop.il. Maca.s.sar. M. 1. Van .Maiden 
I b-'kl tin. Mac.c-sai, S. Wmi,TboujJo- 

A < " . I'.oc:: bskt., .loo iiK .md 171 os do 
.'l.io.is.sar. liinos A Ci; . Hdl liski, do 
M.ic.t.ss.ir, A Klip.sioiii A Co., -K7 hski! 
do, Mai-ass.tr, Kiddor, I'oabodv Accoiuanoo 
' "Ip , LIHO Pk I'opal and 7d bj; d.ini.ti 
'■'iimaivoro, Ir\mr H.inkt'ol Tnisi Co . :.i 
bp' Copal ;ind Ji(i cs <laniar. Sintraiioio, 

• .Iiiim Hros, A Co , :i !)0 hi; <1.iniai ami 
11 " hr t'npal, Sinr:i)H.H , IHdtlci, I’oal.oiK 
\cooi.lance ('o, 

IIU>N OXIDF .10 o.sk , lavcriiool. Onior 
'•11 bbl, Malaga, ,) L Snnt), & Co.; r.i) bbl , 
•V.'liiiPi. Ilnniniol A Hol.inxm Corp • 7 Mil 
•\l.-'lar,i. Cnlcr, 1 n csk , Ja\orpool, K A1 A 
r \\ a Ido 

^ hll'.SI'.LHlIi K l.lilMi lir , (Aran, .Tanovici 

I'ATIMCT—l;i7 hhl. (kipc 
H.iiM.iM; l.orwond ,vtfr <'o 
M VNHKOX 1 ; H.XKK - 
N'eiisi.s, Hossloin A Co. 

M lid, 

•Spcidoii- hiKiold ('orii. . 
lilasrow, Hrow'ii Hni.s A 
M — 2 iHi , 

I ft dor 

MKVTIIOI. , s 

Hank, [0 os, K 0 I. 0 , M 
H-ink . 25 os , Kffhf 

N AIHITIIAHKNF .. ... ,u 

l.iiiibnin ft .Moon-. ;iili bg , llbIsBow, (irdVi 
a • 1 br.. Hrisiol, I ndcr, 

OCIIMK l.oiJ ('Hit. MatH<-illcs, Kcichanl- 
H.iuMoii. Ino, ir.y osk . Mai-HcilieH. Am 
I'.yob.inao N'al’l Haidt , 2(1:1 br.. Crciion, or- 
'hi_, 22 ,a bill, Miitsoillcs, F, B. Vamlorrit'i 

Oll.s—ChiiiH \Voo(l --.')0 dr., lIotiK Konc 
lr\mr Hank-i'ol ThihI (Nt,. f)!! bbl., Ja\ci- 
paol, indor, (quantity in bulk, Hankow. L 
( 'iillo.spjo A’ Sons. €» 4 -,(»riut—JlMl bbl 
.Manil.ti Calil'ornla Harrcl I’o.; XG'} lotis 
Hmik) M.inila. i'lilltpplnc Uctlnim; ('..rp 
((Ml -:i() r.Hk . S( JobiiH, U Hadcoek A I'o.; 

1 (di csk,, Herron, FidclUv llnlun Trust C(/ 
200 bbl , Kobe, (' 00 k A Swan Co MiixetHi 
lO'i bbl, SouHimpton. Nat’l City Bank ■ 
71(8 tons (bulk) London. Arclicr-Daniels 
1/iiisecd C’o, (lUve FootH—50 ffbl. Naples 
Hanca Comm. Hal.; 400 bbl., Naiile.s' 
MechanlcH A Metals Nal’l Hank; BOO bhl' 
Hari. Irving Bank-Co], Trust (7o • 100 bbl. 
Hari. Order; 2i)0 bbl.. .Sevilla. Banca Comm 
liailaim. 100 bbl., vSevlIla, Nal'l CItv Bank • 
I'i'i bbl, Sevilla, W Schall A Co.; 200 bbl’ 
Catania. Order; 200 bbl., Messina. Order! 
Wlhe Oil (denatured)—725 bbl. Bari Nu- 
liotial Citt Bank: Palm—050 csk.. Lairoa 
Order: noo csk.. Fort Ilarcourt, African A 
k astern Trudiiif; Corp.; 7B0 oak., C.Tbibar. 
ATrif'.an A Kaatern Tradlnfr Corp. Peanut 
■ :i;bi cs . Ht.nR Kong, Kewong Yuen SblUR. 
Seiil —200 bbb. St Johns. Bowrlnjc A Co 
-2rdi bbl.. Marseillea, Order- 204 
bbl., Uotterdam. National City Bank- 204 
«;sk,. UottcrdHin. Order; 288 bbl. Borterdam. 
Cider Ho.va Hean—600 bbl., Dairen. 1. 

• 300 bbl, Dairen, Balfour, 
\\ illlamBon A Co. 

OIL 8 KKO 8 —Mnseed—fi6,83fi bg,. Bo- 
sarin, Order; 4.200 He.. Tientsin. Northwest¬ 
ern Nal’l Bank of Minn.: 35,471 be.. Santa 
Fc L. Dreyfus A Co.; 1J)833 bg. and 3.240.- 
k4( kilos in bulk, Rosario, American Lin- 


•cl (’,. ; 15,(166 bg, Huenos Aires, Uiil..,- 
1(18 bg bluenos Aires, Order.” 

he. bone, Il(,tl,.,.(l(n„ 

il ,1 Baker A Bro. 

POTASSM'M SALTS—CO dr. permanm 
n;iie, Hamburg. Naiion.'^l City Bank- lii 
dr ixTinannanalc, Ham,burg, A. KlIiLti-ni 
A C(i., 1 ( 1(1 lihl (“liloniHp Hamburg, Inni.s 
Sp.nd.'fi A ('(I , 20(1 cks and 20(i dr. clik'i-’ 
rate, Marscdlc.'*^, A^fia Banking Corp ■ 31)11 
csk I'lilm.ilc. Mnrseilles, Order; 2llo’ o.sk 
|'( i'clilnralc. Mar.HcillPH, Order; fi.oOfl bg' 
Miiiriale ami .5((0 lig. Mulpha've. Bremen 
Hffl.isti impm-iiiig ('orp of Am.; 75 d'r" 
c.iiisijc. Hamburg. Hciers, While A Co 
2 r»if bg. ehlitfale, Mar.HeilN'.if, Meteor Cron- 


iicis Co, 

(It dcr 

I’X KH)I\L’ 

A Moore. 

Ql KIIIL\('MO 

FfPiirih AllaulK 
1,71" 


1(K 
C dr 


chlorate, MiirseillT.H, 
Uouerdam. IsUrihitni 


".Mo l)g., Bueiio.H Aires. 
Nal'l Bank of Boston; 
bi;. Hiicnos Aites, Fir.Mt Nat’l Bank. 
2 , 0 (., hi;, Hucims Aires, (luaratity 'Trust 
Co., 285 bu., Buenos Aires, Order 

(ILK’K.siLVFK- l.ooo fl., Seville. Order- 
1.000 11.. Ali(-;(iite, XallotiU ('ny I^ank; 
5(1 11. Vei-a Ctnz. I’oilbm A Poirier. 5 , 0 ( 11 ) 
n . Lomloti, iirdei- 


UI IMNL 2 

(H-cetT A Co . 2" (;s . 
I’odt Chcni Works, 
Order. 

SIIHLI-Af- .};{ 

A 


Uolk.iilam, It. W. 
Uottcribim, Malliiick- 
4 CH,, Uoilertlam, 
( 

. Uolterdiim, A. Hurst 
''o . 30 bj.; yinuct, Hambui'K, KaHcbicr- 
( n.'ilttcld .siiellae (\), 

.SIKNNA— 5(1 rsl\., LcEiioi-ii, J. L Smitli 
A Co 

HTARCIJ—15(1 he potalo, .Stfiii. Hall 
A Co., l.oiui hg potato, C.ilz .Atiieiicau t'o. 

SALTS- lo.'hto hg. ultratc. 
b(ui(|uc, Du Ihiiit d, Nemoui'^ A Co ; 120 
bill hyposulpbnle. Maj .'-.'IIIch, Order 168 
CH cvouiide, Mai-Heilles. Nat'l Cpy Bank. 
187 c.H. cyanub', Havre. Asia Hanking ('orp . 
HI.LUG hg niliatc, AV. U Crace A Co 2 101 
bg nitrate. Valparai.so. W U Crace A Oc 
10(1 dr Hulphili-, Itn.Htol. n F. Downing A 
Co ; 125 bg. tluondc. MarscillcM, Nat’l (’Ity 
Hank, J12 cs cvauidc. Maisedles, Asia 
Hanking Corp.; lOO bbl. lij-posul|.liitc, Mar- 
.scilb'H, !•: M Sergeant A Co.. 12" bg do. 
Marscitle.s. (irder 

STUONTII M MTltATF—30 c.sk , Ham¬ 
burg, A KlIpHlcin A Co 

HLMA<’-- 700 bg , HHtcelona, Crdci , 10 
bg. M.if-Mcillcs, Older, 1.2.5" bg,. I’alerrim. 
Oidet .< 

T.ILC —200 bg, (leiioa, Crdor 
Bonlcau';, T.. A. Salomon A Bros. 

CtMioa, 1, ,'\ Salomon A Hro.s 

Ceno.H, Hal. Disc A Trust 


Coo bg 
700 bg, 
75" bg. 
300 bg., 


, 200 bg. Cchim, 


Cimoa, C. H Chrvstal A C 
ilammill A Cillespie 

T.tRTAlt'- 42 csk , Naples, 'fai-tar Cliem- 
leal ‘Works; 150 sk . MarseillQs, Tartar 
Chemical Works, FjH sk. Murseille.s, r,. 
PMzei- A Co.; 420 bg.. Marseilles. Royal 
Hakitig Powiler Co , 280 bg . Mjtrseilies, 
TMI/.i't a Co. : Co csk , Miir.seilleH. ‘I'artar 
Cbenjical Worlc.s , 7C5 sk., Oran, Tartar 
Chemical W.irks, 330 .sk . oiari. C Pfizer 
A Co : 11 sk.. ‘Valpsralso. C I’flzer A Co.. 

I 320 l)g.. Marsi'ille.H. Royal Making Powder 
Co : 80 bbl MarHelllc.H, Tartar Ciiemical 
Wotlcs; 122 csk crude. Palermo, iuiyui 
Baking Powdeij Co 

TARTltATK OF LIMK—on bg , Mflii 

aellles, Order; 110 bg., Mar.scillefi, C, Pfl-zer 
A Ci>. 

VERMILION — 1 C esk., Lon/lon, Poiuertrv 
& Fischer 

W'.'IXKS—22 iig bees. Atlen, (irder; 0"" 
bg, montan, Bremen, (irder; 67 bg car- 
nauba, Barn, internutlonHl Aoeeptance 
Bank; llO os. Itees, Havre, Strohmever & 
Arpe; II hg heo.s. Cotiuimbo, W. R. Crace 
A Cn.: 32 bE.. do.. Talcahnano, Duncan Fnx 
A Co.; 47 sk.. Val^nraiso, W R. Grata- A 
Co.; 50 ea b(M>H, Hiniburg, iniiis, SpeMcn 
A Co. 

WHITING-- 101 bbl... Hamburg. Order 

WHITE PIGMENT— 224 bbl Christiania. 
Titarnlum PiEment Co. 

KINr rHl,OBin‘E-169 oak, HBmburE, 
Pfnltx A Bauer. 

ZINC OXIDE—330 bbl., Maniellles, 
Order. 

ZINC WHITE—33 csk., Bristol. Rolchard- 
(- oulftton. Inc. 
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CHEMICAL AND METAOiURClCAL ENGINEERING 


Current Prices in the NewVork JWark^ 


tor Chemicah, Oili and Allied Rroducte 


General Chemicals 

^(’,cticanI^.vd^i<le, 8>*,ci(lrHiii8* Hi. )U 53 • 

AcPioni'.druni* \h .2S • 

Aci<J.Hcetio, 28'V.hbl. lonih 3 3H- 

Arctic, 36'‘(, bbl. ..... KJlIlli. 6 73- 

Glncml, ‘)9J';,.bbI. .. lOOlb U 01) • 


Boric, bbl. 

lb 

101- 


Citric, kegB .a 

II) 

49 - 

52 

Korriiic, tty^o. 

Ib 

. 14 - 

Ib 

Gallic, tech. 

Ib. 

45 - 

5(1 

Hvdrofluiric, 5?:’;,carbova 

lb 

.12 - 

1 ^: 

Lictio, 44';., toch., light, 




bbl. 

lb. 

• Lij- 

(2 

22'’; teoh , light, bbl.., 

lb 

,05 - 

06 

Muriatic, 18" tanks 100 lb. 

90 - 

1 01) 

Muriatic, 20°, tanks, lUUlb. 

1.00 - 

1 10 

Nitric, 36°, enrhoyn. 

lb 

043- 

.05 

Nitric, 42°, earbovs. 

Ib. 

06 - 

.061 

Oleum, 20'tankfl . 

ton 

18 50 - 

19 00 


Oxalic, orystala. bhl, .. lb. .11 
Plioaphonc, 50,'i cnrhnys lb. 07 J 

Pvrogallic, rcniibliincd. Ib t SO 

Kiilpbiiric, 60", tankn. ton 9 SO 

Hnlphuric, 60°, (Iriimn... ton 11 00 

Riilpluinc, 66°. tunkH .. ton 16 00 

Sulplnirir. 66° drums_ ton 20 00 

Tnniiic, I'S.l , bbl. lb. .6S 

Tiiniiic. lerli , bbl lb. .45 

Tarlurip. imp., powd . bbl. lli . 16i 

'I'artaric,dorin«tic.bbl.. .. 11>. .37J 

TunBHtir.pi'rlb . lb. 1.10 

A1c()Ih> 1. I>uty], dniniB, fob 

works. lb . 26 

Alcohol ethyl ((‘oloKne 

«piritl.bhl Hill 4 75 

T'llul, 190p’f I'S I'.lih] c;d 4 70 

Alculiol, rnetliyl (Her Mi'tliano!) 

Alcohol, (li’iiiiturrd. 190 proof 

No. I, ijprrnil bbl Rill 41 - 

No I, l90pronf,HlH-riiil.<lr kuI. IS 

No 1, 188proof, libl pill 42 - 

No I. IS8|>roof.dr Kill 16 

No. S, IRBprool.bbl Kill 40- 

No S, Iftftproof.<lr pul . 14 - 

Alum, aniinoniu, Itiinp, bbl 11). (Hi- 

]‘oinsli. lump, 1)1)1 lb 02]- 

('broiiir, lump, potash, bbl. Ib. .OSj- 

•wSluininuii) 8iil|ihule, com , 

blips . lOOIb. I 50- 

Iron fn-i' bupH II) . 02|- 

A<|U(i ammonia, 26", druiii.s. . lb .06;- 

Ammoniii, iinliydroUM, ryi lb. .30- 

Amuioniuin rarbopiu e, ])owil 

oaskN, imported lb. .091- 

Atnn)oiiuim carhonab', powd 

domestic, )>l)l . . lb . 13 • 

Amnionium nitrate, terb , 

ranks . 11) ,10- 

Snivl acetate terh , drums nal 3Sfl- 

Ar.scmr. wbilr. povvd , bbl .... lb • lAJ- 

\r.srnic,red,powd .kep,?. * lb 14^ 

Itarium carbonate, bbl. ... ton 70 00 - 

Barium chloride, bbl .... Ion 83 (10 - 


. 10 - II 

3 SO - 3 75 

n;- 141 

141 

70 00 - 75 00 

83 no - 85 (HI 


Barmin dioxide, driiiiifi. 

. . lb 

. 18 - 

18' 

Biirinni nitrate, r.iRks 


.08 - 

08' 

Barium Ruiiili.'ite, bbl... 

. . 11) 

(14 - 

.04! 

Bhinchte. drv, bl)l. . 

11) 

.04 - 

.041 

Bleftohmir povt^ler, f.o b. 
drum.H . 

wks . 

.1(10 11) 

•1 90 - 


Rpnt N Y. drums_ 

U luoll) 

2 40 - 


Borax, bbl ... 

. 11) 

.n'.i- 

05'. 

Bromine, ciiNi'B . 

11). 

28 - 

311 

f 'aleiiim acetate, bayn 

. 10(1 ]l> 

4 00 - 

4 05 

Caleiuin arxenate, dr . , 

lb 

If) - 

16' 

('alemm Carbide, drums 

Ih 

o^U 

05' 


('ulemm clilonde,fusotI,ilnijnH 1 on 72 00 - 
Oran.drumH, . Ion 28 00 - 

• Calcium phosphate, mono, 

bbl. lb 1)61- 

Camphur.eiusps . ll>. .86 - 

f'arbon b]Hulplm)e, drums .. b», 07 - 

^•f’Hrbon tetnipnloridc, drums, rl), 091- 

Cbalk, p r e 0 i p ■—clornest in, 

light,bbl . Ib. .n4J- 

Poirieatte, heavy, bbl.. Ib. . (lU • 

Imported,liRhl,bbl Ib. .04'- 

Chlonne, liquid, tanks, u'k.s lb -^51- 

Cvlinders, 1001 b , wks lb. 06 - 

(’ylindiTfl. lOOlb , R))<.it !b. .09 - 

Chloroform, tech,,drums. .. lb. ,35 - 

Cobalt oxide, bbl. lb. 2 10- 

Copperoti.bulk, f.o.b. wk#.... ton 20 00 
Copper carbonate, bbl.. . lb. 19 

Ci'PP*-’t‘®y*'‘'de, drums.. ^ lli 47 - 

CopperBulphat«,dom.,l)X..l001b. 5 75 - 
Vnp. bbl ... r. 10011). 4 75 

Cream of tartar, bbl.lb. .25j- 

Kpaom salt, dom., tech.. 

bbl.100 lb. 1,90- 

Epsom aalt, imp., tceh., 

ba<t.91001b. .90- 

Epaom aak, U.S.P., dom.. 

bbl.100 lb. 2.50- 


Etbyl Metate, pure facet lo 


lb. 

.86 - 

.88 


07 - 

071 

fl). 

09i- 

10 

Ib. 

.041- 

04' 

Ib. 

.nu • 

• oi; 

n>. 

.^4' - 

05 

ih 

.(51- 

05' 

lb. 

06 

06' 

lb. 

.09 - 


11). 

.35 - 

38 

lb. 

2 10 - 

2 25 

ton 

20 00 

21 00 

Ib. 

19 

.20 

n. 

47 - 

50 

til). 

5 75 - 


lb. 

4 75 

5*00 

lb. 

.25'- 

26i 

lib. 

1.90 - 

2.15 

lib. 

.90 - 

I 00 

lib. 

2.50 - 

2.60 

Ib. 

. 13 - 

.15 

gal. 

.80 - 

.81 

gal. 

.95 - 

1.00 


T hese prices arc for the spot 
market in New York City, but 
a 8p>ecial effort has been made 
to report American manufacturers’ 
quotations whenever avniUtble. In 
many cases these arc fo; material 
f.o.b. works of on a contract basis 
and these prices arc so designated. 
Quotations on imported stocks arc 
reported when they arc of sufficient 
imixtrlancc to^ have a material 
effect on the market. Prices quoted 
in these columns apply *to large 
(fuantities in original packages. 


Formald^hydi), 4{F|, bbl . lb 
Kulltrscarlh-j-miii . puwd , net ton 
I'uHf'l nil. red . drums Ktl 

I'kiMol oil, crude, 'iruiini gnl. 

(llaubersHiilt, wks .bagH lOOlb 

(lliiul)erH Halt, im)>. bmex IUU lb 

(li.voitriiw, r p , drums extra .. II) 
(•lycerine, dyuHtiiile, drums . lb 
filyoenne, onnie 80't,, InoHe Ib 
iouine, reHul)lmie<l lb 


Iron oxide, red, casks . . 

Lead; 

Whit e.ba8iocari)onute, dry. 

Ib. 

12 - 

IH 

DudcH 

Ib 

.09}- 

10 

White, ba.Hie Hulpluite, casks 

Ib 

091- 


White, in Dll. kegs. 

lb. 

121- 

. 14 

Bed.dry. casks. 

Ib 

II.’- 

.12 

Be<], m Dll, kt'g.H 

11. 

13)- 

.15 

I,e:nl acetate, while crys , bbl. 

lb 

14 - 

Ml 

Brown, broken, eiLsks 

11) 

13 

n 

Lead urseinil e. powil . l)bl 

Ib 

23 - 

24 

Liino-Hydrateil. bbl ])er 1 m 

16 80 - 

17 00 


Limy, liUnip, bbl .. 28(1 ib 

LilliurKe.cniuiii .casks... lb 

Lit Imphone, ban-H . lb 

in bid lb 

Magnesium carb , tech , bH);-‘» ll> 
Melliaiiol, 9S‘ , , 1)1,1 mil 

Methppol, 97'’,, 1)1,1 gal 

N'ickru Halt, (Imil lie, bbl. . 11, 

NickW sabs, suiRle, bbl lb 

l*li()S|! eiu) 

(’lionpliorus, red, raseH Ib 

I'lioMpiioniS, vellow, eases lb 

I’oliisamm biehromale, easks U, 
J’olussiuin bromiile, gran . 
hl)[ . lb 

rot.a.'s.'.iumearbonale,80-83',, 

cainiiiol. easks lb 

Po(a.shium ehloDiie. nowri )l, 

' roiasHium ryamde, urums Ib 

i'lilafAHiuin. first, horts, cask lb, 

j’uLu.ssium hydroxide leiuiHtn- 

pnliisli) ilrunifl . . 11 ) 

Potiisflium iodide, eases.. . Ib 

Pol n>‘Hiuiu nitrate, bbl. Ib 

Potassium permuncanate, 

druma 11 ). 

Potas-sium prusHiate, red, 

eiLsks lb. 

P(>tan.Hiiini pruH.siate, yellow, 

casks . . . lb, 

Sulnmiriuniae. white, gran , 

rin ks, imtiorteil , lb. 

Haiuinmoniiie, while, gran , 

!»'>!., doinrstie lb 

Grjiv, Kran , (‘iLskB lb 

.SaNod/i.bbl . . . ...inOlb 
.'^ult oaky (bulk) ion 

.'^odu nsh, liidit, 58'flat, 

hiiRH, «^nt met 100 lb 

Soda asii, niflit. baaia, 48';, 
baKB, eoniract. f.ob. . 
wks.. ion lb. 

Soda ush, liirht, 58';., flat. 

bnKH.refluht iOOIb 

.Soda ash, dense, hags, con- 

tniel.baHiH 48':^. .. lOOlb 
S{Kla atih, denBu, in bugs. 

renaln . . 100 It) 

.Soda, PHUBlic, 76',';., gobd, 

drt'riB, f.tt.#... ... lOOlb. 

Soda, caustic, baaii 60':’;, 

wlu,, contract. .lOOlb. 
Soda, cauHtio, ground end 

flake,contractu .. lOOlb. 
Soda, caustic, ground ami 

flake,re-saic, lOOlb. 

flodhim Bcctatc. works, bags.. Ib 
Sodium bicarbooaU-. bbl .. 100 Ib. 
Sodium bichromate, caBkn.. lb. 
Sodium biHulphate (alter cuke) Ion 
Sodium biaiiiphite, powd., 

tJ fl.P.. bbl. . lb. 

Sodium efaloratc.kflge. lb. 

Sodium ohloiide.long ton 

Sodium oyanide, cbm . Ib. 


I Sudyini flunride, bbl..,. 
Sudtutn hypoHulphito, bbl. 

Si, (bum iiilnie, riiftka > 

Sudiiiin peruxide, p«,wd .ciiHi a 
I So<liiiiu plioNpliaie, dibiiMe. 

' bbl 

Sodium i'ru«jiiate, v<‘l drnina 
Soibum aalicyiie, druma 
Sodium .Hilieate ',40', drums' ! 
Sodium silinal • (hO". driniiH' I 
Sodium sulph. le, fuaeii, 60- 
62',, druiiiH 

Sodium aul|)liiti*. orys , bi,l . 


Sul|)hur, orude ... 

At mine, bulk 

Sulphur, flour, bag .. ..1 

Sulphur, roll, bag | 

Sulphur dioxiile, Inniid. eyl, , 
I'ali!—iin|)orted, lings 
Tdo —ihunestie powd., bagl, 
Tin bii'hlonde, bbl. ... 

'I'm oxide, bbl . 

Tin eryaialH, bbl 
Zme carbonati', i)ngB . 

Zinc chloride, gnm, bbl.,.. 
Zinc ryamde, drums. 

Zinr oxide, , lend bbl. 

S' ,',tendHulphale, InigH 
10 to 35 ‘lead niilpliate 
bags . 

Freiieh, red seal, l)agH 
l'reneh,Kie)mHeal,bags , 
I'reneh, whitenenl, bl>l 
Zinc sulphate, bbl.. . I 


Ih. 

$0 09 - 

10 lot 

II). 

»02l- 

.03 

Ib 

1)71- 

081 

1 Ih. 

.28 - 

.30 

Ib. 

.031- 

.04 

lb. 

,15 - 

16 

Ib. 

.47 - 

52 

IOOIb. 

.80 - 

1.25 

lOOlb. 

2.00 - 

2.23 

Ib. 

.041- 

.04', 

lb 

03*- 

03; 

Ib 

.121- 

.13 

. Ib 

04(- 

05 

ton 

18 no - 

20 00 

ton 

16 00 - 

18 00 

mil) 

2 25 - 

1 35 

lull). 

2 00 - 

2.10 

lb 

08 - 

08) 

t<in 

30 no - 

40.00 

ton 

18.00 - 

25.00 

lb. 

.121- 

.13 

lb. 

.48 - 


lb. 

.34)- 

.35 

lb. 

.14 - 

.141 

lb. 

.064- 

.06] 

11). 

.37 - 

.38 

lb. 

.08 - 

.081 

Ih 

.071- 


!b. 

.07 - 


lb. 

.093- 


Ib. 

.10 - 


Ib. 

.12 - 


)01b. 

2.50 - 

'3.00 


Coal-Tar Products 


.Alplift-nnphiliol, ernde, bbl . . 

III. 

10.65 ~ 

r.'.8n 

Ahilia-nuplitliiil, ref .bill 

11 . 

.75 - 

.90 

AI|)liii*imi)lithvlHmine, l)bl 

lb. 

.35 - 

37 

A mime ml, dnims . 

Aniline salts, hb). 

Ib. 

.16- 

. I*- 

Ib. 

.23 - 

4 

A III hraeeiie, 8(7",, drums . 

Ib. 

.75 - 

t.Ui) 

A n t h r a u e n e, 80*;, imp., 
dru'ns, ilul v Piiid.. 

lb. 

.70 - 

.75 

Antliraqiiinune, i'}'”,, l)usl.<;, 

dnuus 

B), 

.70 - 

V75 

llenzakiehyde B S.P .oiirliuys 

Ib. 

.1.40 - 

1.4 3 


ti'eh, drums 

Umizeiie, pure, wiUer-while, 
laiikB md drurnN . 
Benzene, 90' ,', tanks it druma 
Bi nzene, 90' ,, drums, resiile.. 
Benzidine Inise. bl)!. . . . 

I BenzidiiK* Hulpfuite, libl .. 

I Briizoie aeid, P S P., kega 
Benzoiiti' of soda, L S P . bbl. 
Benzyl eh^iride, 95-97';;, ref . 
drums 

Benzvl eliloride. ferh , druiiii 
Beta-nnplithiil, teeh . bbl .. 
Beln-tui|)hthylamini', terh. , 
f'resol, O.S P , rlrtims. % . 

(irlho-rreHol. drnmfi ... 
(’rcHvln; iteid, 97'';, n-siilc, 

tlniiiM . 

95-97';, dniniH, rrHuli*.,. , , 
]3ie'»lorbeiizene, drums.... 

Dielhylanihne, 'Irunis. 

I >iitn'lhvliiiiihne. driiins .. 

I )milrnbenrene, i)b],. 

I )iiiitroolori,eiizenee bbl. 

l)imtroiiii|)lithiilr-n,bbS 
I iinitroplii'nol.bbl 

I linitrololueiie, bbl. 

i hp od, 25',',, drums. 

Inplienvlamiiie, bbl. 

jl-ac.ld, bbl. ... . * 

Mela-plienvlenednimine, bl)l. ■ 

Afmhlrrslu'ion), 1 ) 1)1 . 

Monoehlorbenzeiie, drums... 
Morioelbvlanihne, ilruniH... . 
.Niii>hthiilene. (laki-, bbl... 
Niiphthaleiie, balls, 1)1)1.. .. 
Naphthionate of Bixln. bl)l.. 
Naphthiotiln arid, rrmie, bbl. 
Nitrolienterie,drums .... 

Nitro-naphfhnlene, bbl. 

Nitro-toluene. dniniB.. . 

N-Wucid.bbl. 

(>rtho-amidophcnol, ku-gs 
(Irtlio-di^dorbenBein* drums 

(Irtho-nifropbenol. bbl. 

Ortho-nitrotoluene. drums. ■. 

()rthf>-t.oluidine, bbl. 

Hnra-amidophenol, base, keRS 
Para-amidophcnol.Hf’l. kegs 
Para-dlehlorhenxcne, bbl... 

Paranltroaniline, bbl. 

I’arar-nitrotoluenc, bbl. 

Para-phenylcnedTaRuno, bbl. 

Para-tolulnina. bbl. 

Phthalifi anhyaride, bbl. 

Phenol, Uii.P., druma. 

Pierlfl aeid. bbi. 

Pyridine, amn., druma. 


I 15 - 1.20 
1.10 - 
.07 - ,09 

,.50 - ,60 

.42 - .4) 

.19- .20 

.22- .25 

.30- .32 

.35- .40 

. 20 - .22 

.25 - .30 

.50- .52 

.80- .85 

1.00- 1.05 
3.00- 3,50 
.08- .10 


Ib. 

.17 - 

.20 

lb. 

.90 - 

.92 

lb. 

.10 - 

.12 

lb. 

.14 - 

.•9 5 

lb. 

1.20 - 

1.3(1 

lb. 

1.25 - 

1.35 

lb. 

.17 - 

.20 

Ib. 

.70 - 

.75 

lb. 

.60 - 

.65 

lb. 

1.45 - 

1.50 

lb. 

.95 - 

.98 

lb. 

.3? - 

.38 

lb. 

.48 - 

.50 

Ib. 

.20 - 

.22 






























10S4 

AnUine, Imp., druiiM. 

»«»oro^LU!ob.,k,p,.. • 

RMoram), pure, kea.T_ 

1i*nH. bbl.... 

Silieyne Mid, j)bi. 

flaiioyllo ukl, U^i.rT, bbl.'. 

8olT«nt DAphtba, wnter* 

whltp.drunia. 

(>ud»,drum .. f . 
Sidphanitio acid, crude, bbl.... 
Tbioparbanilide.keflfl . . . 

Tolukiiiic, ke^ . 

Toluidine, murd, kesa.. . . 
Toluene, tank cars. 
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t 

•2.50 - 
1 50- 

$2.75 

1.60 

lb. 

2.25 - 


lb. 

.55 - 

’!60 

!b. 

37 - 

42 

ib. 

do - 

.45 

Ml- 

.27 - 

.32 

K'* 

.24 - 


.18 - 

!20 

lb. 

.35 - 

.38« 

lb. 

1.20 - 

1 30 

lb 

.30 - 

35 

gal. 

.30 - 

,)5 

r 

.35 - 

.40 

,47 - 

49 

gal. 

.75 - 

1 00 

gal. 

37 - 


gal. 

.32 



Xylene, pure, drunii.. ., 

Xylene, com , drums .., 

Xylene, com., tanks. 

Naval Stores 

Rosin IHX bbl. 28011) 

Koiiti»I,bbl .28011). 

Rosin K«N, bbl .,280 lb. 

Rosin W.(J-W.W., bbl , .280 11) 

Wofxl r»isiji, bbl. .. .2801b 

Tumcntlnc, spirits of. bbl,. rhI 

Wtxxl. steam disf bitl ... gal 

Wood,dt>if diBt.,bbl. (ml. 

Pine tar pifcl>, bi)l 201) lb. 

Tar. lilt) burned, bbl... 500 lb 

Retort tar. i>bl.. . SQojb 

Koain «)ll. first run, bbl , Ittil 

Hosin oil, seroixl run. bi)l, khI. 

Rosin oil, third riin, bbl , hhI 
l*iiie oil, iteani (list pal 

Pine oil, pure, (lest dist pal 

Pine tar oil.rrf., gti). 

Pine tor oil, ertule, tanks 

f.o.h Jurksonvilh-, Fla . pal 

Pine tor oil. double ref, l)ii] gal, 

Pine tar, ref. thm. bill , pal. 

Pinowood oreosoli', ref , bbl pal. 

Animal Oils and Fats 

Deffras.bbl 
(ireaae, yelloH, bbl 

J.ard (al.l'Aira Nir l.bbl 

Neat.ifootoil, iOtU'R til)l 
No l.bbl I 
Olrs) Sti'iirinc 
Ue<l (>il,di,sii!I('tl,d p.bbl 
Hnpoiiilicfl, bbl . 

Tallow, oitrii, Inose 
I'ullow oil, aoi<lle*.s, bbl, 

Vegetable Oils 


tS 90 - 

ii 1)0 ' 
ft 20 - 
6 50 
ft 00 - 
I 03 

ft5 - 


.45 - 
.48 - 
.52 - 
.75 
.70 
.48 - 

^2 - 


7 50 
ft 10 
I 04 


I ) 00 
17 III) 


CMloroll.No. 3 .bbl. , . 

Ib 

$n 14 - 


Cantor ( 111 , No, l,bbf.. 

III 

14 ' 


ChinHW(io(i()il,]il)l. 

III 

26 '- 

2 H 

Cix'onut oil. (‘eyloii, 1 ) 1)1 .. 

lb 

II'M 

( Valoii, liiiilot, N Y 

ll> 

08 ; 


Cocotiiit oil. (’ocjilli, bbi. . 

tb 

09 ; 

10 

Corn oil, cnidji, 1 ) 1 ) 1 .. . 

lb. 

171 

Cniih', (uiik'«, (1 lib iiiilh 
CutloiiHi’cd oil, crude (fob. 

Ill 

.O'l; 


mill), tiinkia 

lb 

H) 


Hiiiiiiiier velhiw , bbl . 

Ib 

IJ' 

11 
i; 

Winter yellow, tibl 

lb 

13 ; 

LinH|/Hl od, niw, car lots, bbl 

gal 

1 1 ? - 


Raw, lank curs (doin ) 

pal 

mil 

1 07 


Boded, ciirN. Ill)] {(loin 1 

1 14 


Olive oil, deiuiliired, bill 

gal 

1 1(1 •- 


Niilphur, (foolh) lilil . 

III 

(IHi 

(I'l 

Palm, Lupus, caHk.s .. . 

lb 

07 ; 

07 

Niper. (viHkH 

111 

07 - 

.07 

Palm kernel, bbl 

1 )> 

OHl 

08 

I’eanut oil, rnide, fanks (iiij 116 

11 ) 

. 13 - 

13 

IVaniit oil, relilied, bbl 

It). 

. IftJ- 

IhTilhi. 1 ) 1 ^ 

ill 


Ift 

Hopeseed oil. refined. )>))1 . 

pul 

83 - 

84 

Rupi'seed nil, blown, l>bl 

pul 

88 - 

89 

Rcfiiiine, t)bl 

Ib 

m; - 

32 

Boyn l>ean (Maiydiurutii), bl)l 

II. 


12 

Tank, f.o b Fucifie coilhI 
Tank,(fob.N ,3 ,)• . 

Fish 0 

11 ) 

.09 

10 

tb 

ik' 

lO]- 

II) 

CihI, Newfoundland, bl)l 

gji) 

$0 70 

$0 72 

Menhaden, tight iirf'SRed, bl)l. 

pnl 

7 ft - 

White blniclnil, 1 ) 1)1 

pal 

78 - 


Blown, bbl . • 

g'l! 

82 - 


Oude, taiikslf o b l;i*tiir\) 

pal 

50 - 


Whale No. 1 crude, tankH, 

a 


coast. 

ib 



Wiiitrr.iiHtiinil bill 

pal 

7 () - 

78 

Winter, bh'D c! 11 'd, b 

pal 

79 - 

80 


Siirdac, irround, bogs tun 

Huiunc, domeeiic, baj(s . ton 

Hfaf^ib, corn, bafts 100 lb. 

Tapioeaitour, baci. II). 

Extracts 


$65 00 -$67 00 
40.00 ~ 42 00 
2.97 - 3 07 
,06 - .06J 


lb 

lb. 

lb. 

lb 

lb 

11) 

lb. 

lb. 

lb. 

11 ). 

lb. 

lb. 


Archil, coDO., bbl. 

(Jhffitnut, 25^';, tannin, tanks. 
!)ivi-diVi, 25^ tannm, bbl. .. 
Fustir, crystals, bbl. 

Fustic, Iniuicj, 42°. bbl 
(Jambier.hq . l^’A. latinm, bbl. 
Ifematmc crys , nbl 
Hemlock, 25*^;^ lunnin.bbi , 
ilypernic, solid, drums.. 

Hypernic. li(]uid, 51", bbl.. 
IvORWuod, crys., bbl. 

I.opwfKxl, lig , 51", bbl .. 
t^uebracho, ^ilid, 65';, tannin, 
bbl. ... 

Suiiiftc.dom., 31", bbl. 

‘ Dry Coldtrs 

HJucks rurbontfas. biucs, f o.b. 

works 

Tjii)ir>lili(('k, l)bt 
Miiieral.biilk . . 
llliii's-Hiouie, bl)I. 

I'niHNiiiii, bill . .. 

ritriiniHnne.^iliI 
ltr<i\Mifi, Nieima, I la! . hbi 
.‘'iriina, Doinestir, 1 ) 1)1 
Fliiber, I'urkey , l)bl 
(ireens-t'liriiirie, (' 1 ’ Fiplit, 
l>bl 

Chr'iiiK , coiiinicieinl, blil 
I'ans, liiilk * 

Reds, < ')iri)iiiic No 40, tins 
t'xide rr.i,.asks 
I'am (oiler, keys 
\ erniilioii, i'.iiitlihh, bl)l . lb. 
Vell-w.Clirnior.C I- l,|)ls 11, 
Orlier, I reiicli. eimk.K lb. 


$0.17 - to. 
.02 - 
.04 - 
.20 - 
.08 - 
.08 - 
. 14 - 
.04 - 
.24 - 
.10 - 
10 - 
.09 - 


I 


lb 

11) 

toll 

. b> 

lb 

lb 

lb 

11 ) 

lb. 


lb 

II) 


.041- 

.061- 


.03 

.05 

.22 

,09 

.09 

.18 

.05 

.20 
. in 

■ 05 
.07 


$0 20 
12 
35 00 
.55 
55 


Waxes 


06 - 
.03i- 
04 - 

32 - 
.12 - 
.30 - 
4 50 - 
10 - 
I 00 - 
1.30 - 
.20 - 
.025- 


10 24 
40 

15 00 
60 
60 
.35 
,.14 
04 
.041 

34 

.125 
.35 
4 70 
14 
I 10 
I 32 
21 
03 


lb $0 

f)3; 

$0 04) 

Bnvberrv, bbl 

Ill 

lb 

oii; 

Oft; 

92 

UecHwiix, criid' . luigH 

Ib 

pal 

90 

HeeMwiix, reliiii'd, light, bng.'i , 


pill t 

30 - 


Hei'swiix, pure wJiKe, cjihch 

III 

pal 

92 

.94 

(’aiuh'llilii. Imps, 

111 

111 

09 - 


('iiriiaiili)i, .No 1, blips 


10'.- 

in; 

No. 2, Noith ('oiiiitrv, iiapM 

Ib. 

lb 

itr 

lo; 

Nr'. 3, .North (’ountry, blips 

111. 

III 

07; 


.bipnii, cascH 

II1. 

gal. 

94 - 

.96 

-Moiiliiii. i‘i iide, hapB 


Oils 



FuruOiiii, enale, uihIcIi, 105- 
1 lOiii (). . 

lb 


124-126 1)1 


lb. 


Cf)Conu( rake, bujts. 
Cupra, Him <irieil ,b!U' 
Sun dru'd I'uribce, 
Culti^nseed nieul, f t 
Liiweed cuke. biiKH 
vdluetHl meal, baj:;* 


Oil Cnkeand Meal 


s.tej f ) 
Hist, .. . 

I). milin 


tun $30.00 -$3I on 


lb. 

Ion 
ton 

tl^U 

Dye & Tanning Material^ 


. 043 - 
045 - 
38 00 - 

34 on - 
36 no - 


05 

. 04 ; 


Albiuiieti, blcxxl, bbl ,. 
AU)uim'n. epR, teeii, kcR 
f’lM'hneivl.bagH,,. 

('utch, Borneo, bales 
(’utch, Raiipoon, bates 

Dextnnr, rorn, baR.s. 
Hexirme cum.bBp.s.., 

1 >ivi-di\i,ba <[3 . 

Kustir,sticks. 

Kustie, (’lii{) 8 , bags. 

Lugwoist.Sticks . 

IjObwooi 1, chips, bans. 

Bumor, lenvi's. Hirily, btigs 


lb. 

n< 


$0 45 - $0 50 


I no 

.100 


ii>. 

11 '. 

ton 

tot) 

lb 

ton 

lb. 

Ion 


.90 

.33- 35 

.04;- 05 

.13^ 135 

3 6" - 4 01 
3 9t) - 4 O') 
38.00 - 39,00 
30.00 - 35 00 
.04- .05 

26,00 -,30.00 

02i- .031 

70 00 - 72 OO 


11 ). 
ill. 
lb 

liip'S II) 


$0 30 - 
20 - 
. 32 - 
.40 - 
.201 
42 - 
23 - 
. 185 - 
. If) - 
.041- 

.04 - 

. 02 ’- 
.03 - 
.03*- 
.035- 
.04'- 
.05 - 
. 121 - 
. 13 - 
.141- 


$0 32 
21 
34 
41 

.215 
,43 
235 
. 19 
.161 
.045 

.041 

.03 

,031 

.Si 

,131 

. 14 ; 


Ref.118-1211 in i).biu:h 
Ref , 125 111 p , b.'Uis 
Ref. I2H-I30I), ], .blips 
Hof,, 133-135 1 ), p .bapH 
Ref , 135-137 It) p • biu'H 
Ste.inc and, mile nreH-sed 

1 >mjble jireSHcii, baes 

Triple prcsflt'dibagfi lb. 

Fertilizers 

Amiimniinu Hu]|)hate, bulk, 

f - I) w..rks, , lOfllb $3 25 - $3 30 

Fas double I,URN 100 II. 3 85 - 3 90 

BIoiHi, dried, bulk utnt 4 00 - 

Hone, raw, 3 ;iii<l 50. (rrmuid , t,,i) 27 (ID - 30 00 

1'isli Kcrnp. tliiiii . dried. wIlb. unit 3 75 - 

N'ltrate of M.Kill, blurs lOOlli. 2 45 - 2.525 

liiiikim', )iirIi prude, fob. 

f'liietiKo.unit 3 60 - 3 70 

Piio-plijitc rook, f (> b. tninci, 

1 loinht pr bble (.8-72';;, ton $4 Of) - $4 50 

T( III,r'» 3 i'i. 78-80', toll 8 DO - 8 25 

]‘oi’i,ssiuin imirinte, SO*,, b:ms (on 34 55 - 

I’utiihsturii snli>luite, Imas biiMS 

'‘D'V ion 43 67 - 

1’oiibie nmimro Milt ton 25 72 - 

*’***"'d ton 7.22 - ....^1 

' Crude Rubber 

Para—rprivrr fine Ib. $0 285 - $0 28; 

I'pnver eoarse . .. lb . 26 -. 

r|)nverr;iiic|ioball. |b 261-^ 

I’lantation -1 ir-l latex tTejio lli .28|- ’ 285 

Ril»lj('d eitioked 8l'<'( to lb, 281- 285 

Brown en'f)c, Ihm. «, 

clean. lb, 27- 

Atiib(>rcr(p('No, I.. lb. .20- 

Gums 


lb. 

If). 

lb. 


!b. 

II). 

Ib. 

Ib, 


$0 12 - 
23 - 
20 - 
20 - 

j 5 ‘: 
.22 - 
.65 - 
.20 - 
.09 - 


('opal, Conpo, nnher, biitrs lb 

I'.iiMt Indian, bold, baps. . Ib. 
AlHnila.paie.biutH Ib 

I’jnimak, No. I baps, , lb 

Darimr. Batavia,eases . lb 

Hinenpore, N(3 l.rasi's lb. 

Siapapore, No. 2, coses Hi 

Kauri, No. 1, rasofl ,. . 

(tnlinurv ehiTw. cuses 
Manjuk,Barbados,baps , 

Shellac 

Shellac, oninpe* fine, hops 
(,)ranp)‘Hui>orlim'. bans., 

A.C. Barnet, baps... 

Blenehol, boriedry , . 

Blenelied, fresh, 

T. N., bois. 

Miscellaneous Materials 

Aabcetofl, crude No. 1, 

Lo.b., Qjebw.sh.ton $500.00-.. 


$0 13 
.235 

,205 

. 20 ' 

285 

35 

.23 

.67 

.22 

.091 


$0 61 - 
,63 - 
nomin al 
.70- 71 

.50 - 
58 - 


Aabeetoe. afainxle, f.o.b., 

Quebec.ib.ton $65.00- 

Aibatua, cement, fui.b., * 

^ Quebec.ih.ton 20.00 - 

Barytea, pd.. white, f.o b. 

xnilU.bbl.net ton 16.00- 

Bnry^. grd.. off*eolor, 

i.o.b. milla bulk.. .nettoo 13.00- 

Barytea, floated, f.o.b. , 

Ht. Louia, bbl. netton 28.00 -. 

nar y t ea, crude f.o.b. 

niinea, bulk _; net ton 10 . 00 - 

Cwein. bbl., tech. lb. .174- 

China clay (kaolin) crude, 

f.o.b Ga.. .nettop. 7 00 - 

Waahod. f.o.b, Ge.net ton 8 00 - 

Powd., f.o.b. Ga. ., netton 14 00 - 

Crudef.ob. Va .netton 8 00 - 

Oround.f o b. Va,. m tfon. 14 00 - 

Jmp., lump, bulk . net ton 15.00 - 
Imp-.powd . netton 45(10- 

I'eldspar, No. I pottery ..]<optoii 6 00 - 
No. 2pt)ttcry . . .lonpton 4,00- 

No. Ibohp .... long ton 7.00- 

No. I Canadian, f.o.b ' 

ntill . lonpton 

Graphite, Ceylon, lump, first, 

(pmlity, bbl lb. 

Ceylon, chip, bbl , ... lb. 

High grade aiiiorphoua 
cnido .. ton 

Gum arabic, amber, acirfs, 

lb. .14*- 

uum (rttpaeantli, sorts, bflge . .lb. .48 - 

No. I, bags . lb. 1.50- 

KieBoJpuhr.f.n.b ('al ... ton 4u OD - 

Fob. N Y.. , ton 50 00 - 

MapucBite.ermle. f oh.Cal ...,Um 14 00 - 

Puniicestone,mil) ,casks .. lb. .03- 

Dom,, lump, bbl lb. ,,.05 - 

_ pom., ground, bbl , , lb. 06- 

Hdieu, gluHs sand, f o b hid. .ton 2 00 - 
Sihea.sandblaHl.f ol) Ind lull 2 50 

fcjilicii, nmorpluiUH, 250-nicsh, *■ 

f <>b Ill . ton 17 00 - 

Silicft, blilg, 881x1. f o b Fa i(.jj 2 00 - 
iioap.sfoiie, coarse, f *) b \'t . 

^ , b.aps . Ion 7 00 - 

Talc. 200 riicsh, fob, Vt , 

. baps . , ton 6 50 - 

Talc. 200 mesh, fob Ga., 

. bap.s ton 7 00 - 

laic, 200 riiesh, fob Los 

Angeles,baps .too 16 00 - 


•as.00 

25.00 
20.00 
15.pO 


11.00 

.181 

9,00 
9,00 
20,00 
12.OU 
20.00 
20.00 
50.00 
7.00 
5 50 
7.50 


20.00 - 22.00 

. 065 -. ,. 

. 055- , 

15.00 - 35.00 ■ 


.15 
.56 
1.60 
42.00 
55.00 
15.00 
.055 
.055 
.07 
2 50 
5 00 

17 50 
2 75 

8 00 

9 00 

9,00 

20.00 


Mineral Oils 

Crude, At 33 ells 


Pennsvlvauin. 


bid 

$3 25 - 

(-oriiinp.... 


bid 

I 85 - 

(’aboil . 


bbl 

1 9( - 

SoineiHot. 


bill 

1 75 - 

Illinois. 


bid 

1 97 - 

1 iidiitnu 


i.bi 

1 98 - 

K ■-iBan.lOUiil 

liom.'’, 2 fl(lop 

bill 

1 30 - 

(mhtornjfi, jjuee 

; uiid up 

bid. 

1 04 - 


Gasuline, 

Etc. 



pul $0 215 - 


pul 

pul. 

gill 

pul 

pul 


Motiprpiisfiline.Hii-i'l l.hl,-, 

Nuphtim, V. M. A F di-ud, 
steel bbl.s , 

Keriiseiir, ref tiuikwopnii 
Hulk, \V W ei{)*rl . 

Lubneutinp i.ils' i 

fyiiiider, I’enn , dark 
BlonmIePH, 30('i 31 gruv . 

Paraffin, pule . . . 

Sritndle, 200 , r)ale. gal, 

r«'(rol!ifuni, amber, bbls.... lb 

Piiraffuie wax (see waxes) 

Refractories 

Bauxite brick, 56% AljOj, fhi b. 
Fittsburgh 

Chrome brick, f.o.b. Flasterti shij)- 

pmg points ton 

Cbromocement, 40-50'; ('rjOj - ton 

40-45%* OjOs, earks, f.oh. 
Faslern shiptiing points,. ton 

Firerhiy brick, Inr <|uality, 9-in. 

) pliapi'S, f.o b Ky wks l.OOC 

2nd. (jualiiy, 9-in. Bhapi's, f.o.b. 

wks. I, 00 C 

Magm^ite brick, 9-it. straight 

(f o.b. wks.). .ton 

9-in arches, wedges and ke.vB. ton 

Scrape and splits ... ton 

Silica t)nck, 9-in. oixea, f.o b. 
Chicagoiiiflfnci 

Silica brick. 9-in. nieea, f.o b. 
Birmingham district , . 

F o b. Mt Union, Pii. . 

Silicon carbide refract, brick, 9-in. 


20 {- 


14 - 


07 - 


22 - 

25 

I 8 i- 

20 j 

24 

, 2 ft 

.22 - 

.24 

.05 - 

.051 


too $45-50 


1,000 

1.000 

1,000 

1.000 


50-52 

23-27 

23.00 

40-45 

36-41 

65-68 ‘ 
00-85 
85 

48-50 

48-50 

42-44 

, 100.00 


Ferro-Alloys 


-$225.09 


Ferrotitanium, 15-18% I 
f.o.b. Niagara Falls, 

N.Y.ton' $200.00 

Ferrochrumium, per lb. of 

Cr.6-8'J^C.Ib. lU 

4-6% C.Ib. .12- 

Ferromangancae, 78-82% 

Mn, Atlantic Mabd. ^ 

dutyjjaid.. ...gr.ton 125.00 -. 

Spicgelewon. 19-21% Mn.. gr.Um 40.00 -. 

Forromolybdenuin, 50-60% 

Mo.perlb Mo. lb. 2.00- 2.50 

Farroeilicon, 10-15%.gr.ton 48,00 - 50 00 

59 %. gr.ton 95.00 -. 

75%.gr.ton 150.00 - 160.00 
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Fcrrotutmsten, ’ 

perlb.of W t....... 4 lb. 

Ferro-uranium. 35-50% of ^ 

fj.perlb. ofU .fb. 

Feirovan^iuni, 30-40%, 

^ perib.ofV .lb. 


10.90- $0.9i 
6.00 -. 


3.50 - 3.75 


Ores add Semi-finished Products 


Bauxite, doi'i- crushed, 
drie<t, f.o.b. shipping 

pouiiB. 

(’hrunie ore Cuiif. coiioeii 
tnites, imn. ('r|C)j. 

C I f. Atiantiu seaboard... 
(”oke. fdry., f.o b. ovens 
(\,kc. furnace, f b oven* 
I'liiorspHr, jruvel, f.o.b 
iiiino** Illinois.. 
Ilnienife, 52% 'riU^ 
Muiigiiiic'sc ore, 50“% Mn 
r i f. /fllnnticscnporf . 
-Mungaucse ore, flienncnl 
(MnOj^ . 

MolybdeniH', 85''j MoS-^, 

|M>r lb. MoJSj. Si Y. 
.\lona*ite, per umt of TIiOj, 

■ p 1 f , All. seiiiiori.. 
ryr*B*9» Hpaii., lines, c.i f. 

All Bcnport . 

Pyrites, Hpiiii,, furnace site, 
c 1 f. Arl t(‘np<*rt .. . 
I’yrile.s, doin fanes, fob 

iiitne*, (In. 

Uut.ile, 95%, Ti(>2 . 

I'ujwslen, pelieelKe, 6U*;J 
WOj and •ver. per unil 
WOj . . 

liiijuslen, wolfruniile. 60';,'. 
WOjitud oyer, jiei iiiiil 
WOs 

IJruiiiiiiii ore (eariiotiie) jur 
lb of .... 

Llruiiinii) oxide, 9b";, per lb. 

Vanadium peritoxide, 99", . 
\'iut:idiiim or<’, per lb if, 
//irC'Ui. wiihlied, iron fr«'e, 
fo.b. Pablo, Fla.. 


• tou 

16.00 ~ 

$9.00 

ton 

22 no - 

23 00 

ton 

20 50 - 

24 00 

tun 

7 00 - 

7 50 

. ton 

6 00 - 

6.50 

ton 

20 00 - 

21 50 

Ib. 

.011- 

■ oil 

unit 

.33 


' ton 

75 00 - 

BU 00 

lb 

.65 - 

.70 

11). 

.06 - 

08 

unit 

• 111- 

.12 

unit 

.iij- 

.12 

unit 

12 

- 

lb. 

.12 -. 


unit 

8 50 - 

8.75 

unil 

8 00 - 

8 25 

lb. 

3 50 

3 75 

lb 

2 25 

2 '*0 

11). 

12 0(1 - 

14 00 

Ill 

1 00 


11). 

.1)4)- 

13 


Non-Ferrous Materials 


1 'opiiej.rlerlrolytic . . . 

Aluiiiimitn, 98 (,o 99*%,. 

.\iiliinony, wholesale, Cbiii<’t<(' and 
JitpiitieHe 

S'lekel, virgMi inelid 

.\'i(dvel, ingot and shor . . 

Monel ineliil, sliul and bh'Oks 

Monel iiieliil, iiigotH 

.Monel iiietid. Hheet bars 

I’ui. 3-(()ii lotn, Strnilh .... 

betid, New Vi>ri4,spot 

Iw'ad, F St Lcjuih. spot . 

/vine. spot. New York 
//UIC.Sput.F St lvOUl.9 

other Metals 


(’(iitH per Lb 
15 I5i 
25 2b 

^ 71 

2H 50 
51) 

32.0(1 
58 00 
45 0(1 
42 50 
7 25 
7 CO 
b 65 
b 31) 


.Sit\(T (oeDiriicrnul). 

• 

$0 65 

('iHiniuiih 

• 11). 

l.UO 

ItiHinulb (SUOli) lots) . 

11) 

2 55 

Di>l>ait . . 

lb. 

2 65(a ! 85 

Magnesium, ingot*, 90';i . 

. . 11). 

1.25- 

riahnum. 

f)t. 

114 0(1 

{rhllutn .. 

OX. 

260 OOtu 275 00 

l‘idliMhum.... 

oz 

80 00 

Moroiiry 9. . 

7511). 

67 00 


Finished Metal Products 

Warehouse I’rico 
Cent* per Lb. 


Cnppersheels. hot rolletl 

Copiier bottoms . 

Copper pods ... 

High briiBS wire ... 

■ High brass rods . 

Low brass wire. 

Low brass rods .. 

Brnsetl brass tubing. 

• Uraeetl broutc tubing 
Seamless onpper tubiiiK 

Seamless high brass lubiiiK. 


OLD METAL.S—The following i 
purebaamg prices id cents per pound 
(Copper, heavy and crucible.... 

Copfier, heavy and wire . 

Copper, light and bottoms . 

I/eaa, heavy. 

Ivoad, tea . 

Hraas, heavy.f. 

Brass. light . A 

No. 1 yellow brass turnings ... 

Qdc .hL... 


24 25 

29 75 
♦25 25 
19 37l 
17 00 
21.10 r 
22 00 

24.25 
29 00 

25.25 
23 50 

o the dealers' 

l!.60(u. II 8 
11 50(« ! t 6 
10 OOt"MO I 
5.75«6 6 0 
3 50a«) 3 7 
6 50(«'4 6 7 

5 75(«) 6 0 

6 75ttii .70 
3.75(70 4.2 


Structural Material 

The following base priees pn 100 lb. are for 
alruoturul shapes 3 in. by i in. and larger, and plates 
i in. ftZkd heavier, from jobbers' warehouses iu the 
eilicaaamed: ,, „ , 

New York Chicago 

Struotura! ahapea . ?2 H'iil 

Soft ateel bare. 3.19 3.04 

Boftstaelbarahapes. 310 3.04 

Soft steel bands. J- ’ 

Plates, i to I in. tblek . 1*29 3.14 




Industrial 

Finantial, Construction and Manufacturin); News 


fi fi f) fi f) f) fi n fi (1B ft fi II) fi i f\ ftftfi tjiiiiji [i II *1 f) ii 11 (11 fi II n fi II fi II [I D ,■( ri 1 () f) 



ConstfuctioD and 
Operation 

Alabama 

JliitMiNaHAM—The Nnphthiileiu' I’liMriicls 
rerently orKn^l7.'‘tl witli n eiij^ltal of 
?2r)0,0<l0, has tentHtis' plaiin \itulot' eon- 
.*<idornli()ii for the conHlruelien of n new 
playt for the prodtictlon nf uaphtlmlene nnd 
other ebeinleal KpecliillieH. W 1’. liinlhiim 
atid C, l» iTorty head the (•ompati> 


• California 

\\'A'rFo.svii.i.K—Th<‘ Ft tVo I’nlnl & I’lt;- 
nieiil <'o, (iperaling u plant near Wutson- 
ville I'm till prudiiitidii of retl oxide of 
iron, etc. li!i.'< pbuiH foi the IriMlallatloii of 
iidditioiiul etjiiipiiu'nt at 1 th jd-int for <‘on- 
.--liier.iblf lilt I'ea.^e in oiUpiU 

Tile A !■’ iJiliiioit' ('o,. 21a 
W I 1 Till St . l.oH .\nm’leh, (ul ju'oituft.s li- 

III I aliiiihj.', loi llu' puii liam’ tif u local mII'- 

I'oi the con«.tr\iclioit til .'i n'ov oil retlner\ 
f'-l liii;i led If) tost ;ihoiit fi)U,(a'l' 

Sw I'UANt'iSCo - The J. I> and A 15 

Spi’tiKcl.H Sectirit jes Co. opeiatlnK the 

W’c.storn SiiKHi Hchnr-ry, 2 I’liic Si . w’ill 
coniincncc the constrticllon of a new l-slor\ 
coticietc taiildin^ at tht* plant to co.nt iip- 
1)1 oxiiiialcly !|!l;-l.Y0fifi 

Watkokvimjc -> K T Konilc, Salinii.s, 
<'allf., Iia.^? actiuircd luopcity at Main and 
F'ord Sts , ay a site for a new plant for the 
inanufacltn c of hollow concietc piotlucts 
and other eenient -spceialties 

l.lKt'oi.N — Gl.'idduij:. Melh-an & Co . 
t'roeker Hldn , San h’ranelMeo, have com- 
nitMi^'cd the niHlallullon of a eonlmuoviH 
lnnnc‘1 Kiln al llieir Ineul potltry. ItCf) ft 
loiij^, and will make other adiiitioii.^t and 
iinju ovenieiitH foj' Die piodiietlon of looilim 
tile prodiM Ih • 

Sa.n DiKiiti—'I’he Vilrlfletl I'loduels Coiii 
lia.s awanled a tontraet to l>anKt; & Iter^;- 
Mniin. Timken I5ld>;., for tlie ereellon of tin 
Imital lailldln^.s for it.s piopo.st'd now plani 
at Oltt Town, near Sitri Diego, c.'^tlinnled 
to Cost ahont $7ri,000 The otjuipmenl in 
Ktall.ition will be arranged at an eaiK 
flrtle Geotge W Kumnier i.s general man 
iiper ^ 

Florida 

TaMI'A-—A ferllh/.er rnanufaeturing com 
pany, rejire.senltd by the ('liemltail Con- 
strnellon Do, Dhailolte. N (L. 1‘eter S 
Gllehn.st, preKulent. ha.s plans In prepara¬ 
tion for the iainatructlon of a now pliottphale 
jdant on .site along llie lllllHbor'mrph Hlver 
11 will eonsist of a numbtT of bnlldingy, 
with power iioUHe, and equipped for the 
nianufar ture of saperphosphate. • about 4 1 
to 17 fa r rent pure The jilatit with nm- 
ehinery will eo.yt in exeesK of $ 1,000 ooo 
The local Hoard of Tr-ade is Intc'centerl in 
the project 


r Illinois 


Dki'aTIMI—T he A K Staley Mfg Do 
(leddjs L.in*‘, miintifarlurtr of corn starch, 
elf. IH having irlany prepared for the eiee- 
lion of a 8-Ktory addition, 70x126 ft,, on 
7lh .St. estimated to cost about $6.0,000 
Fayviujs~ Firi', Mav 29. de.slroyed twf) 
buildings at tin- plant of the Herc*ley 
I’owdt'f Co. An ortlrhil i-stUinate of Iohh 
has not been made it Is pbmmvl to ra-bulhi 


Chicaoo—T he Chin Chin Chemical Co., 
couipi'lBlng a retient reorganlxalion of thi' 
Kational (Chemical C^o.. 719 North Well* 
St., has plans under way for tho erection 
of a tiew plant on 10-acre tract of land 
acquired at Inglealde Ave. and 138th 81.. 
Dolton district. It will bo 2-story, estl- 
mated to cost about $3r>0.000. with machin 
pry. Hlds will be asked at an early dale 
Jo.Bopn T. Hutton Is president. 


(/HiCAOO — The Archer-Daniels-Midland 
Co., oomprising a recant consolidation of 
the Archer-Danlols Unseed Co., Minne¬ 
apolis. Minn., and the Midland Unseed 
Products Co.. Chicago, has token over tho 
plant of the last noted company at Kines- 
bury and Blackhawk Sty., 200x400 ft for 


a consldoratlmi of $160,000. Tho factory 
w’lU be Improved and developed to muxl- 
rtrutn production. 

Louisiana 

KuzAnKTir The Cahusleu Mfg. Co., 
manufactuiri’ of pulp and paper products. 
i« planning for enlargements In Us plant 
to Incivaye the capueity from 10 to 20 
ton.H p<i- <hi\- The <‘ompHny recently In- 
ci-enyed H.h capital from $21)0.000 to $860,000 
for exjian.Hloti • 


Maryland 

Hai.timouk The itethlehern Steel (’orp., 
llcihlehetn. I'n , 1« perfecting plans for the 
InHlaliiition of a ni'w hUIcu goi plant at Us 
Sparrows Point works, for tho r-ocovory 
of Im’iizo! from cokc'-oven gas. The oqulp- 
nicnt will iiuhidc a departmoru for the 
ra-llning of brui/.ol 

Mausachuietta 

The Honton Pottery Co., 1G2 
Dorrdar SI , ha.s fthal plans for tne erection 
of a new addition to ItH idant to coat about 
$17,0(10 It IS purjioHi'd to Iii.hIhU additional 
c<miptncnl 

WoitruN---p'ire. May 28, c^'stroyed a por¬ 
tion of tlu> plant of Uh' r're.Hrent Tanning 
( o . with loss oatlniated at about $150,000. 
including rTiHchinery. It is planned to 
lelmlld. 

CAMiiJoncih> 'I'lic Mshc.x I5raKH Foundry^ 
DnivcrsU.s. lionton. has accpilred, property 
at Main and 6fh Sta., Cambridge, totaling 
about 20.000 .sq ft., aa n site for a new 
foundry, for which plariR wlU soon bo 
piepared 

Michigan 

IlA'rn.io Dukfk Tla‘ Sinclair Oil Iloflning 
Co. Ill We.Ht Wa.shltigton StT Chicago. TIL, 

I.H planning for Die I'onstructlon of a new 
oil .storage and dlstrllmling plant on local 
.site. e.Hiima((‘(l (o eo.st about* $70.(UK), In- 
< lading erpiljitia rit 

CiiANi) Hai-idh 'I’he IvM Mar Pipe & Tll<‘ 
C<t, recently organizetll with capital of 
$ 200 , 000 . lias construction under way on u 
in'w pl^nl in Die (va Mar section for the 
rnunufaelure of cement tile, pine and kin¬ 
dred prodiutK It Is eHllmnted to coat In 
exrc'ss of $80,000 with machlnory. J, Kent 
WtlHon Is gr'iii'ial managor. 

Mt:BK|.;<joN llKtoi^TH--The Stroh Alumi¬ 
num <k),, 222 Dhenc St.. Drdrolt. has ten¬ 
tative pliitm uniier rrinRlderutlon for a new 
local plant. Ajipilealinn has born made 
to the Mu.'-kegrin Hoard of (Toniinerce for 
aodiitable site The <-ompHny I.h alllerl with 
the Stroh Ca.HtingH Co 

MlHBOufi 

St TvOtiiK fl>‘ Warren Stc>el tJastlng 
Co , 3400 Maury Ave , has pi-climlnarv plans 
utnlcT consideration for tnr* rebuilding of 
the portion of Its foundry deatroyed by 
lire, May 2.'L with Ioiim e.stimntod at about 
$12,000. including equipment. 

*New IlatnpAhire 

NAHiitiA Till' liostori & Maine fUiUroad 
Co, North Station, rtoston, Mas*,, will 
have plans prepared nt once for the con-' 
•structlon of a riew chemical tle-trentlnK 
plant on local site, comprising about 80 
acres of land, recently acquired, (.iiontplete 
mar-hlrK'ry will be Installed for crieom^tlnK 
and kindred opeintlonH. The plant is esti¬ 
mated to cost cloRc. to $100,000, with equlo-'^ 
incnt. 


New Jergey 

Tbum-on- The Trpnton Flint * Sjinr (In.. 
Academy and North Montgomery Sts., has 
filed plans for the erection of a new l-story 
plant on Marian St., to bo equipped for' 
jiulverlzlng, sorting, etc, 

lUuxj.ii’SHURo—Fire, May 29, destroyed 
a. portion of the plant of the J. T. Baker 
Chemical Co. An ofllcial eetlmale of loss 
baa not been announced It Is planned to 
rebuild at an early date. 

JRBSBT CiTT—Robert GrUBn A Co., 151 
West Side Ave., manufacturers of wall 
paper, have awarded a contract to W. H. 
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I 

& F. W. Crane, Journal Square, for the 
erection of a new U-fllory jiliiit a'hliilon. 
r>0x800 ft., on Weal Hiile Av, .^ilniulet 
to coat approximately $ 100 , 000 , TiuludlnK 
e<julpinent. C. 11. Ziet,'l<;r’, 70 Moiil^'oiuei y 
St., i*! architect. 

NBWARK-The Mny t'iicinlcal Co., 20i 
Niagara St, rnaimfuetnn-r of <h'rnieiilH. 
colorM. etc., Ima jkcjuIk'iI Ihrouth tli'- 
Mernarcl Trading <'o. a iiohlliig emiipanv. 
property adjoining ita jilanl at l'0(i-20l! 
Niagara flt.,> .00x100 ft It Ik pbinneil i<> 
build an addition to ih*- plant in tiie near 
future. l.)r, C)tto May is president. 

INcw York 

Hik MKHTKII—The K H Uae ('o, foot (if 
A/nbrone St., nianufnftiit'et of oiI.k, paint.'’, 
eti',. haw preDmIrmry plini.K umh'i i’insidetM- 
tlon for the reiiuil<]lnK jjT the porli<Mi of ii> 
plant dcHtroyed by fire, May witli 
I'aliniuted at |:tr)0.ii0ii, inclnding biiilditiKS. 
equipment and ntovk. 

Thoy— 'riie Manning Alnawlve (*o. Iiv . 
1!0 Murray St. New Votk. in eonsidei lor, 
the r'pn.sl fuel Ion of a new plnril In tin 
vlelnlly of I'loy for the nitiniifai line of 
sand|)aper and otiier abrasive ptoduet',, 
A'stiniated to eoHt close to $150,0(10, witli 
tniirhlnery. Tiie eornjtany i.s now opetatmi; 
a jilnrit at W'nteivllet, N, Y. 

Ohio 

(’Mii.lJfoTJm ■ Thf Ttnekeye Tile Co, U'- 
(•entlv orKanlze*! undet ladawaie laws whh 
eupilal of $1:50.000 haw jilaiis f('r tlui eon- 
.struetlim of i» new local plant for the pi.inu 
faetuio uf tile and kindred c«‘rntnl<' prod- 
uetfl. Seven kllriK will he installed, 'I'le 
works will cost clo.se to $75,000, Ineliirlma 
e(|iii|»nii‘nl .lohn C Strayer, A'ork, I’a . is 
preHldeiit, and J J. I'arter. forineilv <'on- 
neeted with the Wlieeling^ Tile C(i,. Wheel¬ 
ing. W. Va., pl^it superintendent. 

Cl.KVMt.ANp- The Ma.stf’r Ituildeis Co, 
t 'nloii Hldg, Clevadand. niHnufaelvii or <if 
•spe. Ini elnunltal-lroti rnateilal for use in 
entiei ele reinfol ct'tnenl, has pi eijimnar y 
jilans under consitieratlon for tin* rehinld- 
Ibg of thy portion ol il.s plant itesii.ivnl 
i)V file. Ivla\' with loss e.sliiTOiled al 

$ 100 , 001 ), ineluding buildings mh] •■ipnpment 

SunitiNO —The Freiieli ('hina Cn is pei 
feeling iilan.s for eidai gemeiits in Its pi.ml. 
ineluding the <'on.sli iietion <if new d'-roial- 
ing kflns and the install,ition ol adilitinnal 
equiinnelil. ^ 

*renn§ylvania 

Mknti.KV Hi’lil.s'llS .New ititetesls h.ive 
ai‘(|uire<| the iiliint and jnsM'etti' of Ho 
Magle Paper Mill Pentley S)ulngs, near 
I’l-ee^md. Plans ar*' in progievs for le- 
niodelliiy Mild InitU'Uiin; Hie mill foi ’ "O- 
sUierilde ImTon.so In in "diietain 

WA’IUINUTON • h’lle, M;i> :'(i, lieJlIoyi'd 
a portion of the plant of Ihe P,e;tvei Iti'lln 
Ing Co. IJendei soil .\\t , m t nuf;o t ui ei ol 
refined p^roleuni piodo I--, with loss e-'ll 

mated ol I'lo.se to .., :''liii!lng ei|uip- 

meiit 11 l.s planned to$el)ui!<l si .iti earh 
date 

Ntew lV»STLIO---Tl)e SeibelUtig Ullhle • Co 
has leiilatlve |)hin.s nndi't eonsidet.ation foi 
enhugernents at its local plant l(i im re.a^<‘ 
the eaji/ielty fioni SIIO to ;ihoUl LI..500 liie- 
|ier day U M piirpos-'d it.) in.stal] jnlditioi '' 
equljuneiit. ^ 

l*n ii.ADi'a.rtUA--The lA’:itin-r pjodiot-. 
<’o. IlfiO Adams St, l''i), tiK ford has ;ir- 
iJingMi for (he removal of Us plant to a 
new fio’toi-y at Way.O' .tiiiKlion, wliete 
additional eiiuitaiieiit will lie pio\|ile.| fm 
( on.siilerablo ineuaise ^ in (fir rnamifacl oi e 
of t liemieal h-ntliei pioilinis S lliiil 

l.s president. 

.Jknkintown- 'I’he P'oimasHe ('o , leisailh 
foimed under Uelawaie laws with eapit.il 
of $2.50,1100, has const] iietlon In progr<'ss 
on a new local |)l.int for Ho inamif’u'turi' 
of tiaint aiui aUlliated tuoduels It l.s pur- 
posial to eoimneiiee oper;ifii.ii.s e.irly in .lul,\ 
.MaiHn U. .Jan'hs is laesldeiit and J I' 
l'’;iilier. secretary and tieasuter. 

Nv.w (‘ ahti.b • Th»‘ Sliejifingo Pottery Co 
will make onhirgement.s In its plant and 
tiistnll nddItloTial eijiilpnient for eonsidei- 
nble increase in nrodiietlo.i TIuee addi¬ 
tional ktluH will be binlt The eonipativ 
has aiT.anged for an increase In eapltal 
fioiA $231).000 to $750,001) foi expansion . 

South Carolina 

lloNKA Path— The llonea Path Oil Mill 
('o. fms nlanx under consitieratlon for the 
■ con.sli utilon of a now ooltonseed oil mill, 

Tennemee 

HmsAi. Mountain —The Signal Mountain 
I'ortland Cement <'o. has work nexring 
completion on ltd new local cement manu- 


J5'ictiring plftnt ami plan.s to finish the 
m.ohifiery iiiHlnll.'i I ion during July. The 
piaiii will represent un investment of close 
to $;! (K(0,(M)(i It will have a capacity for 
h.indilng 12.()0() bid of material a day. 

Coi.oHiAPo City—T lie Tul)bock Cotton Oil 
<5i has work in jirogress on a new colton- 
ol! JiiiU, four-pre.ss tj'{)e. estimated to 
(nhonf S2(Mi,()0(). Including nmcldnor.v. 
At a l-Ker <l:t(e it is planned to lncioa.*5e 
Hi«' plant to an eight-iires.s mill, doubling 
Hie initial output 

Ka.soku 'I'he Paltie C.-is Co. hiiR plali'^ 
rie.iiing eomjiietion for the conslruelion of 
;i m w g.asoline-iehnirig plant, e.stiniated to 
I'l.st (|o>,e lo*$‘^(),n0l), with e<ju:{)ment It W 
Tliomas, 1) 1) l-'inney and <‘'harle.s Terrell 
lie.Ill Hie cdiiipany 

I»Ai'i,AS- Tke Iialia.s PoUeiy ('o, has ac- 
iiiiiied a tiai’t of al'out 7i aeies of land in 
Hie hove Jndustniil I''i'’ld, and plans for 
the ' I'eetioii of a new jilaiil to lost about 
^,... 111111 , IneluiUng equipment. Work will be 
loriimemed at an e.'irly diiH'. Taylor Jaek- 
.son l.s general manager » 

' Virginia 

CiiiN'coTKAUi’E—The As.sateague Fish, Oil 

P'-iHlizer <'o has been ieorgiinlzed and 
will .siii'ceed tn the plant and bualne.s.s of 
Hie inmii.aiiv of tlic .same name The new 
ing.aiuzation is enttllalized al $5ft0,0U(); it 
wit! make exH.mslAn.s .and improvenu’nt.s at 
tlie feiulr/.er mill and jdnns to eoinmenee 
dpeiations at .in early dat»“ William ,1 
liiglilleld, Wilnilrigton, l>el. 1.'^ president, 
and I'ldward W. Pjl<’, socretaiy and trea.s- 
111 i-r. 

WaHhingloii 

-The Carnphell Oil (’o. Shelb\ 
Miuil , repre.scnted by Ray M. Wardall 
and Wmtei S. Martin, L C Siiiitli Pddg., 
S'',itH'‘, has teulatise plans under <-onsldei- 
alion for Hie ereelion of a new oil-rellning 
jilaiit riM Hite now l)eing .selected at Scallle, 
III hi equipped for an Initial daily output 
of about bbl. j>er day. 

West Virginia 

\\ llKl'M.lNi; -• The We.st \'iiglmn Maleli 
i'o, ii-ernih foiiiM'd wiHi a capital of 
yiiniytioo, j,;i,s |i)aiis iii'iiimg rompletion foi 
Hie '(Misluution of ,'1 new locil plant esii- 
III, til (I tu eusi m exee.ss of $1011,(lOO hictlld- 
llii; mai'lillie) V. A site Inis |»ren sejdeti-d 


New Companies 


Nkwman Oip ('u., Okmuigee, UKla,; re¬ 
fined oil products; $ 600 , 000 . Incorporators: 
William C. and Thonuia A. Newman, and 
Dwight Illchardson, all of Okmulgee. 

Larkubsbn Chemical Wohks, Inc.. Wil¬ 
mington, T)el.; chemicals and choinici 
byproducts; $200 000. Repreaenlativc; Colo¬ 
nial Charter Co., Ford Hldg., Wilmington. 

Gordon Ciibmical Co,. Inc., Foxboro, 
Mass.; chornicHl.s and cliemical byproducts; 
$250,000, l.ewls Marks !.■» president; and 
Nathan Haffer, 20 Gr.een St., iioston. Mass., 
treasurer and representative. 

J. M. IIuBKii. iNc., West 2nd St. and the 
Uud.son Botilevard. Jersey City, N J • 
printing and other inks, etc.; $500,000 
Incorporators: Joseph M. Huber, Hans W. 
Huber and Walter OundlHch. 

iNDu.s'nuAi, Oil f’o.’ lNr, East Provi¬ 
dence, K. 1 ; retlned oils; $50,000 Incor- 
poi'.'iturs: W. S ('anton, Simon Norman 
and John W. Canton, .fr.. 80 Ivy .St. Prov- 
Jdciice. The hi.st. noted la iepri'scntative 
I./L(>yp & Klaiu*. Inu., Plilladclphla, Pa.; 
soap prodticLn; $10,000. Kdward M. K. 
Klaiip. 1716 Spruce St, Philadelphia, is 
Ircasurer and i-epi'e.seniallve. 


Piri'Hiu'ticiH Powder & Sirpi-r.Y Co , Pitts- 
burgl), J*a.; exploHlve.s and jxiwder, being 
organized under .slate hiw.s, aptilleutlon for 
H ehiirU'i- will be made on June 11. Incor- 
jK'ratof.s. Charle.s C. lame. Jr. John B. 
NicklnH, Jr. and Leonard Balter Bepre- 
.'.entative; Uolaml A McCnuly. li:!i) Park 
Hldg, i'ltlsburgh 


Ki niJERHTONE Fi,(K)HINg ("out'; New York. 
^ I eomiMj.sitlon rubber iiroduets; 
$50,000. liKairtioralors; J Sehede and (1 C. 
liannam. Kepiasenlatlve, ,1 .■ Nolan 25 
Hroad S(. 


Hastuop Ci.ak.s Co. Winebe-ster. Ind.; 
gjuHH iu'od_uet« ; $1 00 , 000 . 1 fionrporalora: 

Charles W, Bowman, Stinut Pierce and 
Jatne.s II Moiuney. all of Wimhesler, 




W Cramer, W’ .1,' Lahh'a'nU ' uiid’ w' *1 
^ , H‘-I»fe.s.*n(a1ive oinej & Cemstwli 

(i8 Wlllinm St , Nfw York 


gniHs iirouuet.s; $ 2 ;i .()00 Ineurporators 

John L O't'onm.r, Franklin I. and U-ro 
I- iMike 1'I3 KlllHon Si. Paterson. Th 
lii.Ht noted l.s repre.sentatlve. 


Opportunities in the 
Foreign Trade 


S’i’ Lori.s Ln'ni’i'oNi'; (5-. St Lmil''. 
Mu, litliu|)<'iie and elii'inn a! prodin tf-, 
$2511,111111 Ineurpur.itorH Hmniet (' (.‘arter 
and I'’, A Cililin, bolb of St Louis 

l’'ri,'iai.'s Chkmii'M. ‘Wuiia's. iNay. Biuok- 
l\n X \ , elimmerils and ebemieal b\t>r<Ki- 
iiil'. , ,$50(11111 I liein por.'ilui s B F .Slav- 
liTii. V S .Tolin.'-iim and .M W Leniiuii 
I Dpi e.'-rnt;i I iv e t'.ildwill Pulheima, M* 
Chuieli SI , M('W A’ork. 

(‘l!AI'6UN (UI, ItKfIMNU Cl), Kouni 
20 .'-^oiith 1 ,.a Salle SI., Clneagu, 111 , 
lelbieil (lil [iriHllli f.s , $1I),IM)0 ! lieui (kiim- 

Ini'". Ha.\ c Cliapmnn, AV I Powau' and 
'I'iieodui '■ C Kietzman 

.iuiiN M (’Aiuuci'MiK, tsi'., CbrLt’a Mass,; 
tlliei b(i:it d. le.ilhethoard and kindred prod- 
Me(f!, $7(1.(MU) A I. Caireiabe, SwaiU])- 
uit. Mask . pri'.siilent and treasurer, and 
)i.bii \ ('u'reeats’ \ ici - presidenl 

(.I’MiTE <\'. Inc. .(cvse.v City, N. . 1 . ; 
(laml,; .ind va i iiislic.s , .$Hii)inio lin.-orpo- 
i.atuis .\lfre.i (I K.'MuKg, Plank H Ver- 
niih.i, a.'i<l .luliti ,1 l-’itdd, lid, 1 Pninn St, 
.Iet.se\ Cl,^ Tlie l;ist lluteil is j ef esellta- 
ti\ c 

.\MAi,(iASTA UrnnKK Co, Akron, o , 
lubber puiibii’S, $ 10 ,Him Iiieuipur.iiurs 
Arthur L and Kdwiii C Abt, bi'th of 
Aki on. 

PlNKUAM ClIKMtCAt- CuRp , Bn^okt,^'U, 
N \ : <'hemiralH and elx'mu'Ht byin-oducts . 
lO.OOO Ineor})orato"s: iM M Siegel, S M. 
-outs aiul F Uo.'cnberg. Representa¬ 
tive- C H CuiKk, Jr., 51 t’hatnber.s St, 
New York 

Richahd Hawohtjl Ino.. Providence. 
H 1 . elii'inbals and elumileal bypro<luetH: 
$25,000 Incorporators: JJarnld A. Weaver, 
IMIward (' Stirie.'iM and Hicbai'd Haworth. 
130 Fountain St. Provldopce The la.st 
noted Ls representative. 

Motorkool Oil Co, Wili.nlngton, l>«d.; 
retlned petroleum proiluetH; $500,000 The 
eonijtany la represented bv the Colonial 
Charter Co., Ford Bldg, Wllnllngton. 

Lrtteirman Ruubbr Works Jno.. Sin 
Antonio. Tex.; rubber products; $36 000. 
Incorporators: J. H. and M. W. I^dterman. 
and J. T. Meyers, all of San Antoftlo- 


INuliis i/i((/c.v/rd la any of the following 
opjunUmiiKs viny ohUiin all available <n- 
fiiniiiittoii from tht Hurenu of h'oieiyn and 
I >o)i\'si K ('oiiin>>ii-f lit Washington or from 
any distrul offo'i of the bun an 77n m«»i- 
bn- iihfcid after the oppartunitu must be 
inv( n for the jnaposc of uicnlifiention. 

Acii),--', SiHiAi'ic Stuttgart, Germany 
Pureha.se (;6H3 

Ammonia, ANiiHiRurK I’rogreao Mexico 
Agency 6(;3: 

Hohax i:<-«lln (.lermany l*uicha.He.-_ 

(i 5 06, 

(^^i!BMicAi,.s, (lOteht)tg. .Saeden Agency. 

( HUMrcAiH Ib'ogra-su, Mexico. PurehaM 
Jind AgetK> -(IMHI, 

Bi.i.3ac,ii,n(j Ctiumu'als. Bilbao Spain. 
Pure!ia.''e - -(!()()(, 

(hileboi-g, Sweden Agency.—^ 
(hitobnig, Swi’den. Agency. 

C.u-K. Bn.Nh: AND Lea-ihmk Ba.Kel. Switzer¬ 
land Agency - ClHtS 

l,NSL(’ririD).;s Bordeaux, Fr-ame, Agency. 
- (>()().). 

Paints. Monui Car East London, South 
Africa PiircliaHc—•65.95 

Pahakkin, Stuttgart, Germany, Pur- 
chase.—66(11. 

Ktultgari, ^ermany. Agency.— 

Rosin Ruzomber^k, Czechoslovakia. 
Punhasc -6601 

Sodas. Goteborg, Sweden. Agency.*— 
fi .5 9 n. 

Sodas, cuusllc, bichromate of potassium, 
bichromate of soda, and chrome alum. 
Berltn. Germany. l*u.Tha.He.—6708. 

SoDitrM Suij'HATB. Goteborg, Sweden. 
Agency.—6598. 

/. c«^ ^teborg, Sweden. Agency.— 
6598. 

TiR ANn Pitch. Bordeaui, Franco. 
Agency.—6622. 
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Skating on 
Thin Ice 

LIGHTLY more than a year hro the corresiiomience 
O between Secretary Hoovbk and the Attorney-General 
resulted in a list of iiermissihle and leRul trade asso¬ 
ciation activities. One statement therein, whicli later 
developments have served to emphasize, might have 
been liberal^' interpreted as follows: “Beware of the 
open-price scheme! On the surface it may seem legally 
feasible, but'pottmtially it’s dangerous business.'’ That 
warning still holds. And another pillar was added to 
its support when the Supreme Court in its decision on 
.June 4 against the lin.seed oil associates held that “their 
manifest purpose was to defeat the Sherman act without 
subjecting themselves to its penalties.’’ If there has 
been any shadow of doubt in the mind of the conscien¬ 
tious trade association executive regarding the ethic.s 
of the open-price plan, this decision should forever 
dispel it. 

* It is significant that the warning in the Hoover- 
Daugherty correspondence was sounded in^sidte of the 
fact that Judge Carpenter in the Distinct Court at 
Chicago had already refused the government’s request 
for an injunction against the Armstrong Bureau of 
Related Industries. The lower tribunal held that there 
was no actual restraint oj’ trade and therefore no viola¬ 
tion of the Sherman %ct, but the decision indicated the 
illegal potentialities of the organization. Apparently 
Mr. Hoover either judged this opinion loo frail to sup¬ 
port a legitimate trade as.sociation activity or even at 
that timejie saw how clearly the linseed decision was 
foreshadowed by the Supreme Court’s stand against the 
open prices of the Hardwood Manufacturers’ Associa¬ 
tion. It has since been pointed out that only a very 
small but conspicuous minority of the trade associa¬ 
tions has fostered the open-price scheme. Prolrably 
’98 per cent of the commercial organizations of the 
country have acted jn the public interest, while a 
•fheager 2 per cent have brought the whole into cflsrepute. 
We should not lose sight, however, of the fact that the 
trade organization is not the only guilty party. 

The operations of the linseed associates, as far as the 
original bill of complaint shows, were always free and 
above hoard. Their strict niies for adherence to the 
“open competition jplai)” were obviously framed for the 
single purpose off maintaining uniform prices and a 
stable market, tmt at no time was there evidence ot 
connivance or secret conspiracy at price fixing. That 
supposedly competing firms in more than one line of 
industry are actuliily fixing prices under cover is a 
matter of preneral., belief, if not common knowledge. 
Nearly everyone has observed the fact that price 
changes may be announced simultaneously By all of the 
firms in a single industry. Sometimes eveii'the word¬ 


ing of these aiinouiicement.s is strikingly similar; once 
we noted the peculiar coincidence that two of them 
received in the same mail included the same tyjjo- 
graphical error. The fact that many of these practices 
have been carried on unmolested for so long may have 
given some of these firms a false idi'a of security. They 
should rcfognize, however, that they are skating on thin 
ice and that sooner or later their schemes are certain to 
meet with disaster. 

Once the friends of honest business and the sup¬ 
porters of the many constructive and useful activities of 
the trade as.sociation are aroused they are going to see 
that the government’s continued warnings do not longer 
go unheeded. ^ 

Messrs. Gary et AL 
Are Misinformed 

GREAT AMOUNT of public interest—judging 
from new.spaper and magazine comment—has been 
excited by the report of the American Iron and Steel 
Institute committee on the proposed total elimination 
of the 12-hour day. It has even been asserted that the • 
gentlemen who signed the report, Messrs. Gary,'BLOCK, 
Burden, Camprell, Dinkey, Farrel, Grace, King and 
Toppings, do not believe what they signed when tlfty 
say that the 12-hour day has not of itself been an 
injury to the employees, either physically, mentally or 
morally. , • 

Now we haven’t any sympathy fiy the 12-hour day. 

We have worked the long turn in the hottest part of a 
steel mill in the hottest of summer. In the i*emem- 
brance of tho.se days Und nights, we are quite sure we 
should never have signed that report, even In the in- 
lere.st of harmony. However, ^hat Is no rea.son for 
doubting that the gentlemen who Ilid sign it are’abso- 
lutely sineere and believe what it sets forth. Further¬ 
more, we do not hesitate to say that tjpfore the present 
.situation can be remedied, it is absolutely necessary for 
the “reformers” to recognize Ihc fact that the real men 
in the indu.stry would nof tolerate any condition which 
they knew was sapping their workers—no matter what , 
the dividend situation or profit and loss account might 

• 

The trouble is they do not know! They get the basis* 
for their opinion from officials, welfare worker, indus-*'' 
trial investigators, or common spies, all “insiders.” 
Little of this so-called “information” is in turn bated , 
on sincere, impartial investigation by a person who has 
risen from the ranks of the night shift, or even capable 
of imagining himself in the worker’s job or herself in 
the wife’s shoes. Outside investigators, strangely 
enough, are resented as meddling busybodies. And for 
this reosop it is obviously impossible to convert the Iron 
and Steel Institute committee <to the 8-hour day until 
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its members actually get the real iiiforilation and from 
the inside. • 

How this may be done is difficult to say. Perhaps it 
would not be too much to suggest that Mr. Gary, for 
instance, should choose some ri.sin» young executive in 
the Carnegie Steel Co. of strapping physique who could 
stand the gaff, give him the job of furnace man’s helper, 
'require Tiim to lose his identity for G months and live 
on his wages among his fellow workmen. 

Then Mr. Gaby would get a new basis for opinion— 
and from the in.side! 


An Int<‘gral('(l 

Society Coiiveiilioii 

T he recent spring meeting of the Taylor Society 
was one of the mo.st enjoyable affairs of this nature 
that it has ever been our fortune to attend. One came 
away from this convention stimulated—with a feeling 
that something of true worth had taken place in which 
it was a privilege to participate. Comiiaring this feel¬ 
ing with the reactions caused by many gatherings of a 
like nature, one is moved to question wherein the dif¬ 
ference lay. The usual feeling one takes away from 
such a meeting is of a mind in chaos, overcrowded with 
a hetei'ogeneous mas.s of ill-digested facts. 

The diffexmce is ju.st this, and it is one that many 
other technical societies could well mark: The Taylor 
Society’s program wa.s a unit. It was composed of dif¬ 
ferent subjects—true; but each of these subjects was 
•SO cho.sen that it threw a searchlight beam on the main 
topic. By the discu.ssion of a series of clo.sely co¬ 
ordinated parts of the management problem its signifi- 
canee to indu.stry was placed in a clearer and better 
light for.atl who attended. 


Turning Refuse 
Into Money 

HE FORWARD MARCH of technology prompts an 
occasional stock-taking of current terms. In the 
Chicago packing plants, we are told, all but the squeal 
is utilized; there is no waste. The refuse of today is 
the ralt material of tomorrow. Hence one is forced to 
adrpit that the term "utilizatioiitof waste” is a mis¬ 
nomer, beeause the pr(x;ess or processes involved have 
become an integral part of industrial operation. The 
ideal manufacturing i*lJlnt discards nothing; there is no 
refuse to throw away. 

The scientist and his confrere, the expert technologist, 
delight to “makua job” of anything; and in this respect 
it is pertinent to review^ the profound influence of 
chemical engineering in recent years on the complete¬ 
ness of utilizatTon of raw material or the byproducts of 
industry, no matter of what kind. The field for inven¬ 
tion and initiative has been e.xtensive, and advantage 
has* be’en taken of its potentialities by a Californian 
- corporation, headed by^ Stanley Hiller, who appears to 
have an unusually keen sense of the economics of in¬ 
dustrial effort and the latent value of what is usually 
considered as refuse. His researches and the practical 
application of his ideas on the manufacture of valuable 
byproducts from fruit pits during the war led to the 
establishment of an industry of no small proportions in 
the West. Concurrently, a study of conditions in the 
canning industry suggested an investigation into the 
losses of valuable liquor?, jvith the result that he de¬ 


veloped a unit plant, which collects and tfeats and clari¬ 
fies what was previously thrown away, thus adding 
appreciably to the profits of the undertaking. 

Fish curing and marketing has assumed immtftise 
proportions, especially in the Pacific Coast region. An 
idea of its importance may be gathered by considering 
the potential value of the material that has been dis¬ 
carded as valbeless—the heads, tails and entrails— 
amounting to about 35 per cent of the weight of the 
catch. Mr. Hiller has developed a neat and compact 
treater, in which such refuse ij chopped, cooked, 
i/eprived of oil, dried and ground. It is then sold as a 
chicken feed or fertilizer material. The oil ’recovered 
finds a ready market for a large numl)er of purposes. 

. It’s the little things that count. The scientifically 
complete utilization of all the raw material that Nature 
ha.s provided', as well as of the residues and byproducts 
of normal manufacturing proces.ses, indicates that we 
may be entering a new phase of industrial efficiency. 
The ah'ility to apply such refinements in a practicable 
manner emphasize.s the importance of large-scale opera¬ 
tions and the value of technical control of the highest 
standard. Mr. Hiller’s successful work on the coast 
•sugge.sts another grouping of engineers—tho.sc who 
specialize in the work of turning wa.ste products into 
assets of dividend value. 

The Technical Man 
And His Job 

OTHING strikes nearer home to the technical man 
than a discussion of his job and his good relations 
with his employer. While he may be concerned pri¬ 
marily with his own efforts to improve his individual 
status, neveitheless anything that affects the standing 
of his profe-skion is bound to have his attention. It is, 
therefore, to a peculiarly receptive audience that one of 
our readers has addressed the letter on page 1081 of 
this issue, which bears the title: “Is There an 
Agreement Against Technology?” He describes a con¬ 
dition which, if at all prevalent, would have a most 
unfavorable reaction on the chemical profession. 

We believe it safe to say, however, that fortunately 
only a small minority of our manufacturers are a party 
to this “gentlemen’s agreement” not to engage a tech¬ 
nical expert who has left the employ, of a competitor, 
’fhe apparent effect of such a vicious practice would be 
to enable the manufacturer to carry on research up to 
a point where he has improved his product and estab¬ 
lished economic production and then to sit safely by and 
take his profits without fear of competition. A short¬ 
sighted policy, to be sure, but one likely to attract the 
opportunist. The effect on the technical man, on thef* 
other hand, would be to enslave him in his present posi¬ 
tion, or, if he loses that, force him into a different line 
of work in order to gain his livelihood. By thus nar¬ 
rowing the market in which the technical man can sell 
his special abilities, this practice takes away the incen¬ 
tive that makes for really worth-while research. 

A somewhat parallel situation exlks in the case of 
the unfair contracts which a few employers still exact 
from their technical men. These coercive contracts, en¬ 
tirely unilateral in character, would claim as the manu¬ 
facturer’s property all of the knowlei^e and experience 
gained by the technical man during the term of his 
employment. In spite of the fact that the courts have 
been called upon to iron out some of these difficulties 
and have succeeded in establishing some fairly definite 
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precedents, the practice still persists and these oppres¬ 
sive compacts are constantly held over the heads of 
some of our technical men. 

"fhe contact evil as well as the employing agreements 
stressed our correspondent will not be corrected as 
long as the technical men submit to these injustices. 
There must be a mor^general recognition of the chemi¬ 
cal and engineering professions and the chemist and 
engineer must win for themselves the same respect and 
trust that are now accorded the legal and medical pr^- 
fession.s. The resppnsibility for bringing about thesj 
changes is- in the hands of the technical men them¬ 
selves. Our reader’s protest is a step in that direction. 


Th«‘ Flat Tire 
. Of Industry 

N ot long ago an acquaintance said that tinance 
was the flat tire of industry. This may,sound 
like a rather flippant thought, but it was really a head¬ 
line to call attention to the very sound truths lined up 
beneath it. It is perhaps too often the case that those 
indu.stries wjth banking control are the most poorly 
managed and the least integrated. 

This was the thought in our acquaintance’s mind 
when he made that remark. He, like most of us, had 
st'cn the operating and the distribution departments of 
•a manufacturing plant formulate the be.st of plans, morn 
often than not with the full cognizance of the banking 
control, only to have the whole structure overturned 
at .some later date for a purely financial reason. And 
he knew that in plants where the control lay in the 
plant and not in the bank, plans were made and carried 
through with respect to industrial, not financial, con¬ 
siderations. • 

But this wrecking of plans need not occur. Does not 
all modern industry base its plans on the plant budget ! 
Suppose, then, that the banking control sits in on the 
budget making and then holds to the budget made. 
That’s good financial practice as well as good industrial 
practice. And if such a course is followed, don’t you 
think that the one-time flat tire will be reinflated—a 
sound wheel once again for our industrial machine ! 

« 

Sizing Up , 

The New Graduate 

I NDUSTRY has little concern with the “sweet girl 
graduate” of June, but in the*large group of technical 
and scientific men now leaving our colleges and univer¬ 
sities the chemical engineering industries do find each 
^ar a new source of ♦nspiration and an everyiew set 
of problems. 

’The young man upon graduation often feels that his 
scholastic record will of itself mean much. In a sense 
this is true, although industry also has other bases of 
judgment. And even the professors who have for 4 
years consistently drilled into the young man the im¬ 
portance of high ^cholastic standing appreciate how 
many other factqw must enter into the appraisal of 
his'service value. This view is conspicuously apparent 
in an employment qualification record used by the de¬ 
partment of chemistry at the University of Wisconsin. 
This record serves to assist the department head in 
answering requests from industry for young men of 
promise and in turn aids the graduates in obtaining 
work for which they are particularly qualified. 


This record ^of qualifications cites twelve factors 
which form the background fpr the confiden*ial estimate 
made by the faculty committee for each individual grad¬ 
uate. Integrity, quite properly, i.s the ffrst requirement. 

It is followed in turit by personality, application, initia¬ 
tive, personal appearance, health, habits, attitude toward 
work, and co-operative Spirit. Not until the teijth item 
in thi.s estimate doe.s one find the entry “scholastic rec-"' 
ord”; and it is followed only by two items of rather 
doubtfuf value—namely, "prol)able success” and “expe¬ 
rience.” Thi.s should be a mo.st .striking evidence to the 
young man that many factors enter into his rating as a 
prospective member of the profession in addition to the 
clas.s .standing, on which .so much emphasis is placed 
during hi.s collegiate experience. 


Brrukiiip; 

Him III 

B OT there is another side to the case. Industry is 
confronted with a responsibility to the young men 
that come to it fresh from college filled with enthu¬ 
siasm and ambition. Many if not moat of them are 
ambitious beyond their powers of immediate accomplish¬ 
ment. It is of greatest importance that this ambition be 
curbed and this enthusia.sni be directed into useful 
channels, although, of course, without the de.ftruction of 
either. 

One employer of our acquaintance has a course of 
cadet training for the young men whom he employs 
fresh from college. For a time at least most firms must 
use these youngsters in more or less routine fashion us 
aids in the various branches of the business. Moreover, 
it is commonly if not generally necessary to try th»m 
out in several departments before final judgment can bo 
reached as to their place of greatest promise and use- 
fulness. 

In this po.st-graduate service the manager who is 
responsible for supervision of the young men must be 
peculiarly tactful or he wifi unwittingly destroy a most 
valuable asset—that of loyalty and enthusiasm for the 
organization as a»whole. One instance, where serious 
results almost came to pass through •misunderstanding, 
affords excellent warning to all employers. In that case 
a young man splendidly trained and of fine personality 
was made a cadet engineer in a large corpyation bf 
national scope. He was moved about from one depart¬ 
ment to another at frequent intervals and finally he 
became thoroughly discouraged. This happened because, 
as he puts it, he was never left alone long enough to do 
anything by himself. As soon as he foand out what the 
particular job meant he was ropved on to’something else. 
The whole trouble lay in the fact that the young man 
did not understand the purpose of the mevements. He 
thought they resulted from dissatisfaction with the 
service that he rendered, whereas, as a matter of fact, 
the very frequdhey with which he was moved waa the 
best evidence he could get of the appreciation of the 
promptness with which he graspdfl each new situation. 
He was simply being given an opportunity to lewn 
many phases of the business before being assigned His 
own particular niche to fill. 

Industry has a responsibility in the training of these 
new hands. If by co-operation and understanding the 
management and the, inexperienced apprentice can work 
together during this trying period, the results are 
bound to be of mutual value and satisfaction. 
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An Engineering Inaugural 

Memorable in Itself, but*Even More Memorable Because of the 
Great Composite Expression of the Faith of the Engineer 


T he inautruralion of Samuel 
Wesley Stratton as presalent, of 
the MasBaehusetts Institute of Teeh- 
nolojry was more than an important 
academie event. It hail trrealer sitr- 
nificance than the iniluction of a 
stronjr proper leader as head of a 
Kreat eiijrineerinp school. It markeil 
the expreasion of a faith that was 
vijrorouaf indomitable, in.sjririntr. it 
was the ehallen^i* of the engineer for 
proftres.s and peace. 

Thi.s keynote found expression 
from many tonjjues. Dr. Stratton 
himaelf in his inaugural address se¬ 
lected a.s 'his text the famous line 
from Pliny’s “Natural History, "Aim 
• iniiia e fiiiv. This he translated most 
happijyt “Every finish marks a fresh 
.start. ’ The phrase, most appropri¬ 
ately curved in the olhce of the presi¬ 
dent at the In.stitute, represents pei- 
, fectly the jiroicress of science in 
Kcneral, and with it as a pointer Dr. 
Stratton paiiiled a vivid jitcture of 
the elTect of .science on the evolution 
of the frreat iiidustrie.s of today 
steam transporti|tion, electric power,*' 
the automobile, aeronautics, electric 


Samuel Wesley Stratton 

ln(ii({fnralv(] an prctiidevf of the 
MdKtiurhKHftiH Insiitdic of Tecfi- 
vohfjy ov June IL An creator 
ami head of the vatioval Bureau 
of StatidardK, Dr. Stratton hati 
won for himself an enviable posi¬ 
tion amonp the technologists and 
scientists of the world. 


co*niuni™tion. Step by step the .sciViiDsf., of the world. 

(jnjfincfr has for^red aheaii from tht* 

boKinninj's that now soom ludicrous, ~ —— — 

aided fiy tlje chemist, the physicist for the alumni of the Institute, has 
and the malbematician, until the ,jiven inspirinfr expression. “To us 
present imlustnar perfection has alumni .of the Institute, the essential 
been achieved. And this perfection thini: about the Institute, the thing 
IS but a beginning, for nth inilin c that we hold so dear, is the spirit 
fiiif. i.s not a iilerc catch phrase. It of science. 

is in the blodd of the ei,gi„ecr. We want that spirit to, have. 

Before Dr. Stratton a inaugural through the work of the Institute 
address nijiiiy distinguished men, and its alumni, the wide.st possible 
roprestMuiTiL' monv ohast's of rtmtsu-f t-l.. i.i_ ,, 


roprest'iitinjr many phases of (’ontaft fruition, 
hotwt'en the pri-sidont and tho Insti- purolv r 


The problems of the 


tual honesty in facing? the facts of 
any jrjvcn situation. We do not build 
bridges by the methods of Qnue. We 
calculate the stresses and the strains, 
and we attempt, as closely as pos¬ 
sible, to visualize the load that bridge 
will have to hear. We need that 
spirit in dealing with these less tan- 
^rible thinjfs. And when we have 
faced the facts as they are, we 
nep(i then the couragre and the con¬ 
fidence with which the engineer 
deals with his problems. 

“If, as representing the alumni 
this morning, I have any wish for 
this Institute which Dr. Stratton is 
to carry on, it is that the young men 
who come here may fully realize the 
potency of this talisman of the .scien¬ 
tific spirit, that tliey may not be 
merely engineers but citizens, and 
citizens not merely of America but 
of the world. And thus the torch 
which Dr. Stratton take.s up today 
from the un.secn hands of Maclaurin 
and Walker and Rogers may illumine 
all the dark places along that difficult 
road which leads onward—a world of 
order and of progress and of peace.” 

One more message to round out 
the picture! John Campbell'’ Mer- 
riain, president of the Carnegie 
Institution of Washington, brought 
clearly to the front the respon.sibility 
of educators to develop in men a type 
of thinking that shall be free from 
prejudice and illusion and that shall 
be satisfied only with truth—truth, 
which, Swinburn says, “looks into 
the pit of hell and is not afraid.” 

“If thi.s great country is to suc¬ 
ceed in the continuing organization 


, .. universe nave oeen 

tulo ami comnu'morating bi.s uchicvi.- vci-y largely solved during the pa.st 

Hnr The great problems of the 


, ,- '.viiiuiy. 1 ne greui proDiems 01 tae 

Bureau of Slandard.s, brought ine.s- next eontiiry are of a different na- 
ange.s of greeting. Through them all ture. They are problems of human 


.. ^jtiwun.iii.-x iiiti j/i Liie cnriLinumg organization 

purely material universe have been of its economic and political rela- 
very largely solved during the pa.st lions, it will be on the basis of 
cbntury. The great problems of the clearly substantiated facts inter- 
next century are of a different na- preted by a philosophy that cx- 


rang a note of confideni-c cimlidenci 
r that with men like Stratton in school,' 


relationship. 

“The things that are wrong in the 


Ihe fuUr^'w'dr'b'’ ''•'-■Id today are the relationships be- feaHLrihinking thaf cra‘'racteriz" 

this nation and thr'Zid tin: mves. 


presses the true la^^ operating in 
human conduct. It ?!■ only by edu¬ 
cation in the kind of stVaight, clear, 
fearless thinking that characterizes 


this niitiMr k viu f reiationsnips the work of the scholar and inves- 

nsth. :# ^ l>etween nations, and those difficulties tigator—plus the unselfish determi 

I dltbiJuT^ n c are, I believe, to he solved by the nation to accerfaetTwhere^w^^^^^^^^^^ 

C.-E A Winslow of appl'ed science. That spirit them—that we can keep on the up- 

Yale, speaking means, first of all, honesty—intellec- ward path.” 
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HoW the 

tailless Railroad 

Sokes the' 

Unsl^illed Labor Problem • 

• • 

By Matthkw William Ports 

C’onaulting: EnKineer, Nt w York City 


Tractor and trailer transportation eliminates man-handling 
‘ around the plant. It gives the advantage of hauling long 
trains without the necessity of following anv given path. 

IKniltHfl ourriiii tfuiiKti on luitnifi iii’tr \roinini i-tufootiif. 

• (’oiiori it ninudiiH oir o hdtfi ivvi fttmi'nt. (W ihvp 

■ - — ■ ■ ■■ * inuti coyimilt rnhit imHntt nnnce tyovhlvn 



I N the daily newspapers ami technical publications 
of the cftuntry we read about the present shortage 
of cheap labor needed to i>erform the manual work 
of handling materials in various industries. Executives 
seem to agree that the 3 pr^r cent immigration law 
must be raised in order to supply more manual laborers. 
How many of the.se .same executives have given serious 
con.sideration to the u.se of material-handling equipment 
a.s a means of providing the necessary power to move 
materials in industries? 

Man-power is a deceptively expensive luxury. Chinese 
• 'oolies laboring for a few cents a day cannot develop 
power as cheaply as the American motor of either elec¬ 
tric or gasoline drive. American mechanical power 
co.sts only a fraction of Chinese coolie-power. In addi¬ 
tion, the use of this mechanical power increases the 
efficiency of the plant, because it is not subject to 
labor turnover. 

In spite of this Vutl?, there are still thousands of 
individual companies whose executives extravagantly 
employ man-power for the internal handling of incom¬ 
ing and outgoing freight, raw material.s, parts and 
finished lyoducts. In addition to wasting needed man¬ 
power, these companies, almost without exception, are 
showing too higfi operating cost and too narrow profit 
margin. 

The man on the hand or ^ush truck and the gang 
carrying a load by hand—whether in industrial plant. 

• storage yard, warehouse, freight platform, passenger- 
terminal or pier-shed—are heavy penalties on profits. 
.•Power does the job trfore cheaply. • 

The shrewd executive, seeking economy or cheap labor, 
can adopt few better tactics than to work out a way to 
apply tractors and trailers to his material-handling 
problems. Haulage is the backbone of virtually every 
industry. Unless raw materials, parts, finished products, 
supplies and freight move smoothly and on schedule to 
the point of nee(ythe whole operating schedule breaks 
down, with an UH>ensive waste due to labor time, idle 
equipment and all tbe far-reaching effects resulting 
from any upset of routine. 

Is the 8olution»of this labor shortage to be found 
in allowing more immigrants to enter the country? No. 
Why? Because the second generation of these im¬ 
migrants are not satisfied to be common laborers; they 
have been educated in our public schools and they imbibe 


the .same ideas that our own native children do and 
they desire to be in the skilled and not the unskilled 
labor class. Even the newcomers won’t stay unskilled 
long. 

How THE Tractor Helps • 

The answer to the labor shortage is not a change in 
the laws that will mean only a temporary solution, but 
more extensive u.se of labor-sjiving devices (a. better' 
name would be lalMU'-con.serving devices) and machines 
to do the work of common labor. When we had a 
.shortage in the field of skilled mechanics the develop¬ 
ment of automatic machines to do the work ^J[aH speeded 
up. The same is true of the farm labor shortatfe, which 
was met by a more extensive use of farm nmehinery. 

To make a mere play of words and to offer no concrete 
evidence in any discussion, e.specially in one so im¬ 
portant ns the present immigration question, is not 
productive of constructive improvements. For this 
reason 1 have taken the subjwt of tractors and trailers 
to illustrate the* results that can be obtained by the 
more extensive use of material-handling equipment in 
industries and to point out how common labor*tan be 
obtained cheaper, quicker and better by installing tjlis 
equipment than by changing the pre.sent 8 per cent 
immigration law. * 

Assumjng 10 tons as a tractof toad, a single machine 
replaces 4(1 hand-truckers handling 600 lb. each. By 
proper routing, with a drop-and-pick-up system of 
trailer-trains, a tractor can be kept afnyist continuously 
in action under load. Given4;he proper application, the 
tractor is the greatest labor conserver in the industrial 
vehicle family. Each tractor may be ’provided with 
three trains of trailers, ranging from five to ten trailers 
in length; thus all idle time in loading and unloading is 
consuiped by Ihe trailers only, the tractor uncoupling 
and passing on to the next job. . ' 

The tractor-trailer methods are frequently callec 
“railless railroads” in order to differentiate between^hi 
original industrial railroad, which required rails or 
which to operate, and the present system of industria 
railroads, which operate without rails. The featun 
of operating without being confined to one set line oi 
travel has done much to bring about the great' savifigi 
in money, time and space that can be effected by instal 
ling- tractors and trailers, '^he constant changes Ir 
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methods of production make it imperative for the in¬ 
dustrial transportRtion systfm to be adaptable quickly 
to new routes and conditions without incurring loss of 
time or additional*money expenditure. As the electric 
or the gasoline tractor and its train of trailers can 
change its route at a moment’s notice, it has all the 
advantages obtained by hauling long trains of materials, 
but none of the disadvantages caused by being confined 
to a given track or route which cannot l)e deviated from 
at will. 

The term "railroad” is retained because the tractor- 
trailer equipment is in many ways similar to the'equip¬ 
ment used on the steam railroads. First, we have the 
tractor, which is really the locomotive. Second, we have 
the trailers, which repi'esent the cars and of which 
therf are many styles and types to meet the n*cd of 
the materials to he handled and the road conditions. 
Third, if the system i.s to operate succe.ssfully in any 
large plant, it i.s necessary to have a dispatch system 
and a centralized control of all eipiipmenl. Installing 
an indu.strial tran.sportalion .system is not a hit-or-miss 
proposition, but is one that reipiires consid(‘rable 
thought on the original installation and close attention 
to the operating detaihs. 

Advantages op Using 'I'ractou.s 

Some of yie advantages obtained by the use of a 
tractor-trailer .system of industrial I ran.sportation, when 
compared to manual-handling, are: 

1. Reduceii number of men on the |iayroll. 

2. Cheaper operating costa. 

3. Quicker and better dtdiveries ol' materials between 
operations, 

4.,Complete co-operation between departments. 

5. Increased production. 

G. Redu’etion of labor trouble.s. 

7, Reduction in labor turnover. 

8. Reduction in amount of materials and parts 
damaged in transfer from operation to operation. 


9. Better working conditions. 

10. There are numerous others, such as assisting in 
distributing costs of handling by departments instead 
of placing it as an overhead item, providing a meads 
of checking up the weak spots in the organiza\ion, etc. 

The number of advantages depends upon the amount 
of attention paid to the system ant^the human element 
which operates I't. By this I mean that if the system 
i.s operated with a common laborer as its directing head 
the,results will not be as gratifying as if an intelligent 
anji able.' man were placed in charg^;,. Few railroads 
ai’e operated by their common labor, and this same rule 
.should apply to the tractor-trailer railroad in ihdustry. . 

The writer has often analyzed the tran.sportation prob¬ 
lems of plants, with a view to improving the present 
methods of handling materials. Quite often it has been, 
I'ocommonded that a tractor-trailer ay.stem be installed. 
If no equipment but common .stevedore hand trucks are 
being u.sed in the plant, it frequently nece.ssitates the 
purchase of considerable new equipment. Many times 
the recommendation has been turned down because the 
executive did not know what it was costing him to 
handle materials with his present equipment and he 
did not take sufficient interest to have hi.s own force 
find out the cost or wish to permit an outsider to deter¬ 
mine it for him. 

In other instnnce.s the present costs have been deter¬ 
mined, but the initial investment has appeared too large; 
and the difficulty of obtaining such a large appropria¬ 
tion has deferred the installation of the system. It is 
now my practice, and I strongly recommend this method 
of procedure to salesmen and executives, to take one 
.step of the problem at a time and .segregate it so that 
after its successful solution it will be po.ssible to take ' 
the next step Without having to alter the first. 

This methoef necessitates making a complete .study of 
the problem and laying down a definite program. Grad¬ 
ual development will always prove the soundness of the 
complete .system. The first step is to make a layout of 
the plant, showing all the 
points whbre it is necessayy 
to deliver and pick up mate¬ 
rials. The second step should 
be to analyze this layout to 
determine where ths strate¬ 
gic points really are—in other 
words, where the natural 
flow of materials comes to¬ 
gether. In this way it is 
often possible to make slight 
alterations in the delivery and 
pick-up points so as to save 
considera’ble time on each 
tractor trip and to cut down 
the length of haul. This new 
layout can immediately be put 
into service with the present 
equipment and it will auto¬ 
matically prqve itself, 

It is ofteil^necessary when 
first installing tractor-trailer 
systems to build up a “right 
of way” for the trains. This 
leads to the*'formation of a 
"maintenance of way” crew 
which will later form the 
nucleus of the transportation 
department. The building of 



Fig. 1—Electric tractor Hauling fifth wheel trailer over rough earth Soor of foundry. 
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the right of way frequently saves money by making 
immediate improvements in the general yard condition, 
eliminating delays due to the truckers getting stuck and 
ortier familiar causes that lead to expense. 

After fhe “right of way” is established one tractor 
and twelve trailers will form a good combination for 
the first purchase of equipment. This equipment in 
actual operation will decide what additional equipment 
should be purchased. Again the similarity of the trac¬ 
tor-trailer system to the common freight-handling rail¬ 
road becomes apparent. Each tractor unit must be sup¬ 
plied with at leasf a 12 to 1 ratio of trailers if it is *to 
be operated economically and efficiently. This is like 
supplying the railroad locomotive with cars. The type 
of trailers should be standardized as to wheels, beaiv 
ings and connecting hitch; but the superstructure or 
frame can be made to suit the materials to be handled. 
There is so much lining up of trainloads, cutting out 
of cars (trailers) here and there, backing and hauling 
about that anything but a universal coupler vvould be 
a serious drawback. By standardizing the wheels and 
bearings it^s possible to carry a small stock for making 
minor repairs without tying up the trailer entirely. 
Thus a beafing can be removed from any wheel and a 
new one slipped into place while the old one is being 
repaired. The same is true about repair to wheels. 

As the system is put into actual operating practice 
it will slowly enlarge until the entire handling is taken 
care of. At this point the dispatching of the equipment 
will have reached such proportions that it will be neces¬ 
sary to have a superintendent of transportation, whose 
duty it will be to keep a general oversight of everything 
connected with the transfer of materials—the men, 
• trucks, paperwork, pavements, all costs. To him is also 
relegated the duty of devising or passing upon pro¬ 
posed improvements. Minor changes for Aie betterment 
of the system should be constantly presenting them¬ 
selves. 

If records have been kept from the beginning of the 
study of plant transportation, it will be seen that each 
step pays for itself and the profits made will carry the 
initial investment. In order to illustrate what can be 


done, by showing what has been uone, me writer will 
cite a few instances of successful tractor^railer instal¬ 
lations that have paid for themselves and are still con¬ 
tinuing to show a large profit over the old methods. 

In the Minneapolis Steel & Machinery Co„ Minne¬ 
apolis, Minn., it was found that with the old method of 
horse-and-wagon intraplant transportation, the cost of 
handling materials was $1.50 per ton, and it required 
forty-seven men plus fourteen teams and wagons to 
perform' the operation—which was none too good. In 
1917, the company investigated and started to install a 
tractoi*-trailer system of transportation. In 1919, the 
installation had been completed and it was found that 
fourteen men, three storage battery tractors, fifty-three 
.small trailers, four 4-ton trailers, and two of 2i-ton 
capacily, a motor truck popularly known as the “jitpey” 
and power-lift transfer trucks, which handled materials 
in the shops, could handle all the cnmpan.v’a materials. 
The cost had been reduced to 30 cents per ton, and froir 
i)0,to 100 per cent more tonnage was handled by the nev 
equipment. This saving of $1.20 per ton handled make 
an aggregate saving of $200 per day in handling cost 
alone. It did not require many days’ operation to pay 
for the installation. 

In order to show how' these fourteen men were dis¬ 
tributed, I will give a brief description of the trans¬ 
portation organization. There is a superintendent of 
transportation, a chief dispatcher, an assistant chief 
dispatcher, five division dispatchers, four tractor driv¬ 
ers and two men to operate the “jitney” service. 

When we consider that forty-seven men were origi¬ 
nally required to do the work of these fourteen, it is 
amazing, and the result of this saving of man-power 
effected a release of thirty-three men for other ^ork 
that could not be performed by machine equipment. It 
will be noted that eight of the fourteen men are required 
to direct the system. This means that all>the heavy 
work is taken out of the transportation department. 

In addition to handling the materials within the plint, 
these fourteen men, or rather the eight men that direct 
the department, also keep all records of cost for han¬ 
dling materials, and furnish a complete record of when 
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and how the materials were delivered t* each depart¬ 
ment, This information proves very valuable in e.stab- 
lishing cost figures. 

• » 

Tractors in a Ciiemu ai^ Plant 

In the plant of a large chemical industry, the use of 
a tractor-trailer train for handling refuse to the dump 
pile, for handling salt among the departments, foi- han¬ 
dling ground sulphur, ice, etc., effected .a material .sav¬ 
ing in time and money, as well as s]ieeding np the 
profiuotion schedule. 

There is a tendency on the )iart of chemical plant 
executives to feel that their continual change in proc¬ 
esses and the use of the same a|)paratus for making 
different products make it impossible for them to lay 
out ^ route for a tractor-trailer system. This tis not 
correct, because the tractor-trailer system is very flex¬ 
ible, Its line of travel can be changed at a moment’s 
notice, and it is not limited to any one path, as it will 
negotiate all turns and straight runs that are as wide 
as the widest part of the train. 

This is clearly illustrated in Fig. 1, where the timctor 
is operated on the dirt floor of a foundry, jiulling a train 
of trailers. 

The chemical plant executives also feel that their 


present hand equipment would have to tie scrapped if 
they were to install the tractor-trailer methods. In the 
plant of the Armour Glue Works, at Chicago, the raw 
material used to be handled in hand “buggies” <as sho\^n 
in Fig. 2, and it required two husky men to prJtpel these 
tiiiggies when loaded. After a tractor had been in¬ 
stalled for other purpo.ses it was de,j:ided that this oper¬ 
ation eoiild be inore profitably performed by using a 
tractor-trailer system. With the slight change in de- 
sijijn as shown in Fig. 3, the old equipment became a 
part of .the new tractor-trailer metlmds, and now one 
man and a -tractor will handle from three to five loaded 
buggies in one train, with ease. ' 

The method of placing barrels on trailers is shown 
ifi Uie headpiece, and it is often profitable to use wooden 
runways, iirovided no heavier trucking than the tractor 
trailer truckiilg is done over them. 

Now' is the time, during the present labor .shortage, 
to make the greatest use of material-handling equip¬ 
ment, and the tractor-trailer methods .should prove of 
interest to chemical plant executives. They will find 
that liy inve.sligating these methods and installing them 
in their plants, they will not only overcome the labor 
shortage but they will also reduce their operating ex¬ 
penses, thereby increasing the profits on their good.». 


A (ja^e of Purchasing 
• Efficiency 

An Accounting Method That Enables Executive.s 
to Judge the Purchasing Agent and 
His Judgment of Markets 

WO important factors indicating elTeetive control 
of manufacturing cost systems are freqtiently 
neglected in the design and subsequently in the instidla- 
tioit of otherwise excellent systems. The first is the 
provision for that eontrol wtieh will unquestionably 
reflect the ability of the purchaser of materials used in 
the process of manufacture. Is he fore^-eing ri.sing and 
declining markets?,,And if so, to what extent is the 
concern benefiting thereby? Considering the large ele¬ 
ment of material cost.s entering into the manufacture 
of moat products, it is a continuat surpri.sc that more 
manufactuit-rs ^do not avail themselves of effective 
means to control such, an important pha.se of their 
business. * 

The features enumerated in the following paragraphs 
are selected from system in use by a concern the sales 
of which run int* the miliion.s, and which has branches 
all over the world and an annual turnover of raw mate¬ 
rials of well o^er twenty. It is easy to see the di.s- 
astrous results of unwise jiurchases made repeatedly as 
is the ease when turnovers average more than one per 
month..The three elements of factory ('(yd.s—material, 
labor and factory expense or burden—arc thrown to- 
'^ffether into a factory iiuch as cement, .sand and stone 
are thrown into a concrete mixer. 

, A4ter a definite length of time, due to effective man¬ 
agement, certain products may be expected from the 
factory in sufficient quantities and of the required qual¬ 
ity, ready for di.stribution to the customer direct or to 
the branches, as the case may be. These are the facts 
common to every manufacturer. The recording of the 
facta in such form as to be of the greatest assistance 
to the manufacturer varies, however, in nearly every 



I lanl. Some are good and .some are not. There are 
certain well-known methods used by the accounting 
department to collect the- three elements of cost and 
then to differentiate them to the various classifications 
under each element." If the voucher regi.ster is used, a 
column may lie headed “Factory Ledger,” into which aU 
the elements of co-st are thrown. This account in the 
general ledger is the factory control account. It is 
debited or charged with the total amount of material, 
labor and factory' expense going in to make up the 
product and is credited with the finished product which 
is shipped or transferred from the factory. The bal¬ 
ance of this account represents the valpe of the material, 
labor and factory expense still in the\'actory either in 
the form of raw material, work in probe.ss or finished 
goods and therefore is an inventory account. 

The factory ledger, a subsidiary ledger, will further 
classify material, labor and factory e’icpense into addi¬ 
tional accounts depending upon the refinement and de¬ 
tail required. It will also contain the following ac¬ 
counts: Factory Inventory, General Stores Adjust¬ 
ment, Manufactured Goods, Cost of Factory Shipments. 
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Physical inventories should he taken at the factory 
periodically and should always he priced at cost or 
market, whichever is lower. 

Under the material classification the General Stores 
account %nd the Material Used account should he set 
up as separate accounts, the latter subdivided into the 
different departments. When the cost of all raw mate¬ 
rial purchased plu.% transportation clijirj;es have heen 
debited to the General Stores account at the end of the 
period, the account will have the followiriR appearance: 

Debit Ci’edit . • 

Jan. 81—Purchast‘% .. . 1000 • , 

The giaterials used in process of manufacture are 
• collected and classified by 
products and departments. 

The totals for the depart- 
■ merits are the basis for 
postings to the debit of 
the Manufactured Goods 
account and to the credit of 
the Materials Used ac¬ 
counts. Ui pricing mate¬ 
rials used, always use ciir- 
reiit market prices. 

The b.alance of each of the 
Materials Used Accounts 

are closed at end of period by transfer to the Genei'al 
debited) the General Stores account will lie shown thus: 

Debit Gredit 

Jan. Ill—Purchases ...1000 Jan. 31—Used .KOO 

If the amount of inventory on hand at the lK‘ginning 
of the period is now transferred from the Inventoi-y 
account and the amount of inventory at close of period 
,.is credited to this account (Inventory account being 
debited) the General Stores account will bf shown thus: 

Debit t>edil 

Jan. :il--Purchases ...1000 Jan. 31—Used ....800 

Jan. 1—Inv. beginning 600 Jan. .31—Inv. cliise ....900 

If cost and market price remained the same the above 

800, indicating materials used, instead of this amount 
would b(> 700, with, the result that the account would 
balance. However, in purchasing materials, a rise in 
market value was foreseen so that when the materials 
used were jiriced, it was found that the market was 
800 on what had been purchased at 700, or that a profit 
of 100 had been made. 


Every manufacturing department is held 
up to a back-breaking efficiency because it is 
easy to calculate the production that should 
be obtained and compare it with actual ac- 
complishmenfs. Here is a way of doing the 
.same thing with the purchasing department 
and no one will welcome it more than the 
efficient purchasing agent. 


It is not thfl major purpo.se, of coflrsf* for the factory 
to make profits on material purcliases. If such is the 
purpose, the term “factor.^’ is a misnomer and should 
be relegated for that of “.lobber." Qn the other hand, 
the factory should not incur a loss in i .s material 
purchases. 

The above credit balance of 100 at the end of the 
first montVi’s operations should not be used as a basis 
for immediately formulating any judgment relative to 
the ettioiency of the purchasing department. It will 
be onVv after .8 or more months, in which time the 
balance may alternate from credit to debit, that this 
account will indicate a positive trend. It is advisable 
to set up an account to 
which this balance can be 
transferred monthly. This 
account may be called In¬ 
ventory Adjustment ac¬ 
count or General Stores 
Adju.stment accountorsome 
similar name. It is, how¬ 
ever, a Profit and Loss ac¬ 
count and mu.st be treated 
us .such at the end of the 
year. 

The above brings out 
the first point under discussion. A credit haJance in the 
General Stores Adjustment account afttr a certain 
period wilt clearly indicate, if inventory and materials 
used are irroperly priced, that the purchaser of materials 
is skillfully making his purchases, while a cqntinued 
debit balance mil just ms surely indicate the reverse 
condition. With large turnovers it doesn’t require much 
of a loss per turnover to run the accumulated totals 
into a considerable debit balance. The method of col¬ 
lecting labor and expense and subsequently fransferring , 
them to the Manufactured Goods account is only a 
matter of routine. The, balance of the Manufactured 
Goods account, after inventories have been consideyed, 
is transferred to the Cost of Factory Shipments account 
in the factory ledger, wMch in turn is transferred as a 
credit to the Factory Ledger account in the general 
ledger. When Itie Factory Ledger account is credited 
with the actual tost of factory shi^iments or transfers 
an account called Manufacturing account in the*gcneral 
ledger is debited thejewith. , 


Impurilies in Battery Electrolytes 

The importance of obtaining information concerning 
the action of impuriUes in storage battery electrolytes 
•‘arises from the detrimental effects which maify of them 
produce on the operating characteristics and life of the 
storage battery. Such information is necessary as a 
basis for the preparation of specifications covering sul¬ 
phuric acid for use in batteries. A new method of 
measuring the rate of sulphation of storage battery 
plates was recently devised at the Bureau of Standards. 

It was found i/nt the presence of 1 part in 10,000,000 
of platinum in tte electrolyte increases the local action 
at the negative plates 50 per cent; the effect of copper is 
much less, while the effect of iron is of unusual interest 
because of its accfelerating action at the negative plates. 
Manganese deposits upon the positive plates in the form 
of manganese dioxide which covers the active material, 
closes the pores and causes a large waste of current. 


Cooling of Steel Gages 

A recent progress report to the gage steel committee. 
Bureau of Standards, notes that the temperature dis¬ 
tribution in a round bar of ihetal in the quenching bath 
ha.s been studied, , 

It has been demonstrated by experiment that in, 
water cooling, the surface is cooled to below 100 deg. C. 
in 2 seconds, jvhile the center of a 1-in. bar hag cooled 
less than 20 deg. C. In 10 seconds the center has'coolei 
half way, but it is evident that .gage specimens cannot 
be hardened in water and withdrawn before cold for 
slower cooling through the transformation, withouDthe, 
surface region having already passed that change. 

In oil, the center cools half way in 17 seconds with 
a large temperature gradient which decreases rapidly, 
thereafter, so that the specimen can be withdrawn from 
the bath when entirely above the hardening change 
without danger of softening. 
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.The Air Slaking of Lime 

The Rate of Deterioration as Well as the Kind of Deterioration 
of Siliceous, ivlaifnesium and High-Calcium Lime When Exposed 
to Air Has Been Studied and Is Discussed in This Paper 


By F. H. Rh(M)Es/W. H. Jonbs and W. R. Dougan 


T IS well known that the essential reaetions involved 
in the slaking of guieklime in air are: 
o. The absorption of water \ap()r by the calcium 
oxide, with the formation of calcium hydroxide, and 

6. .The absorption of carbon dioxide by the cificium 
hydroxide (or oxide; with the formation of calcium 
carbonate. 

Gray' and Levi and Orthmann' slate that the ab.sorp- 
tion of moi.sture by quicklime proceeds much more 
rapidly than doe.s the absorption of carbon dioxide. 
WhetzeP found thal high-calcium limes take uii mois¬ 
ture more rapidly than do magne.-'ium limes; while the 
carhonation of magnesium limes takes jilacc more 
rapidly at tir.st and then more siowlj tli.’in does the 
carhonation of the high-calcium limes. 

The work A'Scribed in this present article was under¬ 
taken for the purpose of obtaining more exact informa¬ 
tion as to the relative rates of the reactions which 
take place when quicklime is exposed to air, and as to 
the manner and extent to which these reactions are in¬ 
fluenced by tha impurities normally present in commer¬ 
cial limes. 

Tlte .samples of lime used in the.se exj)eriments were 
, obtained tlifough the courtesy of Dr. M. E. Holmes of 
the National Lime Association. These samples analyzed 
as shown in Table 1. 

TJie calcium oxide, magnesium oxide, silica, alumina, 
ferric oxide and carbon dioxide were determined by 
No. C 25-22 T of the Amerifan Society for Testing 
Materials. The waiter content was calculated as the 
difference between the percentage of kiss on ignition 
- • 

•IVofeNsor i>f ihfniisti’y, forru 11 \'nivt‘r«ity 

^“jDflufVice of Moist Ail' '>11 yuickliniD,” Jour Chotu ^fcf Soc. 
S AfHca, vol y. D 

*'‘71h! Action of Air on Taitni*,” Jo,/j‘ •Ahi /yralficr Chemists' 
Assor.. vol 6»p. 5!)S. 

of I'^xpi'Aure on Coninicroliil Linir.H," Jour. Ind. 
Chrm.. vol, 9, p 287 (liilTl 
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and the percentage of carbon dioxide. The available 
calcium oxide was determined by the sucrose method. 

A iireliminary experiment was made to determine the 
rate of slaking of relatively pure lime. About 2 lb, of 
lime No. fi (ttfi.DT jier cent CaO) was broken to lumps 
about 2 in. in diameter, while a second sample wa.s 
ground to pass a 50-mesh sieve. Each portion was 
spi'ead out in a large porcelain dish and expo.sed to 
circulating outdoor air, under suflicient cover to keep" 
off rain and Snow. Each lot was stirred frequently to 
expose fre.sh surface. At intervals, samples were taken 
from each lot, care ladng observed to obtain sample.s 
which were as nearly a.s possible representative of the 
average mass of the material. In each such sample 
carbon dioxide, water and active calcium oxide were 
determined. These results are shPwn graphically in 
Figs. 1 and 2. These figures also show the mean tem¬ 
peratures and mean relative humidities of the air, in 
6-day periods, for the times during which the samples 
were exposed. ^ , 

The results obtained for the rate of phangc of water 
content are rather interesting. In each case the mois¬ 
ture content increased rapidly at first until substan- 
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TABLE II—-WATER CONTENT 


Days 
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Obe. 
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Celo. 

dS 

Pondered Lime 
Obe. Calc. 
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0 

• ' • 

1.37 
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TABLE III—CONTENTS OF AVAILABLE CALCIUM OXIDE 
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liiilly all of the calcium oxide was converted into cal¬ 
cium hydroxide, and then decreased slowly as the hy¬ 
droxide was changed to the carbonate. In both case-s 
the maximum amoivit o’f moisture actually taken up by 
the sample was greater than the calculated amount re- 
<)uired to combine with the calcium oxide; and after 
the conversion to the hydroxide was complete there was 
present always an approximately constant excess of 
moisture* above that required theoretically to combine 
with the uncarbonated oxide. Table II shows the 
changes which took place in the moisture content dur¬ 
ing the period of exposure. ^ 

Apparently the presence of this “excess moisture" 
is due to the adsorption of water vapor on the surface 
of the very fine particles of hydrated and carbonated 
lime. * • 

Absorption of Carbon Dioxide 

The rate of absorption of the carbon dioxide was rela¬ 
tively much slower than the rate of absorption of mois¬ 
ture. This would be expected from the fact that the 
concentration of carbon dioxide in the air is relatively 
much lower than^he concentration of water vapor. It 
is interesting tq*ote that in each case the rate of ab¬ 
sorption of cafiwn dioxide was greater between the 
thirtieth and fiftieth day than at any other time. 
That this was not due to any accidental variation in the 
concentration of'carbon dioxide in the air above the 
samples is shown by the fact that the increase appeared 
at the same period in both cases, although the two 
experiments were not started at the same time, and by 


the fact thate in other samples eMpoaed subsequently 
similar periods of increased rates of absorption of car¬ 
bon dioxide were observetl at about the %ame stage in 
the slaking. Apparently at the end of about the first 
80 days thb hydrated lime undergoes a alight change 
in physical structifte which results in making the mass 
more porous and thus facilitating the diffusion of air 
through the lime; wltile at the end of about the first 60 
days the formation of carbonate filnfs on the hydroxide 
particles again begins to decrease the rate of car- 
bonatfon. 

The percejitage of available calcium oxide in the 
samples decreases very rapidly at first, during the rapid 
absorption of water, and then more slowly as carbona- 
tioii progresses. In every case the amount of active 
calcium oxide as determined by analysis was less than 
the thi’oreticul amount us calculated from the peacent- 
age of active calcium oxide in the original lime and the 
amount of water and carbon dioxide which had been 
absorbed. This discrepancy is slight at first, but in- 
cnaises rapidly as hydration progresses and appears to 
reach a maximum value several days after the conver¬ 
sion to the hydroxide i.s complete. The writers are in¬ 
clined to regard this difference between the observed 
and the calculated values of the percentages of active 
calcium oxide as being due to a change in the physical 
structure of the hydrated lime—probably a conversion 
of the amorphous and very reactive calcium hydroxide 
first formed by the hydration into a finely crystalline 
and less reactive modification. 

The values for the contents of available calcium oxid« 
are shown in Table III. 

Following these preliminary experiments, portions of 
limes of various types were ground to pass a 60-mesh 
sieve and were then exposed to the air for 120 days. 
Samples taken at frequent intervals were •apalyzed as 
described above. 

Liities 63 and 44 were relatively pure Itigh-calcium 
lime. The former was relatively soft and quick-slaking, 
while the latter was a very hard, dense, slow-slaking lime 
from oblithic limestone. tThe changes which took place 
during the air-slaking of these high-calcium limes are 
given in Table ly, and are shown graphically by Fig. 3. 

In general, the curves showing the change in water 
content, carbon dioxide content and percentage pf avail¬ 
able calcium oxide are similar to the corresponding 
curves obtained in the preliminary experiments. • 
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the rat 

t‘S of 


slaWnif of the two lime.H. Sample (i.’i slaked rtijiidiy, 
the hydration beinjr complete at the end of almijt the 
fifteenth day and carlionation heinn alioul 42 per cent 
complete at the end of the one hundred and twentieth 
day. Sample 44—the dense, hard lime from oiilttie 
atone—slaked much more slowly, hydi'ation heinn cnm- 
plet(‘ only after about ,511 days' exposure and earbona- 


active calcium oxide was much slower than that ob¬ 
served with the high-calcium limes. Ae writers as¬ 
sume that the slower decrease in available calcium oxide 
was caused by the fact that the magnesia inhibits the 
convcr.sion of the very reactive amorphous calcium Hy¬ 
droxide into the less reactive crystalline modiVication. 

The observed differences between the rates of<slaking 
of the two magne.sium limes correspond to an observed 
difference in the phy.sical properties of the limes. 
Sample (i,5 was rather .soft and light, and apparently 
ha^i been burned at a relatively low temperature. Lime 
ly was' dense and hard and appeyed to be .slightly 
overburneck 

The result.s obtained in the slaking of twb typical, 
.siliceou.s limes are shown by Table VI and Fig. 6. 

• It will be observed that the.se two .samples behaved 
very differently. Lime .53 acted very much like a typical 
high-calcium lime. The water content increa.sed rapidly . 
to a maximum value of 20.8 per cent and then again 
decrea.sjd. The percentage of carbon dioxide increased 
very slowly during the first 100 days, and then began 
to increa.se rather rapidly. The percentage of calcium 
oxide decreased rapidly at first, and then more slowly; 



tion being only about 2!) per cent complete at the end 
of the fine hundred and twentieth day. 

The changes which took place during the slaking of 
the magnesium limes - samples 05 and 111—are pre¬ 
sented in Tabl? V and are shown graphically in Fig. 4. 

The' hydration of ‘ifie magnesium limes tyok place 
much more slowly than did the hydration of the high- 
calcium limes. Moreover, the water content did not, 
within the timri covered by the experiments, attain a 
maximum value. In each'of the magnesium limes the 
amount of moisture increased rather slowdy at first and 
then remained'almost constant. Apparently the calcium 
oxide reacted with the atmospheric moisture to form 
hydroi^ide, and the water liberated by the carbonation 
'of this hydroxide reacted with and was retained,by the 
ffnagnesium oxide. , 

During the earlier stages df the .slaking the mag- 
netWum limes carbonated more rapidly than did the 
high-calcium limes. The rate of carbonation decreased, 
however, during the latter part of the period of obser¬ 
vation, so that the amount of carbonation was ulti¬ 
mately less than that obtained with the purer limes. 

The available calcium oxide content decreased regu¬ 
larly as slaking progressed. The rate of decrease of 



and the decrease in the content of active calcium oxide 
was much greater than would be expected ,from the 
amount of carbon dioxide arid water which were ab¬ 
sorbed. * 

On the other hand. Lime 34 behaved much like the 
magnesium limes. The jeater content increased rather 
slowly to about 12 per cent and then remained almost 
constant throughout: the remainder of the period of 
observation. The percentage of carbon dioxide in- 


T VIII.K VI-SI,AKINn OF SII.ICROl'.S LI,VIE.S 
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creased slowly*at first, remained almost constant for 
about 50 days, and then began to increase again. The 
])ercentage of available calcium oxide decreased rapidly 
(luring the first 60 days, and more .slowly thereafter, 
but the Increase was much less than the decrease ob- 
.served ^ith lime 53. 

A comparison of the analyses of the two original 
limes shows no evident reason for thi.s difTerence in 
.slaking. Lime 34 contained considerably more mag¬ 
nesia than did Jime 53, but the amount of magnesia was 
hardly .sufficient to explain the anomaloii.s bohawor. • 


Aiinual Meeting *of 

Manufacturing Hhemists A§8n. 

• • 

Report of Executive Committee Presents Significant 
Sidelights on Important Problems 
. AffecWng the Industry 

^''IIE EXPANDING ACTIVITY of the Manufactur- 
J. ing Chemists As.sociation for the year ended May 
31, follows the curve of increasing industrial pro¬ 

duction, very -closely. With gathering momentum in 
business activity many calls arose for change and re¬ 


in the slaking of lime in air, the essential reactions 
are (If the absorption of moisture with the formatioiv 
of calcium hydroxide, and (2) the absorption of carbon 
, dioxide with the formation of calcium carbonate. 

With relatively pure high-calcium limes, hydration 
takes place much more rapidly than does carbonation. 
The amount of water actually taken up by the lime is 
greater than that theoretically reciuired to convert the 
oxide into hydroxide. This excess water is pi'ohably 
moisture adsorbed on the surface of the particles of 
hydroxide and carbonate. The percentage of ‘ active 
calcium oxide” in the material decreases very rapidly 
a.s hydration and carbonation proceed, the decrease in 
active calcium oxide being much greater than would be 
expected from the amount of wat(*r and carbon dioxide 
absorbed during slaking. This abnormal rate of de¬ 
crease of “active calcium oxide" is probably due to the 
crystallization of the very reactive amorphous hydrate 
and the formation of relativcdy inert crystalline hydrate. 
It should be noted, however, that the slaking is accom- 
“panied by an increase in weight, so that the decrease 
in the we'mht of available calcium in the paglially slaked 
lime from a giv(m original portion of quii’ldime is con¬ 
siderably less than the decrease in the pe.rci'Htage of 
available calcium oxide. 

With magnesium limes there is a more regular and 
more gradual increase ii; the perc.cmtages of waU-r and 
carbon dioxide, and • more uniform and lea.s rapid de¬ 
crease in “active calcium oxide.” Some siliceous limes 
behave very much like pure high-calcium limes; others 
act very much like magnesium lines. 

The data obtained for the rate of hydration and car¬ 
bonation in these„experiments cannot be applied directly 
to the slaking of lime under all conditions, for in any 
ca.se the rate of slaking will depend on the size of the 
heap, the method of piling, thg amount of moisture in 
the air, and other external and independent factors. 
'These results do serve, however, t* throw some light 
on the general progress of the slaking reactions with 
•flifferent types of lim?s. * 


Gases in Metals 

Tests conducted at the Bureau of Standards on the 
completene.sa of recovery of oxygen from oxides of iron 
and silicon in the Vacuum fusion method for gases and 
metals have indi'^ted complete reduction and recovery 
in both cases. Other oxides which may be present in 
steels are now being tested. Through the co-operation 
of a manufacturej; of malleable cast iron, some tests 
have recently been made which indicate that results for 
oxygen by the Ledebur method on white cast iron are 
of little value because of the surface oxidation of the 
sample during its reduction to a finely divided form. 


adjustment of standard practices, and increa.sed use of 
the as.sociation facilitie." was made by member com- 
panics. 

The liolicy of the as.sociation in regard to the tm'iff 
has alway.s been to prepare in advance for a change and 
to aid the committees of the government to the limit in 
giving information with regard to the chemical in- 
duslry. The association commends President Harding’s 
attitude with regard to changes in accordance with the 
flexible provisions of the tariff. The Pi'esident has 
announced his unwillingness to make any changes unless 
the facts show conclusively tliat they are absolutely 
necessary. Higher rates than are es.sential to protect 
against lower labor and production costa abroad are not 
advocated by the a.ssociation. • 

Favor Working Claiisk. in Patknt Law 

At the invitation of Senator Stanley, who introduced . 
the patent bill, Henry Howard, as chairman of the 
executive committei', prepared a form incorporating a 
working re(|uirement. This form embraced the modi¬ 
fications required to meet the olijections raised by 4he 
American Patent Attorneys’ Association aTid certain , 
industrialists. Senator Stanley adopted this draft, and 
this was among the many measures pending MienCon- 
gress adjourned on March 4 last. Lack of success in the 
last Congress to obtain this legislation does not mean 
that the effort has been Abandoned. The introduction 
of the same or of a similar bill in the next session is 
expected. • 

iNPDSTRiAi, Waste Legisiation Coming^ 

Although the original bills introduw'd into Congress 
with regard to induafl-ial waste were aimed at preven¬ 
tion of pollution of the waters of the Atlantic seaboard, 
later these were enlarged to covce the country generally. 
Fearing that a blanket law applied without careful 
investigation would work undue hardships upon chemi¬ 
cal manufacturers, the a.ssociation oppaeed its pas.sage. 

Many other important matters have* received atten¬ 
tion from the executive committee. It has supported the 
bill to define and prohibit commercial buibiry. It has 
oppo.sed dra.stic prohibition enforcement hills which _ 
would have crippled chemical industries. It has sup- 
imrted the chemical division of the Bureau of Foreign, 
and Dmnestic Commerce. , 

In addition a numbei; of spt*ial committees have 
carried out important inve.stigations. The work of the 
carboy committee has alread.v been referred to in ChSm. ■ 
& Met. Other committees have worked on the multiple 
unit tank cars, the standardization of laboratory appar¬ 
atus, the best practice in handling and unloading acid • 
tank cars, the formulation of standards for steel drums 
and the shipment of acid less than 65 deg, P6. in steel 
drums. 
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Unemployment and the Sales 
. Machine 

How the Spring Meeting of th^ Taylor Society at 
Syracuse Considered This Subject in 
• Its Various Aspects 

Editoriai, Staff Rkpokt 

T AKINC; as a subject the report of Secretary 
Hoover's committee on liusincss cvcles an/1 unem¬ 
ployment, this meeting of the Taylor Society was held 
on .June 7, 8 and 9, for the purpose of s'lnlviiiK the effect 
of unemployment on industry and to tiriiiR out the fac¬ 
tors that would tend to stabilize employment. W'ith this 
information in hand, a study wa.s made of other depart¬ 
ments of industry, such as the sale.s department and the 
planning division, noting what these could do in elimi¬ 
nating the causes that have resulted in unemployment 
in the past. 

Dr. Willford I. King, of the Bureau of Economic Re¬ 
search, New York City, was instrumental in furthering 
the work of this Hoover committee. It was Dr. King’s 
bureau which provided the statistical background upon 
which its findings were based. Dr. King spoke on the 
general su^jject of "Safeguarding Industry by Stabiliz¬ 
ing Eimployment.” in this talk the factors leading to 
unemployment were pointed out, by means of a study of 
the business cycles and various industrial statistics. 

One of the first facts noted in this statistical research 
was that the lay-off of labor at the last depression oc¬ 
curred primarily in construction, factory and mines. 
Tliere was no commensurate falling off of employment in 
retail hu.s/ness. The next factor studied was the inter¬ 
relation between farm labor and industrial labor, and 
it was fiwnd that there was no appreciable shift, back 
and forth, between the farm and the factory. Another 
I'dctor brought out was that the lay-offs occurred chiefly 
in large plants, and that tie plants employing up to 
100 workers showed no appreciable diminution in em¬ 
ployment. , 

What (Jauses the Biisinkss Cycle 

4 

This leads one to the possibility of there being some 
cf.nnection between large units iif industry and the busi¬ 
ness cycle, from a careful study of the factors, Dr. 
King pointed out that, this is probably not the case, but 
that the business cycle is caused by the action of retail 
business. Because the small manufacturer more gen¬ 
erally meets his final customer direct and does not trade 
through the lafge retailers, his business is not affected, 
while the business of the large manufacturer, who deals 
through retaij stores largely, is Immediately affected by 
the behavior of the retailer. 

The real cau.se then of the business cycle, as deter- 
. njinei by this .study, is the failure of tl»3 retailer to sell 
^ the consumer a sufficient amount of merchandiie. The 
first re.sult of this i.'t lower o.rders from the retailer to 
the manufacturer. These lower orders to the manu¬ 
facturer Immediately result in unemployment in the 
manufacturer’s plant, while the retailer’s store, having 
its shelves full, must keep its employees in an endeavor 
to empty the shelves. By the time the business has 
caught up with itself again, the demand is good and the 
retailer needs all his employees for business purposes, 
while the manufacturer again builds up his employment. 


Dr. King .suggested several ways in wliich this trouble 
could be eliminated. His remedies were to scrutinize 
carefully all orders received, keep a fair re.serve of cash, 
in boom times be very .slow to raise wages and increase 
the working force, at all times keep a trained force in 
the plant, and finally keep a careful watch on the stock 
of unworked material.s that they^ do not represent too 
much frozen capital. 

From thi.s paper of Dr. King and his remarks on the 
.subject of the failure to sell goods to the consumer, we 
jjre led’directly to the paper read by Prof. H. R. Well¬ 
man, of Dartmouth University, on the subject of the 
sales machine. Dr. Wellman opened his pkper with 
several precautions to manufacturers, pointing out the 
•possibility of sales saturation existing at any given 
moment, although it could not exist in the long run; and 
suggesting the possibility that business might be urged, 
beyond the point of profit. He further pointed out that, 
at the .nresent time, the average coat of marketing com¬ 
modities is f)8 per cent of the cost of production. These 
figures seem to him to be out of all reason,,and the time 
is ripe for a reduction of these co.sts. 

Some Remei)ie.s Rugge-sted 

Coming down to the main remedy for the failure of 
the sales departments and retail organizations to sell 
the goods produced by manufacturer.s. Dr. Wellman 
pointed out the absolute necessity of a well-thought-out 
and rationally baaed sales plan. In Dr. Wellman’s word.s, 
“the sales plan must be based on the facts and not on 
theory; on the present and not on the past.” 

In forming a .sales plan the essential elements are 
simple, although in following them out one may be led 
into a quitl detailed study. These elements ai'e; (a) 
study what 'naa been done by means of the company’s 
records; lb) study what can be done from market 
analysis; (r) determine what, from the two elements 
(a) and (b), shall be done. It is in this last that the 
e.s.sential factor of executive aj/ility enters, in that judg¬ 
ment must be used. • 

Having made the analysis suggested above and deter¬ 
mined the line of operation for the sales department, 
it is then possible to establish definite sales quotas, to 
determine the proper compensation for salesc effort and 
to budget the total business along with the production 
department budget. 

It is from the necessity of making this budget in order 
to control sales and thik* stabilize the busine.ss that one 
is led directly to a study of the planning department of 
a business. In this connection, Keppele Hall, of the 
Jo.seph & Feiss Co., of Clevejand, gave before the 
■society a de.scription of what an ideal planning deparf-* 
ment was. It was pointed out by Colonel Hall that 
the planning department was, in reality, a service de¬ 
partment for the whole business. It is its duty to study 
all phases of a busine.ss—finance, production, purchasing 
and sales. From the results of this study the mange- 
ment must be provided with propel figures and infor¬ 
mation upon which can be based\he scientific, s.ys- 
tematic and rational conduct of industry. 

Having been led from a study of the question of unem¬ 
ployment to the heart of scientifically managed business 
—the planning department—the rest of the time of the 
convention was taken up by the study of some good ex¬ 
amples. 

An extremely interesting trip was taken to the plant 
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of the Corona typewriter Co. at -Groton. N. Y. This 
plant has been well known for many years for the per¬ 
fection of its management system. The feature of its 
system lie* in the fact that a careful study is made 
of the sal« possibilities, and the manufacturing neces¬ 
sity is determined from this study. The planning 
department then organizes for a long period ahead, on 
the basis of this study, and employment'conditions are 
in this way maintained at a stable point. 

h'ollowing this in.spection a visit was made to tlj,e 
plant of the H. H. franklin Manufacturing Co., jnaker 
(if the well-known Franklin automobile. ’IHiis plant 
was one t)f the first to establish the Taylor .system. 
By means of careful and efficient planning, it has in¬ 
formation on hand many months in advance of the > 
number of cars which it desires to make to meet its 
.sales demands. In this way the compan.^ is able to 
order it.s stock at least 6 months in advance, and to 
work on this stock far in advance. The result^is the 
battening out of variations in the employment curve and 
a general stabilization of the industry, which results in 
efficient management and good employment conditions. 

• 

British Chemical Industries 

Nitrogen Fixation Again to the Fore—Develop¬ 
ments in Blast-Furnace Construction 
and Alcohol Production 

From Our London Corrk-sponuent 

London, May It), 192.1. 

HERE is nothing of importance to report in regard 
to chemical markets during the past month, the 
position having remained stable and prices firm with 
low stocks. The continental situation is iRill a domi¬ 
nating factor, and its effect has been substantially that 
anticipated by the trade. It is felt that even if a solu¬ 
tion to the present impasse should be found, there can 
be no revival of .serious competition from Germany for 
a considerable time tfj come. The political situation is 
a little obscure, several sections of the press are ])re- 
dicting the resignation of Bonar Law, and people are 
gloomy or optimistic according to their own fancy in 
regard to his possible successor as Prime Minister. 

Interest Revived in Nitrogen Fixation 

During the war about twenty secret patents were 
filed by the government, based on investigations car¬ 
ried out at the re.search laboratory e.stablished during 
the war under the auspices of the Products 

Committee, and in many cases corresponding patents 
^re taken out in foreign countries and British pos- 
■sessions covering ammonia synthesis, manufacture and 
purification of industrial gases, oxidation of ammonia 
and the manufacture of nitrates. Subject to the right 
of Brunner Mond & Co. to non-exclusive licenses, the 
Disposal Board has invited offers for these patents, but 
as tenders must be received not later than May 25, it 
seems doubtful if ^y serious or definite proposals can 
materialize from ^terests other than British. One of 
the'most interesting of these patents was that of an 
explosion compressor evolved by H. A. Humphrey some¬ 
what on the lines of his well-known pump. Humphrey 
had in mind the combination of the Hftusser explosion 
process with an air compressor operating as one unit 
with a free piston, and it was calculated that for an 
output of 2 tons of nitric acid per day about 3,000 kw. 


' * f 

could be generated continuously, part of which would, 
of course, be required for forking the paocess. The 
wisdom of combining a power unit with the nitric acid . 
explosion unit is open to the great objection that when 
acting offlciently as « compressor, the nitric acid yield 
is probably low and, conversely, an apparatus designed 
primarily f»r nitrogen fixation is likely to prove an 
inferior compressor. Additional interest in the kfiusaer 
proce.ss for combining oxygen and nitrogen when coke- 
oven gas 'is exploded has been aroused by two recent 
papers of Prof. W. A. Bone, rend before the Royal So¬ 
ciety and the Royal Institution. Profes.sor Bone claim." 
that the elimination of hydrogen as a component of the 
flammable mixture .so as to leave sukstantially carbon 
monoxide as the sole combustible constituent gives rise 
to enndUions under which the nitrogen assumes iib!\j)r- 
mal activity with increased yields of nitric oxides As 
a matter of fact, a process covering the removal of 
hydrogen from coke-oven gas for this purpose is al- 
read|V being developed, so the way to practical results 
is, to some extent, prepareib It is open to r|Uestion 
whether Profe.ssor Bone is right in using the word 
"activation" in describing this phenomenon, which is 
apjiarently feasible only when there is less than about 
2 per cent of hydrogen pre.sent, but to the industrial 
world the chief interest lies in a complete thermo¬ 
dynamic solution and practical results. , ^ 

PROU.RESS IN Blast-Furnace Fuel Economy 

Sutcliffe & Flvaiis have again done something revo¬ 
lutionary on the basis of their previous reseaiches and 
if their claims are substantiated, the quantity of fuel 
per ton of pig iron may be reduced to something like 
12 cwt. The investigations have shown that the chjef 
factor in the blast-furnace process is the “copibustibil- 
ity,” or, let us say, the chemical reactivity with* oxygen 
of the noke u.sed, which depends largely on ita physical 
condition and especially on its porosity. The desirable 
Iiroiierties of a good blast-furnace coke are well known, 
and Sutcliffe & Evans claiqi fo have produced a smoke¬ 
less fuel made by carbonizing briquets composed of 
80 per cent coal and 20 per cent coke breeze, which is 
harder than metallurgical coke, is in fine granular con¬ 
dition and has a porosity practically equal to charcoal. 
It is understood that the process is to "he testeif on a 
commercial scale soon.. • 

Process kor Utilization of Waste Cellulose 

Messrs. Lynn and Langwell hSw; given an acSount 
of their process for transforming cellulose directly into 
alcohol, fatty acids, etc., by means of bacteria and 
without the use of considerable quantifies of relatively 
expensive chemicals. The basic British patents are 
Nos. 134,266 and 161,294 and the basic discovery is 
that of a bacillus which rapidly attacks'almost every 
form of cellulose under either anaerobic or aerobic con¬ 
ditions. This organism thrives and does its work at 
the extraordina?y temperature of 68 deg. C., at whidh 
any ordinary form of vegetable fi^er (excepting wood 
or cork) is decomposed, farming carbon dioxide and, in 
addition, alcohol, acetic acid, butyric acid, methane and 
hydrogen or varying mixtures of these according to the 
conditions. The process is being worked on a large scale 
at the works of Power Spirit, Ltd., Epsom, and in view 
of the large amount of Inedible waste vegetable fiber 
annually produced, it seems possible that this process 
may be of considerable economical and technical impor¬ 
tance. 
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Production of Hydrogen by the Thermal 
Decomposition of Oil 

• t 

The Concluding Article of a Series Describing Gov¬ 
ernment Experiments in Producing Pure Gas for Air 
Service Itequirements—Ari'angement and Operation 
of Plant for TheFmal Efficiency—Cost Considerations 


By E. R. Weavek 

‘lliiic.iu of Si.mitaiiN 


T -HEHh ari! Ivvo reasons tor (ht* excessive heat 
losses in blast gas and by radialniii: d ) The groat 
difficulty, in a two-sheli plant, of burning the 
finely divided carlion de|)osited iii the vapoi'izer to CO, 
or of utilizing any considerable portion of the heat 
produced from it; and (2) the long bla,sting period 
required to gel the plant U)) to ;i sufficiently high tem¬ 
perature at the beginning of the run, Mo,st of the 
difficulty occurs in the last 100 or 200 degrees; if the 
blasting period can be shortened, liy the use of pre- 
hfated air or otherwise, considcrab]<' ecamomv must 
result. 


litlRNlNC ('AltHON DkcosIT 

The carbon depo.sitcd in the vaiiori/.er is so finely 
divided that it is particularly dilticull to get anything 
but carbon monoxide while burning off the checker 
Bnck. If air is inlrodnced only at the bottom of the 
checkivwork, all the carlion will be burned off at the 
bottomland the bricks subjcrled to the coolipg action 
of the air .stream before tlw to|i of the column is 
flearcd. At the same time ibe upper jiart of the tower 
is Bubjecti-d only to the temperature of carbon monoxide 
Jiroduction, and a large fiarl of Ibe fuel escapes as 
unburned carbon monoxide. If any considerable benefit 
IS to be derived from the dcpositrtl carbon, it will be 
necessary so to'arrange the air inlets that the carbon 
i.s lijrned off in all parts of the tower at about the 
.same time. Practically it is injpossible to do more than 
introduj'e air at tour or five h'vels in approximately 
the right proportion. After the carbon is removed from 
tho checker brick »the blast gas from the generator can 
be burned completely in tin* tower and it’s fuel value 
utilized to the utmost; while carbon i.s present, blast 
gas from the "generator is entirely wasted. For this 
reason, and liecausp it i(i desiralile to blast the generator 
strongly just before a run in order to have a maximum 
temperature in the coke lied, much iietter results are 
obtained liy burning the carbon from the brick before 
still ting to bla.st the generator than by lilasting the two 
'sirrtultaneously. e 

It was found in practice that more time i.s required 
to burn the carhon'from the checker brick than to make 
,n run. It should therefore be possible to save much 
time and a considerable amount of radiation from the 
generator l,y employing two vaporizers with one gen¬ 
erator, the carbon being burned from one while a run 
is being made with the other. 

The u.se of regenerators for preheating the air used 


by ,>orml»»lon ot the nirector of the Bureau of Stan^ 
aiO', of the United Statee, Ihapartment of Commerce. 


in the irenerator should also effect a considerable eco 
omy. Just how much fuel can be saved by means i 
these* improvements is uncertain. It may be qui 
possilile to reduce the consumption of coke in the ge: 
erator to the small amount of compact solid unavoidab 
burned while burning out the deposited carbon to pr 
vent the clogging of the gas passages. , 

Figs. 18 and 18A show semi-diagrammatically tl 
arrangement believed to be most economical for a plai 
of large capacity. Each vaporizer is here divided bf 
tween two .shells called the vaporizer and superheatei 
This permits the oil to be introduced at the top an 
coolest part of the checkerwork; it places the hottes 
Iiart of the checkerwork and linings under miniraur 
load; and on account of the shorter connections, th 
two shells should co.st but little more to construct tha: 
a single shell of equivalent capacity connected to perjiji 
the blast ,'o enter the bottom. 

Rekractories Required 

Probably the most difficult problem encountered ii 
connection with the process is that of obtaining suitabi 
refractories for linings and checkerwork. Followini 
the plant experiments, load tests were made at hig! 
temperature in the ceramic lahiratories of the Bureai 
of Standards for the purpose of ascertaining the mos 
suitable materials for the purpose. Including the hal 
dozen materials which had already been eliminated b; 
use in the plant, every refractory known to be com 
mercially available and which it .was believed migh 
meet the requirements of the plant was tested. 0: 
these materials, two were found to have propertie, 



FIO. 18—PLAN OF PLANT AUHANQED FOR HIGH 
THERMAL ECONOMY 
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which should make them of the greatest value. They 
were self-bonded silicon carbide and a kaolin product 
made by a recently developed process, the details of 
wlii^h have not been made public. Both refractories 
were testejf under a load equal to the weight of a 15-ft. 
Lolumn of tjje same material. 

The kaolin brick showed only a small contraction 
under the load at a temperature as high as 1,000 deg. 
C. and did not fail decisively until 1.075 deg. (\ was 
reached. The ^licon carbide brick showed no signs of 
injury at a temperature of 1,725 deg. C., whirji wuR 
the highest obtainafele in the furnace used. ' • 

A compjirison with some of the refractories used in 
the plant indicated that had kaolin brick been used 
there would have been but little if any injury at the 
temperature obtained during the experimental run.s, 
and that a temperature at least 200 deg. (1. in exce.ss 
Of those employed would not have seriously affected 
silicon carbide linings and che<'kerwork. The silicon 


and generator ^d vaporizer and prAcalbr may reach 
a temperature higher than the softening point of 
Nichrome, hence the castings made of it snould be in 
contact with water-cooled steel supports in order that 
the exposed parts ipay be cooled below the danger 
point by conduction. The Nichrome parts of other hot 
valves in the plant will^be in no danger of injury from 
the heat, bul the valve stems must be wnter-ceoled to 
prevent carbonizatinn of the packing. The valves be¬ 
tween the vaporizers and the generator should be of the 
double-gate type with .H vent, between the gate.s in order 
to indicHte at once any failure of the gates to seat 
tightly and to prevent contamination of the hydrogen 
in case such a failure occurs. The valve mechanism 
indicated in the drawings of the proposed plant is 
merely suggestive. Several of the ordinary t.vpes of 
valve mechani.sm could be employed successfully in Itot 
valvi's of the character described. Fig. 19 shows details 
of some of the valves and refractories proposed. 



carbide was also free from redutuble iron compounds. 
The kaolin was not, but it is believed that a similar 
material practically ffce ifrom iron can be obtained at 
a price con.siderably below that of silicon carbide. No 
serious difficulty should be encountered w'ith refrac¬ 
tories in a plant having an inner lining and checkerwork 
of silicon jarbide. For purposes of economy the kaolin 
refractories should be usefl in the cooler parts of the 
plant. If a preheater for air is employed, there i.s no 
necessity for using in it any refractory of a quality 
superior to that of the average firebrick. 

If a single vaporizer is used with the generator and 
preheating the air is not resorted tq, there is no need 
for any valve subjected to high temperature except the 
^ack valve. If, howevfr, two vaporizers and preheaters 
are used with a single generator, a number of hot 
valves are required. Experience with the experimental 
plant indicated that a great deal of difficulty would be 
encountered in keeping a steel or iron valve in condition 
under such severe service even if water-cooled, and 
that the heat lost in such a valve during the producing 
period is far fronra negligible factor in determining 
the capacity of ti* plant. 

ft has been found that machined surfaces of the 
nickel-chromium alloy Nichrome will remain in good 
condition at a temperature at least BOO deg. C. hotter 
than will machined steel surfaces. The vdve heads and 
seats should therefore be made of this alloy. For 
economical reasons, however, the Nichrome parts should 
be as small as possible. The valves between vaporlier 


It is certainly de.sirablc if not absolutely e.ssentiul to 
use in the generator a solid fuel practically free from 
ash-forming constituent.s. The fuel may be either pure 
carbon or carbon containing a considerable quantity of 
heavy hydrocarbons, in which case some hydrogen will 
be recovered from the solid fuel. 

Coke —If an ordinary coke is used, it is imposStble to 
obtain a sufficiently high l.emperature without coip- 
pletely fusing the ash and producing a clinker very 
difffcult to handle. This difficulty wouM be serious 
enough if air were blowri in onTy* at the bottonf, but 
when secondary air is used in large quantity and 
clinker is produced throughout the fuel bed, the opera¬ 
tion of the plant is almost impossi^)^,e. The fused 
clinker also attacks the generator linings, which present 
a sufficiently serious problem without this complication. 
Even if the clinker could be handled in* the ordinary 
way, at least two men would have to be employed to 
remove the clinker at frequent intervals, interrupting 
the opejation o? the plant and permitting it to cool off. 
The amount of solid fuel used if not large, and the 
amount of labor, interruption to service and deteriora¬ 
tion of refractories involved in the use of an ordinary 
coke are out of all proportion to the saving in the cost 
of the fuel at the present time. 

Retort Carbon —Retort carbon is an ideal fuel for use 
in the process, both because it is free from ash- and 
clinker-forming constituents and because its high den¬ 
sity and heat capacity permit long runs. 

The only serious ebjection to ^he use of retort carbon 
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s the limited %uf^ly available. It i.s unimportant 
yproduct of a coking process which is being supplanted 
by other methods, and no‘increase in the demand for 
the material is hkely greatly to increase the supply. 
T e present production in this country is only about 
1,000 tons annually and probably lialf'that amount is 
used by the carbon companies in the manufacture of 
their varied products. * * 

Pelroleum -I’etroleum coke is commerciaily 

available in .sufficient quantity and burns practically 
without re.sidue; but as ordinarily produced, the mate¬ 
rial i.s so porous and has such low heat capacjty that 
only comparatively .short runs are possible. The por¬ 
osity of the material is no doulit of advantage in 
pre.senting a larger surface to the oil vapors; it is 
probably a disadvantage in blasting, Is’cause it shortens 
the*zone of cartsm dioxide formation in which alone 
the temperature necessary for complete decomposition 
of the hydrocarbon cun be attained. 

The most satisfactory solution of the fuel problem 
would appear to be the manufacture of petroleum coke 
briquets of high density. •Similar briquets have U'en 
made cheaply and in large (juantit.\' from the lamiitilack 
produced by the oil-gas process on the Pacific Coast, 
These have been used successfully in water-gas manu- 
tacture in which the requirements are substantially the 
same as in the present process. Petroleum coke appears 
to. be a m*re suitable raw material than lampblack; 
coal-tar pitch is probalily the most suitable binder. 

If this proeess were to be employed on a sufficiently 
large .scale, it. would certainly be most advantageous to 
purchase the residue from iietroieum refining at such 
a stag!* that,it would produce oil and carbon in proper 
proportion and to complete the distillation at the hydro¬ 
gen plant under conditions which w'ould yield a dense 
residue. , In this case the abundant waste heat of the 
hydrogen pliant would lie employed for the distillation 


and the hydrocarbon vapors conducted to the hydrogei 
generator without condensation. The cost of hydrogei 
produced on a large scale by this process should riva 
that of the cheapest methods for producing hydrogei 
from water-gas so extensively employed in ljurope foi 
the synthesis of ammonia. It is probable thS. a hydro 
gen plant operated as an integral part of an oil refinery 
utilizing hydrocarbon gases and rcsidue.s of every kinc 
which could not be otherwise disposed of to greater 
advantage, supplying waste heat for the operation of 
the oil,stills and consuming a part or all of the coke 
fg-oduced by the refinery, would yield hydrogen at lower 
net cost tlian any other known process. 

The first cost of a [riant combining distillation with 
Ji.vdiogen production, and the skilled operation it would 
'require, make it unsuitable for intermittent operation 
and therefore out of the question for an aviation field. 
It is therefore beyond the scope of thi.s investigation, 
and the possibilitie.s of such future developments are 
merely isugge.stcd. 

Probable dost of Hydrogen 

The following cost estimates are intended to serve as 
a guide in determining the probable cost pf producing 
hydrogen under a variety of conditions. The quantities 
of fuel required and the capacities of the various plants 
are conservatively estimated from I he results of the 
experiments with a 4..'i-fl. generator and a single 
vaporizer, assuming that the amount of gas produeed 
per run will he proportional to grate area. 

I ho unit costs of materials, investment. labor and 
repairs vary so much under different eircuirrL'rtanees that 
the reader should regard the figures given as merely 
illustrative of the maniter in which these factors affect 
the cost of^the product. The estimates are made fov^ 
hydrogen containing not more than I per cent of 
methane; the exclusion of carban monoxide depends. 



r-Cii; o( wnpod ir anj Tari of Superheater cid rrelieuter 


Section of y<a+fr cooled Angle 
Valvt Between Vjpyrt^er ond PreVitataf 


FiG. 19—DETAIl^ OF HEFRACTOKtES ANJj VALVES 
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Kill ::ii Al'l’JKIX IMATIO IIIOl^ATIOX liAIhV 

, I'HdlM CTJON AND COST OF in’DROCKN 

entirely upon the extent to which it is possible to elimi¬ 
nate iron oxide from the plant. * 

The experimental plant made about 13,000 cu.ft. per 
run under Tavorable working conditions with a coke 
consumption of not over 30 Ih. per 1,000 cu.ft. Three 
runs are easily made per 10-hour day. Kuel oil actuallv 
(osl 8.2.'>c. ])er jrallon delivered in Trenton, and 
retort cai'bon cost $15 jier ton at point of oriifin, to 
which ,$8 freight and hauling charges had to be added. 
One man should be able to operate a well-e(|uipped plant 
under normal conditions provided other workmen are 
at hand to assist him in case of emergency. The air 
blower consumes practically all the jaiwer used. Twenty 
horsepower is sufficient for this purpo.se for a 4.5-ft. 
generator and is assumed proportional to grate area 
•for larger installations. The cost of repairs will depend 
principally upon the frequency of replacement and cost 
of refractories. Other repairs should not^ie expensive. 

Oost estimates are tabulated in Table III for the 
conditions stated in the following several paragraphs. 
The column of the table headed by a certain letter con¬ 
tains the figures corresponding to the conditions stated 
m the paragraph marked with the same letter. The 
estimated cost of the plant does not include housing or 
hydrogen storage. 

-■1. Plant—A 4.5-ft. generator with a .single vaporizer. 
Kstimated* cost, of plant, $35,000. Average production, 
10,000 cu.ft. per run; one run per day on 300 days per year, 

II. Plant-—Sami as in paragraph A. Average produc¬ 
tion, 10,000 cu.ft. per run. Three run.s per day on 300 
days per year. 

C Plant—A 6-ft. generator .jvith a single vaporizer, 
fcl.stiniated cost of plant, $45,000. Average production, 
.25,000 cu.ft. per run; three runs p^r day on 300 days 
per year. 

71. Plant—Same as in paragraph Average produc- 

J,., -. 

TABLE III ESTl.MATKl) CDST OE IIVDIIIIDEN 
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tion, 26,000 cu.lt. per run; nine runs#pcr»24-hour day on 
.360 days per ydhr. 

E. Plant—A 6-ft. generator with two v^porizera and 
two preheaters. Estimated cdkt, $70,000.' Average produc¬ 
tion, 25,000 cu.ft. per run; five runs per day on 300 days 
per year. * “ 

E. Plant—Same *8 in paragraph E with an idditional 
briquetting plant for making a dense fuel from petroleum 
coke. Estimated cost ijf plant, $85,000. Average produc¬ 
tion, 25,000*cu.ft. per run; fifteen runs per 24-hour day 
on 360 day.s per year. • 

(1. Plant—Two 8-ft. gencrator.s, preheaters and super- 
henters,eduippe<l for distilling petroleum residues to supply 
both hydrocarbons and contact carbon. Estimated coat of 
lilutil, $150,000. Average production, 55,000 cu.ft, per run; 
thirty rhns per 24-hour day on 360 days per year. 

The e.stimated co.sta given in Table II! are plotted 
against the as.sumed daily production in Fig. 20. 

The experimental work de.seribed in this paper was 
earrieii* out by S. F. Pickering, P. G. Ledig, C» P. 
l.arrubee, A. H. Graham and F'. W. Trapp, under the 
direction of the author, who wishes to acknowledge the 
loyal eo-operation of the whole group. It is a pleasure 
alsit to acknowledge the interest taken in the investi¬ 
gation and the assistance rsuidered by F". FI. Crowell, 
engineer of the Gas Engineering Co. 

OyHlallizatioii or Poor Heat-Treatment? 

Kritish engineering papers during the early part of 
May gave much attention to the report of an accident 
which occurred la.st December on the Dondffn & Nortti- 
we.stern It.R. While traveling at about GO miles ail 
houi'. a locomotive driving axle broke short off, just 
inside the w'heel huh. An investigator for the Mjnistry * 
of Transixirt reported that the various tests on the 
broken part showed that it was made from a badly 
.segregated heat of steel. He al.so said that the frac¬ 
tured surface had the appearance common to a failure 
due to “fatigue," * 

On tjie other hand, a report from the Nutinpul Physi¬ 
cal Laboratory, which was consulted on the case, said 
specifically that the test pieces were coarsely crystallise, 
and the break was a type of fracture typical of over- 
healed steel. 

In Flngland as well as in America there is a lack of 
understanding bStween modern metallurgical investi¬ 
gators and the older school of mifchanical engineers 
engaged by railroads and other large consumers^ As a 
matter of fact, it .seejps increasingly clear that a vqst 
majority of the breaks that are commonly called “crys¬ 
tallization breaks” or “fatigue fracture*’’ are due to 
improper refinement of the grli« by heat-treatment 
after the forging operations. 

The failure in question is one extremely difficult to 
have been detected at any time suh.seq*u^nt to the steel¬ 
making process. Segrcgatisri and piping occurred 
toward the axis of the piece, and the outside material, 
whieh was .sampled, showed correct chAiical analysis 
and good physical properties. 

It is to be emphasized, of course, that eternal vigi¬ 
lance is the p^ice of safety. The total stress on tJie* 
part wfiieh failed was not much more than 6,000 lb. per* 
sq.in. over the whole afea, which allows a factor of 
safety of nearly 12 for the particular steel used. Tfcis 
margin would certainly appear to be adequate for all 
purposes, and it is suggested by The Engineer, in its 
issue of May 4, 1923, that there was either an original 
flaw existing near the surface of the axle or that it 
was scratched during machining or at some other time 
before the wheel was pressed on. Such surface 
scratches are known to be very, damaging. 
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Fixing Profits of Infringing Macliiue 

Plaintiir LoHt*H Claim far Damaaa-^ Through Isiitui'a to 
KatabliHli I'ropar Standard al ( amiiariaan 

Wtial is 1 ,h(‘pnipai' nieasura ol (laiiiiiprs far iiitrinpo- 
meiit is involvaii in tlic suit of tiir licLaski & Thrnpi) 
Cii’cular Woven Wire Co. iiptmist tliv I'inipiiv Kiilibei' 
& 'J'in- V.O.. involviiiK tlic Del.aski & Tiupp patent, 
No. 1 , 011 ,dbU, for a maeiiiiic for wr.-ijipiiip automiiliile 
tires liefore vule.anization. In anollici case the C. S, 
Court of Appeals heiil the pateiil valid and the C. S. 
District Court in thi,s case lield llie patent \alid .and 
infririfred and awarded llic iilaiiilill daniace,s, hut de¬ 
clined to tiward il prolils and to tridile the daniapes. 
Both parlies appealed I'roin tins jnilpnienl, lt 87 l''ederal 1 
The (|ueslion of profits turned on tlie i|ues 1 imi ul wiiat 
constitutes a proper stiiiidard hy wliirli to compare llic 
pains and savinps made Ip tile le.e of llie infrinyin).' 
mjicllines oyer other means avadalde al tlie time for 
doinp the same work. 

Another machine, known as llie W'.lliaiiis machine, 
was also insed hy the defendant for llie same luirpose 
as fhe' infrinpinp device. 'I’hese inaeliines (he court 
rcpaialed as tlie i)ro|ier .standard id comparison The 
idaintiir, however, insisted that onyinal hand wrapping 
as done before the invention was I he proper standard 
But siiiee tlie Williams machine and other machines, 
Ihoupli not of the utililv of Hie marliiiie inlrinired, were 
not only 11X011101)1(1 hut used hy the defendant, they 
became the proper standard of comparison 

As the iilaintiir huilt its case upon hand wrapiiiny 
as a proper standard of com|i''nson, which was I'c.ieded 
by the court Im‘1ow, the Court of ^Viipcals said there had 
not been any evidence piveii as to pains and .savings in 
the U.S(' of the infringing device measured by the 
jiroper standard as adopted tiy the lower court, and 
therefore there'was nothing in the record to siippori, 
th ‘ iilaintiir's claims for lirotits, tlicreforc its claims 
must fail.* 

P 

SaluH .4gri‘t*niriit I’rovcs IJnuiiforceablu 

No Viiiid Contract When Due I‘art,v Reserves the Right to 
.* Caneel at His I’leiisure 

4 

The Kederal District (tourt has said th.at an agree¬ 
ment by defendant to inircha.sc ji stated (|uaiitity of 
u product per week so long as it was made by plaintiff 
and conformed to sample, and for plaintiff to deliver 
such (luantity "every week thereafter,'- does not con¬ 
stitute a rontraet binding on the defendant, since the 
plaintiff might eease manufacture at will, without 
violation of the agreement. This i,s laid down in an 
action on a contract brought by Rdward J. McCaffrey 
against B. B. & R. Knight, Inc., 28'2 Federal 3,‘’,4. 

The seller did not agree to manufacture goods of the 
kind or quality for any particular period, and if he 
should cease to manufacture goods of that kind, or 
goods which conform to the sample, he would not be 
liable for a breach of any obligation which he had as¬ 


sumed or which was imposed upon him by the contract, 
says the court. 

The seller rested his case on a decision in McMullan 
vs. Dickin.s'on Co., 63 Minn. 405, Here the defendant 
had agreed to keep the plaintiff in its emplhv so long 
as he retained the ownership of a substantial number 
of .shares in the corporation and it continued in busi- 
ne.s.s. Ill thi.s case the court .said;* “The expressions of 
a conlingcncy whereby the contract might be terminated 
by the act of eilher party expressly excluded the idea 
th.xt each was at liberty to terminate it at any time 
without regard to the happening of eiither contingency.” 

In the case at bar the court points out that the con¬ 
tract is substantially different in terms from the one 
in the cited case. Further, there is no reference to 
any sub,|ect matter extraneous to the contract that 
excludes the hlea that the seller was al liberty to cease 
his manufacture, regardless of the wishes of the buyer. 

Hence the judgment that the contract was unen- 
forcealw. 

Famous Trademark Case Reversed 

Highest Ctiirt Rules Foreign Maker f'amiot Compete 
With As.signee of His Mark 

In the now famous trademark case of A. Bourjois 
& Co., Inc. vs. Kat'/.el, the United States Supreme 
Court has I'cver.scd the decide of the Circuit Court of 
Aiiiicals (43 Su(i. Ct. 245).' The facts of Ibis case 
are briefly sel out as follow.s: In 1913 A. Bourjois & 
Cie., K. Wertheimer & (tie., ,Su(ces.seur.s, doing busi- 
iie.s.s in France and also in tile United States, sold to 
the ])laintiff their business in this country, with their 
good will and their trademark registered in the I’alent 
Ollice. The plaintiff since its purchase has registered 
them again aad goes on with the business that it bought, 
u.sing .suli.staiilially the .same form of box and label as 
its iiredecessor and importing its face jiowder from 
France. 

■file defendant bought a large iiuantity of the same 
powdi'i- ill F'rance and sold it here in the French boxes, 
wliich clo.sely re.semhlc those u.sed by the plaintiff. The 
court said there was no question that the defendant 
infringed the right.s of plaintiff unless the fact that 
ilefciidant's Imxes and ))Owder arc the genuine jiroduet 
of I he French concern gives her a right to’sell them 
ill the present form. '' 

In giving its reason.s for holding that plaintiff’s 
riglds wore infringed by the transactions of the de¬ 
fendant the court sayS that after the sale of their 
business good will and trademarks in the United States 
the French manufacturers could not come into the 
United States and u.se their old«marks in competition 
with the plaintiff. That proposition is founded on the 
trademark act of Feb. 20, 1905, section 10, authorizing 
assignments. Further, it says that if for the purpose 
of evading the effect of the transfer it had arranged 
with the defendant that .she should sell with the old 
laliel, it would be plain that the arrangement must fail, 
but there was no such conspiracy ^ this case. “The 
vendors,” the court says, “could not ^nvey their goods 
free from the restriction to which the vendors whre 
subject. Ownership of the goods does not carry the 
right to sell them with a specific ijark. It does not 
necessarily carry the right to sell them at all in a given 
place.” 

"See Wplllnglon austln. "Whaf* In a Name?" Chem. i Met.. 
vol. 27, p. S42, Aug. 23, 1922. 
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Removal pf Carbon 
.From Liquidti 

BY J. Bennett Hill 

The llan-fU C,,. 

In the use of decolorizing carbons 
In the recovery of gasoline used in 
dry-cleaning it is often de.sirable to 
remove the carbon by settling alone 
and so avoid filtralion. While the 
bulk of the carbon setllo.s readily, 
there is a !?mall amount of very fine 
material that settles only very slowly. 
This can bef removed conveniently by 
making use, of the dirty soap in the 
gasoline to carry it down. Where 
the gasoline i.s not distilled, this soap 
is normally removed by a treatment 
with a solution of caustic soda 
which precipitates it out. If the 
treatment with decolorizing carbon 
is given before this soap removal, 
(he bulk of the carbon settled nut, 

• .and the settled liquid treated with 
caustic soda, the fine carbon i.s 
carried dowm by the gelatinous soap 
in-ecipitate, leaving a perfectly clear 
gasoline. 

Possibly this same general idea 
might be of value in oth,er industries. 

Stirrer Efficiency 

Who Said Paddle Stirrers Were Not 
Efficient?—Ren<l This 


-r- - ■■■■' ■ / I 

To the (Tperating'Man, 

Be He Executive or j 
Suhfpreman \ 

This department will depend j 
fflr its healthy growth upon j 
your eonlributions. No man or j 
group of men can supply the j 
raw material adcfluatelv. U 
must represent the experience 
of all of the men in our indus¬ 
tries. If you will contribute 
one short item from your oper- | 
atiiig or management experi- j 
ence, you will help to build an 
invaluable, interesting store¬ 
house of material which will I 
help you. your company and the j 
jl industry. For every idea you 
give, vouTl get a thousand. 

How alKiut it? Forget this 
‘T can’t write well enough” ex¬ 
cuse. Anyone detected trying 
1 put on literary dress clothes 
j in this department will be pros¬ 
ecuted to the fullest extent of 
i the law. 

i Send your story in NOW. 

! Address your contributions to 

The Plant Notebook, 
Client. & Mel. 

! Tenth Ave. at .'tfith St., 

New York City. 


The a’rticlc W. B. “Badger and 
hia two co-workers which appeared in t 
the Dec. 13 is.sue of Chem. & Met. 1 
was exceedingly interesting,mt. 
The subject ‘‘Stirrer Efficiency has 
received very scanty study throuwh- 
out the industry and the amount o 
> misinforoiation on the subject is 
great. I recall one incident from 
personal experience which may he o 

interest. i c „ 

Some time ago it was essential for 
purposes of experimentation to have 
a wooden tank stirred somewhat rap¬ 
idly. There wa/in the plant a tank 
vvith an ordinary type of paddle 
stirrer. It was not even shaved off 
at an angle of 5 deg., as was the case 
with Professor •Badger’s tank, wt 
consisted of a 4x4 tapered slightly 
to the end and bolted to aii upright 
shaft. Two such arms pointing in 
opposite directions at the bottom, an 


two more arms at a 90 deg. angle i 
from the other two, situated 18 im 
above the lower arms, made up the ] 
whole stirrer. The tank happened 
to be filled at the time with a finely 
divided white precipitate suspended 
in waffcr, and since there was con- 
.siderable doubt as to the efficiency of 
the stirrer in question, it was de¬ 
cided to make some tests on the tank 
as it was. To do this the .stirrcr.was 
started and when the t^nk was ap¬ 
parently in full equilibrium 12 gal. 
of strong flolution of victoria blue 
was dumped in. Six samples of the 
charge were taken at various parts 
of the tank, three immediately after 
dumping in the dye and three- at the 
end of 3 minutes’stirring. The dye- 
; stuff gave the liquid a distinct blue 
1 color and there was no difficulty 
1 whatever In distinguishing the sam¬ 


ples which had been in contact with 
the dye from those which had not. 
The first .samples .showed very vary¬ 
ing colors from white to very deep 
blue. The second set of samples were 
uniform both a.s to appearance o( the 
nnfiltered samples and oxamqiation 
of thi‘ filtered solutions. In other 
words, the tank was stirred com¬ 
pletely within 2 minutes. Doubtless 
if we had started to .stir at moment 
of adding the dye the lime would 
have been longer. This seems to 
confirm Professor Badger’s intere.st- 
ing coiiclusitm that paddle, .stirreis 
are surprisingly efficient. 

^ • • 

The Great /co Myttlery 

Krrors in the t'iiUalation of the Ka'* 
of llfiil Transfer ^ ' 

Everyone who has had to do wit! 
the installation of evaiairatcirs oi 
stills or cooling coils has undouhtedl; 
used the following fornmlui 

i -1 - 

kjltm . 

! By thi.s it is possible to calculat 
i (he heating or cooling surface n«cei 
i sary for the particular piece of cqui: 

mcnt'iiniuestion. A, of course stani 
I for the area or surface required, 

*! is the coefficient of heat transfer, 
is the total heat lost or gained durii 
I the operation, h iti the ntftnber 
Itiurs which is required for can 
glc ing out the operation, fmis the me 
in temperature differeifee or the le 
the peraturc gradient in degrees Fahn 

led belt. ... « 

ely The calculation gr e.stimation ol 
ded is a somewhat imiccurate perfor 
on- ance, as*it depends on a number 
/ of rather indeterminate^quantities. C 
de- ductivity is the reciprocal of res 
ank ance and the resistance to heat f 
was in the case of a liquid to liquid trt 
'ap- fer through a pipe would be et 
gal. to the resistttfice of the water ftln 
blue the fnctal pipe plus the resistano 
the the metal itself, plus the resisM 
larts of the liquid film on the outsidi 
ifter the pipe. Of course the total re 
; the ance varies with the rate of flo’ 
dye- cooling water, the thickness of 
blue metal, surface films or deposit 
culty the metal pipe and many other th 
sam- In other words, the value of fc. ii 
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a mathematical certainty,even th<iut;h 
it is a s(i-calle(l constant. 

All this serves as an introduction 
to a specific example of a variation 
in k„ which has come to the writer’s 
attention. Upon calculating k„ fi'om 
the best data possible, a value of 2;!0 
was obtained, and from this was esti¬ 
mated a tota^area of heating surface 
which amounted to about 72.4 .sipfl. 
A recheck of these figures by an¬ 
other engineer taking into account 
some experience which he had had 
with the liquid in question gave an 
estimated value of .'iO for k„ and a 
con.spquent value of sq.ft. There 
followed a .series of tests in the plant 
and in it conditions were develoiied 
from which a value for k. was calcu¬ 
lated. This value was found to be 
in hhe neighborhood of liO. 

The photograph herewith, iire- 
sonted illustrates as well as anything 
can the reason why any calculation 
of the rate of heat Jransfer is prac¬ 
tically impossible unless some ))re- 
vious experience with the .solution 
can.be relied on, or unless the liipitd 
remains clear and does not deposit on 
the iiipes. 

RuNtoriiiji; Steul Barrels 

Hon the Welding Oiillit Can He Utilised 
to Keep the Scrap I’ile Emply 

The use of oxy-acetylene welding 
for reclaiming' leaking and dam¬ 
aged steel barrels is recommended. 
Slightly;, defective containers that 
would otherwise soon become worth¬ 
less scrap can be rechvmed so that 
the.v may be re-used or resold by a 
few .minutes’ skillful application of 
the welding torch. 

Used metal barrel.s that are not 
obviously beyond repair are first 
steamed and thoroughly cleaned in¬ 
side and out, an essential operation 
to prevent possible ignition of ex- 


plMive gas mixtures when containers 
haVe been used for oils, etc. They 
are then te.sted under pressure to 
locate any damaged sections, and 
thosi* in need of repair are segre¬ 
gated, while the re.st are painted and 
finished for resale. 

Wefding the damaged barrehs is 
comparatively simple. The testers 
mark the leaky sections for the oxy- 
acetylene bperator, wV.o welds on an 
average of 40 barrel# and- drums a 
da.v. Sonic, of cour.se, require* more 
work than others, but it is only 
rarely that the damage cannot be 
repaired with the blowpipe. It has 
been founS that rather than using 
drawn iron welding rods, ordinarily 
u.sed on light sheet iron, better re¬ 
sults can be obtained by,using a 
bron/.e filler fod. Quicker, cheaper 
and better work can be done with the 
I) onze rod, since bronze has a lower' 
melting point and can be more easily 
handled than drawn iron. As the 
repaired barre's are painted, the ini¬ 
tial bright color of the bronze weld 
is no ob,iection. 

Regardless of whether the damage 
consists of a split seam or crack, the 
barrels are restored through oxy- 
acetylene welding to as serviceable a 
condition as those which are received 
undamaged. Kven if a section of the 
side is mi.ssing, it may be satisfac¬ 
torily patched with a piece of sepap 
steel sheet. After welding, the re¬ 
paired barlels are tested a second 
time before they are painted and 
stored for future sale. 


Spring Kiln Hoops 

The alternative contraction and 
expansion of brickwork in kilns, 
ebimneys and flues exposed to in¬ 
tense beat at intervals necessitates 
adequate provision against loosen¬ 
ing and collaii.sc. This jirovision 
usually takes the form of steel hoop 
bands, bold together by bolts. Dur¬ 
ing periods of high temperature, 
the.se are placed under considerable 
.strain; when low temperatures are 
reached again, the contraction of the 
brickwork is likely to result in the 
slipijage of the hoops and the collaiise 
of the structure. To minimize danger 
from this cause it ha.s been found 
an advantage in some instances to 



.SPUI.N'O KIL.V IIOOI' 



H’fiftf IV position to protf'ct hmrinfjs 

front ron'O.Hion, 


equip the loops with heavy springs, 
as shown in the accompanying cut. 
It desirable, each band may be pro-' 
vided with two bolts and two .spring.s, 
to equalize the strain. 

Bearing Gorrodion 

A Simple Method of Preventing (lorro- 

sion of Centrifugal Pump Bearings 

Centrifugal pump.s are very fre¬ 
quently used to pump materials 
which are distinctly corrosive to the 
rotor and shell, but more particu¬ 
larly to the bearings. Stuffing boxes 
do not seem to keep the bearings of 
even the overhung tyiie of pump from 
being chewed up with certain types 
of liquids. 

A crude but effective method was 
worked out to eliminate to some ex¬ 
tent the excessive corrosion which in 
the case of one strongly alkaline' 
liquor was very great. It meant daily 
attention to the bearings and fre¬ 
quent recasting. A small stream of 
water was allowed to flow on the 
outside casing of the bearing. This 
does two things. In the first place, 
it keeps the liearings cool find thus 
cuts down chemical action (on the 
principle that the rate of reaction is 
halved for every 40 degrees of tem¬ 
perature drop). In the second place, 
and more important, the water di¬ 
lutes the corrosive liquid to an extent 
that makes it innocuous and non- 
corrosive. ' 

The accompanying diagram shows 
the way it is done. Small water 
pipes are run down to a point just a 
tew inches above the bearings and 
hardly more than a dribble of water 
is needed. 

In actual, traceable results this 
stunt was convincing. The life of 
the bearing waS increased by from 
three to four times and with the al¬ 
kaline liquor which 'nad to be handled 
that made a very appreciable differ¬ 
ence—a difference which showed 
upon the mechanics’ payroll. 
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Pump V alves 


Users of pumps will bp interested VAivi stem noiuo o« sMWf i i rf* — backing piate 

* smoNGEfiTHAN CAST SUM ^4 

til know that some improvements in ^ 

pump valve construction are an- 

nounced by the Worthington Pump [ guarh - cast bmkjj- ^ grabir hi xiisii. HUW'tn stAi, 

k Machinery (corporation, of New ^nnot work loose • '*<■■■ N(i,iniN.,oi '.‘al , 

York. An entirely different form of » 

va ve has been perfected which, when '*•' 

applied to service conditions that bronze seat-- HjllBIIIHP fcjg ' - i lush joint 

« ] r. .1 1J TAPtR TkAao AKCmii'i l>f.fircCT 

have been hard for the older stand- C—^ ; 

ard valves^ by cau.sing them to cut ii^L' 

and to leak, will eliminate the diffi-* bottom piate- 

eulties. It therefore increases the caapiegentiaf coao , 

• WEPENrSBUMEBSlAl OUlUt - INSUPU 

average pump emciency, decreases EBiwcuTiiKsoNstATRiK mvi sEAn»«™ui 

the cost of ])umping, and continually - - -—— ' 

maintains the capacity ol the pump Fia. I—NBWWORTHINOTON valve 

at its maximum point, a ' , ^ 

Every user of pumps knows of iU'm in the entire mechanical rubber radiating rili,s are plainly visible, 
the money loss taking place every line. We are absolutely sure that Fig. 3 shows a medium rubber also 
day due to leakage through the pump this is true." after 3 months of unusually ditflcuLt 

valve.s when u.siai for severe service After many years of building and service. It is plain that ‘the only 
conditions. This has led one promi- operating pumps the Worthington way positively to prevent leakage 
nenl manufacturer who makes pump engineers now claim that the priu- with valves in this condition is to re¬ 
valve rubbers as well as other me- oi^al cause of leakage is traceable to move the rubbers and replace •them 
chanical rubber goods to say in one ttR‘ excessive wear on the rubber, with new. • > , 

of his pieces of advertising litera- which while negligible in some cases To overcome this rapid and costly 
ture: is often (luile had. 'fhus. Fig. 2 wearing, cutting and (fracking ac- 

“It is a fact that there is more show.s a photograph of a hard ruliher tion, there has lieen evolved the^new 
real economy—more actual .saving of valve after 3 months of particu- type of valve shown in Fig. 1, known 
money- in the use of ii firsUiuality larly hard .service. Cracks and cuts as tlA- Worthington "Seal” valve for 
pump valve than *n any other one caused by the valve seat and by the u.se when the conditions arc too hard 


BACKING PlATE 


mvETEG TO GTFW 
^NNOT WORK LOOSE 


BRONZE SEAT-- 
TAPER tkiHao :: 


BOTTOM PLATE ' 

CARRICS ENTIRE LOAD 
PREPENTSPUMERSEAL 
FflUM CUTHNPQN SEAT Rt&S 


HIXIIUI. RUHfMn.StAl, 

HI, lit HRiNiT .TN RIHS OF Sf AT 
NO A1 I 11N>. 01 'i> AL • 


i lush joint 

AlfCllill'i l*f.«TECI 1 


GUIDE ' INSURED 1 

VALVI StAI IMfl TRUf [ 


Fia. 1—NHW WORTHINGTON VALVK 


chanical rubber goods to say in one 
of his pi(*cos of advertising litera¬ 
ture: 


To overcome this rapid and costly 
wearing, cutting and (fracking ac- 


money- in the use of ii first-(iuality 
pump valve than *n any other one 



FIG, 2—HARD RUBBER VAI,VB ALTER 
3 MONTHS’ HARD USE 


FIG. S—MEDIUM RUBBER VAt..VE 
AFTER 3 MONTHS’ HARD ttSE 


U.se when the conditions arc too hard 
for the ordinary form of valves now 
in standard usoi 

This new valve, assures.absolute 
tightness when closed, because, os 
will be noted, the rubjicr us^d is 
flexible and will alwa,vs seat per¬ 
fectly both •tjthe huh and ouier rim, 
its inner and outer scats, and so keep 
tight. Age and continuous usage do 
not cut grooves tir cause cracks, as 
demonstrated in Ffg. 4, which' shows 
a flexible rubber seat used for a year 
in this new type of valve. At the 
end of the year there was no visible, 
wear; there wtas no leakage; renewal 
was of course unnecessary; .and 
there was no cost for repairs. , 

The simpKl’ity of this valve is evi¬ 
dent on inspecting Fig. 1. There 
are no screws, no bolts, no rubber* 
rings, no nuts, no bushings, no ro¬ 
tating elements. The special new 
feature that makes this valve good 
for hard service is the rubber valve 
proper. When the valve is closed 
the middle seat carries the entire 
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load and preveftts *lhe rubber seal 
from cutting on the seats or ribs. 
This bottom plate moves "up and 
down with the rybber, and .so not 
only acts as a middle seat but help,'^ 
to keep the rubber valve in shaiie 
even when open. Thus all metbayi- 
cal functions requiring strength and 
wear resistance are cared for by 
metal parts. The flexible niljbcr 
acts only as a seal against leakage. 
It will be noticed that the top of I he 
rubber seal is protected by a thin 
"backing plate," which keeps the rub¬ 
ber seal flat and prevents any possi¬ 
bility of wear from contact with the 
spring. 

All moving parts arc light but 
made amply rigid. The lightne.s.s as¬ 
sures a smooth, (|uicl-running pump. 
The rigidity prevents the distortion 
that results in leakage. If. is not 
expected that repairs or replaceincjits 
will be often re(|uircd, but the con- 
struction mtike.s this ea.sy w-bi'ii it 
does become necessary, and the cost 
of any pos.sible repairs will be low 
bectuise of the simplicity and incx 
pensivcncss of all p.-irl.s. 


Kcqiiir('iii('iitH of ti 
Refractory Mortar 

• llv KoitKIvT K. Limi.s.m 

11' i liiirlit. Iviivt'l i'iro ('l.iV (’(), 

The apparent need of a better re¬ 
fractory mortar for biying fireclay 
rcfrjictorn^s ha.s i-esulleil in the intru- 
duction of a number of so-<'alled re¬ 
fractory cements of varying \tnrtli. 
Aftei' d ears' stii(l,\' of refractory 
mortars under furnace conditions, 
the Denver Fire Cla.^ Co., in perfect¬ 
ing it.s I’li-Fire Dond, found there 
were certain reiiuirement.s neees.sary 
to the prodnetioii of a sati.sfaeio'‘v 
bond, A diBcus.H.'on of the.se c.ssential 
qualilien will be of intgiV'st to every 
user of refraetorier. 

The ftr.st specification of a refrac¬ 
tory mortar, to )i(f used within the 
temperature ranj^o of a Ng. 1 lire- 
hriek, is that it .should be refractory 
—in other worcfci, having a melting 
point close to that of the brick with 
which it is used. Fireclay mortar 
will ctanli this te.st, unless it has been 
m.ixed with materials .such as the 
low fu.sing loams to' reduce •• it.s 
shrinkage or cause it to fuse to the 
bricks; then its value as a refractory 
mortar is In.st. This same fault is 
found in many of the trademarked 
cements. To elindnate .shrinkage and 
obtain a cold bonding strength, large 
auantltie.s of foreign materials are 
added, and as a result the most im- 



I n: I v M.'.'i; .\i. rKn \ 
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IKirtant issiuircment- -refractoriness 

i.s .sacriliced. 

Hardening in the cold i.t of no 
e.^|le(■ial advantage, and should bo 
avoided uiiles.s it can be accomplished 
without eliminating some of the more 
necessary (|iialitie.s, Gro.ss mi.s.state- 
iiumfs a.s to the melting points, of 
some of the siiecially prepared fe- 
fractory ino.rtars has led to the dis- 
ti'u.st by nnitiy users of all refractory 
mortars. One rcfraelory cement 
tested recommended by the manu¬ 
facturer fill' use ui) to .‘!,:i()0 deg. F. 
melted at 2..100 deg. F. Unless a 
nfortar bas the necessary high melt¬ 
ing point the bond it forms is caused 
by a slag forming between the brick. 
The residt i.s that under a continued 
high heat the mortar will flow from 
the .joints, scoring the wall and leav¬ 
ing the joints open to the action of 
I he flames. Ashes and clinkers will 
readily cling to the slag, further re¬ 
ducing thfe - resistance of the wall. 
Settling and distortion pf tl\f wall 
under continued heat will also result 
and in arch construction or where 
there , is a shearing action on the 
.ioint the brick’will slip out of place. 
A nfertar that is refractory and will 
■sinter into a^'flass similar in proper¬ 
ties to the brick itself is the desired 
one. It is not a strong, hard joint 
in the cold that is wanted, but a hard, 
refractory bond under heat. 

A good milled fireclay, although of 
the same refractoriness as the fire¬ 
brick, loses its value because of its 
high shrinkage. This causes the 
joints to become loose and all the ill 


effects of a loose settfiig will result. 

A satisfactory mortar should have a 
low shrinkage so that it will stay put. 
Again, this should not be accom¬ 
plished by the formation df a slag, 
for refractoriness must be , main¬ 
tained. 

The expansion' and contraction of 
the mortar in relation to the brick 
are important. They should be the 
same or approximately those of the 
firebrick at varyifig temperatures, 
otherwise conditioms nearly as bad 
as those obtained from using a mor¬ 
tar with a large shrinkage will occur. 
When silica is used a.s a base for the 
mortar, spalling and loose joints' 
ii.sually result, becau.se its expansion 
and contraclion arc not the same a.s 
the brick. One of the methods used 
to corrorl this fault (and silica is 
used a great deal as a base because 
of its low cc.sl) i.s to use basic fluxes, 
but here again the .slag method of 
lioiiding is wrongly introduced. 

Not only should the i)by.sical prop¬ 
erties of the bonding material be like 
that of the brick but the chemical 
properties should Lc .similar, having 
the same resistance ■ to the furnace 
gases, a.shes, etc., with which the 
lirick might come in contact. A mor¬ 
tar that fires to a body similar in 
.structure to the refractory bodies* 
with which it is used and of similar 
chemical qualities will best meet this 
requirement. 

In attempting to reduce shrinkage 
and maintain refractoriness we had 
difficulty at first in producing a mor¬ 
tar that pos-sessed workability. A 
cement, though otherwise good—that 
is, .sandy in nature—lacks plasticity 
and with it the desirable thin well- 
filled joint cannot be made. , Uneven 
laying and waste of material also re¬ 
sult. The wet prepared cements can 
be easily used in making thip joints, 
and they usually harden in the cold, 
but tills hardening takes place not 
onjy in the joint but in the mortar 
box, on the workman’s hands and 
clothes and ofteii in the containers, 
causing loss of material and dissatis¬ 
fied workmen. Although a thin joint 
is recommended, it is at times neces¬ 
sary to use heavy layers of mortar, 
and a wet prepared mortar, if suited 
for making thin joints, often cannot 
be used for the hetAtrar joint unless 
some foreign materis*] is used to 
thicken it. Good foreign material 
to add is not always available, and 
if the wrong material is used another 
deleterious factor is introduced. 

Good working qualities not only 
assure a better brick-laying job but. 
a considerable saving of material. 
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A “Gentlemen’s Agreemenr' 
Against Technology ? 

To the Editor of fjhcm, & Mot.: 

Sir—JT here are many members of 
the chemical profession whose careers 
are threatened today by a certain 
vicious practice that appears to be 
growing in American industry. This 
practice consists in what is called a 
“gentlemen's agreement” among manu¬ 
facturers in a certain industry not to 
employ a technical expert who has 
left the employ of a concern engaged 
in the production of the same or a 
similar product or at least not without* 
the permission of the last employer. 

I believe there i.s just such an agree¬ 
ment in existence among certain manu¬ 
facturers of- artificial silk, certain 
dyes, abrasives, caustic soda. etc. It 
probably originated in the idea once 
entertained by many that valuable trade 
secrets would be carried away by the 
technical expert who would then sell 
them to a competilor and thus enable 
him to produce a better or cheaper 
article. 

The probable effect on the manufac¬ 
turer has been for him to increase re¬ 
search to a certain point, and then 
stop and wait for his competitor, in the 
meantime enjoying a feeling of secur¬ 
ity in the possession of the results of 
this research. The effect on the chem¬ 
ical profession, however, has been 
literally to enslave many individuals in 
positions at salanoi frequently far in¬ 
commensurate with the profitable re¬ 
sults they achieve. They cannot help 
themselves, Ix'cause their experience is 
specialized and cannot be sold on the 
open market due to the^ “gentlemen’s 
agreement” amfjng the possible employ¬ 
ers. The technical man is thus often 
penalized for having given meritoriou.s 
service and he has no alternative but 
to continue the drudgery or la leave 
and enter work in a different line—work 
in which his experience will probabl.^ be 
of little use. Actually in this event 
the original employe? has locked up the 
expert’s experience where it will be of 
practically no value to himself or to 
the public. 

Any solution to this vital problem in 
ethics which has not the good of the 
public and justice at heart would, of 
course, be wrong. On one hand we 
have increased desire of the manu¬ 
facturer for r^'earch, and on the other 
*we have killed or limited the incentive of 
the man who does the research through 
a highly arbitrary agreement that may 
limit hia rewardft, his success and his 
career. Notwithstanding the fact that 
genius exacts its own reward, the 
majority of even so learned a profession 
as ours are not geniuses. And the 
effect on the public is indirectly, if you 


wish, to pay the hill for research, which, 
if it has been done at ail, has not been 
u.s fruitful in to mankind us it 

woul^ have h^en were a* propet in¬ 
centive given the researcher. Such a 
.stimulus would follow only from an 
opportunity to sell his special abilities 
on a free and ojnm market. 

It IS all right to have ^-ade secrets. 
It would be well if there were more real 
ones and less imagined ones. But when 
trade secrets limit the progress of the 
men whjj have create*! them, they limit 
the public good that Monies from sucli 
progress; and any agreement, gentle¬ 
manly or ungentlemanly, is vicious 
which allows this state to exist. 

Milton ,T. Shoemaker. 

J’.ulTnlo, X Y 


diainfcction or Ifttm in an ordinary 
city sewage. 

Before rightly i^scrittng to chlorlno 
the differences found in corrosion there 
should be run another set of samples 
•in an unchlorinated water having the 
same constituents. When that is done, 
it^is probable that the mineral salt con¬ 
tent of the water will lx* blamed rather 
than a little chloi*ino long since deed. 

Glenn Green. 

I’atholoRicjU l.iilioratory, 

Lnko.Hiili' H(»NnUal. 

(.'levclatKl. Ohio, 


Ciirronion of KiiAl-Croofril Iron 
anil Sti'el 

To ihc Editor of ('linn. Mi’t.; 

Sill - The iirtidf by W- 1’. Wood on 
“(lorrosion of Rust-ri'ooi'od Iron and 
SLool” in your Ajjril lU) issuo contains 
coMcUisions whicli 1 fed arc hardly 
justified liy the data furnished. I refer 
to the statements made reffarding 
(■h]orilie in tap water, particularly to 
tlje assertion that the tap water he 
u.sed eontained dissolved jhlorine. In 
determining the ehlorijir-.onsuming ea- 
jiaeity of sewages for the city of 
Clevdarui, ddne by the city’s engineer¬ 
ing department in I til 9-1021, controls 
were always used of tap water and 
di.stiiled water. We invariably found 
that tap water (whieh had been pre,!!- 
ou.sly chlorinated liy the city’s water 
department) has a chlorine-consuming 
capacity as great as and usually 
greater than its oxygen-consuming 
capacity, given the same time and equal 
molecular amounts at the .start. Our 
data indicated a fairly close relation¬ 
ship between the two. The. tap water 
he rites had an oxygen-consuming ca¬ 
pacity of 2.7 parts per million when 
he received it; therefore I feel quite 
sure that any chlorine whieh had been 
introduced at his local water plant was 
completely and chemically dead by the 
time it reached him, for we found that 
organic matter oxidir-ed by chlorine is 
exceedingly stable. Furthermore, a 
dosage of chlorine sulficient to saturate 
the consuming power of the water and 
leave an analyzable excess at the con¬ 
sumer’s tap is indeed a rarfty. 

It is quite likely that the “chlorine”. 
whieh he lists under “constituents” 
refers to combined chlorine as chlorides, 
because a dosage of 7.6 p.p.m. is con¬ 
siderably more than twice ns much as 
is necessary to give a very pronounced 
taste to water and is probably close 
to ten times the average dosage. That 
amount would accomplish 75 per cent 


To the Editor of dkem. & Met.; 

.Sir-' The writer wishes to point out 
that his conclusion in connection with 
the eorrosiveniysR of tap water was 
reached as a result of the tendejicy of 
this water to cause pits in the metal. 
The importnnee of this was definitely 
mentioned in llie article. A rigid com¬ 
parison of weight losses would not lead 
to this eimclusion in all eases, hut the 
idtling .was quiU evident. 

Always granting the possihility of 
analytical errors and the fact that the 
figures for chlorine are considerably 
liigher tiian the average, the case in 
question is somewhat unusual in tlvat 
the samiile.s were taken at a point not 
far from the purification plant. ’Inhere 
is admittedly a considerable variation 
in ciilorine content 'at this point. 
Further, the nitrogen content of the 
raw water is very low, and while the 
chlorine which has iieen added to the 
water might be, as it. were, “bacterio- 
Ingicully dead,” it is very questionable 
whether it is “chemically dead.'; The 
writer ha.s been informed,by a member 
of the laboratory whose 8uty it was. 
to check this water regularly that 
positive tests for free chlorine by the 
orthotoluidin method were obtained 
within a radius of several miles from 
the siurification plant. There is also 
on many occasions a pronounced taste 
to the water. 

In conclusion, it might be well to , 
point out that the mineral salt content 
of this particular renter wouy be prac¬ 
tically a negligible factor as far as 
borro.sion of metals is concerned. 

WiLLLfM P. Wood, 

AH.sintant I'rfiffMsoi* of 

• EnK'ini‘orlng. 

I’nlvfrsity oi* Mii’hlcari. 

Ami Aii)or, MU’h. 


Wbh ll an Impurity? 

To fho Editor of Ofwm. & Met.: 

Sir-Back in 1880-81 Dr. Edward G. 
Acheson waa at work in the Edison 
laboratorica, pegjfing away at carbon 
filamentB. In his search for new modift*' 
cations ho undertook to break up carbon 
compounds by eloctrolysiB. "He tchoee 
carbon hiaulphide, which he put in1;p a 
tes^ tube, ind in this inserted two 
platinum wirca. But the CS would not 
conduct the current until he had ehaken 
it up with water; then it became a 
partial conductor, its conductivity in¬ 
creasing as the current passed through 
it. 

While no carbon appeared, he ob¬ 
served occasionally the deposit of small 
white granules at the bottom of the 
carbon bwulphide. What were they? 
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He separated them until he had about 
half a gram. They were very hard; 
they made scralchest on sapphite. 

Another curious feature was that 
when a granule of flie substance at the 
bottom of the teat tube containing CS * 
was brought between the platinum elec¬ 
trodes there developed a flash of light*- 
and then tlie aubstapce turned black. 

The next step was to call, in com¬ 
pany with his friend Dr. Edward I.. 
Nichols, on the lute Mr. Tiffany at his 
great jewelry e.stahliahment, then on 
Union Square. Hailing from Menlo 
I’ark, they obtained an audience with¬ 
out delay. Mr. Tiffany sent for hi.s 
diamond expert, who proved to be a tall 
.voung man named Kunz - none other 
than bur old friend Dr, George F. Kunz. 


He »aid if they would return in a couple 
of hours he would tell them what they 
had. But when they returned young 
Mr, ljunz admitted that he did not 
know. "It is not carbon,” he said, “be¬ 
cause it dissolves readily in hydro¬ 
fluoric acid. But if you can make it in 
quantity and at a low cost it will be of 
great use to the world as an abrasive!" 
This was just 10 years before Dr. 
Acheson ftn^de carborundum. 

But what were those granules? Mr. 
Achcson became assistant clnef engi¬ 
neer for the Edison interests in Bfurope 
in 1881. In Paris he met an eminent 
German chemi.st whose identity has 
passed into the limjio of forgotten 
names. He^described the experiments 
to him. 


* 

“Hah,” exclaimed the eminent Ger¬ 
man chemist, “here you have another 
proof that sulphur is not an .element. 
You have obtained, sir, a decomposition 
product of sulphur itself, whkjh I have 
long claimed cannot be an element!” 

Now we meet another difficulti'. The 
voltage was 104,,reduced by lamps in 
series and the current increased until 
the lamps glowed a dull red. But 20 
years afterward Dr. Acheson tried to 
produce those same granule.^ from car¬ 
bon bisulphide in hi.s laboratory. He 
u.sed all the diligence and all the .stral- 
egeins at his command, without getting 
a sign of them in a single instance! 
What was the stuff? 

Eu.woon Hendrick. 

\rw Vm'lc Cit.v 


Review ’of Recent Patents 


Developments in the Manufactured 
. Gas Field 


Attention of Inventors Indicates the Industrial 
Importance of This Fuel 


T HK 'normal PROCKDURK in 
manufacurip^i: water or similar 
^'us is to keep the (’0 at a maximum 
and Jhe COt at a minhnum, because 
(■Oi IS an in^.*{>nibustible. However, if 
the carbon* were all chanjjed to CO., 


the increased yield in hydrojren would 
^ive the g:as a higher thermal value, 
as a study of the thermal reactions 
will show. In the usual method of 
water-gas manufacture, a certain 
cent of (’0 will always be formbd, 


however, in this invention of Harold 
R. Berry of Wilmington, the object is to 
supply a means for oxidizing all the 
CO and freeing all the hydFogen. The 
simplest form is an ordinary water-gas 
set, to which has been added, directly 
over the generator, through which the 
make must pass, a ehamber containing 
u grate. On this grate are placed 
shavings, strips and borings of, say. 
steel and iron, or any other suitable 
substance. 

These aubstance.s react with the .steam 
to form an oxide, thus releasing all 
the hydrogen. In its turn, in the 
presence of CO, the oxide releases 
oxygen, which reacts with the CO to 
form COa, the scrap being rejuvenated.* 
The chief requirement of this scrap i.s 
that it have a relatively large surface 


American Patents Issued June .i, 192.3 


’l‘lir follow itii: tumibfiM lijivo bi'cn 
front tin- luliist tivtillable issue 
of the Official iiazt ftc of the I’nlted States 
I'litrnt Ortlcf bvciiu.SD tlu‘y appoar to 
liHVt' pertinent intt'rest for rArni. <( Aft/ 
rendej'H The\ wilrbt' stuillod bitiT b\ 
f'Acav rf Mci > Htaff. anil l.io.m* whlcli, m 
our J‘..<lKnii*nl, tfto oiohI worthy will be 
piibllftlo'd Iti Hbslnirt It Is reeosnizcil 
bat we (annul always antlelpate #ui 
eaders' interoMts anil arcordliiKly Ibis 
advatice fint Is publt.Mbcd for Ihi* in’mdU 
of those wlto »-iay not ean- to iiwjtU otir 
Judgment atal .Mvnop.His 


l.irt7.335i Kiln and Hurner Tbi'iefor. 
M lla.-oib-t, .Milwaukee, Wl.s. 

I,-17)7,313 — Kubber Mixer or Like 
Mtiehlne. li U Kowen. AnHonlii. (’orin.. 
a.'(Nlsnr>r to V'ai/el Foundry H; Maclune 
t'o., Ansonla. 

1 4.’)7,:i:.l—Air Filter L L nolllnRei, 
Itia'lieste?, N' 

• 1.47)7 406— IVplb and Speelfte-Omv it\ 
MeaHurlnr ApparatUH (' W. StHiiellffe. 
New York jis.siKiior to PneunoTeutor 
1 *0 , N('w York 

1.47) 7,413- Maihlm for TreatinK or 
I'loet^.s.'tlnn b'abrits and Other Ooods 
i A IV'llsoii, Elizabeth, N .1 . as.^ignor 
to Ouratex I’orjt, Newark, N .1 

1 47)7,436—I’rtM'eHH of Making Metal 
Sulphides Henry Howard and.K, H. 
Alvord. v'levcbtnd. Ohio, assignors to 
(.fFttsstdli Chtmtleal ('o , Flevelund, 

' 1,47)7.484—Method of Purifying Arid 
Liquor. F. C*. Atkinson. Inniunapolla, 
Ind. 

1.47) 7,498—T’rot'ess of Making I’ho.**- 
gene. D. B. Bradner, Edgewood. Md. 

1.47(7 608—Method of and Apparatus 
for the PurtftcHtion of Watei W. M- 
I'roM, Kansas City. Mo 

1.457,614—Filtration Chambet. J W. 
Flower, Detroit Mich., assignor to .Mieh- 


lK!in Valve Foundr> & Engineering Fo,, 
Detiolt 

1.4, ■>7.7)31 - I’owdercd-t'oal Apparatus 
,1, (Irlndle. CMiicago. Ill,, asHlgnor to 

Criiidle Fuel Equipment Fo 

1.17) 7,7)22—I’owdered-Foal Apparatu.s 
.\ ,1 (fi lndh‘. Fhieago, 111, assignor to 
Lrindle l-'ind Equipment <‘o 

1,4 7)7,.') 13—Nitrating Ai’omjille H.vdro- 
eaibon S, P, Miller and .T, H, Hess. 
Phlladeljihla, Pu . assignoia to The Ltar- 
retl Co 

l.-l 7)7,6.')fi—Process of 1 lesulphuiizlng 
1 “et I'oleiim and Petroleum 1 ilHtlllates 
E Dunstan ami E li Thole, .San- 
bur\ -on-Thame.s, PJngland 

L4.')7,fi76 — Pioee.sH of Making Sul¬ 
phuric Acid and Apparatus Thcivfo?'. 
F F Stantbil, Melro.se, Mas.s . a.ssjgnor 
to Merrimac Fhendeal Fo., Woburn. 
.\Ia.ss 

1.4. ’)7.7(Hi---Explosive F. .1 Stapt.shtdl 
Luntlsgaard, Vejen 1 Jenniark 

L4.")7.718 —1 Electric I'urnaoe. 1. K 
Valentine, Erie, Pa , assignor to F,eneral 
Elect! le Fo. 

1.17) 7,7X0—(las-FIred Melting Furnace. 
H () I_/)eben. New' Yoik. assignor to 
Doherty Research Co, New York. 

i4B7.786—Uoc((vory of Gasoline From 
NaTin-al FiHS, etc E S. Morrlam, itlarl- 
etta. Ohio « 

l,47i7,791—I’l'occss of Making Sui'clnic 
-Ni'ld ,1 F Norri.s and K O. Fumniings. 
Fambridftt*. Mass. * 

1.47) 7,71)3— I'rocess for Obtaining Sul¬ 
phur R. S. Perry. Fave Springs. Ga., 
P. W. Webster. Pelham Manor, and 
V. K. Boynton, New York, Rsslgnora 
to Perry & W'ebster, Ine. 

1.467.794—Settling Apparatus W'. E 
I'hper, New Canaan. Fonn.. assignor to 
iJorr Co., New York. 

1.47) 7 803 —Appnratus for Separating 
Solids from Liquids. A. J. White. San 
Antonio. Tex. 


1.457.810— ScT'ceniPK Apparatus I’ ,1 
Alwart, Fhieago, 111. 

1.467.811— 1 )lspliicoment Element for 
Liquid Containers. L. E. Baker, Fori 
Wayne. Ind., assignor to Waym- Dll 
Tank k J’ump Fo , Fort Wayne. 

1.457,836—Process for Producing <‘'at)i- 
lytic Material for Hydrogenating ^Lnsal- 
urated Gils ard Fat.s to Harden Timm 
J. P Harris. Fhlc'ago, Jll . asslgnoi to 
Allbrlght-Noll Fo,, (’hlcago 

1,467,848—Agitato!' T. Mojonnier, 
Oak Park, 111,, Jis.sjgnor to Mojonnier 
Bro.s Fo . Fhieago. 

1.4.57^67)—Apparatus for Fommiriul- 
ing. Ik'unlng. and Triturating Paper or 
Cardboard Puliis K. Thorsen, Gn-n- 
ob^e, France 

1,4,’>7,877—Recovery of Arnmonin L 
E. Doty, Elyria, Ohio. 

1,1.')7.916—MethaJ of Making Papei 
I'ulf) B S Summers, I’ort Huion. 
Mich 

1,47)7,934—Method of Making Predpl- 
toted narlurn Sulphate and Sodium 
Sulphydrate J H Pierce, Jr., Ciiurb-.-^- 
ton. W. Va. 

1,457,935—Method of Making Preidpi- 
tated Barium Sulphate .1. B. Pierce, 
Jr,, Charleston. W Va. 

1.4.67,941—Fooler for Reclaimed Liquoi' 
and Gas in Paper-Pulp IToci-sses. G F 
Shevlin, Glens Falls. NU Y. 

1,458,001—Method of Burning Sulphur 
A. T. Prentl<‘e. Somerset ^West, Gape of 
Good Hope. South Africa. 

1.458,016—Method of Treating Silice¬ 
ous Ores. G. H. Wlgton. Eureka, and 
.S. M. Seddon, Salt Lake City. Utah. 


Complete apeclflcatlons of any ITnlti^d 
States patent may be obtained by remit¬ 
ting lOc. to the Commissioner of Patent.-*, 
6Va8htngton. D. C. 
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—that is, that^ it be finely divided. 
(1,4.')3,666, Harold R. Berry, assignor 
to Petroleum Research & By-Products 
Co., Wilifiington, Del., May 1, 1923.) 

• 

Retort for Low-Temperature 
* ' Gob Making 

The efforts along the line of low- 
temperature carbonization and gas 
manufacture have been of increasing 
intere.st. One of the pioneers in this 
field was the International Coal Prod¬ 
ucts Corporation. It is now putting 
forward «i patent covering a new type 
'of primary retort in connection with 
its well-known process. 

This particular design, the patent of 
Charles E. Richardson (1,454,338, 

. Charles K. Richardson, assignor to the 
International Coal Products Corpora¬ 
tion, Richmond, Va., May 8, 1923), 
i.s concerned with the structural de¬ 
tails of this type of retort. It claims 
to improve J;he support of the retort, 
to improve the design so that it may 
he more ea.sily assembled and disassem¬ 
bled, and to* improve the arrangement 
of both burners and flues. 

Coking ISon-Coking Coal 

One of the greatest desiderata of 
the byproduct coke and gas field is an 
oven that will coke certain high-volatile 
coals of low agglutinative power and 
give good results. A solution of this 
difficulty is offered by Paul (loffart 
(1,456,527, assigned to Belgian-Ameri- 
• ban Coke Ovens Corporation, Wilming¬ 
ton, Del., May 15, 1923). 

This patent claims that in order to 
convert coal of this type into dense 
coke, distillation must be rapid at the 
top of the charge, thus preventing the 
formation of sponge coke at the top. 
To accomplish thi.s result, the vertical 
heating flues are divided into pairs 
of adjacent flues. The fuel gas is ad¬ 
mitted at the top at a point between 
the flues of each pair. The air for sup¬ 
porting combustion travels upward in 
one flue bf each group aivl the gases 
of combustion pass ‘downward in the 
other flue of the group. From time to 
time a reversal occurs as between these 
two flues. Means is provided for regu¬ 
lating both the length and the intensity 
of the flame. In this way a controllably 
higher heat may be maintained at tne 
top of the oven than elsewhere. 

Doing Away With ReverBing 
EngineB 

Designers of coke ovens have long 
sought for a means of eliminating the 
reversing engines. The expense and 
added complication due to these 
mechanisms and Jne repair cost which 
they entail are, sometimes a serious 
burden. 

As a means of accomplishing this 
end William E. Roberts has obtained 
a patent (1,463,605, assigned to Foun¬ 
dation Oven Corporation, New York, 
May 1, 1923) on an oven of novel 
type. In this oven the flues are ar¬ 
ranged in pairs, vertically. Gas and 


air enter at the bottom of one of Jhe 
flues of each pair, burn up this flue and 
down the next, the products of com¬ 
bustion passing out through the waste 
gas ducts. The combustion flubs of 
one tier of flues are adjacent to the 
wa.ste gas or downward flues of the 
next tier, which is designed to^ assist 
i* heat distribution. 

The waste gas ducts are common for 


all the waste ga3*flu(fl! of one tier ot 
flues. The air passages for admitting 
the air a»e located on tite sides of the 
waste gas ducts and their parallel 
length is sufficient tib preheat the enter¬ 
ing air thoroughly. 

It will be notieeii that tiiis design 
of pven permits continuous combustion 
without reversal and does away with 
regenerators. 


Patiinted Ide^s in Chemical Engineering 
Equipment 

A Conlinijou-s Centrifuge and New Plate for Column Stills 
Are Featur*d in Recent Patent Specifications 


B kOADEY SI’EAKING, the use of 
centrifugal force in the separation 
of liquids from solids is a conipura- 
tively ol(f process, tiltlv>ugh advances 
are being made continually in the equip- 
pient for applying this useful prin¬ 
ciple. Recently the trend has been 
toward developing and perfecting a eon- 
tinuous centrifugal separator, notwith¬ 
standing the fact that in certain of the 
chemical industries “hatch" operation is 
sometimes of importance. For instance, 
it is frequently necessary to remove a 



precipitSite from a mother liquor, and 
then in order to obtain the desired de¬ 
gree of purity the nolid must be washed 
free from the mother liquor while it is 
still in the rotor. A separator invented 
by Sylvester S. Howell and assif^ed 
to the United Chemical »& Organic 
Products Co., of Chicago, takes advan¬ 
tage of both of these requirements, 
since it is suitable for either continuous 
or intermittent operation. A feature 
of this piece of equipment is the ar¬ 
rangement of introducing the material 
to be separated and the removal of the 
solid matter through the open bottom of 
the rotating cylinder or rotor. The 
solid may be conveniently removed 
through th's open bottom of the rotor 


while it is in motion and the materials 
to he separated can be introduced into 
the cylindrical rotor without stopping 
it, thus rendering the separating op¬ 
eration continuous. 

Two itoints of interest are the 
methods by which the material to be 
BcparaU'd is fed into the centrifuge and 
the provision for withdrawing the 
solid cake, or residue. Referring to the 
accompanying figure, it will be noted 
that the material from which the liquid 
to be separated comes irt through 4he 
supply pipe 29 and the hose 30. This 
pipe is supported on bearings 31 and 32 
and can be moved in a vertical direc-^ 
tion as the material is sprayed on the 
filtering lining 24 while the latter is in 
rotation. The pipe 33 id provided with 
a nozzle through which compressed air 
is forcibly projected toward the filtering 
lining in a direction oppositb V> its direc- ^ 
tion of rotation. This nozzle produces 
a thin blade or jet of compressed air 
which is discharged upon the interior of 
the centrifugal rotor. By the operation 
of thi.s sort of nozzle, the filter cloth or 
lining,*when such is used, is maintained 
quite free of material, thus increasing 
the filtering capacity 'of the machine. 
This has the advaytage over a mechani¬ 
cal scraper plow in that it is not pos¬ 
sible with the latter tb run vetf close to 
tlm inside surface of the cloth for fear 
of rupturing it. The pneumatic plow, 
on the other hand, • is remarkably 
flexible. (1,453,678, issued ^lay 1. 
1923.) * 

A Still Ph’te With Check Fo/ws 

An unusual featuresn the construction 
of diaphrigm plates for a column still 
is brought out in a recent patent by 
Ralph H. Twining, of Marquette, Mich. 
(1,453,735, issued May 1, 1923.) In¬ 
stead of the usual cup or sieve construc¬ 
tion, provision is made for a dinphrfgrp 
plate having a large number of perfora¬ 
tions, in each q4 which is a rivet-shaped 
checl? valve. This valve consists of an 
ordinary rivet having its head normally 
resting on the upper surface of the' 
plate and its stem projecting through 
the perforation. The pressure of the 
rising vapor in the column causes the. 
heads of these valves to be lifted from 
their respective plates and the vapor is 
permitted to pass through the perfora¬ 
tion. If the pressure of the vapor is 
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variable over different portions of 
the plate, the valves in any portion not 
subjected to lul^cient pressure will not 
be raised, as each’ of the vaives is en¬ 
tirely independent of the other in its 
action. This is particularly importai^., 
as it prevents the escape of the /luid at 
points where the pressure is inadequate 
to support it. * 

Fif^hting Oil Fireit 

In flighting oil tires by means of a 
fire-cxtinjfuisbing foam, it has been re¬ 
peatedly found that when an explosion 
occurs in the oil tank—this beint? gen¬ 
erally preliminary to the bej;inninj; of 
a fire, where lighlninR is the cause- the 
roof or tank top is f(*rce{I or blown (df 
violently. The mouth of the foam de¬ 
livery system attached to it is usually 
broken or put out of use, thus resulting' 
in the failure of the bre-extinKuishiiiK 
apparatus. To overcome this ohjeclion, 
the delivery system for the foam is 
Hometimes ])luced in the side df tlie tank 
above the “normal” oil level. This sort 
of insinuation, however, has the disad- 
vantajte that the normal oil level is never 
constant, and that a rise aliove tlie pre 
determined level will often result in the 
oil leakinpr into the foam delivery mix¬ 
ing chamber*. Willis 1). Witter, of Ro- 
selb' Park, N. J., in a patent assigned 
to the h’oamile Fire-Poani C,a., of New 
York, retains the typ<‘ of installation in 
' which ihe foam is allowed to enter 
throucti the tank roof or lop, hut at the 
same time hemakes provision so that 


irf ease of the violent removal of the 
ta’hk top hy an explosion, it will not dis¬ 
rupt or break down the foam delivery 
system, (1,404,839, May 8, 1923,) 

To'Fadlime Pipe-Line Pumping 

In pumpinR heavier grades of pe- 
Irolcuni through pipe lines, it is often 
found* that the oils are so heavy and 
visi'ous that their hatidling is extremely 
dinifult,, In fact, some grades of oil 
ale so heavy that it i.s iiraetieally im¬ 
possible at ordinary tempijratures to 
puiiip them through the pipe, yarious 
means have been used to make the oil 
more lluid. ,]ohn P, I’erseh, of Hous¬ 
ton, Tex., has patented a process of agi¬ 


tating the oil in a cyKndrical chamber 
connected with the pipe line and intro¬ 
ducing into the oil during the process 
of agitation a strong blast of air. 
There is formed an emulsio^i.of air Jnd 
oil of considerably lower specKTc gravity 
than the original oil. If the air has 
previously been heated to a suitable 
temperature, it Cs claimed that it will 
have the effect of breaking up the 
hydrocarbon molecules to a certain ex¬ 
tent and thus make the oil permanently 
more fluid and thal| it will not return to 
its original viscous state. The agitat¬ 
ing apparatus consists of me.jhanically 
operated i>addles attached to a central 
shaft. (1,454,48.'), issued May 8, 1923.) 


In)porlimt Articles 
In Current Literature 

Mtirc' tHfin llftv ltiilu.strl;il t'cliniciil 
1 * ficii'iil ilif )i<M’iti(|ic;i l!'. iind ti.iili- 
Hpt't's iiri' rt'virwrd 1 •‘^'iiLi riv tli'‘ 
.sl|-iri (if ('hfin .1- \]rl T>tc Mr! icli'-i 
hf^low liMVc h( I'H fimn 

hc.'-c juiblli fidiitiM licoi u>((' llicv < I cpi'i'- 

(fiit tin- iiin.itt (Mui.siiicndus tliciiicN in 
Mijiiciiipr/rni V litcvMtiin', aiiii cdti^tc- 
(jiU'tilly .shinild be of (■<)ii,‘4idi'rabli' inlor- 
‘st 111 niir rciidi'iM Th(i'((- Ihiit ai-'' of 
imn.siml Interest will be piibl[j4|icd latoi' 
iti abstrncl In tins* di’p.'ii'tnn'iii , InM 
sjntM* It iM frcipioidh inipo.s.'iib!.' to pr<‘- 
Jiaic .'tAiJil bifaclnn’ afi.stiaot of .an at (leb; 
tliN lisl will .'tiablr nnr laiidoi.H to keep 
abi'i'ast of ciiriMMit litoiatnro and din*d 
Ikf'lr iM'iidliif.: to advanl.MKc 'riie niana- 
/.mo.M I«■^itW('fl )iave all boi'n ircoivial 
wKbln a forttu^jlit »)!’ our piiblu'alion 
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AM'lopMUMit of a ni w nndbod and It; 
diMnon-dration hi a .'(tnall model oil- 
hardellln^ plant J Sinr The in. Inti 
May pp lit'.l'p-lllVlT 

♦ Tiibi A(Ti\ \TKi> Ht-t'iMJK l’no(nj.«i, 
Kdward Arden and Willintn T laxktdt 
Kf’.'Uill.n at lar};c-Seale detmui.stration of 
plant liifdallei] a! \\’llhln^ftnn vt oiV .s of 
ftie Mjiriebe'iter t'orporation ./ Soe 

f'/ivDi hu^ . May lia, t»p, 

Mki’ovij'hv of Nitimokn From SKWAmt 
IN ACTlYATKn'SLPI'UK PnOTRBB. Edward 
Arden, (.’lari'ni'c .lepson and i'orey 
(Irant. Noe. ('httn. hid., May 2f». 1923, 
pp, 230T-2S4’ 

nfiijti.vna From th* MxNAfjrR'fl 
ViEAvpoiKT (Part IV). G. L. U Arnold 

How the roof, partitions, doors and 

bi.ii]dtnx% oqurpment should bo planned 
to lit the Industry. MoMffemmU h'ngi- 
aeeHnp. June, 4D28, pp. 417-421. 
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Men in the Profession 



John T)AVis has been selected to tak/^ 
ehtifi^c of experiments bcinif conducted 
hy the Hoard of Helium Eny'ineers 
workinir under the Bureau of Mint's 
on the LTovernment reservation at Fort 
Worth. Tt‘x. 

Prof. Hraham Kl>r.AK sailed for 
Kurope on June 11. While in hbi^dand 
h(‘ will be one of Die American repi'o- 
Montalive>, at the InU'rnationul Union 
of (’hemi.stry. 

X. (Ifnn of New York has re- 
.smiu'd as jiresident of the United 
St.att'.s Tire Uo. and vice-presi<lent of 
tilt' Unitf'd States Rubber ('o.. the 
parent organization, ('. B. 
president of the United States RuZ*ber 
Co., has been tdected to a similar posi¬ 
tion with fhe tire division, succeeding 
Mr. (lutiti. 

WiLMAM M. KbelIng, who was 
Kiaduatt'd from the Missouri School of 
Mines in May, is now chemist with the 
American Smelting & Refining Co.’s 
ilead relinery at Omaha, Neb. 

Kumiini) Leaver, who has been serv- 
iiiir as superintendent of the Bureau of 
Mifies experiment, sttition at Tucson, 
Ariz., has been a.ssi^fned to the super- 
intendency of the precious metal station 
at Reno, Nev. S. ?. HoWKLL, the 
liiireau's speciali.st in blastinir and ex- 
plo.sives,* has been made .superintendent 
of the Tucson station. 

R. Walter I.eigh has been elected 
vice-president of the American Beet 
Supnr Uo., New York, succ(?crlinp the 
late If. T. Oxnard. 

J. M. IvESSEi.i;. re.search enirineer, 
Pittsburgh, gave the principal address 
at the meeting of the local chapter of 
thj American Society of Steel Treating, 
at the Wiiyam Penn Hotel, June Ti, on 
the subject “Methods of Static and 
Dynamic Testing of Metal.” 

Charles A. Meade, vice-president of 
E. T. du Pont de Nemours & Co,, Wil¬ 
mington, Del, has resigned to devote 
his time to private enterprise.s. He 
became connected with the development 
department of the company in 1915, 
and in 1919 was elected vice-president 
and director. 

E. C. Moffett, formerly with the 


Ideal Disinfectant Corpofation, Wood- 
bridge, N. J., is now with the Cyanide 
Co., Warners, N. J. /» 

Thomas W. Streeter has been 
t'lected chairman of the board of 
director.s of the Simms Petroleum Co., 
N. Y., to succeed Harry Bronner. re¬ 
signed. 

W. H. Walkfji, of the U. S. Depart¬ 
ment of Commerce, is in California 
conducting a survey of the agricultural 
needs of that state for nitrogen com¬ 
pounds. 



(’LYi)E Mitchell Carr, until re¬ 
cently president of Jo.seph T. Ryerson 
&. Son, Inc., died on June 5 at hi.s 
residence in’ Chicago. Mr. Carr was 
horn in Will County, III, July 7, 1869. 
For 12 years he was president, but for 
the la.st 4 years had been unable to 
take an active part and last January 
resigned as president, although continu¬ 
ing until the tiipe of his aeath as a 
member of the bdard of directors. 



American Ciiumical Socibtt, fall meet-^ 
liiK, Milwaukee. Wls., Sept. 10 to 14. 

AMSaUCAN KLBtCTROCHIflMlCAL SOCTWIT, 
Lirtv-fourth meeting. Dayton, Ohio, Sept. 
27 lo 29 (dates provisional). 

American Ei-FCTRori^ATBRS Soaffir, 
eleventh annual meeting, Providence. R. I- 
July 2 to 5. 

American Gas Association, annual con¬ 
vention, Atlantic City. Oct. 16 to 20. 

American Institutk or Chemical Rnm- 
NKKRs. summer meetVig, wnmington, Del., 
.Htne 20 to 28. , 

ASSOCIATION OP iRONt AND STBEL BL^ 

THicAL Enginskrs, Iron and stool exposition, 
Huffalo, N. y., Sept. 24 to 28. 

AMKWCAK Socibtt for Tbbtino Mat^ 
RIALS, twenty-sixth annual meeting, Chw- 
fontq-Haddon Hall Vlotel, Atlantic City, 
June 2G to 30. 

National Bxpqwtion of Chemical In- 
DtJSTBiEB (Ninth), New York, Sept. 17-22, 
National Safety Council, twelfth an¬ 
nual safety convention. Statler Hotel. Buf- 

fain. Dt't. 1 10 6. 
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Industry and Trade 

Current -News and Market lyevehprnents 
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Import of, chemicals and allied prod- ^ 

'nets in April were valued at ?12,276,199. 

Treasury Department has revoked anti- SuiE 

dumping order against calcium carbide « i ' 

from Province of Quebec, Canada. ^ OI thl 

' Annual census of coal-tar products 1 

completed by Tariff Commission and will —-- 

be sent to public printer about June 20. , 

Production of industrial alcohol for 9 months ending 
March, was»larger than in fiscal year ending June 30, 
1921. 

Canadian decree prohibits manufacture and importa¬ 
tion of oleomargarine in Dominion. 

Sales of new crop crude cottonseed oil have been 
made on a basis of 7c. per lb. f.o.b. mills. 

Resale offerings of phenol reached the market and the 
price declined to 42c. per lb. 

Supreme Court denies application to review the deci¬ 
sion in the case of the Mennen Co. 


Summary 
of the Week 


^ Case of government against the Chem¬ 
ical Foundation weakened by testimony 
nary of Polk. Court holds much evidence 

rjT 1 presenled by government irrelevant. 

W eeit Defen.se to ask dismissal. , 

! Dr. Samuel W. Stratton inaugurated 
president of M.I.T. with impressive 
ceremonies in which eminent .scientists participated. 

Canada to survey domestic heating problem from by¬ 
product coke. . 

Imported copper sulphate .shows slight recovery from 
recent weakness. 

Permanganate of potash sold at new low and is very 
irregular in price. 

Flxport demand for caustic soda is very quiet and 
prices are subject to shading. ^ 

Several crushers of linseed have caught up on 
deliveries of oil and the market is approaching a normal 
supply basis. 


Syndicate in Control of German 


A dvices coming from the American 
Consulate at Frankfort-on-Main 
state that rumors of attempts by 
American and Dutch interests to obtain 
control of German potash properties 
have brought out discussions on the 
potash situation in Germany. A promi¬ 
nent publication in Frankfort says that 
the object of the publication of these 
rumors is probably to arouse German 
interests in potash shares and to in¬ 
crease public confidence in the industry. 
Whenever vthe danger of foreign con¬ 
trol is really felt,, it is stated, prefer¬ 
ence shares are issued and taken over 
by the con^panies’ members, each share 
granting the right of 10, and in some 
instances as many as 25 votes. 

. Falling off in orders in the German 
potash industry which began in Decern* 
her, 1922, continued throughout the first 
% months of the present year. In Feb¬ 
ruary certain quantities of potash were 
stocked by pr^ucers and full produc¬ 
tion was maintained, but in March the 
shutting down of several shafts was re¬ 
ported. The German Potash Syndicate 
complains that a late announcement by 
the government of nrice reductions in 
certain nitrogen fe^izers, accompanied 
as^it was by the, statement that a re¬ 
duction in prices of other fertilizers 
would shortly follow, has‘unfavorably 
affected potash sale|. The farmer was 
led to expect reductions in potash prices 
which, aside from certain usual summer 
rebates, it will be impassible for the 
syndicate to make ^thout cutting 
prices below cost of prodtictlon, 


Potash Industry 

Export trade in March is reported 
to have been satisfactory, "but this is 
declared to be doubtful. When export 
trade in potash is good, it is pointed 
out, few complaints of a poor domestic 
market are heard. The fact that the 
abolishment of export duties was ur¬ 
gently demanded is said to show that* 
the export situation was not satisfac¬ 
tory. 

The Berlin correspondent of the Bos¬ 
ton News Bureau in an interesting re¬ 
port says: “German potash industry 
is very well organized. Its supreme 
controlling body, the Potash Syndicate, 
is compulsory in character and'disposcs 
of ihe out-turn of the individual mines 
according to their productive capacities. 
Therefore it is the goal of every mem¬ 
ber to atquire as many mines or min¬ 
ing claims as possible, to sell larger 
quantities through the syndicate, the 
more so as the latter also disposes of 
exportable surpluses. These circum¬ 
stances have contributed to the cita¬ 
tion of large combines, sich as the 
Wintershall - Gluckauf - Sondershausen 
concern, which disposes of 40 per cent 
of the total German production; the 
Salzdetfurth concern, with 20 per cent, 
Burbach-Krugershall, Gumpel-Heldburg 
and Ronnerberg. 

“The self-government of the industry 
is represented by the Imperial Potash 
Council, in which the interests of the 
farmers, the chemical and other con¬ 
suming trades, along with those of t6e 


producers, arc given full scope fo* all 
complaints, as in this potash parliament 
the prices, freights and expenses made 
up by the syndicate are scrutinized. 

“There is another examining body, 
the object of which is to reduce number 
of shafts sunk to the needs of the indus¬ 
try, fdt, de.spite surrender of 17 big 
Alsatian works to France, the number 
of actual works now stands as 208, 
against 191 at the beginning of the war. 

“Production of potash salts shows a 
big increase over pre*war figure, out¬ 
stepping 1913 by 2,000,000 quintals 
annually apart from presegt Ailsat'an 
production of 1,100,000,quintals. 

“Competitiou for the Aijerican 
market has led lo conclusion of a con¬ 
tract with the Potash Importing Cor¬ 
poration of America in New York, 
which is believed to Je backed by im¬ 
portant Anerican shipping and banking 
interests. The corporation’s agents are 
to start a lively propaganda campaign 
among the farmers of the Unitod States 
in the interest of spreading the use of 
potash salts as fertilizer. W^ile the 
French Government grants bounties* td 
exporting Alsatian firms in order to 
help them to gain a footing in overseas 
markets, the German Kali-Syndikat 
seeks to recapture the American mafket 
by allowing abatements to the corpora¬ 
tion to the extent of 30 per cent or so of 
invoice amounts. 

"The German-American potash con¬ 
tract is to run 5 years. The.value of 
surplus of potash in Germany is cal¬ 
culated at 150,000,000.” 

» 
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. Canada Prohibits jHanufacture and pr.s .w.swti w.^„„j 
•Importation of Oleomargarine 

Prohibitfon Measure Effec(ive Aujgusl 31—Expected to Curtail 


Impressive Ceremonies With Many 
Eminent Scientists Pre^tent Mark 
His Taking CA^'r 


Canadian Demknd 

T he Canadian Parfiament ha.s-n7<fe(i 

tcfput an end to the oleomargarine 
industry in Canada. War-time legisla¬ 
tion that permitted the manufacture and 
sale of oleomargarine in Canada will 
expire on Aug. 31 this year. That is, 
the manufacture and importation of the 
product muHt cease on Aug. 31, but its 
sale may continue until March I. VJ24 
While it is still possible for the gov¬ 
ernment to bring in new legislation 
tlvs session that would permit the ik’o- 
ple of Canada to use oleomargarine 
products, there is little probability that 
anything of the sort will he done. 

Previous to 1917 oleomargarine was 
not allowed to he manufactured or sold 
in Canada. But when the* war placed 
an unusual drain on the food supplies of 
the world, the Canadian Parliament 
permitted the manufacture and sale of 
the product. The main argument be¬ 
hind the agitation, which has been long 
ami vigorous, is that it has been hurt¬ 
ing the Cfftiadian butter industry. 

The oleomargarine question has en¬ 
gaged the attention of Parliament to 
an unusual dt'gree this session and has 
provohed many long discussion.s as to 
its merits and demerits. The climax 
finally came'during an all-night se.ssion 
recently. It was the end of an all- 
srt^sion lobby, with the dairying inter¬ 
ests cHjjrying on a persistent warfare 
against the commodity and th(' oleo 
margarjrh' manufacturers almost 
equally active in support of it. It was 
rv>t a party question, for the discussion 
.saw W. S. Fielding, Mini.ster Finance, 
taking a position diametrically opposed 
to the Prime Minister. The Conserva¬ 
tives and the Progressives likewise' 
were divided. Iiv the last analysis, 
after 9 hours of strenuous debate, the 
antis \von out 125 to 54. 

Lqborites Fight for Oleo 

W. F. ('aiToll of epe Brelon, who 
comds from a- lah(f.-ing constituency 
where a good many tons of the com¬ 
modity are ustsi in a year, put up a de¬ 
termined fight to* have its manufacture 
and sale contifiued perin;/nently. He 
■ argued that there was no more reason 
for dictating what a person should eat, 
BO long as it was healthful, than there 
was rea.sori for dictating the kind of 
apparel he should wear. He was sup- 
I porteti by the Minister of Agriculture 
, in the late government, Dr. Tolmie, who 
wont into a microscopic analysis of the 
whole subject, treating it from the 
sbindpoint of palatability and nutrition 
and from other angles, and, though as 
a dairyman he would benefit by the 
prohibition, he upheld the right of the 
import and manufacture in the natural 
color. 

The Prime Minister contended that 
the permit was only a war measure, in¬ 


s' for Vefyeiiibk Oils 

volving a .spcci/ic pledge lo the dairy in- 
tere.sts that when the war endeS it 
would he abandoned. On the other 
hand,'Mr. Fielding .steered a course 
directly opposite to his chief, quite dis¬ 
counting^ the argum'-’nt of any pledge 
to the dairymen and maintaihing that 
the issue was on the merits and the 
vital que.stion whether or not the in¬ 
telligence of the fanadian people en¬ 
ables them to determine what they 
want to eat—butter or a .substitute. 

Butter Coloring Permitted 

Dr. Tolmie reminded th(*- House that 
butler mak*ers were permitted to 
heighten the color of their butter in 
winter when it was a light color and 
low in viUmine contents as compared 
with summer butter. This gave no in¬ 
dication to the purchaser of the value of 
the goods in that respect. He further 
argued that during the war Canadian 
troops used oleomargarine; British 
troops used it, and now it was on the 
regular ration list of both the British 
army and navy. He urged that only 
half of the people of the world useti 
milk and it was idle to say that the 
milk industry would be damaged hy 
oleomargarine. As to cottonseed oil, 
which was one of the main ingredients 
of oleomargarine, this w’rs used iq, salad 
oils and other edible products. There 
w'as muoh more to fear, Dr. Tolmie 
added, from the making of inferior 
dairy products than'- the making of 
oleomargarine. Since 1919 there had 
been 4S9 prosecutions against butter 
makers in Canada as against 48 oleo¬ 
margarine prosecutions. 

Arthur Meighon, lender of the Op¬ 
position, pointed out that in 1918 the 
government had permitted the sale of 
oleomargarine as a temporary measure 
under the war measures act. This was 
made plain in the legislation and at the 
next session the government recom¬ 
mended to Parliament that this tem¬ 
porary measure be continued as such. 
His own attitude was that the use of 
oleomargarine should be penriittod. He 
did not see any reason why,a genuine 
food should not be manufactured in 
Canada if the people wished it. He 
believed that there should be a fair 
protective tariff on the product. The 
Tnited States had a duty of 8 cents 
gainst fanadian butter and 8 cents 
against oleomargarine. Why should 
Canadian dairymen have to compete 
against American manufacturers of but¬ 
ter substitutes in the Canadian market? 

This action of Parliament is expected 
to have a decided bearing on impor¬ 
tations of various vegetable oils into 
Canada. Large amounts of coconut, 
cottonseed, peanut, and other oils are 
used in the manufacture of nut butters 
and margarines. 


On June 11 the attention of the 
academic world wa.s focused on M.I.7. 
Dr. Stratton, former head of the Bu¬ 
reau of Standards, officially took tic- 
president’s chair of the Massachusetts 
Institute of Technology at that time. 
Speakers of note were present to ad¬ 
dress the large b(5dy of faculty, students 
and alumni gathered at Borticultural' 
Hall, where the ceremonies took place. 

Frederick P. Fish acted as master of 
ceremonies at the inauguration. Major- 
General George 0. Squier spoke with 
feeling of his 15 years’ close associatioji 
with Dr. Stratton in connection with 
army problems. For the faculty, Prof. 
Edward P. Miller greeted the new pres¬ 
ident, pledging co-operation and firm 
loyalty. Governor Changing Cox glori¬ 
fied the commonwealth of Massachu- 
sett.s in having such an institution, with 
such a faculty, within it.;? bounds. The 
founders of Technology, Mr. and Mrs. 
William Barton Rogers, received a trib¬ 
ute from Pre.sident Emeritus Charles 
W. Eliot of Harvard. Professor C.-E. 
A. Winslow of Yale represented the 
alumni at the ceremonies. He voiced 
the sincere admiration and respect of 
that body for the new president of their 
alma mater and emphasized the im¬ 
mense potentialities of the scientific 
spirit in solving industrial and social 
problems. Dr. John Campbell Merrinm, 
president of the Carnegie Institution of 
Washington, expre.ssed the regret of Dr. 
Stratton’s colleagues there at lo.sing hi? 
constant association. He spoke • at 
length of the new president’s qualifica¬ 
tions, emphasizing the fact that he is 
a thoroughly constructive scholar. In 
his own addres'!, to which reference i.® 
made elsewhere in this issue, Dr. Strat¬ 
ton .strc.s.sed the effect of .science in the 
evolution of industry. 

Banquet at Aigonquip Club 

In the evening the new president 
acted as toastmaster at a banquet at 
the Algonquin club. Dr. A. Lawrence 
Lowell, president of Harvard, Prof. 
Edgar Odell Lovett and Prof. Theodore 
W. Richards were among the speakers 
' at this gathering. Professor Lovett, of 
the Rice Instjtute in Texas, spoke of 
education in that state. Professor 
Richards presented greetings from the 
Royal Society, the Royal Institution and 
the Chemical Society of London. Presi¬ 
dent Ira Nelson Hollis of Worcester 
Polytechnic Institute, an old friend of 
Dr. Stratton, spoke in praise of the 
man “who, if he can persuade Congress 
to support the Bt^eau of Standards, is 
well equipped to m^t Tech's problems.” 

Professor Allard of the Ecole Npr- 
male Superieure of Paris, Dean Kimball 
of Cornell, Dr. Zook of the U. S. Bureau 
of. Education an<r Dean Clark of the 
University of Illinois also spoke. The 
prevailing theme both of the day and of 
the evening is discussed editorially on 
page 1060 of'this issue. 
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Cheiuicals on Free List Form Major 
Part of April Imports 

•total Imports for Month Less Than in March, but 
• • Larger Than in April, 1922 


I MPORTS of chemicals and allied 
products durinn April were valued 
at $12,276,199. ,Of that amount $8,1)98,- 
4(14 represents the value of imports 
not subject to duty. Imports on the 
dutiable list totaled $3,677,735. The 
free list hnports are less by $1,500,000 
than those in March. There was a 
fallinp off of about $150,000 in the 
total value of imports on the dutiable 
list. In April of 1922 the value of 
• free list imports was $5,528,218, and 
of dutiable imports $3,003,094. 

The value of import.s of coal-tar 
chemicals was $1,196,248 in April, a 
decrease of $250,000 over the imports 
of March, bfit still a .slight increase 
over the total imported in April of 
1922. , 

The value of paints, pigments and 
varnishe.s imported during April was 
$348,807. This i.s a slight increa.se 
over March, when $300,525 were 
brought into the country. Import.s of 
these commodities, however, are meas¬ 
urably less than they were in April 
of 1922. The value of fertilizers im¬ 
ported in April was $7,033,299, a de¬ 
crease of $800,000 as compared with 
.March, but double the value of the 
•iai|)orts in .April of 1922. Nitrate of 
smla alone contributed $4,898,702 to 
the .April total. This is nearly live 


tihie.s the rate of imports in April. 
1922, but imports in March were valued 
at $5,691,097. 

Some of the individual items which 
•show marllbd cbjinges in the trend of 
import!! in April of last year are as 
follows: 



Ai>i-il. 

April, 


I«22 

1923 

('rpoKdlc till iiDil 1 • • 

b27fl,081 

4,621,537 

NanlithiilciD (!h 1 

274,fiis 

I.7R9,425 

roluuiic (111 ) 

^7 

122.460 

(jminiFi’HIlllW (ny, 1 



(iuiniiii' siiliilmip (nz ' 


185.928 

Wliitc arHCTiic iHi ' 


1,476,066 

Furmift Kml (tli i 


144,292 

( JxhJip (111 ) 


129,737 

Suliiliiirii' (11> /• 


3,402,917 

Nitrnlc of iimiTioniji (Ml i 

* 

910.613 

Arfli'iuc niiiphuli' (ib 1 

l,14H,2fiU 

207.750 

Hnritiin ('()tn|)<>un(t(> i lb i 


974,553 

(Jlvconiic (lb ) 

221,VOS 

1.821,602 

( 'yaiii(i(‘ Iff |><)Iiih)i (lb ) 

2fi2.itiO 

597.627 

('arbifimtc of p(i( hkIi (lb ) 

242.542 


Kodiiim cyiiniiic (lb '> 

2.566,195 

1.445.643 

r'nlciiini pvaijiiniitli’ (ton-*) 1.441 

3,906 

Sulpliiitu of nnimiiimi (loi 

18) 601 


The figures are 

those of th(’ 

Depart- 


ment of Commerce. Due to the great 


amount of additional work occasioned 
by the passage of the new tariff bill, 
these figures still require more than 
the usual time to compile. I’rogres.s 
i.s being made, however, and the April 
figure.s were prepiired.on the depart¬ 
ment’s work .sheets leas than a month 
later than required for the task of 
compilation prior to the passage of the 
new tariff act. 


Supreme CXhirt Upholds 
Meni|eii Co. Price Policy 

The application of the Federal Trade 
Commission for a wfit of certiorari in 
tile Mennen Co. case was refused last 
Monday by the United States Supreme 
Court. This means that the decision of 
the Circuit Court of Appeals will not be 
reviewed. The original complaint 
against the Mennen Co. was filed April 
15, 1920 and w.'is amended Jan, 27, 1921. 

It alleged that the company, in addition 
to being guilty of the general charge 
of unfair methods of competition, also 
was operating in violation of section 
5 in classifying its customers into two 
groups according to a basis of selection 
by allowing to iiurrhasers of the same 
quantity and qualily of its products 
different discount rates, according to the 
clnssification of such purchasers. On 
March 3, 1922, the commission entered 
a cease and desist order against the 
Mennen Cfi. The respondent appealed, 
and the United SUtes Circuit Court of 
the Second District held adveraely to 
the commission. 

The decision of the Supreme Court 
IS regarded as very important, as the 
case will be regarded generally as a 
precedent and establishes ftiat a manu¬ 
facturer may adopt price schedules that 
seem fair to him and may select its own 
customers and distinguish between 
wholesale and retail branches -of the 
trade. 

Larger Sales «f German Pot^h 

The German Potash Syndiqate in 1922 
sold 1.295,579 tons of pure pofhsh, says 
the annual statement of thi; Deutsche 


German Goods Free From 
Export Regulations 

Exporter.s Must Quote in High Ex¬ 
change but Accept 40 Per Cent 
in Paper Marks 

Cable advices from Berlin recently 
announced that export price control, ex¬ 
port taxes and licensing of a number 
of general classes of German goods had 
been abolislied by the Federal Economic 
Council. Further details are now Jigiil- 
able and show that the decree hecunie 
effective on May 27. ’ 

Among the articles specifically men- 
,*ioned as free from the Vevious export 
regulations are: All vegetable fiber, ex¬ 
cept flax; animal fata, waxes and prod¬ 
ucts; liquid resins, aromatic greases, 
solid tanning extracts; all hides, leather 
goods, excepting hairy hides; all rub¬ 
ber goods; fish oils, bristles, horn, 
antler, bone, hoof, whalebone, shells and 
their products; tannfng bark and logs; 
mineral gums; mjiferal oils and prod¬ 
ucts. 

It is also added that export prices 
must be quoted in high exchange cur¬ 
rency, and at least 80 per cent of the 
resulting credit must be surrendered to 
the Keichsbank, which in turn reim¬ 
burses the exporter in paper marks at 
the current rate. 


Maine Offers Paper Courses 
ill Summer School 

The chemistry ilcpartinent of the Uni¬ 
versity of Maine will conduct a summer’ 
school cour.se in pulp and paper chem¬ 
istry and technology from June 25 to 
Aug. 4. 

The work given is designed to meet 
the specific needs of student.s who de- 
.sire and arc qualified to take pulp and 
paper courses and also fur pulp and 
paper mill men who may or rtiay not 
have technical training, hut who have 
had practical experience and desire to 
gain a scientific knowledge of important 
phases o9 pulp and paper manufacture 
and te.sting or phases of work with 
which they are unfamiliar. 

All work completed will be given the 
regular university credit for either the 
bachelor’s or master’s degrees. Trai*- 
ference of credits to other institutions 
will be arranged for as during past 
years for those so desiring. 

The courses to be offered this summer 
give an option of six different subjects, 
whereas in former years only three have 
been given, ’Three courses are offered 
to those interested in pulp and three to 
those interested in paper. Anyone wish¬ 
ing to take part pulp work ahd the 
rest paper may do so providing the 
eonnes do not conflict. 


Kaliwerke. This is an increased output 
over 1921, when 921,147 tons was pro¬ 
duced. The 1922 sales in Alsace are 
cstimaUsi at 250,000 tons. About 60,(100 
tons K>0 was produced from all other 
sources. 

The annual statement points out that 
had the normal prh-war increase con¬ 
tinued, 1922 sales shcjuld hHve»aggre- 
gated 2,400,000 tons, or 800,000 tons 
moil 2 than the 1922 sales, the 1962 
sales were divided 74.4 per dent inland 
and 25.6 per cent export. The state¬ 
ment comment! en the improved* sales 
to Poland and to the United States. The 
“closing down law" has been extended 
until July 1, 1924. • 

The statement reveals that 181 plants 
contributed * to the 1922 production 
throughout the year. In addition there 
was some contribution ’from 22 other 
plants. 


Coal-Tar Census Completed • 

Final tabulations of the annual cen-' 
sus of* coal-tar products and synthetic 
organic chemicals have been comped 
by the Tariff Commission. W. N. 'Wat¬ 
son, acting chief of the chemical divi¬ 
sion, expects to send the report to the 
public printer about June 20. It is 
probable that a summary of the census, 
in the form of a press release/ win be 
made public before thp complete report 
comes from the printer. 
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GoveVnYnent Suit Against Foundation 
MafcJtig Little Progress 

Evidence Pfoduced Largely Regarded as Irrelevant by Court— 
Request for Dismissal of Suit Likely in Near Future 


•Lime to Get Main Efforts 
at Non-Metals Station 

Impossible to Carry On Researoh in 
Several Fields BMausd pf Small 
Staff—Slate Follows Lime 


T HE.SKCONI) WEEK of the federal 
court trial of'tho government’s suit 
against the Chemirai Foundation has 
produced no startling developoK'nts. 
Very much of the evidence produced hy 
Assistant Attorney-General Henry W. 
Anderson, who is pressing the ease for 
the government, is regarded ns irrele¬ 
vant by the court. Frank L. I’olk, who 
was Under Secretary of State dunny 
the Wilson administration and who 
signed the order making valid Itie sale 
of the disputed 4,800 patents to the 
Chemical Foundation, up.set the asser¬ 
tion of Anderson that he was dupwl 
into the deal. As a result the ca.se of 
the government is regarded as hcim; 
much weakened. Dismissal will proli- 
ably be asked by the defen.se at next 
week's session. 

The legal point upon which the ease 
hinges is the right of the eourts “to 
review executive discretion.” The de¬ 
fense argues that such a right doe.s not 
exist. The court apparently holds the 
same view. That being the case, the 
arguments of the government, which 
arc ba.sed on the as.sumption that the 
opposite view should hold, lose much of 
their signifitance. In reply to a dires t 
question by the court a.s to why he 
signed the onier Mr. Polk said; 

"Becauije I felt here was an oppor¬ 
tunity th build up a real chemical in¬ 
dustry ir^ this country, something we 
had never had before.” 

Further on, Mr. Polk said that he 
thought it was a wise plan to turn 
these patents over to the Fsundation 
to make American industry independ¬ 
ent. The witne.ss added that he knew 
of no suppression of facts relative to 
the seizure of the ^atent.s. The charge 
made . that Provident Wilson did tied 
realize the significance of the act of 
sale of the patents to the FoundStion 
was iikewtise refuted by the evidence of 
Mr. Polk. * 

Nitrate Patents Under Fire 
Introducing documentary evidence 
Colonel Andersoiv endeavored to prove 
that the idleness of Muscle Shoals is 
due to the refusal of the r*oundation to 
grant patent rights to the government, 
except under #oiiditions which the gov¬ 
ernment insists made it impossible to 
go ahead with its development plans. 
. IJe ctaitended that the program of the 
j War Department was seriously impeded 
by the failure of A. aMitchell jPalmer, 
as Alien Property Custodian, to sell the 
department patents it required for 
"offemsive and defensive” purposes. In 
effect, it was charged that the govern¬ 
ment waa “double crossed.” After as¬ 
suring the War Department that it 
would receive the patents it needed for 
war and peace purposes. Including Mus¬ 
cle Shoals, Palmer sold them to the 
Chemical Foundation. , 


IsWor J. Krescl, counsel for the.de- 
fen.se, asserted that the War Depart¬ 
ment if.sked only for licenses; that the 
Custodian had granted the Navy De¬ 
partment licenses on %,700^atents that 
never vyent into the hund.s. of the 
Foundutinn, and that the Haber pat¬ 
ents, which the government said were 
necessary to the Mu.scle Shoal.s develop¬ 
ment, were not necensary to that project. 

Fritndly Litigation Attacked 

Colonel Anderson tried to make a 
liig point out of u propo.sal by Ram.sey 
Hoguet, former patent atttyney for the 
Alien Custodian, that the Foundation 
and the government engage in friendly 
litigation. But even here the poir.ts 
empha.sized hy the government were 
minimized by Judge Morris. The court 
has already indicated a number of times 
its intent to hold with the defense that 
war acts of a President are not rc- 
viewable by the eourts. On this prin¬ 
cipal contention rests the fate of the 
-suit in equity. 


Huinnicrinill Offers Fellowship 

The Hammermill Paper Co., through 
its chemical director. Dr. Bjarne John¬ 
son, has offered to the trustees of the 
New York State College of Forjistrv a 
fellowship for the coming year (.{Sep¬ 
tember, 1923-24) to be known a.s the 
“Hammervnill Fellowship in Pulp and 
Paper Manufacturing.” 

The fellowship requires that the re¬ 
cipient be a graduate .student at the 
college (his work leading to the degree 
of M.S.). His major problem, which 
is to he chosen jointly by the Hammer- 
mill company and the department of 
forhst chemistry, is to be of funda¬ 
mental nature. 

Burton L. Kassing, of Utica, N. Y., a 
member of the graduating class, has 
been designated hy the company and 
the college as the recipient of this 
honor., 


Cermany Using Ash Fuel 

With the idea of reducing .fuel costs, 
the German chemical industries have 
been advised to recover combustible 
carbon from old ash piles. The occupa¬ 
tion of the Ruhr has resulted in such 
incrca.ses in fuel costs as to make it 
impossible to produce certain chemical 
products 'in competition with world 
prices. 

Under ordinary conditions, one-sixth 
of the carbon content of coal passes into 
the ash. The percentage is much higher 
in the coke used at smelters and gas 
plants. Under present conditions in 
Germany it is believed that many large 
ash dumps can be reworked at a profit. 
It also indicates the determined effort 
the Germans are making to keep their 
chemical industry alive. 


The principal problems to be under¬ 
taken on the opening of the new non- 
metals experiment station of the Bureau 
of Mines at New Brunswick, N. J., will 
be a continuance of the study of the 
difficulties met with in the quarrying 
and preparation of limestone and in lime 
manufacture, and a continuance of the 
work which has been in progress at the 
Tuscaloosa station on mineral fillers. 

The work necessarily will be limited, 
as the appropriation permits of the em¬ 
ployment of three technical men only. 
Since con.siderable work has been done 
on lime and mineral fillers, it is felt that 
the greatest good can be accomplished 
by carrying through the work already 
well in hand. 

In lime the moat important portion of 
the work probably centers around efforts 
to utilize waste. Thert is reason to 
believe that improved methods of burn¬ 
ing can be brought to the point where 
the smaller sizes can be burned. 

It is possible that some work on slate 
will be taken up early in the life of the 
station. This is encouraged by the suc¬ 
cess which has attended large-scale pul¬ 
verization of waste slate, and the in¬ 
creasing demand for this material as a 
filler in asphalt, roofing materials, paint 
and rubber. 

The problems of the non-metals arffdf 
such a charaeter that field work is re¬ 
quired in much larger proportion than 
laboratory work. The studies and the 
experiments mu.st be carried on under 
operating conditions. For that reason 
Oliver Bowles, who will be in charge of 
the new station, believes it is better to 
expend the appi’opriation in a way that 
will allow all necessary field work. Con- 
.sequently he must limit the personnel 
of the station to a mineral technologist 
and a physical chemist. In case co¬ 
operative, arrangements esn be made 
with the industries tconcerned, it will be 
possible to expand the work further. 


Cvdviuin Carbide Order Revoked 

The Treasury Department has re¬ 
voked its order against calcium carbide 
from the Province of Quebec, Canadj, 
issued May 16 under the anti-dumpinjf 
act, and has instructed collectors to 
disregard the order and to discontinue 
any pending proceedings which may 
have been started by its authority. 

It is understood that the anti-dump¬ 
ing order was issued as the result of 
suspicion by an appraiser at a border 
port that a consignment of calcium car¬ 
bide from Quebec was invoiced at. too 
low a price, indicating that it had been 
sold for export at leas than its fair 
value. Canadiane producers protested 
the order and at a hearing before Judge 
McKenzie Moss, Assistant Secretary of 
the Treasury in charge of customs, con¬ 
vinced customs officials that there was 
no dumping of the chemical. 



June 18, 1928 


CHEMICAL AND METAUuUBGICAL ENGINXEUMO 


1089 


Washington News 


African Company Has Large 
Soda Deposits 

A report from Consul W. L. Jenkins 
says that the Magadi Soda Co., at Lake 
Magadi, Kenya Colony, Alrica, has a 
Ijroperty covering 90 square miles 
. I' „ ikyv IoLa sniinve r 


Cain in Industrial Alcohol 
Production , 

because the production of industrial 
alcohol during the 9 monthR ended with 
March reached a total ot ^8*857,894 
wine gallon^ Pr^ibition Commissioner 


ironertv covering vv square miiea, ui- is—*—^ a .. .. 

ludmg the lake area'of 34 square mile.s Haynes in ^^viewing the admijistraLon 


„f carbonate of soda. There are very 
few natural deposits of soda in the 
world, and in this one the percentage 
of pure soda is as high as 96. The 
supply is practically inexhaustible, ow¬ 
ing to the rapidity with which the soda 
re-forms. A prominent employee of the 
company states that only 4 square miles 
have been worked since operations be¬ 
gan in 1912-13, and that by the time 
work was begun on the third square 
mile the first already had re-formed. 

The Magadi company has a capital 
of over f2,000’000. It suffered greatly • 
during the war, but present prospects 
arc much brighter. It now has a ca¬ 
pacity of 6,000 tons a month, which was 
expected to be increased to 12,000 in 
March or April of this year. The pro¬ 
posed increase is all the more striking 
since customs figures show that total 
exports of soda amounted to only 16 
lon.s in 1913, 12,061 tons in 1919 and 
12,829 tons in 1921. The values for these 
.3 years are given as £1,200, £269,258 
a‘nd £107,166, respectively. 

Shipments to the United States began 
in 1922 and tend to increase. The other 
principal markets are England, the 
Netherlands, Denmark, South America 
and Japan. 

April Output of Acetate of 
Lime Shows beeline 

The Department of Commerce an- 
nounces the April production of acetate 
of lime and methanol based on reports 
received by^he Bureau of the*Census in 
co-operation with the National Wood 
Chemical Association. 

The following table shows total com¬ 
parative figures for the first 4 mf^hs 
of 1923, as reported by firms witlf a 


XAuyiicn, iu v»«w.w.. 

of the Prohibition Unit of the office of 
the Commissioner of Internal Revenue, 
holds that “this clearly" demonstrates 
that the administration of the alcohol 
laws, by this unit, has inlcrfgred in no 
way with normal commercial processes.” 
lie points out that trade alcohol produc¬ 
tion in those 9 months was greater 
than durinii the 12 months of the fiscal 
year beginning July 1, ISTJO. 

"The number of plants now qualified 
tif produce alcohol,” says the Prohibi¬ 
tion Commissioner’s report, “is prac¬ 
tically the same ns 2 years ago, or 
about seventy in number, but at present 
they are working at a greater capacity 
than they were then.” 

The report gives the following figures 
covering withdrawals of specially de¬ 
natured alcohol: During the 12 months 
ended with February, 1923, 26,505,940 
gal.; during the corresponding period 
ending February, 1922, 12,719,452 gal.; 
during the corresponding period ended 
with February, 1921, 11,767,587 gal. 
The figures for completely denatured 
alcohiH follow: During 12 months 
cndcif with February, 1923, 22,766,389 
gal.; during the corresponding period 
ended with February, 1922, 16,483,003 
gal.' during th(* corresponding period 
ended with February, 1921, 13,319,230 
gal. , 

Standards Augments Staff 

The Bureau of Standards has just ap¬ 
pointed two additional chemists t(f be 
members of its .sugar laboratory re¬ 
search staff. Dr. C. S. Hudson, who has 
done a great deal of work on rare sugars 
and organic chemical research in con 


Rarer Chemitall Require 
Greater Proteq^ion 

Applications for increases in duty on 
amino acid.s and rare vugars have been 
filed with the Tariff Commission by tho 
Special Chemicals Co., Highland Park, 

Ill. ,No action has been taken by the 
commission. • 

Amino acids arc included in the basket 
clause of paragraph 6 of the tariff act 
of 1922 at 25 per cent ad valorem. They 
arc used to supply missing elements in 
certain foodstuffs and as medicinals. 
Rare sugars are in paragraph 604 of the 
tariff act at 60 per cent ad valorem. 
7'hcy are used principally in laboratory 
bacteriological tests. 

While the total Volume of each ^n- 
sumed in the United States is small, due 
to their uses, they arc said to be highly 
important to medical science and the de¬ 
velopment of a domestic producing in¬ 
dustry is viewed as of importance by 
military me^iical officers. 

Germany is the principal competitor 
in the production of these acids and 
sugars. In the case of both, the protec¬ 
tion given by tho 1922 tariff act is 
described by the applicant as ineffectual. 
German rare sugars, for instance, are 
laid down in this country per poui^ 
cheaper than the cost of production in 
the United States. The application asks 
that the duties be transferred from for¬ 
eign valuation to American valuation, * 
which would leave the figures in the 
act the same but would .increase the 
duties several hundred per cent. 

t 

German Plant to PrUduce 
Synthetic Urea, 

A report from D. S. Haven, consul 
at Leipzig, states that during the war 
the Germans erected near Merseburg, 
in the province of Saxony, the great 
chemical plant known as the Leuna 
* Works. This establishment covers an 
area of approximately li square miles 
and employs 18,500 men. It was de¬ 
signed for the purpoilfe of extracting 
nitrrjgen from the air. This product was 
intended exclusively for agricultural 
purposes. Present plans, are to devote 
a large portion trf the plant to the ipanu- 


ttliu uij5,o*i»v V.— - - *11 • • 

nection with these substances, will join a large pm nun » n.e ..... 

the bureau organization shortly .to con- facture of syntheric urea by the H«Mr 
firm,. researches in this field. The and Bosch processes. It is probable 
01 isrz,s. ro^ Products Refining Co. has ap- that the urea will be jonverted into the 

daily capacity of 4,600 A, ^.Upre* nninted Dr H Berlin as a research nitrate of urea containing 46.6 per cent 

rated to that capacity in months_whe« ^ He of available, nitrogen.’which the Ger- 

will be engaged on, physical chemical mans claim will be the principal source 
research in connection with starch and of nitrogen in the fertilizers of the 
its hydrocarbon derivatives. The work futurg. 
of this section of the bureau is direct* '* 


«me reports were lackiag, taken from 
Tne Survey of Current Businesti: 

^ -—- Production ;;— 7'~Ti^~TA 

Stocks nf Wood 

Acetate of Lime Methanol End Month 
1923 Tboue. of Lb. Qallooe 
January 16,544 

February 13,894 

March 15,569 SH’Iel 

April 13,575 738.059 


CorUn 

833,767 

807,782 

769,174 

746,626 


by Dr. F. J. Bates. 


/ ReeSn Found in Mexifo 

A report from Mexico City anTJOunces ^ 
the discovery of « new resin in Mexico. 
This rdsin is said to be suitable for 
commercial purposes and is taken frvn 
B frpp known bv the name of 

A report from ^«enos, Aires eUt^ tal '48 oV^ U^T;7‘o^^^^3. “cuapinole> found in the tropical zone 
that a proposal has been submitted to P . „egged at the rate of of Mexico. When analyzed the resin 

the Argentine Congr^ for ^ “alorem under para- was found to be of such quality ttet it 

of 60 per cent on cuiftoms ™P®^ ^ according to an opinion Just can be used in the manufacture of the 

ations, and recommending also the ex Board of United finest varnishes. One of the featuraa 

emption from Import dutiw for him^r of this new resin is that it is not soluble 

and certain other qonatraction ma- S^s (^erai sw g ^ 

terials, as vrell as industrial machinery, protest of Fat* a uiioru. , 


Appraisers Sustaiu Protest on 

_,T_ Soap 

Argentine Tariff Revision Perfumed toilet soap, assessed at 40c. 

A report Buenos, A^ssUt. P--d 60 per cen^^^^^^^^^ 
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The J. A. & W. Bird Co., Bo.stoA, 
Mass., has been formed under state 
laws witl^ u capital of $200,000, to suc¬ 
ceed to and expand, the plant and busi¬ 
ness of the company of the same name, 
with offices at 88 I'earl St. The coin 
pany specializes in the manutacture of 
(flue, floor oils, etc., and the new charter 
provides for the production of ehemieal.s, 
paper products, etc. Reginald W. Bird 
is president; John B. A. RcKnier, vice- 
president; and Adrien E. ReKnier, 
treasurer. 

« 

A receiver has been appointed for 
the Joslin Schmidt Co., Cincinnati, ()., 
manufacturer of chemicals and fertil¬ 
izer, on application of the American 
Oalc Leather Co. Liabilities are .stated 
as approximately $400,000, und assets 
$1,290,000 ‘‘depreciated valuation.” 

The American Can Co. will build two 
large additions to its plant at San Fran¬ 
cisco. The improvements will include a 
manufacturing and storage building us 
well as an office building. 

fl. A. Forbes, 81 Fulton St., New 
York, has been designated us agent of 
the recently formed I’otush Importing 
•Co. of America, which is a Delaware 
corporation. 

A special m’eeting of the Paint, Oil 
and Varnish Club of New York has 
beert called for June 26. The meeting 
will be h»](l during and in connection 
with the annual outing of the club and 
will be heKl for the purpose of con¬ 
sidering applications for member.ship. 

(5eorge S. Whitty, chemist for 28 
years at the Brooklyn plant o^ Devoe 
& Reynolds Co., Inc., resigned on June 1 
to take charge of production for the 
Amalgamated Paint Co.. Jersey City. 

N. J. * 

The ffrection of a refinery and the 
mining of asphalt at Flint, Ala., is con- 
ternplated jn the near future by the 
Southern Rock ,Asphalt Co., according 
to an, announcement nigde by L. D. 
Powell, Alabama manJfeer of this con¬ 
cern. At present Mr. Powell is direct¬ 
ing a series of “core-drilling” tests near 
Flint and stated tVat several samples 
of the Alabama asphalt*had boon 
analyzed and found to be even richer 
than the KentUfky deposits owned by 
the same company. 

Henry H. Stiller, formerly with the 
.Superfss Co., is now associated with 
the Wishnick-Tumpeer Chemical Co., in 
the capacity of manaarr of the New 
York office which has been opeiTed at 
130.Weat 42d St. 

The Scientific Chemical Co., 141 West 
36th St,, New York, has been petitioned 
into bankruptcy. Susan Brandeis has 
been appointed receiver. 

During April Singapore exported 
4.600 long tons of refined tin, of which 
the United States took 68 per cent. 


(tiermany’s Zinc Dust Industry Explained 
by Commissioner Grey 

( 1.808 of This Commodity, Imports, Exports, Producing; Fvms and 
Interesting; Sidelights in His Report 


A n tNVESTlGATION made with the 
co-operation of chemical engineers, 
brokers in chemical products and con- 
.sumcr.s of tine dust, as ^ell as with the 
aid of technical periodicalsgund hand¬ 
books, ha.s'yielded infofmation with re¬ 
gard to zinc dust which is of consider¬ 
able value to,the industry in thus 
country. 

Thi.s product i.s extensively manufac¬ 
tured in th« United States, Great Brit¬ 
ain, Germany, Belgium, Holland 'and 
Australia. The commercial product is 
generally impure and contaminated with 
lead, iron and cadmium, as w»ll as with 
zinc oxide. The .so-called pure product 
is made by a very limited number of 
firms in Germany and contain.s a vary-' 
ing percentage of zinc oxide. The price 
is adjusted according to the oxide con¬ 
tent. 

Recent official import and export sta¬ 
tistics are available only for the period 
eovered from 1910 to 1912, inelusive, 
ami 1920 to the beginning of 1923, 
Germany's chief source of supply be¬ 
fore the war was Belgium. The quan¬ 
tities imported from all sources gradu¬ 
ally diminished to 650 tons in 1912. The 
figures rose to 1,238 tons in 1922, with 
Belgium being the origin of 459 tons 
and Polish Upper Silesia 667 tons. Be¬ 
fore the Versailles treaty what i.sfnow 
Polish Upper Silesia was part of Ger¬ 
many, and ,products originating there 
were not considered imports. At the 
present moment more ttjan 50 per cent 
of the imports are from that source. 
The imports as officially published ap- 


pear below: 




I’ounlry of firigin 

1410 

1911 

1912 

Ih-lBiuin 

920 4 

667 3 

514 6 

.Vustrui'H ungary 
I’niisli lipjx’rSili'fiiii 

226 1 

79 9 

119 7 

Hthflf citutitricft 
'I'oltil HH'tric tonn 

1284 6 

787 9 

650 6 ' 

Value tnillion marks 

0 578 

0 378 

0 338 

('ountry of Origin 

1920 

1921 

1922 

Jielgium 

AustriH-HiuiRary. 



458 9 

Polish UpiHT Silesia 



666 6 

I Hlier pounMitwi 



112 5 

'I'oial metrin tons . 

65.1 

30 8 

1238 0 

Value niiUiun marks 


0 123 

323 0 


U. S. Formerly Heavy Buyer 

Before the war the United States 
was Germany’s heaviest buyer of zinc 
dust, but as the home production in 
America rose from 69 tons in 1910 to 
11,339 tons in 1920, the exports to the 
Uiihted States dwindled to 1,030 tons in 
1912, with Go figures given thereafter. 
A resumption of statistics occurs in 
1920, but for that year and for 1921 
the exports of zinc dust are merged 
with those of zinc oxide (Zinkgrau and 
Zinkasche), There is no special group¬ 
ing of the United SUtes as an export 
outlet after 1912, the only practical 
inference being that it ia included in 
the group of “other countries.” 

In 1922 Germany exported only 603 
tons, which is less than 14 per cent of 


the 1912 record. ‘ Deducting this quan¬ 
tity from her total imports of 1,238 tons 
during the same year [eaves 635 tons 
for her home consumption, a figure 
significantly close ty the 066 tons which 
Germany imported that year from 
Polish Upper Silesia, part of her former, 
empire. 

It is interesting to follow the sug¬ 
gestion of the loss to Germany of the 
resources of this commodity as repre., 
sented in the separation of Polish Upper , 
Silesia. In 1910 Germany exported 1,806 
tons more of zinc dust than she im- 
jiorted. The source of this overplus 
was unmistakably what is now Polish 
Upper Silesia and the Aixi'a Chappclle 
region, occupied by the Belgians under 
the Versailles treaty. The suggestion 
is strengthened by the figdtes for 1911, 
when the exports overbalanced the im¬ 
ports by 3,161 tons and in 1912, when 
the same item was 3.696 tons. The situ¬ 
ation may be studied with more exact¬ 
ness by consulting the export table 
below: 


Ccnintrv of 


bcHtinalioii 

1910 

1911 

1912 

Ih'lgium. 

203 3 

154 5 

535 4 

Drnmnrk 

30 4 

103 6 

63 4 

Clrrat Hriluiii 

660 2 

609 6 

833 4 

Nothprlands 

150 6 

171 6 

700 8 

AuHtna-Hungary 

246 3 

325 8 

327 4 • 

Hwifsi'rland 

107 3 

164 5 

•39 0 

British Ho. Africa 

1 0 

132 9 

93 4 

C:hina 

34 7 

108 7 

158 2 

Mexico 

II 5 

393 7 

82 0 

U. H A 

1435 2 

1359 5 

1030 4 

Japan 

Hweden 

Other countries 
Total metric tons 

hi) 

3091 2 

3949 I 

4346 7 

Valin- in thousands 
of marks . . 

1,391 

1.853 

2,040 

(’ountry of 
Destination 

ffc) 1920 

(h) 1921 

1922 

Belgium .. .. 

572 5 

49 6 


Denmark. .. 

Groat Britain. .. 
Netherlands . 

1915 7 

1630 8 

207 7 

Austria-Hungary’ 

109 2 

138 1 


Hwitierland_ 

British So Afritfa. 
China ... 

i 

( 

48 5 

Mexico. 

U.S A. 

Japan. 



63 4 ' 

Sweden 

694 4 

80 1 


Other ymtrios. . 

969 4 

921 5 

283'9" 

Total'hictric tons. 

4261 2 

2820 I 

603 5 

Value in thouaanda 
t of marks .,. 

19,254 

15.988 

100,717 


(a) The totaU of Oermnn ewportii are not 
always the aegreg-aisa of the onmponent Items,, 
hut ahould be preferred to any true aum of the'^s 
dotailH items Exporters make their entries In 
Ihti export ileelarations and these nre relied 
upon In maUlnir up the individual items How* 
ever, the totals recorded at the end of the year 
represented the exart aggreyaU) shipped out of 
the country. 

ffii TTir fijrures for 1020 and 1921 include 
both tine dust aud xiuc oxide. 

Among the manufacturers in Ger¬ 
many producing pure material there are 
the following: Kahjbaum, Adlershof- 
Berlin; Merck, Darmstadt; Schuckert, 
Gorlitz; Hohenlohenhuette, Upper Sil¬ 
esia; Gische’s Erben, Breslau. 

In England the giain manufacturers 
are: H. S. Willcocks & Co., Manchester; 
Keeling’s Oxides (est. 1921), Ltd., 36 
Surrey St., London, W. C.; May ft 
Baker, Battersea, London; Prescott ft 
Co., Rutland Mills, Hulme, Manchester. 
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. News Notes 

— - -- - 

Harvard Unjvereity is to have a new 
liemical iSboratory. A grift of half a 
million dollars from Edyard Mallinck-- 
loilt, Sr., of St. Loui.s, is to be u.sed 
tor the now buildine. Three such build- 
iitr.s are regarded'as necessary to pro- 
\ idc ample laboratory facilities at the 
university. • 

^lenry F^rd has recently acquired 
the rinht to utilize the High Dam on 
the Mississippi for a period of 50 years. 

It IK understood that Mr. Ford is plan- 
iiit>K to manufacture storage batteries 
f»ir his cars at his St. Paul plant, which 
IK near the dam. The estimated output 
of the plant is 6,000 batteries per day. 

The Swedish glass industry, which 
ha.s suffered rftiueh through foreign 
competition, is now recovering and ac¬ 
tivity is being resumed at most works. 
Roth window aid plate glass plants are 
affected. A few of the smaller estab¬ 
lishments which rose during the war 
have not opened up and, according to a 
lleuter dispatch, probably never will. 

Formulation of standards, specifica¬ 
tions and tests for purchases of mate- 
rial.K is being sought by the Department 
of Commerce at the request of state 
agents and representatives of private 
itps^itutions. Meeting in Washington 
on June 11, delegates from all inter- 
e.Kted technical and business associations 
along with agents from 26 states con¬ 
ferred with Secretary Hoover with re¬ 
gard to the matter. 

Natural gas can flow across state 
lines whether or not the government of 
the state which containa its source de¬ 
crees that it may. A decision to this 
effect was arrived at in a verdict ren¬ 
dered by the Supreme Court on June 11. 
Ohio and Pennsylvania thereby lost a 
case presented against the .state of 
West Virginia. « 

The soft drink industry is the United 
States is assuming tremendous pro¬ 
portions. Approximately 4,000,000,9W 
bottles of beverages so classed are being 
consumed annually. This industry is 
creating a large market for carbon 
(i(*xide, tartaric, citric ^r phosphoric 
acid and artificial fruit sirups. 

Germany’s unmined potash resource.s 
contain two billion tons of K.O, an 
estimate recently published by the 
German Foreign Office states. This is 
apart from about 300,000,000 tons of 
KiO in the unmined Aisatian deposits. 
• 

The oxygen enrieftment committee, of 
•which M. H. Roberts is chairman, met 
in the office of Dorsey A. Lyon, assistant 
director of the Bureflu of Mines, on 
June 9. The committee spent the day 
reviewing the report submitted by F. W. 
Davis. The report deals with the use 
of oxygen or oxygenated air in metal¬ 
lurgical and allied processes. Before 


Plans for 1923 Exposition * 
Taking Shape Rapidly 

The 1923 chemical industries exptpii- 
tion may be turned into a huge “buying 
fair” if plan.s discussed by the advisory 
committee on June 6 develop. The 
central idea of the scheme is to Have 
each exhibitor display hi.s goods in a 
novel manner so worked out that it will 
demon.strate their particular cljaracter- 
i.stic5, special us(A and selling points. 
Full sales fSlccs ef those having ex¬ 
hibits would be present, according to 
the plan, in order to attend joint as 
welbaa company conferendes. Contacts 
resulting from sqch conferences were 
pointed out to be very desirabli 4 . 

Major H. S. Kimberly, who has charge 
of the educational exhibits this year, 
provided a tentative report at the meet¬ 
ing. .The c^ief object of the exhibits 
will be to demonstrate to *the bu.siness 
man what chemicals can do and are 
doxig, and, so far as possible, the place 
of chemistry in business. Kitchen and 
food chemistry are not to be neglected. 
Both the Chemical Warfare Service and 
the Bureau of Chemistry are planning 
exhibits for educational purposes. The 
actual educational work, which is to be 
carried in the form of a practical course 
in chemistry and chemical engineering, 
is to be in charge of Dr. W. T. Read 
of Yale University. Authorities in 
various branches of the science arc to 
give the lectures which will cover the 
entire week of the exhibition. 

Announcement was made at the meet¬ 
ing on flune 6 that there will be a joint 
meetiilfe of the advisory committee with 
all exhibitors on June 28. Thpse pres¬ 
ent at the last meeting included Dr. 
Charles H. Herty, chairman; Raymond 
F. Bacon, John W. Boyer, Henry How¬ 
ard, Percy C. Kingsbury, T. C. Oliver, 
R. P. Perry, Charles F. Roth, H. J. 
.Schncll, C. Wadsworth, T. B. Wagner, 
R. Gordon Walker and Milton C. 
Whitaker. • 


publication, the report will be submitted 
to the industry for criticism or sugges¬ 
tion. 

All necessary funds have be§n se¬ 
cured for the construction of a ceramics 
.building at the Georgia School of Tech¬ 
nology, Atlanta, and work will be 
placed in jirogress at an early date. 
The structure will be the first institu¬ 
tion of its kind in the South. 

The Franklin Institute, Philadelphia, 
Pa., has commenced the remodeling of 
four old structures at 19th and Raco 
Sts., to provide a new research labora¬ 
tory department at the institution. The 
work will be carried out under the direc¬ 
tion of the Henry W. Bartol Research 
Foundation of the Institute, and com¬ 
plete equipment will be installed for 
general research in the field of physical 
science. A total of twenty individual 
laboratories will be provided for ex¬ 
perimental research. It is expected to 
have the extensions ready for use when 
•the institute celebrates its one hun¬ 
dredth anniversary early in the fall. 


Southern California A.C.S. 
Elects Officer! 

At the May meeting.of the Southern 
California Section of the Amorican 
Chemical Society, held at Los Angeles 
on May 24, the following officers were 
electdH for the ensuing year: President, 
Walter A. Schmidt; vice-president. Dr. 
W1 C. Morgan; secretary, Mark Walker; 
treasurer, C. J. Martin; councilors. Dr. 
S. J. Bates, 11. L. Payne and £. R. 
Miller. Mr. Payne was elected chair¬ 
man for a second term. The secretary 
reported that the average attendance at 
the dinners held during the past season 
was 103, and the average attendance at 
the lectures was 144. 

After the business meeting the follodr- 
ing papers were read and discussed: 
Dr. I. Grageroff, “Fundamental Prob¬ 
lems in Biological Chemistry”; Dr. H. L, 
White, “Chemical Nature of Some Phys¬ 
iological Products”; Dr. M. C. Terry, 
“Relation of Chemistry to Medicine 
From the Standpoint of the Bacteriol¬ 
ogist.” 


Explosion Study at Carnegie 

A study of the factors causing mine 
explosions will be undertakin at Car> 
negie Institute of Technology, accord¬ 
ing to an announcement outlining a pro¬ 
gram of research on coal-mine problems. 
The study of mine explosion causes will 
be divided into investigations of (o) 
modification of Stokes law'for settling 
of coal dust particles; (b) time-pressure 
relations in dust explosions; (e) con¬ 
ductivity and specific heat of toal; (d) 
static charges in coal mines; and («) 
effect of electric field in propagation of 
explosions. 

Six college graduates will be ap* 
pointed to research fellowships to con¬ 
duct the Investigations in co-operation 
with the U. S. Bureau of Mines and an 
gdvisory board of Pittsburgh coal oper¬ 
ators and mining engineers. 

Steel Treaters Nominate 

The following officers have bfen noml 
inated for the American, Society for 
Steel Treating fty the coming year and 
nomination is subitantially equivalent 
to election, as only a single candidate 
has been formally proposed for each 
office: For president, George K. Bur¬ 
gess, director,Bureau of*StandardB; for 
second vice-president, R. M. Bird, engi¬ 
neer of tests, Bethlehem ^teel Co.; for 
treasurer, Zay Jeffries, metallurgist. 
Aluminum Co. of America; for member 
of board of directors, J. Fletcher 
Harper, research engineer, Allis-Chal-* 
mers Manufacturing Co. 

^ * 

New Calcium Araenate Producer^ 
The Salt Lake Insecticide Co., of Salt 
Lake City, Utah, is now producing cal¬ 
cium arsenate, and shipments of car¬ 
load lota are being made to the cotton 
states of the South. The distribution 
of the company’s product has' been 
placed in the hands of Howard W. Am- 
bmster, 261 Broadway, New York, as 
exclusive sales agent. 
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Facts and Figures * 
That Influence Trade 
in Chemical Products 


IVJarket Conditions 


Current Prices 
Imports and Ei^ports 
The Trend of Business 
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Improved Inquiry for Chemicals Early 
in Week but Interest Not Sustaiifed 


Domestic Products Fairly Steady in Price With Foreign Offerings 
Feeling Effects of Forced Liquidation 


If'FERENT sellers reported an 
improved inquiry for chemicals in 
the first half of the week, but later on 
buying interest lagged and the market 
closed in a quiet condition. Some of 
the large consuming trades are gf>ing 
on summer schedule and reports from 
the tanning and textile industries es¬ 
pecially indicate a slowing up in opera¬ 
tions. This/ has the effect of retarding 
inquiries for forward deliveries and 
makes trading for prompt and nearby 
positions more important. 

•The weighted index shows a frac¬ 
tional decline for the week but this was 
due to weakness in imported materials 
and a lower selling price for linseed 
oil. Important domestic chemicals were 
practically unchanged in price during 
the period and large amounts are 
passing against old contracts. Pitjs- 
siafes of foreign make have maintained 
a downwarTl course and neW low.s were 
reached for both the soda and potash 
varieties. * Imported copper .sulphate 
was very'weak at the close of the pre- 
viau9 week and this weakne.ss was car¬ 
ried into the current period hut dis¬ 
tressed lote were gradually absorbed 
and prices reacted from the low level 
Domestie copper sulphate has sold 
freely despite the competition from im¬ 
ported. 

Export demand for chemicals has 
b^?n very moderate, and caustic atsla 
has been forced to meet with competi¬ 
tion which forti’d sellers-either to lower 
prices or to remain oi^t^f competition. 
Some export inquiry is heard for bi¬ 
chromate of soda, but nothing like the 
volume noted earlier in the year. 

Arsenic and c^ilciuin arsenate hold a 
position of prime interest, l^it the week 
was devoid of new developments and 
outside of a general expectancy that 
demand will suddenly improve, there is 
little to note. Prices are easy, but most 
^ holders are waiting to see if stocks on 
hand will be needed and are slow to 
‘force matters. It is admitted by many 
that prices will show a decided trend 
onf way or the other within the next 
two weeks. 

Acids 

Acetic Acid — Several consuming 
trades are reported to be buying in 
fair volume and stocks have been well 
absorbed. New outlets are s^aid to have 
been developed especially for the lower 
grades. Prices are on » steady basis 


with quolhtions at $.‘1.38@$3.63 for 28 
per cent; ?i).48@?o.7rj for 30 per cent; 
Ifl2(«)$12.75 for glacial. 

Boric Acid—Sellers say that prices 
already are scf close to production costs 
that further declines arc improbable. 
Demand has been good and evident^/ 
buyer.s have been impressed by the low 
level of prices. Export business also 
has been .stimulated while imports of 
crude material are a factor in increa.sing 
selling competition. I^rices for pow¬ 
dered and crystals are 10@10Jc. per lb., 
in .sacks, with keg.s at 11 ^114c. per lb. 

Citric Acid — Weather condition.s 
again have not favored active buying 
but in some quarters better intere.st 


Prussiates Reach Lower 
Price Levels—Imported Ol>p- 
per Sulphate Firmer—Caustic 
Soda fdr Export Lower—Per¬ 
manganate of P,ptash Very 
Weak—Arsenic Waiting for 
Improved Demand—Imported 
Tartaric Acid Easy—Resale 
Lots Weaken Nitrate of Soda. 

_ I 

has been reported. Spot material is 
ineetinR with some price cutting as a 
few holders are eager to move stock.s. 
The open figure for spot offerings i.s 
r)2c. pe^ Ib., but sales have been made 
under that level. Domestic grades are 
held at AfiljiSOc. per lb., but stocks of 
dome.stic are well sold ahead. 

Hydrofluoric Acid—There is no ac¬ 
tivity in the present market but sellers 
say this is a seasonable condition. 
Prices are easier but this fails to arouse 
consuming interest. Quotations are 
6(})7c. per lb. for 30 per cent; 10@Uc. 
per lb. fuy 48 per cent; 13@14c. per 
lb. for 60 per cent. 

Oxalic Acid—The importance of im¬ 
ported grades is seen from the fact 
that in April last year only 18 lb. came 
into this country whereas in April this 
year there were imports of 129,737 Ib. 
Chief interest still centers in imported 
offerings with prices varying from 13c. 
to 13ic. per lb. according to seller. 
Domestic acid is held at 13ic. per lb. at 
worlu. 


Sulphuric Acid—As confirmation of 
the sold up condition of domestic pro¬ 
ducers in recent months it is noted that 
in April imports* of sulphuric acid 
amounted to 3,402,917 Ib. as. compared 
with nil in April 1922. Buying is not 
as heavy as formerly but movement 
to consumers is large enough to hold 
stocks at low levels. Prices are steady 
at $9.50@|12 per ton for 60 deg. and, 
|16(a)$16 per ton for 66 deg. in tanks. 
Oleum is in limited supply and |19@ 
$20 per ton is quoted for tanks, f.o.b. 
works. 

Tartaric Acid—The position of domes¬ 
tic has undergone no change and the 
open market price is held at 37ic. per 
lb. Imported has been on the market 
in larger volume and prices have weak¬ 
ened under selling pressure. Sales arc 
said to have been closed at 351c. per 
lb. on spot and it was stated that this 
figure could still be done. 

Potash 

Bichromate of Potash—Reports from 
the large consuming trades indicate 
lessened activity and this is reflected 
in the market for bichromate. In some 
quarters prices are quoted as firm at 
llic. per lb. and upward according to 
quantity but there is not much trouble 
in locating stocks at lUc. per lb. and 
the latter is regarded as an actual 
trading basis. 

Caustic Pota.sh—While some sellers 
say that 7Jc. pgr lb. could have been 
done throughout the week, others were 
inclined to hold above that level and 
73c. per lb. is quoted in different direc¬ 
tions. Shipment prices also are given 
at 73c. per lb. but buying ia not in evi¬ 
dence antf this is ;regarded as a bar 
to any sustained firmness in price. 
Domestic caustic is maintamed at 9c. 
per lb.| works. 

Carbonate of Potash—Stocks have 
,been reduced by recent transactions bub 
inquiry is dull and it still is a buyers’ 
market. Large, lots are not moving bu^ 
scattered trading is reported for* 
smaller amounts with 80-85 per cent 
quoted at 6J@63c. per lb. Hydrated 
80-86 per cent is steady at 7i@78c. per 
lb. On offerings of 90-96 per cent 68c. 
per Ib. can be done and on 96-98 per 
cent 7@71c. per lb. is asked. 

Cyanide of Pot&ah—^There has been 
very little call fdr^ this material in 
recent weeks and business has been 
confined to jobbing lots. Prices are 
irregular with a range according to 
seller, the inside Vvlce being 47e. per 
lb. and up to 60c. per lb. is asked. 

Permanganate ef Potaih—The posi¬ 
tion of permanganate is shown by the 
fact that sales were made last week 
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at 17c. per Ib.'whereas 19c. per lb, is 
quoted by many holders of stocks. 
] rregulyity in price has been a feature 
fyr some time and there is no indication 
that the Market is approaching a more 
.stable position. As a matter of fact 
distressed' lots were said to have 
changed hands last week at 16c. pe^ lb. 
which emphasizes the*difference in views 
of sellers. Some of the material held 
on spot is sai^ to have originally co.st 
from 18ic. to 21ic. per lb. to import. 

Prussiate of R>tash—Yellow prus- 
siate wps one of the weak selections 
• on the market. Buyers have been hold¬ 
ing otf and sellers have pressed matters 
with the result that values weakened 
and spot material was offered as low 
' as 31c. per lb. The price ranged from 
this level up to 35c. per lb. but the 
latter figure was purely nominal. 

Sodas 

BichromEte of Soda—In spite of re¬ 
ports of differences in price according 
to seller, competition is keen enough 
to hold values on an even basis and 
8Jc. per lb. is regarded as a general 
price for carlots at works. Demand is 
not heavy but sellers say large amounts' 
have passed on contracts and new bu.si- 
ness has been satisfactory. High cost 
of production is still heard as a steady¬ 
ing factor on prices and as surplus 
slocks are unusually light the market 
seems to be in a healthy condition. 

Bisulphite of Soda—A quiet week 
wa.s reported for both powdered and 
liquid. Consumers are buying only for 
current needs and this confines trans¬ 
actions to jobbing quantities. Prices 
are given at $1.40(®$1.60 per 100 lb. 
for liquid and ?4.25@f4.50 per 100 lb. 
for powdered. 

Caustic Soda—Eijport business has 
fallen off to such an extent that it is 
difficult to quote a definite figure a.s 
representing the market. On outside 
brands |3.18i per lb. was heard but no 
busines^was reported at that price and 
■with actual business in sffeht it is pos¬ 
sible that lower prices could be worked. 
Open quotations were placed at 3.20c.(5) 
S.2Bc. per lb., f.a.s. On standard brands 
3.35c. per lb. is still held as an open 
asking price but it is admitted that 
business is impossible at that level and 
it would require definite bids to deter¬ 
mine just how much^he quotation will 
be lowered on actual business. The 
domestic branch of the trade is fairly 
good with 2Jc. per lb. asked for carlots, 
f.o.b. works. Spot material also is 
holding unchanged at 3ic. per lb. and 
upward according to quantity. 

Cyanide of So^a—A lot of 25 tons 
now afloat was offered at 21c. per lb. 
JL/OW priced lots on spot appear to have 
been cleaned up and 22c.|§)23c. per lb. 
was asked for spot material. For 
nearby shipment^from abroad it was 
possible to do 20c. per lb. hut this wm 
qualifled by the statement that this 
price was subject to cable confirmation. 

NHrate tt Sofia—The market is suf¬ 
fering because of fairly heavy offerings 


“Chem. & Met.” Weighted 
Index of Chemical Prices 

Ease = 100 for ISIS-U • 

This wiM'k . III.SS 

Last wot'k . 178.17 

Juno. ISIX . 272.00 

Juiif, mix . 220.00 

.lunf i;i20 . 274.00 

Juiif'. 1021 .H7.00 

Juiif. 11122 . 167.00 

All fjisier ffellnj; inovailDd'aml the 
ihrlinc in spot lln.si-cd oil a fac¬ 
tor in lowcr^in the Imlex number 20 
poinls.V 


{ind little disposition on the part of 
buyers to operate. Resale lots arc mak- 
injf the marktit* price and spot ^Mods 
cap be secured at $2.45 pA 100 lb. In 
Southern markets supplies are heavier 
than in the North and $2.40 per 100 lb. 
is given as ihe trading: basis. There 
hfts beefi no chanpe ,in the schedule 
price for future shipments from Chile 
, but interest is not keen at prt*aent in 
forward positions. Refined nitrate is 
quiet with prices at 4i@44c- per lb. 
for granulated and 51@54c. per lb. for 
powdered. 

Nitrile of Soda—Imported nitrite 
held a weak position and the recent 
reduction to 7i|c. per lb. for spot ^coods 
still held jfood with the market barely 
steady at that fisfure. Domestic Kof>ds 
also were said to be available at the 
7iic. level but 8c. per lb. was generally 
held as the asking price. 

Prussiate of Soda—Sentiment was 
bearish and prices moved accordingly. 
The trend of value has been steadily 
downward and it appears as though a 
market is sought for impiA'ted irrespec¬ 
tive of price. Prices for .spot material 
were as low*aa 14!ic. per lb. and the 
lowering of prices failed to bring out 
any appreciable gain in buying. For 
shipment over the last half of the year, 
there were sellers at 14Jc. per lb. hut 
this price also failed to attract ^orders. 

Miscellaneous Chemicals 

Arsenic—Feeling that demand will 
improve appears to have gained ground ■ 
but there was no marked improvement 
last week and prices remain irregular. 
Domestic producers quote prt)mpt ship¬ 
ment at 13Jc. per lb., but this has no 
bearing on the spot market as the 
domestic output is passing direct to 
consulhcrs. In the spot market, how¬ 
ever, it was possible to find sellers at 
13ic'. per lb., and from that level up 
to 141c. per lb. is asked, On shipments 
over the last half of the year domestic 
producers quote lie. per lb. Japincse 
grades are olTerod at per lb. 

and European makes at lOJc. per lb. 
Import figures show that 1,476,066 1b. 
of arsenic came in during April as 
compared with none in April last year. 

CalciuBi Arensate—^The market is in 
a waiting position. So far demand has 
not materially improved. Unsold stocks 
are large and it is a question whether 
baying or selling will srt In first. Prices 
•re quoted around 16c. per lb., hut on 
firm business this might be shaded. 


Copper Sulpfaatl—Qistreued imported 
materia] has been disposed of and the 
market presented q sli^tly firmer ap¬ 
pearance on spot goods. Early in the 
week some business went through at 
»4Jc. per lb., but later bids at this figure 
were -turned down. Asking prices on 
foreign goods on spot settled at 4!@i5c. 
per lb. Imported sulphate far shipment 
was nominal at 4ie. per lb. Domestic 
producers reported the market as un¬ 
changed. Large crystals settled at 
B.75c. per Ib., with the small crystals at 
5.66c. per lb., carload basis. 

I’yridine Cables from abroad were 
higher and with little on spot prices at 
the close wore strong. Importers re¬ 
fused to quote less than $4 per gal., in 
drums, forward delivery. , 

Metal Salta—The market for tin was 
easier, but not so as to bring out a 
lower trading level in tin oxide. Lead¬ 
ing factors held out for 48c. per lb. 
Tin crystals were unchanged at 34ic. 
per lb. >Jickel sales were inactive, but 
with no change in the metal situation 
prices were repeated on the basis of 
llic. for the single. Imported copper 
oxide was steady at 20@21c. per lb., 
with inquiry fair. 

Barium Chloride Offgrings in i^ome 
directions were freer and this brought 
out an easier feeling in the market. 
However, prices are considered low and 
no real pressure developed. On carload 
business it was possible to do |80 per 
ton, prompt shipment- On less than 
carload lots $83 represented the market. 

Sal Ammoniac There was somc^ques- 
tiun aboat quality on some pf the goods 
offered during the past week or so, and 
several traders were note disposed to 
follow in marking prices, downward. 
Imported material did sell as lasv as 
fie. on the recent break, but at the close 
last hieek operators were asking from 
6J@CSo. per Ih. on standard goods. 


Alcohol 

Several small shipments of*denatured 
alcohol arrived here from the West 
Indies. The market was steady kffair 
so far as the domestic producers were 
concerned, fiemand being satisfactory, 
especially in fhe special grades. For¬ 
mula No. 1, special, held at 36c. per 
gal., in drums, i^d 41c. per gal., in 
barrels. The completely denatured, 
formula iNo. I, was offered by leading 
interests at 43c. per gal., in drums. 
Ethyl spirits, U.S.Pi, 190 proof, was 
nominally unchanged at $4.70 per gal., 
in barrels. Butyl alcohol, in drumf, 
f.o.b. works, held at 2S<Si21c, per gal. 
Production of methanol in TkjWl 
amounted to 738,069 gal., which cEm- 
paivs with 831,784 gal. in March. The 
market was unchanged but steady at 
$1.18@$1.20 per gal., the price dipend¬ 
ing upon the grade. 


Higher Pricea for Potath 

A Beuter’s despatch from' Berlin 
states that the Belch Potash Connell 
has decided to incretse the prices of 
potash by 46.72 per cent ts from June 1. 
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*Coal-Tar Products 

Phenol on Spot Offered Ifcwn to 42c.—Naphthalene Unsettled— 
fien:^ene Moving Slowly—Salicylates Quiet 


Financial Notes 


P RODUCERS reported no price revi¬ 
sions, but second-hands offert^i 
spot matcriil in a more liberal way and 
in order to move goods were disposed 
to meet the views of prospective buyers. 
The volume of business placed last 
week was disappointing. In the case 
of phenol the talk of increased produc¬ 
tion has restricted buying to a mini¬ 
mum. Actual offerings were not large, 
either for prompt or nearby .shipment, 
but lack of buying .interest again 
forced prices to lower levels and resale 
parcels could have been picked up at 
42c. per lb. Lending producers, on the 
other hand, were not anxious sellers of 
nearby material. Cresylic acid was 
available on spot at alight concessions. 
The benzene situation was nbt con¬ 
sidered favorable from the producers’ 
standpoint, due chiefly to the low 
position of gasoline, but first-hands 
saw no reason for forcing sales, believ¬ 
ing that the motor fuel market should 
improve from now on. Inquiry was re- 
portefl for pure xylol. A small ship¬ 
ment of this commodity arrived here 
last week from abroad. Naphthalene 
demand showed moderate improvement, 
but otferinks were plentiful and prices 
continued rather easy. Salicylates were 
unchanged. 


tanks, f.o.b works. The pure, in tanks, 
for prompt shipment, dosed at 27c. per 
gal. 

Uresylic Acid—Several small ship¬ 
ments arrived from English ports. 
There was no buying interest in the 
imported material for shipm^it from 
the other side. Scattered lota of 'spot 
goods could have been picked up below 
the prevailing cost of import. The 97 
per cent sold down to $1.10 per gal. In 
general Iradej-s held out for $1.15. The 
lower grade was nominal at $1.05@ 
$1.10 per gal. 

Naphthalene—Moderate improvement 
wa.s reported in flakes for immediate 
delivery, but with offerings fairly large, 
the market failed to steady. In fact it 
was possible to pick up scattered lots 
at conee.ssions. During the week busi¬ 
ness went through at 8@8ic. per lb. 
The market for the crude was neglected 
and on Engli.sh material for .shipment 
offerings at 3@;ilc. per lb., c.i.f., at¬ 
tracted little or no attention. On con¬ 
tinental crude there were sellers around 
2ic. per lb., c.i.f. basis. 

Paranitraniline —While the market 
si-ttled at 70@75c. asked, as to make, 
scattered lots of spot goods did sell 
down to fiSc. per lb. The demand was 


Merck & Co. have declared a dividend 
of $2 per share on the prefeired* stock 
of the company, payable July 2 to 
holders of record June 16. This is the 
first dividend on the issue since July 
1, 1921. 

The Tennessee Copper & Chemical 
Corp. has declared a tegular quarterly 
dividend of $26 a share, payable July 16 
to stock of record June 30. 

The Dominion Textile Co., Ltd., of 
Montreal, has declared the regular 
quarterly dividend of IJ per cent on pre¬ 
ferred stock and $1 per share on com¬ 
mon stock. Three months ago a divi¬ 
dend of 3 per cent was declared on the 
common stock. 

The Vulcan Detinning Co. reports for 
the quarter ended March 34 last net 
profit of $67,706, after charges and 
taxes, against $21,442 in the first quar¬ 
ter of last year. Sales amounted to 
$544,143, against $308,460, and expenses 
$435,226, against $291,433. 


Latest Quotations on 
Industrial Stocks 


AIpha-NaphUiol —Prices named cov¬ 
ered a wide (ange, depending upon the 
Inake. But actual trading was along 
routine lines and some selling pressure 
in outside channels unsettled the mar¬ 
ket. Pn the crude prices ranged from 
60(®70c. per lb. 

Aniline Oil—Offerings were freer! but 
leading interests continued to quote on 
the basis of 16c. per lb., prompt ship¬ 
ment from works. Om forward busi¬ 
ness it wa^ possible ^to do slightly bet¬ 
ter, where round-lota were concerned. 

Aniline Sal\—Most traders held out* 
for 23c. per lb., prpmpt shipment. This 
price was not firm, and scfttered lots 
were available at concessllins. 

Bentoic Acid—A moderate inquiry 
was in evidence for the U.S.P. grade 
and prices steadied-. For spot ma¬ 
terial asking price ranged frdm 77@ 
80c. per lb. On forward business 72c. 
was the nominal qtiotalion. The tech¬ 
nical hold at 70c. per lb. Offerings were 
light. 

Beibalde'hyde — Leading producers 
continued to quote the market steady at 
76c. per lb. The stocks oft hand were 
considered light, which offset temporary 
quietndss in trading. The customary 
premium obtained on the U.S.P. grade. 

Benzene—Offerings of the 90 per cent 
giade were plentiful, and with business 
anything but brisk, prices in some quar¬ 
ters presented an easier feeling. Lead¬ 
ing interests, however, continued to 
quote on the basis of 2Bc. ,per gal.. 


.slow all week. 

Phenol—The market was inactive aifji 
prices for spot material in outside chan¬ 
nels were considered little more than 
nominal. Some traders continued to 
quote around 50c. per lb. on the U.S.P. 
grade, but admitted that better could 
have been done in other directions. 
Several parcels of resale material were 
an^nd at 42c. per lb., a new low for 
the movement. Buyers were disposed 
to operate in a hand-to-mouth way only, 
believing that enough new production 
will come out by this fall to put the 
market on a fairly normal trading basis. 
Leading interests would not name a 
flat price on nearby material, but in¬ 
timated thjt bu.siness might be ac¬ 
ceptable around 30c. per lb. 

Salicylic Acid—The demand was in¬ 
active, but no further price revisions 
were named by producers. Quotations 
settled nominally at 40(S)45c. per lb. on 
the U.S.P. grade. 

Solvent Naphtha—A firm undertone 
fcatui|yd the market as the supply was 
inadequate and producers could not see 
their way clear to bring out larger 
supplies in view of the peculiar market¬ 
ing conditions in coal-tar crudes. The 
water-white held around 27@32c. per 
gal., tank car basis, f.o.b. works. 

Xylene—Some buying interest was 
reported in the pure material, but with 
offerings scanty, the market for spot 
goods was wholly nominal, ranging 
from 95e.@$l per gal. On contract 
75c. could have been done. 


Air RHductlon. 

Allied Cheni. & Dye... 

Allied Cheni. & Dye pfd 

Am. Aff. Chetn. 

Am. Ag. Chem. pfd. 

American (’otton Oil... 

American Cotton Oil })fd 

Am. Drug Synd. 

Am. Linseed Co. 

Am. TslnsfHid pfd.'.. 47 

Am. Smelting: & Kellnlii?. 6 

Am. Smelting & Refining pfd. 
Areher-Daniels Mid. Co., w 1.. 

Atlas Powder . 

Atlas Powder pfd. 

(Casein (?o. of Am. 

(%'rtain-Toed Products .., 

Commerrinl Solvents. 

Corn Products . 

Corn Products pfd.$ . 

Davison Chem. 

Dow Chem. Co. 

Du Pont de Nemours. 128 

Du Pont de Nemours db,. . 
Preeitort-yexas Sulphur . 

(rlldden ‘Co. 

OrasaclH Chem. 

Oraanelll Chem. pfd. 

Hercules Powder. lOR 

Hercules Powder pfd. 105 

Heyden Chem.f. IJ 

Int’l Ak. Chem. Co. 45 

Inl’l Ajr. Chem. Co. pfd. 16i 

Int’l Nickel. IB 

Iiit'l Nickel pfd. 801 

Int’J Salt . •HO 

Mathieaon Alkali. 49 

ATerck & Co. 87 

National Lead . lisj 

National Lend pfd. 112 

New Jersey Zinc. 162 

Parke, Davis & Co. 77 j 

PonnaylvanlR Salt .4_ 88 

Procter & Gamble.t...*340 

Shorwin-WilliamB . *29 

Sherwin-WUltamH pfd.'..*101 

Tenn. Copper & Chem. *95 

Texas Gulf Sulphur. 602 

Union Carbide . 698 

United Drug.^_ 81 i 

IT. S, Industrial Alcohol. 561 

U. S. Industrial Alcohol pfd... 98 

Va.*Car. Chem. Co. 10 

Vn.-Car. Chem. pfd. 27| 


Last 

This 

Week 

Week 

65 

65 

. 71 

69b 

lOHl 

109b 

18| 

16b 

4.5 

43i 

8 

7i 

17 

•16 


T'i 

25 

22b 

47 

43 

62 

62b 

97i 

97b 


33 

170 

170 

•90 

87b 

•60 

•60 

38 

•28 

28 , 

30 

1321 

181b 

118 

116b 

30 

2»I 

46 

•42 

128 , 

1211 

871 

8.51 

13| 

m 

8 

7b 

133 

171.1 

104b 

105 

105 

103 

105 

103 


21 

14 

141 

84i 

•90 

47 

•87 

119 

112 

1.57 

78 

85 

•180 

29 

•102 ■ 

91 

69| 

661 

801 

641 

•102 

H 

26 


•Nominal. Other quotations based on las 
sale. 
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Vegetable Oils and Fats Mi8i'ellaueou8*Material» 

^ j , n r , Glycerine—The markets fur c.p. irlyc- 

Niw ^rop Cottonseed at 7c. f.o.b. Mills—Spot Linseed Lower _ erine on spot was unsettled, but most 

• •* Palm Oils Decline—Soya Easier on Coast * refiners continued to.quote on the basis 

(jf 17c. per lb., in drums, carload lots. 

OTJRt^ASlNG AGENTS took the a liberal rate, but covering last week by Trading was inactive and this resulted 
1 stand that the outlook favored July .shorts revealed that the supplies freer otferings from factors not so 
liuyers and with new arop developmcdts must be, in pretty firm hands. Indian finOisb on the general situation. In 
in cotton and flaxseed gaining in impor- offerings are being absorbed by the ®nnie directions c.p. glycerine might 
lance as market factors operations dur- United Kingdom. Demand for linseed bn^e been picked up around 16ic. per Ib. 
iiig the week "were held down to a oil during the week was moderate only. middle-west dynamite was offered 

minimum. Some speculative transae- DistresseiLjorei^n oil on .spot was pur- per lb., in drums, carload basis, 

tions in new crop •cottonseed oil took chased, by a erdbher and this steadied ^lo sales were reported in New York 
|)luce, bqt these did not assume large the imported commodity. Domestic oil R'rritory and prices at the close were 
•jiroportions and most traders were in- sold for prompt shipment at $1.10 per nominal. Soaplye ifi-ude, basis 80 per 
dined to fight shy of this class of busi- gAl, cooperage basis. July was offered '•b’’ middle-west at lOic. 

ne.ss. Spot linseed was easier on re- at $1.06 per gat., with August forward P®'' 'b-, loose. Saponification, basis 88 
ports that several crushers have caught at $1.03 per gal. Linseed cake for ex- P®'' held at»llic. in the middle- 
iip on deliveries. port* was quiet, but quotably unchanged west, while in New York 12c. was asked, 

Cottonseed Oil—Trading in cottonseed P*’’^ carload lota, loose, 

oil options on the Produce Exchange China Wood Oil—The market was Naval Stores—The market advanced 
was inactive. Early last week the quiet and firices at the clpse were barely early in the week on a showing of busi- 
July option firmed up on covering by .steady. July shipment oil was offered ness, but as soon as the inquiry fell 
shorts, but ec soon as this demand was ut 26c. per lb., in bbl., carload lots, with away prioes cased off. At one time 
.satisfied prices eased off. In futures futures available at 22@23c. per lb. scattefed business in turpentine went 


the undertone was rather easy because 
of the uncertainty surrounding the new 
crop. The season is 2 weeks lute 
throughout the South and reports on the 
new crop were not exactly encouraging. 
Private preliminary estimates on cotton 
production range all the way from 11,- 
000,000 to 12,000,000 bales, a rather 
wide difference of opinion. Business in 
refined oil was moderate only, but with 
a light statistical situation on old crop 
oil bears were inclined to go slow. Live 
.Ipigs were unsettled on liberal receipts 
and Chicago reported the market at 
.$fi.8.5@$7.06 per 100 lb. Cash lard in 
Chicago held around 11.20c. per lb. In 
the opinion of some traders cheap hogs 
and lard tend to offset the bullish sta¬ 
tistics on cottonseed oil. Trading in old 
crop crude cottonseed oil was limited 
because of the scanty supply and the 
market settled at lOrf per lb., buyers' 
tanks, f.o.b. mills. Transactions in new 
crop crude of a speculative character 
were few and far between, but some 
business did go through at 7c. per lb., 
f.o.b. Texa’s points, Novemben-December- 
January shipment? New crop October 
oil was offered at 81@8ic. per lb., f.o.b. 
mills, Texas. Bleachable for prompt 
shipment from the South was nominally 
unchanged at lOic. per lb., buyers' 
• tanks, f.o.b. mills. Lard compound ip 
New York held at 13@13ic. per lb., 

.carload basis. * 

•• 

Linseed Oil—Several crushers were in 
a position to quote on prompt carload 
business and this resulted in lower 
prices for nearby oil. On futures, how¬ 
ever, the market appeared to be a little 
firmer as crushers were not disposed 
to force the market until a better survey 
of the world’s seed Situation is possible. 
The crop outlook In the Northwest is 
regarded as favorable and according to 
reports received here late last week 
seeding in North Dakota is still in prog¬ 
ress. One operatof* went so far as to 
predict that the acreage figures, when 
available, will make the best showing in 
several years. Where the new crop is 
above ground the condition is said to be 
good. Argentine shipments continue at 


There was no buying interest in futures. 

Coconut Oil—One tank car of Ceylon 
type oil sold fur prompt shipment at 
81c, per lb. On the coast the market 
held at 8@8Jc. per lb. for Ceylon type 
oil, sellers' tanks, prompt and forward 
shipment. Demand was dull. Copra 
was nominally unchanged at 48c, asked, 
Manila .sun dried, c.i.f. coast ports. 

Olive Oil Foots -Several parcels were 
pressing on the market all week and thus 
imparted an easy feeling and held prices 
down. There were sellers of prime 
greell foots on spot at 8c. per lb. On 
futures the market settled at 88(a)8ic. 
per lb., c.i.f. New York. • 

I’alm Oils--Importations were heavy, 
but most of the oil went directly to 
soapers. New business was inactive, 
due in part to the low position of tallow. 
Resale material on spot sold at 7c. on 
the Lagos grade, and at file, on Nigers 
Lagos for shipment was nominal at 7ic. 
per lb., while Niger for forward de¬ 
livery settled at 6il@7c. per lb. 

Sesame Oil—There was a little trad¬ 
ing in spot at ni@12c. per lb. Refined 
oil for shipment was offered down to 
11c. per lb., c.i.f. New York. 

Soya Bean Oil—There were sellers of 
crude for future shipment from the 
Pacific coast at BBc. per lb., sellers’ 
tanks, duty paid. One car of spot oil 
sold at 10c. per lb., f.o.b. New York. 
Several large shipments are about due 
here, which tends to unsettle the market. 

Fish Oils—Crude menhaden oil was 
quiet at 60c. asked. Reports on Ihe 
fishing operations along the Atlantic 
coast were unfavorable. Some traders 
look for a “lean" year. Newfoundland 
cod oil was offered in a small way and 
prices held at 70@72c. per gal. 

Tallow and Greasea—Extra special 
tallow closed at 7|c. bid, with the mar¬ 
ket for outside goods equal to extra at 
78c. salee. The undertone was a shade 
firmer. Yellow grease sold at 6c. per 
lb., Chicago. Oleo stearine was offered 
at 9c. per lb., carload lots; New York. 


through as high as $1.10 per gal. Just 
before the close there were offerings at 
$1.06 per gal., with the undertone easy. 
Receipts in the South were considered 
liberal. Export demand was slow. In 
rosins not much business tame to light 
and prices went off from 10@16c. per 
bbl. The lower grades closed nominally 
at $6.80 per bbl. 

Shellac The market was a shade 
firmer, on higher cables from Calcutta, 
but not much business developed. The 
arrivals were heavy and this brought 
out some ex-dock selling at concessions 
Nominally’the market for T.N. settled * 
at 69c. per lb., with the supe^ne orange 
at 64c. per lb., and bleached bonedry at 
72c. per lb. ’ ^ 

Varnish Gums—The past week wit-, 
nessed‘heavy importations of copals. 
Several shipments of damar also were 
noted. The spot offerings were liberal 
and it was possibly to pick up supplies 
at concessions from the prevailing cost 
of import. Batavian»damar s*ttled at 
27|@281c. per lb. Demand was routine. 

White Lead, Etc.—Leading producers 
of white lead announced late last week 
that the guarintec against decline pro¬ 
visions in the sales contract would b 
extended until November 30. This new 
gave traders more* confidence in the 
market and business held up well In all 
directions. "Standard dry white lead Iveld 

at 9Jc. per lb., in casks. 

• 

Zinc Oxide—The easier market for 
the metal had little or no infiuence upon ' 
prices for oxide. Producers appear to 
be well sold up and the old price schbd* 
ule was maintained in all directioni* 
American proce'ss, lead free, was traded 
in on the basis of 8c. per lb. French 
process, red seal, held at 98c. pei^ lb. , 

London Tallow Auction 

At the regular auction of tallow, held 
in London June 13, the offertpga con- 
aisted of 1,686 caska. Sales amounted 
to 1,283 caska and pricea realized were 
unchanged t6 6 pence higher. 
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Imports at‘ the Port of New York 


Jane A to Jane 14 


ACIOS—940 bbi. tartaric, Qrleate, Order, 
6B0 bbl. tartaric, Trieste, Order; r».V di. 
tTeiry//c; Liverpool, W. E. Jordan £ Jtro,*, 
62dr. cresylls, Liverpool. Order; 40 tar¬ 
taric, London, Order; JOO cak. citric, I'al- 
ermo, R. F. Downing & Co.; 400 cak. citric, 
Palermo, W. Neuberg; 100 c»k. citric, PjiI- 
efmo, Order. 

ALfZAKlNE—13 cak., Liverpool, A. Kliji 
stein & Co. 

ALCOHOL—50 bbl. denatured, .\rcill>o. 
M. Feigel Rroa.; 5.5 bbl. do, Arecllxi, <’ 
Katevas; 52 csk. butyl, .Bordeaux, C<jmtiH t 
clal Solvonta Corp.; 55 bbl. denatured, Ate 
clbo. 0. Ealeva. 

ANTHRACKNE—211 pk>?. crude. Maii- 
choater, Order. 

ANIlilNK OIL—3 bbl. ^blrcelolla, Onlei. 

ANTIMONY OXII)K~200 bg. SbanKha), 
Rare Metala Producta Co. 

AMMONIUM—60 cak. nercbloratc, Mar- 
BoUles, Order; 15 cak. (yirbonate, Liverpool, 

,1. Turner & Co.; 25 pkg. do. LiveriKiol, 
Brown Uroa. & Co.. 20 keg pcrHulpiiate, 
Liverpool, J. Turner & (.'o.; 720 cak. nlliatc, 
Hamburg, KullrofT, Plckbardl & C^. 

AH81SNIC—87 cak., Antwerp, Order , 
rfl., Rotterdam, Lundbnm & Moore; KM bli] , 
Tampico, Am. Metal ik).; 33 dr. uiid 20 csk , 
London. C. Tennant tiotia & Co.; 2lK) csk., 
Hamburg, Ore & Cliemiciil (‘orp,. lOo csk. 
Hamburg, A. J. Marcua , lOO ijld. atHenH'. 
Tampico, ()rcb‘t , 

ANIlEHTOft- 701 bg., Southamidon. W. ]), 
Crumpton & Co. 

IIA<RYTS;h-- 3(» J bg.. Bremen, Ni w York 
TrUHt Co.; 300 bg. and KK) cak. |{remeii. 
Order, 

BRONZE POWniOR — M cs.. Hrcimm. 

H. V. Krakenfidd A ('o,, 22 cs.. Hanilmvg, 
11'. Plelzach. 

<'AL('II;Ai CHLORIOK- 322 di , Ham¬ 
burg, Irving Bank-C<d. Trviai Co. 

t’AHKIN—25(1 sk.. Bt)rdcaux. N’alioua! 
tilLy Hank: 532 ak., Bordeaux, Martin Cun- 
tlnc; 100 ek., Bor«liniux, Order, 200 lig., 
Hamburg, Oidor ; 8S bg., llHinburg, Ortler, 
lOO bg.. >lavr''. Monltf- Waterproof (Jliif 
Co.; 174 bg.,■‘Hamburg, A. Kllpstcbi A Co.. 
6fi7 bg., BuenoH Airi'S, I'kjuilablc 'IYuhI Co. . 

I, 167 bg. BiienoH Airos, ()r<it;r . 3511 ek . 
Auckland, Asia Banking Corp . f>3ii sk, 
Wellington, I’.ankcrs' Trust Co.; 417 bg., 
Bu*'nos Airea, living Itank-Col. Trust Co. 

('IIAliK—4.50 bg.. Antwerp, Irving Bank- 
Co!. Trust Co.; 200 bid., Antwerp, Baiikt'rs' 
Trust Co.; 500.000 kUos, Dunkirk, 'J. W. 
IBgtnan & (?o 

(JIKMK’ALN — 230 c.sk., Bremen. W. 
Schall A Co.; IS csk.. Bremen, Drder ; 270 
Cflk., Kotterdam, Order; IS c.s., Hamburg, 
Nalloniil Am. Bunk, bbl-. Hamburg', 

Koesslcr A II.TBslaeber Them. Co.; 240 pkg., 
llreiiKm, Ib'S'Msler A Hn.sslaclKT (’hem. Co. 

florPEK RULPIIATE—100 csk., Ham¬ 
burg. A. J. Marcua; 74 csk.. Liverpool, Or 
der; 01 cs.. Lt udon, C)re A Chentical Corp. 

r(H‘l*KR OXniK, Ml dr.. Hamburg, Am. 
Metal Co. 

COI.OKIi — 32 oak. urnhUr, Hull, 7,. 11. 
Butcher A l^o.; 215 sk. do, Hull, II A. 
Robinson A t'o.; 50 csk. dry, Hull, ,T. Len 
Smith A Co.: 27 csk.. Hamburg. KuttrolT, 
Plokhardt A Co.; U c»’<.. Hamburg, H. A. 
MeU A Co.; 7 csk.. Hamburg. 10. C, Fos¬ 
ter; n csk. dry, Ila./iburg, i’ahn Bros. A 
Co.; 5 cak. aniline, Roitcrdam. L.'^A R. Or¬ 
ganic Products t?o.; 34 csk. earth. Rotter¬ 
dam, C. ,1. Osborn A Co.; 17 csk d<», Rotter¬ 
dam, Ueichard-CoulAoti, Inc., 2 csk. aniline. 
Liverpool, Irving Bank-Col. Trust Co.; 91 
(*sk. coal-lnr colors, Hamburg. Order. 

rOPRA—32 bg., San Andreas, Franklin 
Bu^er Co.« 

CREAM TARTAR—50 cak., Bordeaux. 
R. tV. OrCHilT A Co ; 25 csk., Bordeaux, Or¬ 
der : 100 csk.. Marflelllos. Brown Bros. A 

Co. 

3 bbl. aniline, Danslg, Organic 
Produeta Co.; 2 cs. aniline. Hamburg, 
Franklin Imp. A Exp. Co.; S csk., Rotter¬ 
dam, Bank of Manhattan Co.; 4 ca. aniline, 
Hamburg Carhic Color A Chemical Co. 

IHVl-IHVI—.')4t> bg.. Pampatar, Eggers 
A Helnleln ; 225 bg., Pampatar. ^Ooldsmith 
A Co.; 656 bg., Curacao, Ultramarss Corp, 

KP80H RALT — BOOO bg., Bfemra, E. 
Butcr A Co. 

rSRMC OXIDE — 152 bbl., Hamhurg, 
Order. 


FHJOJt(SIJ‘AB—170 fon.s, Cu/m Town. 
Krder. 

FlSElf OIL — :i'i hhl, Trieste. Cuntmen- 
iHl Shipping Co.. H bhl.. InmkJrk, 
man Kodak (’o.; 2.9 dr., Hamburg, Order. 

BAI.LNirTN—400 cs., Hankow, Maliinck- 
I'odi Chem. Work.s, 500 ck., Houraboya, J.D. 
LewiK. • 

BAMIIIER—161 bg., .Slngiport* Order. 

—580, bg. copal. /Intwerp. Order; 
384 bg. dainar and 128 bg. copal, Kingitiiore, 
('lieniical National lUmk; 280 bg. diimar 
and 14" bg. copal, Slngajiore, L. (’ Gille.s|)ie 
A .Sons, 464 bg. t-ojial, Singupine, Order;, 
l.l.’Mt l»g. copal, Antwerp, Central Union 
’riusf Co. ; 640 bg. c<»pal. Atit^werp, Chemical 
.National Bank, 96.5 bg. cupal. Antwerp, 
order, 15 cl. tragucanth, Southampl<in, 
ordiu', 60 pkg. tragacanlh, London, Brown 
Bios. A Co.; 14 cs. do.. London. Oullabi 
Culbenkian A Co.; 2.50 pkg arable, London, 
order, 037 bg. arable, l*orL Sudan, Brown 
Bros A CtK, 1,275 bg. do., 1‘ort Sudan. 
Order; ska. copal, Matadi. li. (',. Gil¬ 
lespie A Sons; ak. and 45f» pkg., Ma- 

ladi, Niger Co.; 385 bg. copal. 100 cs. do. 
and 3.50 bg, damur. Singapore, Baring Bros. 

A I'o.; 140 bg. dnmar. Slngaiiore, Standard 
Bank of So. Africa ; 176 lig. eopnl, Slnga- 
liore, Irving Bank ; 240 bg. copal and 3.50 
bg. damar, Singapore, L. o. Gllle.spjo A 
Sons, 70 hg. copal, Singapore, ('hem NaCl 
Bank, HO l»g. damar and 214 bskt. copal, 
Singapore. Kidder, Peabody A Co,; 350 <’S. 
daniiir, Singiipor*’, Dr<ler. 

(ILYCKRINE—25 dr.. Marseilles. Brown 
Bins A Co ; ‘)0 dr., Marsi'illcH, Order. 

(H,.\l ltKK HALT—111 i-sk., Hamburg. 
K. M. Sergeant Co. 

IKON OMDK— 38 esk.. Hull, .7. Lee 
Smith A Co., 65 bbl., .Malaga, National 
Bliv B;ink ; 228 bbl., Malaga. C. J. Osborn 
A Co , 200 bbl.. Malaga. Am Exchange 
.Naf'l Bunk; IH bbl.. Malaga. F. B. Vande- 
grlft A Co : 33 bid., Malaga. L. H. Butcher 
A Co., 56 bbl., Mainga. K. M. A F. Waldo; 
.'11 libl„ Malaga. .1 Lee Smith A ('o.; 25 
csk., Liverpool. K. .1. Waddidi A Co. . 45 csk.. 
Liverpool. J. A. McNulty; 53 csk., Liver¬ 
pool, L. N. Butcher & C*i. 

MTKOroNE—600 esk.. Antwerp. B. 
Moore A Co. ; 200 cak., llaniburg, A. Klip- 
Hteln A t'o. 

LtBiWOOD rRYHTALH- 12 bbl. Capo 
Haitian, Logwood Mfg. Co. • 

LtHHVOBI) EXTRACT—77 bbl.. Cape 
Haitian, Taigwood Mfg. Co. 

MA<JNESITK~313 bg., Rotterdam. Spcl- 
den-Wbltfleld Co. 

MAONEHHIM—22 csk. sulphate. Man- 
cho.stcr, Order: 528 <lr. chl(»rlde, Hamburg, 
Innls, Spcldeii A Co.; 145 dr. do., Hamburg, 
A. Kramer A t'o.; 113 bg. CHihonale, Glas¬ 
gow, K. M. Si vgoant A t.’o. 

MANGROVE RAKK—2,60(1 pkg., Singa¬ 
pore, Order. 

MY RGRALANH — 2,600 pkt., Calcutta, 
National City Bank; 10.140 pkt.. ('Hlcutta, 
Standard Bank of South Africa; 12,000 pkt., 
Calcutta, Order. 

NAPHTHALENE— 663 bg.. Antwerp, Or¬ 
der; 1,000 i)g., London, Order, 1,416 bg,. 
Kotlordam, Lunharn A Moore, 

oniER—160 csk., Bordeaux. Order: 387 
csk.. Marseilles, American Exchange Nat'l 
Bank; lOO esk., Marseilles, J. I.(ee Smith A 
Co.: m cfl., Marselllea, L. H. Butcher A 
i'’o.; 90 oak.. Marsollles, F. B. Vandegrift 
A Co.; 46 bbl., Alicante, Hummel A Itob- 
liison. 

OILS—CanU^r—106 bbl., Hull. Order, 
(iilna Woad—3.80 bbl.. London. Order; 30 
bbl,, Idverpool, Royal Bank of Canada; 108 
bbl., London, Royal Bank of Canada; 150 
bbl., *x)ndon. Bank of America. Cod—120 
bbl.. Hull. L H. Boody ft Co.; 450 bbl., Hull. 
Order; 38 bbl..^Antwerp, Order. Ftah—PiO 
bbl., Hull, I R. Boody ft Co. linseed—300 
bbl.. Htill, Baring Bros, ft Co.; 600 bbl., 
Hull, Order: 817 tons (bulk), Antwerp, 
Order; 301 bbl.,'Antwerp, Order; 603 tons 
(hulk), Hull, Am. Linaeed Co.; 80 bbl., Rot¬ 
terdam. W. llenkert ft Co.; 289 dr.. Rotter¬ 
dam. Order; 329 bbl., Manchester, Order. 
Olive Oil (denatured)—26 bbl. Marseilles, 
Order. Olive OU Foots—200 bbl., Naples, 
Brown Bros, ft Co.; 160 bbl., Naples. BancA 
(^omm. Ital.; 600 bbl.. Seville. J, B. Dew- 
snap. ft Co. Palm—720 csk., Opobo, Niger 
Co.; 400 csk., Abonama, Irving ^nk-Col. 
Trust Co.; 160 csk.. Port Harcourt, Thor' 
nett ft Fehr; 280 csk.. Port Harcourt, Niger 
Co.; 80 csk., Port Harcourt Order; 786 


csk,, WarrJ, African ft Easterp Trading 
Corp.' 40fi (sk.. Warri, J. Holt ft Ce.; 168 
csk., Warn. W. & A. Leaman; 829 csk,, 
Lagdb, Grace & Co. 193 csk., Lagos, Irv¬ 
ing Bank-Col. 7’rust Co. ; 818 cak., Lagoa, 
Niger Co.; 34 c.sk., Iddo, Niger Co,; 200 csk,, 
Iddo, Order; 74 csk., Rotterdam, African 
ft Eastern Trading Co.; 32 cs^., Rotterdam, 
Order; 24 pipes. 14 tcs. and 211 bbl., Tx>- 
anda Sousa, Machado ft Co.; 3,252 csk., 
Matadi, Niger Co.; 62 «y;k,. Cotonou, Irving 
Bank-Col. Trust Co.; 53 csk., Cotonou, 
Order. RapeHeed—150 bbl., Hull. Hudson 
Oil Co.; 175 bbl., Hull, Nat’l City Link ; 200 
bbl., Hull. Balfour, Williamson ft (’o.; 550 
bbl., Hull. Order. Heuonie—147 l>bl„ Rot¬ 
terdam, Nal'l City Bank; 293 bbl., Rotter¬ 
dam, Order. 

OIL SEEDS—Oaatoi^l 04 bg.. Port do 
Pulx, Tluttliiiger ft Stroller; 39 bg., Port " 
<le I’alx. H. Mann ft Co.; 2,006 bg., Per¬ 
nambuco. ('entral Union Trust Co.; 2,000 
bg., Pernomljuco. Baker Ca.ntor Gil Co. 
LtfiKeed—1.31,122 bg., Buenoa Airea. Spencer 
Kellogg ft Sons. 

OPIUM—12 CK., Constantinople, ('>rder. 
POTASSIUM 8ALT8~1.5 cak. carbonate, 
,jBromen, P. H Retry ft Co.; 1,00()‘i)g, sulphate 
and 1,000 bg. muriate, Bremen, I’otaah Im¬ 
porting Corp. of America; 30 dr. perman¬ 
ganate. Hamburg, Pfaltz & Rpuer ; l,0(i0 
bbl. chlorate, Hamburg, Order; 3.000 bg. 
murliUc, Hamburg. Ortler; 3,646 hg. ma¬ 
nure sail, Hamburg, I’otaKb Importing 
Corp. of America; .500 bbl. {'hloratc. Mar¬ 
seilles, A.sia Hanking Corp.: 375 esk. 

ehlorate. Marseilles, Order; 300 csk per- 
<‘hlorate. Mar.veillea, Order; CO dr. perman¬ 
ganate. Tlanibui'g, Du Dont do Nemours ft 
Co ; 236 esk. carbonate, Hamburg. Order; 

2 dr. permanganate, Hsmburg. Order ; 5.500 
bg. manure salt and 1 lot do., Hamburg. 
Order; 65 c.s. caustic, Gothenburg, Merck 
ft Co. 

UUl(’KNILVEH---26 dask-s, Tnmplco, J. 
I'llizondo : 30 ftnsk.s. Seville, C. L. Huisking, 
Inc.; 250 flasks, Seville, Du Pont de Ne¬ 
mours ft Co. 

<lUERRArHO~l7,80(i bg. extract, Bue¬ 
nos Aires, Tannin Cori*.; 4,206 bg . Buenos 
Aires. Boekman, Winthrop A Charlman. 

HAL A.MMONIAC—cHk., Hamburg, 
Philipp Bauer Co.. 44 csk.. Hamburg, Innis, 
Spefiien ft Co. 

SHELLAC—50 bg. garnet lac, Hamburg, 
Irving Bank-Col. Trust Co.; 205 cs Slick 
lac. Bangkok, Order; 163 csk. stick lac. 
Mar.sellles, OrdiT; ;UI0 bg., Calcutta. Chase 
National Bank : 232 bg.. Calcutta, National 
City Bank; 1,225 l)g nefuse, Calcutta, Bank 
of the Manhattan Co.; 100 bg., Calcutta, 
l./»ndnn ft Liverpool Bank of Comm,: 2.5 bg., 
Calcutta, Bank of America; 50 bg.. Cah'utta, 
Mechanics & Metals National Bank; 50 bg., 
Calcutta, Standnnl Bank of South Africa ; 
L.3r)8 hg.. Cali'uflfl. Order; 112 os, Cal- 
. euttu. Order; 600 bg., Calcutta. First Nat’l 
Bank of Boslor ; 250 bg., Calcutta, Mech. ft 
Metals Nat’l Bank; 200 .bg.. Calcutta, Br, 
Bank of So. Am.; 871 bg., Calcutta. Order; 

30 bg.. ITamburg, IvaHcbier-Chatfleld Shel¬ 
lac Co. 

SODIITM 8AUT8~300 bg. chloratc. Ham¬ 
burg. Order; 110 bg. flnosillcate, Hamburg, 
Ord(‘r: 49 cs chloratc, Venice. Order; 112 
OH. cyanide. Maraellle.s, National City Bank; 
T2n' cak hypnaulphtte. Marseilles. Order; 
190 dr. caustic, Hamburg, A. Klipatein ft 
Co.; 223 dr. sulphide, Hamburg, Order; 49 
csk. fluoride. Hamlhirg. Order; 25 bbl. bl- 
carlamate, Hamburg, K. A. P.lank. 

RUMAC —10 bg., Glasgow, American Dye- 
wood Co. 

TALLOW—BOO pkg. vegetable, Hankow, 
American Linseed Co.; 190 tc.s. beef, Van¬ 
couver, Van Iderstino Co.; 299 tcs. beef. 
Rio Grande do Sul. Swift ft Co. 

TANNING EXTRACT—700 bg.. Bfilra. 
Cooper ft Cooper. 

TARTAR- 39 csk.. Naples. Tartar Cheml- 
cnl Works; 9 csk.. NapVjs, C. B. Richard ft 
Co., 578 sks., Marseilles. Tartar (Chemical 
Co.; 110 pkg., Marseilles. C. Pfiser & Co.; 
351 sk,, Alicante, C. Pfizer ft Co. 

WAXES—600 bg. montan, Bremen, Or¬ 
der; 128 bg. bees. Antwerp. Order; 6 Iw. 
bees. Santiago, Order; 79 bg. bees. Rio de 
Janeiro, London ft Brai^‘‘.Ilan Bank; 150 bg. 
do.. Rio de Janeiro; American Trading Co. 

WOOL oaXASE—100 bbl., Hull. Harden 
Wild Corp. 

WHITING—1.000 bg.. AAtwerp, Bankers’ 
Trust Co. 

XTLEKS—6 dr., London, Van Oppsn ft Co. 
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CHEMICAL AND METALLUKGICAL ENGINEERING 


Current Prices in the New York Market 


For Chemirah, Oils and Allied Products 


General Chemicals 

Accrio anhydride, 85%, drunis lb. $0 31 
Areione, drums.. . - lb 

Acid.Hfietic, 28*^1. bbl... . 100 lb. 3 

Acetic, 56%, bW. 100 lb 6 

Glacial, 99J%,bbl. ... lOOlb 12 

Horic, bbl.lb 

Citric.kcRB.“... . lb 

Formic, 85%. *• 

Gnllicftenh. . .. lb 

HvdroOucinc, 52* ; .curboys Hi 
Uotic. 44%. ti'ch.. liRb'. 
bbl. . . . , . - b 

22% tech,, liKbt. bbl lb 

Muriatic, 18'’liinkn 100 lb 

Miiriutic, 20'". liiiiks. lOOIb. I 
Nitric, 36'’. Cfirboye. . . jb 

Nitric. 42'’, carboytt ... .lb. 

Oleum. 2(F;.tivnks . Jon '« 

Oxalic, crystHle, bbl. ... b. • 

Phoephonc, 50* ; CHrlKiyn b i 

PyroKallic, ri’Hublimcd .... lb I 

fiulpburic. 60", taiikn .... ton 9 

Rulphuric. 60”,drums... ton n 

Rulphuric, 66'’, tanka .. ton 16 

ftulphuric, 66° drums . ton ii) 

Tannic, U S r ,libl— lb. 

Tannic,tech..bbl... , J>. 

Tartaric, irjp.. poa<l , bbl. lb 

Tartaric.doiiicstir, 1)1)1. ... H) 

Tumptic.porlh . lb, 1 

Aloohol. butyl, drnms. f o b 

works lb- 

Alcohol ethyl (ColuBne 

spirit), bbl, R-d- 4 

Kthvl. I90i)’f n S I’.bbl khI 4 

Alcohol, nicthv’l (wr Mclhuin-l) 

Alcohol.dcnainrcd. !90proof 
No I. npcrinl bbl • 

No 1 l90pronf,Rm'fial.dr K«l 

No I, 188proof,bbl jra 

No. 1. !88pri)of,dr K» 

No 5, 188pruof,bbl RH 

No, 5. 188 proof.dr . R'd 
Alum, ammonia, lump, bbl Jb 

roliwh, lump, bbl,., ' 

• Chrome, lump.potash. 1)1*1 H». 

Aluminum sulphate, , 

bass . . ’ ' 

Iron free baKs .. • J ’ 

Aquaatnmonia, 26®. dniiita.. > 
Ammonia, anh v'lroim. cvl. • • *'). 

Ammonium carbonate. pow<l 

oaoks, imjiortpd 

Ammonium curb >riMto. powd, 

domestic, bbl . . . "*• 

Ammonium niirsle, lech , 

. ji>. 

Amyl acetate tech .druins .. Jid. 3 

Arsenic, white, powil.. bbl.?... > 

Arsenic, red. powd . kcBS. " 

Barium carbonate, bbl. of 

Barium chloride, bbl. <»ii et 

Barium dioxide, drums. ‘O- 

Barium nitrate, casks. 

Blano fixe, dry. bbl... ... 

sp,iN I 

Borax,bbl. !!’• 

Bromino.cMM .. ■ 

Calciumowtatc,baKH • 

Calcium areenalr, dr . .. 

Calcium oarlndc. drum. 

Calciumchlonde.fuBcd.dninis ton 

Oran, drums. ^ 

Calcium phosphate, mono, 

LH. ;• 

Camphor, cases . '• 

Carbon bisulphide, drunia.... )l>. 

Carbon tetrachloride, driinis. lb. 

Chalk, precip.—doriirstic. 

light,bbl... {’• 

Domestic, heavy, bbl. >■ 

Imported.1igbt.bbl. Jb- 

Chlnrine.liijuid. tanks, wks . lb. 
Cvlindcrs. 1001b.. wks . lb. 
Cylinders. 1001b., spot. . lb. 

Chloroform, tech., drums.... lb- 

Cobalt oxide, bbl. lb. 

Copperas.bulk.f.o.b.xAa.... Jm* ‘ 

Copper carbonate, bb^'. {[’• 

Copper oyanida. drums.... • 

• Ciippersnlphale.dom., bbl., I On lb. 

In.p.bbl, , .IQO h. 

Cream of larlar, bbl. ■ lb. 

^Tbi "I:.♦. '«<"*>• 

£paom isit, iJ.kP., 
Etk«,U.S.P..i«aaie.df. lb. 

ElM aaaUte, 85%. dnuM. 

Ethyl aeeUt^ ,, 


$n la 1 

25 - 

23' 

3 38 - 

3 50' 1 

6 75 - 

7 ic 1 

12 no - 

12 '3ii 1 

.101- 

.49 - 

52 1 

14 - 

It* i 

45 ~ 

5l< 

11 - 

12 , 

11>- 

12 r 

05‘- 

Itf. ; 

«U'- 

1 (10 

1 no - 

1 III : 

114} 


06 - 

(li ' 

18 50 ^ 

19 (I’l ; 

' ■ 

’l)7i- 

O' 1 

1 5(J - 

1 (>'1 1 

9 50 - 

1 1 00 1 

13 on 

14 0 1 , 

16 no - 

16 

20 00 - 

21 I"ie 

.65 -■ 

./'t 

.45 - 

5(1 


lb. 

1 10 - 

lb. 

.26 - 

B-'ll. 

4 75 - 

khI 

4 70 

d 

Bnl. 

41 - 

r gal 

35 - 

gal 

42 

Kill 

36 - 

gal 

40 - 

fi':' 

34 - 

03)-- 

111 

02*- 

1 lb. 

.05)- 

ion 11 ) 

1 50 - 

. lb 

.021- 

. n> 

06; 

. lb. 

.30 - 

1 

11). 

.09J- 

l1, 

, lb. 

.13 - 

ll>- 

to - 


T HES?. prices are for the spot 
market in New York City, but 
a special effort has b^en made 
to report American ma^ufneturers’ 
quotations •whenever available. In 
many^ase% these arc for material 
f.b.b. works or on a conlract basis 
and these prices arc so designated. 
Quotations on imported slocks are 
reported when they are of- sufficient 
importance. 4o have a material 
effect on the market. P^ces quoted 
, in these coUimn'i apply to latR^ 
quantities in original packages. 


Fonnalde^vdc, 4n''i, bill . . H> 80 

Fullers ('urlli —nut* . . nst Inn 311 

k'niji'l ml, n-l , ilruinH tinh 

I'liHi’l oil, rruih'. drniiis K'd J 

(ilaubcTS salt, wks , linns lOOH* I 

(ihinbcrssnlt, imp , baas 100 It* 
Glvi'crino, r p , ilrnniHcxtrii . H* 
(ilvai'niK', dyniunit'', <inims H* 
(ilyconnc, crudr 80'',,. loom’ H* 
|i)(liii(‘, n'subhincil jh 

Irnii Dxulr, red, caska . . H*. 

Lr.nib , , 

Whilf'.biwircarboiintr.ilr.v, 

Wlnln, biisii'sulphatr, rusks It* 
Whilo, in ml, kf'aa,. . jb- 

lied, dry, ciuiks ... • jj> 

Uol, in nil, kna-s - ,,, b, 

biMidiirotiiti-. while irvH, bbl l> 
Hrnwn, brokrn, riisks t > 

Lend nrsonati', pi*wd , l*bt ">- 

l.imn-Hvdratpd bbl . Pjjr J;>f ' 
; I.iino, T-ump. bl>l ■ 280 b 

! I.nluira'-.oomm .raHl-s * 

( Liihophi*!!!', bags. ’ 

I in bbl , , ’ 

MtiKiirsitirn nirb .terh . baRs ll> 
Mgiluim*!, 05' ;, bill Kid- 

^tf!hmml.‘>7';.bbl K'd. 

hNckolsail.dmibh- l.b . . >■ 

Niclci'l.sidiH.ainglr.bbl . tb 

lMio.<iRi'iin ... • 

rhosphnrus.ri'd. rases .... [' 

Phosphorus, vrllnw.rasiw . m 

PotivssiiiMi bichr«nHte, caaks Ih. 
Poi.ftSHmiii brninnlr, gmn . 
bill . . . ■ 

Pot afwiiitncDrbonnt 0,80-85''.,. 

(Vilriiird, rasks . J ’' 

PotnssminrhloTatr.Pow'd I »• 

Poliiasiiiin oyanidr. drums 
Potawium. first sorts, cask m. 

Potiuwiun* hvdroxnir icausiir 
potash) drums . 

Pofiwiurni''*i>do.ca»rs ... b- 
Pofnssuimnifnitr. I>bl . •• '»• 

PoKuwiuiti pprinanKanatr, 

(Irunus 1 *’ 

rotassmm pnnwmto. rod. 

casks., • 

rotassnim pruwnitf, yellow. 

coski .. .. ‘‘’• 

Sulamnmni'f'. - 

riuiks. imporUKl ‘'*- 

P dummoniac. wlnte, Bran , 

b'll , iloniostic . ‘'’• 

OfBV. gran,, casks .. .. >• 

H„Uo<l„.W.I.. .. .mo ' 

Snll niUolbull.) . 

Ki.(lii wh. bulb, 5*1, 

lm««,crailrBct. ■ ■ JOOlb. 
.SiKla asti, light, basis, 48/i,. 
rmbrurt. I.o.b. 

' SoJu »»ii. li«l'l. 5*"i,. 

baKs.roaalc •. louin. 

, Bodft ash. dene''.Jmg** ^"Trnit. 

tract.bawH48% .... tnuin 

'’"‘‘"irunr'u'.. ‘'jOO'''- 

Soda, caustic, gmunil ani 

fluke, cont racls... • •' W »>• 

. Soda, camilie. ground and 

i flftkfi.rcwle...- • / 

Sodium acetate, work*, btiga.. Ib. 
Sodium bicarbonate, bb ... 1OT|b. 

, ^ium bichromate, caak*.... lb. 

godiumblsuIpbatafMtercake) ton 

I Sodium Waulphite, powd., 

' U.8.P.,bbl. {»• 

Sodium «h^».kefi. 

Sodium ©bloWe.lonit^ 

, 8odium«ywdde,<J*iM P* 


. 11* »0 Mi- «) '5 

nst Inn 30 011 - 3/ '* I 


3 50 

3 75 

1 20 - 

1 4') 

90 - 

>' p 

. 16{ 

1/ 

r*;- 

16 

tO) 

11 

4 55 

4 (■') 


H). 

.124- 

H>. 

.48 - , 


.344 


.14 - 

lip. 

.064- 


.37 - 

11). 

.08 - 

11). 

.071- . 

lb 

,07 - . 

lb 


1b, 

.lOi* . 

lb. 

,12 - . 

1 11). 

2.50 - 


ton 26.00 ' 
Ib. 1.60- 


1.75 - 1 80 

I.17i-* 1,20 

1.85 - 1 90 

3.20- 3.30 

2.50 - 2 60 

3.80 - 3.90 

3.721- ... 
.051- ,061 
2.00- 2.50 
.081- .09 

6.00- 7.00 

.041- .041 

K l- .07 

- n.oo 

v2t - .23 


^„.liiiinliunrulr,bl>l lb >0 081- 

S'niuim livp isulphilr, bbl I'l ,t)2i- 

Si»dinin inU. rdsks lb .07j- 

StHlmm lift l■^'dc, puwd., OHS)'*) lb- .28 - 
Siaimin phniplmi.', dibanir. 

bb! . lb «31- 

St'i'lmni niu-Hfitc. M'l druiim H‘ -Mr 

S.i Iniin * ilr'A hr ilriiinx lb 47 - 

Sodmin >dif:Ui' I 4(1dniin?' IftOH). 75 
b , liinji Hiliriur H't)". drmim' l(IOll>. I 75 

S,KbLiin NiilnhnU', lunr-l^ 60- 

(li , druiiw . , lb- .vM 

1 S idium •A'llpliUr. rrvs , t'bl Iti .03* 

■Jtr intinm uitriiir, powd lb .12\ 

•Sulphur chlondr. yrl drniiiH. H'. ..jji 

.Snlplnir.rrndr . « t<>f 8.00 

.\l .nil,r. bulk ti.u 16 00 

S;il|>hur, ll'itir, bag H)0 b. 2.25 

>.i!|)luii, i.ill, biiK lOoili. 2.00 

i .•^iilplinr dnixidf. iKiuid, cyl . lb. .08 
1 r:dr iNip'irtrd. I'llgs • l"f 30.00 

1 lair ■.Intnri.lir nowd . bHB» J'"» '* 00 

' Tin bli'lilotidr, l'l*l • j’’ 

1 Tuir.xidr.bbl .. . b. ■« 

Tin rryslaln, 1)1,1 jj' • 

Ziiirr(irl>,uiiitr.liaRN > ' . M 

Zinr rhl(.rid<‘, Kntn.bld ... <• 09 

ZinrTvttiudr.druliiN . In • ’' 

Zinr nxidr, , Iriwl frrr, i»bl, lb. .tj' 

, 5'VlriidHiill)iiatr.l)aas lb. .03 

10 to 35 ' Irad sulphutr, 

l.„u« ' Si 

Frrni h, ivd sral. bn«» } * 0 

French, Kr)'rn«riil, baoN . ). • ' 

Ft.Mirh, white seal, bbl b- • '■ 

Zinr snlphai c, bbl.100 lb. 2.51 

i * 

I Coal-Tar Products 

i Ali,lm-implilKi,l.rruil^.';l'l . j|> I".* 

1.1,1 . I, 

Al|>hii-niiphthvliunmr. blit , .-J 

' Ainlinr oil. drums. ’■ •' 

Ainliiirsidls. bt)l .... - I’■ ■* 

Anttiraorrir. 80',; .dfuins . ll>. •' 

1 A n t h r a r r t) r, 80J!;„ imp . 

', dru'ns.ilulypaid..- 

'i Antlirii'Piinono, 25',’;,, pns'e. 

J drums , 1, • , 1 

1 prnaal.lrhrdcr H.P.. carboys Iba ^ * J 

irrh, drums lb ‘ 

Benaniir. pure, wntor-whltr. 

3 tanks iml drums . . e«j* 

Hriurm', WV. tanks &. drums gal, 

ft Honzrnr. 90';. drums, nwilr.. 

i; Hrtisidinr l*iiHr. b)>l. . Jb- 

llrnsidinrsulpliatr. 1)1)1, • • jb- 

(1 itriisoic mild, P.H.P , kriis. - Jb. 

Hcnxi.atr of st-sla, P R t*b1. lb. 

6; Benivl rhioridr, 9‘>-97%„re( . 

8 drums Jy' 

2 nrnzv! chloride. Irrh„armn8 }>. 

8] IMii-naphthol.tech.,1)1)1..... »• 

Urtft-naphthvlatnino.lech.. *• 

9 (’resol, l),K P.,drums. b- 

5 Oi-fho-rresol, drums ••• „• 'b. . 

i7i Crcsybcaimd. 97%. n-arfle, 

drums. • , ,' 

9 « 95-97%,ilrums.resftlo... . ga'- 

Dichlorbrnxrm'. drums. jb-, 

,7 DiPilivlamline, drums. b. 

Pimethvlniiillne.drums....« »b- 

13 l)initrobeiixenf‘i)bl,... - ||>- 

l)inltroclorl>cn*«'nf*bbl. *t)- 

)6i DinitrofiiiphthHlen.bbl. jj>. 

Uinitropheniil.btd. 

371 Dinilrolobiene.bbl. »>. 

09 IVipoil, 25'^; . drums.^ ... #»'• 

40 Diphenylaminc.bbl. b* 

00 ll-aeid.l>l»l......v }[** i 

Mef.n-iihengiciiiKhannne, bbJ. in. » 

67 Miclilem ketone, bbl.. >• ^ 

MoiioehlorbenMno, drums... JJ>‘ 

Monm-lhylaniline.drums...# |J>- 

30 Nftiiht liaipnc. flaki*. bbl. Jb- 

Naphthalene, balls, bbl....... JJ>* 

80 Naphihionatebf Sofia, bbl.... in. 

Naphthionic arid, crude, bni. in. 

20 Nitrolicntcue. drums... Jb* 

Nitro-naphthalene, bbl. in. 

90 Nitro-tohicne. drums. Jb- 

N-Wacld.bbl...^ . Jb. 

30 (>rtl»<)-amidiiphenT)l,keRS.... Jb. 

Orth(wllchlorl>enipne, drums JJ>. 

60 Ortho-nitropbpnol.bbl. Jb. 

Orlho-nitrotoluenr.drums... }b. 

.90 (3rtho-toluidlne.bW..... ... ”• 


10 08i- $0 104 
,021- .03 

.071- .084 

.28- .30 

031- .04, 

.m1- \t 
47 - 52 

75 - 1.15 

I 75 - 2 00 

.041- 

.03i- .Oil 
,12- .13 

04(- .05 

, 18,00 - 20 00 
I 16 00 r 1* 

2.25 - 2.55 
2 . 00 - 2.10 
,08- Wt 

I, 30.00 - 4fl.00 
, 18.00 - 25.00 

.121- .13 


.75- 1.00 

.70 - .73 

70 2 .75 

I 40 - 1.45 
75 80 


Para-aicmorornimiB. .. -• 

Paranitroanihne, bbl... jn- 

Para-nitrotoluei»,W)l... • . {•• 

Para-phenylenedlamine, bbl. Jb. 

Para-tcduiolne.bbl... b. 

PhtbaUo anh wide, bW.....» jb. 

I piJSioacid.bbl... »’•, 

I pyridine, don^dnimi. »•> 


1.15- 1.20 
I.IO .. . 
.07- .09 

.50- .60 

.41 - ,42 

.19- .20 

,12- .23 

.30- .32 

.35 - .40 

. 20 - .22 

.25- .30 

.50- .52 

.75- .10 

1.00- 1.03 
3.00 - • 3.50 
.08- .10 
.95- 1.10 
.08 - .084 
.081- ,09 

.58 - .65, 
.55 - .60 

n?:- 

-rl? 

2.30- 2.35 


I'.35 

.20 

1.50 

.95 

.38 

.48 

.22 


lb. 

.17 - 

ih. 

.90 - 

lb. 

.10 -> 

lb. 

.13 - 

lb. 

1.20 - 

lb. 

1.25 - 

lb. 

.17 - 

lb. 

.70- 

lb. 

.60- 

lb. 

1.45- 

lb. 

. •’9'' 

lb. 

.3? - 

lb. 

.42 - 

lb. 

.20 - 
non 
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CHEMICAL AND METALLURGICAL ENGINEERING 


Vel. 28, No. 24 


$4 00 - 14 25 

‘ I 60 

60 

42 

45 


. (M. $4 00 - ! 

B«i^^,pan,kta. Ib, 2,25- 

lUMt.bbL. I), 55 - 

IWityjicMiil.twh.jibl. Ib. }7- 

8dl«yllc«6ld,U.8.ff,bbl.',,, lb. <0- 

8 01 y e D t naphthft, WAter> 

whlt«,(^n»s.. ga). .27- 

Crude, drums. gsl. .24- 

8^haniliescid,Qrude,bbi.... id. 18 - 

ThiooarbsnUide.kegi. lb. 3S- 

TulttidLoe, km. lb. I 20- 

Toluklioe. mixed, koo. lb. 30- 

Tolue&e. tank ears. gal. 30- 

''oluene.dmma . gal. .34- 

Cylldinee drunm.Jb. 49 - 

Kylene. pure, drums. gal, .75 - 

Xylene, com., drums . g«]. 37- 

^oXyleQeiOom., tanks. gHl. ,32- 

Naval Stores 

KosinB-D.bbI. 280 Ib. |5 80- 

Rusin li-l, bbl.280 IVi. 5 90 - 

KwIdK-N, bbl. . ..2001b. 6 lU- 

Hnsifl W.O.-W.W., bbl..., 280 Ib, ft 25 - 

Wood rosin, bbl. .280 11) 5''0- 

Turpeniino, spirits of, bbl... gnl, I nf> 

Wood, stpanidist. bbl. gul '>«- 

Wood, dcst, dist,. bbl.« gal. <»8 ■ 

Pine tar pitch, bbl.2001b ft 00 

Tar, kiln burned, bbl.500 lb. - 13 oo 

Retort tsr.bbl.500 Jh - 12 00 

Rosin oil, first run, bbl. gal 

Rrisln oil, second run, bbl. gnl 


7 25 
6 00 


Sii/ufto, ground, bags .. 
.‘^iiiiiftc.dniiicsfU’.bHgs.. 
Stiiigii, corn, bags 
Tupioca flour, bags- 


100 lb 
lb 


ton $65 00 -$67 no 
ion 40 tin - 42 00 
2.97 - 3 07 
06 - .061 


Extracts 


Archil, cone., bbl ... 

29 ;, tannin. tniikB 

DivimIivi, 25'y innnin.bbl 
I'li.stic. crystalH, I'bl 
I’li-Htic. IkiuhI, 42", bbl .. 
(.iinibii'r.lui ,25''r (fiiiniii,bbl, 
JIuiimfinccrys.,bbl 

llfinlockf 25'’, tuniitii, bbl. 
iivpeniic, floiiil, dnifiiM 
Ilvperiiir. liipiul, 5r. bbl 
Logwood, crys., 1)1)1 
Logwood, li(}, 51'',1)1)1... 

Qucbr.aelio, soliil, 65'', taniiiD. 
1)1)1. ... 

Sunij^u, cioni., 51". bbl. 


$0 17 - |0 
02 - 
04 - 
.20 - 
08 - 
.00 - 
14 - 
,04 - 
.24 - 
10 - 
18 - 
.09 - 

.04’- 

^061- 


03 
05 
22 
,09 
.09 
.18 
05 
.20 
.12 
.20 
. 10 

.05 

.07 


Dry Colors 


}31aci<.s- 


Rnsin oil, third run, bbl, 
PineoiLsteHnidint 
Pine oil, pure, dest dint 
Pine tar oil, ref - 
rine tar oil, crudi-, tanks 
f.o.b. Jacksonvillu, Fla 
Pino tar oil, diaibli* n-f. bbl 
PjfM'tnr, ref, Ihiri, bf)l . 
rinewood creosote, ref., bbl. 


gal 

gnl. 

gnl. 

gnl. 

gnl 
g«L , 
gnl. . 
gai. . 


,45 - 
48 - 
52 - 
70 

65 - 
40 • ., 

'12 


32] 

,75 

.25 

.52 


Animal Oils and Fats 


('arlxuig.'is, liKgA, 
wnrlvn 
T.,'t/Iipbl;u'li, 1)1)1 
^IlIll■r;d, bulk 
Him *■ Hruiizc, 1>I)] 
l'rij.''.M:iii, bbl 
I lii:iiii!iriiu',4)bi 
Hrowrix, Si( nn.'i, lliil , bbJ, 

.''ii JiM.'i, ni)iMf',‘'|)t', bbJ 

('iiibi'l', Tiiikcy, bbl 
(jici'iis (’hnmio, C I'Light, 
bl)I 

r'blnllic, eoiOIIH'K’IItl, bbl 
l')it N, liitlk * 

Hi ds, ('iirininc No 40, Iiuh 
O xide rod, cn.sk.'t , 

J’arn f'-iier, kejfH 

Lerimlioti, I']nKlinh, bfil 

Vellou.niroliie.CF l.blH 
< 'riuT, French, ca-skn 


$0 20 - 
12 - 
35 00 - 
55 - 
55 - 
08 - 
06 - 
031- 
04 - 

32 - 
(2 - 
28 - 
4 50 - 
10 - 
I (10 - 
1 30 - 
,20 - 
02 ]- 


$0 24 


34 

30 
4 70 
14 

I 10 < 
I 32 
.21 
03 


Waxes 


f^pgrns.bbl... 

lb. 

$0 03:- 

$0 04] 

(ireauii, yellow, bbl 

J(> 

.06}- 


I.j»rd oil. Fxtrs No, 1, bbl, 

liiil 

90 - 

'02 

Neafdfooioil. 20(lt'g bbJ. . 

gill 

1, 30 - 


Ns l.bb], . .f 

gal. 

02 - 

04 

Oleo Hteariijf*. 


00 - 


Red oil. (bstillecL d.p. bbl 

If) 

10}- 

10 : 

Hiipimi/ied, bbl . 

lb 

lOj- 

in: 

Tallow, extra, loose, 

11. 

07 i- 


^allnw oil, aoidlens, bbl. 

p:d 

94 - 

,96 


Veftetable Oils 


Castor oil, No. B.bbl.^. Ib 

Cnstor oil, No, !,bbl., . lb 
(3hiiiawo()d oil, bbl. . . lb. 

Commit oil, (3sylon, bbl... lb. 

IiuiWr, N Y ib 

Coromif oil, Coebin, bbl. lb. 

Corn oil, criidi^.'br)!. lb, 

('rude, tanka, (f o b mill) , Ib. 
Cottmispcd oil,/.rude {f.o.b. 

mill), tanks_ ... Ib 

Putmner yplWw, bbl. lb. 

Winter yellow, i)l)l 11). 

Linsrfd oil, ruw, car lot.s, bbl, gal 
Rhw, tank cars (doll)) , .. gnl. 
-Roiled, ram, bbl (doni.). gnl. 
Olivp oiLdennUired, bbl. gnl. 

Fh 


$0 14 - 
I4J-,. 
.28 - . 
09J- . 
,081 
^)9]- 

09t- 

10 - 
I2J- 
.13 - 
I 10 - 
1 05 - 
I 12 . 


Hulpliur. (IooIh) bbl 

Pslm. Lagos, casks. n 

Niger, PUKkR . 11 

palm kernri. bbl .... II 

Peanut oH, crude, tanks (mill)* II 
Peanut oil.FPlincd, bbl , 
Peritli*,bhl t t 

RafK'Seed oil. refined, bbl, . 
Rnpi'SPPil oil, blown, bbl.. 

Rj'Bitoe’. 1)1)1 

6<>ya bean (Matiftiiurmn), bbl. 
Tank, f.o.b P«cifirn>‘ast . . 
Tank, (f.o b. N V.) .. , 


10 - 

08 - 

r8‘ 

.07 - 

061 

.001- 

08, 

.12f- 

.13 

. K) - . 


.fr5‘: 

' .'ift' 

84 

.88 - 


II’- 

.I2i- 

n 

.091- 

09, 

.10 -.. 



Fish Oilk 


CikL Newfoundlnml, bbl 

pid 

$0 70 - 

$0 72 

Menbaden, hgbt L)ri‘sst.<l, bbl. 

giil 

76 - 


W'lntebleHchcn.bbl., . t. 

gid 

.78 - 


Blown, bbl. . .. 

gal. 

82 - 


Crud''. tanks (f i* b. facfViry) 
Whole No. i crude, tanks. 

gid. 

30 - 

t 


coast.... .... 

lb. 

- 


W^iiiler, nstiiruLbbI 

gi»l 

- 

.78 

Winter,bleac!)ed,bb^ .. 

gill 

79 - 

80 


Oil Cake and Meal 

Coconut cake, bags. ton $26 00 


Ct^ra, sunyrieil,bags, (r i 
4)U» dnrd i’acdie coast. 


i.) lb 


Cottonseed ineHl, f.o b. nulls 
Llftseed cake, l)HgB 
Litwex'd meal, bugs. . . 


Ib 

ton 


$28.00 
04J- 05 

04i- 
36 00 - 
34 00 - 
36 00 - 


.04; 


Dye & TanninK Materials 


,Albunt^ti. blood, bbl. 

Albunien, egg, treh, kegs.. 

Coebni>al,bags. 

Cutch, Borneo, bales. 

Cutch, Rangmm.halcc.. 


lb 10,45 -$050 
lb, .90- 95 

lb. .33- ,35 

lb. .04’- ,05 

lb. .13- ,13) 

Peitrimv corn, bags.100 lb. 3 69 - 4^01 

l>eslnne.cum.bags.100 Ib. 3.99- 4.09 

Divl-dM.bi^. ton 38.00 - 39.00 

Fiutic.aueka... ton 30.00 - 35.00 

Fuatic. ebipa, . lb. .04- .05 

tocwoo^>fttleks. too 26.(M-30.00 

Lci^ood,elum.baca. lb, .021- .03) 

Bumae.leaTea, Rkily.bags,.. ton 1^3.00 - 72.00 


Rayberry, bbl. 

Heeswux. crude, bagfl, . 
HeeBunx. refined, light, btigs . 
{{'■(•Bwux, j)iire white, cu.BfV:i. 
f ^/indeliiln, bags. 

{’jirniiulni, Ni). I, bugs .... 
Nn, 2, Nnrifi Cr>iinfrv, bncfi 
NVj 3, Nurtli Counrry, bngH 

.Ini)!tn, raseH . 

Moiitnij.cnnie, bags.. . 
I’lirnlbiie, crude, match, 10^ 

I lOm p. 

Criiile. scale 124-126 m.p., 

bugs . 

Kef, I I(l-I20ni.p., bags. 

Kef., 125 III p . bngfl . 

Kef.l28-nOni p.bncH.... 
lief,, 133-135 111 p , brig.B 
R«‘f, 135-137 m.p , bags 
Ste-iric acid, sgle nresM’d, lings 

Double preRfled InigM. 

Triple pressed,*jagB. .. . 


11) 

$0 30 - 

$0 32 

lb 

20 - 

.21 

Jf. 

32 - 

34 

Ib 

.40 - 

41 

lb 

20'.- 

21 ] 

11) 

42 - 

.43 

III. 

23 - 

.23] 

Ib 

18'- 

19 

lb. 

15 - 

. 16 

lb. 

.041- 

.04) 

lb. 

.04 - 

.041 

lb 

021- 

.03 

Ib. 

03 - 

.03' 

lb. 

.031- 

03) 

lb. 

.03)- 

.03; 

11. 

,04}- 

* 04| 

Ib 

.05 - 

4''51 

lb. 

.121- 

12 ; 

Ib. 

. 13 - 

.131 

lb. 

.14)- 

.141 


Fertilizers 


Artinionium sulpbate, bulk, 

f.ij b. workw.IflO lb 

F a.B double bugs. 100 lb 

KIoikI, druHl, bulk unit 

Hone, raw, 3 and 50. ground .. lun 
1 ish Rcrap, doin., dried, wkn.. unit 
>ktrnteof soda, bags,.. 100lb. 

Tankage, liigh grade, f.o.b. 
Cli^ago.unit 

Fhosphnle rock, f n V) mines, 
FInridii in'bbie. 68-72',,.... (on 
Teinie.naee, 78-80',]. ... ton 
I'ot-iHHiinii muriute, n()‘;] , bugs ton 
I'olURHmrn sulphate, bugs hiu>i8 
90';{, . . ton 

nniihio manure salt . ton 
Kainit.. . ton 


|3 25 - $3 30 

3 8' 

4 00 - 
27 00 

3 75 
2 45 


3 90 
• 30 00 


3 60 - 


2 52J 

3 70 


$4 00 - $4.50 


8 M 

34 55 - 

43 67 - 
25 72 - 
7 22 - 


8 25 


Crude Rubber 


JO 2«;- 
,26 

:22i::- 

.27k-., 


.251-. 

,27!-. 


Para—Upriver fine , . lb 

tT’rlvcr eourse ,, lb, 

Ujinver riuieho bull. lb. 

Plantation—Fir't latex crepe lb. 

Kibbed einoki'd ehcpts lb 
Brown crepe, thin, 
clean ., Ib. 

AmbercrepoNo. lb. 

Gums 

Conul, Congo, amber, bags 
East Indian, bold, bugs. 

Mfyiilii,pule,bags . . 

I’ontinak, No I bags.... 

Daimir,Batavia,iiucR.. .. 

KingatKirr, No, l.ctiw's.. 

Ringapore, No 2, casw . 

KuUri, No. 1, cases... 

Onlinary chijw, catiffl 
M aojak, Barbados, bags .. 

Shellac 

Rliellae, orange fine, bags. Ib. $0.62 - . 

Oangeauperflne,baga<.. ■. lb. .64- . 

A.C.nmet.botf.lb. nominal 

BleacFie^ bonedry. Ib. .72 -. 

Bleached,freob.lb .60- .... 

T.N..btia.lb. .59- ... 

Miscellaneons Materials 

Aibeetot, orede No. 1, 

f.o.b., Quebee. eh. too $500.0$- . 


lb 

$0.12 - 

$0 13 

Ib 

.23 - 

.23) 

Ib 

.20 - 

.20) 

lb 

.20 - 

.20) 

lb. 

.28 - 

.28 

lb. 

.34 - 

,35 

lb. 

.23 - 

23) 

Ib. 

.65 - 

,67 

lb. 

.21 - 

.22 

lb. 

.09 - 

.09) 


Asbestos, shingle, f.o.b* 

Quebec .ab, lo^ 

Asbestoe, cement, f.o.b., 

Quebec.ah. ton 

Barytes, grd.. white, f.o.b. 

mills, bbl.nation 

Barytes, grd, off-oolor, 

f.o.b. mills bulk... . net ton 
Barytes, flunted, f.o.b. 

8(. Louls, bbl.net ton 

Barytes, crude f.o.b. 

niincii, bulk .netton 

Casein, bbl., tech . . ,1b. 

Cliir-H cluy (kaolin) orufU, 

f.o.b Ga...netton 

Wmilled, f o.b. Qa.net ton 

I’owd,, f.o.b. Ga. . netton 

Crutlef.o b. Va.netton 

Ground, f.o 1). Va.net tim' 

Imp., lump, bulk.net ton 

Imp .powd .netton 

FfldHpnr, No I pottery. ..li^igton 
No. 2p(){ter.v . ..longtnn 

No. I soap .long ton 

No. 1 C’auadian, f.o.b. 
mill long ton 

Graphite. Cevlou, lump, first 
(lualilv.bbl . . . lb. 

Ceylon, cliip, bbl.lb. 

Higli grade amorphous 
mule . . .ton 

Gum arable, ninber, aorld, 
bags ., lb. 

Gum tragacnndi, sorts, bags....lb. 

No I, bags . Ib. 

Kii'selgiihr, f > h (’al.ton 

I' M I) N \ ton 

Magiiesile, rritde, f o.b. Cal.ton 

uiiiipcHi one, mtj), casks. ...,1b. 
Doiii.. lump, bbl lb, 

Dom , ground, bbl ... lb, 

Silii';i. gl:i,s.s mind, { o b Inti_ton 

>^ilicH, Blind bl'iHi, (.0 1) Incl. .ton 
.''iljcu, iimorp/mus, 250-niesh, 
f.o b III. (on 

Silica, bJilr siind, f o b Pa ton 
.-(jji[)sfnne, CoitrHe, f o.b Vt , 
bag.H .. ton 

Talc. 2«0 meeh, fob,. Vi , 
b.'igs . ton 

'I'lilc, 200 meBl). f.o.b. Gn, 
bags ... ton 

Talc, 200 menb, f o b Lo.s 
Augoles, bogH. (on 

Mineral Oils 

Crude, at.Wells 

Pennsylvania. bbl 

Cornmg. bbl 

Cabell . bbl, 

Somerset. bbl 

Illinois. bbl. 

Indiiuiu.. Mil 

Kansasand Oklaliomn, 28<lpg. libl. 
California, 35 deg and up . bbl. 


Molorgftsolme.BieelbblB gal. 

Nii|)lubu, V M A P deod, 
steel bbls gal 

Kerosene,ref lank wagon gal, 

bulk, W. W export.,, j gnl. 

Lubnralmg oils: * 

Cvlindci. Penn .dark gnl. 

BioomlesH, 30(0 3lgrHV gal. 

I’ariiflin, pale . g.nl 

jSpmdle, 200, pale . gnl 

JVfrolutuiii, Rniner, hbls. lb 

I'uraffine wax (see waxes) 

Refractories 

Bouxite brick. 5h% AI 1 O 3 , fob. 

Pittsburgh . 

Chrome brick, f.o.b. Kastern sliip- 
piitg points 

Chrome onment, 4(3-5(F; Cr/) 3 . 
40-45<?o CrjOji BHoks, f o.b 
Kastern shipping points 
Fireclay brick, Isl quality, 9-in. 

^ slmpos, f.o.b Ky, wks. 

2nd (luulity, 9-in. shapes, f.o.b. 

wks. I. 

Magnesite brick, 9-iD. straight 

(f o b. wks ) . 

9-in. urclics, wedges and keys... 

Scrape and splits. 

Silica brick, 9-in. stirs, f.o.b. 

Chicago district. 

Silica brick, 9-in. eiies, f.o.b. 

Birmingham district. 

F.o.b. Mt. Union, Pa. 

Silicon carbide refract, brick, 9-in. 


*65 .00 - $85 00 
20.00 - 2, „„ 
16.0)- 


13.^- 

28.08- 

Id 00 ft 

.17)- 

7.00 - 
8.00 - 
14,00 - 
8 00 - 

14 00 - 

15 00 - 
45 00 - 

6 110 - 
4 no - 
7 UO- 


2(1 00 

15 $0 


M flO 
18! 

9 O'] 
') (1(1 
2(1 IKI 
12 00 
21) on 
20 (10 
5<1 (10 
7 CO 
5 50 
7.50 


20 00 - 22 00 
06i- 

05i- 

15.00 - 35 00 • 


14 - 
48 - 
t 50- 
4ii 00 - 
50 00 - 
14 00 - 
.03 - 
* 05 - 
,06 - 


15 

56 

1.60 
42 00 
55 00 
15.00 
.05} 
.05} 
.07 


2 00 - 

2:50 

,7 50 

5.00 

17 00 - 

17.50 

2 00 - 

2.75 

7 00 - 

8.00 

6 50 - 

9.00 

7 00 - 

9.00 

16 00 - 

20.00 

$3 25 - 

3 50 

1 85 - 


1 91 - 

. 

1 75 - 


1 97 - 


1 98 - 


1 30 - 


1 04 - 


$0 21]- 


:2': 
07 - 


20 - 

,22 

I8(- 

20) 

24 - 

26 

21 - 

22 

,05 - 

.051 

i 

ton 

$45-50 

ton 

50-52 

tcu 

2>-27 

ton 

23.00 

1.000 

40-46 

1,000 

36-41 


65-68 

ton 

to-»i 

ton 

85 

t.OOO 

4»-50 

1.000 

48-50 

t.OOO 

42-44 

1,000 1,100.00 


Ferro-AUoyB 




Ferrotitooium, 15-18% 
f.o.b. Niogar* Falls, 

N.Y.ton 1200.00 -$225.00' 

Ferroebromium, per lb. of 

Cr,6-e%C.lb. .lU 

4-6% C.Ib. .12- 

Ferromonganese, 7M2% ^ 

Ma, Atlanue setbd. 

dutypaid.gr.too 125.00 

Bpiegeleitm, 19-21% Mb., gr.too 40.00-. 
Ferrooudybdenum, 5(b60% 

Mo, per Ib Mo.!b. 2.00- 

Farrod^ii, 10-15%.gr.ion 48.00 - 

50%.....'.gr.toa 95.00 -. 

75%.gr.too 150.00 - 140. 


2.50 

50.00 
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Forrotuxjgiien. ^^30%. 
perlb. of w«t...... • lb* 

Fcrro-iiranmin. 3S-50% of 

U. per lb. of C. Ib. 

30-40%, 

per lb 


per lb. of V. 

• « 


lb. 


W.M -* 10,93 

6.00 -. 

3.50 - 3.75* 

V« 

Ores'and Semi-finished Products 

BauxitH, dom. crushed, 
dried, f.o.b. shipping 

points.• ■ 

Cliroine orr Calif, concen¬ 
trates, 50S'c» niin. CriOj. 

C i.f. Atlantic seaboard... 

Coke, fdry., I.o.b^ovens. .. 

(;;oke, furnaro, f.o.b. ovens... 

Flaorsiinr. jravel, f.o.b. 

iiiiDes* Illinois., ^ ... 

Ilnietiitc, 52% ■ • • 

ManRani'sp ore, 50%, Mn, 
c i f.® Atlanl ic seaport.,. 

Manganese ore, chcniicn 

(Mni)jl. 

Molvbdonnc', 85*,'!, MoSj, 
per U>- M oSj, N. Y. 

MonnsJte. per unit of ThOj, 
n I f , Atl seaport... 

Pyritoa, Spati., fines, c.i.f 

Atl seaport . 

PyriUiS, Span., furnace sise, 
c.i f Att seapurt. 

Pyrites, dotti bnes, f.o.b. 

11111115.^, (•». 

Rutile, 95'„ TiOj .... 

TuuifHfen, .srlieelite, bCy.i; 

WOj aniU over, per unit 
WO,.. 

TuuitHlen, wolframite. 60;’, 

WOj aiul over, per unit 

WO, .... 

Uruiiiuin ore tpuniotite) pci 
lbi>fU?0« ... 

Uniiiiuiii oxide, 96%, per lb 

I’^Oh . '• 

Viiniiihuiii ppiitoxidr, 99^'; 

Vaiiiuliiiin ore, per lb V|Ob 
Zircon, waHlied, iron Ire*-, 
f o.b, Pablo. F'ln. 

Non-Ferrous Materials 


too 

J6.00 - *$9.00 , 

ton 

22.00 - 21,00 

ton 

20 50 - 24 00 

ton 

7 00 - 7 50 

ton 

6 00 - 6 50 

ton 

20.00 - 21 50 

lb. 

.OIJ- .OIJ 

unit 

.33 -. 

ton 

75 00 - 80,00 

lb. 

.65- .70 

Ib. 

.06 - 08 

unit 

■ Hi- .12 

unit 

.Hi- .12 

unit 

.12 

lb. 

.12 -. 

unit 

8.50 - 8.75* 

unit 

8 00 - 8.25 

lb. 

3.5(1- 3.75 

lb. 

2.25- 2,50 

lb. 

12 00 - 14 00 

Ib. 

l.OO -. 

lb. 

.04)• .13 


ludustrial 

Finsncial, Construction *ml Mamifacluring News 


iiflflii'n Bii'd n 0 (I ri n ft li n an ft n n aft ft ft ft i p i n (i ft ti a ft’t iiin>n n ft ft ft ft ft ft i ft ft < ft ft n i fi ft o mi n ft ' ' 


Copper, electrolvlic 
Aluinimnn, 98t(,i99%,. 

Aulmiony, wholesale, Chinese and 
.lapanese 

MioLel, virgin metal ' . 

• -Vieki'l, mRoi and shot . 

.Motiol metal, shot and blocks. 

Monel metal, iiigotH . 

Monel metal, alieei bars . .. • - 

Till, 5-t(>n lots, Straits . 

lanrl, New York, spot ... - • • 

Lead, K. St Louis.spot . 

Zmr.spol, Ne\v Vorlc. 

Ziue, spot, E St. T/Ouis . 


61- 


CJi'iits per Iib 
15-15i 
25-26 


n 

27- 29 
29- 
32.t)f> 
38.00 
45 00 
41 121 
7.25 
7 CO 
6.40 
6.05 


Construction and 
I Operation 

, I > 

Alabama 

• I’l.iNT The Southern Rock Anjihnlt Co., 
t<'<ently foitried wlUt a capital of $ 600 , 000 , 
li:iH phiHH under •way for the ctmatruclton 
of n local reflninj; plant. esUinated to coal 
in excess of $100,000, wfth muchlnory. 
K^iiipmeiit for asphalt mining: will he, h’* 
stalled on local pioperly. 1 j. l>. Pow’ell is 
general manager. 

IhiiMiNUiiAM—The Murray Tire Co. has 
work nearing eompletlon on a new plant at 
27th Ave. and 26th St* and plans to in- 
stHli machinery and place the works In 
Hcrvlcf; at an early date. The 
recently increased its capital to $20(1.000, 
for expansion. 

California 

T^ok Anoki.es—T he French China Co, 
Scbnng. 0. has preliminary plans undci 
mnslderntlon for Ihe construction of a new 
pottery on site now being selected near lios 
\ngcle.i, lolnling about 100 acres. It will 
cunsisl of a number of buildings, estimated 
to cost approximately $1,000,000. with ma¬ 
chinery. O. H. Sebrlng Is president. 

IviiNU BKACH—The Specialty GlaR.^ t'o Ib 
having plans completed for the • 
a new’ plant on loc-aV site, UVm 

cimsed It will eOMt appioxlrnutoly $4h.0UU. 

The H. E. Dixon Co. Rosslyn Hd . 1 niR- 
burgh. I’a . is engine<T 

The liitiihs'klng Tll«‘ Sr Sewer 
Vlpc Co. Ontario. Calif. Is perfecting plans 
for llu! erection of a new plant In the 
vh'Snitv of Indlr*. estimaled K' cost ab"ui 
$'V?(J0(), J V. Cab' and D. E, Bulger head 
till' company. 


Connecticut 


Other Metals 

St. 

lb. 
Ih. 
11 ). 
lb. 

or. 


$0.65 

1.00 

2.55 

2 65(0-2.85 
1.25- 
114 00 

270 OU(u‘280 0 
80 00 
68 00 


Silver (coinmeroiul).. 

Csflmium . 

Binmulh <500lb lots' 

Cobalt ... 

MaKnesiuni, ingots, 99‘;E 
Plfifinum. 

Iridium . n 

Pitlliclium. .. {>; 

Mercury.^.. . 7511 

Finished, Metal Products 

Wnrehovints Price 
Cents per Lb. 
24 25 
2‘) 75 
J5,25 
1# 374 
17.00 
21 . 10 , 
22 . 0 (r 

24.25 
29 00 

25.25 
23.50 


Copper slu^is. hot rolled . 

Copper boitfinis . 

Copi>er rtitls . 

High brass wire . 

High brass rods . 

Low brass wire . 

Low brass rtnls . 

Brasetl brass tubing. 

Brosed bronse tubing.•.. 

Seamless copper fubtng . 

Seamless high brass tubing. ... 

OLD METALS—The following are the dealer*' 
purehasing price* In cent* per pound: 

Copper, heavy and cru oible. j j | j • 8 

Copper, heavy and wire. tnoo^lo i rreasuror 

Copper, 1 ight and bottoms . Ip 00(410-1 tieasur.r 


.Mnnil.KN TUe -Wolf New IToccsb Abra- 
...vo Wheel C!?). Inc., Hanover St. will 
iiieuk ground at once fra- the erection of a 
l-Htorv addition to Ita plant A R)jnetal 
eontrael for the w<irk hriH been awarded to 
Eewl.s A. Miller. Merid(>n 

M’lNusou 1y)CKfv—i' H. l>ext«’r A 
Inc, has broken ground for 
,.f i new 4-.slor\' ami ba.serricnt hiilldlng at 
ilH paper mill, r.r.xlOO ft 

IraH has biani lei to the U. <■- Ih'iit < o . 

Ann S( . IJailford. Conn Greenwood & 
\oerr. S17 Main St., Hartford, are engl- 
necrs ^ 

Florida 

TAMi'A-The Rocseh raper Co., Hamp¬ 
ton .'tnd Franklin Sta,, has plans under way 
f(>r llie ereetion of a new’ 3-qtoiy plant. 
1(1(1x1.50 ft., on South Florida Ave, to more 
tli.m double tlio eanacity of 
plant. It is purposed to rernove the exlal- 
irig works to the new location and Install 
considerable additional machinery. Henry 
Uoesoh is president. 

LRE8mjRQ-'The Florida China Clay Co., 
recently organlzt'd, is planning for enlarge¬ 
ments In Its commercial clay 
creaso the present output of about 50 tons 
ner day. Additional machinery will be In¬ 
stalled .7. S Morris Is president and man¬ 
ager and L. A. Morris, secretary' and 


Kansai 

t*(HTKVVU.IJC- The Stneleir ConeoIidaW 
l>tl 3'(»rp. Cl Nttaertu SI.. New York, will 
miiki' .'in.'n.«lous iiiiil Imiirovomenu In u» 

Ira ni rcHntiiK rUiU. Im luillng the I'w™"- 
tloTi of KihlUloiinl equipment. Knliirifement* 
will aleo be onrrlnl out at Uie oil ana 
Bii.sollne refineries at Kansas *tan.. 

East I'hleiiKo. Ind.; Cushing. Okla., ana 
othiT lociitlous. A new roBnlnit plant is 
now being e,on8truetcd at Marcus Honk. l a., 
and Is expertedato be ready for aorvh-e 
at on eaily date. ’ 

Louisiana 

lUMMoNl'-- The iBiulshina IllllUJoa Mfg. 

& ABrlrullunil Co, recently formed wltn a. 
eniiltal of lion.Olio, has preliminary plans 
under eon.slderatlon for the 
of a eonpmrelal feillllacr plant. In c^nec- 
tlon.wlth local utility properties, n. t., 
Hunpnte Is secretary. 

SiiRKVKiumT-The Henderson Cotton Oil 
Co. will commence the Immediate reliul d- 
Inc t)f the portion of its plant, recently 
clestroved by fire. It will cost close to 
J25.0<lll. 

Maryland 

llAimMoiiK The t'il.st'’Stone PrOHuots 
Co, 16 South Hutaw St., will commence tte 
election of a new plunt at 3rd alld 
land Ave.s,. Brooklyn dtslrict. fnr the nvwu- 
fiu-.turc of bliH-ks, hollow tile and other emsi 
stone MpechiUh'-t , 

MaasachuietU 

West SrniNunKiii —The. tenoral Fibre 
H..V ('n t’lreult Ave.. bas awurdode a gen- 
einl eon'lraet lo the Samuel M, (iri»n Co.. 
293 'lSrldsc SI.. Springfield for 
Hun of new 1-story build An at Its plant., 

;ir,«ni(i ft 

Michigan, 

liKTOulT -- Herry llroOiers. 

Is ib St,, manufacturer of ''or"l«h''‘j 
etc, bus acqutreil PtW^'^L'^tl.e oSlrrit 
plant, formerly occuided by the IJellwi 
lleatljg & Ligiitlng to., and will raae t^o 
of ibo tbroe buildings W.,'*'® 'i’.'l.ory 
erection of tii-w plant additions. A * 

Ixic Sion will be built at once, to be 
equipped a.s a eolar-grlndlng „ %'}: 

crick li C'olby is njeHldont. and W. R. car 
ncglc, vlcc-preskleflt arid general manager. 

MoNitoF The Monroe BoHrde, A Lining 
(V. Biirhcilon. ().. IThh 

in the tlrst unit of a now mill. 200x800 
fV. and plans to occupy the »tructure At an 
curlv dati- for the manufai'iuro of comi- 
gated board ui'd other RU-P''*’‘nIuetB. The 
tiT’CHcnt Burborttui pluiH will bo romoved 
to the new location and athlltlo^l 

meut inslHllcd. Mother P'Abl '"■‘“i’'‘ft S" 

built lalcr. William (1, (lUtrftann la P™*'- 
dent. end J. I). Miller, vloe-prealdent. treaa- 
urer and general manager. 


Lff'h»vy‘ ‘ :“.STS V.o CTr-Xhe Utke city I)eh.ydratlng 

Wd' ^ .. 3.50® 3.7 fn i, planning tor the orecllon of a new 

hivy' . ‘ S?® H plant, UxlOO ft. a. K. Purdy Ifi president 

Ilrass. light.p.. 3 J59 “j! and manager 

Boo',vHI c" nunoii 


N«vuda 

RENd— The Nevada Magnesite 
Co, recently organlied, la Phinnlng tor the 
constructlOB of a plant'for tho 
of artificial alone products. Including tllca, 
blocks etc., utlliilng magnesite under a, 
special process. A large raw ™Alerlal d^ 
posit has been aocured about 8 miles from 
Reno Charles H. McCarthy Is -presWost. 
and Paul Uutler. vico-prealdent, ^ 


Kiew Jewey 


HEVsnLV-The Beverly Wall P«W C®- 
has plans )n progreas f®'’.‘h® teflon M a. 

Qfrii..<nrn1 Material Chicago— The Amimlcan Linseed OH Co.. J!™ HiriT^G. Altkhn, American jiechanics 

StrUCtUTfli MfitBrlfil 2209 Lumber 8t.. will soon commence the Trenton, N. J., U architect. 

^s (oHo^ E3lu?ar'Md? l-‘” ceStly^'dMtJmyed “to be** 4.'*Bto", LTNonnasT—The Centunr Ooment 

sl^aral ihapa } In. ly.t.lp-. £ .h! 70gi6o ft,, estimated to cost 180,000. Fran- ucU Co. la planning for rolarge^ts iB itf 

♦ In. sad^vlm. from loWters wsmboiws a ms l> South Ia SaUe St., are plant, to Include the teataUa tlon of 

dtim named: KewVoek Cbleeto architects. H. fa. Adams b preiSant. addltlmiaP n^hlnery. ^ ^ 

IT, If srSclStfSs 


owv mevd ... • 

Boftataelbarshspas..~ 
--ft sitsi bands....... 

1,1 to limtUtk.. 


J.l» 

i.» 
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New iroik 


Palutra—I^ almyra Pax'kine' ^'o.. 

formed wUh a Capital «>f 
9100,000. will operate a local plant for th'* 
manufacture of rubkor, aabeBton and other 
induatrlal packings. Plans are being ar¬ 
ranged for early production. John N. Todil, 
Canandaigua Su, heads the company. 

New York— The American Sn>elling 
Koiining Co., 120 Broadway, has tentaiivi^ 
plans un(>or way for the construction of 
<toko ovens and a byproducts plant In tlu* 
vicinity of its properties In the (o-.l- 

field, Sabines, state of Coahulla, M.-xi-o. 
An appropriation of more than 
has been arranged for this and other ex¬ 
pansion work In that district. Tho (Ok.' 
production will be used at the (omiianvN 
Hmeltlng plants at Chihuahua. Montcuv, 
Asarco and Callentes, Mexico. 

Pl..A'^8BURo—A neW conipuDy is being or- 
ganUed by IT, p. o. Newstruiid, '.Irci'n- 
u.- operate a pap.-r mill at 

llattsburg. The former Ixizier nilU has 
been acquired and It J.h purposerl to .mi- 
$76^^00*^ addition to cost about 

Ohio 

^ 9^NcmNAp — The Mammollth Carbon 
Paint Co,, (dnclnnatl. has bettn aoqulii il by 

MtUburgh, la., for a <onHldf>ratlon Mud 
to be about |8I)0,000. The new eonipanv 
has plans for extonaions and improvement's 
for larger capacity. The carbon iTinos in 
Arkansas, also purchased, will be expanded. 

Coi.UMBUH—The Broeulsa Chemical Co 
progress for exten.stonH and hri- 
provements in Its plant and proportlen at 
Syracuse. O., and vicinity, Additional 
equipment will ho Installed. The com mm' 
is aininglng for a bond Ihsuc of sr.OO OOo 
a portion of the proeetMls to be used for tb<’ 
expansion. 

I.gtWRLLVIU,.F>~The fJrnR.yelll I’owder Co 
under consideration for tlie tf- 
building of the portion of its local plant, 
Including press and corning mills, de.stroyed 
* I om«Uil ostlnmte of loss 

has not,boon announced. Hendquarter.H of 

atveiS'o. 

North luDiifiTHY—Tho .Stnrk Oil ni-nii- 
ItlK Co., nil) GeorKO D. Harter Hank lil<lK, 
t-amon, O., has plans In progress for the 
orortlon of n new local clI-rcIlnlriK olaiit 
estlinrUed to co.st Hpproxlmatqjv $:C )0 non 
including Equipment. Edward Reiser heeds 
the compotiy. Walter Cross, Kaiisa.s City, 
Mo., Is enghieer. 


" Oregon 

I’hlP * roper c'o. 
^,wlll take bids nt ooco tor the oroctlon of a 
J-story nddltlon to Its mill. la8i.:'20 ft 
oathnateil to cost about JlOO.tlOO. IncluillUR 
, * Howell! tfi,ir,.,l 

Pennsylvania 

,, HRIRTC',—-Tile rder.snn Parchment Paper 
to., Moueim. Pa., has construction under 
way on a new local mill, to comprise about 
r acres of Ilnur space, esllmalcd to .-osl 
vide' f/’ with machinery. To pro- 

dill’s t •’Ofljon of tlic work, the company 
Is dispos np of a bond Issue of $1 500 (101) 
oi.ei,,ted ut Mod«nit 
and a pan-hmentlzIuK mid at Pa.ssalc. N J. 

Wimnn'/p’"f< *" ''O'!'’''' ••'o present output 
tvuilam P. Ilrunner Is president. 

PlTTBIlimOH—The Pemizoll Co., oil Cifv 
la., formerly known as the Oil Otly (ill 
ft Grease to has leased a building at 1730 
. "I ?■< Hs, for the 

establiahment of a new ol storage and 
distributing plant. 

Tennessee 

,.,5’^'®,'’^*.'*^,'^—Manufacturers’ Soap & 
'-ncmicHl ( 0 ., recently organized wltfi h 
^ aultal v>f $50,000. has plans under way for 
the erection of a new 3-story plant for the 
’uanufactijre of soapa. washing powders 
etc. t.eorge S. Hardwick, Sr.. Is proaldent! 

Texas 

T Board of Directors, nice 

InslRute, will mmn take bids for the von- 
fi« .u ‘if chemical laboratory at 

8-«toiy and basement. 

« K 9875.000. Twelve 

arg© laboratories will be Installed, and six¬ 
teen smaller laboratories and research 

SJchltect''''"'*"’ Watkln.-HoistmriS 

Port Worth—T he Texas Steel Co., lately 
form^ with a capital of 95,000,000, to take 
over and operate the local plant of the 


Armstrong Steel Co., will remodel and ex- 
tefid the works, providing an electric fur- 
tiaco department, steel and Iron casting 
plant and steel bar mill. John H. Kirby, 
Houston, Tex., heads the new organization. 

Vermont 


Shktj>on SmiNOH—The Mlsnlsquol Pulp 
J’aper (’o. has commenced the construc- 
on of a new unit at Its lo< al mill for ron- 
dcral-lo Incrertse in capacity. Additional 
laclilneiy will be installed and a pow*;r 
}int erected. The cxpHtislon is estimated 
I eost In exee.s.s of $*100,000. Tlie com- 
iny specializes In the manufacture of 
board, 


West Virsjinir.-’ 


W'Krj.snrRr—Tho Specialty GIush Co., re¬ 
cently organized with a capital of $100,000, 
ba.s plans under wny for the erection of a 
iK w plant for tlu: manufacture of a lino 
of glo.ss products, fur wliudi a loeal site 
will stiun be Hclected.* U is catimiitod to 
cost about $r»f>,000, and is expected to be 
ready fur .sTirviep by tho close of the year. 
Tli<> new company Is headed by A. 1.. (How- 
nig, VVellsburg: John N. Dean and A. E, 
Bowlder, "Wheeling, W. "I'a. 

Wisconsin 

Makitowoc’ —- The Manitowoc Portlnnd 
Gt tiu nl Co., a subsidiary of the Ncw’aygo 
I’urtland (Vunent Co., Newaygo, Mich., has 
plans nearing completion for tho orcctio i 
uf a new cement mill on local site, consist¬ 
ing of a miniher of buildings, equipped for 
a capacity of H.OOO bbl. ijer day. It is e.sll- 
tn.-ited to cost approximately $1,500,000 
I'u piovide funds, the parent organization 
i.s disposing of a bond issue In the amount 
noted Clay H. Hollister i.s president. 


Bepresentatlve; Corporation Trust Co. oi 
Airibrlcan, du Pont Bldg.. Wilmington. 

Troaiite Corp., Carteret, X. J.; soap a 
kindred products; organized. Plun 
Wheeler and Louis Neubirg, Carterut, he 
the company, 

PiOMY CoRP., Marion, Ky.< to opeh 
fluorspar properties and redu(;tion mil 
$20,000. Incorporators: George B. Frai 
and F. H. Burgher, Washington, Ky.; a 
C. S. Nunn, Marlon. 

♦Chbmical Supfi-y Co.. R Mount "Vern 
St, providence, K. 1.; chemicals and che 
leal byproducts: organized. Philip ' 
Lown heads the company. 

East Coast Oil Co., Jacksonville. Fh 
refined petroleum products; $600,000. j 
corporators: George B. Monroe and D, 
Anderson, both of J;'ck»onvlllo. 

Frekdom Paper Co.. New York, N. 1 
piiper products ; $45,000. Incorporators: 
Friedland and M. Sohlanger. ftepre.sent 
tive: Isidore Lowenbraun, 116 Nassau £ 
New York. 

Ckbzoin Chemical Corf., Camdon, N. . 
clieinlcabs and chemical byproducts; $25 
000. Incorporators: Francis J. D. Ban 
William H. and J. Benton Childers, Re 
reaentotivc: Adam R. Sloan, 631 Fedei 
St., Camden. 

Texas Carbon Industribs. Inc., Wilmln 
Ion. Del.: carbon and oil products : $660,0( 
Representative: Corporation Trust Co. 
American, du 1‘ont Bldg., Wilmington. 

Atiilakk l..AnoRATORiB8, Inc.. .Syracui 
N, Y.: chemicals and chemical byproduct 
$25 000. incorporators: J. G, Blakene 
IT. V. Curtis.s and J. S. Atkina. Represent 
tivf: George W. O’Brien, The Bastab 
Syracu.se. 


New Companies 

lUbKit Chemical Co.. rasHalc, N. .7. ; 
<h<‘ml<'als and chemical byproducts: $100.- 
00 ( 1 . Incorporutora: John Bader, Hana 0. 
Blrsch and E. J. Zlllessen, 353 Van Houten 
Ave., Pnasalc. 

I'^LORiDA East Coart Fertilizer ('o,, 
Miami, Fla.- fertilizer products: $200,000. 

M, (. Alford is president, and Thomas B. 
Nuitall. secretary, both of Miami. '’7 

Att.ani’ic Inddhtrial Ai/'ohol Co.. lUch- 
mond. S. I., N. Y.: Industrial alcohol and 
kindred prooiucts; $400,000. Incorporators! 

U. Franklin. F. T. Davl.s and M K. 
Muniz. Rcprc.‘<entatlve • Buah & Crawford, 
JO Broad St., New York. 

Lea Oil Co.. Boaton, Mass.; refined oil 
products: 1,000 shares of stock, no par 
value. Arthur F. Kay la president, and 
< hiirles F. Dutch, 4 Brook St., Winchester, 
Masa., treasurer. 

• Central Steel Treating Co., Detroit, 
Mich.; hoat-treating and hardening motnla; 
JlO.O'O. Incorporators: Karl B. Goddard, 
James I. McCllntock and L. C. Dunn. 6324 
Burns Avo., Detroit. 

Citizens Window Glass Co.. New Beth- 
chem. Pa.; glass products; $1,000,000. 
H. B. Andrews, New Bethlehem, is treas¬ 
urer. 

Crescent Oil Co. Martlndale Tex • 
refined petroleum products: $50,000. Incor¬ 
porators R. E. Martlndale. M. E. Barrow 
and B. L. Crook, all of Martlndale. 

Gabib Oil & Chemical Corp., Linden, 

N. J.: chemicals, oils and kindred products; 
$25,000. Incorporators; A. J. David, M S. 
J.ralt and Hyman Rosenfold, Linden. The 
last iioUd Is representative. 

North American Chemical Corp., New 
York. N. y.: chemicals and chemical by¬ 
products; $7..')00,000. Incorporators: Mau¬ 
rice E. Davis. Ernest G. Metcalfe and Oott- 
hilf Lehmann. Representative: United 
States Corporation Co., 66 Cedar St. 
''AQADAHOc FERTILIZER Co., Bowdoinhsm 
chemical products; 
IIjO.OOO. Pforace S. Dodge, president and 
treRsurer; and C. L. Andrews, Bowdolnham, 
clerk and representative. 

Memphis Oxygen Co.. Memphis, Tenn.; 
Induatrlal oxygen producU; $75,000. Incor- 
^ I-ovltt and 
R. s. Polk, all of Memphis. 

MAcAimiUR Mro. Co.. Seattle, Wash.; 
oil products; 9100,000. William MacArthur, 
621 I^yon Bldg., Seattle, heads the com¬ 
pany. 

Flamingo Sooab Mills. Inc., Philadel¬ 
phia, Pa.; oonstruot and operate sugar 
mills; 9100.000. A. W. Howe, Jr.. 2(132 
De Lancey Stn FMladelimia, Is treasurer. 

Paper Mills Corp., WUmtaiftocL DaL: 

paper products, cardboard, etc.; $6300,000. 


Industrial Notes 

The Herculkh Powder Co. announc 
the removal of its San Francisco office 
the New Standard Oil Bldg., Bush ai 
Sansom Sts. 

The B. F. Sturtevant Co., Hyde Par 
Boston. Mass., announces that due to J 
creased business and the desire to be 
greater service to its customers, It has pu 
chaaed the platit of the Wisconsin Engti 
to., maker of Corliss pumping engines i 
t orlLss. Wls. This new acquisition cove 
nearly 10 acres and tho buildings have a: 
proxlniately 150.000 sq.ft, of floor space. ' 
«liii and engineering sta 

will bo maintained and closer co-oporatic 
given to WoHtorn customers. The new plat 
"iu under the same direction a.s tl 
other factories at Hyde Park. Galt. So 
Iiancisco and Philadelphia, with ex-Gove 
nor E. N. foss as president. Harry "V 
1 age has been selected us general mai 

wr/eonJi;, pulLt 

The Pennsylvania Cpubhbr Co . Phllt 
*”.ord/T to provide more ad< 
quate facilities for its business In the Pltti 
burgh district, has moved the offices froi 
Hie Peoples Bank Bldg., to the Oliver Bldg 
where operations will be continued und" 
tho management of H. M. Hallett. 

R. M. Sisk, vice-president and asslsUr 
treasurer of the Sharosvlllc Boiler Work 
t o.. Slmrpsvlllo, Pa., recently severed hi 
connection with that company and has nc 
yet announced his plana for the future. 


Opportunities in th< 
Foreign Trade 

Parties interested in ony of the followin 
opportvnitwa may obtain all available *fi 
f^ati^from the Bvreau of Poreipn on* 
Dovicatic Commerce at ’Washington or trot 
any duifrict office of the bureau. The num 
ocr placed after tAe opnortunity muat b 
givm\ for the purpose of wntifloation. 

Black Dbcoixirant for bleaching. Turlr 
Italy. Agency,—8792. 

Chemicals, Oils snd Orxasbs. Valpa 
raiso, Chile. Agency.-^765. 

Valparaiso, Chile. Agency.- 

D/eo, 

Paints and Varkisues. Valporalse 
Chile. Agency.—C766. 

Linseed Cake. Hamburg, Oennany 
Agency.—6756. 

Cabbin. Dublin, Ireland. Purchase.— 

6744. 

Coconut Oil. 100,000 lb. 

Mexico. Purchase.—6720. 

Olucose. Salonlkl, Greece. Purt^utse,—< 
6755. 
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' Competition for ^ 

Natural-Gae Supplies , 

• RESULT of the intensive search for petroleum, 

• iione of the largest natural-gas fiefda which the 
world has ever known was discovered near Monroe, La. 
This field lies more than 200 miles away fi;om New 
Orleans and not much closer to any other prospective 
municipal .user. As a consequence it is not at all 
likely that this territory can ever ho profitably developed 
for city gi^ supply, since experience in other parts of 
the country indicates that pipe lines of such length 
are highly unprofitable investments with local regula¬ 
tion of the prices charged for gas. The question has 
been, therefore, and still remains, Who will use this 
natural gas to best advantage? 

The first large users of natural gas in the Monroe 
field have been manufacturers of carbon black. Almost 
for the first time in history this use of gas has been 
encouraged by the federal government experts as per- 
^ haps the only economic method for the early develop¬ 
ment of this natural-gas territory. Now comes the 
question, however, as to whether other industries should 
not be encouraged to come in and use this splendid 
cheap fuel supply instead of allowing it to be consumed 
at rather low efficiency in the production of carbon bl^ck. 
Those who urge a change from the present policy insist 
that a larger number of workers and a greater value 
of finished product"would result from many other in¬ 
dustries using equivalent quantities of the gas. Those 
who contend on behalf of the carbon-black producer say 
that the other man can have the gas any time he is 
willing to pay more fon it than it is worth for the 
manufacture of gasoline and carbon black under con¬ 
ditions now prevailing. Thus the carbon-black industry 
stands ilpon the dollars-and-cents argument—namely, 
that he who can afford to pay>the most is entitled to 
. the gas. 

At the prestnt time this question is decidedly acute. 
. In fact, it is of siish importance that th^ different 

* groups within the Democratic party in that state are 
making an important campaign issue of the question of 
what should be done by the Governor and other state 
officials to control carbon-black manufacture in that 
state. As yet, however, there is no direct competition 
between industrial use and municipal gas supply. There 
ir much talk about a pipe line to New Orleans; but 
capital will undoubtedly be very chary of making so 
large an investment with uncertain prospect as to the 
price that will be realized for the gas after it is de¬ 
livered over theae|„long distances. However, so long as 
there is threat of use for eit^ supply, all gas<onsuming 
industries are equally Ehaty of making investments in 
this district 

Altogether this itumfher caw where the best interest 


of the public is not being served because of extrava¬ 
gant claims or unjustifiable promises for cheap city sup¬ 
plies of natural gas. Such claim?, and promises never 
give a city any better gas supply and they certainly 
discourage that industrial development which is most 
wholesome and valuable for the community as a whole. 

will be well if officials and gas producers of the 
country at large refrain from encouragement of the 
public in the expectation of natural gas supplies from 
fields far distant from Ihe municipal center. The offi¬ 
cials and the producers will do far better for them¬ 
selves, as well as for the public, by the encouragement 
of industrial developments for use of the gas, aiding 
either carbon-black plants or fuel-gas users who give 
promise of the greatest economic contribution to the 
community. 


Awaiting • 

A Moses 

UMBLE and chastened by the trials of the past few 
years, the fertilizer industry stands today hesitant 
as to the further road, but willing to follov/ Readership 
toward better business methods and the observance of 
tho.se’ economic principles essential to pertnanent in¬ 
dustrial success. There can be no question ais to these 
facts in the mind of anyone who participated in thq 
recent convention of the National Fertilizer Association. 

There are few industries that have suffered nwre 
through the poi-jt-war period of depression, and almost 
no other prominent industry has :iemained so long in 
the period of hard times. This has bgen the inevitable 
consequence of the financial difficulties that fis^e con¬ 
fronted the agricultural community. Wit|)out ready 
money, with severely curtailed income, and with ex¬ 
hausted credit, the farm intereitg as a whole hage been 
unable to buy fertilizer in quantities comparable with 
their needs. But increased buying power of the farmers 
alone will not save the industry. There is need also of 
constructive, idealistic leadership; and this leadership 
must be such as to inspire the industry to follow into 
the ways of progress. ■> 

In the past the business methods, particularly the 
price cutting and conditional sales practiced by the 
industry, have' been inexcusable. The extension df credit 
by thd industry has been far beyond that limit fixed bg 
sound business. The Industry'’now recognizes thew 
facts. It will be the first to admit that change in busi¬ 
ness practices must be made. The response .to recom¬ 
mendations of this sort made at White Salphqr l^rings 
was spontaneous and apparentiy unanimous. 

But someone must tffiow the way. It is not enough 
that the industry know the desttniition. A |Iosm to 
lead out of the wliderness of hard times, bad business 
practices and mutual distrust and suspicion is sorely 
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needed. Let him arise and the industry will gladly 
and obediently,.follow into a period of’assured busine.ss 
success. No one can deny that the welfare of the entire 
nation demands graater u.se of fertilizer than has ever 
been practiced in this country; all will profit by right 
leadership. 

The Radioactive 

Appliance as a Cure-All 

ECHNOLOGY is continually being bombarded with 
questions propounded by the laymen as to the 
probable value of Radioactive apiiliances the ostensible 
purpose of which appears to be to remedy almost all 
the ills that fiesh is heir to. A satisfactory answer is 
difficult to formulate.. The value of radium in m^^dical 
work‘'is indisputable, provided it is used with caution 
and by those with experience and knowledge. It is 
not surprising, therefore, that its curative powers have 
been exploited by the uns<u’upulous and the uninformed, 
although it is extremely difficult to substantiate a 
charge of fraud. * 

For instance, an enteriirising individual might pur¬ 
chase a sufficient number of those luminous appendages 
that are used to hang on the electric-light cords, incase 
each in a pad and sell the article for the cure of rheu¬ 
matism, Radium curra; the pad contains radium; 
where is the'sting? Our manufacturer proclaims that 

“This company guarantees the-pad to 

contain a definite quantity of actual radium." If his 
statemept is qiie.stioned, he might retort that one-bil¬ 
lionth part of one milligram is a definite quantity. 
When it comes’to safeguarding the public against dan¬ 
ger of burns, little trouble would be involved in prov¬ 
ing That the radium in most of these appliances exists 
in so minifte an amount that the po.ssibility of physical 
injury to the wearer may be discounted. But wbpther 
such a iiad as the one we have in mind could improve 
one’r state of health, other than by auto-suggestion, is 
».,problem that could be solved only by expert testimony 
and extensive inve.stigation. 

When the manufacturer of the radioactive pad de¬ 
parts beyond an elaboration of the simple statement 
that his apiiaratus contains radium and that radium 
may cure disea.se,-he is likely to provide food for doubt¬ 
ful thought, if not evidence for cq,nviction. It is well 
known, for -instance, among scientists that the rate of 
emission of radiation from radium and radioactive 
snb.stances cannot be ■ i6\iti’olled or altered or checked 
by human intervention. One manufacturer in Califor¬ 
nia sells an appliance in which the radioactivity, ac¬ 
cording to the prospectus, may be "further increased 
by exposing the pad to sunlight, for,” we learn, “the 
pud also possesses the property of absorbing the rays 
and radiant energy of the sun.” Such a statement 
prompts inquiry into the good faith of the manufac¬ 
turer and provides justification for suspicion; for the 
nhin who can develop an apparatus to insure the absorp¬ 
tion of the “rays and rfidiant energy of the sun,” which 
afterward can be “distributed throughout the system 
by placing the pad in contact with the body,” has 
achieved what is unknown to science. 

Another type of radioactive apparatus, also manu- 
factardd In California, purports to energize drinking 
watn'. It consists of a stoppered bottle in which there 
la a perforated container or, cylinder, apparently of zinc 
or iduminum. The inventor and his Maker alone know 


what is inside this. Instructions indicate that the pa¬ 
tient should drink four or five glasses of the water per 
diem, filling up the bottle with plain water after ^ch 
withdrawal. This may be a device to persuade people 
with simple complaints to drink more water, the bene¬ 
ficial effect of which might be sufficient to deflect fame 
toward the manufacturer of the apparatus; or it may 
be that the generator provides an efficient method of 
treating water for effective medicinal purposes. We 
confess we do not know. However, it is to be noted 
that tbe apparatus is constructed so that the metals 
or'"other materials of which the cylinder is composed 
and incases continually produce a small amount of a very 
fine flocculent precipitate, the formation of which sug¬ 
gests to the chemically uninitiated that something effec¬ 
tive is happening within. 

The opinions of the American Medical Association ’ 
on the subject of radioactive appliances such as those 
to which we have alluded should be worthy of dissemi¬ 
nation. There is a great deal of misconception current; 
and many sufferers, physical and financial, are wonder¬ 
ing whether the sale of radium for medicinal purposes 
should not be placed under control. 


A Danger to 

Scieiilifir Progress 

HE Rev. Arthur T. Abernathy offers to bet the 
Rev. Henry van Dyke or “any other Biblical in¬ 
fidel” $1,000 that he—i.e., Dr. van Dyke et al.—cannot 
prove “the materialistic evolution of man out of a lower 
order of species.” 

It is our good fortune to know Dr. VAN DYKE as a 
faithful minister of the gospel, for many years a- 
professor at Princeton Universit.v, United States Minis¬ 
ter Plenipotentiary to Holland during the war until 
the entry of the United States, when he resigned to put 
on a uniform and go with the troops as chaplain; presi¬ 
dent of the American Institute of Arts and Letters, 
author, poet, traveler, a gentleman and a scholar. We 
venture to predict that he wilT not enter the betting 
ring with this Abernathy preach-wallah. But the in¬ 
cident brings up a timely question. 

Abernathy is one of a type of heresy-hunters and 
persecutors that has obtained a considerable foothold 
in this country since the war. It is a recrudescence of 
the witch-burning of Salem, of the holy Inquisition of 
Spain, of the championing of hatred, malice and perse¬ 
cution that seems to crop up whenever the morale of 
civilization is low. Its exponents press their gospel 
of the denial of the right of man to think for himself. 
They are all the same: Fundamentalists, witch-burners 
and holy ’’nquisitors. The Ku-Klfa Klan is the fruit 
of this same illusion of ignorance, grafted upon the 
lay mind. 

They are not of the intelligentsia. In so far as they 
boast of being “100 per cent American” they are the 
left-oVers, the shorts that develop in every race from 
imprudent matings in earlier generations. They are 
natural-bom haters. Just now the phUosophy of evolu¬ 
tion is their target, but that is merely incidental. Any¬ 
thing that they cannot understand will serve them 
equally well. 

Abernathy shows his character 'Then he declares 
that his fight is “against Christian ministers and teach¬ 
ers who . . . violate every principle of spiritual 
and intellectual integrity, by accepting pay to proclaim 
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a set of prinJiples ... and then «. . teach 
antagonistic doctrine.” He can’t see any further than 
the dollars, although the few that clergymen receive are 
usually (contributed by the parishes which they serve. 

Evolution, we repeat, is a great system of philosophy. 

. Nobody claims inspiration or immutability for it. It 
seems to the learned and intelligent to be a dim vision 
of the process of creation. It is constantly undergoing 
transition, and it is in no sense considered as the frozen 
words of dogma. Just now a great change is in process 
in the evident eclipse of Weissmann’s theory that Ac¬ 
quired characteriltics are not transmitted., On’e mby 
beiieve in special creation and still believe in evolution. 
One may accept the theory in whole or ^n part. It does 
not beget hatred and malice except among the inferiors 
who can’t understand it, or among vindictive men who* 
^ owing to a defective social order, have been able to gain 
a cloak of authority and who fear for the security of 
their commands. 


« 

line in order t^ retain their share o#thcf business. Even 
though the publiois supplied with an inferior product, 
this condition may pass tinnoticed ■for*an indefinite 
period—sinjply because there may be no standards by 
which the individual can judge the rdatiVe efficiency of 
such products. Who can say, for instance, how little 
sodium siljfiate or hoy much naphtha should be used in 
a laundry soap? Is it safe to leave this to ttie house* 
wife’s preference, influenced as it fs by some of the 
chemically ridiculous ads that grace the present-day bill¬ 
board or magazine cover? Or should we insist on a * 
more scientific basis of valuation and see that the 
public is converted to that basis? 

National advertising, when rightly* used, is a power¬ 
ful tool for convincing the ultimate consumer of the 
inherent merits of those chemica^ products that pass 
directly to him. If in the past advertising has been*mis- 
used to establish false standards of quality and useful¬ 
ness, the responsibility lies with our own industries. 


There are certain formulas that are designed to sat¬ 
isfy minds of a low order that lack the gift of under¬ 
standing. t)f such are six days of cseation and a flat 
earth. Or man as a perfect creature designed for erect 
walking. But men like Abernathy or the Rev. John 
Roach Straton or William Jennings Bryan can’t 
uiidersland these things, and .so they are angry and 
want to destroy those that can understand them. 

The Fundamentalists of today are cruel, un-Christian, 
vindictive, and they are the champions of ignorance. 
They behave according to their natures, and we can’t 
change that. But when they proceed to write their 
vicious notions into the laws of the land it is time to 
recognize them as the pests that they are. They are 
fiititled to life, liberty and the pursuit of happiness, 
hut to allow them to rule or to dictate raeans the de¬ 
struction of our liberties and the death of progress. 


Selling the ^ 

Ultimate Consumer 

F rom the viewpoint of extending public appreciation 
of the importance of the chemical engineering indus¬ 
tries it is most unfortunate that so few of the products 
of these industries are recognizable as such by the 
ultimate consumer. We may be thankful, perhaps, for 
the extent that ^ur manufacturers are thus relieved of 
catering to the evanescent whims of the consuming 
public, bpt we should not lose sight of the fact that 
serious problems are sometimes involved in the market¬ 
ing and advertising of evpn th'^ few chemical products 
■ that do reach the consumer directly. 

An indication of the nature of these problems can 
.•perhaps best be broufht out by considering a,condition 
that might easily arise in almost any industry. Markets 
being established through national advertising, keen 
competition results in which one manufacturer may find 
himself at a decided disadvantage as regards access to 
supplies of certain raw materials. In an effort to retain 
his business he may And it possible to take other, more 
expensive raw materials and compound them in such a 
way as to produce a product that will present a more 
attractive appearance, although in reality it may be 
inferior to the original product for the purpose intended. 
Through intenslv* advertising this manufacturer may 
develop a wide public demand for bis new, more attrac¬ 
tive product, with the result that competing manufac¬ 
turers are practically compelled to bring out a similar 


Curtailment 

Of Education • 


A t intervals during the past few years various 
. states have undertaken to regulate the operations 
of schools conducting their courses in foreign lan¬ 
guages. On June 4 the Supreme Court of the United 
States passed upon such legislation, rulkig that ^ny 
such slate or municipal statutes are unconstitutional. 
But there is another form of curtailment which cannot 
be regulated by court degree, and it is almost equally, 
de.serving of criticism. It is the suppression df scien¬ 
tific information and technical knowledge regarding 
progress in the arts and industries that results from 
an unduly selfish management policy. • 

This sort of restriction upon general priJgress is all 
the more to be condemned because of its very insidious 
nature, being justified in the minds of mfiny on the 
score of the right of the individual to the* exclusive 
use of his own achievements. Fortunately, howeve^ 
it is constantly becoming*more and more clear that this 
undue restraint upon the distribution of technical in¬ 
formation is far»from profitable to the management fol¬ 
lowing thisjiractice. Industries art coming to see that 
the more persons they can encourage,to begii^ investi¬ 
gation and development work in fields of peculiar 
interest to themselves the more rapid \ylll be rthe 
advance of their industries and the gregtor will be the 
rewards that come to themselttj and their individual 
companies. The day of the patent written to conceal 
rather than reveal has passed; the courts have been 
emphatic in their rulings that such patents are not 
valid. The day of secret processes is Also rapidly pass¬ 
ing; there are far too many competent Investigators 
working in almost every field for any management to 
hope that it can long retain exclusively and secretly, 
any outstanding technical developments that its own 
staff may malfe. ' • « 

Th^ time has come when industry must cease Its 
efforts to curtail public Jtnowledje of products or proc¬ 
esses. The unrestrained acquirement of knowl|dge 
must be encouraged, with the sole restriction that thd* 
rights of the inventor or the owner of the patent sitoll 
be adequately and honestly conserved under the ^prtent 
laws. Greater secretivenees than this Is nW alone* 
contrary to public interest; it is inexpedient lor indus¬ 
try itself. 
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"The fjprtilizer business is a'material busi- business as well as in life, and without them 
ness, but it is not nwcssary that we who we cannot succeed. Asiseeit, theindustiy,* 
have charge of its conduct should all turn in the last 2 or 3 years, has been conduced 
into materialists. Ideals ale necessary in on about a hundred per cent selfish basiS." 

“ I I"' ■—1^— 

A Challenge to ,an Industry 

The President of the National Fertilizer Associatidn, Frankly Criticising Some 
business Practices, Makes a Stirring Appeal fpr Farsightedness 


T HK ADDRESF of the president 
of the National Fertilizer Asso¬ 
ciation has always been filled with 
business statesmanship. It is a docu¬ 
ment which the business and tech¬ 
nical world may well anticipate with 
eagerness. Not only does it pre.sent 
the progress and position bf a great 
industry but it holds up to the mem¬ 
bership and the world methods, 
standards and ideals that must 
inspire to saner business thinking 
and cleaner business practice. 

Everyone knows of the difficulties 
‘which the* fertilizer industry has 
been through—difficulties not only of 
prodigious, heartbreaking liquida¬ 
tion, of unbelievable frozen credits, 
but difficulties of unstable prices 
during the reconstruction period. 
This instability was caused by the 
disorganized, selfish scramble after 
blisiness by a few who not only dis¬ 
organized the market but failed to 
help themselves materially. 

So much by way of background. 
Hear then the president: “1 asked 
r man close to the industry about 
the association. He replied that he 
thought there was a better ieeling, 
a broader aciiuaintance and more, 
real friendship among the members 
of the assoeiation„than any associa¬ 
tion with which he hud ever come in 
contBi't, but, he added, there is less 
real co-operation.” 

“The eo-operation which the mem¬ 
bers have so,generously given to the 
offlqers of the assogiaiJon, often at 
great personal sacrifice, declines, 
when it becomes a matter of busi¬ 
ness, to about the square root of 
minus one. Some evidence on this 
can be inferre'd from the report of 
the Federal Trade Commission deal¬ 
ing with an investigation of the 
industry. The report is a clean bill 
of health, but the correspondence 
attached is not particularly edifying. 

' It was the old army game of ‘pass¬ 
ing the buck,’ but to an extent 
almost never equaled. It was adways 
the other fellow who was at fault, 
Aever the man who was writing. 

.“The result of this spirit of selfish¬ 
ness has been chaos in many depart- 
mitntp of the industry. There has 
been more talk and discussion of 
conditions the last 3 years than 



Gustavus Ober, Jr. 

President of the National 
Fertilizer Association 

*> 

probal)ly there was in the whole pre¬ 
vious history of the business. The 


perity in the business. The fer¬ 
tilizer industry is itself, as has been 
stated repeatedly, basic and funda¬ 
mental. There is a place for it and 
we all long for the day when it will 
again take its place as one of the 
best managed in the country, 
o “If has been said that Bostfin was 
not a place but a state of mind, and 
I sometimes think the industry has 
lost its standing as a business and 
has become a state of mind, and 
until that state of mind is changed, 
the industry will not prosper. 

“The needs of the association, as 
I now see them, arc re-establishment 
of confidence of each one in his 
fellow man. This moans the elimi¬ 
nation of insincerity, and, in many 
cases, actual hypocrisy, and an hon- 
est-to-goodness desire to co-operate 
intelligently with one another. I am 
frank to say this lust, I think, has 
large'y been lacking. If this can 
be accomplished, we shall be a long 
way toward better business methods 
and practices, and until these arc 
re-established upon a firm and sound 
basis, I, for one, believe that pros¬ 
perity cannot be achieved. 

“The industry, as a whole, has 
drifted without anchor and at the 
mercy of any opportunist wind that 
blew. This has been reflected in the 
lack of a definite policy of many of 


result of these discussions, where the the individual companies, 
analy.sis was carried far enough, “Many of the individual represen- 
was a statement that the difficulties tatives of the fertilizer business 
of the industry were brought about have definite convictions as to busi- 
by a lessened consumption on the ness pr'neiples and economic theo- 
purt of the farmer. There was every ries, but most of us have without 
readiness by the individual to recog- hesitation thrown these overboard 
nize this and admit it, but there was and subscribed to policies that we 
no willingness to admit that, that know in our own-hearts were un- 
particular difficulty applied to the sound and unsafe. I ask for the 
individual himself. It was a bad re-establishment of our convictions 
situation that must be borne by the and ideals, and I believe that with 
other man. guide us, we cannot go far 


other man. guide us, we cannot go far 

"It is my firm conviction that wrong.” 
individual prosperity is and can only Such enlightened leadership must 
be measured by the prosperity of the ultimately have its effect. The en- 
industry itself, and without pros- thusiasm with which' this address 
perity in the industry there cannot was greeted had a spo.itaneity that 
be individual success. It may pos- was unmistakable. With leadership 
sible to heat the game for one sea- and enthusiasm the industry will 
son or more, but not over n period shake itself free, but not until the 
of years. Until this is realised, individual can viaualiUe hinwelf as a 
understood and accepted, there will part of the whole, sneceasful in its 
be no foundation for future proa- sueceas and growing with its growfh. 

























Conventions of National Fertilizer Association and Southern Fertilizer Association at White 
Sulphur Springs, W. Va., June 12 to 14, 1923, Deal With Industry’s 
Problems of Production and Distribution 


Editorial Staff Report 

Fertilizer Co., Savannah, Ga.; W. U. Huntingdon, 


M ore “high-analysis” fertilizers and better sell¬ 
ing methods were the two ideas th^ dominated 
the discussion at all sessions of both ■ the Na¬ 
tional Fertilizer Association and the Southern Fertilizer 
Association, which held their meetings in White Sul¬ 
phur Springs, W. Va., June 12 to 14. Each of th?se 
organizations was respopsible for one of the open ses¬ 
sions; special meetings for consideration of the work 
of the soil improvement committee of the National Fer¬ 
tilizer Association and for executive discussion of some 
.of the N.F.A. problems filled the remainder of the 
convention time. 

The attendancfw though‘not as large as during many 
former years, was at least 20 per cent above last year s. 
This and*many other factors indicated an increasing 
confidence throughout the industry that the future busi¬ 
ness would be greater and more profitable. Although 
the individual companies compoaing*the membership o 
this association have.not been prosperous during the 
•*past few years, the association itself continues to sh(w 
a good financial condition. The treasurer s report at t e 
1923 meeting indicated disbursements of approximately 
$18,000 and a generous balance still in the treasury. 
The secretary’s report showed a net loss of only one 
member during the past year, a great contrast with the 
results during thej?receding year, when the decrease in 
membership was 36. 

’ OmcEBS AND Executive Gommittee Elected 


Davison .Chemical Co., Baltimore; E. E. .NewhoUBC, 
Arkansas Fertilizer Co., Little Rock, Ark.; A. E. 
Sheldon, Federal Chemical Co., Louisville, Ky. 

All four ofiicers of the association were re-elected to 
serve again for the coming year. They are; Presidtot, 
Gustavus Ober, Jr., G. OJier & Sons, Baltimore; vice^ 
president, Spencer L. Carter, Virginia-Carolina Chem¬ 
ical Co., Richmpna, Va.; treasurer, Irvin Wuichet, 
Wuichet Fertilizer Co., Dayton, Ohio; secretary, John 
D. Toll, The*Ameriean Fertilizer, Philadelphia. ^ 

PRESJpENTlAL ADDRESS , 

Gustavus Ober, Jr., president of the National Fer¬ 
tilizer Association, not only ^evieweif the present 
situation, in the industry as a national organization but 
also sounded words of warning and gave recommenda¬ 
tions for further progress which provpd the keynote of 
the proceedings of the convention. Hg urged a much 
broader view for the future,*with especial attention to 
the elimination of bad practices which thf industry as a 
whole seems willing to admit to be wrong. The tithe is 
ripe, in Mr. Ober’s opinion, for these reforms, because 
liquidation of the industry appears practically compleje* 
and reduction of the industry’s indebtedness and the rfc 
duction of bad debts of jsers seems to have progressed 


As the live members of the- executive commitoe who 
Bd served for th^ term ending 1928 were not eligible 
» re-election, the following five gentleman were elected 
y succeed them for the term ending In 1926L. A. 
i aiyw , A. Ce.. Chicago} R. 8. C<®o, Beliance 


as far as it can go. . j 

Mr. Ober discussed the important progress which had 
been made through the Washington office of the associ¬ 
ation in legislative matters and through the greai 
advances of the soil improvement committee, which bac 
brought about the adoption of standard formulas foi 
"hiirfi-analysla” goods. In this connection, however, hi 
p ointed ottt that too it^iid an advance to hlgb«ipMdyih 
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product must not expected, for immediate adoption 
of high analyses to the exclusion of,all other brands 
would undoub&dly make imifractical the use of certain 
valuable raw materials which should not be^ altogether 
eliminated. ■■ ^ 

The permanent prosperity of the indu.slry demands, in 
his opinion, a great reform whictv must include three 
things: ‘ ' 

1. A re-establishment of mutual confidence within the 
industry as to the honesty and fair dealing of other 

"members of the business. 

2. The elimination of unsound business principles in 
sales and uneconomic practices with re.spect to price- 
cutting, credits and business methods generally. 

3. The re-establishment in the mind and practice of 
each individual, as jvell a.s of each company, of high 
ideals and high principles of practice. 

Among the ends for w'hich the as.sociation should 
strive are greater co-operation and co-ordination in re¬ 
search; the extension of the period of fertilizer pur¬ 
chase over longer times both spring and fall; uniform 
.standards of nomenclature end standard formulas for 
commercial fertilizers; and a {rade code of ethics for 
the guidance of the business. The last of these recom¬ 
mendations was developed at considerable length by 
Mr. Ober. 

The spontaneous and hearty applause which greeted 
Mrt Ober’s ricommendations indicated that the associ¬ 
ation as a whole was prepared to accept thi.s plan and 
follow this leadership. 

Mixed Fertilizers in General Farming 

Prof, Firmah E, Bear, of the College of Agriculture, 
Columbus, Ohio, presented the one technical address 
of Ae association meeting, discussing the subject 
' "Using Mixed Fertilizer in General Farming.” He 
answered the question naturally raised in the minds of 
economi.sta by the demonstration that the policy of using 
mixed fertilizer for general farming is sound. Pro- 
'Npsaor Bear’s paper is reproduced in slightly conden.sed 
form elsewhere in this issue. 

Responding to Professor Bear’s • recommendations, 
Horace Bowker, of New York, congratulated him on the 
more practical and valuable service the agriiijltural sta¬ 
tions of'the courfery are now doing in fertilizer work. 
He jjointed out that under the pijesent conditions the 
industry and the investigators are working on such 
common basis fis to pejmit active exchange of infor¬ 
mation" to their mutual advantage. 

What the Soil Improvement Committee Does 

t 

Prof. William ,T). Hurd, director of the soil improve¬ 
ment committee, reported tfriefly at the regular session 
of the associatiijn on the purposes and scope of the work 
carried on by this agency. This committee also held a 
special evening meeting at which an illustrated lecture 
descriptive of some of the achievementstand methods 
oj work by the staff of the committee was given., The 
scope of this committee’s activity is best explained in 
the form of a brief statement and statistical summary 
.whidh it presented to the membership on this occasion, 
answering the question: “What does the soil improve¬ 
ment committee (N.F.A.) do?” 

' It maintains a staff which is constantly in the field mther- 
ing facts for “The Fertilizer Story,” and it spreads this 
through all available channels for the benefit el the whole 
industry. 

It co-operates with, all existing agencies “in procuring and 
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I’l-pparud bV soil Improvement comniUlee, National Fertlllaer 
Aasouintion, * 

disRenunating* useful knowledge and information pertaining 
tfi the scientific and practical development of agriculture.” 

It keeps in contact with soil-fertility developments in 
twenty-six states. 

Its .staff attends the principal agricultural meetings and 
conventions, making contacts with the leaders in soil- 
fertility work, gathering material, and keeping the view¬ 
point of {he fertilizer industry before these workers. 

It is a service organization to its subscribers. 

It ma ntains research fellowships at Vermont|_ Maryland, 
Indiana, Wisconsiif and Iowa Experiment Stations, for the 
study of important problems affecting the fertilizer in¬ 
dustry. ,. 

It assists in carrying on co-operative fertilizer tests with 
experiment station.s, county agricultural agents and other 
agencies on important crops. 

It issues a “News Bulletin” which goes monthly to <J,500 
college and experiment .station workers, county agricultural 
agents, representatives of the industry, bankers, railroad 
agriculturists and others. 

It has waged an active campaign to eliminate low 
analyses and the wasteful multiplicity of brands. Sectional 
meetings have been held in Chicago, Bo.ston and Baltimore. 
State meetings of salesmen held in live states—more to 
follow. Nineteen states now co-operating. 

It furnishes educational material to colleges, county 
agents, vocational instructors and the industry; 1,200 setsf 
of charts on commercial plant food, 1,020 sets of experiment 
.station photo panels, 00 sets of lantern slides and 11 ex¬ 
hibits are in constant circulation and use hy these agencies. 

It operates a “News Service" to farm and other papers. 
More than 1,200 articles, picture strips, news items, etc., 
were sent out to and used by nearly 600 papers having a 
circulation of more than 58,000,000 readers. 

It distributes literature to subperibers, education agen¬ 
cies, etc. More than 150,000 copies weipj sent out during the 
year. 

The outstanding achievement of the committee during 
the past year is unque.stionably its work in .securing 
the adoption of standard high-analysi.s fertilizer for- 
mula.s in various districts of the country. This work, 
which has previou.sIy been reported in the news pages of 
Chem. & Met., is illustrated by Fig. I, showing ^he prog¬ 
ress in adoption of high-analysis goods in Indiana 
during the past few yeRrs. 

Cost Accounting Methods Recommended 

On behSdf of the cost accountfng committee B. A. 
McKinney reported the great progress that has been 
made in the formulation of a system of cost accounting 
for companies that are engaged only in dry mixing. A 
system for companies manufacturing acid phosphate has 
not yet been developed, as this is a much more elabor¬ 
ate problem. The committee report ^n dry mixing is 
an elaborate text book of cost keeping, and accounting 
methods. The committee felt this was essential sincp 
no simple outline of the classification of accounts would 
serve. The full report wag not presented to the associ¬ 
ation in its general meeting, but wa^discussed in pre¬ 
liminary form at the executive sessions of the conven¬ 
tion. It is planned that the changes and additions 
.suggested as necessary by this executive consideration 
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be incorporated* in the report and that it then be cir¬ 
culated in proof form for final comment before adoption. 
Pending ^his final criticism and revision, the report is 
not to b^^ given out by the association except to 
members. 

, In thg absence of C. F. Hagedorn, chairman of the 
chemical control committee, only a brief written com¬ 
munication describing: this part of the association work 
was presented. During the past year the committee has 
been active in a;o-operation with the A.O.A.C. and the 
American Chemical Society in revision of methods of fer¬ 
tilizer analysis. The committee has recommended to thb 
_A.O.A.C..fertilizer referee certain definitions. Among 
these are a definition for basic phosphatic slag, which 
defines this as a material containing not less than 12 
per cent P.0„ of which 80 per cent should be soluble;* 

definition for lime, providing that only oxide and 
‘hydroxide or equivalent magnesium compounds should 
he rated as available; and a definition of dry pulverized 
or shredded manure, which eliminates mixing other con- 
.stituents. 

The comntittee is giving particular attention to work 
on nitrogen availability. It urges further investigation 


• 

weevil trouble in all phases of the‘subject. For real 
progress. Dr. Harper believes that the industry must 
encourage greater productidh per acre", anft to this end 
he points oi^t that “the intelligent use of fertiliser is 
the only answer to Jhe problems of the iftdustiy.” He 
prophesies that with the understanding of the boll weevil 
problems this pest can be controlled within a few years 
So that prosperity will return to the Southern" agricul¬ 
tural territor.v. He estimates, therefore, an increased 
output of 600,000 to 1,000,000 tons per year for the 
eleven Southern states alone. On this basis, he fore¬ 
casts ap annual demand for not less than 7,000.000 
tons of fertilizer in this territory within a period of 
approximately 6 years. * 

C. A. Whittle, boll weevil expert of the soil Improve¬ 
ment committee, insisted that plowing under by Oct. 16 
insure.s killing of at least 97 percent of the boll wttevil 
and that early use of poison, generally about June 15 
to .lune 30, will adequately control the rest. Other 
systems of boll weevil control may be successful, but 
none of them has been proved sufficiently so to justify 
support by the fertilizer in(kistry. In the practice of 
these two recommended 'methods, it should be under¬ 


on this subject as well as of methods for analysis of 
manure salts and for determination of ash. 

Southern Fertilizer Assoriation Meeting 


stood that control on a community basis is essential, 
for migration from farm to farm offsets any advantage 
of control by the individual on his own land alone. 

The growing belief that generous use of fertilizer for 


One of the high lights of the convention week was 
the session on Tuesday, June 12, devoted to the mid¬ 
year meeting of the Southern Fertilizer A.ssociation. 
As members of this district association are also gen¬ 
erally members of the national association, the at¬ 
tendance was excellent and the meeting was of great 
‘iirterest. 

President J. Ru.ssell Porter, of the Porttr Fertilizer 
Co., Atlanta, Ga., .summarized the general feeling of the 
membership in his presidential addre.ss at the opening 
of the session. Distinct progress toward normal condi¬ 
tions and general encouragement of the industry Mftis 
noted, with particular confidence because of the im¬ 
proved financial situation of moat fertilizer users and 
the distinct progress that has been made by the soil 
improvement committee of the association. The presi¬ 
dent, however, cited two distinct notes of warning to the 
membership. The first was a warning against over- 
I)roduction, an oiitstandinj; cause of curtailed profits; 
the second was an indictment of conditional sales, not 
alone because of their bad effects upon the industry 
itself but also because of the Mvere condemnation by 
others which these practices brmg upon the industry. 

As objectiyes for the coming year> Mr. Porter recom¬ 
mends abundant but not excessive production; sale at 
•flefinite prices without undue extension of ewdit and 
without discounts; the increase in proportion of “hlgh- 
analysis” goods; the elimination of as large a number 
of the unnecessary brands and kinds as possible; and 
encouragement of co-operative buying on a county 
basis rather than through state-wide contracts, which 
are impractical if not impossible of successful appli¬ 
cation, * 

• Boll Weevil a Dominating Factor 

The agricultural program of the South was discussed 
by Dr. J. M. Harper, the director of the soil improve¬ 
ment committee of the association. The respects in 
which this territory demands a different fertilizer pro¬ 
gram than the rest of the country was emphasized, 
with particular attention to the dominance of the boll 


boll weevil control is a measure of value Is somewhat 
justified; but the ri.sk is too great for one to depend 
upon this, upon cultural methods, or upon other reme¬ 
dies without the use of calcium arsenate also. In the • 
use of calcium arsenate, the most successful poison yet 
thoroughly tested, dusting is the best -practice yet 
proved. Some liquid applications still in trial stages are 
probably going to be demonstrated to he of value, tmt 



PIO. J—CROP VALUES—rBRTILIZER, KXPBNDITURSl— . 
LAND VALUES 

Shovtns reUttoniblp among then Item* lor aU ooiutiM of 
North Carolina, South CaroUna and Goorgla. Compiiad (rom 
U. S. Canni at ItZS, hr David D. Long, soil spsolatlst, soil Im- 
provemsnt committee. Southern Fertljlur Aseoelatton. 
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)ne hu yet reich^ the proved stage, in the judgment 
Mr. Whittle. . ' 

With respett to the calciiftn arsenate situation in the 
outh, Mr. Whittle pointed out that mucti delay had 
xurred in pflrcnasing this year because of the belief 
lat lower prices would follow and that perhaps the 
irge quantities which were recompiended for use might 
ot be needed. He forecasts the crest of buying of 
ilcium arsenate for about July 1. Until that peak of 
urchases is reached, it is difficult to tell whether the 
outh will really experience a shortage. 

Fertilizer Use and Crop Values 

The diversification of crop.s in the South ha.s long 
een urged as a means of improving agricultural con- 
itions and protecting against the boll weevil, BuJ 1). D. 
ong, soil specialist and economist of the .soil improve- 
lent committee, pointed out that this tendency to 
iversify agriculture was severely limited by economic 
acts. At present the South, considered on the basi.s.of 
creage, is really diversified in its agriculture, but the 
act that cotton is valued lit tpore than 50 per cent of 
,11 the crops shows that it is not well diversified in 
alue of products. However, even with generous fer- 
ilization, it is difficult to substitute other crops for 
otton, as the yield in dollars per acre is almost invari- 
.bly much leas. For example, oats, forage and other 
uhstitutes jleld from $17 to $30 per acre, while cotton 
iverages more than $80 per acre. Moreover, many of 
he substitutes suggested are not suited to the soil con- 
litions pf the South, and others, such as sweet potatoes 
iiid tobacco, which give high yields in dollars per acre 
ind which are'suited to much of the Southern territory, 
ire crops of limited market demand. 

Ffom the standpoint of the fcrlilir.er indiustry, the 
south muM be sold its fertilizer on the basis of increas 
ng crop v^lue per acre and increasing market value of 
and, ratlwir than upon any basis that the fertilizer will 
iffoi'd opportunity for much greater diversification of 
;fops. To show the relation i^etween fertilizer use and 
:rop and land values, Mr. Long presented statistics in 
graphic form. Fig. 2, which groups'all counties of the 
three states North Carolina, South Carolina and Georgia, 
the largest fertilizer using states of the coflntry, shows 
most coltviiicinglf how both crop value per acre and land 
valye per acre increase with increasing consumption of 
fertilizers.* Similar charts which have been published 
recently in theVertUizej’ Green Book show in detail for 
variouk other states 'and other crops that the same 
relationship holds—namely, that crop value and land 
value increase m^kedly with increasing fertilizer con¬ 
sumption. , 

t. 

Fertilizer Lowers Producing Costs 

J. C. Pridmore, director of the soil improvement com¬ 
mittee for the Shreveport district, discussed another 
phMe of the relationship of fertilizer ute to financial 
conditions at farm. Particularly he showed htfjv the 
actual cost for lint cotton decreased per pound with in¬ 
creasing consumption of fertilizer and the attendant 
inertsase in yield. In one set of figures, an increase in 
yield from 100 to 300 lb. of lint per acre resulted in 
decrease from 30c. to 18c. per lb. as the net cost. 
Corresponding figures estimated for 1922 showed de¬ 
crease from 26c. to 16c. as tbe net cost per pound of 
lint cotton. 
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The increase A yields which produces this decrease 
in cost can be accomplished only by generous fertilizer 
application. 


Financing Fertilizer Sales 

Recognizing the criticism commonly made of the 
fertilizer industry for conditional sales and excessive 
credits in sale of fertilizers, Mr. Pridmore argued for 
a future development of credit by the local merchants 
and the local banks instead of by the fertilizer manu¬ 
facturer, As evidence that the banks and merchants 
would be justified in granting such credit for fertilizer _ 
purcha.se, he showed the direct relationship between the 
value of croj5j^ which of course depends upon quantity 
of fertilizer used, and the bank deposits of any sea.son. 
Very striking figures are shown in Fig. 3, which applies 
to the entire state of Arkansas for the period 1915 to 
19^, inclusive. In view of the great increase in pros¬ 
perity resulting from fertiliaor use, Mr. Pridmore 
argues that the banker would be' amply justified in 
financing purchases of fertilizer if the industry would 
decline to give the large credits now afforded. In fact 
this willingness has already been shown in some dis¬ 
tricts, where improved conditipns prevail. • 

I 

IMPROVED Selling Methods the Big Need 

Discussing the industry as a whole, Mr, Ashcraft, of 
the Ashcraft-Wilkinson,,Go., Atlanta, urged ifi a vigorous 
manner an entire revision of the selling system of the . 
Southern fertilizer ‘industry. He pointed out as the 
great need of the present "the placing of really big, 
men in tlie selling game.” He urged, if no other way 
was found to accomplish it, that the cheap traveling 
salesman now employed be discharged and a limited 
number of high-caliber men who will take fair prices 
and stick to them be put in their place. At the present 
time the industry in the South "simply makes a price to 
cut it." As a consequence no one aceepts seriously the 
prices quoted by the industry and the whole industry as 
a consequence is in disrepute. 

The response to Mr. Ashcraft's arraignment of pres¬ 
ent practices indicates. that the n^mbership of the 
Southern Fertilizer Association is ready to accept this 
advice individually, if some means can be found for 
uniform practice of the methods proposed.' 
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Calculation of Vapor Recompresdion* Evaporators 


* By L. a. Pridgeon 

I>!jpjirlinont of Chemical Ensloeotinfi;, University of Michigan 


T he esBential’organs of a vapoV recompression 
evaporator are shown in Fig. 1. They are a pre¬ 
heater fer heating the feed liquor with the con¬ 
densate leaving the evaporator, an evaporator, and a coVi- 
presspr, which in tflis case is a motor-driven turbo-lilower. 

It should he noted that there are two parts to the 
'fluid circuit, the high pressure, I\, and t^ie low pressure, 
P ,; also that any portion of the fluid traverses the c;r» 
cuit but once. The fluid enters the low-pressure circuit 
at the preheater as feed liquor, passes through the pre- 
’ heater into the body of the evaporator, vaporizes and 
leaves through the vapor line to the compressor. The 
fluid enters the high-pressure circuit at'the discharge 
side of the compressor, passes to the steam basket, con¬ 
denses, leav%s the machine through tlte preheater and 
is collected in a trap 
below the e'^aporator. 

The action of the ma¬ 
chine may be studied to 
advantage in connection 
with the temperature- 
entropy diagram shown in 
Fig. 2. The, vapor is 
drawn into the com¬ 
pressor through the suc¬ 
tion pipe from the vapor 
.space of the evaporator. 

It may be assumed that 
the vapor entering the 
compressor is in the .satu¬ 
rated state at the tem¬ 
perature r„ which may be 
taken equal to the tem¬ 
perature corresponding 
to the pressure P, in the 
vapor-space of the evapo¬ 
rator. This state is repre¬ 
sented by point B. The vapor is compressed adiabatically 
to a final pressure P„ which is the pressure correspond¬ 
ing to the temperature r,of saturated steam in the steam 
basket, .^diabetic compression is represented by BC. 

The superheated vapor in the state C is discharged 
into the steam basket, where he2t is abstracted from it 
•by the liquor in the evaporator. First the superheated 
vapor is cooled to the state of saturation ] this process is 
represented by the HnS CD, and the heat abstnacted by 
‘the area C.CBD,. Then heat is further removed at the 
constant temperature T, (and pressure P.) and the vapor 
condenses. At the end of the process the fluid is in the 
liquid stAte. Its state is represented by the point E on 
the liquid curve, and the heat abstracted by the area 
D,DEE,. The condensate then leaves the steam basket 
and enters the prelleater, where it is cooled to the tem¬ 
perature T, of th# entering liquor. Its state is repre¬ 
sented by the point P and the heat abstracted by the 
area E,EPF,. 

The feed liquor enters the preheater at the tempera¬ 
ture and its state Is represented by the point F. In 
tills Umrqtical case the teniperatiire of the condensate 

BeL, imctiu of the Aanr- 


It is possible to calculate with a moderate 
degree of accuracy the heat economy and 
capacity of vapor recompression evaporators. 

The apparatus will come to equilibrium 
and establish its own temperature difference. 
This temperature difference is a direct func¬ 
tion of the heat losses from the system. 

The power required is a direct function of 
the temperature difference. 

The economy is an inverse function of the 
temperature difference. , 

Elevation of boiling point decreases the 
working temperatare difference, and there¬ 
fore decreases the capacity of a given heat¬ 
ing surface. 


leaving the preheater is taken as the temperature of the 
entering .feed liquor. The reason for this is obvious 
from the discussion that follows. In practice, however, • 
the temperature of the condensate leaving the preheater 
would he above that of the entering feed liquor. The 
temperature of the liquor entering the evaporator lies 
along the line FA. Assuming no elevation of boiling 
point, the liquor is raised to the temperature T„ corre- 
.spondiig to the pressure P, of the vFpor space. Its state 
is then represented by the point A, and the heat absorbed 
in raising its temperature from T, to T, is represented 
by the area F,FAA,. The temperature of the vapor in 
thft steam basket being higher than that of the liquor, 
heat is absorbed by the liquor and it vaporizes at con¬ 
stant pressure P,. This.process is represented by the 
line AB and the heat 
ttbsorbed from the vapor 
in the steam basket by the 
area A,ABC,. 

' The work ^one on ijie 
fluid is the difference 
between Q„ the heat 
absorbed hy the liquor,, 
and Q,, the heat rejected 
to the steam basket and 
preheater. We have then 
Q,‘:=r: area CfiDEFF, 

» Q, = area F,SABC, 

The area F,FAA, is 
common to botW., 
Therefore, if AW repre¬ 
sents work expressed aj^ 
heat units. 


AW 


area CfiDEAA, 

— area A,ABC, 

• = area BCDEAB 

In the cycle above described, the heat rejected to the 
steam basket and preheater is equal to the heat absorbed 
by the liquor, therefore Q, = Q, and AW 0. In 
practice, a temperature differenje must ^ mainteined 
between the heating steam and tWfe evaporating nquor, 
and a temperature difference consequently implies a 
pressure difference. Therefore AW cannot be equal-to 
zero. Since work is done in maintaining this pres¬ 
sure difference, means must lie provided for removing 
this work from the system in the fonn o^heat. In this 
particular case this can be done in only two waye: 
heat removed by the thick liquor and by radiation. 
These being constant, AW is constant and therefore t^ 
tempprgture difference is constant and rather email. , 
The amount of heat added to any system in a given 
time must necessarily be* taken away from the system 
in the same time if the initial condition of the syefotil 
is to be maintained. So in our case if a specified frai- 
perature difference (which is a pressure difference) is 
to be maintained between the steam and boiling liquor 
by the compressor, the heat added by the compressor 
in the form of work must be removed. If the h^ lost 
by radiation and through thick liquor discharge is not 
sufSelent to remove alt the heat added by conqiressioa. 
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it will be necessary to blow off steam from the vapor 
space. If Bteam were not blown off,'the pressure of the 
vapor space would rise ana thus decrease our tempera¬ 
ture difference, •thereby deereasints the work of com¬ 
pression and decreasing the heat tidded to the system 
in unit time. If the heat discharged from the system 
by radiation and through thick liquor is greater than 
that added by work of compression, heat must be added 
from some external sourde in order to maintain the 
specified temperature difference. If heat is nqt added 
from an external source, the temperature difference 
will increase until the work of compression is'equal to 
the heat lost frogi the system by radiation and through 
thick liquor. With a given .set of conditions it is im¬ 
possible to maintain a predetermined temperature dif¬ 
ference. The matfiinc will come to equilibrium and 
maintain its own temperature difference. If no heat 
were lost from the apparatus, tlie boiling point would 
rise to that of the steam temperature, and there would 
be no temperature difference and consequently no evap¬ 
oration. The temperature difference is a function of 
the net amount of heat lost, from the apparatus per 
unit time. 



. T 1 _L-L 

Of, Alt 

FKiS. i ANJj 3— TK.MPERATIJRB-B:NTROrr AND 
•HEAT-ENTEU)!’!' I)IA(iTlAMS 

This heat is represented by the segment Bf, 

AW = q,-- 9, =- — ’7) — — if) ~ t 

That is, the work required in thermal units is the 
change, of thermal potential during the adiabatic com- 
prHSsion. 

If M equals t{>e weight of liquid evaporated per hour, 
the work required per hour expressed in thermal units 

R# in Ifilnwntts rnnilirftd 


Calculation of Work Rfqiurki) 

The cycle of the vapor recompre.s.sion evaporator 
transferred to the total* heat-entropy plane is shown 
ifi Fig. il. ?This figure is a part of the Mollier diagram, 
which can be found in Marks and Davis Steam Tables 
and Diagran*.”) The same letters in Figs. 2 and 3 
■ denote the same states. Adiabatic compression is rep¬ 
resented by nC. the point B lying on the .saturation 
curve S" (dry and saturated steam) at its intersection 
with the constant pfessure line P,. liine CE repre.sents 
the coolii^g and condensation of the steam at constant 
' pressure and line BF’the cooling of the condensate 
in the pwheater. The heat q, given up by unit, weight 
of steam' in the steam basket and by the condensate in 
the preheater is therefore the difference of thermal 
N^potential (total heat) between the states C and F: 
fj ip — if ii — total neat in 1 lb. of steam) 

This heat is represented by the segment CF,. Point E 
represents condensate at the pressure in the steam 
basket. Point A'represents the state o# the liquor in 
the evflporator.* Point F represents the state of the con¬ 
densate leaving the preheater an*l the state of the liquor 
entering'the preheater. The process FA is the heating 
of the liquor Hn tne preheater, and the proce.ss AB is the 
vapoVization in the »svaporator, during which heat q, is 
abstracted from the preheater and steam basket. 
q, -= lb — if 



to drive the machines M 


(ir — ib) 

^5420 


If H — efficiency of the compressor 


Gross kw. 


M 


{ic — ib) 
342b?i 


The conceptions of steam compression differ from air 
compression in that adiabatic instead of isothermal com¬ 
pression is taken as 100 per cent efficiency. Steam 
compressors arc not 100 per cent efficient. Internal 
friction between the moving parts and between the 
.steam and'its path through the compressor is converted 
into heat, which tends further to superheat the com¬ 
pressed vapor above that corresponding to adiabatic 
cympression. This causes an increase in total heat, 
entropy and temperature without increasing the pres¬ 
sure. 

If the compressor were water-jacketed this super¬ 
heat could be removed at least in part. The work of 
compression for a given pressure difference would be 
decreased, thus increasing the efficiency of the com¬ 
pressor. The heat taken up by the water jacket is not 
available for evaporation, as it would be if allowed to 
remain as superheat in the compressed steam. Water- 
jacketing compressors is established practice in air 
compression. It miglK well be considered in connection 
with steam compression. In the following problems, 
however, the compressor is assumed to be not water- 
jackete^. Since the compressor is not 100 per ceijt 
efficient, compression is represented in Fig. 2 and Fig*. 
8 by the line BC and not by BC. 

Following are four problems representing hypothe¬ 
tical cases and are not to be taken as the conditions 
that actually exist but conditions that are assumed to 
exist. 


Probu:m I 

ft 

How much power is required to evaporate 10,000 lb. 
water per hour from a solution boiling at 212 deg. F., 
assuming heat losses by radiation, etc., are equal to the 
heat added in form of work to mawtain the temperature 
difference of 18 deg. F.? Compressor and motor efficiency 
60 per cent (based on adiabatic compression as 100 per 
cent). 

Solution — A temperature of 230 deg. F. corresponds to 
a pressure of 20.77 Ib. for dry and saturated steam. To 
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- ^ 129.B kw. 


find the total heat in a pound oft steam which has been 
compressed adiabatically from 14.7 lb. to 20.77 Ib., start 
on th* MoUier (total heat-entropy) diagram at the inter¬ 
section 0 ^ the constant pressure line 14.7* IB. with the satu- 
rAion cusae and follow the consl^nt entropy line vertically 
upward to the constant pressure line 20.77 lb. and read at 
the lef^ of- the diagram off the con.stant total heat line 
' 1,177 B.t.u. 

The power required is; * . ' 

]U(ic-ib) _ 10,000( 1 177.0 - 11.50.4) 

3420n , “ 3420 X 0.60 

Pbobujm 11 * 

From 12,000 lb.* of solution fed to the eyapnrntor per 
hour 10,too lb. is evaporated. Boiling point is 212 deg. F^, 

■ vapor dry and saturated. Liquor enters preheater at 60 
deg. F. Condensed steam leaves preheattr at 100 deg. F. 
Radiation 0.2B per cent (based on evaporation). Cum. 
pressor efficiency 63 per cent (based on adiabatic compres¬ 
sion as 100 per cent). Motor efficiency. 9.6 per cent. 
.Specific heat of solution leaving and entering is 1. 

(a) What is the temperature difference? 

(ii) How much power is required? , 

(c) If the coefficient of heat transmissidn is 200 B.t.u. 
per hr. per deg. F. per sq.ft., how much heating surface is 
required in She evaporator? • 

Solution—To simplify calculations, use 60 deg. K as a 
datum for calculating total heat entering and leaving 
machine. ' 

Heat entering apparatiiK: 

(a) Heat entering the apparatus as such equals 0, 
as the feed liquor enters at, 60 deg. F. 

Meat leaving airimratus: 

(n) In condensate 

10,000(100 - 60) 400,000 B.t.u. 

(h) In thick liquor 

2,000(212 - 60) = 304,000 B.t.u. 

(c) By radiation 

., . 10,000 X 970.4 X 0.0026 24,260 B.t.u. 

Total 728,260 B.t.u. 

All of this 728,260 B.t.u. leaving the apparatus is added by 
the compressor in the form of work; therefore 

728,26 0 — 72 g B t.u. added to each pound of vapor ^ 

10,000 

by the compressor. 

n.')0.4 + 72.8 1228.2 B.t.u. total heat in 1 lb. of hating 

.steam. If the compressor were 100 per cent efficient, use 
iFe fimire 1223 2 Since the compressor is 63 per tent 
etient use S + irZM X OSS) =1190.2. To find the 
pressure of the steam leaving the compressor the 

Mollier diagram at 1196.2 and move horizon^tally to right 
to a point on constant entropy line directly 
section of the safliration curve with the constant pressure 
line for 14.7 lb. This falls on the constant 
for 26.4 lb. The temperature corresponding to 26.4 lb. 
f?om steam tables is 243.1 deg. F The temperature differ¬ 
ence is 243.1 - 212 = 31.1 deg. F.'* Temperature differences 
aeftaken as the difference in temperature between dry and 
■ saturated steam at the prcs.sure P. a6d the 
the boiling liquid. BVom steam tables steam A 26-4 >“• 
. with a total heat of 1,*3 2 B.t.u. is 
The actual temperature of the steam is 243.1 + 130 - 373.1 

deg. F. 

(b) The power required is: 

M (ic-ib) _ 10,000 X (119 6. 2 - 1150-4 ) 229 kw. 

342^ 3420 X 0.63 X 0.95 

. . t 10,000 X 1011.6 _ ,QQQ 

(f) The heating surface = —^2Jo"yr.3T.l- 

• PBOBliM III 

'Conditions are the same as Problem II except vapor is 

'^^U) FroVthi'MfilLr^'diagram ‘"The’^rtal 

of vipor at 14.7 1« and o 12?3 B 


sure of the steam leaving the compreBBor,.%nter the MoUier 
diagram at l,r86.5*and move horisontally U the ri^t to 
a point on the constant entrepy line directl# above the in¬ 
tersection of the constant quality 99 with the conetant 
pressure line for 14.7 lb. This falls omthq constant pres¬ 
sure line 26.8 lb. Uhe temperature corresponding to 26.8 
lb. from the steam tables is 244 deg. F. The temperature 
difference is 244 - 212 = 32 deg. F. From the steam 
tables steam at 26.8 IB. with a total heat of 1,213.5 B.t.u. 
is superheated 107 deg. F. The actual .temperature of the 
steam is 244 +107 = 351 deg. F’. 

(ii) The power is the same as in Problem If. 

V m. ... f 10.000 X 1001.1 1 osn afi ft 

(c) The heating surface =—vSo -= 1260 sq.ft. 

ft 

Problem IV ^ 

From 14,000 lb. of brine fed to an evaporator per hour 
10,000 lb. of water is evaporated and 4,000 lb. of wet 
salt is drawn from the machine. fcessure in the vapor 
space ts atmospheric. Elevation of boiling point Is 15 
d«g. F., hence boiling point is 277 deg. F. Brine enter* 
preheater at 60 deg. F. Condensed steam leaves nre- 
heater at 100 deg. Fk Radiation 0.25 per cent (baaed on 
evaporation). Compressor efficiency 63 per cent. Motor 
cfffcicncy 96 per cent. Specific heat of condensate taken 
as 1. Specific heat of wet salt taken as 0.30. 

(a) What is the tempetyitufe difference? 

(fi) How much power is required? 

(c) If the coefficient of heat transmission is 250, how 
much heating surface is required in the evaporator? 

Solution —As in Problem 11. use 60 deg. Fk as a datum. 

Heat entering aftparatus: • 

(u) Heat entering apparatus as such equals 0, as 
-brine enters at GO deg. F. t • 

Heat leaving apparalHn: 

(a) In condensate 

10,000(100 - 60) = 400,000 B.t.u. 

(I>) In wet salt 

4,000 X 0.3(227 - 60) = 200,400 B.t.\i. 

(r) Bv radiation 

10,000 X 970.4 X 0.0025 =: 24,260 B.t.u. 

• .... 

Total 624,060 B.t.u. * 

.624,660 _ g B.t.u.*added to each pouffd of vapor 
10,000 

, by the compressor. \ 

1160.4 + 62.5 = 1212.9 total heat in 1 lb. of heafipg steam. 
If the compressor were 100 per cent efficient, use the figure 
1212.9. Since the eompressor is 63 per cent efficient, U|^ 

1150.4 + (62.6 X 0.62) *= 1189.8. Using the Mollier 

diagram as before, find the pressure of the steam leaving 
the compressor t<abe 24.4 lb. The temperature correspond¬ 
ing to 24.4 ib. is 238.7 deg. F. The temperature difference 
is 238.7 — 267.0 :r- 11.7 deg. F. From the steam tables, 
.steam at 24.4 lb. with a total heat of 1J141.9 B.t.u.sis super¬ 
heated 111 deg. Fk The actual temperature of the steam 
is 238.7 + 111 = 349.»deg. F. ' • 

(6) The power required is: * 

10,000 X _(J_189,8_~ 1150.4) _ 192 4 kw 
3420 X 0.63’ X 0.95 s ■ • • 


(c) Tfie heating surface is 


10t00p.«^?^3340 ft.. 
250 X 11.7 


LI^riTb. of h^ating^leam is 1140.7 + 72.8 

* Vf the compressor were 100 per cent efficient, 
figure 1218.6. Since the compressor is 68 per cent efficient, 
UK 1,1^.7 + (72.8 X 0.68) = 1,186.5. To find the pres- 


Perils in Petroleum Production 

At recent gatherings of oil men there was sounded a 
note of warning to the petroleum industry beoause^jif 
overpjoduction of crude and excessive stocks of gasolinj. 
The members of the American .Oil Men’s Association 
have recently urged a 'vigorous buying movement by 
jobbers and distributors as a means of preventinjf im¬ 
minent complete occupation of storage capacity. H. G. 
James, president of the Missouri Oil Men’s Association, 
said that in some producing sections of the mid¬ 
continent field only 60 per cent of the companies’ refin¬ 
ing capacity is it) operation and that many* re^ners 
were offering gasoline to jobbers at less than production 
cost. The cool weather is blanwd for the condition. 
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Opening Up New 

«.♦ * 

Fields for an IndUjStry 

^iTOEiAL Stake Report 

National Lime Association shows remhrk- 
^ able technical strength at •its fifth conven- 
tioh. The development of quick-setting lime 
plaster, the manufacture of lime partition 
blocks hnd the extended use of lime in both 
asphalt and concrete roads are announced 
by the association’s research organization. 


T he National Lime Awsociation samiwiched* an 
open meeting between the executive aessions 
(which are open only k) National I.ime Associa¬ 
tion members) during its fifth annual convention in 
New York City, June 13 to 16. The effort was distinctly 
worth while. It gave a picture of the activities of the 
National Lime Association and of the excellent research 
w^ork whichjis being can-red nut. 

President Charles Warner presided, in the West Pall 
Room of the Hotel Commodore. In his oiiening remarks 
^ he pointed nut that the I.lme As.sociation was not aim¬ 
ing to-increase dividends this year or next year, but 
was working, for the lime industry 10 years from now. 
The association can never be a trouble-shooter for the 
incbistry. It must have a long-time vision to be of any 
service. ,Thc president tlvn introduced W. R, Phillips, 
general manager of the National Lime Association, who 
briefly oiftlinod the work and the organization‘ot the 
associa^ibn. He enunciated the policy of the manage¬ 
ment of the as.sociation as being that of specializing in 
Several of the most importattf, problems and of making 
an intensive, rather than an extensive, survey. Natur¬ 
ally, all efforts cannot be confined* qjong a few lines, 
but much better jirogress is made if problems are 
cleanei^ up and finished. * 

Four departmeht reports were read by the men moat 
cUsely associated with the vai^us lines of activity. 
J. A. Slipher discussed the use of lime in agriculture. 
A Biywey of twenty ytates showed that, in spite of 
intensive campaigns ^n the part of universities and ex¬ 
periment stations, limestone has never been popular or 
widely used. Many reasons lie back of this unwilling¬ 
ness- to adopt this material, the principal reasons being 
practical ones, in that tfie use of limestone does 'not 
fit in well w||th conditions of work on a farm. Mr. 
Slipher reixirted an increased use of burnt lime, 
pointing to a still greater use in time to come. 

. , R. P. Brown discussed the work of toe construction 
(department, and interesting figures were read which 
showed an increase ef 48 per cent in the tonnage of 
lime used in building in 192^ over 1921. 

■ W. A. Freret took up the use of lime in highways— 
both in their construction, whether they be of asphalt 
or of concrete, and in the painting of objects along the 
side of the road and the borders on the roads, to make 
driving at night easier. 

'M. B. Holmes, chemical director of the association, 
outlined the activities of this department, including a 


brief resume'of the work done by the Fellows of the 
National Lime Association in the great, institutions 
where these Fftlows are located and by the central 
laboratory of the National Lime Association. 

Following this, two papers were presented on manu¬ 
facturing subjects. The first was by Oliver Bowles, 
mineral technologist, U. S. Bureau of Mines, and re¬ 
cently appointed head of the New Brunswick Experi¬ 
mental Station, which is to be devoted to non-metallic 
minerals. Mr. Bowles announced that one of tfie men at 
this laboratory would undoubtedly be placed principally 
on the utilization of limestone quarry waste. 

Heat Losses in Limekilns 

The second was by V. J. Azbe, on the heat loss *in' 
limekilns. great deal of trouble in lime plants comes 
from the improper proportioning of fuel and air. CO, is 
a very significant figure in boiler ga.ses, but it is even 
more significant in limekilns, for the percentage of CO, 
ca*n be tied in very closely with the production of lime’ 
per ton of coal. For exampki, with 25 per cent CO, 
in the waste gases from the kilns a production of per¬ 
haps 3 tons of lime per ton of coal is indicated, whereas 
with 31 per cent CO, a 5 to 1 ratio is approached. 
Similarly, the loss of lime output can be determined 
by oxygen analysis, 2 per cent being about th* optimum. 
An additional loss of heat, due to the twithdrawal of hot 
lime, is accounted for and estimated from another 
chart, tha temperature of the lime being vsn-iable and 
the amount) of loss bfjng due to the quantity of lime 
removed and-the temperature. In addition to the 
losses already enumerated, there is an additional radia¬ 
tion loss which can also be estipiated. 

* «, 

Lime Partition Blocks—A Remarkable Advance 

The amazing story of the manufacture of lime parti¬ 
tion blocks was told, by Mr. Freret and W. E. Emley 
of the Bureau of Standards, illustrated with motion 
pictures of the machine in operation, taken in the plant 
of the International Clay Machin^ Co., where the 
machines for manufacturing these blBcks are being con¬ 
structed. Invpstigation was started on March 3, 1923, 
and completed blocks were tested in the Bureau of - 
Mines during April, s6 that the association can plead 
“guilty” pf efficiency of the first 8rder in conducting 
this interesting preliminary work. Thirty different 
types of blocks were Qsnufsetared, eont^ing time 
putty, lime hydrate, ground wood, wood shevings, 
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asbestos and wther materials iji widely varving nro- 
portions. The manufactured blocks will compete 'with 
gypsuJii. bloeks and irith day tile. In the test of the 
^reau of Standards the lime blocks were found to be, 
in general, heAvier than gypsum but lighter than clay’, 
stronger than gypsum but again not as strong as clay, 
both in transverse and compressive krength. They have 
a greater absorption than clay 'but considerably less 
absorption than gypsum, and the permeability is so low 
that the block.would probably have to be scored in order 
to hold plaster well. , 

Quick-Setting Lime Piaster • * * 

• 

Perhaps the moat dramatic story of all was that on 
quick-setting lime plaster. The investigation has been 
under way somewhat less than 6 months at the preseitt 
• time. What was wanted above everything else was a 
lime plaster that would set quickly and comparably 
with gypsum plaster. Lime plaster requires about 20 
hours to set, whereas gypsum .plaster sicts in^ about 4 
hours. The work was carried out along very compre¬ 
hensive Hives. One Fellow of the association working 
under R. T. Haslam at M.I.T. studied merely the com¬ 
pounds of ,lime, water and carbon dioxide. Another 
Fellow, under F. C. Mathers of Indiana University, 
undertook an Edison research to determine what mate¬ 
rials, if any, would hasten the set of lime plaster. The 
third Fellow, under J. R. Withrow, of Ohio State Uni¬ 
versity^ studied the effect of burning conditions on time 
of set. 

Professor Mathers’ work met with a considerable 
measure of success, inasmuch as several methods of 
decreasing time of set were worked out. The fir.st 
jvas by the addition of carbon dioxide to not over 6 
per cent by weight. The second was by the addition of 
a water-soluble sulphate,-ferric, magnesiiifn and sodfum 
sulphates being among the best. A mixture of 60 parts 
calcium oxide, 61 parts of water, 1 part of ferric sulphate 
and 3.6-per cent of carbon dioxide set in half an hpur, 
as against 20 hours for a straight lime process. It is 
a simple matter to retard these quick-setting plasters 
as is done in the chse of gypsum plasters, pure sugar 
being used in experimental work. 

Professor Withrow reported that no relation between 
the time pr temperature of-burning and the set of lime 
plaster Sould be determined. Profes.sor Haslam’s re¬ 
port was an exteedingly interesting physical chemical 
study of the compounds that exist between calcium 
oxide anR water, calcium oxide and carbon dioxide, and 
calcium oxide and carbon dioxide and water. Two gen¬ 
eral methods were adopted in carrying out this work. 
One was the study of a physical property of compounds 
or mixtures to see at what point a definite change of 
this particular property indicated a change in compo¬ 
sition. The other method was to make the compounds 
themselves in several different ways, and then by 
Analysis determine whether a new compound had been 
prepared. 

Plotting data obtained from the literature On the solu¬ 
bility of lime, a transition point was noted at 60 deg. 
All attempts, hewever, to prepare a di-hydrate or a 
higher hydrate of lime failed, and on a redetermination 
of. solubilities no transition point was noted. Also the 
vapor pressure i;|]otted as the logarithm against the 
recipro^ of the temperature showed no breaks in the 
curve, indicating a single compound, the mono-hydrate. 
Simiiar results were obtained with calcium carbonate, 
only one compound being repognisad. And, finally, the 


system CaO-jt.O-CO, was studied on beth the acid and 
basic side of equilibrium and at absolute neutrality, 
three compounds being established.. ■ • 

Data on Quick-Setting Lime Plaster Sumhauzb) 

In bringing togAher all the data related to the work 
on quick-setting linje plasters, G. J. Fink, research 
chemist of the association, stated that 2,000 mixtures 
had been investigated, using 220 Addition agents In 
varying.amounts and combinations. The tests made 
usually consisted of time of set, workability and tencdle* 
strength. Note was taken over the period of harden¬ 
ing, of shrinkage, water ab.sorption, etc. The plaster 
was taken to be satisfactorily hardened when it showed 
a penetration of 2 cm. of the Gilmore needle. 

The classes of substances tried out as addition agents 
inclutib: oxides, with especial refeftnee to those of lead 
and iron; oxidizing agents, such as calcium hypo¬ 
chlorite; acids; various siliceous materials, including 
infusorial earth, asbestos, etc.; greases and oils; and 
flfially such unclassified materials as phenol compounds, 
sulphite waste liquor and caj-bon black. 

Several materials were found to increase the strength 
of the plaster. Portland cement, calcined gypsum, 
cryolite and calcium chloride are included in this list. 
Carbonates in general impart the same property, while 
lead acetate affects plaster in this way to a remarkable 
degree. ’ ^ 

The results with regard to those materials that re¬ 
duce the time of set indicate that cement clinker, 
calcium aluminate, or a combined addition of inorganic 
sulphate with carbon dioxide, gives greatest .promise 
in bringing about the effect desired. While a plaster 
containing 25 per cent of cement required 21 hours 
35 minutes to set, the time was reduced to 6 miputes 
by the addition of MgS0,,and CO, in relatively small 
proportion. In some cases the acceleration through! ' 
abouf was so great that the use of a retardei was found 
to be necessary. Gypsum or sugar in small'ijuantities 
was found to be most satisfactory for this purpose. ^ 

The following combinations were suggested as belglr 
most likely to yield satisfactory results upon commercial 
development: ^ime and calcined gypsum; lime and 
Portland cement; lime and calcium ^luminate; lime and 
cement clinker; hydrated lime and ground quicklime; 
lime and an inorganic sulphate (with'the possTble addi¬ 
tion of CO,); lime md a dry silicate; lime And an In¬ 
organic carbonate; lime and a soluble alunfinate; lime 
and cryolite; lime and a substance coiftaining tannin. 

— - • * 

Lime in Agriculti^re 

A bulletin, “Lime in Agriculture,’’ l^s been prepared 
by the dominion chemist, ifr. F. T. Shutt, in response 
to many inquiries from Canadian farpjters, respecting 
the application of lime and the relative merits of lime, 
ground limestone and other related substances. Dr, 
Schutt point#out that there is a use and misuse of li^e 
and that, unless rationally employed, the iromedii^ 
advantages may be followed by«decreased yields due to 
soil impoverishment. (Jn. the other hand, lime and car¬ 
bonate of lime, if correctly used, are of much bdheflt,, 
increasing crop production without impairing the .Mil’s 
fertility. The author states that the exclusive and. 
excessive use of the more caustic forms (quick end* 
slaked lime) must inevitably lead to exiiaustton of 
fertility, aa they act as stimulants, setting free, hot not 
adding to, the soil's store of plant food. 
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Abatement of Industrial Stenches by Means of 

. Activated Carbon 

A Review fff Previous Efforts at Eliminatin]^ Industrial Stenches 
and a Description of an Installation Usinp Activated Carbon That' 

Successfully Cured the Stench Nuisance in a Rendering Plant 


By ARTHiik B. Ray and N. K. Chaney 

I (mlon Carbide & (’arbon Kcsearch Lahorardrit-K, liic., Island City, X. V. 


T here are many industrial processes which un¬ 
avoidably giva off objectionable odors or sapors. 
Many of us are familiar with the particularly 
obnoxious odors given off from the processes of render¬ 
ing slaughter-house waste and other waste fats to 
recover tallow and have noted from time to time ihc 
publicity given to controversies between the health 
authorities and the operators gf these processes. Other 
industries rather well known by reason of their odorif¬ 
erous byproducts arc the glue, fertilizer, soap, varni.sh 
and hide-treating indus¬ 
tries. There are also nu¬ 
merous chemical p 1 a n t 
which not bnly give out 
foul odors but in .some 
cases more or less toxic 
• vapors and gases. 

In many cases, plants 
which give off parlicularly 
obnoxious odors and ftjmes 
are'located in isolated sec¬ 
tions as* far away from' 
habitatioiL as possible. 

But obvigUsly such an en- 
foiicsd tsolntion is rarely 
Economical, so the operat¬ 
ors of these plants have 
tried to satisfy the health 
authorities by various at¬ 
tempts at abatiflg the 
nuisandb. • . 

Where these processes 
are operated and attempts 
are made to abate the nuisance, it is customary to cover 
or hodd the container and apparatus in which the proc¬ 
esses are carried out, and by keeping a positive auction 
upon them by means of suction blowers to prevent the 
immediate dissemination of the objectionable odors and 
vapors. This pfotects thei operators and persons in the 
immediate vicinity of the apparatus. The question then 
arises as to wBat disposal to make of the air laden with 
obnoxious fumes and vapors. 

Varjpus methods of disposing of thi^ foul air have 
bden suggested and tried. One of the simplest fg'hemes 
Is merely to pass thq,air into the tall stack from the 
boilers, the idea being that by'mixing the foul air with 
the4.hot combustion gases from the boilers, some of the 
foul material will be destroyed and the rest disseminated 
in such a tenuous form as to cease to be a nuisance. 
_ Unfortunately, such a simple scheme does not satisfac¬ 
torily solve the problem in the large majority of cases. 

Paper preaenteS nt the W’Umlnirton, Del, meetlne of the Amer¬ 
ican Inatitnte of i'hemical Englnt ere, June 20-28, 1923. 


.Very little of the foul matter is destroyed in such a 
process and although the concentration is reduced, the 
nuisance is Hot abated, as many inhabitants of sections, 
adjacent to rendering plants can and do testify vigor¬ 
ously. Putting the foul vapors into a stack really aids 
in theif dissimination over wider areas. 

Passing the air laden with foul matter through water 
sprays has been tried, but, except in certain cases where 
the objectionable matter such as acid fumes, etc., is 
readily soluble in water, this procedure is df practically 
no value. In some cases 
attempts have lieen made 
to mask or neutralize the 
foul odors given off from 
certain processes by in¬ 
jecting into the foul air a 
volatile material having a 
pleasant odor. Some of 
the volatile materials u.sed 
are claimed to disinfetf 
the air as well as mask the 
foul odors. In other cases, 
the foul air is passed over 
pots in which sulphur is 
burned or tar is boiled and 
t^lUH is mixed with sulphur 
dioxide or tar fumes with 
the idea of reducing the 
obnoxiousness of the odor. 

A recently developed 
process attempts, to render 
the foul matters innocuous 
by causing them to react 
with chlorine. In the successful operation of ‘this proc¬ 
ess, a careful adjustmept of the proportion of chlorine 
and foul matter must be maintained, since either an in¬ 
sufficiency or an excess of chlorine is, undesirable. It is 
obvious that such a process can (je operated only under 
constant‘supervi.sion. As a matter of fact, it was de-*'* 
veloped and intended to be employed in connection with 
large city garbage and waste disposal plants. 

An Activated Carbon Installation That 
Proved Satisfactory 

It is evident, therefore, that the methods discussed 
are either ineffective or too complicated for general use. 
If a rendering plant, for instance, could not by thqse 
known means cease to pollute the atmosphere with foul 
odors when ordered by the health authorities to do so, 
it had no alternative but to shut dflwn. This was the 
situation exactly when we were asked by the officials 
of a rendering plant to devise some means that would 
permit the plant to operate without disseminating 


Industrial activity is egocentric and breeds 
forgetfulness and lack of consideration of the 
rights of others. Sometimes it becomes nec¬ 
essary for sluggish law to take a hand. So 
arose employers’ liability and workmen’s com¬ 
pensation. This other problem of industrial 
stenches has crept into that catggory too. 
Their economic elimination, whether on ac¬ 
count of compulsion of law or as an expres¬ 
sion of a more genial spirit, will be a great 
public gain. A technical problem that bears 
• directly upon public happiness and comfort! 
This article discusses a suggested solution of 
wide'application and great promise. It is a 
significarff signpost. 

' ■ —. 
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the foul odorfcwhfch had prompted the order 
the nuisance or shut down. * 


to abate 


It.wM an emergency, and we acted accordingly by 
hasti y designing with very little data to guide us, an 
installaWdn which was rather crude from an engineering 
standpoint but which we thought would solve the prob¬ 
lem. It did. The fumes and odors from the rendering 
kettle.s are caused to pass into a bed of, activated carbon 



FIG. 1—DIAGRAMMATIC LAYOUT OP STElJcH-ABATING 
INSTALLATION USING ACTIVATED CARDON 


which absorbs them completely. When the carbon, 
after use for some time, becomes saturated with the 
impurities it is revivified in stfw anif used for another 
period. 

After the erection of the installation in October, 1922, 
the plant officials and the town authorities expressed 
their perfect satisfaction with its operation. 

Type of Activated Carbon Employed 

The activated carbon successfully used in the installa¬ 
tion is a granular, highly activated coconut charcoal of 
around 8 to 14 mesh. This carbon is the beat for the 
purpose because (1) it has a high absorptive capacity 
for odors and vapors; (2) it selectively absorbs the 
organic and odoriferous substances in preference to 
water vapor; (8) it is mechanically etrjhg and so re¬ 
sists crushing and abrading action; and (4) it is rela¬ 
tively dense so that a minimum volume has a maximum 
absorptive efficiency. 

Operation of Installation 

An elevation of "the installation is shown in Fig. 1. 
Reference numeral 1 denotes a closed rendering kettle 
which is the source of the objectionable odors or fumes. 
Blower 2 draws the kettle fumes through pipe 3 and 
forces them through pipe 4 into chamber 6, where they 
are cooled by pissage through a water spray. A draw¬ 
off pipe is provided at the bottom of this chamber and 
leads to'a sewer. The cooled gases and fumes with or 
without drying then pass through pipe 6 to the purify¬ 
ing tower 7, which contains granular activated carbon. 
The gases from which all obnoxious matter has been 
removed by the actiiiated carbon are then discharged in 
the air through pipe 8. * 

When it becomes necessary to revivify the carbon, it 
may be heated by any suitable means, but preferably 
-by passing steam through it, to cause it to release the 
impurities it has taken up. In the installation shown, 
steam under 15 to 25 lb. pressure enters through pipe 9, 
passes downward through the carbon and out through 
pipe 10. The discharged steam is run to condenser 11 
and the condensate trapped off into a sewer. Any 
uncondensed steam or other vapors and fixed gases are 
passed through gipe 12 into the firebox of the boiler 
used in generating steam for the plant or are otherwise 
readily burned under conditions to insure complete com¬ 
bustion. The revivified carbon is cooled by passing 
cold air or water through it and is then ready for 


re-use. If desired, the carbon may.be dried by passing 
air through it while it is hot. 

The details of construction of .the carbon tower em¬ 
ployed in the emergency installation are as follows: 
The cylindrtcal container of 1-in. steel provided with 
a horizontal partitfcn in grid form in its lower portion. 
On the grid are placed a 4-meBh galvanized iron wire 
screen and a 20-me#h brass wire cloth to sypport the 
carbon. Similar screens arc placed on top of the carbon 
to prevent particles of carbon from being carried up¬ 
ward iby the ascending gas current. The top screens, 
are weighted and freely movable so that they may fol¬ 
low tile charge if it settles. Valves control the inlet 
and outlet of gases and are closed during the revivify¬ 
ing operation. Other valves control the inlet and outlet 
steam or hot water used in revivifying tlie carbon and 
are clnsed during the absorbing operation. A dr^w-off 
pipe with valve is also provided in the base of the 
tower. A 6-in. flanged pipe is provided for withdfawing 
the carbon at any time. The tower is jacketed with 
haat-inaulating material to reduce radiation losses dur¬ 
ing revivifying operation. The tower as it appeared 
installed is shown in Fig. 2. 

General Principles Applying to Any Installation 

It i.s obvious that the dimensions and details of con¬ 
struction of the carbon container and the general 
arrangement of the apparatus may be varied to meet 
the needs of a particular installation. ’ The amount 
of carbon used and the depth of layer may be varied. 
A number of small towers may be used in series or 
parallel. The foul air may be sucked through instead 
of blown through. The foul gases may be cooled by 
pa.ssing through coils externally cooled by air or water. 
If cooled by passage through a water scrubber, the gases 
may be dried by passage through a drying agent* such 
as lime or calcium chloride* It is pointed o’ut, however, 
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that dtylng is ,not, neceagary, since the* carbon selec¬ 
tively absorbs orgranic vapors and partidles in prefer¬ 
ence to water vapor and ,wiil, therefore, effectiveiy 
purify foul air which carries a iarge amount of water 
vapor. . • • 

The particular installation describW was not designed 
for continuous operation, because the plant is not oper¬ 
ated eontjnuously. There is amp'lc time at^this plant 
for revivifying the carbon and getting it ready for 
re-use betwfen the operating periods. However, if 
continuous operation is desired, the carbon tower may 
be duplicated and suitable connections and valves added 
so that one tower may be in operation while the'carbon 
in the other is bping revivified. 

The length of time which the carbon may be in serv¬ 
ice before it becomes saturated with the foul suh.stances 
and /nust be reviviffcd will, of course, depend upbn the 
amount of foul materials pa.ssed in per hour. The 
capacity of the carbon for ab.sorbing and retaining the 
foul materials is very large. It will take up and 
retain more than 50 per cent of its weight of certain 
vapors. So, since the actual weight of foul materials 
in the air is usually very .small, the carbon will remain 
effective for a considerable time. At the installation 
described, it has been the practice to revivify the carbon 
once a week, but the indications are that the carbon 
is not saturated by a week’s u.se, and that the periods 
between revivifications could be longer. 

No Attention Nkce.s.sary 

The installation requires no attention during opera- 
Won. The only power required is that neces.sary for the 
operation of the suction blower which keeps a suction 
on the kettles, etc., and which forces the foul air 
through the bed of edrbon. The resistance of the car¬ 
bon to the,passage of air js of course dependent upon 
the depth* of bed and volume of air passed per sq.ft, 
per minuta. It has been determined by actual'plant 
operationtfhat the pressure drop through a bed of 8 to 
14-ine8h tarbon 5 ft. deep is approximately as follows: 

Sfe 2.25 lb. when Ih cu.ft. per .‘gi.ft. is pas.scd, 

1.2B lb. when 50 cu.ft. per .s'pft. is passed, and 
0.6 Ib. when 26 cu.ft. per sepft. is passed 

The passage of 150 cu.ft. of air pet' minute through 
a cylindrical bed eff 8 to 14-mesh carbon 5 ft. deep 
and 3 fb in diamejer will require a pres.sure of around 
0.6 lb. This rate is sufficient to k^>ep a positive suction 
on "Several,vats or kettles, for instance, and can be 
obtained by thr use of a small Roots jiositive blower 
or other suitable blotyef. 

The total cost of operation includes the cost 'of oper¬ 
ating the pressure blower, supplying, if necessary, 
cooling water to tool the air and vapors twfore they 
enter'the puriflef, heating the carbon in the revivifying 
process by introducing steam or hot water or by other 
means, and coding the carbon by passing cold air or 
water through it. Without going into details, it is 
obvious that the total operating cost is v^ry small. 

* * Conclusions • 

We have demonstrated that .industrial stenches can 
be effectively abated by the use of a simple installation 
. employing activated carbon as the absorbing medium. 
Highly activated granular coconut charcoal is the type 
. of carbon succesiifully used. The original cost of the 
• installation is not large and the operating cost is very 
small. The inst^tito requires no attention except 
during the perio^l^ vt58viviflcatIon,.wh(ch is carried out 
by simply heatittt'^ carbon in *itu bv steam or other 


means. The signal success of the installation «ojr in 
operation leads us to believe that the principles onmiGiyed 
in this case may be applied to solving similar jpr^ems 
at other plants afid may be of real value to those Ipijifs- 
trics which arc so unfortunate as to have'djbnozious 
fumes and odors for disposal. With such an inst^latjon 
available, there is no reason why any industrial proeesq 
should be operated so'as to pollute the atmosphere with 
foul odors. 

The authors desire to express their appreciation of the 
engineering assistance given by H. D. Edwards, of the 
Linde,Air Products Co. t. 


Glass WotaI Heat Insulation in Europe 

“ Data on glass wool, a heat-insulating material prac¬ 
tically unknown in this country but coming into inten¬ 
sive use in Europe, are given by A. D. Saborsky in an * 
article in the May, 1923, Journal of the American 
Ceramic^ Socie/y, 

In the first machines developed for the manufacture 
of glass wool, the tips of a number of horitontal glass 
rods were melted by rotating them in gas flames and 
the drops thus formed were carried to the furface of a 
revolving drum upon which the threads of glass were 
wound. Breaks had to be renewed by an operator, of 
course, and the obvious improvement of supporting the 
j ods vertically so that the threads would be self-renew¬ 
ing was delayed for a long time. The high cost of thin 
rods next directed efforts toward the use of scrap glass 
as raw material, and the present method is to melt scrap 
in a tank provided with a number of small openings in 
the bottom through which the glass flows to form 
threads which are wound up as before on drums. Dropp , 
are thrown off by centrifugal force so that only light 
wool accumufates on the drums. To insure steady flow, 
the ojienings may be heated with individual electric 
coils, or air pressure may be put above the molten mass, 

In ,a factory under construction in Dresden, Saxony, 
every furnace will feed three vats of 200 openings 
each. From present production figures it is estimated 
that about G,500 lb. of wool will’be produced in 24 
hours. The help required would be two spinners, one 
melter and one helper per furnace, which would result 
in an output of almost 70 lb. per man-hour. The fuel 
consumption is 32 cu.ft. of a-tificial gas per *pound of 
wool. Gla.ss wool insulation is sellihg'fCr 12c. per 
pound and the writer estimates the manufacturing cost 
at about 2J to 3Jc. per pound. * 

The product is cut offrthe drums, carded and loosened 
up by hand. It weighs about 13.8 lb. per cu.ft. as against ■ 
an average of 166 lb. for solid glass, so that it contains 
. approximjitely 90 per cent dead'air cells by volume.* 
It may be exposed to temperatures far above the melt¬ 
ing point of the glass when used in insulating very hot 
pipes—for, example, the exhaust pipes of heavy oil en¬ 
gines—and the only effect will be the baking or melting 
of a i- or 1-in. layer directly in contact with the 
heated surfaces, the rest of the wool being unaffected. 

Glass wool may be applied in severol forms, the most 
common being bands I to 1-in. thiclf and 2 to 10 in. 
wide. Larger pipe line and other objects are often ih- 
sulated by first surrounding them with coarse wire mesh 
in a position representing the outlioe of the finished 
insulation. The space between is then simply stuffed 
with the wool. For locomotives, boilers, etc., where the 
insulation has to be ronoved periodically, mattresses 
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Co-ordinating Colloid Data 

First National Symposium on Colloid Chemistry at 
University of Wisconsin Affords Oppor¬ 
tunity for Interchange of Views 

F rom many angles, the Sympo.sium on Colloid 
Chemistry held under the auspices of the University 
»f Wisconsin at Madison June 12 to 16 was unique 
imong, scientific gatherings in this country. Forces of 
attraction brought into play by the interest taken in 
colloid chemistry at Wisconsin and the. presence of Pro¬ 
fessor Svedberg drew together more than a hundred 
enthusiasts normally dispersed throughout the country. 
For 4 days the theories and facta of colloids were dis¬ 
cussed without intyrufition. Papers for the program 
had been carefully chosen and ample time was given for 
presentation and discussion, points that contributed in 
no small measure to the great success of the meeting. 
Papers were limited to 40 minutes, but discussion was 
unlimited and in many cases exceeded the time of 
presentation, it was recognized that one of the moat 
valuable features of such a gathering lies in the free 
exchange’ of views among men of varied experience. 
The symposium attracted engibeera and biologists as 
well as men interested in plastic^ and in agriculture, 
and the important thing is that each was able to help 
the other. In addition, there were the stimulating 
criticisms and suggestions by Professor Svedberg. 

The University of Wisconsin is planning to publish 
the papers and all the discussions as a special mon¬ 
ograph, copies of which may be reserved by notifying 
Prof. J. H. Mathews, chairman of the department of 
chemistry. University of Wisconsin. Further recogni¬ 
tion of the important start made by Wisconsin is to be 
found in the de»ision of the colloid committee of the 
National Eesearch Council to hold a second symposium 
next June at Northwestern University. 

Prom what haa» been shid it should not be Inferred 
that the weighty deliberations precluded social features. 
Mhdisen affords most deli^itfal natural surroundings 
for eudj a gathering and rim Wisconsin hosts provided 


an automobile excursion, launch ride, picnic supper 
and other entertainment. The total at^ndance was 
about 250. 

Turning to the technical program, this was opened 
by Profe.ssor Birge of Wisconsin, who expressed the^ 
hope that through such meetings it might be-possible 
to co-ordinate and simplify the facts of science. Which 
are increasing at such a rapid rate. The papers 
presented are given in abstract in the follojying 
paragraphs: , > , 

Properties op Sols and Gbxs 

Studying the thermochemistry of sulphurVgols, F. L. 
Browne found that the beat effects of coagulation of 
colloids are due to interaction of ions, not' to enern 
changes accompanying the changes of aggregation, 
Accurate measurements were made with an.^diabatk 
calorimeter with NaCl, KCI, MgCl, and AlCl,. Thej 
are particulgrly interesting because they are reversible 
With NaCl a greater heat was otiserved oa partia 
coagulation than on complete coagulation. With AlCl 
no heat was evolved on coagulation for cither large oi 
small particles. • 

A study of precipitation of lojs by alcohol led Pro! 
W. D. Bancroft to suggest that our values for the slngl 
potentials of metals may be in error by as much as 0.7 v 
in certain cases. Dr. Bancroft and Tl. B. Nichols als 
noted that camphor peptizes jjyroxylln^nd has na*Uffec 
upon its freezing point unless water is present. 

H. N. Holmes advanced the “brush tieap'' struclur 
for gels. An analogy is the "false gel’’ found by th 
crystallization of 4 per cent caffein from waten giVln 
a mass of iniSerlocking crystals and water whicn canrti 
inverfed without flow of the liquid. The fibrous strui 
ture of cotton still exists in 'guncotton and can h 
observed by precipitation with alcohol, Various djetl 
ods of making gels were illustrated. A new. silica gi 
precipitated by nickel chloride was found to adsorb IC 
per cent of its weight of benzene vapor. ’This 
was frilowed by an experience meeting on gels. ' 
in the week H. B. Weiser outiined the f^ors ihfft 
eiicing the lortnation of inorganic idties. CMguIatSe 
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at proper rate wis found to be iinporlant.i^Ithough the 
H-ion concentijjition was not.- I; the fnajority of ca.se.s 
it Is beneficial to mix cold'and then raise the tem¬ 
perature. ^ . , 

• Demonstration of Colloid I'echnique 

Recent advances in colloid chemfclry have Jieen made 
possible by improved apparatus and technique, factors 
that were demonstrated Tuesday afternoon b^ Prof. 
^The Svedberg. The ultra-microscope, sedimentation 
and deposition of gold on small colloid particles a.s nuclei 
are used in determining particle .size. Distribution 
curves are established by the sedimentation balance 
and by photography. Shape is studied by X-ray meth¬ 
ods and by polarized light. The cbaige on proteins is 
determined by catafthoresis expei-imenl.s, using,their 
fluorescence in ultra-violet 
light to follow the moving 
particles. A recent im¬ 
provement i n electrical 
methods for preparing 
colloids consi.sts in inclos¬ 
ing the arc in a quartz 
tube and blowing through 
nitrogen. Professor 
Svedberg’s apparatus was 
shown on slides and after 
the* m e e t i ifg s his re¬ 
searches at the university 
were described in the 
Ihborat ipes. 

Problems of adsorption 
from the stafidpoint of 
catalysis were considA-ed 
by I’rof. H. S. Taylor. 

• The heat <ff adsorption of 
hydrogen ob nickel is cal¬ 
culated to/e KbOOO calo¬ 
ries,ta vafue which agrees 

^(^th calorimetric measurements. Since the heat of va¬ 
porization is 450 calories, .somi^lhing more drastic than 
liquefaction must occur during adsoriM,ion. 

R. E. Wilson called attention to th^ importance in 
lubrication work of* studies on .solutions iivhich give 
abnormalsurface kansions and whose surface films may¬ 
be considered as plastic solids. , 

It was pcHiited out by E. F. Burton that the Helm¬ 
holtz double layer is not applicable to colloid 8.V8tems in 
general* since the paaticles are charged and do not 
come in contact with one another. For concentrated 
collo'd systems the^calculation of Avogadro’s number is 
not valid, because the particles exert a force on one 
another which fa not comsidered in the equation. 
Charges are neutralized and Brownian movement 
slowed down before coagulation. 

A new theory of emulsification was enunciated by 
Pref. J, Hildebrand. Emulsifying ag^ts form a 
mS.-iomolecular layer at the interface with the pola^ part 
in* the water and the pon-polar part in the oil. The 
relative atomic volumes of the tWo parts determine the 
radiuK of curvature, which in turn determines whether 
'the water or the oil is to function as the dispersed 
phase. 

• Lively Discussion on Protein Behavior 

Thursdfiy’s program on pro^in behavior and allied 
subjects brought out some lively discussion, particu- 
lariy that on the ionic (heory which followed J. A. 


Wilson’s review of the applications of the*Donnan equi¬ 
librium. Other papers included were those of Dr. J. 
Loeb, on the relation between various properties'and 
the H-ion concentration; J. H. Mathews aqii B. W. 
Rowland, on calorimetric studies to determine whether 
protein behavior on the addition of electrolytes ds due 
to chemical action or qdsorption; M. H. Fischer, on the 
theory of lyophific colloids; David ftlein, on the condi¬ 
tions necessary for the commercial production of 
enzymic and animal glandular products; I.-I. Ostromuls- 
lenlkii, on the relation of colloid chemistry, particularly 
adsorption,. to medical therapy; A. W. Thomas and 
Lucille .Tohmson, on mutual precipitation which is caused 
by chemical re^tions between ions adsorbed on the 
sprfaces of the oppositely charged particles. R. H. 
Bogue discussed the conditions affecting the hydrolysis 
of collagen to gelatine.' 
Digestion of various hides 
at different temperatures 
and different /)„ values, 
followed by analysis for 
free amino grolips throws 
light on the mechanism. 

Of the papew presented 
on Friday,-that of Jerome 
Alexander is already fa¬ 
miliar to our readers 
through the scries of ar¬ 
ticles on the "Colloidal 
State in Metals and Al¬ 
loys” published in Chem. 

& Met. from Jan. 11 to 
Feb. 1, 1922. E. B. Spear 
discussed the many phases - 
of the rubber colloid sys¬ 
tem, the influence of com¬ 
pounding ingredients on 
physical properties and 
milling studies made 
possible through rapid acceleration at low temperatures. 

Experiments on photographic behavior were reported 
by S. E. Sheppard. Photographic emulsions of iden¬ 
tical grain distribution behave differently. Svedberg’s 
method of determining the percentage of developable 
grains has been of great service in this field. ^The de¬ 
velopment nuclei are scattered at random and it is 
important to know whether or not they exist prior to 
exposure, and if so, whether they are all of eqi^l sensi¬ 
tivity. Apparently the nuclei are colloid particles dis¬ 
tributed through the halfde crystal rather than crystals 
distributed through j;he colloid gel. It is impossible ■ 
to distinguish between the classical theory and the 
quantum of light from these expefiments. i 

Agricultural applications were considered by R. 
Bradfield and R. A. Gortner. 


Hardness of Very Hard Steel 

An attempt has been made by the Bureau of Stand¬ 
ards for the past 3 or 4 years to obtain a very hard 
steel ball which will carry the load oi 8,000 kg. in a 
Brinell testing machine when working on very hard 
metal, but up to the present without success. Tungsten 
carbide has been suggested, but it has been impossible 
to obtain this material in suitable condition in either 
this country or Germany. Recently a very hard vana¬ 
dium steel made at the bureau’s laboratories has been 
tried and shows promise of success. 


In any field whiere a larg^ nuniber of 
workers are pursuing various lines of en- 
. deavor, nothing is more conducive to* real 
progress than an occasional opportunity for 
free exchange of ideas. .Such an opportunity 
was afforded those interested in colloid chem¬ 
istry by the symposium on this subject held 
under the auspices of the University of 
Wisconsin and the results have so far ex¬ 
ceeded even the most optimistic expectations 
that a second symposium ha.s been arranged 
for next year. Accordingly, we may predict 
a rapid yet co-ordinated development of 
colloid chemistry in this country, a develop¬ 
ment which will reflect great credit upon the 
forward-looking originators of this ^lan. 
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Steel Treaters Meet at Bethlehem 

• • 

Regional Meeting Well Attended—Toughneaa of ^teel Measured at Normal 
and Low Temperatures—Cracking and Bursting of $teel Tools Thor¬ 
oughly Discussed—Comprehensive Study of Case-Hardening Practice 


Editorial Staff Report 


A NOTHER very interesting and successful meetjng 
Z\ was held Jay the American Society for, St^el 
xV. Treating, at Bethlehem, Pa., June 14 and IB. 

• Participating in this gathering were all the local organi¬ 
zations in the Eastern states, which selit about 100 of 
their members to enjoy the technical sessions and the 
.inspection of the Bethlehem Steel plant. ^ Five impor- 
' taut papers were presented and discussed; space limita¬ 
tions permit us to summarize but three of these. 

Brittleness of Cold Metal * 

Ur. F. C. Langenberg and his co-workers at the 
Watertown* Arsenal have been engaifed in a lengthy 
investigation of the impact strength of several steels, 
when tested at temperatures ranging from 80 deg. 
below zero, F., to 1,000 deg. He presented an account 
of this investigation as far as it compared the impact 
strength of steel at normal and cold temperatures. This 
is a matter of considerable importance. The behavior 
f rail steel and railroad axles in very cold weather has 
een exhaustively studied, but it is seldom realized that 
lotor cars or trucks may be called upon to resist heavy 
hocks in the coldest weather, or that airplanes may hop 
ff on a hot summer day and rapidly mount to a sub- 
’rctic temperature. 

A large Charpy impact testing machiee was used. 
Specimens 3 cm. square with the usual riund-bottomed 
lotch were broken. Temperatures from 0 deg. to 50 
leg. F. were obtained by working with windows open in 
Vinter; lower temperatures were had by immersing'the 
lample in an acetone .bath, to which CO., snow was 
idded. When the specimen had maintained the desired 
:emperature for some time, it was withdrawn quickly 
ind tested; the operation required about 10 seconds, 
ind the temperature of the specimen changed no more 
than 4 dgg. F. during that time. 

In general itjs found* that the impact resistance of 
steels, both annealed and heat-treated, is very low at 
low temperatures. With rising temperature, however, 
there comes a range when the toughness increases very 
rapidly, and at 200 deg. C. most of the steels that were 
heat-treated attain their maximuit» toughness. Anneal¬ 
ing generally increases the brittleness at low tempera¬ 
tures, and the piece has small toughness until tested a 
a materially higher temperature than the same steel 
when heat-treated. This is only another demonstration 
that alloy steels should not be used except in the heat- 
treated condition. Or, said in another way, coarse 
grained, banded ferrite will give considerably lower 
impact than finely disseminated ferrite. 

A nickel-chromium steel (S.A.E. 3220) and a carbon 
sdeel (S.A.E. 1020) used for case-hardened parts and 
heat-treated to give the conditions existing in a tough¬ 
ened core, are compared as follows: 

. - SimIi No. — —^ 

S.A.E, 3220 8-A,E. 1020 

420 273 

430 400 

470 000 

340 

430 1.030 


Teniperatow 

De*.F, 

—40 


0 

4-30 

MO 


The'alloy steel has higher impact resistance at low , 
temperature, but the relation reverses at summer heat 
(although the carbon steel gave very erratic results 
under test). The alloy steel is varjing in tdughness 
at a rapid rate at room temperatures, so it is necessary 
to control this item in routine testa if they are to be 
conaisfent. * • 

Medium carbon 3) per cent nickel steel (S.A.E. 2386) 
and chromium-nickel steel (S.A.E. 3240) have quite 
similar impact properties when heat-treated; the latter, 
hoVever, registers 230 ft.-lb. at —80 deg. h., consider¬ 
ably higher than the gun sl.eel. 

Why 1)id It Crack? 

A discussion of that ever-pre.sent question “Why did 
it crack?” was presented by F. R. Palmer of the Car¬ 
penter Steel Co. in his paper, “Equalization of Internal 
and External Strains in Toof Steel.” Starting from the 
evident proiwsition that a steel cracks when the totw 
of the internal and external strains exceeds the strength 
inherent to that piece of steel, he showed how many^ 
occurrences during manufacture of a tool causemumula- 
tive internal stresses of unsuspected magnitude. 

h'irst, the steel may be defective when it leaves the 
maker—containing either internal bursts, pipS or 
segregated impurities. Such occurrences. Jiave hap- 
pened. The chief danger here is the “internal notching' 
effect; which causes concentrations of sti^s in the 
region of the defect many times the averageVro^s the 
entire section. Such defects can be made apparent ^ 
cutting off a slab and pickling it in 1:1 HCl. 

Second, even the best steel can be destroyed by a 
poor designer.* ^.specially should he avoid sharp 
corners at the root of notches and l^yways. Re-entrant 
angles and unbalanced sections (hea^ masses adjoin¬ 
ing light wings) are .sometimes rilcessary, but then 
the designer must Inake every effort to relieve-the 
stresses by proper proportioning of adjacent parts. 

Third, the act of machininR puts strains ijto the 
surface •layers of the steel, especfally if the cutting tool 
is not in first-class condition or is overworked. 

These three effects may be cumulative and at times 
will crack the tool before it^ets to th« hardening, bath. 
But if any tool is the least suspicious, it should be care¬ 
fully annealed to relieve the internal stress as much 
as possible, so as to enter the hardening furnace in the 
best possible shape. 

Hardening* practice unavoidably introduces Xfipy 
severl strains in the metal. To minimize the dangv, 
heating should be slow, and uniform so the entire tool 
will expand at the same rate; special care should be 
exercised when passing the critical range, where a sharp 
contraction in volume occurs. In quenching it is obvious 
that heavy thermal and transformational stresses must 
occur, and it should be apparent that the steel mus1 
be in the best condition to withstand the punishment 
if disaster is to be averted. 

\i 7 hon iiidffinir temneratures by eye, the tendency li 
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to ovorhoftt the*stM:I. ’ With pyrometric control, the formity, and to inspocj^ rigidly upon rdieipt of ship- 


operator is more often likely to withdraw the piece 
before it is hot enough. Water-quenched tools, cracked 
after underheatintj, have a quite characterii^tic appear¬ 
ance: the corners shell off and the ^icce parts along a 
surface which apparently was st equal temperature. 
The shelled-off corners are file-harit with good fracture, 
smooth ahd fine, grained; the core, however, never 
having been through the critical range, is coarse 
grained and Soft. 

* Appearances of cracked oil-hardened tools are some¬ 
what different. If the steel is defective, the, crack 
usually funs along the bar, following a .segregated 
streak. If crackiifg is due to poor design, the cracks 
are regularly found in certain places and have regular 
directions and similar depths. If the tool shatters into 
a number of fragmeids it is usually a poorly hardened 
tool, reheated at too rapid a rate. Such a failure is 
an exaggerated grinding crack. The cracks originate 
during heating and oxidize, then split further during 
quenching. Such ruptured surfaces are partly oxidized, 
partly clean. • 

But suppose the tool to wifhstand successfully the 
quenching operation; it is obvious that the drawing 
operation should immediately proceed to remove- as 
much of the internal strain as possible without removing 
any more of the hardne^is bhun necessai'v. A long, low 
drajv is the Way to effect this desired end. The maxi¬ 
mum amount of softening caused by a tempering heat 
occurs in 15 minutes; it takes 5 hours or more to relieve 
quenching straims—draws of indefinite length do not 
damage (he quality of the piece. 

If any straightening is done, it should he done im¬ 
mediately after the drwwing operation, while the metal 
is stfll warm. Any damage to the elastic properties 
, caused by "the overstrain of a straightening press will 
then correct it.self while the metal is cooling. cold 
straighten^g must be done, the damage to the elastic 
propprties may be cured by a short stay in boiling 
Vj^ter. 

Finally, a (rerfectly sound tool may be cracked during 
grinding. Here Mr. Palmer distinguished two types 
, of troubles, grinding checks and gVinding cracks. 
Checks are only a feV thousandths deep an* are caused 
by too rapid griming or rubbing against a dirty, dull 
wheel. (Wheels are rapidly foulei^if they are working 
on pieces the skin of which has been decarbonized dur¬ 
ing heat-treatment.) Grinding cracks, however, are 
much deeper, and repiesent the deepened check which 
opens up in a badly strained tool. 

SWDY OF C.4RBURIZ1NG 

An exhaustive'study of Ihe carburizing process was 
presented by B. F. Shepherd, of the Ingersoll-Rand Co. 
I Since a considerable portion of their carburized work 
goes into air hammers and drills where it must resist 
not only,wear but very violent and repeated shocks, it is 
clfiflr that their metallurgists must be able to cqntrol 
tlfet hardening operation within close limits. Their 
general practice is to avoid the fise of carbonized pieces 
if the part can be made satisfactorily of heat-treated 
'alloy steel, despite the fact that it may be cheaper to 
machine the softer steel,- carbonize and harden. Since 
‘,carbonizing is a process that may be expected to mag¬ 
nify any defect in the oViginal steel, it is good practice 
to keep the numbej of analyses,at the minimum, obtain 
from the manufacturer whoM metal gives greatrat uoi- 


ments. 

Several differei^t steels of first quality and qnalyses 
usually put into carburized work were studied by 
Mr. Shepherd, varying the type of cement, tne time 
and the temperature. Carbon penetration wfiS .deter- . 
mined by analyzing successive shells, carefully machined 
from the surface.- Most of the samjfies were carbonized 
24 hours at i,600 deg. F. The results were presented, 
in a series of diagrams, and only the most general con- 
clusion.s can be noted here. 

r » t’ • 

Properties Which Should Influence 
Selection of Carbonizers 

In general, it‘may be stated that a light compound 
ahd one which does not settle when packed is desirable, 
•since it is sol(j by weight but used by volume. During ■ 
heat, the compound should shrink very little, and quite 
uniformly. To avoid discomfort to workers and clog¬ 
ging smqll openings in the metallic pieces, the material 
.should be reasonably free from dust. It should not 
be too heavily “eifergized,” since such a confpound will 
damage the finish of machined steel. Its thermal con¬ 
ductivity is always low, but the higher it is the less time 
i.s required to bring the work to heat. 

Home-made carbonizers of wood charcoal and BaCO, 
are not to be recommended for miscellaneous work. 
Their shrinkage is high, they pack badly, and are very 
du.sty and dirty. If they must be used, it will be found 
that a mixture with 40 per cent carbonate gives no 
better results than a much lower proportion. 

Service is the real teat of carbonized work; routine 
te.sts are quite indirect. Samples from each heat should 
be broken in a standardized manner and the dqpth of • 
ease and refujement of grain noted. Files and sclero- 
scope may be •u.sed to test the hardness—the standard 
Brinell requires too much metal to be applicable to 
carburized work. Sclercscope teats are usually quite 
high until the carbon drop.s to 0.50 per cent. File tests 
vary with the files, the method of testing, and the 
operator, but notwithstanding fhis,, file testing is the 
usual method. 

Soft spots on hardened carburized pieces may be due 
to many causes. In good work on first-class metal they 
are quite rare. Mr. Shepherd said they had observed 
a few examples of the "abnormal structure” of car¬ 
burized, unhardened metal, described by E. W. Ehn, of 
Timken Roller Bearing Co. and blamed upon .oxidized 
metal. However, such abnormal structures as had 
been found at the Ingrfsoll-Rand plant hardened per¬ 
fectly and uniformly, 

- ^ - 

Testing of Molding Sand 

In the issue of Chf,m. & Met. for May 14, 1928, page 
860, a report of the Foundrymen’s meeting at Cleveland 
contained some misinformation on the testing of mold¬ 
ing sand. It is reported that R. E. Kennedy of tha 
University of Illinois report^ these tests to the meet¬ 
ing, but as a matter of fact the gentian who spoke 
was H. B. Hanley, chairman of the subcommittee qg 
tests. Furthermore, the quoted dimensions cd tike mold¬ 
ing box are in error. Mr. Kemuiy toforms os that 
the box finally reeqaamraded the ^Mting, committee 
is designed to give g har.B ill 
while the height varies aecoidiiqr to t^ amonnt the 
sand compresses alter uniform ramming. - 
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What Is the Future of the Mixed F.ertjlizer? 

• • 

Use of High-Analysis Mixtures Held to Be Sound 
Policy in General Farming and a Most Effective 
Supplementary Means of Increasing Crop Yields* 


By Firman E, BEARt 

Agronomisl ' 


T hebe is rather general agreement among tho’lie 
who have gi^en consideration to national prohlenfs 
that increases in the acre yields of crops are 
essential to our welfare. That the use tvf a well-chosen 
mixed fertilizer will result in a marked increase in thci 
productive capacity of almost any soil which has been 
, under cultivation for 25 years or more has been amply 
demonstrated by experiment station tests. Even in 
Liebig’s day the effects from the use of his chemical 
manures “excited the wonder of all whb pasSbd by.” 
That the manure, clover, limestone and phosphate pro- 
grm can be made equally effective i# not questioned. 
The fundamental error in many men’s conception of the 
problem of Unproductive soils lies in their assumption 
that its solution lies in the adoption of some one system 
of soil management. Undoubtedly it lies in the sup¬ 
plemental use of several systems, sometimes more of 
one, at other times more of another. 


• 

result of the fertilizer treatment the analysis that gave 
the best return per acre when the test was initiated 
would not be likely to be the one that would be the most 
effective 10 years later. The very exactness with whic^ 
the experimental field test is repeated each year defeats 
in parWthe purpose for which it is,ordinarily intended. 
The soil is dynamic and not static. 

Flexible Fertilizer Practice 

Having these points in mind, it seems desirable to 
examine somewhat careful^ another type of field 
comparison of fertilizerif in which the quantities and 
analyses applied are more in keeping with what ex¬ 
perimental as well as circumstantial evidence indicates 
to be good fertilizer practice. Such a comparison is 
also available at Wooster, havjng been begun after some 
years of study of the results obtained frjm the to^ts 
previously mentioned. The data follow: 


Measuring Fertilizer Effectiveness 


A complete fertilizer is usually more effective in in¬ 
creasing crop yields than is acid phosphate or any other 
single ingredient of the fertilizer when used alone. This 
* is rather generally accepted as a fact and is supported 
by a large amount of experimental and (jfreumstantial 
evidence. Choosing an example from the long-continued 
and carefplly conducted field tests on the experimental 
farm at Wooster, Ohio, the following data are presented 
as being of interest in this connection; 


EFFECT OF fJiRTILIZEKS ON CROP YIELDS— 
WOOSTER SILT LOAM SOIL 


Rf>lation—Corn, Oata, Wheat, 
Twenty-five Year Average Acre 


Clover, Timothy. 
Yield*, 1894-1918. 


Fertilizer 
Per Rotation 

Nodo. 

Aoid phofphate . . 

Muriate oipotaeh... 

NHrate of aoda . 

Pboapbat*-pV)taeh... 
Complete fertiliaer .. 



Corn, 

Gate, 

Wheat, 

Clover, 

Timothy. 

Lb. 

Bu 

Bu. 

Bu. 

Cwt. 

Cwi. 

0 

38 0 

32.0 

II 4 

16.3 

25 4 

320 

35.5 

42 0 

19 6 

22,3 

30 6 

260 

33.2 

35,4 

12 6 

19 4 

27 9 

480 

33.2 

36 1 

13.3 

20 8 

29,6 

580 

43.7 

44.9 

20.9 

25 9 

30 7 

34 5 

1,060 

46,8 

51 2 

28 1 

29 8 




It is not a difficult matter to fiiffi objections to such 
a type of experimentation if its purfiose is that of de¬ 
termining directly what the fertilizer practice should be. 
On the other hand, it is difficult to decide upon some 
scheme of field experimentation that will satisfy the 
requirements when one takes into consideration the fact 
that the economic factors involved are constantly chang¬ 
ing. If the cost of each ingredient in the complete 
fOrtiiizer continued tirbear a constant ratio, to the total 
coat of the fertilizer and if the selling prices of crops 
remain the same, the problem would be relatively simple. 
Yet even then It would be necessary to have In mind 
that if the prodi^ivity of the soil is increasing as a 


>li*vom a SAMT prwntdd iMtore the meeting ci NsttOBal 
rtUtav Aw^Stlon At WKlta Sulphur Sprlnip. W- Va^ June U- 


ot Ohio Stolo UnlvowItJ. CWwnhM. 


f'OMPAUIHON OF EFFKCTIVKNICHH OF VAItlOUB FERTIUZKR 
ANA1.Y8KB 

Corn. Oalji. Whflat, Clover Ilotation—Wwflter Bik Hoil, 

l‘’,iKlit-Yr«r Average Acre IncroaHea From 1,000 Lb. of FeriiUier. 


AnaiyMiM 
-16-0. . . 

-12-4. 

- 8-2 

- 12-2 .. 

-8-4 , * 
Infertihecfi yu-M, 


C^irn, Ilu. 

9 2 

10 0 
M 0 

12 9 

13 I 
55 3 


Oals, Du. 
2 5 
• 6,5 
2 4 
. 4 8 
4 J 
31 5 


Wheat, Bu, Clover.Cwl. 


7 2 
7 7 
11.6 
13 6 
12 7 
24 0 


St 
6.3 
4.7 
6 6 
7 9 
39 7 


Fertilliur applied half on oorn and Imlf on wheal 


The soil was in a fairly high state of productivity, as 
ndicated by the a^^rage yields on the unfertilized plots. 

'he rotation inefuded clover once in^4 years and enough 
imestone v*8 applied to prevent fts lack from being 
I limited factor for this crop. Comparisons wrfre made 
imong equal weights^f the several analyses used in .the 
ests. In almost every case the mixed fertilizers pro- 
iuced larger increases than tl^e acid jffiosphate alone. 

)f the list employed, the most effective analysis Seetned 
;o be the 2-12-2. 

The thing that impresses one mogt in the Wooster 
iate is the fact that the increases ly yield with the 
J-12-2 fertilizer were so mfich larger than they were 
when the acid phosphate was used aloi^e. Does It not 
seem remarkable that one can take 4 per cent of phos¬ 
phoric acid out of a fertilizer, substitute for it an equal 
percentage o4 ammonia and potash and raise .the in¬ 
crease in yield of corn 40, of oats 92, of wheat 89 an^ 
clover 36 per cent? Figuring iheee increases on «« 
basis of weighted averages according to the Dec. 1 farm 
prices for the period 1912-21, the Increase fof the, 
rotation from the use of the 2-12-2 over the acid J^QS- 
phate alone is 63 per cant, * . : • 

It might be argued that the conditions of the tost, 
were uot fair. The clover crop wae not ]dowed under ; 
no manura waa aplrfied. With reference to Ihe former 
It to .my oirfjijqn thai the plowing under of etowr at any 
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place eaet of the*MilBi8sippi River, and before long even 
west of it, ia^ot good business. What is the logic of 
growing a crop to pfow un8er except aa this is made 
necessary in intepsive systems of farming,where live¬ 
stock cannot be kept? With reference to manure re¬ 
quirements for high yields should be .satisfied with 
acid phosphate, limestone and thh frequent growth of 
legumes. But supposing the field hasn’t had manure! 
It is now time to plant corn or sow wheat! Shall we 
, suggest the use of acid phosphate or of a well-fho.sen 
mixed fertilizer? 

The low state of productivity of a cnnsiderable per¬ 
centage "of the lan^ east of the Mississippi River is due 
tg certain economic conditions which have obtained over 
Which farmers have had no control. As a result of the 
demoralizing effect of the Civil War the farmers/)f the 
South have had more or le.ss of a hand-to-mouth 
existence. Meanwhile farmers in the Eastern states 
have found themselves in 
competition with miilions 
of acres of virgin farm 
land in the We.st which 
are being exploited for 
their resources. As a re¬ 
sult of these conditions 
we are approaching what 
may be termed a “national 
soil emergeni^ condition." 

In overcoming this emer¬ 
gency condition complete 
fertilizers rightly used 
have been found to be a 
valuable aid. By the time 
their use for this purpose 
is no iongej required, the 
• more inteflsive systems of 
farming naw practiced in 
the Easteoi states w i i i 
have spread over most of 

area east of the Mississippi River and the need for 
complete fertilizers will be greater than ever. 

The arguments against the 2-8-2 and other low grades 
as weli ds low-percentage analyses no 1/lnger apply. No 
intelligent farmer need buy anything but ygh-aiialysis 
fertiiizefs, made^i# of materials of known availability. 
If yie farmer desires or should mqye in the direction of 
more intertsive iivestock farming and a bigger and 
lietter manure Vrogram^ why not suggest that he may 
be abl# to "arrive" mote quickly by the use of a complete 
fertilizer? Of course a 2-12-2 wili not supply an adequate 
amount of nitrog^ to satisfy alone the needs of large 
yields of crops, but if by its use the farmer can get a 
greater acre profit, leave a larger amount of crop residue 
in and on the soil and at the same time produce more 
manure to return to the soil, why shouldn't he use it? 

The question might be raised as to whether we have 
any guarantee that the 2-12-2 on the market will dupli- 
cMe in its effect the 2-12-2 of the experiment stations. 
TTiere is still abundant opportunity for manufacturers 
to use organic ammoniates of Ibw availability in their 
, 2-12*2 and lower analyses. However, each year finds 
mor^ of the control chemists “checking up" the avail- 
, ability of this OOpgUiic nitrogen. If the National Fer- 
. tilizer desires to rid itself of a large share 

of is directed against complete 

fertiUli^^SNi eoBunetid for its consideration the follow¬ 
ing pmiiMnl regarding the nitrogen in^mixed fertilizers 
wili^ might well be embodied in a resoluUdn io be 


« 

presented to the Asspeiation of Official Agricultural 
Chemists at its next annual convention; 

The active wjter insoluble nitrogen found must, be 
equal to or greater than the inactive water insoluble 
nitrogen found, as determined by the alkaline iperman-* 
ganate method of the A.O.A.C., unless the percentage 
of water-soluble nitrogen is equal to 70 per cent Or^more 
of the total guaranteed if the fertilizer is to be passed. 

Fortunately the ra^o of the organic to the total am¬ 
moniates decreases with the increased consumption of 
fertilizers. Furthermore, a larger percentage of the 
organic carriers are being acidulated. There is reason 
totielibve tfeat acidulated ammoniates oontain their nitro¬ 
gen in as available a form as that of dried blood or per¬ 
haps sulphate of ammonia. The comparison of the' 
commercial 2-l2-2 and the experiment station 2-12-2 is 
reduced therefore largely to a comparison of sulphate of 
ammonia and. nitrate of soda as carriers of nitrogen.' 
The opinion, based on the experimental work of ‘ 
Wagner, later supple¬ 
mented by that of Wheeler 
and Hartwell, is that sul¬ 
phate of ammbnia has an 
availability on limed soil 
of 90 as compared to 100 
for nitrate of soda. Com¬ 
parative trials on the Ohio 
Experiment Station farm 
at Wooster, on limed soil, 
the data for which are 
given below, indicate for 
sulphate of ammonia as a 
relative effectiveness of 70 
on corn, 53 on oats, 80 
on wheat and a residual . 
effect of 69 on clover and 
55 on timothy as compared 
to 100 in each case for 
nitrate of .soda. The 
weighted average for 
these crops based on relative Dec. 1 prices for the 
years 1912-21 would be about TO.^ 


COMPAUATIVE EFI'’ECT1VENKS,S OK VAIiKU'S r\lllilEH.S OK 
NlTllOGEN 

.Soil Limed and Treated With Fhodpliatr-rotaiih Mixtiirt* 
lucreasc from Nitrogen Calculated on Basis of Nitrate oi Soda nf lOfl 

Carriers of Nitrogen Corn Gate Wh©%* Clover Tinii-il y 


Nitrate of coda. 100 100 100 100 100 

Gil meal. 69 61 43 27 31 

Griodblood 61 44 49 41 19 

Sulphate of ADinioiiia . 70 53 60 60 55 


* The analyoiH of the mixture a^or the addition of the carrier of nitroceii wha 
approximately 4i-7-IJ. Tliia was implied at the rate of 980 lb. per acre per 
rotation and dintriliulLKt among the nrst three crops. 


We must admit that the substitution of sulphate of 
ammonia and of organic ammoniates for nitrate of soda 
in a fertilizer tends toward a reduction in efficiency. 
This is true at the rates in which fertilizers are applied 
in general farming. It may not be true when large 
amounts are used, but probably in the latter case appli¬ 
cations of the most available carriers of nitrogen from 
time to time through the season rrilher than in one 
initial application are to be preferreft. On the other 
hand, it must be kept in mind that the farmer has 'a 
much better opportunity to make a profit from the use 
of fertilizers than the experiment station data indicate. 
An important reason for this is that he can vary his 
fertilizer from year to year or from crop to crop to fit 
the need, a thing which cannot be done in the fertilizer 
tests. 


There is nothing fundamentally wrong 
* with the practice of using high-anUlysis 
mixed fertilizers. Every one of the analyses 
included in the Ohio Standard Dozen and in 
the similar lists suggested by agronomists of 
other states will be found to be a good in¬ 
vestment on most of the land which has 
been under cultivation for 25 years or more. 
Fertilizers are not intended to take the place 
of manure and clover on a livestock farm. 
But as long as they can be used with addi¬ 
tional acre profit, why not use them? The 
mere fact that they have been misused can¬ 
not be construed as any very legitimate 
argument against the mixed fertilizer. 
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New Bolting Reel 

A machine that will sift finely pow¬ 
dered materials through a fine mesh, 
will at the same time aerate them, 
will prevent separation of the lighter 
,and heavier ingredients and has a 
continuous large capacity is pre¬ 
sented in the new vertical bolting 
reel made by the J. H. Day Co., Cin¬ 
cinnati, Ohio. 

This reel ^las a vertical cylindrical 
bolting drum, inside of which are 
placed a sertes of disks and a fan. 
The shaft revolves at 1,200 r.p.m. 
The feeder, which is on top of the 
machine, allows the material to fall 
evenly upon these disks and the air 
current created by the fan blows the 
material through the screen. 

A brush is caused to revolve in¬ 
side of the screen against the surface 
of the mesh, thereby keeping it free 
" ffbm an accumulation of material. 
Around the .screen is an expansion 
chamber inclo.sed by four doors. 
These doors are covered with mu.slin, 
which permits part of the air to pass 
out but retains the sifted material. 
This material slides dijwn inclined 
surfaces on the doo*s and falls into 
the hopper below the screen. The 
majority of the screened material 
falls directly into the hopper. On 
the bottojn of the hopper is placed 
a cylinder which,acts in fWo capaci¬ 
ties—one half of this cylinder is used 
to catch the dust from the air cir¬ 
culation between the outside of the 
sifter drum and inside and is\on- 
‘ nected to a cylindrical dust collected' 
at the bottom, whic^ has a spiral 
'•conveyor in the middle. All air pass¬ 
ing through this drum and against 
the baffles in it deposits the dust in 
suspension, and it is conveyed to the 
discharge hopper. The material 
which falls to the middle of the cyl¬ 
indrical chamber, however, is carried 
by a conveyor rujining in the oppo- 
si^ direction to the tailing dis¬ 
charge. The air that passes 
through the muslin in the doors is 
replaced by air cAning in through 
the intake, thereby reclaiming as 
milch as possible of the material in 
suspension. A can or other con-' 
tainer may be placed under the dis- 



THE DAY VERTICAL BOLTING REEL 


charge valve and the sifted material 
removed from^he hopper, if desired. 
This connection can vary, depending 
upon the installation requirements. 

From the above description it can^ 
be seen that within the walls of this 
machine is a complete unit, ca|Jhble 
of automatically feeding material 
into the sifter, accumulating all of 
the sifted material in the hopper, 
and discharging the material into a 
container. The advantages, of this 
machine lie in the fact that the mate¬ 
rial is passed through the screen by 
the action of an air fan instead of 
by the Ordinary method of gravity 
or vibration. The material is given 
a gyratory motion and is blown 
through the screen, which is station¬ 
ary, around a cylindrical drum. »It 
provides a continuous soperation, 
which is very essential for large 
capacities. The capacity of this ma¬ 
chine is four or five times greater 
than that of the ordinary bolting 
reel; it occupies less floor space and 
is very efficient in operation. These 
machines are motor driven from the 
top and the operation is compara¬ 
tively quiet. It aerates the powder, 
thoroughly blending any nlateriala of 


lighter or heavier density, and will 
even operate successfully where 
slight traces of moisture are present. 
The material passing through the 
screen has the appearance of a cloud, 
and the sifting oi all powders cay be 
taken care of. 

A few of the users of this machine 
are: Pompeian Co„ Cleveland and 
Toronto; the Armand Co., Des 
Moines, Iowa; Potter Drug & Chemi¬ 
cal Co ( Malden, Mass.; Andrew Jer- 
gens Co., Cincinnati, Ohio; Columbia 
Carbon Co., Charleston, W. Va.; 
Crown Chemical Co., Indianapolis, 
Ind. 


* > 

New Chemical Pump 

The Arrow Pump Co., Buhl Build¬ 
ing, Detroit, Mich., has incorporated 
its ring-oiled packing gland feature 
in a motor-driven centfifugal pump 
While it is an tconomical and effec¬ 
tive unit for a number of varfoue 
purposes, it is distinctly so'in chem¬ 
ical industry service, where it it 
important that a pump b\ immune 
from injurious effects of tlte liquid 
being handled. 

The construction protects the 
bearings from coming in contac' 
with the liquid being pumped ane 
provides a positi^ie supply of oil ti 
them with its riag* oiler, fft Is i 
centrifugal pump with only ^ni 
working part, the impeHer, whicl 
will wear injleflnitely«in most scrv 
ires. A priming chamber fh thi 
pump enables it to retain its primi 
and work within its suction capacitj 
above the level of the supply withou' 
the use oP mechanickl prime retain 
era such as foot or check, valves 
which in service where liquid con 
tains foreign matter are not depend 
able on account of such su^tanct 



ARROW ICBNTRirUOAL e.UMP 
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pnventtttg v£vef from seating 
tffhtiy. 

The unit is compact. It* requires 
no base and caq be ass.embled for 
floor or side wall mounting. As both 
motor and pump bearings are ring 
oiled from large oil wells, they n.ay 
be locate'd in isolated places where 
little or no attention is given them 
over long periods. 
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Pendulum Hardness Tester 

, Edward G. He/bert, Ltd., of Man¬ 
chester, England, has put on the 
market an interesyng machine for 
testing hardnes.s. As seen in the 
illustration, the instrument is unique 
and simple. A yoke, containing ad¬ 
justable weights, is balanced upon a 
ball of ruby or of steel 1 mm. in 
diameter. By means of the adjust¬ 
ing nut immediately above its su])- 
port, the position of the inclosed 
weights, and therefore of the centei' 
of gravity of the entire instrument, 
may be varied somewhat.# For ordi¬ 
nary tests, ftiese adjustments are so 
made that the center of gravity is 
slightly below the ball, the entire 
•mechanjsm being equivalent to a pen¬ 
dulum 0.1 mm. in length. 

If this instrument is placed care¬ 
fully upon a surface,»is tilted to one 
sidff until an attached spirit level 
■ comes to "zero and is then released, it 
will 8win& pendulum fa.shion, the os- 
cillations^radually decreasing owing 
to JLhe ftict that some energy is ab- 
^|orbed by the supporting ball rolling 
out or elongating the original’inden- 
tion. Consequently the energy ab» 
sorbed In thus displacing the metal 
Is taken from the* potential energy 
of the t>endulum,»and the swung is 
shortened. The position of j.he 
butble on the scale at the end of the 



Diaphragm Pump for 
Filter Presses 



r 

The makers pump 

is very efficient, generates pressure 
up to 100 lb. and has a very* good 
suction lift. It is of the ^i|plex tjpe 
and is fitted with a large eapansion 
chamber. The pressure g«rtarated is 
steady and shows very little fluctua¬ 
tion. The liquid end, being a simple 
casting, can be made of suitable 
materials such as cast iron, bronze, 
lead, hard rubber, etc., and the pump 
can be used for hitndling acids and 
corrosive liquids by choosing a suit¬ 
able liquid end. 


.SlIltlVKK D1APHI!A(:M pump 

first swing shows the work done by 
the ball on the .specimen and meas¬ 
ures its hardness. 

Another useful method of conduct¬ 
ing the test as recommended by the 
makers is to measure the time con¬ 
sumed in making ten swings. It is 
stated that tests taken either way 
are consistent among themselves and 
comparable each to each. An empiri¬ 
cal relationship between hardneys as 
determined by the pendulum hard¬ 
ness tester and the Brinell hardness 
scale has also been established. 


DETHfelONINO HARDNESS OF A 
VILUNO CUTTER HELD IN A 
UNIVERSAL FIXTURE 


A*pump designed with parts mov¬ 
ing in the liquid pumped is liable to 
excessive wear when pumping liquids 
containing gritty solids in suspen¬ 
sion, such as are encountered in filter 
press work. With this fact in mind, 
T. Shriver & Co., of Harrison, N. J., 
have designed and are now market¬ 
ing a diaphragm pump for use in 
conjunction with this filtering equip¬ 
ment. 

In this pump the diaphragm is 
moved by a series of concentric rings 
on»the one side and by a crescent 
shaped dislf on the other. It is sup¬ 
ported at all points during the dis¬ 
charge stroke and should have a very 
long life. The diaphragm and liquid 
end can be removed for cleaning or 
replacing in a few minutes by taking 
out a few bolta. The liquid passages 
are oversize so as to minimize fric¬ 
tion, and the ball valves are of the 
self-cleaning type. The moving parts 
run in a bath of oik 


Correction 

I the Editor of Chem. & Met .,. 
Eguijment News Department: 

Sir— I note that you inserted,'on 
May 28, an article on ouf C-22 brick 
under the heading of "High-Tem¬ 
perature Refractory.” This is un¬ 
fortunate, for our material is not 
recommended as a direct refractory 
except in certain ca.ses, and we are 
anxious not to create an impression 
that might cause misuse of the ma¬ 
terial. 

It is true, of course, that it will 
withstand conditions which in many 
cases would classify it as a refrac¬ 
tory material. The material, ho^-. . 
ever, is recommended'and used as an 
insulating material and is very sel¬ 
dom exposed directly to the action 
of furnace ga,ses, as is often the case ■ 
with refractory materials. 

We trust, therefore, that you will 
make this correction in an early issue 
of Chemical & 'Metallurgical Engi¬ 
neering. 

Celite Products Co., 

A. W. Knight, 

^ General Sales Manager^ 

- 
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Corporation 
-New booklet 


America, 
steam Jet 


American Foundry Equipment Co. New 
York city,—BulleUn 682. Bulletin on cloth 
screen type of duet arraetera. Bulletin 685, *• 
on aandbloat preaaure tanks. 

Auja-OnALMBBS Mro. Co.. Milwaukee. 
Wla.—Bulletin 1822, A bulletin deecrlblna 
Uve •Jones-Belmont flotation machine. 

Dwioht P. Robinson A Co„ New York 
City—A folder showing some recent work 
of this Arm of consulting engineers, ihclud- 
ing several chemical plants. 

Ajax ELKtraoTOpimo Cobfobation, 
Trenton, N. J,—Bulletin 8. A .new bulletin 
describing the AJaagNorthrup hlgh-fre- 
oueney Induction furnace of 86-kva. capacity 
tar use In obtaining temperatures up to 
8.0B0 deg, C. 

Trb Foxbobo On., Foxbore, Uase.—Bulle¬ 
tin 161, A new bulleMn on the FMboro type 
of triplex draft gaga. 

Thjg PrAtiDLn Oo., Rocheoter. N. T.—A 
bo^ wjUM "A New EXatoJflUt Tfatw- 
^aUon,” Osaerlblng the new mudter One 
of W^ta^a truck and eoMaintr • 
Mt ta^ whj^ are of Mereat to indiotry 
other tfaBA miOt ditMbuthMk 






ma • uw 

'ag«nt U idded’and th* mixture formed 
,into blacks, which are dried and thed 
heated ty withip 800 deg. F. of t)ie 
meltinir point of the refractory mate¬ 
rial. The blocks aae then crushed to 
the desired extent. The refractory 
* * material thus formed is composed of 

Of Interest to the Ceramic Industries shape with rough surfaces well adapted 

, to knit together iftidcr pressure and 

Developments in Manufacture of Glass, Refractories and with a high percentage pf voids, the 

Electrical Insulators , • material being of a highly spongy na¬ 

ture. It can be compressed and molded 

W ITH the development of eon- tionary dedector to a belt conveyor vrith no bonding material, and is 
tiifUous tanks, automatic blowing which extends into and across the feed withstand bumii\g in the 

machines and traveling leers, the pro- end of the leer. It i.s evident that the kiln to a higher temjerature than uauil, 
duction of bottles has become almost tflsk will serve to space the bottles on thus^giving a more serviceable product, 
automatic. There is a break, however, the carryiiig-irt Ifelt and thus prevent (1,4.13,40)8; May 1, 1923.) 
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between the blowing machines and the 
leers, this transfer being made almost 
entirely by hand, although a great deal 
of thought is directed toward the 
elimination of manual labor at this 
point. For example, Michael J. Owens 
has offered % solution in patent 1,456,- 
966, issued May 22, 1923, and assigned 
to the Owenj Bottle Co. As the bottles 
or other objects are hot and somewhat 
plastic as discharged from the forming 
molds, means must be provided for pre¬ 
venting them from knocking against 
one another or coming in contact until 
they have cooled to a certain extent. 
For this reason, the bottles slide down 
an inclined chute from the forming 
machine to a rotating disk, from which 
they are delivered by means of a sla- 


contact. If desired, the dhk may be 
pertorated and air blown through to 
assist in cooling the ware. From the 
carrying-in belt, the ware is discharged 
pcriodicaWy onto the lijer conveyor by 
means of a cam-operated pusher bar. 

Improving Structure of Bauxile 
Refractories 

In order to destroy the cleavage 
planes present in natural materials such 
as bauxite used in the manufacture of 
refractories and at the same time obtain 
properties which will permit molding 
without the use of a bond, Louis P. 
Kraus, Jr., of New York, first mixes 
the material with twice its volume of 
ground wood. An aqueous bonding 


Slag Substitute for MagneiUm 
Brick 

Magnesite converter linings are sub¬ 
ject to rapid deterioration and their 
renewal is frequently a matter of 
serious cencern, for there are timet 
and Iffcalities when and where it is 
practically impossible to obtain magne¬ 
site brick. Attention is called by Calvin 
Payton of Douglas, Ariz., in patent 
1,463,993, issued May 1, 1928, to a 
substitute • which is readily available 
wherever a converter is btjng run. Ttois 
is nothing more than converter slag so 
prepared as to be high in magnetite 
and low in silica. Copper matte is^ 
blown in a converter without the addi¬ 
tion of the usual excess silica and, aa 
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T1)P following , nnniboi’H huve boon 
sclectorl from tbc latest available Issue 
of the nasetti: of the United States 

Patent Offloc because they appear to 
have pertinent Interest for Chem. 4 Uei. 
readers. They will b# studied later by 
Chem. i Met.'a atafi, and Ibose which. In 
our Judgment, are most worthy will be 
published In abstract. It Is recognised 
that we cannot always anticipate our 
readers' Interests and accordingly this 
advance list l.s published for the bonellt 
of those who may not rare to await our 
judgn^ent end synopsis. 

1,468,167—Method of and Apparatus 
for Feeding Molten (Hass, S. Davidson, 
Hillsboro, Ill., assignor to Schram Glass 
Mfg. Xlo., St, Louts, Mo, 

1,468.204—Pump. R. W. Tibbetts. 
Roxbury, Mass. „ 

1,468,234 — Separating Solids’ From 
Liquids. H. C. Miller, Bokersfteld. Calif., 
aHHi^nor to Standard Oil Co. of (iall- 

1,468.25 6—Cellulose Ether Compoai • 
tion. A. P. H. Trlv^U, Rochester. N. T., 
assizor to Kastmnn Kodak Co. 

1,468.273-4 — Weldlnjf Apparatus and 
Process. M. B. Clawson, Upper Mont- 

1,4’58 288—Furnace for Melting Metals. 
G. D. Paulds, Philadelphia. Pa. ^ 

1,468,291—Apparatus for Dehydrating 
Petroleum OllSa F. W. Harris, I^os 
Anifeles. Calif., aasignor to the Petro¬ 
leum Rectifying Co. 

1.458.809-10—Method and Process of 
Making Sulphltssand Bisulphite Liauors. 
O. A Richter. Berlin. N.^ H. assignor 
to the Brown W., Berlin, N. H.^ ^ . 

1,468.822—Process of Manufactunw 
Abraidve Disks. 8. M. Bullock and H. S. 
Dloyd. Chicago, lU. ^ ^ , 

1.46JA8*—Helrtt Indicator tor Uq- 
uldo. R. Orlnirtiaw and C, J. Weis, 
Clyde. Ohio. ^ , 
l,4liS,t61-^>gthod tjf 

Produehu Carbon. C. Br^- 

Irn, SMlgnor to IKuirde-Lotbstona car¬ 
bon ^!7»(iinroe, La. 


1 4.68,3.67 — Apparatus fu^ KxtrHrtlng 
Volatile Matter. Postel, New York 
City, assignor* to American ShHlo Re¬ 
duction Co., York City. 

1,458.376—Method of Making f.crumlo 
Producls. Edward Anderson. Dayton, 
Ohio, assignor to the A. A- .Simonds- 
Duyton Co.. Dayton, ,ri-«„„g. 

1 458 389 — ManufHcture of v Iscose 
Silk E Bronnert, Mulhouse, France. 

1 458,403—Vacuum Dehydrator. C. B. 
(JleNsner. Porlland. Ore, „ 

1 468.410— Method of Apparatus 

for Producing Charcoal and Byproducts. 
S. Hiller. San FranrlBoo, "’a 

to I’aclflc By-Products Co.. San JosA 

^^1*468.442—Method of String Balt. A. 
Schilling, San Francisco, Calif. 

1 458 443—Process of Treating Hydro¬ 
carbons. A. Schwara. Montclair, N. J.. 
assignor to the Petroleum Siuul Prod¬ 
ucts Corp. of Delaware. 

1 458 461—Process for Bleaching Ba- 
rvtes 'h K. Ayers, xHt. Louis. Mo. 


Method of Making Same. F. VolUck. 
Vienna. Austria. ^ 

1.468.568 — Method of Producing, a 
RustleHB Iron AHoy. W. Bennett, Wei-* 
llngton, New Zealand, 

f.4.')8.r-^5—Process for UUUalng Im¬ 
pure Gases or Exhaust Gases Containing 
Carbon Dloxldo. F. Riedel. Easen. Oer- 
iJiany, assignor to Riedel Fertlllamg 
t Process Co., Blixabeth, N J. • 
1.468,648 — IToceM for Absorbing 
EthHene and Its Homologs. R. Bngol- 
hardt, W. Lommel. A. Assenbeck. Co¬ 
logne, Germany, asslambrs to Ftfrben- 
fabrlken, l^everkusen, Germany. 

1 dB8.660-1—Process fof Production of. 
Calcium Chloride. V. M. Goldschmidt, 
Christiania, Norway. . 

1 458,670 — Mftnufacturmof Alkyllxed 
Derivatives of Hydrocuprelne. H. Thwn. 
Frnnkfort. assignor to Verelnlgtd Chrnin- 
fabrlken Zimmer & Co.. Frankfort, Oer- 

*"iT 68.716—ProoMS of Mal^, 
benzoic Acid and IftteipnedUltat. B- A. 
Idovd. Now York, and V. P. Gwrtion. 


'lea. sj' k’l.. -- oenzuM' /wn* aim • •_ 

1 468,467—Method of and Awaratus j.ioyq, Now York, and V. f. Oonflton. 
,r Concentrating Ores. S. H. Dolboar. Hroogiyp, n. Y., nsslmorit to W. M. 
in Ffanciaco, Calif., assignor of one- ovoavenor, Ntiw York (fity. 
ilf to K. L, Oliver, .San Francisco 1.468,728 — Refractory impositions. 

1.468.478 —Process of Pr^uclng a j Ohman. Buffalo, N. T., decsajWd, 
atalyst From Vanadium Pentoxlde and ,,y q wiilte. asslrotn to Buffalo 


for Concentrating Ores. S. H. uoiDoar. 
San Fsancisco, Calif., assignor of one- 
half to K. L, Oliver, San Francisco. 

1 468.4’i8—Process of 1 reducing a 
Catalyst From Vanadium Pentoxlde and 
the Product Thereof. H. D. Olbbs, 
Penns Grove, N. J., dedicated to {ho 
government and people of the United 

*L468,491—Method of Making Okl- 
dlied Aromatic Substances. R. H. Mc¬ 
Kee, New York City, and K C. Cooper 
White Plains, N. Y., assigned to sold 
McK^o 

1.458,4»l—ApparatuaforJMlxlng. P. I. 
Mathews and It. M. Willis, Newark, N. J. 

1,458,498—Varnish Composition. L. 

• Mauerhofer, New York City. 

1,468,62$ — ProCbss for Fixation of 
Atmosphertc Nitrogen. F. Daniels, ^t 
Falls Church, Vo., and 0. K. Wulf. Nor¬ 
wich. Conn. _ . 

1.468,64b-^PrO(!eM for th* Monuloo- 
ture of JMspertolds. H. FUiaaon.. Bom- 

^"SsSsSSSonamsatltm Produot- wod 


by C. A. Wlilte. assIrotH to Buffalo 
Refractory Corp., Buffalo. 

1,468,868—^Process of Produelng^HOTO- 

geneous Porous Materials. M. O. Bern, ■ 
Christiania. Norway, amlgnor to Itorsk 
Induitrl Hypotekbank, Christiania, Nor- ^ 

’'%58,898—Registering Mechanism of ^ 
Gas Analysis Apparatus; O. Rodhe, 
Stockhedro, Sweden. _ 

1.468 A94 —Refrigerating API»rati» 

H. W. Wolfe. Phlledelphla. Pe. ■ * 

1,468.918—Non-Recrystalllied grfrM- 
toty Material W. A. Parish. IhiAalb, 
KT.. assignor to jBntWo Refractor# 
Corp., Buffalo, N.,y. ! 

; -. " F " ^ V 

ting lOc. to the CSimmlssloner of Patents, 
Washington, D. C. ■ 
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H resnJt, a ala^ higfi in magnetic irort 
oxide and low in silica is produced, and 
this slaf whye molten may be poured 
into suitable molds and will upon cool- 
in<f form bricks wjiich may be employed 
for the purpdse stated. In produci^j? 
thig m^jfnetite sla^, in the- manner 
above pointed out, the temper^ure 
within the converter Will rise a.s high 
as 2,COO to 2,700 *deg. F., and it is at 
this temperature that the rapid oxidiza¬ 
tion of the iron content occurs and the 
magnetic"oxide is formed. As the or¬ 
dinary working temperature of a i-on- 
verter ranges from 2,200 to 2.:l.‘i(l deg. 
F., it will be uni^rstood that a lining 
of the magnetite slag will readily with¬ 
stand this lower temperature. Of 
course the slag m^ be employed in 
vailous ways. It may, as staled, be 
molded in the form of bricks, it may be 
cast in lining sections of various shapes 
and dimensions, crucibles may be east 
therefrom, and in fact the material may 
be employed as a lining or as a body 
material wherever the r?ilu<j^ion of 
metals by fusion is to be accomplished. 

Electrical Ingulalom From 
Potcdcred Talc 

Massive or solid talc, when free from 
spams or flfsures, is in itself highly 
di-electric and is especially adaiited 
for use in insulating articles, but is 
impractical from a manufacturing 
• standpoint owing to the difficulty of 
obtaining large quantities in block form 
free from fractures and uniform in 
texture. It l as also ig'en found almost 
impossible to mold powdered talc and 
subscqueflily treat it withsut minute 
fractures being formed. It has recently 
been nottjl, however, that phenol con- 
densatiotr products may be used as 
tepiporm-y binders for powdered talc 
» with excellent results. The mixture is 
Wnolded into the desired ahn|H' under 
pressure, which for spark plug cor^' 


CHEMICAL AND METALLURCJCAE ENGINEERIAg 

/ ' 

the plate. Uifficuities, however, are 
often encountered in completely remov¬ 
ing the cake in this manner, and it is 
for the correction of these difficultiec 
that, George H. Fifield, of Culver, Ind., 
has been granted a patent, assigned to 
the .Standard Oil Co. of Whiting, Ind. 

He provides a filtering apparatus, cir- 
cular*in form, having openings at leqst 
half the radius of the disks above their 
centcrs._ On cither side of the plate is 
mounted ij disk of woven wire, provided 
with openings alignir^t with those in 
the plate.j • i ^ 

In the process of removing the wax, 
steam is introduced through a small 
pipe in the inside of the larger filter 
openings. The heatc'd pipe melts the 
wax surrounding it and enlarges the 
open passage for liquids through the 
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press. Water, preferably at about 200 
de^. F., is then introduced into this 
passage and rapidly melts the wax in 
the press. The relatively high position 
of the liquid passage through the paess 
causes all the wax above the passage as 
well as below it to be melted. The 
melted wax drains through the filter 
cloth and out ok the press, being sep¬ 
arately collected for further' treatment 
after separation of water from the 
melted wax by settling. 

In many cases the introduction of 
steam for the purpose of melting the 
wax in the passageway m^y be en¬ 
tirely dispensed with, the hot water 
I eing directly introduced into the press 
and traveling through same channels 
as the oil and wax. (1,455,430, issued 
May 15, 1923.) 


Mriiiiiinii|yiiiiiippifiii 




Book .Reviews 




Mechanical Preparation of 
Ores and Minerals 

Authoritative Treatment of an Important Phase of Chemical 
and Metallurgical Engineering 

Ky a. W. Allen 

AH.sisUttit Editor, Cfiem 4 Met. 


'J’exT Hook or Ork Drkskino. Hy .S' .1 
TtuscoU. 6S0 pp , Ulus. New Yort:: Tlie 
Miicroi'lliiri t'o. price, $11. * 

In thesa day.s of too-frequent irre 
■sponsible publication it is a pleasure to 
welcome the appearanse of a technical 
treatise that breathes the atmosphere 
of the operating plant, yet withal is 
characterized by the ease of scholarly 


may be 25,000 lb. per sq.in. It is also • presentation. The treatise under 
desirable to apply a,vacuum to the mold 
just before eompressing, in order to 
eliminate entram*d air. Heating to 
200-400 deg. F. puts the molded nmte- 
rilil in corgiition for machining to final 
shape and djfiensions, allowance of 
coursy being mane for Idle slight, very 
uniform shrinkage wlticli occurs in the 
subsequent operation of heating to 
about 2,000 deg. g. In some cases, the 
di-e)ectric capacity at high temperature 
may be increasifil by impregnating the 
ware with soluble metallic compounds, 
sulphates andechlorides of aluminum, 
iron and chronium being preferable. 

After this treatment, the ware is again 
heated, (1,453,726; Theodore C. Prouty, 

Ttf Los Angeles, assignor to Proutyline 
•Products Co., May 1,,1923.) 


• A Filter Pr'etn for Wax 

Xhe flttratioii of paraffine wax from 
chilled oil is in many ways an ideal 
filtering opwation, particularly in the 
eaib witlii $fhlch the filter cake can be 
nmoved ireni the ii^. IMgh-pres- 
nre itean ia nonlia%. Uayd for the 
limneae a| meltisg tbt.tmx away from 
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view is such; and there can be no doubt 
thdl it will be given front rank among 
text hooka on the subject, which is one 
that is so intimately connected with 
chemical and metallurgical engineering 
that no excuse need be made for the 
appearance of a review in these pages. 

The inadequacy of existing text books 
is given in the preface as the principal 
reason for the compilation of the 
volume; to the contention that such 
inadequacy exists few will .disagree. 
Professor Truscott modestly attributes 
his competence for the task mainly to 
the published work and experiences of 
others. Lest this should he taken too 
literally, it will not be amiss to point 
out that lie achieved an international 
reputation as a successful engineer and 
technical writer long before becoming 
professor of mlbing at the Royal School 
of Mines in London. 

All text books on ore dressing begin 
with a definition of the term, which, to 
Professor Truscott, comprises “that 
series of preparatory operations to 
which crude ore is submitted till any 
further work to extract the metal¬ 
liferous content is best conducted metal- 


lurgically." The impos.sibility of limiting 
the scope of metallurgical operations 
permits considerable latitude in the 
definition. The present volume deal$ 
with comminution, sizing, gravity con¬ 
centration, flotation, magnetic and 
similar types of separation. Other text¬ 
book writerir have included amalgama¬ 
tion as an essenVial phase of ore-dress¬ 
ing operations. Almost all consider 
flotation outside of consideration, possi¬ 
bly because it is a comparatively recent 
art. There may be disagreement that 
its practice should now be considered as 
non-metallurgical. ‘A few years ago I 
endeavored to simplify matters by 
pointing out that “the vaVious proc¬ 
esses involved in the extraction and re¬ 
covery of the valuable portions of an 
ore have specific designations,” and that' 
a clarification of ideas on the subject 
might result if ore dressing were con*, 
sidered as “covering the reduction or 
other mechanical handling of the ore, 
whereby one or more products are ob¬ 
tained in a condition to be treated for 
the isolation of their valuable contents 
by amalgamation, concentration, wet- 
chemical, smelting or other process, of 
recovery.” The disadvantage of Pro¬ 
fessor Truscott’s classification is that 
flotation metallurgists and millmen ntay' 
ignore the book, thinking that their 
specialty is not treated; others may be 
disappointed at fte exclusion of what 
they have been accustomed to find in 
standard text books. However, these 
comments are by the way and of little 
moment.' If fault can be found with 
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the book, it will te that the author has 
been generous in his interpretation* of 
the scfpe of the subject, and readers 
will benefit accordingly. 

Somminution i^ dealt with in a thor¬ 
ough manner. A discussion of the 
. theory oi tmshing shows that the Kiclt- 
Rittinger controversy is by no means 
dead. 


volume limits, in Kveral instances, a recognizable assany kin of its acknowl- 
more detailed description of some of She edged progenitor, and Brannt'a name is 
mstrumenta employed in every well- Vreserved, probably through sentiment 
equipped laboratory. on the part of its author. The jiook is 

in Part HI consideration is giv^n to comprehensive almost to a fault, in- 
the materials and products of chief ceding as it does nearig all that one 
interest to the agricultural chemist, would expect in the way of topics in a 
feeds, oils, fata and waxes, book on non-ferrous metals and several 

trlito+o •s^ilei __ xl:*_ ^ 
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string support for Kick’s law^is dpiry products, soils, fertiliiera,•insec- thinga—for example 

■»« fko TQ/sf Titof “l# Krk/lioci (U,. _1 * _• :j_. mt .• i ^ * 


based on the fact that “if bodies of the 
same material and shape but of dif¬ 
ferent mass be dropped separately 
from a height just sufficient to break 
them, it will be fiftnd that the height 
' is much ihe same whatever the mass. 
■Dropping from the same height the 
velocity factor in the energy developed 
remains constant, and that energy must 
vary as the mass; and since in each 
. case the result is fracture, it may be 
assumed that the energy required to 
produce fracture varies as the mass or 
volume of the piece.” 

Chapters on sizing and what is 
termed watgr concentration are fol¬ 
lowed by a well-rounded account of the 
flotation process—methods, machines, 
agents, general aspects and theory. A 
feature of the book is the thorough 
manner in which magnetic, electro- 
•static, pneumatic and centrifugal sep¬ 
aration has been treated. Final chap¬ 
ters di.scuss heat-treatment, the control 
of operations, ore-dressing systems and 
plants. Taken altogether, the volume 
gives evidence of careful and painstak¬ 
ing presentation, based on an intimate 
knowledge of the subject and an ability 
•iw tq. Pi'e.sent facts and theories with un¬ 
usual clarity of expression. It will take 
Its place in every technical library as 
an essential book of reference on the 
mechanical preparation and concentra¬ 
tion of ores and minerals. 


Elements of AgrituUural 
A Italy tit 

Qcantitative Aobicultoral Analtbib Bv 
A' dward O. Mahin, Ph.D. and Ralph H 
Carr, Ph,T). S29 pp. McGraw-Hill Book 
Co„ Inc., New York, Price, J2.7G. 

Tbe authors state in the preface, 
“We recognize th^ futility of attempt¬ 
ing to train students for technical or 
professionhl careers by teaching them 
only the technical notions and pro(;|Ssea 
of chemistry without the scientific de- 
' velopment of fundamentals.” Thqy 
have then proceeded, with this thought 
»c!early in mind, to proffiice an excellent 
small volume dealing with the chem¬ 
ical analysis of agricultural products. 

Part I contains chapters on the 
theory and general principles of analy¬ 
sis of most interest to the student of 
agricultural chemistry, with methods 
for the determination of some of the 
more common elemerts. 

Part II covers ^special measures— 
namely, density and specific gravity, 
heat of combustion, index of refraction, 
optical rotation and hydrogen-ion con¬ 
centration. In Part il tbe authors have 
performed a distinct service in empha¬ 
sizing tbe importance to every chemist 
of a knowled^ of the instruments and 
methods used In industrial work. It is 
to be regretted that tbe size of the 


ticides and fungicides. The methods 
given for the necessary determination 
of the constituents of these products 
are, as stated *y the authors, official 
where practicable. 

The hook is so #iell gotten up and 
such a valuable addition to our text 
bqoks on chemistry, it is hoped that its 
reception may be juch as to induce the 
authors to prepare a largely and more 
comprehensive text along similar lines. 

W. W. Skinner. 


' Metalt and Afloyt 

Metals anp Thkik Aliaiys. By Charles 
a Vickers Ih-nry t'aroy Buinl & Co., New 
Vork. Sxil iti., Kix plus 7G7 pp , with 1^0 
cnsr.-ivingM rdcc, |7.B0. 

Mr. Vickers has prepared a book that 
as a practical treatise on the non-fer¬ 
rous metals and alloys is almost en¬ 
cyclopedic in its scope. Although con¬ 
ceived originally as a revision of 
Brannt’s “Metallic Alloys,” the neces¬ 
sary process of modernization has pro¬ 
duced a work that is altogether un¬ 


important Articles 
In Current Literature 

.VR)!',' than fifty IndUBlrlal, tcrluilral 
(>r%ctentiflc periodicals and trade papers 
are reviewed regularly by the slnll’ of 
('hem. d Met The articles Usted helow 
have been selected from thtwe publlca- 
lions because they represent the most 
conspicuous thqpies In contemporary lit¬ 
erature, and consequently should be of 
considerable Interest to onr readers. 
Those that are of unusual Interest will 
bo published later in abstract In this 
department: but since it Is frequently 
impossible to prepare a sattsfardory ab- 
.stract of an article, this list will enable 
our renders to keep abreast of current 
literature and direct their reading to 
advantage. The magazines reviewed 
have all been received within a fort¬ 
night of our publication date. 

Tirn CouAiD Mill Anonymous. Cur¬ 
rent British practice in the use of Plau- 
son's apparatus for produelna rolloldal 
solutions, Engineerttiff (IsOndon). June 
8, 1923, pp. 705, 706, 

Bulk Matebialb Hanulino ano the 
Common l.Anoa Shobtaor. Marlhew W 
F'otts. The various types of apparatus 
available and methods of operation de¬ 
scribed from the labor-savlnR standpoint. 
Industrial Management, June, 1923, pp 
88S-346, 

SBI'ARATINO THK OaBEB FoaMKII IN THE 
n-BOTTL Aiajohol-Acbtonr FKRMRNTA- 
TioN I’ROCESe E. W. Blair, T. S. Wlieeler 
and J. Reilly Investlaatlon of a frac¬ 
tional eoiutlon method for separation 
and collection of carbon dioxide and 
hydrogen. J. Sac. Chem, Ind.. June 1. 
1928, pp. 2a6T-210T. • 

Kecbht DEVKIAII'MRNTS in» Ohbmicai. 
Plant. Arthur B. Beover. To) Details 
of an aold-rcalsttnk centrlfunal pump 
with equivalent hetzht of lift 100 ft,, 
delivery 4,600 gnl. per hr., sp. p-. 17. 
<b) A new type of gas scrubber. J. See. 
Chem. Ind., June 1, 1928, pp. 240t-24 2t 
T ii* Sorption Activitt op Carbon. 
J B Firth. Method of activation, fac- 
tors affecting activity and theory of 
mechanism, if. Boc. Chem. Ind., June 1. 
1928, pp. 242T-244T. 

Profit anp Ijoss MnKRS voa Steam 
Plants. B. H. Childs. Application of 
a standard oott system to tbe paper mill. 
Paper Trade Journal,. June 14, pp. 67-69. 


a very cogual 
chapter on iron, steel, cast iron, etc.— 
that could very logically have been 
omitted. Without the on<? chapter on 
iron the book would be 100' per cent 
non-ferrous. The one-book type of stu¬ 
dent turning to non-ferrous metallurgy 
would find this work.a wonderflil boon, 
because between its two covers is eiur 
braced something about almost every¬ 
thing. 

One of several things thal add vklue 
to this work is the fact that the author 
has drawn liberally from current tech¬ 
nical journals and other more frag¬ 
mentary sources for much of hia ma¬ 
terial. This has given it an air of 
freshness *nd helped produce a volume 
that in matter is representative of 
modern conditions. Of course the spe¬ 
cialist will find considerable that has 
been overlooked or that is slightly in¬ 
correct in reference to his own peculiar 
field, which'will ever be the fate of gen¬ 
eral treatises. • • 

One of the best chapters and by far 
the longest is the one on the history, 
production methods, properties and, 
use.s of the elements, especially those of 
metallurgical importance. Also the two 
chapters on the history, fundamentals, 
definitions and Aiaracteristics of alloy 
groups contain information of deeded 
educationifl value to more than a fev 
foundrymen and other metal workeri 
In the section on hardness aW strengtl 
it is to be regretted that theTmportan 
theories of Jeffries and of ^osenlTBli 
have not been included. ^ 

The chapter on alloying and melUni 
is slightly too attenuated for so large i 
subject. Brasses and bronzes ar 
treated quite fully^n a half-score chap 
ters on copper, aluminum bronze, cop 
per-tin alloys, bell iffetal and other hari 
bretizes, phosphor and silicon bronjei 
railroad alloys, steam mettfls and rei 
brass, brass for rollingf brass lor sani 
casting, manjaijese bronze and •whit 
brass. The industrially important 
light aluminum alloys receive a full 
chapter, but not nearly so much space 
as is given to the^ less important 
aluminum bronzes. 

A noteworthy chapter, and one that 
our book literature hasVeeded for some 
time, is that on nickel alloys, including 
Monel metal. Tin alloys and lead ‘al¬ 
loys each receive a chapter; and in tliD 
former the babbitt metal formulas 
the Society ofs Automotive Engineers 
are nfissing; in fact the inclusion of 
the S.A.E. alloys in several other jlhsces 
in the book would have added consid¬ 
erable interest in this motorized *age. 
Near the end of the book there is a 
chapter on the chemical analyzis of bab¬ 
bitt metals—the only discoesion of 
analysis in the whole book—that leems 
unnecessary in a 'work of this type. 

The chapter on amalgams should be 
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bismuth, roceiee such recognition as is < . 

due. t K&VNBTH E, Beu. has resigned his gjven particular^ study to the develop- 

Other ssubjects treited in separate pu,jtj„n ^jti, the Lewis Recovery Cfir- ment of an insulating material for 
chapters are mairnesium alloys, zinc puj-ation to accept one as chemical submarine cables, 
alloys, die pastings and ,their alloys, aagj„(,p.f the A. 0. Lawrence Leather Prof. G. N. Lewis, dean of the college 
soft solders and brazing^ alloys, and ^ Peahbdy, Mass. . of chemistry of the University of Cali- 

miecellanbous llloya. The chapter on has been granted leave of ab- 

woVh'whTe 'tTclosIng* Xter T of the C^rH^r Chemifal^Co., -Charles- sence from July 1 to Dec. 3L 19p. to 
renlrarmiseei^o^^^^ ton, W. Va will addre^. the annual 

descript data that is more or le.ss convent,on of he West Virginia SWite ^ 

tvnicat of fmirAr,, Thi. Pharmaceutical Aa^ciation. His topic Pure and Applied Chemistry in Log 


descript data that is more or le.ss 
typical of foundry handliooks. This 
chapter ends with a father anemic glos¬ 
sary which needs careful revision. For 
example, “binder” in many foundries 
means something quite other than a 
mechanical clamp for molds; nor is 


will be “Contact Points.' 


gelation. 


Edward B. Durham has acoepted WiLi.iAM H. Pierce has been «l«cted^ 
the position of engineer for the Mam- vice-president of the American Smelt- 
moth Plant of the (I, -S. Smelting, ing & Refining Co., Nct Ifork, in 


llicauo OUtiSCLIlillU tlUlWC ULIICI Llltlll H a/a a/. ~ j> e> a* i. T» 

mechanical clamp for molda; nor ia ReHninp & Minin(? Co., at Kegnet, 

"air-hole’' a correct definition for ^Shasta Co., C&lif., and will take up the JP®**^* Amboy, N. J., and 

“blow-hole”; also if “facing” is defined, work there before. July 1. He was for- Omaha, Neb. ^ 

why is "partin(f” omitted? lastly nierly maintenance en^^ineer for the Frank N. Speller, metallursfical 
we do not believe that many authorities Standard Chemical Co. at Caiionsburg, engineer of the National Tube Co., 
will agree that an alloy may be defined Pa., and since March 1, 1923, has been Pittsburgh, Pa., received the honorary 
always as a solid solution of two or with the Koppers Co. of Pittsburgh, Pa. degree of Doctor of .Science from the 
more meUls. p. m. Fbikeh, formerly vice-president University of Toronto at its convoca- 

The book has the great advantage of uf the McGraw-Hill Co., Inc., and more tmn. June J- 

laving been written by an experienced recent'v on leave of absence as special GERALD SwoPE, president of the Gen- 

Jchnical writer whose English is clear agent to the Department of Commerce eral Electric Co., Schenectady, N. Y., 
md facile. For this reason as well as at Washington, will, after his return receivcRl the honorary degree of Doctor 
or its wealth of material and for its from Wa.shington, be associated with of Science at Rutgers College and State 
reshness this book is to be recom- the staff of the Society for Electrical University of New Jersey, New Bruns- 
nended, G. K. Elliott. Development, New York City. Mr. wick, at commencement, June 12. 

■ .. , Feiker will retain a consulting relation Charles P. Vaughan of Philadel- 


^ New Publlcutiona 

niK E^IWICKLtmu DKK i'FIEMISCn KN 
'BlMJNlK.BIS Zir nrN ANFXNflRN DWn HriiHS- 
NfHTSTRiK. T)y (lU^lHv Fiifltt'ir, I’ubllPbiHl 
ly Vorlag yon JuJlus Springer. Horlln, <Tor- 
nnny. fWie It • SO A cc>nipreben«tvp hla- 
<iry of cBbmIoal technology from the time 
if the c»rly Egyptluns to the boginning of 
h* nineteenth century 
Cni.uMDiA UNivnaiBirr hus publiHbfd Kngi- 
’Certng and Rclentiflc Paper W, Apill, 
923, on “Comimratlvc TosIh of Clny. Sund- 
.Ime and OoniTele Prick Maaonry" In/ 
\lbtn H. Beyer and William J. Krefleld, 
>f the department of rlvll engineering 
The Univmrrity of^Minnkhota haa tsfiiied 
3ullotln 2. frojn the Engineering Expci-l- 
nent Slatlon, ont i'The Manufacture of 
‘ortland Cement From Marl." by Raymond 
2. Kirk. . , 

HtiiysAir or Standards has revised 
he Molllt'r chart of the properties of am- 
noniii, which It available us Bureau of 
Hand^rds Miscellaneous T-^b 52. 


Cafendar 


to the McGraw-Hill Co., Inc., and he 
will continue in a similar capacity his 
relation to the problems of pct^onnel 
and organization of the Department of 
Commerce^ 

P. J. Freeman, for the past 7 years 
engineer of tests at . the Pittsburgh 
Testing Laboratory, has opened offices 
for private practice as a consulting 
engineer at 311 Rosa St., Pittsburgh, Pa. 

Dr. E. C. Gangloff, formerly re¬ 
search chemist with the National Ani- 
lin? & Chemical Co., is now chief chem¬ 
ist with Dextro Products, Inc., Buf¬ 
falo, N. Y. 

J. H. Hildebrand, professor of chem¬ 
istry at the University of California, 
has been appointed dean of men—an 
office recently instituted by the presi¬ 
dent-elect, Dr. W. ,W. Campbell. The 
appointment is a popular one, especially 
among the young men of the campus, 
by whom Dr. Hildebrand is hedd in high 
esteem. 


phia. Pa., president of Dungan, Hpod 
& Co., Inc., manufacturer of glazed 
kid, and also president of the Philadel¬ 
phia Chamber of Commerce, has galled 
for Europe, where he will make a study 
of conditions in the leather industry in 
twelve different countries. He will be 
absent for 3 months. 

Dr. W. R.* Whitney, director of the 
research labordcory of the General 
Bilectric Co., was recently elected a 
member of the corporation of the Mas¬ 
sachusetts Institute of Technology for 
a term of 6 years. He was graduated 
from M.I.T, in 1890 and ha's for some 
time been a non-r^ident professor of 
theoretical chemistry at the institution. 
Walter Humphrays, ’97, o# Brookline, 
and Charles R. Maine, ’09, a promi- 
ncifc consulting engineer of Boston, 
jvere also elected to the corporation,' 
these three succeeding Paul W. Lich- 
FiELO, Arthuw D. Little and Eben 
.Stevens. ^ 


Amksk-an Chskicai. SociRTT, fall moet- 
IIK MllWHukce, Wla., Stipl. IS to 14. 
AMBKICAN Kl.lM-TRlH'liKMI(’Al. SoClKTT, 

[tq’ty-foilrth meetlnx, Tlftyton, Ohio, SepL 
27 to ZH (dates provisional), 

AwmecuN' ICijicTiuiri.ATEKB SociBrY, 

Wovonlh onniml meeting, Providence, R. L, 
July Z to .1. 

Aubhican Gas Association, annual con- 
vontlon, AtianHo City, Oct. IB to Zg. 

AUBBICAN INSTITI'TM OF MlNlNO AND 
Mlin^'.lA.uaotcAl 4 Knoinwbhb, INC.,, Ontario 
antTOnobec. Aug. 20 to 31. 

AssimiATlON OF IRON ANP STBBL KLKC- 
TRittL Hnoinkbrs, Iron and steel expoeitiun, 
Buffalo, N. Y, ^pt. 34 to 28, • 

AiugmcAN Socirrr fob T*anNa Mxn- 
MALS, twenly-aixth annual meeting, Chal- 
ronta-Haddim Hall Hotel, Atlantic City. 
June 27, to 8D. 



John F. Keller of Purdue Univer¬ 
sity gave an interesting address on the 
subject of steel and treatment of steel 
b8fore a meeting of Columbus, Ind., 
manufactiirers, at the Columbus Cham¬ 
ber of Commerce rooms, June 12. 

A. R. Kemp, a graduate of the Cali¬ 
fornia Institute of Technology, arrived 
at Pasadena, Calif., recently, to under¬ 
take chemical and engineering work in 
connection with the laying of two tele¬ 
phone cables between San Pedro and 
Catalina Island. Mr. Kemp left the 
Institute in 1918 to accept a position 
as research chemist with the 'Western 
Electric Co. in New Yofk. He has 



Paul ScHNORUHjpraTER, general man¬ 
ager of the Heller & Merz Co., New 
York and Newark, N. J., died 8add«{nly 
of heart disease, June 11, vriula seated 
at hie desk. He ms V4 years of age. 

CpARLB F. IKtaLUt of Pittaburgh, 
Pa,,' vko-preMdant and treasom ^ Ae 
National liOad & Oil Co., di«d Jane 11, 
at CedarviUa. Midin 'Whm he had fSM 
aboat S' weeks pre«i«iisl|r. He wna 62 
years Of age. 
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Oil litigation involving $s00.000,000 
’under way in San Francisco court. 

Chemical Foundation suit, adjourned 
for week, makes little progress. 

■ Society for the promotion of engineer-, 

’ ing education holds important meeting at 
(Cornell. 

German financiers announce founding pf factories in 
this country. 

United States Bureau of Standards,will be asked to 
evolve standard test for imported coal-tar products. 

Rhinelanci High Commi-ssion places June 30 as latest 
date for filing applications for import and export trade 
with the Ruhr. 

Gasein probably will be first of chemical items to be 
granted hearing by Tariff Commission. 

Leading sellers of soda ash and caustic soda announce 
that prices will be quoted hereafter on flat basis. 

Bureau of Census report on cottonseed products show.s 
slocks of cottonseed oil smaller than a year ago. 

Lack of funds may restrict personnel of customs serv- 
. irp throughout coming year. 


Demand for calcium arsenate .has not 
become active and price* are irregular. 

Trading in cottonseed meal futures wfll 
be opened up at Memphis on July 1. 

Department of Coiffmerce will issue im¬ 
port and export statistics simultaneously, 
having caught up on import figures. 

Imported copper sulphate has recovered from recent 
price weakness. 

Ar.senic is unchanged on i^ot, but futures were lower 
in price. * 

Foreign makers of prussiates appear eager to hold 
American trade and prices are weak under this selling 
competition. ' 

Poduction of coke from byproduct ovens amounted to 
3,328,000 net tons in May, which was ait increase tof 
3.8 per cent over April. 

High protective tariff on sulphur proposed in Spain, 
in order to stimulate activity in the industry. • 

U. S. General Appraisers give decision, holding tfiat 
tankage is subject to import duty of 10 per cent ad 
valorem, as waste. » 


Summary 
of the Week 


Consumption of (Cottonseed Oil in ,May 
Estimated at 128,871. Bbl. 

Bureau of Census Report Shows Light Stocks—Visible Smaller 
Than Last Season—Demand Less Active 


T he distribution of refined 

cottonseed oil into consuming chan¬ 
nels during the month of May, accord¬ 
ing to an analysis of the. Bureau of 
Onsus report on* cottonseed products 
for the 10 months ended with May .SI, 
amounted* to 128,871 bbl. This com¬ 
pares with 151,233 bbl. in April^and 
179,770 bbl. in May a year ago. In 
■ view of the low position of lard and 
the inability to export, becau.se of the 
• high prices, the constiftnption for the 
month of May was considered good. 
The report revealed nothing new to 
traders and the tight statistical situa¬ 
tion was offset, as a market factor, by 
the less favorable condition of the 
vegetable oil trade. 

The visible supply of refined oil on 
the last day of May, converting the 
stocks of crude oil and seed at the 
plants into refined, was placed at 
627,1)00 bbl., which compares with 707,- 
000 bbl. on the corresponding day a 
year ago. Seed noifyet accounted for 
will produce approximately 88,000 bbl. 
of refined oil, against an actual pro¬ 
duction of 25,000 bbl. for the last 2 
months of the 1922 aeawm. 


The crop year officially ends with the 
last day of July, but new oil wilf not 
come nn the market in a large wav 
before late ,S'‘ptemher. Refiners must 
hold enough old crop oil in reserve to 
meet the regular trade requirements 
and, from pre.sent indications, the 
carry-over, on July 31, will, be even 
amaber than lost year, when the total 
was estimated at 434.325 bbl. 

Consumption of refined cottonseed 
oil for, the 10 months ended with 
May 31, reached the total of 2,040,000 
bbl., which compares with 1,975,000 
bbl. for this period a year ago. 

Average monthly consumption of re¬ 
fined oil for the 10 months ended v|ith 
May 31 amounted to 203,J.50 bbl., as 
against 19'500 bbl. a month for the 
first 10 months of the previous season. 
Actual monthly consumption for June 
and July a year ago was 144,300 bbl. 
Reports on the condition of trade for 
the first half of June this year were 
not encouraging, and operators do not 
expect so good a showing for the entire 
month as for June a year ago. The 
action of competing oils, attch as soya, 
corn and sesame, may have some bear- 


• • • 

ing upon the market. Old crop crude 
cottonseed oil, during thespast week, 
held at 9c. bid and 9Je, mked, f.o.b. 
mills, tank car basis. New cfop esud’ 
(Nov.-Uec.-Jun.) was nominal at 7c.' 
per lb.» f.o.b. mills. . 

Receipts of cottonseed at the mills 
’from Aug. 1, 1922, to May 31,^923, ac¬ 
cording to the offijial report, amounted 
to 8,208,085 tons, against 2,889,002 tons 
for the corresponding {lerioif a year 
agj. The amount of seed actually 
crushed for the 10 monthB,ended with 
May 31 was 3.193.524 ^ms, which com¬ 
pares with 2,902,849 tons a year $go. 

Proiluction ot crude cottonseed oil 
for the 10 months ended with May 31 
amounted to 982,760,058 lb., as against 
910,025,098 lb. a year ago. The pro¬ 
duction ofrf'cfined oil Tor the 10 months 
period amounted to 873,994,702 lb., as 
against 815,110,601 lb.»a year ago. 

The output of cottonseed meal for 
the August-May period was reported 
at 1,402,327 tons, as against V335,3^3 
tons a year ago. 

The stocks qf seed at the plants oh 
the laet day of May amounted to 28,098 
tons, which compares with 23.88(^tons 
on ^e corresponding date a, year ago. 
The stocks of crude oil on May 31 ^re 
estimated at 24,196,802 lb., which com¬ 
pares with 23,708,864 Ib. a year ago. 
The stocks of refined oil on hand on 
Hay 81 amounted to 222,868,042 lb., as 
aga^st 264,618,251 lb. on the' last day 
of May a year ago. , 
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Text for Utiioeland Order Authorizing 
Sale of Anierican Owned Goods 

Proceeds of Sale Less Expenses Will Form “Consignment Account”— 
' Owner Will Be Reimbursed in Francs 


T he text o{ the order of the 
Rhineland High Commission, which 
authorised tTIo sale of goods owned li,v 
Americans and also the sale of other 
merchandise held by the railway lines, 
was received a few days ago by do¬ 
mestic fmporters. Translation of the 
(U-der is as follows? 

The Interallied Rhineland High Com¬ 
mission regarding Order No. 149—Con- 
sideling the fact th9t, as a result of 
orders given by the German Govern¬ 
ment, considerable merchandise remains 
standing on the' railway line.s of the 
occupied territories, and that this fact 
is such as to affect the interests of 
the population and to block public serv¬ 
ice which has been taken ovcr*f)y the 
Administration of the Railway Lines, 
it has been necessary, therefore, to take 
measures in order to remedy this .situa¬ 
tion. 

Article 1 — On and after June 10, 
Itfed, cars wlUch remain standing on the 
railway systems orx,’ratcd by the Ad¬ 
ministration of Railroads may be un¬ 
loaded; and the merchandise, whether 
on the Cars or in the warehouses, may 
be sold under the hercinbelow .stated 
conditions; 

A,rl!cle 2 -The Administration of the 
Railrends jn the occupied ^territories 
will turn*'over on June 10 all loaded 
ears and all merchandise stored in 
warehou.stfs to the Franco-Belgian 
Restitutk'n Services, which will have 
charge of their liquidation. 

An official report will be Tp^ide out 
fftr each transfer made by operation 
of the present article. » 

Articte 3 —All claims relative to 
stalled freight cnr.s or merchandise will 
have to*be forwapded before June 10 
to the Franco-Belgian Restitution Serv- 
icelt. Thqse will see that they'are 
delivered to tlje consignees or to the 
shipppr of the merclrandise when 
claimed, and will selK all merchandise 
whose owners cannot be identified, or 
which has been refused, or which cannot 
be forwarded to its destination owing 
to the refusal of the German Railroad 
Administration to provide for uninter¬ 
rupted transportation. 

Article 4—Before each sale an offi¬ 
cial report will be made out, giving as 
far a* possible all particulars which 
might help to identify the merchandise 
and subsequently enaljling the owners 
to establish their rights to be paid the 
proceeds. 

This otficial report will be completed 
after the sale by stating the price re¬ 
ceived and expenses reimbursed to the 
Administration of the Railways and to 
the Restitution Services. 

ArticU 6—The proceeds of the sale 
of the merchandise, after deducting the 
expenses incurred by thp Administra¬ 


tion of Railways and the Restitution 
Services, will be entered by the Resti¬ 
tution Services in a special account, to 
be known *s the “consi^ment account,” 

During the period of one year the 
owners of merchandise sdld, (v their 
a.ssigns, may obtain, after establishing 
their claims, reimbursement in French 
franca of the sums entered in tltis 
account. * 

Th(“y wifi be entitled to no other in¬ 
demnity, either from the Railway'Ad- 
ministration or from the Restitution 
Services, but all their rights will he 
reserved as afainst the Garman 'de¬ 
partments whose default .shall have 
caused them injurjl. , 

At the e.vpiration of the period of one 
year, as provided above, the proceeds 
of the sale will be turned into the 
treasury of the administration. 

Article 6—By derogation of Article 
.'i above, the Administration of the 
Railways is authorized immediately 
upon the expiration of the period fixed 
in Article 1 to use its(df the fuel and 
gi'nerally all other material fit for use 
in operating the railroad.s which have 
been left standing on the tracks. 

The value in French franc.s of this 
merchandise will be determined by ex¬ 
perts appointed by the French-B^Igian 
Restitution Services. • 

The Restitution Services will make 
out an offRial riqiort covering the de¬ 
livery of such fuel and material. 

Article 7—The value of merchandise 
so utilized by the Administration will 
be entered in a special account to be 
kept hy the Restitution Services. 

Within one year the owners of this 
mea’handise, or those having a right 
to the same, may, after establishing 
their rights, claim reimbursement of 
this value from the Restitution Serv¬ 
ices. 

The Restitution Services, after veri¬ 
fying the rights and the identity of 
the claiihants, will furnish them with a 
certificate, on the presentation of which 
the Railway Administration will pay 
them the amount in French francs of 
the value indicated in the sjlecial ac¬ 
count, upon their waiving all future 
claims against it. 

Article 8—The Railway Administra¬ 
tion in the occupied territories cannot 
be considered, in any case, as respon¬ 
sible for damages, losses, diminution 
in weight or value of merchandise the 
liquidation of which is directed by this 
order. 

Article 9—Judicial actions relative 
to differences which might arise from 
the enforcement of this order will be 
referred to arbitration commissions, the 
membership and functioning of which 
will be governed by an order of the 
High Commission. 


^teel Men to Meet With 
Ordnance Officers 

The board of directors of the Ameri¬ 
can Iron and Steel Institi)t^ has ac¬ 
cepted the invitation of the Army 
Ordnance Association to mebt, with it 
next fall at the Army Ordnance Proving 
Gfounds, Aberdeen, Md. For this rea¬ 
son the next general meeting of the 
Institute is to be held at Hotel Commo¬ 
dore, New York City, d day in advance 
of the date previously set—that is, 
Thursday, Oct. 2B,*instead of Friday, 
Oct. 26. Special train accomipodations 
are to be provided to make the journey 
on Thursday night so that Friday may 
he spent at the proving grounds. 


Iodine Combine Active ' 

The Iodine Combine, which under its 
former organization was to have ter¬ 
minated on March 31 last, has extended 
its time of existence as sujh to June 30. 
The object of this association of Chilean 
producers is to centralize sales and to 
market their product under terms of 
mutual agreement. It is now desired 
to introduce modifications in the stat¬ 
utes of the society, and the extension 
of the existing system has been made 
to afford time for study. 

The proposed reforms in the statutes 
have now been drawn up and will be 
submitted to those interested in the 
industry, tinder these new regulations, 
the old Iodine Combine will become the 
Association of lod'ne Producers of 
Chile. * 

As outlined at the present time the 
program of the association will include 
encouragement of the consumption of 
iixline throughout the world, the con-' 
solidation of the industry by uniting 
all the iodine producers and stock¬ 
holders of tbe country, the marketing 
of the product, the framing of agree¬ 
ments with producers in other countries 
as to the sale and supply of iodine and 
finally the defence and progress of the 
industry. 

Thomae Meal Ailvances in Price 
in Switzeriand 

The price of “Thomas meal,” a basic 
slag fertilizer extensively used in 
Switzerland, has advanced recently be¬ 
cause many blast furnaces of the Ruhr 
district of Germany have been idle on 
account of th'e occupation, according^ 
to a report from American Vice-Consul 
William H. Mathee at Zurich. 

Authentic reports are quoted by the 
vice-consul indicating that the produc¬ 
tion of “Thomas meal” is being reduced 
daily and that the lack of new stocks 
will be felt seriously as soon as the 
demand in Switzerland reaches the peak 
this summer. < 

The situation is described as similar 
to that of the spring of 1922, when, on 
account of dininished production, the 
prise of this feftilizer rote 'within a 
short time from 40 to 48 centimes per 
kilogram. Today “Thomas meal” is 
still obtainable f.o.b. Basel for 42-43 
centimes per kilogram. 
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B capacity of from 1,000 to 4,000 libl.' 
daily. The Canada Cement Co, at ita 
Montreal mill, has the maximum capac-* 
ity of 12,000 bbl. 

" Natund clays possessing desirable Copper and brass consumption 


Mining Engin«er8 Planning 
Elaborate Fal| Meeting 

Finaf announcement of the August 
meotinB of the Apierican Institute of 


properties for use in paints, stains, England is to be promoted by a new and MeUllu/gical Engineers 

.Vthe. foiUt organisation formed along much the *’*' 

same lines as the Copper ai^ Brass 
Research Association in this country. 

In that country the organization is to 
be known as the Extended Uses Coun¬ 
cil. The use of solid brassthardware in 
place of brassed steel goods is to l>e 
Japan by the Electrolytic Zinc Co. of Particularly promoted. . 

Tasmania in successful competition Another serious oil fire occurred in bers in the Kirkland gold district. Sat 

wjth Amdrican producers. Japan uses J’ittsburgh on June IB, when a tank at urday and Sunday in the Porcupine dis- 

approximately 40,000 tons of the metal the Atlantic Reining Co.’s plant was trict, where is located the Hollinger, 

annually. Several shipments are re- struck by lightning. Eighty persons probably the most important gold mine 

w^re injured, more than 100,000 bbl. in the world that is now operating, 
of oil was burned and a damage of up- Tuesday, Aug. 28, the party will 
wards of $1,000,000 was done before spend sightseeing in Quebec, Wednes- 
the flames were controlled after 26 day will be spent at the asbestos mines 
hburs of fighting 


water* colbrs and toilet articles have 
been discovered by G. C. Carver in the 
vicinity .of Tuskegdb, Ala. He claims 
to have used this clay with marked 
success in the_ manufacture of all these 
articles. 

Zinc has recently been supplied to 


ported to have been made from Tas- 


^ the Entrance Hall of the Parliament 
Buildings in Toronto Monday morning, 
Aug. 20. Late that night the party will 
start on a tour in a 8pe(yal train, visit¬ 
ing the nickel operations at Sudbury 
on Tuesday, the silver min*es and mills 
in the Cobalt region on Wednesday and 
Thursday. Friday will find .the mem- 


Threc fellowships in the engineering 
experiment station of Ohio State Uni¬ 
versity at Columbus are being offered 
.jointly bytlhe Department of the Tn-^ 
terior and that institution. College 
graduates who have had sufficient 
training in metallurgy, pottery or chem¬ 
istry to carry on ceramic work are 
eligible. The object in creating these 
fellowships is to solve definite problems 
confronting the pottery industry. 

A new Spanish glass factory is re¬ 
ported. The company behind the new 
enterprise has been formed under the 
auspices of the Compagnie Interna¬ 
tionale pour la Fabrication de la Verre, 
with a capitalization of 3,000,000 
pesetas. According to the Reuter dis¬ 
patch, the Libbey-Owens system is to 
be employed in manufacture. 

An oxy-acetylene welding course has 
recently been outlined by the American 
Welding Society. The Federal Board 
of Vocational Education and the Na¬ 
tional Research Council have co-oper¬ 
ated in the work • of preparing this 
course, which covers the subject from 
the viewpoint of the person choosing 
and training candidates. Copies of the 
course may be obtained by writing the 
society ht 29 West S9th ^it., New York 
City. • 

The iron ore resources of British 
Columbih are to be surveyed by Dr. 
G. A. Young of the Canadian Get^Jogical 
Survey. This work was begun last 
year by Dr. Young, who has made sim¬ 
ilar surveys In Easteyi Canada. 

The American Cotton Oil Co., New 
York, is arranging for curtailment at 
ita different plants. The fourteen mills 
of the company in the South devoted to 
crushing will be closed gradually, and 


and dressing plant at Thetford. On 
Thursday and Friday the technical ses¬ 
sions^ artd banquet will be held in 
Montreal. Cost of the entire excursion, 
starting at Toronto and ending at 
Montreal, is estimated at $200, and in¬ 
cludes transportation, pullman accom¬ 
modations, meals, hotel rooms and auto¬ 
mobile eflcursions. Reservations must 


The United States Glass Co., I’itts- 
,burgh, has taken over the mold-making 
establishment operated for nearly half 
a century by the late W. S. McKee. 

According to present arrangements a 
complete line of tableware molds and 
general ware molds will be produced. 

The Canadian Salt Company, Ltd., be made prior to July ^0. 
has had to double the capacity of ita , 

liquid chlorine plant, which it put into 
operation last October. The company 
is also erecting a new caustic finishing 
building with the latest improvements 
which will considerably increase the 
capacity of that department. 


Big Oil Suit Starts 

Litigation between the*Standard Oil 
Co. of Indiana and the Universal Oil 
Products Co.fis now under way in San 
Francisco courts. The litigation is said 
to involve $300,000,000. The patent 


Fall A.E.'S. Meeting Planned 

Dayton, Ohio, will be the' scene of 
activities for the fall, meeting of the 
American Electrochemical Society, 
which is to l>e*held Sept. 27 to 2J. An 
innovation at this meeting will be a 
round-table discussion of ilectric fur¬ 
nace brass foundry practice, organic 
electrochemistry, chlorine'^nd electro¬ 
plating, , ^ 

The plans for the meeting also in¬ 
clude^ two symposiums, one on elecKro- 
chomistry of gaseous conduction, which 


rights in question are those covering, is in charge of Dr. Duncan MacRae, 


the Dubbs process, which is employed 
by the Universal company, ajd the 
Burton process, used by the Standard 
Oil Co. of Indiana. 

The Universal Oil Products Co. con¬ 
tends, through ita attorney. United 
States Senator James Reed of Missouri, 
that its patents control the basic pro¬ 
cedure for the manufacture of high 
test gasoline by cracking crude oil. The 
Standard Oil, disputing the Universal 
claims of infringement, is represented 
by Russell Wiles of Chicago. 


Research Laboratory, We%tinghouse 
Lamp Co., Bloonifield, N. J. and anothei 
on recent progress Jn electrolytic refin¬ 
ing; chairman, F.*R. Pyne, U. S. Metals 
Refining Co., Carteret, N. J! • 
Trips and social eventi will be an¬ 
nounced lat^r. • 

a * * 

Larger Candelilla Wax Shipments 
From N^pvo Laredo 

Exports of candelilla wax from Nuevi 
Laredo, Mexico, from Jan. 1 to April ' 
Approximately half of the world’s were 82,233 lb., which is more than th( 
production of gasoline is said to be grand total for the t years preceding 
manufactured by cracking higher boil- The practically sadden demand fo 
ing distillates. For that reason the the candelilla is attributable to fonr o 
sum involved is enormous. ’The ctoe is five factors, but the chief exphnation i 
will be kept inactive until conditions heard by Federal ,hidge Holmes unquestionably found in a low pij« 

in the industry improve. Tlie oil and gedalia. Mo. combined with the fact that the cande 

fertilizer plants ^t Gretna, I,a., will ’ , lillrf and Its uses are becoming mor 

also be discontinued temporarily. A ^ ^ n , .. » ■ widely known. The present mfWemei 

number of the refining plants of the Italy Building Celluloid Industry jg probably for the account^f Europea 
company will remain on the active list. jjyjng t<, build up a domestic factories, since all of the shlpmeni 

Twenty-seven cement-producing mills celluloid industry. The decree now be- through here have been consigned t 
reproaent the cemint interests in Can- fore the Parliament carries a duty of Mmmission houMs of New YoA CItj 
ada according to a list just published 24 cents on the raw material, but an ’The current prices In Nuevo Lared 
by the Mines department These vary effort is being made to secure a higher average 18.6c. per ^und, which is tt 
ta capacity from 200 bbl. per day to rate. A large pknt is under construe- record low quotation for the loci 
12,000, the greater proportion having tion in the Province of Como. market ^ 
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Standardm Bureau Giving 
Dyes Much Auenlion 


Slow Release of Imports May 
Ointinue Over Next Year 

« 

With imports pouring into the coun¬ 
try in quantities fhr surpassing any 
previous perioi?, officials of the Treasury 
^Department are confronting a problem 
of rendering service to the business in¬ 
terests involved, with a personnel 
smaller than the force of the (lustoms 
Division before the i^jorld war and which 
has just been given the additional duty 
of enforcing the regulations prohibiting 
vessels entering American waters from 
carrying intoxicating liquors. 

Drastic reduction of thecuatom.s force 
in the last half ^of June because of 
an approaching illegal deficit was 
avoided only by the intercession of 
President Harding, who authorized a 
$60,000 deficit. The appropriaflonjivail- 
able for the fiscal year 1924, beginning 
July 1, for collection of customs rev¬ 
enues with all the duties placed upon 
that division of the Treasury Depiirf- 
inent, is less than $12,000,000. 

Treasury officials frankly confess that 
unless there is a very decided decrease 
in imports, the appropriation available 
for the new year will not provide .suffi¬ 
cient personnel to handle imports 
expeditiou.sly and at the same time 
protect the revenue of the government. 
It has been difficult to hold a force 
of lajiorers at the government piers 
becau.se of a limitation of $1,080 a year 
> on the waghs paid .such worker.?. This 
condition has been relieved by a special 
law reniovitJ the limit but without pro¬ 
viding addjtional fund.? for payment. 

^ Congestion at New York has been 
relieved to a large extent, ci^toms 
officials report, by dock inspection.? of 
imports, thus avoiding transfer to the 
appraiser’* stori's, and by insiiecting 
one case as a .sample Aif a shipment of 
a number,of cases^ They do not feel, 
however, that this System sufficiently 
protacts thh revenues. * 

With prohibition work put upon the 
Customs Divisio*, thus diverting the 
activiti(*i of part of th^ force, condi¬ 
tions after July 1 threaten to be more 
serious in delaying imports than they 
have been unless sonic lemedy not yet 

discovered is workr'd out. 

• 


Heavy Lac Kx*portH From India 

During the first 3 months of 1923 
the export-s of lac from India to the 
uSed States tofttleil approximately 
9(1,060 chest* of 164 lb. gaeh. Kxports 
to the end of April are expect*! to 
br^^l^his figure up to 12.1,000 cbe.sts, 
s-wbiebi I®'' t*'® months, will represent 
aboUUone-hiilf the normal annual ship- 
,llients to the United States. The prin- 
' »cipHl lac crop o*mes in May and June, 
with heavy exports to America usually 
taking place in the fall, so that the 
figures fof shipmen,!# during the early 
months of this year appear quite large. 


Problfems of dye standardization arg 
receiving intensive attention at the 
Bureau of Standards of the Department 
of Commerce. One chemist is devoting 
exclusive attention to tlfis subject and 
it i.s hoped Jo add to thtf facjlitie.^ after 
the new fiscal year .starts July 1. 

.Standardization is being approached 
through methods of identification of 
.species, determination *of. color strength 
and deteriiijiiation of quality. Other 
problems, such as a method of assuring 
matching of colors in textile.?, are to 
be taken up. 

A report on dye standardization wofk 
at the bureau w&s submitted June 1 by 
Dr. (’. K. Waters, chief of the Chemical 
Division, and W. D. Appel, dye special- ® 
1 st, to the main advisory committee of 
the Textile Division, composed of 
representatives of the larger textile 
trade associations. The advisory com¬ 
mittee voted to request each textile 
trade association to appoint a committee 
of from one to three members to co¬ 
operate with the Bureau of Standards 
in its dye work. 


I.L.C. Kecomnienda Lower Kates 
on Acid and Feldspar 

The .Seaboard By-l’rodurt Coke Co. 
should be awarded reparation , on 
various shipments of sulphuric atid 
from Grasselli and .Brills to Seaboard, 
N. J., in the'opinion of Burton Fuller, 
an Interstate Commerce Commission 
examiner. He finds that* unreasonable 
rales were assessed on 39 carloads of 
sulphuric acid. 

As a result of a complaint brought 
by the Ceramic Traffic Association, 
Paul ^0. Carter, an Interstate Com¬ 
merce Commission examiner, has re¬ 
ported that the rates on feldspar from 
producing points in Maine, New Hamp¬ 
shire and Connecticut to New Jersey 
and Pennsylvania destinations arc un¬ 
reasonable. He suggests a series of 
lower rate® on crude and ground feld¬ 
spar which he asks the commission to 
prescribe for the future. 


Prohibitive Tariff on Sulphur 
Proposed for Spain 

The United States continues to sup¬ 
ply a large proportion of the sulphur 
useii in Spain, but an effort now is 
being made by the producers of sul¬ 
phur in that country to secure a pro¬ 
hibitive tariff in the hope that their 
properties may be restored to their 
war-time activity. The proposal of the 
producers to place a high tariff on 
imported sulphur is actively opposed 
by the agricultural interests. The use 
of sulphur in connection with fertilizers 
and in the protection of grape vines 
makes it an important item in their 
costs. 



) A survey of the Chilean nitrate trade 
as made by George A. Mackyuon, cog- 
sul at Valparaiso, states' that tv indus¬ 
try has almost completely, lecovered 
from the disastrous speculative slump 
of 1921. Sales effvted during the first 
three-quarters of the present nitrate 
year, which began on July 1, total 
21,851,078 metric quintals. This is only 
15 per cent less than the quantity sold 
in the same nine-moBth period during 
prosperous war years and represents 
nearly triple the quantity disposed of 
during the first three-quarters of |Jie 
past nitrate year. 

March sales announced by the Pro¬ 
ducers’ Association amounted to 1,966,- ■ 
.331 metric quintals, a.s compared with 
1,685,403 quintal.? in February and 
1,960,742 in January. Sales effected by 
the association up to the end of March 
totaled 19,655,346 metric quintals, while 
“outside" sales, includihi 1,010,084 
quintals credited to the two American 
companies, amounted to 2,13,3,762 metric 
quintals. The delivery dates of the 
association .sales are as follows: 



For 

For 


Miinth of 

Fxpnrt 

C'oiiRuinption 

Tfital 

l»ciivt‘ry 

Metric 

Metric 

Metric 

1922 

Quistala 

QuinlulH 

Quintals 

July 

2.407.565 

1,016 

2.408.561 

AukuhI 

1.639.599 

7,566 

1.647,185 

St‘ptpni(»rr 

1,609,657 

9,426 

1,619,080 

OrIdImt 

1,991.361 

17,289 

2,008,635 

Novciiibcr 

1,618,407 

5,042 

1,623,449 

Di’cuiiibor 

109,796 

(.609 

111,407 

1923 




.Iftnimry 

1,977,716 

506 

1.976,224 

I'Vlinmrv 

2,701,970 

3,058 

2,705.026 

MurcK 

2,n-)l.59S 

2,032 

2.053,627 

Anri! 

611,124 

506 

611,632 

May . 

1,016 


1.016 

Jmir 

2,687,456 


2.687,456 

'rotai 

19,607,264 

46,076 

19,655,340 


The March jrroduction of the fifty- 
nine plants now \yorking amounted to 
1,452,644 metric quintals—an increase 
of 733,031 quintals over the output of 
the thirty-one plants operating during 
the corresponding month of 1922. 

Exports from the various ports of 
Chile during the pajj month totaled 
2,226,017 metric quintals, as compared 
with 2,706,979 quintals in February and 
2,225,139 quintals in January. Total 
exports for the first 3 months of the 
previous year amounted to only 1,036,- 
480 metric quintals. Approxim'ately 
50 per cent of ^he 1923 exports has 
gone to the United States. 

Stocks on the coast are being steadily 
reduced and at the close of the month 
amounted to less than 10,000,000 metric 
quintals, as compared with 15,713,140 
at the end of the third quarter of the 
last nitrate year. 


Tankage Hefjl Dutiable 

’The claim of Gallagher & Ascher, af 
Ch'cago, for the free entrance of tank¬ 
age has been overruled by the U. S. 
General Appraiser# Their decision is 
that it is dutiable at 10 per cent ad 
valorem as waste, not specifically pro¬ 
vided for, under paragraph 884 of the 
tariff act. 
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• 

Chemical Foundation Has 
Peaceful Week 

The past week has been very quiet* 
in the (^ftrtroom at Wilmington, Del., 
as far a'g the government’s suit against 
the Clfemical Foundation has been con¬ 
cerned. An adjounjment was dccljred 
on June 15 for a week. Thus both sides 
gained an opportunity to catch second 
wind. The defence, with William D. 
Guthrie and Isador J. Kresel as leading 
attorneys, is expj|cted to open its side 
of the case within a few days. Up to 
the present writing they have held the 
floor of the court only long enough to 
cai'ry out their examination of the wit¬ 
nesses presented by the government. 

. it is thought in some quarters that the 
I entire case of the defence will be pre¬ 
sented before dismissal is asked for. 
That the asking of such dismissal is 
regarded as likely by the court is evi¬ 
dent from Judge Morris’ question ad- 
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Canada Likes Idea of Advocate Lower Freight Rate 
aty Coke Plants * ^Hrate of Soda 


To Make an Extensive Survey lof the 
Possibilities of Domestic Heating 
With Byproduct Coke 

The possibilities of coking bituminous 
toal for domestic heating in Canada and 
some idea of the plans that are likely 
to materialixe in that respect very 
shortly are gijen in the fallowing ex¬ 
tracts from tnj interim report of the 
Dominion Fuel Board, which has just 
been tabled in the House of Commons 
at Ottawa: 

* “The board is convinced of the im¬ 
portance of a"n "investigation into the 
feasibility of establishing l^product re¬ 
covery coking plants in the larger 
centers of population. Not only are 
there the Nova Scotia and New Bruns¬ 
wick coals to draw upon but, as stated 
before, there are immense reserves of 


oent irom juoge aiurria quesiion au- ^.^— -— 

dressed to* Kresel as to whether he , United States bituminous coal that 

. 1 . , . 1 ii • 1 Ko imnnrfad fnr /*nlfincr T^ripflv. 


might not take this step. 

As the case stands, practically none 
of the evidence introduced by Colonel 
Anderson, attorney for the government, 
is held to be directly applicable. Al¬ 
though it is not understood at the time 
of going to press that Judge Morris 
has announced a definite decision to 
that effect, it is known that he has fre¬ 
quently questioned the right of the 
court to pass on acts of executive dis¬ 
cretion carried out by the President. 

The question of recompense is in dis- 
l«te. The government’s contention that 
$2.')0,000 was entirely inadequate pay¬ 
ment for the 4,800 patents is met by 
the argument of the defence that while 
the sum paid was not extremely high, 
still the Foundation has made use of 
these patents for the greatest good of 
the people and the industry at large. 

Chemists Achieve New 
Victory Over Disease 

The economic development of Africa 
has beefi greatly hindered by the 
prevalence there„of sleepfng sickness. 
A new compound developed by the 
Rockfeller Institute has recently been 
used successfully in combating this 
disease. Experiments covering a geriod 
of nearly 10 years have been required 
to develop the compound, which is the 
sodium salt of N-phepylglycineamioe- 
* para-arsenic acid. ’The Journal of the 
American Medical Association in a re¬ 
cent number outlines the history of the 
new drug. 

Sicily Increases Exports of 
Snlphur Oil 

The United States is taking more and 
more of Sicily’s sulphur oil. During 
the first 8 months in 1928 exports to 
the United States from that island ag¬ 
gregated 1^80,011 lb. The Sicilians are 
in a position to ofler particularly low 
prices on sulphur oil from the fact that 
it is obtained from treating the car¬ 
bonate of snlphur after it has been used 
in extracting the residue of oil from 


could be imported for coking. Briefly, 
the plan would be to establish coking 
plants at large well-situated centers of 
population like Montreal and Toronto, 
where the coke could be manufactured 
and shipped to tributary territory, and 
the gas used at the point of manu¬ 
facture. 

“Other valuable byproducts, such as 
tar, ammonium sulphate and benzol, are 
obtained, and the success of such an 
industry depends on the disposal of 
these. 

“The chairman of the board investi¬ 
gated a plant established by the cities 
of 6t. Paul jnd Minneapolis for the 
manufacture of this coke, and found 
that not only were the two cities above 
referred to being supplied but that ship¬ 
ments were being made to Winnipeg. 
More recent investigation by the board 
in other part of the United States, 
where coke is being manufactured and 
used for domestic purposes, have con¬ 
firmed the conclusion that this should Be 
a very fruitful field for further iugesti- 
gation. The board considers that devel¬ 
opments in this connection hold out so 
much promise that it has by resolution 
placed on record its decision to employ 
a competent expert to report upon the 
matter. _____ 

Commerce Department Catches 
Up on Import Statistics 

The department of Commerce has 
issued an announcement to the effect 
that the delays in compilation of the 
import and export statistics due to the 
greatly increased number of items re¬ 
quired under the last tariff act have 
been overcome, and the im^rt and the 
export figures are aj^in issued coin- 
cidently at the usual time. 

Manila Using More Paint 

A recent cable from Trade Commis¬ 
sioner J. A. Fowler of Manila says that 
paint sales in that section show still 
further improvement. The market for 
red lead remains slow. The overstocked 
condition of the white-lead market hu 
been relieved and sales continue fair. 


The New Orleans Joint Traffic Bureau 
has attacked the freight rate applicable 
*to nitrate of soda. A large portion of 
the nitrate of soda imported Somes 
through the port of New Orleans. The 
New Orleans Traffic Bureau contends 
that a reasonable rate on nitrate of 
soda cannot exceed the tates applying 
on other fertilizers. In ita arguments# 
before the Interstate Commerce Com¬ 
mission, it attempts to establish that 
nitrate of soda is not an explosive and 
that fires that ha\% resulted from the 
shipping of nitrate of soda have bwn 
negligible. It admits that twenty-four 
fires during thi 11-year period* from 
1910 to 1921 have resulted from the 
shipphtg of that commodity, but that 
the resulting losse/ did not exceed 
860,000, For that reason it is contended 
that the fire hazard is negligible. It 
also is aistued that the railroads them- 
selvcst* would benefit by charging fer¬ 
tilizer rates on nitrate of soda, since it 
would stimulate its use, thereby increas¬ 
ing the yield of crops, which in turn 
would augment the tonnage available to 
the railroeds. 

■» 


Vegetable Oil Residues Used 
in Netherlands Soap Trade 

Vegetable oil foots and other byproff- 
ucts of the refining of vegetable oils are 
being extensively used St present by the 
large soap and* candle factories in the 
Netherlands. ’ 

The soap and candle fvtories are 
using comparatively little of the inedible 
tallows and inedible grease stearins 
which is usually the flrsb choice in 
soap and candle materials. 'Vegetable 
oil residues, together with fish and wlmle 
oil, aib under present conditions recjfv- 
, ing most attention from Dutch u^ers. 

* ’The candle and soap factories in the 
Netherlands, particularly the former, 
have very modern plants and are 
equipped to acidulate and eSneentrate 
these oily byproducts. The, grease or 
acid oils resulting from thip procesl are 
split again for the setiaration of glyc¬ 
erine and falty acids, which are tlistilled 
once, twice, o^ three times, depending 
on the quality of the material and the 
lightness of color dq^ired in the distilled 
fatty acid. ’The refined vegetable, whale 
and fish «1 b are alstf hydrogenated and 
used in the manufacture of soap. At 
present the candle faetories are using 
to some extent a combination of any or 
all of these hydrogenated oils with 
paraffine. ’ • 

German Tepitile Induatry Qnid 

’The depression in the retail and 
wholesale textile trade of Qennany 
which began last Februar/*ha8 shown 
improvement recently, according* to a 
report from Dresden. However, the 
general condition of the textile indus¬ 
try in that country is described as un¬ 
certain. This is shown by the refusal 
of buyers to enter into obligations far 
the future. I 
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Casein Maj Be First of Chemical 

Items for Tariff Hearing 
. » ' 

Investigation of This Material* Has Progressed Further Than 

Other Chemicals.Under Consideration 

I 



C ASEIN* probably, will be the first of 
the seven chemkal items being in¬ 
vestigated by* the Tariff Commission 
(With a view, to possible changes in duty 
under the flexible tariff to be dockeicd 
for public hearing. The investigation 
into costs of production of casein at 
least has progressel further than that 
info any of the other items of the chem 
ical schedule into which inquiries are 
being, made. * 

P. W. McSparren, one of the Tariff 
Commission’s chemical experts, hhs re¬ 
turned from Arge4 tins, where he spent 
6 weeks investigating the costs of pro¬ 
ducing casein, regarding which coated 
paper manufacturers of th# United 
States have applied to the comiffission 
for a reduction in duty. Carl R. 
DeLong, chief of the Chemical Section, 
and two assistants conducted investiga¬ 
tions into this product in Europe at 
the outset of their work on « number 

_,_a_ 


of chemicai items there. Mr. Delx)ng' 
will return in July with the data secured 
up to the'time of his departure, which 
are expected to include %11 of those re¬ 
lating to casein. The inouiry into costs 
at domestic'plants is well in'hanih 

No date has been fixed for a public 
hearing on casein, but it is probably 
that the subject will be considered by 
the commissioners so(fn. ‘ Thirty days’ 
notice mustf be given of the hearing 
date. 

C. H. Penning, a chemist of the Tariff 
Commission, is visiting domestic plants 
securing co.sts qf logwood exttact afid 
barium dioxide in connection with the 
commission’s inquiries into the.se items. i 
Coats of production of logwood extract 
in Haiti have been secured, but are to 
be checked by a personal visit of an 
agent of the commission, while figures 
from Europe also will be secured be¬ 
fore tbe hearing on this" item is set. 


German Plants Coming Here 

German patonts and jirocesapR ap¬ 
plied by .German workmen, mechanics 
and chemists may be used for the de¬ 
velopment of foreij?n-owned factories 
in this country. Three ^irominent Ger¬ 
man •bankers arrived in this country 
lust week, ^vbo, according to press dis¬ 
patches, intend to manufacture cos¬ 
metics, mou#h wash, soaps, toothpaste 
and chemid^l products in the United 
Stat»9. * 

The three bankers in question are 
RSjJolf Rosenheim, of Dusseldorf, for¬ 
merly^ chief executive of the banking , 
firm of Foster & Co., a Stinnes concern; 
Martin Sternberg, of,Sternberg & Co., 
a bank having headquarUTS in Amster¬ 
dam, and*Curt Sortmim, director of the 
Commercial and Private Bank in Berlin. 
These men have intimated to a press 
representative tljat they will not seek 
the aui^ort of American Ifankers. 


smaller and permitted the gradual ac¬ 
cumulation of imported stocks hero, al¬ 
though in practically all cases American 
goods are commanding a premium in 
jirice over the foreign. At the ex¬ 
position in September, a birdseye view 
of the recent developments in the 
American industry which have made 
this condition po.ssible, considered im¬ 
possible 10 years ago by all the leading 
authorities, will be presented. The 
spirit of the new chemicaj America will 
be epitomized in the 1923 show. 


Paint Trntle of Yucatan 

I There are no paint manufacturers in 
Yucatan, and the paints and varnishes 
used«there are almost exelusively of 
American origin. Oil paints are used 
for interior and exterior finishes in 
both the better atone and wood houses. 
Water paints have a comparatively 
large field owing to their cheapness. 


The Lyon Engineering &. Oopatruc- 
tion Co., 226 Fifth Ave., New York, has 
issusd schedules in bankruptcy with 
liabilities placed $16,447 and assets 
$26,000. 

H. D. Whittlesey, vice-president and 
director of sales of Sherwin-Williams 
Co., was elected to fce office of vice- 
president of the National Asaociation 
of Sales Managers. , 

Production of olive oil in Italy ^n 
1922-23 amounted to 2,891,140 quintals. 
Average production of oil per 100 kilos . 
of olives was 19.18 kilos. 

While the hog industry in Denmark 
and Poland shows complete recovery, 
the number of hogs in Germany is ap¬ 
proximately 1,000,000 less than it was 
a year ago and about 33 pel^' cent below 
the pre-war figure. 

Potash salts to the extent of 4,616 
tons were produced during March at the 
mine at Kalusz, Galician Poland. 

Charles M. Mason and Henry M. 
Miner have been appointed temporary 
receivers for Wood Oils, Inc., Blanchard 
St., Newark, N. J. The company 
specializes in the production of linseed 
oil, with main plant at Sidcll. La. New 
York offices are at 19 West 44th St, 
Edmund W. Brown is president, and 
Frederick T. Snyder secretary ar\4 
treasurer. 

Cottonseed meal trading in spot and 
futures will be resumed by the Memphis 
Merchants’ Exchange Clearing Asso¬ 
ciation, beginning July 1. 

The annual meeting of the Inter¬ 
national Assoiyation of Seed Crushers 
was held in Schevepingen, Holland, June 
15 and 16. 


American Propiress to Be 
Reflected iit Exposition 

The preater mimber of ^American 
chemicals and the fewer foreipn itcm.s 
heinp used in thf^Unitod States as com¬ 
pared with conditions a year apo will 
undoubtedly be reflected in the Chemical 
Expositipn. Early estimates indicate 
thwt the line of “Made in America” 
ckemicals which will be shown this year 
will cover a broader ffeld than .even 
during the most active period of the 
^war. Equipment developments in 
America dilrinp the year have not been 
affeefed to such a depree as the chemi- 

• cols by changed conditions in Europe, 

* althouph the strides forward, whidh 
will be exhibited in September, have 
been large. 

During June the demand for chemi¬ 
cals in the United Statdh has been 
I 


Fertilizer Men to Gather 
at Storrs 

Round-table discussion of fertilizer 
problems, especially ^as met in New 
England, is to be carried out at the 
second annual conference of'fertilizer 
ease of application and adaptability to manufacturers and dealers. This meet- 
stone interior and exterior walls. ing is to be held at the Connecticut 
American weights and measures are Agricultural College, Storrs, Conn. Ac- 
used, except in the case of products commodations for those who spend 
sold in bulk, such as powder, ,oil and July 11 and 12 it Storrs, the two days 
other like commodities, which employ of the meeting, may be obtained in the 


the metric system. Tins of a gallon 
and leas are desirable for the general 
retail trade. There is no preference 
as their shape. Containers are of the 
same type ^ those used in the United 
States, but the lettering should be in 
Spanish. No complaint has been made 
as to rusting of tins or other deteriora¬ 
tion. Good packing, including water¬ 
proof lining, is desirable to withstand 
rough handling in the port of Progreso, 
and also to avoid injury to tins through 
accidental wetting with salt water in 
the unprotected harbor. There are no 
government regulations as to the com¬ 
position and marking of paints and 
varnishes. 


quarters of the college. 

The program as officially announced 
includes the following subjects: “Fer¬ 
tilizer Problems of Connecticut," E. H. 
Jenkins; “Significance of a Survey of 
Connecticut Soil Possibilities,” W. L. 
Slate; “Economic Ssc of Commercial 
Fertilizers,” J, G. Lipman; “ How Can 
Scientific Workers and Fertilizer Men 
Co-operate Better to Serve the Far¬ 
mer?” S. B. Haskell; “How the Parmer 
Looks at the Ferfllizer Problem and 
How He Should View It,” A. W. Man¬ 
chester; “Field Crop Fertility Prob¬ 
lems,” J. S. Owens; “Present-Day Prob¬ 
lems of tJie Industry," speaker to be 
announced. 
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Ruhr Lieehteg Must Be 4p. 
plied For Before July 1 

^The State Department has received 
notice IftAi the Rhineland High Com¬ 
mission ‘fhat American firms planning 
■ to ship goods from occupied Germany 
must make application for exDort 
licenses before July'l. Firms wisffing 
to ship goods into the Ruhr also must 
make applicatipn for license by the end 
of June. • 

The decision of Ihe High Commission 
states: “The interallied authorities 
. may authorize the foreign seller to take 
the place in the application for the im¬ 
portation license of the defaulting Ger¬ 
man importer, in cases where the sale is 
• the object of an order placed before 

• Feb. 1, 1923, and more particularly 
where the goods have been totally or 
partly paid for. In cases where one 
of the above-mentioned conditions can¬ 
not be filled the interallied authorities 
may authorize special importation by 
way of exception.” 

In order to enjoy the benefit of the 
measures indicated the foreign seller 
must address an application to the in¬ 
terallied services concerned, as follows; 

To the executive committee of licenses 
of the High Commission for merchan¬ 
dise consigned to firms located in the 
occupied territory, with the exception of 
those located at the DQsseldorf and 
Duisburg bridgehead and the basin of 
the occupied Ruhr district. 

To the license department of the Fac- 

• t«ry and Mine Control Mission at Essen 
for merchandise consigned to firms lo¬ 
cated at the Dilsseldorf and Duisburg 
bridgehead and in the basin of the 
occupied Ruhr district. 

The application must be accompanied 
by a certificate vouching for the date of 
the order and the total or partial pay¬ 
ment, if any, of the godlis before Feb¬ 
ruary 1. * 

This certificate must be issued: 

(a) If the seller belong.s to one of the 
nations represented in the High Com¬ 
mission, »or the interallied license de¬ 
partment, by the gepresent'ative of this 
nation therein. 

(b) If..the seller does not belong to 
one of the nations represented in the 
High Commission, or the inteftilied 
license department, by the diplomatic 
representative of his government or one 
of the governments r^resented in the 
interallied department. 

The time in which applications will be 
received expires June 30, 1923, in¬ 
clusive. 


\ 


118 B 


Engineering Edueatoi^ 

Convene at Cornell 

Thrw Hundred Leadertt Gathcf to 

Decide Lines of Endeavor mi t » r • ’ 

TP . . ♦ The Joseph Dixon Crucible Co, has 

npneerint; leadership and educa- declared a retcular quarterly dividfyid of 
tional research were leading topics at 2^er cent, payable June 30. 
the annual mectinp of the Socrety for 



the Promotion of Engineering Educa 
tion at Ithaca, N. Y., on Juno 20 to 23. 

More than three hundred leading edu¬ 
cators from ah sections expressed an 
enthusiastic dJsire to carry forward 
the educational research project formu¬ 
lated by 2 years^ work of the com- 
ftiittee of investigation and co-ordina¬ 
tion. This catls^lor the investigation 
of the objects of engineeriag education 
and the best curriculum to attain the 
desired ends. A director is to be ap¬ 
pointed, with an advisory board, and 
Dr. H. SI* Pritchett of the Carnegie Cor¬ 
poration has recommended to his di- 
, rectors and to othe^ foundations the ex¬ 
penditure of $108,000. Action is to be 
taken immediately by appointing a 
faculty committee at each school to co¬ 
operate with the director. 

At the opening meeting on Wednes¬ 
day afternoon Dean D. S. Kimball gave 
a notable address on training for lead¬ 
ership. He said that precedents were 
lacking whereby legal leadership in the 
nation could codify past experiences 
and that the present epoch utilized pure 
and applied science so greatly that the 
engineer was needed. The fundamental 
curriculum, he thought, should not be Co. were $4,901751, an increase of about 


Darling & Co., of. Chicago,’ have made 
a bond issue loan of 31,250,000 for 20 
years at 6i per cent, for defraying con¬ 
struction expenses of the new greaae-d 
diNtillation plant at 46th and Cook Sta., 
Chicago. 

The Ohio Leather Co., of Youngs¬ 
town, 0., has declared a quarterly diri- 
dend of 2 per cent on its preferred 
stock. This is ^le first dividend to be 
declared on the preferred stock* ainea 
the Qnancial reorganization of tke 
company. y 

The A. E. Staley Mfg. Co., Decatur, 
Ill., manufacturer of corn products, is 
disposingiof a bond issue of $3,000,000, 
a portion of the proceeds to be used 
for general expansion and financing. 
Plans are now nearing completion for 
the construction of a S-story addition 
to the local grinding and refining plant. 
'A. E. Staley is president. 

The Pennsylvania Saif Mfg. Co. .has 
declared a regular quarterly dividend 
of $1.25. \n extra dividend of BOc. 
was declared 3 months ago. ,, 

For the first 3 months of the current 
year sales made by the Atlas Powder 


changed, as such a practice would un 
dejihine the standing of the engineer 
which has been built up over many 
years. Hope for sAlving .^resent prob¬ 
lems lies in the application of engi¬ 
neering principles by the industrially 
intelligent, and the present era calls for 
universal well-being, not private, state 
or corporate profits. In the opinion of 


40 per cent over same period of^l922, 
when sa’ps were $3,570,833. It is esti¬ 
mated that business for 1923 will total ' 
more than $20,000,000, cojnpared with 
$10,723,735 in 1922. \ 

The Certain-teed ProducU Co, hat 
declared regular quarterly dividends of 
13 peV cent on first and second 

Dean Kimball, the chief trouble with ' ^ 

the present curricula as regards train- ■ 


ing leaders is that they afford n* his, 
torical background. There is also 
an insufficient number of inspiring 
teachers. 

Excellent arrangements were made 
for caring for visitors in the Cornell 
University building, and many enter¬ 
tainment features were provided for 
the visiting ladies. On Wednesday 
night President Farrand of the uni¬ 
versity, welcomed the members of the 
society, and President C. F. Scott of the 
society responded, after which an in¬ 
formal reception was held. 


The American Cyanamid Co. declared 
an initial dividend 1 per cynt on the 
common stock anfi the regular quar- 
tdhly dividend'of li per ceht on,pre¬ 
ferred stock, both payablh July 2 to 
stock of recqrd June 

Earnings of’Com Products defining 
Co. for 6 months ended June 30 are un¬ 
officially reported qs showing substan-, 
tial improvement over those of first half 
of 1922. • Plants ai« grinding at ap¬ 
proximately 68 per cent of capacity. 

, ,, i, 

Oil Men Will Meet in Chici^ 


Coke Production Rising 

Coke productioit figures for May, 
just published bi( the United States 
Geological Survey, indicate that during 
that month 3,328,000 net tons were 
pushed from byproduct ovens. This was 
an increase of 122,900 tons, or 3.8 per 
cent, over April. Beehive production 
also increased, the net output amount¬ 
ing to 1329,000 tons. Sixty-three of the 
sixty-ntae plants in the e<nntry are 
producing at present. 


•> 

Babassu Nuts in I)emand 

Advices from Brazil state that there 
is great activity in the babassu market 
in the northern states of Maranhao and 
Piauhy. Exports of babassu nuts from 
Maranhao during the first 4 months of 
1923 amounted to 8,500 tons, as com¬ 
pared with 2,000 tons during the cor¬ 
responding period of 1922. The babassu 
nut produces a vegetable oil very sim¬ 
ilar to coconut oil bnt somewhat higher 
in free fatty acid. 


At an executive meeting of the Oil 
Men’s Association, held in Chicago ^st 
week, it was Aecided to hold the annual 
convention of the association at the 
Congress Hotel, Chicago, on Oct. 2 
and 3. Walter G. WlUaid, formerly, 
field secretary of the Western "Retrol- 
eum Refiners Association, was chosen^ 
to succeed Melville C, Hill as secretary, 
of the organizafion. Mr. Hill recently 
tendered his resignation in order to re¬ 
turn to the practice of law. The change 
becomes ei^ective July 1.’ 
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Consumers and Distributors Restrict 
Operations in Chemicals 

Speculative Buying of Minor Importance and Manufacturing Trades 
Alt Interested Only in Nearby Positions < 

nPHE index number shows a mate- Acetic Acid Buying Has bwn active 


represents a lower price level for some 
chemicals, but nljied products, sftch as 


sellers and stocks of the lower tests 
are reported to be light. Production 


cottonseed oil, linVeed oil and glycerine has not been at full capacity and this 
had considerable to do in bringing has been a factor in holding'suppDes 


down the total from the level of the 
preceding week. » 

Some of the large con.suming grades 


on a parity with consuming needs. 
Prices have undergone no change in, 
Ihe iieriod and are quoted at $,'i.38@ 


are not working at capacity and this ^-Ltii! for 28 per cent; $r).48(®$l).76 for 


seasonable condition is felt in a dimin¬ 
ished call for raw materials. The 
movement of important chemicals 
again.st contracts is very good, in fact 
ilutre deliverieslin some cases are larger 
than the totals for May. It is in new 
business for home and for export that 
(he falling off in demand is most 
noticeable. This is especially true with 
reference to foivvard ]iositions, a.s pres¬ 
ent trading is almost entirely for spot 
and nearby goods. * 

OnP of important fealure.s noted in 
the marke* "Was an announcement bv 


.'to per cent; and $12(5)$12.7fi for glacial. 

Citric Acid -Sale.s of imported were 
reported at 5Ic. per lb. anil the asking 


Caustic Soda and Soda Ash 
I Now Quoted on Flat Basis— 
I Calcium Arsenate Easier — 
Arsenic Lower on Futures— 
Metal Salts Easy—Nitrite of 
Soda Declines—Imported Cop¬ 
per Sulphate Firmer — PeV, 
manganate of Potash Steadier 
—Prussihtes Dull and Weak 


a leading alkali producer that prices manganate Of Potash Steadier 
for soda asjli and caustic soda would — Prussihtes Dull and Weak 

be on a flax basis. For many years it . . . - _ _ 

has been the universal custom to quote 

tl^se chemicals on a basis price—48 prices ranged up to 52c. per lb. Ad- 
pe» cent Na.O for soda nr.h and to per vices from primary markets abroad in- 
c.ent Ma,0 for caustic soda. The flat, dicatc firm conditions there and .ship- 


quotation.simplifics quotations and they 
will be more readily understood by 
buyers, ^ttempts have been made, at 
intervals, to depart from the basis 


nent prices are about on a parity with 
the spot market. Domestic acid is still 
quotili at 49@50c. per lb., but the sold 
up condition of some producers makes 


met()od of xiuoting, but Rothing definite their quotations purely nominal. 


resulted until the present change was 
adopted. i 


Formic Acid—Domestic grades are 
not prominent on the market as the 


Prices changes were ,in evidence in quoted prices of 16@17e. per lb. are 
numerous cases. Calcium arsenate, too high fo interest buyers. Domestic 


which is one of the items followed very 
cloaely at present, Was disturbed by re¬ 


production is said to be greatly cur¬ 
tailed owing to the low prices at which 


ports of offering^ considerably below foreign material has been offered. Cur- 
the levels previously held. This was rent quotations for imported aire 12@ 
in sharp contrast to views of sellers ) 4 e. per lb. Demand has shown some 
who had expectea an increased demand improvement, 
and a hardening in prices. However. , . . 

the low priced offerings were said to Acid-The market is in a 

bej'estrtcted to a few cars and It Is '’"» ''r". 

still too early to express a decided their output to Uke care of old 

opinion on values for deiiverv over the 

next month. Arsenic was ’lower* for 1’'“® f wnsumers are 

distaffl positions with practicallv no contracts and spot bumness 

•change onaspot. Nitrite of soda' was « ™>nly for moderate sued loU ^ices 
easier and the same was true of nitrate fre repeated at 9^1 per IM lb. for 

• of soda. Imported cyanide of soda for 22 deg. 

• weakened likewise. Low-priced offer- Nitric Acid—Under a quiet trading 

ings of imported copper sulphate were movement the market has worked into 
less in evidence and the market was an easy position and while no open 
firmer. Permanganate of potash also change in prices has been announMd 
was steadier. , there are reports that quotation* can 


be shaded. Asking prices are on a 
basis of,|4.60@|5 per -lOO lb. for 36 
deg.; |4.7B@|6.25 for 38 deg., and 15.25 
@$5.50 for 42 deg. • 

Oxalic Acid—The market bps been 
easier and importers wer| offering 
freely at 13c. per lb. Domestic made- 
rial also was easier and 13c. per lb. at 
' works was the asking price. Demand 
i.s fair for small lots. Domestic pro¬ 
duction is said to be on a smaller scale. 

Sulphuric Acid—There is not the 
stringency in supplies which character¬ 
ized the market recently. Lessened 
, demand has enabled producers to ac¬ 
cumulate small stocks but good deliv¬ 
eries continue on contracts and values 
are holding on a steady leveff Quotations 
are $15(?i)$]6 per ton for G6 deg. in 
taiik.s at works. 

Tartaric Acid—Buying has failed to 
gain in volume to the extent importers 
had expected and prices are easy. Bids 
under quoted price levels are said to 
have been accepted. Quotations for im¬ 
ported are 35J@36c. per Ib. No change 
has been made in domestic acid and 
sales are .said to be going through at 
37ic. per lb. 

Potash 

Bichromate of Potash—The quiet posi¬ 
tion of the textile and leather trades ' 
has been reflected in a slower demand 
for bichromate. Most first hands are 
holding prices at per Ib. but 

reports are heard ip the effect that sales 
have been made at lie. per lb. and it 
1 * said this is the actual trading level. 

Carbonate of Potash—While some 
grades are in light supply, there is suf¬ 
ficient material on hand to fill buyers' 
wants and total salet, are said to be 
very small. Only small lots are chang¬ 
ing hands and with buyers oat of the 
market, prices are not inclined to ad¬ 
vance Quotations are 6i@6Sc. per Ib. 
foj 80-86 per cent; 71@73c. per lb. for 
hydrated 80-85 per cent, and 7@71c. 
per lb. for 96-98s>er cent. 

Caustic Potash—Some sellers are 
holding prices on a firm basis and re¬ 
port a strong market for imported. 
Buying, however, has been quiet and thi* 
hag caused some holders to grant con¬ 
cessions and Tic. per Ib. is still quoted. 
Asking prices range up to 8c. per Ib. 
with grade and Seller as the reasons 
for the difference inc quotations. 

Permanganate of Potash—Sales of 
odd lot* were put through at 163c. per 
lb. Distressed lotg have been pretty 
well taken from the market and toward 
the close 17c. per Ib. was the lowest 
price at which many holders would ac¬ 
cept ordei*. Shipment price* are re¬ 
ported to'be above the spot price and 
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this bwl Mm* ipioeiuta in ateadyiitg 

valaes. 

PruMiftc of PDt«||h—Conflnued slow 
depiand ia reported and buyers look for 
concessiofl^ before taking on stocks. 
Views of'jellers vary, but 81c. per lb. is 
' still gilen as a trading basis despite 
the fact that others, are quoting 
per lb. as -their inside price. ^ 

Sodas 

Bichromate of Soda—Witfidrawals 
against existing <^ers have been less 
persistent and this is especially true 
.with reference to consumers in the 
leather inSustry. New business is 
largely restricted to small lots. Occa- 
.sional lots are offered in the spot mar 


“Chem. & Met’TWeighted * 
Index of Cheqtioal Meea 
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'imported matoriab atoold prlcei could 
not be filled. At the close there were 
'buyers qf foreign splphpte at 4ic. per 
lb., with sellers apparently firm at 6c. 
on spot and nearby, parcels. The sea- 
W>n of increased consumfition ia near at 
hand and this tends to support the PJU*" 
kefi. Domestic material was unsMtled 
in some directions because of the for¬ 
eign competition. Prices heard ranged 
from Bi@BSc. per lb. , 

Formaldehyde—Producers generally ^ 
mai^ined prices on the 15c! basis, but 
coinparatively little business was put 
through. Scattered lots could have been 


BaM =; too for 191,3-14 | 

This week .... 1TS.8* 

I,<Kst ^'ouk. n7.88 

Junf», 1018 . 272.00 

Jun»', 1919 .£29.00 

June, |020 . 211.00 

Juni‘, 1921 . m.OO 

Junr,-1922 . IfiT.OO 

Thf Inrtpx number wiuit off to the 
extent of 249 points. Isower'prloen 
for cotioiiBeort and linsie<Jd,oil». to- 
ffpther with a decline in glycerine, 
were Irnportan^ factors. 


some consuminif ctinters favors the picked up throuRh |8econd*hand chan- 
hbme-made product. nela at 14ic. per lb. 


Prusaiate of SdHa -Unsold stocks of 


Siunai arc uiictcu lll UlC spot inur- xAuoniatc U 1 ouun -UA Tin Oxide—The market for tbe metal 
kcl as low as 81c. per lb. but first imported appear to be amlfle and sel- v(as easy and thi* naturally led to ^otne 
hands are maintaining quotations at lers' on the other side are reported to talk of lower prices for tin oxide. But 
8 ic. per lb. at works, with the usual be eager to make regular shipments to up to 'the close operators continued to 
premiums for smaller amounts. this market. This keeps the toi.e easy quote the market at |^c. per lb. Trad- 

Caustic Soda-This market has been “"I* to give any price as ing was confined to small lots only, 

featured by. an announcement by one representing seller views. In most 8.1 Ammoniac -There were offerings 
of the largest sellers that quotations P" 'f. the im^rted material at 6Jc. per lb 

hereafter would be on a flat basis. This P™"' The rilar^ was quiet ‘-td J>»r«W 

.supersedes tfie method in vogue for Pf Domestic gray in 'a'*-', held 

many years of quoting on basis 60 per ^’’y . “t 8c., with the white at 7ic. per lb. 

cent. The new method of quoting is Seda Ash-As in the case of caustic Barium Chloride — Offerings from 
aid to meet with favor of buyers as soda, the most important occurrence in .broad have increased and this unset- 

thp market was the abolition of the pric^here. There were offerings 

basi.s price and the establishing of flat |80@$82 per ton, carfcad lots. • 
quotations by one of the. largest sellers 


more or less confusion has arisen at 
times because of the basis price in 
quoting. All sellers have not adopted 
I he flat quotation method but it is 
I bought that the lead as set by one of 
the largest factors will be followed by 
others. The prices as now quoted are: 
76 per cent solid caustic soda in 700-lb. 
dfums, $3.16i per 100 lb.; 76 per cent 
ground caustic soda in 475-lb. drums, 
$:!.60 per 100 lb.; 575-lb. bbl., $3.85 
per 100 lb.; 76 per cent flake caustic 
soda in 400-lb. drums, I.I.OO per 100 lb.. 
525-lb. bbl., $3.85 per 100 lb. 

Cyanide of Soda—Some nearby ma¬ 
terial was available afc 20c. per lb. 
This price was for iiaportcd and shows 
an easier tone due to 
sellers to effect sales, 
been rather quiet although some sellers 
of domestic report a good call for their 
product 6n which they qnpte 22@2Sc. 
per lb. • 

Nitrate of Soda—The spot market 
has been* easy for some time. It is 


Flat quotations arc: .58 per cent light 
soda ash in bulk, $1.33 per 100 lb.; 300- 
lb. bags, $1.45 per 100 lb.; 150-lb. bags, 
$1.60 per 100 lb.; barrels, $1.69 per 
100 lb.; 58 per cent dustless dense soda 
ash in bulk, $1.42 per 100 lb.; 430-lb. 
bag% $1.51 per 100 lb.; 430-lb. bbl., 
$l.f.5 per 100 lb. 

Miscellaneous Chemicals 
Arsenic—The spot markA shows very 
little change. Jlemand while improving 
a little is not heavy for this season 
and under the circumstances it is diffi¬ 
cult to maintain higher price levels, 


Fusel Oil—The market was virtually 
bare of supplies and dealers refused to 
name a flat priee. A little trading in 
crude developed recently around $8.7B 
per gal. Several amaU shipments ar¬ 
rived from abroad during the week. 


I Alcohol «, 

While trading was conductoi along 
routine lines only, prodi^rs expert 
that business will soon pick, up, and, 
with stocks not burdensome, prices 
were firmly maintained. In denatured 


fllrnhni oroducefs offBred ths 
1 price was for imported and shows cult to maintain higner P™' a on the basis of 8«c. per 

easier tone due to eagerness of although sellers seem ual in drums, and 41c. pe^ gal., in 

Demand has served. Prices heard ranged from ^ " carload .lots. Ethyl spirit.. 


to IBc, per lb. depending on atjllers. 
Futures, however, were easier and as 
low as 10c. per lb. was heard for the 
last half of the year. 

Calcium Arsenate—While a better 
tone is noted in the market as a result 


has been* easy for some time. It is tone is noted in me macKc. » aruiej .^c-ady, first-hand. quo> 
natural to look for a falling off in buy- of some improvement >" ^rp“nd 't m gf pgr cent. 

In.* ,.1.:* ,-ln.n A# ITAOn QTI/l nriCCS stateii that orders are not coming to , .. no ner eal. on the 97 per cent 


barrels, carload .lots. Ethyl spirits, 
U.S.P., 190 proof, held at $^70@|4.78 
per gal., in barfeh. Butyl spirits 
clqaed unchangad at 26(g)27c. per,gal. 
With production curtailwl over the 
summer months, theemarket for me¬ 
thanol ruleif i^-ady, first-hand, quot- 

^ iU rani r.m fha QTa n<l1* OATit.. 


and $1.20 per gal. on the 97 per cent 
grade. ♦ ' 

Italy Eases Export Bans 


natural to loox lor a railing on in uuj- — ........ .-a- to 

in‘g at this time of year and prices statoii that “’'‘‘"^Xient to Xe to 
fluctuate according as stocks are .in hand in vo ume jnf,* at 

strong or weak hands. Recently spot market fpature ia furnished 

, offerings have been pressed for sale. ^ 

ton ’’l™h h^e^n maL^nnder ^QuotoUons heard have ranged from Export restrictions governing lUlian 

IM lb., but sales have bee ^ 12c per lb. to 17Jc. per lb. The 12c. quo- products have been considerably relaxed 

the maide figure and to hw izc. P ^ P ^ 

not iniproved offer on the part of a seller who h,d a required for only the following 

X\r% 2 ltr V"r ne?s wirgo tTted amount to seH but it is *gen- „„"dities; Hemp and flax waato rfta, 
under $2.45 per 100 lb. se e i K discredited as a rell indication excluding tow; wooden rallsoad crOka 

'I ^ i”.i, ni^^ralso hM of the prevailing market price. How- ties;*iron ore,'except pyrites; copper. 

• the ^e of toures espe- ever, it is stated that Southern buyers brass and bronze .crap, except^turn- 
been noted in Xr. can shade 14c. per lb. delivered. Most iron and steel scraps; jrheat.MU. 

c»lly for shipments t K sellers give 16c. per lb. as the open and uncleaned rice; cattle aitif,fresh 

Nitrite of Soda—Selling oompetiuOT Impartial views hold prices beef; aaaes; bones and metellic money.^ 

has been very kjen with imported ^ matter of private negotiation This information is contained in 

grades leading in price declines. Sellers ^be 14c. and 16c. levels with port just receiwd by cable from Com- 

of domestic generally have met the low condition depending on the buying merclal AttacHo N. C. McLean, 

prices quoted and have openly quoteo to bring about a decided por eome time quite a number of com¬ 
at lie. per lb. works. Impyt^ offer- moditiea have been on the list of gt^ 

tosUs'^to deb® r| to Copper Sulph.to-SeverAl order, for which are prohibited from exportation. 
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*Co^l-Tar 

Benzene UVisettled in Dnli Mari 
Increase—N aph thalene 

P RODUCERS of coal-tar byproducts 
reported a quiet week. With the 
exception ot solvent naphtha the marl^ct 
seemed to' favor ljuyers. An easier 
undertone prevailed in benzene, phenol, 
naphthalene and the salicylates. First- 
, hands anncyrnced no price changes, but 
admitted that considerable shading%va.s 
possible in outside channels. Scattered 
lots of benzene .sold at concessions, and 
with no improvemeat in the motor fuel 
situation, either here or abroad, supplies 
on hand were considered more than 
amplq for current neeis. Offerings of 
synthetic phenol are increasing, but the 
output has not yet reached the/stage 
where producersVire willing to meet 
the views of larger consumers, with the 
result that virtually no round-lot trans¬ 
actions are being placed. Tjpere were 
willing sellers ot synthetic phenol for 
future delivery at 40c. per lb. “Regular” 
buyers could have obtained the natural 
product around 30c. per lb. deferred 
delivery. On spot resale parcels were 
offered at prices ranging frqm 42c. tot 
fiOc^ per lb., ^)ie top figure flbtaining 
on small lots. Crude naphthalene was 
offered for shipment from abroad at 
concessions, but so far ms could be 
learned no buying interest developed. 
Refined naphthalene on spot was un¬ 
settled and slightly lower prices pre¬ 
vailed on odd-lot transactions. Solvent 
naphthas were in scanty supply and 
first-hands rymrted the markef. as firm 
With prices more or leas nominal. Pure 
zylene was ^n moderate demand, and, 
with stocks, in spot limited, prices were 
firmly maintained. 

'Alpha-Naphthylamine — The market 
was h^rely steady, but most producers , 
held out for 35c. per lb., immediate 
shipment from works. Demand was 
.slow. 

Aniline Qil—Busines^ was confingd 
chiefty to sm,Hll lots and it was possible 
to pick up supplies involving less than 
carload lots on the IGc. pel lb. basis. 

Benzoic Acid—Anticipating season- 
,able activity in this,/commodity, traders 
were disposed to ask higher prices. The 
U..S.P. grade on .s/iot held at 77@80c. 
per lb., with forward material available 
at 72@7Bc. per I'j., as to quantity and 
seller. 

Benzene — The market developed 
wehkness in outside channels, but lead- 
ini; producers refused to meet this com¬ 
petition. The demand has been' dis- 
iippoiijiing and with no change for the 
Jietter in tlj(>, motor fuel situation some 
traders Were not disposed to hold on'to 
supplies and stood ready to aft prices 
jn order to interest consumers. The ,90 
per cent grade, so far,as leading pro¬ 
ducers were concerned, held at-2w. per 
gal., tank cars, f.o.b. works^ with the 
pure at 27c. per gal., tank edra, f.o.b. 


Prpducts 

;et—Synthetic Phenol Offerings , 
Elasief—Solvents Firm 

works. Advices from Manchester, Eng¬ 
land, report quiet trading in benzene, 
but tlf- price, while barely' steady, 
settled around Is. 7d. per gal. 

Cresylic Acid—Prices named toward 
the close, on imported njaterial, ranged 
from $1.05@$].I5 per g^l., according to 
grade and seller. Buifiness' was 
neglected and the undertone' easy. 
Offerings from domestic sources, for 
nearby delivery, have increased of late, 
but producers annifunted no price 
changes. ‘ 

Naphthalene—Scattered parcels of 
flake sold down to 7ic. per lb., which 
compares with 8c. a week ago. The 
demand was not' sufficient to steady the 
market. Crude to Import was offered, 
at 21@3ic. per lb., the price varying 
according to the seller and specifica¬ 
tions. London advices, under recent 
date, indicate that the market in the 
United Kingdom has eased off, with 
sellers of crude at £7(S)£12 per ton, the 
inside figure prevailing on rather loW- 
grade material. 

Phenol—With offerings of the syn¬ 
thetic product increasing, sentiment 
favored buyers. For spot material 
most traders were asking from 48(2)50c. 
per lb., but several lots came on the 
market at concessions and prices at 
the close were little more than nominal. 
During the week actual offerings of 
resale materjjal wefe heard of at 42c. 
Second-half of 1923 business could have 
been negotiated at 40c. per lb. Pro¬ 
ducers of the natural proiluct refused to 
name a flat price, but intimated that on 
contract regular customers might ob¬ 
tain supplies around 30c. per lb. 

Solf ent Naphtha—Demand for this 
material was good and with production 
sold well ahead the markqt ruled firm. 
Leading producers held out for 27c. per 
gal., tank car basis, forward delivery, 
f.o.b, works. 


EffcK-ts of Borax on Plant Growth 

After exhaustive experiments, the 
U. S. Department of Agriculture claims 
to have proved that as little as 4 lb. 
of borax to the acre is detrimental to 
plant growth. In some instances, how¬ 
ever, no detrimental affect was noted 
until borax had been applied to the 
extc it of 20 lb. to the acre. The 
lengthy period of experimental work 
was made necessary because it dam¬ 
aged crops during the war, when a 
potash salt containing borax was used. 

The experiments show that the potato 
can tolerate a greater quantity of borax 
than plants such as com and beans, 
which are injured by comparatively 
stnall quantities of borax. Tbe degree 
of injury, however, depends mere than 
anything else upon the depth and dis¬ 
tribution of rainfall. 


Stfudard Test Requested for 
Coal>Tar Distillates 

Owing to confusion which has arisen 
because of different methods, pf testiag 
the quantity of distiliate in. certain 
coal-tar products, the Customs Division 
df the Treasury Department wili ask 
the; United States .Bureau of Standards 
to evolve a standard test, which will 
be adopted uniformly by the customs 
service. , ' 

‘The issue has been brought to the 
front by the complai'.t of an importer 
who brought two importations of the 
same product through two different 
ports. New York and Philadelphia. <At 
New York, the test given at the chemi¬ 
cal laboratory of the Customs Division 
showed that the product was entitled 
to free entry under paragraph 1649 of 
the 1922 tariff act. The teat by the 
customs chemist at Philadelphia pro¬ 
duced a different result, and there the 
product was declared dut^iable under 
paragraph 27 of the act, at 66 per cent 
ad valorem, American selling price, and 
7c. per Ib. A sample of the identical 
lot tested at Philadelphia was sub¬ 
mitted the Chemical Division of the 
Bureau of Standards, and a still dif¬ 
ferent result was obtained there, plac¬ 
ing the product practically on the 
borderline between free and dutiable. 
In each case a different method of 
testing was used. F^inal liquidation of 
the importations has been held up 
pending further investigation by the 
Treasury officials. 

Paragraph 27 declares duitable “all 
distillates of coal tar, blast-furnace 
tar, oil-gas tar, and water-gas tar, 
which on being subjected to distillation 
yield in the portion distilling below 
190 deg. C. a quantity of tar acids 
equal to or more than 6 per centum of 
the original distillate or which on be¬ 
ing subjected to distillation yield in 
the portion distilling below 216 deg. C. 
a quantity of tar acids equal to or 
more than 75 per centum of the original 
distillate.” 

Paragraph 1549 declares entitled to 
free entry these tar, and “all other 
distillates of any of these tars which 
on being subjected to distillation yield 
in the portion distilling below 190 
deg. C. a quantity of tar acids less than 
5 per centum of the original distillate.” 


Cerman Chemical Prices Firm 

Chemical prices in Germany are re¬ 
garded as showing remarkable firmness 
in the face of wild fluctuations in the 
mark and the rampant speculation 
which is honeycombing practically 
every German industry. It may be 
mentioned, however,, that the stability 
of price apparently ,jiaa not extended 
to the pharmaceuticals. The capital 
increases at the German chemical com¬ 
panies is proceeding merrily. 

The fact that five months' dye quota 
has' been taken at one fell swoop is 
expected to mean increased exports to 
the United States since the quantities 
are greater than can be digested at 
once in Europe. 
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* Vegetable Oils and Fats 

Cottonseed Oil Lower—^Prompt JShipment Linseed Declines— 

• •* Coconut Sells at 8*/ic.—Soya Offered Freely % 

/OFFERINGS of most oils increased, cotton crop, the sentiment at the close 
' V/and with general unsettlement in was rather bearish. Old crop crude was 

offered at 9ic. per lb., tank car% f.o.b. 

■fexas, with buyers at 9c. per lb. Re¬ 
cent business in November forward was 
booked at 7c. per lb., f.o.b. Tetas com¬ 
mon points, abgut 50 tanks'moving at 
this figure. Blejchable oil sold at -file. 

regarded.a8 bullish, but this did not in- per lb'tank'cars, f.oK Texas, ™medi- "Jj^tle' ^t" 26c..'per lb. 

•spire any confidence in the market. ^ f oT ^'ncw York. August forward shipment from t^ 

Laad wag Jnsettled at the close, while easier at 123c. per lb., f.o.b. New Yor . Aug^^ , 

. ....... x,.. ^<r »,.me. Linseed Oil-^The seed markets eased 21c. per lb. 

V 4-Via x'lnao unH.wifcW Cake 


speculative commodity markets, the un¬ 
dertone wag easy and lower prices ob¬ 
tained for cottonseed, linseed, china 
wood, olive, oil'foots and cri^le soya 
bean oil. The cottonseed statistics, 
which came out e»ly last week, were 
regarded.as bullish, but this did not in- 


private advicea. indi^n offerings con¬ 
tinue largsi According to the final 
*official estimate pjoduftion for the 
1922-23 season •amounted to 21,280,000 
bu., which compares ^with 17,360,000 bu. 
^e previous season. Argentine ship¬ 
ments from January 1 to Juna 16 
angiuntod to 33,248,000 bu., of i^ich 
total 16,012.000 bu. were shipped to the 
United States. Lmseed cake closed 
steady at $37 per ton, f.a.s. New York, 
which compares with |S4 the recent low. 

C^na Wood Oil—The undertone was 
easier on re-sale offerings. Spot ma¬ 


in tallow the situation eased off some 
what on intimation that prospective 
buyers lowered their views. 

Cottonseed Oil—Liquidation, in the 
July option in the market for refined 
oil was the feature. The Bureau of 
Census report on cottonseed products 
revealed that 128,871 bbl. were con¬ 
sumed in May, a favorable showing con¬ 
sidering the low position of competing 
fats. The Visible supply on May 31 
amounted to 627,000 bbl., against 707,- 
000 bbl. on the corresponding date a 
year agoi (The report is reviewed else¬ 
where in this issue.) Speculative hold¬ 
ings of nearby oil in the contract mar¬ 
ket were larger than traders seemed 
willing to admit and fears for liberal 
tenders in July oil added to the un- 
settlement. There were numerous 
switches of July contracts to the Sep- 
o tember option. With cash trade slow 
refiners also were disposed to unload 
a little nearby oil. In the opinion of 
traders the speculative element will not 
operate on the long side in the old crop 
months, believing that the tight statis¬ 
tical situation has already been dis¬ 
counted. On the other hand the new 
crop is attracting widespread attention 
and, in the event of‘a 12,0 00,000 bale 

Miscellaneous Materials 

Cagein—Imported material was of- 


- - uiicicu at> per 

off towards the close, and, with cake rvi i#u ixa f r of 

higher, crushers appeared a little more Ctwonut ® 

anxious for business. But compar- Ceylon^ type oil 
atively few inquiries came out as asking per lb., f.o.b. New Yo*. On the cobs 

* . < « , 1 '..1. 1 Mnv dwvli’l OT m\||16Q. 


On the coait 

ativelv few inquiries came oui aa aaitiuu lu., .v-.. - ^ . 


Copra was steady at 4|c. per lb., c.l.f. 
coast ports. England has been a buyer, 
suppor^ng' prices. 

OUve Oil Foots—Spot prime greon 
material sold at 7i@73c. per lb. So 
far as quotations went holders were -• 
asking from 7S@8c. for spot 
* I’alm pHs--A distressed parcel of 
Lagos oil sold at 6lc. I*r lb. Lagos 
for import held around 7ic., Virith Nife®r 
at 6Jc. per Ib.^c.i.f. terms. 

Soya Bean Oil—iPricos weakened in- 
all quarters because of the lack of buy¬ 
ing interest There were offerings at 
94c. coast and Jjlc. New York, sellers 
tanka, nearby positions, duty paid.^ 

Tallow'and Creases—Laoti trading in^^ 
extra tallow went through at TJc. per 


cially where September forward oil was 
concerned. Spot oU sold at $1.08 per 
ial., carload lots, cooperage included, 
with intimation in some quarters that 
this figure could bo shaded on early 
July business. On second-half of July 
$1.05 represented the market, with 
August at $1.03, carload lots, cooperage 
included. The lowest price heard^ on 
August forward was $1 per gal. Con¬ 
sumers take the stand that September 
forward should be .selling around 90c. 
per gal, based on prevailing prices for 
seed and cake. Foreign oil weakened 
on lack of buying interest from Amer¬ 
ica. In London spot oil, loose, closed 
at 43s. (id. per cwt. (112-lb.), which 
compares with 4r,s. 6d. per cwt. a week 
ago' Continental demand ha.s been 
slack, soapers lb‘'burjusr before the clos» the under 

A fair increa.se m the was easier, with offeriiiga at 7ic 

is ioifg well, per lb. Yellow grease 

J 


naxseeu miuats: —i'— . ,, 

latest reports'the crop is 
The Canadian acreage will not be much 
larger than last year, according to 


per lb. Yellow grease wag 
64c. per lb., with no buyers, 
steariifbi closed at 83c. asked. 


— J in volume. Corroders offered Jead pig- 

but no real selling pressure developed guasantee against dwlme 

-- Spirits of turpentine closed at $1.M P yet this did not stimujpte busl- 

Casein—Imported material was of- gal., but on a firm bid it was intimate metal'was easier in the 

fered freSly, and, with no ijnprovement j(,at this price might “haded. ■ nomfcally unchanged in New 

lereu irevij, ■_. *,^1 „ rother w in avmnathy with the mar- ,1, at„nHoed drvvvblte 


lereo ireeiy, OMU, .t^his price might be shaded. tMins nomfcally unchanged in New 

in the demand, priles presented a rather steady in ‘eh new York at 7Jc. per lb. Standard dtY 

easy appearance. Large handler.s of- jn the South, but n ^ ^ gje. per lb., m casks, car- 

fered thedower grades at 16@17c. per business was put through. The B 


fered the*lower graues «i. Dusn.cn^ n- ^ bbl 'o“d lot basis. _ 

lb. In outside channels scattered lota ^,eade held at $5.80 p • oiide— Consumption of line 

clAild have been picked up at 654 • Rubber—Reports on the state of the ^ ^ aetback,^ 

‘ per lb. » rubber trade were not so several of the la'rgor tire manufac- 

Glycerine-There were sellers of the Continental operators in crude showeo announced that production 

.chemically pure in tht West at 153^ „„ iut^est in the w“'r be Lrtailed over the gummer 

* per lb., in drums, carload lots. The ^n,erica less active on ^uyi g ^ nionthe. However, th^g did not bring 
market in New York was unsettled at ud. First latex and nbb^ situation in xinc oxide and 

lui/svifT- ih in dnimfl. the price aheets on spot were offered at _ «rt«*iTmpd to quote on the 


market in New TorK was prices easea on. rtiov. at out an eanici ... . 

164@17c. per lb., in drums, the price ^beete on “f^J^ber producers continued to quote on the 

Sgaeconimg to the seller. Recent j^., with October-November- proQU ^ 

^ -- December nominal at 28c. per lb. f */;;^urican process, lead freix Fre.ch 

Shellac—The market was*unsettled on red seal, settled '* 


varying accoruiuu w - , 

trading in dynamit^-was put th~P8 
at IBc. per lb., in drums! car oad lots 
about 26 carloads being involved. At 
the close the market for dynamite 


r*Q>k1pfl from ^aicuvva. oasie. 

the close me ® was quiet and T. N. was offered cx-stort parted weakness in the metal, er 

giycerine was movs or 1®®® ner lb. On ex-dock transactiotft around 5.96c. per lb. 


DOC. per lu. 

ragaruB yrujwp *' ■7 oa low as 56ic. was named 

froml 53 (g) 164 c.p«Jb.thejn..defl^re 


VbtainTnTiD’the Middle West. 
soap lye, basis 80 fter cent, settled at 
93c. bid and 10c. asked, loo4e, carload 
lota, fs>.b. shipping point. 

Naval Stom—"The market went off 
slightly on Uck of buying intSrpet. Re¬ 
ceipts at ^them points w^ liberal. 


rsk^. Bteached bone dry, heM around 

eli7bc. per lb., a. to position and 
seller. 

White Lead —WithdrawaU a**to*l 
existing contracts were liberal 

new business did not come forward 


London Tallow Auction . 

At the regular weekly tallow auction,' 

heW to Un*Soor.Iune 20. M4l ca^s 

were offered and “W- 

Prices reallted were unchanged to i 
shilling hif*er. 

1 
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{niports at the Port of New York 

' Jane 15 to Jnnri 21 


^'IDH — Tftrt»rl« — 100 cak., Palermo, 
OropT; l&O bbl.. (icvioa. Ij’Appula Soo 
Amon.; 2 bb!., San Juan, PowiTH-WeiJllit- 
man A RcMenKlirtiui. 

ALCOHOJ,^85 bW. denuturKl, Arccibo. 
(}. ISsti'Va; 26 bbl. do., Arecibo, M. Ft iKcl A 
Broe. f. 

AMZABINK—2 cak., Hamburg. Kuttrorr. 
Pickhardt A Co. 

ARKKNir—100 cs., Kobe, Irving Hfr k - 
Col. Trust Co., 15 cb.. Kobe, S. W IbidKeH 
A (Jo.; 60 C8., Kob<!, Fraser A f’o., 200 cs.. 
Kobe. Ortler. 

HJ^ANC KIXE—f*) CHk., Hamburg. P 
Uhlloh & C:o. 


(’ll.; fell) bg. Rbaly, B27 bg. karaya. 269 pkg. 
fragacanth, 6fi bg. aaafoetidH. 226 bg. 
oltbani^, Hotnbay, Order, 290 bg. copal, 
Aniwi**), C)r<ler; 1,400 oh, damar. Batavia, 
National ('Ity Bank; 200 oh. do.. Batavia. 
Inncs & ('<>., 100 cfl. «lo Batavia, W. Schall 
A Co.; 2^0 oa do., Batavia, Rank of Cent. 
A Sotith Am., 2,260 ch. do.. Batavia Order; 
4H7 !)►?. ooiiiil. Antwerp. W. Schall & Co.; 
r.20 pkg do Antwerp, (!eftrHl Union Trust 
Co,; 205 bg do. Antw«jrp. Chemical Na¬ 
tional Bank. 105 bg. do ArAwerpl Brown 
Iti'fis & Co.; 20 OM kauri. London/'Order; 
].21(» bg. yucca, Adehiid/t, International 
Ibtnking Corp ; 141 bg. do.. Adelaide, 

Ordi-r. ' 


STBONTIUM NITRATE—4-4 'bbl.. Ham- 
'burg, Unexcelled Mfg. Co. 

/(TABCM—1,260 J)g.. potato, Rotterdam, 
Stein, Hall A Co, ;T60 bg. do,, .Rotterdam, 
J. Wertheimer A Soiie; 200 bg. do., Rotter¬ 
dam, Chic Starch Co. 

SUMAC— 550 bg. Palermo, American Bx- 
11^088 Co.; 560 bg., Palermo, Order. 

TALC —3.500 bg.. Genoa, Italian Dis¬ 
count & Trust Co.; 251L bg., Genoa, Bankers 
Trust Co ^ 

TARTAR — 10 CHk., Me.ssinr, Tartar 
Chern. Works. 

TARTRATE OF UUE —23V hg . V^en- 
cla, C Pflier A Co. 


BRONZE roWOER- 02 cs., Br4'nieii, 
Baer BroH ; 23 ch , Bremen, Hci^ael, Itmck- 
tnann A Lorbaeber; 2 '%ch., Bremen. Uhl- 
f(‘lder A Co.; H ch.. Bremen. Order. 

CAMrilOB--35li (H.. Hamburg, A. Ochse 
A Co. ^ 

('AHEIN—297 iV.. Bombiiy, ;{;!.{ 

bg. Ixmdon, KanR of Ami'i iea . 250 tig 
Hamburg, Jungmunn & Co.; 131 bg . ilitiii- 
burg, A. KllpHtein A Co. 

CHBMH’ALM—0)i pkg., Uremeu. IM’.-.Iit: A 
Hauor; 300 bg„ fJInHgow, Brown^Hros, a 
C o,; 17 CH., Ibinihurg. Morgensicrn A 
Co ; 60 C8k., Kotterdain, Stanley Boggett. 
40 CHk., LojkUmi, A. KIlpMiein A Co., 3f< iikg. 
Hamburg, Hummel A KobinHon ; 372 ))l<g , 
Hamburg. UocMHler & HuHshicher Cbem. 
Co ; 7 CHk., llnmburg, Bank of the Man- 


IKON OXIHK—Hi csK... MarseilloH. F. 
(tl4-dbtll: 200 bbl. Malaga, Sroii L. Tiibby 
I’orp . 17o f-bl.. MalHg.-i (' K WIllianiH A 
Co , toil bbl. Malaga, E M. A F. Waldo; 
H2 bb! Malaga, .1. M. Itabass; RO bbl 
Molaga, .Nat’I ('it>' Bank; 110 bbl., Malaga. 
Ueieli.inl Coulslon. Ine. 

I.ITHOI’ONE- -.100 <'ks., Antwerp. Benja. 
Mmoic a Co , • 

LOCaVOOl) KXTRACT-lll bbl, Cape 
liaiti/in. Logwood Mf%. t'orib ^ 

MENTHOL -25 es. ICnbi', National Clt*’ 
Bank , 2.'’> c.s . Kobe, Stanley, Jordan A <'o 
M,\(iNESITE BB bbl,, Uotieidam. 
Spenli'Il-Wllltlleld C<i 

.VIAL NE.SJCM—225 es, eh rale. Naples, 
, iiOd cs <b.. Na))l*'h. KuHt River Nat'l 


WAXES —876 bg. montan, Bremen, W. 
Schall A ; 97 bg. bees, Valparaiso, Dun¬ 
can. Fox A Co,; 40 cst bees, Havre, L. A» 
Salomon A Broa.; 377 bg. carnauba, Cara, 
Int’l Acceptance Bank, 223 bg. do.. Par- 
nahyha, Laaard Frerea; 979 bg. do., Par- 
nahyba, National City Bank ; 19 pkg. bees, 
Talcahuano, W. R. Grace A Co.; 72 bg. been, 
V’alparalso, Banco Aleman Trans-Atlantic; 
56 bg. do., Valparaiso, W. R. Grace A Co.; 
60 bill, beeswax, Rotterdam, Knauth, 
.Nachod & Kuhne; 1,920 bg. j»arafflnp, Lion- 
don. ttrder; 32 bg. bees, London, Order. 

WOOL GREASE —75 bbl, Bremen. Hum¬ 
mel A Robinson Corp ^ 

ZINC' OXIDE—60 bbl., Antwerii. Keh'h- 
ard-Coulston, Inc. 

ZINU WIIITF/—20 csk.. Southamiiton, 


hattan (he; 270 esk., Hamimrg. Juttgmann 
('(),: 19 csk. Hamburg, ()rd«'r; 21 bbl.. Haiift 
iiurg. A. Murphy A Co 

< IIAI,.K—60c Ions lyindori. Baring Bron. 
A 2,000 bg, Anf^lverp, ('ooi)er A CoopiT. 
itu\; 200 bg., Antwerp, Irving Butik-Cel 
Trust ('(>.; 1.600 bg., Antwerp, Bankers 
JVuHt ('o.: 116 bg., Ltnidon, Crd4-r 

CHROME CtRE—2,000 tons; Belra. E. J. 
Lavlno ft Co. 

riNOHOMNK—21 cs., Rotterdam. B W. 
(Jreeff A Co. 

CREAM TART.VR—51? csk. llamburK, 
(M-der. 

COLO R8— -JO CH.. Bremen, Slgmtnd Ullman 
••Co ; 60 CSK. earth, Bremen, L H. Butclier 
A Co.; 6 csk. aniline. Harvo, Sandoz Cheni- 
leal Works; y csk. do. Havre. Irving Bank- 
Col. Trust Co.; 27 pkg. do., Havre. Gelgy 
Co. : fi lisR do., Havre, Cnrblc Color A 
Chemical *Co.; 20 bbl., i)arth, iH/gborn, 
Uelchard-Coulston. Inc.: 68 bbl. do, Ivog- 
horn. Order; 16 csk. earth, Marselllea, C jp. 
tl%t'dhlll; 3 csk, Bremen, O. Homrtel Co.; 
2Uc8k. earth, Hamburg. P. Uhlicii ft Co.; 
26 cs(f earth. Hamburg. J. L. Smith ft Co. .i 
34 CSK. aniline, Hamburg. Kuttroff, Piok- 
hardt ft Co.; 4 oak do. Hamburg. Order. 
15 CHk., Hamburg. Oreaselll Chem. Co.; 

3 cflk. do., Hamburg, Cnrblc Color ft Chem. 
Co.; 4 csk, do. HRin\*urg. O. A. Kuhl; 7 csk 
aniline, Rotterdam. 11. A. Metz ft Co.; 14 
bbl.. Ilamburg, Fozandle ft Sperrle 

C'ftPPKR pXlDE~60 dr, Hamburg, itn, 
Metal Co. 

COPRA—327,00' Ih.. Bel’ze. Franklin 
Raker Co.; 169 bg.. Morant Bay, Franklin 
Tinker Co ; 303 bg.. Port '-intonfo, Fandrell 
Import Co.; 37 bg.. San Juan, Order. 

DYESTUFFS—33 csk., Naples, Irving 
Bank-Col Trust Co. ^ 16 csk., Naples, Am. 
Kxohange Nafl Bank; 10 cak., Naples, 
Order; 6 csk., Nanlea, I,adenburg, ^almann 
A Co.: 2 cak., Ni^deH, Ackerxtann Color 
Co,; 7 C8.. Havre, Selchow ft RIghter: 4 cs,, 
Havre. R. H. Meehan ft Co.; 3 cs., Havre, 
B. F. Drakenfeld’ ft Co.; 4 osk.. Havre. 
Nandos Chem. Wks. 

FULLERS EARTH—1260 bg, London. 
L. A. Salomon ft Bro. 

FUSEL OIL—21 dr.. Rotterdam. G. W. 
Sheldon ft Co.; 3 dr. Rotterdam, Order. 

'GLAUBER SALT—836 .csk., Hamburg. 
Innis, Speiden A Co.; 20u bg., Harr^iirg, 
A. J. Marcus; 261 bbl., Hamburg, E S^er 
A Co., - 

GUMS—824 bg. Copal. Antwerp. Equit¬ 
able Xwm''^ Co.; 200 bg. do.. Antwerp. 
Browx Bros, ft Co ; 124 cs. kauri, Auckland. 
Baring Btm. ft (’o.; 48 pkg. do., Auckland. 

' Brawn Bros, ft Co.; V7 cs. do., Auckland, 
Equitable Trust Co.: 332 bg. do., Auckland. 
Am. Foreln Banking Cot^.: 96 cs. do., 
Auckland. Guaranty Tru4c Co.: 122 cs. and 
359 Rk., Auckland. Chemical Bank; 

1204 pkg. kauri. Auckland, Order; 809 bg. 
yacca. Port Adelaide, Baring Bros, ft Co.; 
400 bg. do., Port Adelftlde. m. Schall ft 


IhuiU.. bg. chloilde. Hamburg. Iniiis. 
.S|ii uhn A Co,, 1.5(» dr. ciiluride, Hamburg, 
ordri ‘ 

MI itOBALANN — 4.UMI1 pkt., Cah'Utta, 

.Standard Bank of .South Africa, l(i,!t72 bg., 
Bonibay, Ordei , 1 4,426 j>kt.. ('uloulta, 

Ord.i, 

OILS—Olive Oil Footo- 10(1 bbl, Pah-nuo 
B.nua ('ontin. Halo; tOU bid. Palermo, 
Crdof, lOu bbl. Patras, G. BainahiH. Palm 
—iiOu vHk. Hamburg, African A Ea-steni 
Trading Corp. Heal—140 tons in bulk. St 
Johns, Cook A Sevan Co , 154 ton.s m bulk. 
St. Jolins. Bnwring A Co. 

OIL SKED.^—Lfintor—I092H bg., kloco- 
nuda, Vofkarl Brow.; 1 426 bg., Bonf.iay, 
Order; 89 bg.. Port do Paix, lluttlingor ft 
Strullor. IJiiHeed—2S.429 bg. and 3,724 409 
kilos, In built Rosario. Spencer Kellogg A 
Sons; HI2.342 bg., Rosario, Spencer Kellogg 
A Sons; 86,324 bg., Rosnrlp, L. Dreyfus A 
Co.; 32,587 bg., San Nicolas. L. Dreyfus A 
Co , 22,400 bg. Buenos Aires, Order. 17,- 
929 bg., Bahia Blanca. L. Dreyfus A Co.; 
36.392 bg., Bahia Blanca, Order; 37,316 bg.. 
Itosarlo, Order: 18,813 bg.. San NIcoUih, 
Drder. 

* POTASHIUM 8ALTH—1600 bg. inuriaU' 
and 1600 bg. sulphate. Bremerhaven, Potash 
Imp.^Corp. of Am.; 7.000 bg. moriate, Soc 
Comm, des Potasses d’Alsace; 182 dr. per¬ 
manganate, Hamburg. Brown Bros. & Co ; 
3.000 bbl. chlorate, Hamburg, Order, 42 
l>kg permanganate, Hamburg, Order; 31 
bbl. hydrate, Hamburg, A. J, Marcus, Inc.; 
1,000 bbl. chlorate. Hamburg, Irving Bank- 
Col. Truiit Co.; 18 csk, carbonate, Hamburg, 
Peters, White ft Co.; 174 dr caustic, Ham¬ 
burg. E. Sqter & Co.; 226 csk nitrate. Ham¬ 
burg, Kuttroff, Plckhardt ft Co. 

PYRIDINE—1 csk., Hamburg, Order. 
QUEBRACHO—10,466 bg.. Buenos Aires, 
Tannin Corp.; 8,624 bg., Buenos Aires, 
Beckman ft Wlnthrop; 8.210 bg. Buenos 
Aires. Fourth Atlantic National Bank; 
1,000 tons, Buenos Aires, Tannin Corp. 

HHKLIAC—760 bg.. Calcutta. Order; 
100 bg., and 20 cs.. Calcutta, Brown Bros, 
ft Co.; 40 C8. garnet, Oalculta, First Nat'l 
Bank of Boston; 300 bg., Calcutta, Chase 
Nak'pnal Bank; 100 bg.. Calcutta, N. Y. 
Trust Co.; 100 bg., Calcutta, Mech. ft Metals 
National Baak; 100 bg.. Calcutta, Iwal ft 
Co.; 600 bg. refuse, Calcutta, Bank of the 
Manhattan Co.; 100 bg., Calcutta, British 
Bank of South Am.; 100 chests. Calcutta. 
Hblladelphia Kot'l Bank , 1,366 pkg.. Cal¬ 
cutta, Order ; 60 bg. garnet, Hamburg, Kase- 
bler-Chatfteld Sh^toc Co.; 10 cs., Rotter¬ 
dam, A. Murphy ft Co. 

SODIUM SALTS—100 cs. Chlorate, Genoa, 
A. H. Pickering ft Co.; 144 ca do., Genoa, 
Order; 19.662 bg. nitrate, Iquique, W. R. 
Grace ft Co.; 2,766 bg. nltratd; Antofogasta. 
W. R. Grace ft Co.; 88 osk. prusstate. 
Rotterdam, C. F. Bmlllie ft Co.; 200 cs. 
cyanide, Havre. National City Bank: 216 
os. sulphite, Hamburg, C. 8. Grant ft Co.; 
76 csk. nitrate, Hambuiif, fi. Suter ft Co. 


Hriubigarl, Inc. 


Latest Quotations on 
Industrial Stocks 


Air Reduction . 

Allied Chem. A Dye. . . . . 
Allied ('hem. A Dye pfd . 

Am. Ag. ('hern. 

Am. Ag. ('hooi. pfd. 

American (’otton Oil . . 

American Cotton Oil pfd... . 

Am. l.>rug Synd . 

Am. Ijln.need (.'o. 

Am. Linseed pfd. 

Am. Smelting A UuJlning. 

Am. Smelting A Retiriing pfd. 
Archer-Daniels Mi/l. ('o.. w.l.. 

Atlas Powder . 

Atlas Powder (new). 

Casein Co. of Ain. 

Certain-Tt'ed Products 

Commercial Solvents . 

Corn Produetjj. 

Corn Products pfd. . 

Davison Chem. 

Dow Chem. (’o. 

Du Pont de Nemours. 

Du Pont de Nemours db....... 

Freoport-Texaa Sulphur . 

Gliddfen C<». 

Orasselli Chem. 

Orasselli Chem. pfd. 

Hercules Powder . 

Hercules Powder |Rfd. 

Heyden Chem. 

Int’l Ag. Chem. Co. 

Int'l Ag. Chem. pfd. 

Int’LNTckel .'. 

Int'l Nickel pfd.. 

Inti Salt . 

Mathleson Alkali . 

Merck ft Co.. .. 

National Lead . 

National Lead pfd. 

New Jersey Zinc. 

Parke, Davis ft Co.. 

Pennsylvania Salt . .V. 

Procter ft Gamble ... . 

Sherwln-WflHams . 

Sherwin-Williams pfd. 

Tenn. CopfPer ft Chem.^. 

Texot Gulf Sulphur. 

Union Carbide . 

Uiklted Drug.V. 

U. S. Industrial Aloohol. 

U. S. Industrial Al^hol pfd... 

Va.-Car, Chem. Co, . 

Va.-Car. Clhem. pfd..... 

*Nomlna?. Other quotations 
sale. 


Lust 

This 

Week 

Week 

65 

603 

69i 

674 

lillli 

1084 

16 

16 

43 

4d2 

74 

•16 

51 

14 


5 

22 I 

1X4 

43 

40 

624 

574 

974 

97 

33 

30 

170 

165 


544 

•60 ’ 

•60 

•38 

•38 

20 

29 

1314 

I 8 O 4 

1164 

1174 

291 

8 O 4 

•42 

•42 

UH| 

1161 

861 

86 

131 

11 

74 

^4 

133 

•133 

106 

•106 

103 

•100 

108 

•102 


2 

44 


14 

101 


134 

34! 

82 

•90 

•80 

47- 

421 

•87 

•87 

119 

114 

112 

no 

157 

166 

78 

78 

85 

86 

•180 

•130 

29 

29 

•102 

•lOi 


based on last 
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^! bHEMlCAL AMD MKIALLUBOICAL ^MGINEBUMG * 


. Current Prices in the New York-.M^rk^t 

Chemicals, Oils and Allied troducU • 


General Ckemicals 

AcetoDe, drunu. lb. $0.2! 

Aoidt aoetic. 28%, bbl.lOOlb. ).)! 

Acetio, 5^, obi. 100 Ih. 6.7' 

QlaoiaU 9^5%. bbl? .... 100 lb. 12.01 

Acetic anhydride, 85%, dr. Ih. . j) 

Boric, bbl.. lb. .l( 

Citric,keea.#. . lb. .4' 

Formic, 8 t%.. .. lb. .]• 

Gallic, tech. lb. .4' 

Hydrofluoric, 52^;,, carboys lb. 1 

Laotio, 44?|| teoh., light, 
ibbl. lb. ,1 

22% tech,, light, bhl... lb. .0 

Muriatic, 18° tanka 100 lb. 

Muriatic, 20°, tanka, 1001b. 1.0' 

• Nitric, 36*. oarboya. lb. .0 

Nitfic, 42°, carboys. lb. O' 

Oleum, 20*76, tanka. 1® 

Oialio. crystnla, bbl. , ..lb. .1 

Phospnonc, 50*}^ carboys. lb. .0 

Pyrogallic, rMublimeci. lb. 1.3' 

Sulphuric, 60°, tanks. ton 9 S' 

Sulphuric, 60°, driiins... . ton 13 O' 

Huiphuric, 66° tanka... ton 16 O' 

Sulphuric. 66‘*(lruins. ton 20 O' 

Tannic, U.S.P.. bbl.... lb. .6 

Tannic, Icch , bbl. lb. .4 

Tartaric, imp., powd., bbl. lb. .3 

Tartaric, doiiiAtic, bbl. lb .3 

Tnnitatio,peril). lb II 

Alcohol, butyl, druma, f.o b. 

works ,. lb. .2 

Alcohol ethyl (Cologne 

apirit)fbbl gal. 4 7 

Ethyl, I90p’f. r S r , bbl . gnl. 4.7 
Alcohol, niethyl (bcr Methiiiiol) 

Alcohol, donufureil, 19l)pr<)of 

No. 1,8W*(’ial bbl. . gal. 4 

No. I, 190proof,Rm*cial,dr. nal. 3 

No. I. ISSproof.bbl gal 4 

Nf> 1,188proof,dr gab 3 

No, 5,188prot)f,bbl gal. 4 

No. 5, 188 proof, dr . . jral. 3 

Alum, ammonia, lump, bbl . lb. 0 

Potash, liirnp. bbl 11). 0 

^hrome, lumi). potaal*, bbl. lb. . 0 
Aluminum aulpliato, com , 

bags . , .. 1001b I j 

Ironfrccbags . Ib, 0 

Aqua ariuiionia, 26°, druniB., lb. .0 
Ammonia, anhydrous, ityi.. .lb. .3 

Ainmoniuiu o.arhonat«', powd, 

casks, imported lb. .0 

Ammonium carbonate, powd. 

domestic, bbl, . . .lb .1 

Ammonium nitrate, teeb., 

ooska .. . lb. 1 

Amylaoetatctech .drums... ipd #37 
Araenic, white, powd , bbl ...^ lb. 1 

Arsenic, red, powd , kegs. lb I 

Hariiun carbonate, bbl.. Ion 70 0 

Barium chloride, bbl. ton 80 0 

Barium dioxhle, druma.. .. H). I 

Barium nitrate, cask* .... H 

Blanc figo, dry, bb]. lb . 0 

1 Ueachitig powder, f.o.b. wks., 

drums*!. m]}> '9 

Spot N. Y.druma...- lOOlb. 2 4 

Borax, bbl.lb. .0 

Bromine, cases . lb. 2 

Calciumaoeiate,boga .. .10011) 4.0 

CaleiumarsAatc.dr. lb. 1 

Calcium cariii<le. druma . lb. C 
C^ciumchlonde.fuBod,drums ton 22 I) 

uron. drums. ton 28 0 

Calcium phosphate, mono, 

bbl. lb. .( 

Gam^Ofi oases.Jb. . * 

Carbon bisulphide, drums—*lb. .( 
Carbon tetiaonloridc. drums, lb. .( 
Chalk, preoip.-^omeatlo, 

light, bbl. jb. .( 

Domestio, heavy, bbl. lb. .C 

Imporled,Hght,bbl. H>. .( 

Chlorine,liquid.tanks, wka.. lb. .( 

^Kndera, lOOlb., wka , lb. .( 
Cylinders, 100 lb., spot. Ib. .C 
ChloTofc/m. tech..drums.... lb.' .2 
Cobalt oxide, bbl. lb. '2.1 


Copperaa, bulk, J.o.b. ., 1 on 

Copper oafbonit*. bbl....... ‘li). 

Copper cyanide, drums. >«■. ih- 
CpppersuIphate,doai., bbl., 100 lb. 

ftm. bbl.v’OOII'- 

Cream of tartar, bbl. lb. 

.lOOlb. 

Ether. U.kP.,n^, dr. Ib. 

Ethyl aoeUte, 85%. drums, gw- 
Ethyl aesiafes, pore (aoetw 
ether, 9^c to . 


. / |AHESE prices arc for the 4pot 
I market in Netj^York City, but 
^ a special effort has been made 
to report American manufacturers’ 
quotations whenever available. In 
many cases uese are for material 
f.o.tk wonks of on a control basis 
ancNthcse prices arc so designated. 
Quotations on imported stocks arc 
g repotted when they are of sufficient 
importance to have *a material 
effect on the fnafkct. Prices quoted 
in these columns apply •to large 
(fuantities in original packages. 


Formaldehyih’, 40;',., hhl . lb i 
FiiliorH oartlg—imp , powd , nt‘t u>n 
ru8cloil,rc‘l.,drums . tiii 

I'nspI oil, ppudt!, drums ., gtil. 
AllauIxTs nail, wks , bags. .* 100 U), 
^lauixTR salt, imp . bags 11)0 lb. 
Glyofrine, n p., dnuus rxtra... lb. 
Glvci’ririr, dyniimiti', drums lb 
(j|yoi*rim‘. crude loow . Ih 
Iiidme. rftsublimed Ih, 

Iron oxide, red, casks .. Ih. 

Ix>ad: 

White.hasiocarbonalc.dry. 

ooslcs. lb. 

Villisulphate. eu.HkB lb 

White, m nil, kegs. ih 

lied, dry, oHsks . Ih 

llwi, Jti oil, kegn Ih 

l,end acelttU', white erys.. bbl Ih 

Itrown. Iirokeii, cusks Ih 

T.endnrsemite, powd ,bhl . Ih 

I,imu-nydratpd,bhl... Krf'"' 

I.iiiio-, Lump, bhl 280 lb 

l.iihargo, comm., casks. • • • Ih 

l.iiiiophono, bags. Ih 

inhhl, 1 u ■ !!’ 

MiiirnofliuJtTeiirb., fccli , bags Ih 
Mefliaiinl, 93‘;;.bbl . gtd. 

Me(li*tiol.97%.bi>l, . gal 

Nieiii'Isah.double,i)hl. .. h 

Nickel salts, single, bhl. Hi. 

Pimsgeno — . 

Pliosphortw. red. canes. h. ^ 

Phosphorus, yellow, CfWM . 

IhitMssiiim biolironiato, caskn lb, 
I’otnsaium bromide, grun., 

1 )1)1 ... . Ih 

Potassium Rttrhoimto,80*857;,, 

cideined, cankn. . |h. 

Potnnnium chlorate, powd. . lb. 

Potosniiuri oyniiide, drums. Ih. 

PotnRHhim. first sorts, cank II)- 

Polaasiiiui hydroxide (eauslir 

potash) drums. ih, 

Potiuinium iodide, ewes. Ih. 

Fotftssiuninitratc.bbl. Ih, 

Potassium permanganate, 

driinis. lb. 

Potiwuum prussiate, red, 

casks. !"• 

Potassium prusslate, yellow, 

oiusUs . lb* 

Salaminonlao, white, gran., 

cie ka, imported. Ih. 

Salammoniao, while, gran., 

bbl., domeatio . 'h. 

Gray, gran-, casks. Ih. 

[ .%ls(xla,bbl.100 Ib. 

Sail cake ^Ik). inn 

Soda ash. light, 58% AaL 
i bags, oontroot.100 I h 

1 Su.l» Mh. )•%. 

bags, reswe... ....lOOlh. 

I Soda ash, dense, hags, con- 

1 tract,basis 58% .ICO lb 

Soda ash. dense, in bags, 

resale.;lMIb 

Soda, caustic, 76%, aohd' ,, 

drums .lOOlb. 

Soda, caustic, ground and 

u^.enntraota . lOOlb. 
Soda, caustic, ground and 

flake,resw. lOOlb. 

1 Sodium acetate, works, bags • Ih. 
Sodium bicarbonat-c. bbl... tOO lb. 
Sodium bbhremate. casks.., lb. 
Sodium bisulphoia (niter cake) loo 
Sodium btsulpHIta. powd.. 

C.8.P..bbl. .. Ib. 

Sodium dUorat«.ksga. Ib. 

Sodium ohlorida. long ton 

Sodium cyanide, oases . lb. 


$0 )4i- *0 15 
30 00 - 32 '10 


Sot^um fluoride, bbl. fb. 

j Siidiuiu byi>iMiiiplute. bbl.... jb. 

; Sixiium mirne. cHaka.... ■. Ib. 

' Mwiium per<)\ule, powd , canee lb. 

. Sodium phuyphato, dihiunc, 

1 bbl. Ib. • 

i Sodium pruneiaU), vri. drums iii. 

; Hixliuiu sulioylio. i{ruma . lli. 

: Sndidflsilioatn (40°,drun4n) tOOlh. 

I Sodium silioaio (60°.druiua^ lOOlb, 
Sodium sulpliide, funed, 6(F 
62''odruiun. . . lb 

.Sodium sulphite, orys., bhl ^ lb. 
Htrondum nitrate, powd., i>m. Ih, 
Sulphur (ihioride, yeldrunm. ih. 

Sulphur, crude . ton 

At miae. bulk........ Ion 

Sulphur, flour, bag. ..lOOih. 

Sulphur, roll, nag.lOOlh 

Sulphur dioxide, Ii<iuid, cyl. . Ib. 
Tale—iii^orteii, Iwiga ton 

Talc -dorntmtic powd., bags, ytoa 
Tm biehlondr, hbi. Jlsih. 

Tin oxide, bbl. lb. 

'i'in cryntuln. bbl. lb. 

Zmccarhonntc, bags . . ib. 

Zinc chloride, aran. bbl. Ih. 

Zineryai^e. arumn . lb. 

Zinc oxidei, u a<f free, hbi lb, 

5% hwl nulphiUe, hagn . . lb. 
10 to 35 ''I, lead nulpliule, 
biige .. n»- 

French, red neat, biiRM lb. 

I'renrh, green oen). l)ai(H Il>. 

l'>eneli, white neul, hhl lb, 

^inonulphaUi.bbl. 100 lb. 


$0,084- 80 )0| 
•02- .03 

07- .071 

.26- .30 


Coal-Tar £radiicta 


.1.85- I.M 

■* .(fc* 

3,l6i- 

3 60- 3.afc, 

3.721- . 

05l- .061 
2.00 -■ 2.50 
.081- <19 

6.00- 7.00 

.045- .841 

.06i- .W 
12 . W - 13 ”60 
.20- .23 


Alpha-naphthol, ermle. bid.... 1 
Alpha-naplillml, re,^., )>bl. ... 1 

Alphiimauhthyhimme, libl.... I 

Aniline oil, druuu) . I 

Anilinenaltn, hill . 1 

Ant liraoenc, 80*',, drume . 1 

Anthracene, 80'’;, imp,, 
(lriimB,duty Piiid... 1 

Anthraquinone, 25';^,p paite, 
drums 1 

nnoiiddehyde l'.S.I*.,oarhnvB -1 
teeh, drliiin . 

Bensene, pure, water-white, 
taiiki iinil drumn i 

T3cnr 'ne, 90*';, tnnks A drums i 
ilcriBetie, ‘XF;, di umn. reealc.. i 

IhuiEiiiine bane, libl. 1 

Bennidhie sulphate, ))bl. . I 

Hi'iixoio acid. U.H P , kegn 
lleiiTiDate of soda, U H P,, bhl. 
Bcuzyl eVli^ide, 95-9777, ref., 

jBeniyl chloride, tech,, drums 
ItelH-tinphthoI, tech., bbl ..., 
lh>t H-ti»plif hylninine, lech. , 
Criflol, (I S P..«lrumfl.. y ... 

ttrfho-rreaol.dnimii . 

C’renvlic ucid, 97%, rtasle. 

drtimn . 

’ 95-97%,, lirumn, r<!«lc. 

DflhloTbeiinene,drums....*.. 

Di^iylaniline, drums. 

Dimelhvlaniline, drums. 

nitiitrobeiir.ene.b))I. ) 

DinitroclorhonxeiAx! hhl. 

Dlnitrfmiiplitiudea.b'jl. 

Dinitroplienol.blil. 

1)iiiitrotoluetie.l>hi. 

i)ipoi). 25‘>;,drums. 

riiplienylarnilie, hhl. a. 

n-scui, bl)i.. 

Mflta-phonyinucdiamine, bbL 

Mieiilcrn k»>tdle,bbl. 

M (mochlorl>entei», dninis... 
Monoelhvlaniline.drums .... . 

Naphthalene., flake, bbl. 

Naplif halcne, balls, bbl. 

Nuphtliionare of nrxlB, bbl.... 
Naphthionic acid, crude, bbl. 

Nitrnbcnienp, drums. 

Nitro-naphthalene, bbl. .... 
Niiro-jolucne.drums...... . 

\*W acid, bbl. 

(>rtho-amld(iphcnol,JceM. ,. 

,t )rth(»4iichlorbcn»ene. drums 

r )rtho-nitruphennl, bbl. 

( )rtbo-nitrot.nluone, drums... 
Ortho-toluldine, bbl...,. .. 

Parn-Bmidoplieuot, base, kegs 
Para-ainidophenol, HCI, kegs 
Para-diohlorbeDS«ne.bbl..y. 
PsranitToanlUac.bbl... . 

Para-nitrotnluRne. bbl. 

Para-phcnylenediamine. bbl. 

Pan>tolulaine.bbl tuA . 

PhtMioanhydrkle.M. 

Phenol.U.8.P.,>fleBle, dr.... 

Piorie a^. bbl^. 

Pyridine, doro., ^ms^.. *** • 


gal. .27- 
gal. \ .25 - 
gHl. . .28- 

Ib. ^’.80- 

Ib, .•70 - 
lb. .75- 
Ib. .57- 
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Pyridine, imp., drum*.. 
AcMorcinol, tech., keel • 


R-idt.bhl. 

Bttiieyhe acid, teeh 
Salicylic acid, U H. 


white, tanka . 

Crude, tanka ,. f 
Riilphanilic and, crud 
Tb^^iirhaiiilide, kege 
Tomidim', krafi 
Toluidirip, tniied, keg 
Tolyene, taak rnro.,, 

Tolnenf.drunia. 

XylidiriPR drunin 
Xvlene, puli', drama. 

Xylrnc, oom . dfiinii 
Xylene, coin., tanka. . 

* Naval Stores 

RfwmB-n.bbl. 280 Ih. 

itfmin K-I. bbl. . 280 R) 

Hf.ai«K.N,bhl ..28011. 

Rf*in W.G.-W.W.. bid.-... 280 lb 
AV nod roain, bill .28011’ 

Tu^ient’np, Bpiritaof, bbl... Bid 
B’d 


'll*.' 

$4 00 - 
1,50 - 

$4 25. 

1 60 

lb. I 

2 25 - 


. Ib. 

• 55 - 

., Ib. 

-5? - 

42 

..‘.lb. 

*40 - 

.43 

ter¬ 



gal. 

,27«- 


1 .... K'.'- 

,24 - 
. 18 - 


.... lb, 

.35 - 

38 

lb. 

1.20 - 

1.30 

.. Ib. 

.30 - 

• 35 

gal, 

.50 - 

35 

,36 

gal. 

.34- 

.. lb. 

.49 - 

50 

.. guL 

.75 - 

1 0(1 

gal 

37 - 


gid. 

.32 - 



CHEMICAL,AND METAULURGICAL ENGINBEIUNO^ , 

t„n *65 CO -»67 "O 
ton 40 00 - 42 00 
3.22 - 3.49 
061- .02 


Khl. 

rtfl lb . 
500 !b ‘ 
50011) 

Kill 

gal 
(rid 
, gal. 
gal 
8'd. 

gal. 
gnl 

«al 


% 

|5 80 - 

5 90 - 

t) 10 - 

6 25 - 
5 «0 - 
1 Oi - 

96 •• 
65 - 


7 25 

6 00 


^(iml, atenni dint , bbli 
WfKxl,d(‘Pt dijit.,iibl. 

Pin^tar pjlcli. bbl 
Tar, kiln barin-d, bbl.,. . 

Retort tar.bhl, 

Uoain oil. firal run,bbl 
Roam oil, acromi run^.bl .. 

Roain <ill third run, lit* 

Pine nil, ateaui dint 
Pb)e oil, pure, dc«i dihi. . .. 

Pirn-far oil, ref.. 

Pine tar od. mnli', tanks 
f 0,b .Tjirkxoiil ille, I'la . 

Pine tnr oil. <louble ri f , bbl.. 

Pine tar, ret. thin, bbl 
Pinowo<xi cri'oaofe. ref , bbl. 

Animal Oils and Fats 


V'- 

48 - 
52 

70 - 
65 -. 
4ft -. 


6 00 
n 00 
12 00 


PeBraa, bill 
(in'iiae, yelloH, lit)l 
Lanl oil, I'ixtrn No l.bb! 
Ncatafooloil 20 iU’K bbl 
rS'o 1.1,ht ,f 

OJtP Hti'iit'inc 
' l{4'll 0)1, diNl lill'll. d |i libl 
Haponif'ed, bbl 
Tallow, i‘Xtrn. loo‘'e 

Tallf'W od, aeiilleh"!. Iibl 


lb 

Il> 

Bill 

Bal 

4ud 


$0 ot;- 
nt)> 
90 

' I 5(1 - 
92 
Oft; 

, 10 - 

10 

i>71 

94 


$0 04' 

V 


t'astor oil, No b))i .. .. 

(’RBtor oil. No I, bbl. 

Ciiitiiiwofd lid, l>bl . . .f 

ri>Poiiul oil. (\ vloii, bl)l .. 

('Mon, lanU, \ 5 
foroiuM oil, (‘^K'hiii, t>b! 

Corn oil, cTutn-, l>bl, , 

Crude, flll)k^, If ob milb 

Cottonara'd o/*, eruilo (f.o.b. 
uiilD.taifhH 
Puntmer >4‘'.,ow. bbl . 

WinterwMlow.bbl 
Lilfceeil oil, raw, earh’lH, bbl. 

Raw. tank earn (doiu 1 
|i itoiliai, rara, Itbl (doiii ), 

uVve Mil, fleiiiiturod. bbl. 

Si^'har, ifooln’bbl, . 

Palm, Lagos, raska. 

Niger ryiakN 
Palm.kornel, bbl 

Peanut pil, prude, tanloi (trn'.l) 

PoBTmt<)U,re(ine<l.bbl .. . 

Penlln. blf *• « 

Hapeaeetl oil. reflm*'!, bill'. 
littpPAPpd oil, blown, bbl 
SimTiu'.bb! , 

8ova i)*ttn < Man^lmrianl. bbl. 

Tank.fob Jhiolif*coast ... 

THnk,((ob. N.V.i . .. 

' Fish Oils 

Cod. Newfouiidland.bbl gal. 

Menhaden, light presaed, bbl. gal. 

White hleaehed, bbl... gal, 

Blown, hhl. g»l. 

Crude, tanks (f o b f.arforv) gal. 

Whale No. I crude, tanka, 

OOMt.llK 

Winter.natural.W'l ... . Bid. 

Winter, blpaohrd.1,1)1 .... gal 

Oil Cake and Meal 

Cooenuf cakr.bags. ton $26 00-$28.00 

Copra, stn driNl.bagh, (c I f) lb. 05- 
'Sundrieil Paeifipcoasl, lb 04j^- 

^pftonw'ed im al, f ob. nulls ton 38 00 - 
lunaeiHi euVr, baas . ^tou 37 00 - 

Linseed meal,bnjN ton 39 OOj- 

. Dye & TanninR Materials 

to 45 - 
,95- 

.33 - 

3 84 - 


to 70 • 
.76 • 


$0 72 


.78 - 
.82 - 
.50 - 


H - 
79 - 


Albuinru.blcHxl.bbl. ... lb, 

Alb\ij»i«>h-4ijr.leeh,krgB.. jb. 
CoeMcal.huga . ..lb, 

Cut^i.llornM).bales ..... lb. 
C4ltoh.1l«ngm^u.l>ak•B,.^»U , lb. 

Iteithne. corn, bags.100 |b. 

Uextrme.cum.bags.100 lb. 

Pivi-divi. bags. .♦ tton 

FuRtie.stlok* . ton 

FuBtio.ehipa.bogs. lb. 

Logwood,Btieka . ton 

Logwood,chipe bags.. Ib. 

BuroaP.letivra,Sicily.bag!..^ tozf 
I 1 


Sumac, gruund, l)ii«‘> 

^linnc, Jummi le. luigs 
H^reh, I'uni, bogs 
Tapioca flour, biiga.. 

Extracts 

lb 


100 lb 
lb. 


Oils 

ll> $0 

14 - 


lb 

14/,-. 


lb. 

26 - 


Ib 

09;- 

1)9) 

lb 

OH’ - 

Oft; 

Jb t 

09; 

10 

11). 

I2i 


U). 

091 

09’ 

lb. 

09; 


11) 

I2i - 

12.;. 

lb. 

13 • 


kill 1 

(18 - 


gal 1 

03 


Kid 1 

u 


gal. liOT - 

"i to 

lb 

.07}- 

07 i 

11). 

,07 - 

( 

lb. 

D6’ 


lb. 

.08*- 

''. 08; 

lb 

.I2j- 

13 

lb. 

.16 - 


lb 

l-i}- 

"■l5i 

rid. 

.7ft - 


fif 

.85 - 
111- 

4' 12 

lb. 

.12} 


Ib 

.09*- 

09’ 

lliC' 

.09*- 



$0 50 
.97 
35 
.C4J 
.I3i 
4.25 
4.34 
.00 


lb 

lb 

lb 

lb. 

lb. 

11 ). 

lb. 


Ib. 

Ib. 

gib. 

Jb 


02 - 
04 - 
20 - 
08 - 
08 - 
, 14 - 
031- 
24 - 
094- 

17 - 
.OBi- 

.041- 

.061- 


OH 

.05 

.22 

■% 
.18 
.84} 
.26 
. 10 } 
,18 
.09 

.03 

.07 


ArchiljCnnp., bb! |b. $0 17 - $0 ^ 

('iipstimt, 25', taimm. tanks 

I )i\i-oivi, 255, laiiiDii, bbl 
i''ustie, prystiilh. I>bl 
I'uHtic, li'jaid, 42 .1)1)1 
(iainl)ier.li<t , 25', iiinriiii,bbl. 
llemaUfieprys ,bbl 
liemlolk, 25^', fHimin. bl>l 
ilypcrnic, nmIk!. drums.. 

II Vp^'niie, lii|i)iii. 5 r\ bbl 

Lugwond, CT\>■ 
i.ogwood.lui . 5 i bill . 

Qiiebnielm. sulid, 65', lanmii. 
bbl. ,' . 

SuTBBP.doni., 5r , i)lM - 

• Dry Colors' 

Hliu:kiH-rnrbMUB;i)'. lniKs, f <i b 

works, spot lb $0 20 

Lnmpl’hu'l-.bbl lb !2 

Mnierul, bulk < ton 35 00 - 45 00 

mue.^-RroiiEe.bhl » db J5 - 60 

I’nisHiJiii, 1)1)1 . . 11). 55 - 60 

1 !traiii,irii8. bbl II) .08 - 35 

|li'..ttii%,.Si. n(iii. hul ,))bl U) 06-1 14 

SiiMiin, I loiiiol ir, bbl lb. OH- 04 

I iiiber, Turk) V, bbl lb .04 - 04} 

(ireeii- ('bi'iitiie, ( ' 1’ I.U'bl, 

1)1)1 

Clirainr I'DtTDriei cial. bbl 

I'l.llS.blllk • 

Ri-ds, < 'jiritiiii'' Nil 40. Ims 

< ))ii(lr' red, eiisks • 

I’nra I'Uiit, kci 


$0.24 

40 


5'( llnw, < 'hr" 
(leher. I' ri' 


■,I)1 


l.iiBllMh.bbl 

n.' C r bl.lK 

leh, ciihks 


Waxes 


4 U - 
38.00 - 39. 
30.00 - 3S. 

.04 - ' .05 
26.00 - 30.00 
'.'021- .051 

70.00 - 72.00 


$3 25 - $3 30 

3 85 - 3 90 

4 00 - 

27 00 - 30.00 
3 75 - 

2 45 - 2.52} 
3.60 - 3 70 


$4 00 - $4.50 
ft 00 - 8.25 
34 55 - . 


Rdv 

Itei'saiiX, cniii). bju's 
Hf rebiied, light, biigh . 

Ueeswux. pure white, rfiae>, 

('iiHilclIllu, b lg6i, 

Ciiniiiubii. \o I.liHKM 

Nd 2. N’oit Ii < ’Dnutrv. biigx 
N'l t, Niiri h (‘ouiitrv, bay a 

.In[»ii), eiiHe.'< 

Mf.nfati, erudi', l)ayH.. 

Pur.'iihiie, criKl)', miUeh. 105- 
i H’m p . - 

Crufle. scale 124-1 26 iii.p , 

bags 

.Ref , 11 ft-12(1 111 p .bags 
Ref , 125 )ri p.. lings . 

Ref, 128-1 30 tii p , biigx. 

Ref . 133.135111 p .bags 
Ref., 135^H7m p .bii"- 
St pane neid, sple iiressed. bags 
1’injbie presaeil, bai'K |. . 

Triple prehS(jl,l)iigH 

Fertilizers 

Aniiunniimi Btiipiuite, bulk, * 
f.M.i) wiirkK .... lonih, 
l''n,B iloubl.-bags . 100 lb 

Rlood. dried, bulk unit 

Hour, raw, 3 and 50. prouiul.. ton 
I’ish BOrnp, dom.. tiried, wka.. unit 
Nitrate of flfxlii, bugs . 100 lb. 

Tankage*, high grade, f o b, 

^hicago.umt 

Phrwplinte rock, f n.b. nitiire, 

I''iorii!ji pebble. 6^72,1 tt)n 

Tennessee. 78-80^^. I'gi 

l'nln.H)iiuin imiriiUe, DCK’i. bag* tun 
PiituKHiiim BulphitU*. bogs basis 

yoejj , .. R>t‘ 

nouhle fl|*miresalt . ,. ton 
Kainit. 

• Crude Rubber 

Para—Upriver fine.. . . |h. 

Upriver roarae .. .. lb. 

Upriver raucho ball. lb, 

Plantation—Pirst latex rrepo lb. 

Ribbed smoked sheets lb. 

Brown crepe, thin, 

clean lb. 

Amber rrnpe No. I.... lb. 

Gums 

Copal, Congo, amber, bags.,. 

East Indian, bold, bags— 
^anila,pale.baKS.. .. 

rnDtinuk, No I bau. 

thwtar. Bata\4bi. rasM .. . 

*^W)gapore, Nil. 1, case* 
fUng^we, No 2. uasrs 
Kauri, No. Leases — 

Ordinary ehips, ease*... 

Manjak, Barbados, bogs.... 

Shellac 

Shsllar, orange fine, bags.. .. 

Orange supfrfin^. bogs.jb. 

A.C. garnet, bam... 

Bleoened.bnnafliy.. 

Bleiehed. fresh. 

T.N..bag*. 

Miscdlaneons Materiaki 

Asbestos, crude No. I, 

(.o.b., Quebec.sh.ton $500.Ofh-,.. 


lb. 

32 - 

.34 

lb. 

s '2 - 

. . 12! 

lb. 

• 28 - 

.3(1 

lb. 

4.50 - 

4 70 

lib. 

10 - 

14 

lb. 

1 00 - 

1 II 

11), 

1 30 - 

1 f2 

lb 

.21 - 

22 

11) 

S 

(12) 

(13 

lb 

$0 30 - 

$0 32 

11) 

211- 

22’, 

lb. 

32 - 

14' 

lb. 

40 - 

« 41 

U). 

2(1', - 

2IJ 

lb 

42- 

41 

11). 

23 - 

23! 

lb. 

lfl\- 

19 

11). 

15 - 

. 16 

11). 

.04}- 

.04* 

Ib. 

.04 - 

.04} 

Ih. 

.02}- 

03 

lb. 

.03 - 

03} 

11). 


03* 

lb. 

.03*- 

.(u; 

!h. 

04l-t 

.04} 

11) 

.051 

12'}- 

r, ()5J 

lb. 

.13 

lb. 

lb. 


■:l}i 


43 67 - 
25 72 - 
7.22 - 


tO.274-. 


0.271- 

.24)- 

ik. 

.p-. 

.25 -. 
.261-. 


lb. 

$0.12 - 

$0 13 

lb. 

.23 - 

.25* 

lb, 

,20 - 

.20* 

Ib. 

,20 - 

.20 

lb. 

.27*- 

.28 

Ih. 

33 - 

,33* 

lb. 

.22 - 

22 

Ih. 

.65 - 

.67 

lb. 

.21 - 

.22 

lb. 

.09 - 

.09* 


A^cstns. shingle, 

Qui-boc.sh.ton 

Asl^wtne. cement, f.o.b., 

Quebec .8h.itbo 

Barytes, grd.. white, f.o.b. 

mills,%b!.net ton 

Barytes. gr«f., off-colM, 

f.o.b. mills bulk.. net ton 

Barytes, flimftHi, f.o.b. 

Bt. Louis, bbl. . . net ton 

Barytas, crude f.o.b. 

mines, bulk .natton 

Casern, bbl., tech.lb. 

Ctunaela.v (kaolin) criidr, 

f.o.b Ga.net ton 

Washed, t.o.b. Ga.net ton 

Powd , f.o.b. Ga. . . net ton 
Crudef.o b. Vn .... net ton 

Ground, r n b-Va.. m*i tfm 

^ Iinf). iiuiip, bulk. . net ton 

Imp, powd, . . net ton 

Feldspar, No I pottery.. .fcog ton 

No 2 pottery.long ton 

No. I soap .long ton 

No, 1 Canadian, f.o.b. 

mill. long ton 

Graphite, CVvlon, lump, first 

iiuidily, bbl .lb. 

Cevlon. cfiip, bbl.lb. 

High grade amorphous 
crude ... .ton 

Gum unibic, nnibnr, sorts, 

bugs . , .lb. 

Gum trniiacanth, sorts, bags... lb. 
No l.lmgs lb. 

Kicsclgiilir, f.o.b. Cal_ -ton 

F.ob N.Y.ton 

Magnesite, rrurfe. f.o.b Cal ....ton 
Pumtnp stone, imp., ciiflIcB ... lb 
1 toni . lump, bbl . lb. 

1 bun . ground,bbl . lb 
Bilicti, glass sand, f.o.b Ind,., .ton 
Siln'ii,siind l)lfli)t, f o b. liid (on 
Silira, amorplious, 250-nirsh, ( 
fob 111. ton 

Silica, bldg Biind.f.ob Pn ton 
SoHpsioiip, ooarpe, f.o t) 3’t., 


Foi.f28, Not ^5 

^65.00 - $85 i 


00 - $85 00 
20.00 - 25.00 
16 . pO 
^3.00- 


20.00 

1^00 


,1b. 

$0.60 - 

.lb. 

.62 - 

lb. 

58 - 

lb. 

,70 - 

-lb, 

.58 - 

.lb. 

.57 - 


28.00 

1o'’08*- 
.16 - 

7 00 - 
8.00 - 
14.00 - 
8.00 - 
14 00 - 
15.00 - 
45 00 - 
6 00 - 
4 00 - 
7.P0 - 

CO,00 - 

.06*- 

.05*-. 


IS 00 - 35.00 


11,00 ■ 

.18 

9 00 
9 00 
20 00 
12 (10 
20 00 
20 00 
50 00 
7.00 
5,50 
7.50^ 

22.00 

€■ 


.14*- 
.48 - 
1.50 - 
4u 00 - 
50 00 - 
14 00 - 
. 0 ) - 
,05 - 
06 - 
2 00 - 
2 50 

17 00 - 
2 00 - 


.15 

,56 
1.60 
42 00 - 
55.00 
15.00 
.05" 
.05',, 
.07 
2 50 
5 00 

17 50 
2.75 


Tale. 200 mesh, f.o.b. Vt 


iiags ... 

Tale, 200 mesh, f.o.b 
b.ags 

Talc, 200 im-sh, fob 
Angeles, i>agH. . 


Ga., 


(on 7.00- 8.00 

6.50- 9.00 


ton 16.00 • 


9.00 

20.00 


Mineral Oils 

Crude, III Wells 

. .. bbl. 

bbl 
.. bl)l. 

. bbl, 

bb 
bb 


PennN.vlvnnin. 

(Mriiing 

(.'aludl . 

S'Uiiersfl 

flhiioix . . 

Indiana 

KiLiiKii.iiiiid OkliilxiiDii. 28deg. bid. 


$3 00 - 
1 70 - 
1 71 - 
1 55 - 
I 97 - 
I 98 - 
I 20 - 
I 04 - 


3.25 


Cahformu, 35deg and up.... bbl. 

Gasoline, E(e. 

Motorgasnhne.stei-l bbls giil. 
Naphtha, V M tt P ileod, 

Rieelbbls ga! 

Kerosi'lie, ref lank wagnii. . gal. 

Hulk.W’ \V vxfiMrt . gal. 

Tuihrieutmg'ids fc' 

(Nlindor, Penn,, dark gal. 

HliKutiless, 30('i 31 grav.,.. gal. 

Purafliu. pah* .gal. 

.Mpmdle, 200, pale, . . gal. 
Petrolatum, limner, hhls ... lb. 
i’arivfline wax (see waxes) ' 

- Refractories 

Bauxite briek, 56% AljOsl f o.b. 

Pittsburgli . . . ton 

Chrome brick, f.o.b. Eastern ship¬ 
ping points .toft 

Clmimeonment. 4(F50‘I{,CrjO8.. . too 
4(1459;, CrjCi, sacks, f.o.b. 

Eastetb shipping points. too 

Fireclay brick, Ist, quality, 9-in. 

t' shapes, f.o.b. Ky. wks. 1,000 

2nd. quality, 9-in. ohapea, f.o.b. 

wlM.6,.. I.OM 

Magnesite brick, 9-in. straight 

(f.o.b. wks.) . too 

9-in. arches, wedge* and keys... ton 

Berape and epUts.. ton 

Silica brick, 9-in. sites, f.o.b, 

Chicago district... IfOOO 

Silica brick. 9-in. sites, f.o.b. 

Birmingham dis^4}. LOW 

F.o.b. Mt. Union, Pa. LOW 

Silicon enrbide rciraot. briek, ^In, 1,000 


$0.2li- 

2(4- .. .. 

14 -. 

.07 -. 


,20 - 
.18*- 
.24 - 
.21 - 
.05 - 


.22 

. 20 * 

.26 

.22 

.05i 


M^-5a 

50-52 
13-27 , 

2S.0fr 

40-46 

36-41 

Itlf' 

"^3 

45-50 

40-50 

42-44 

LIOO.OO 


« Ferre^AUoys 

Ferrotitaniuj^, 15-18% 

{.o.b. Wagara FallsC 
N.Y. . .too 

Ferroebromium, per lb. of ^ ,,, ,,, 

rr,*-*C.ft. . I| .11 

4-«%C. ft. .11- -U 

Ferromanganese. 7M^ 

Mn, Atlantic ssaW. ^ 

dutypaid.....gr.ton 125.W>. 

^iegelel^, 1^21% Mb., gr.ton 40.00 -. 

Ferromolybd«n«m, >0-60% ^ 

Mo,p«lb Mo.ft. iM - J.» 

FHr«aiooM'l#-l}%.ir.toB «.«- 50J 

so%..r:.p.»«» 

75% ...(T.p.ton liO.OO- I 


IIM.DO -$H5,00 


iM 





























































10.90 


FoTOtuniltten, 70-ll>!5ii_ 

per lb. of W. •.. , Ib> 

Ferru-uranium. 35-5TO 

V gerlb.ofU. lb. 

Fem’vanadlum, 30-40%, ^ 
per Ib. of V. Id. 

• -9^ 

Ores and Semi'finished Products 

Bauxite, ^om. . 


j^SHEMICAL AND METALLUBOICAIj ^ 


f.Q.b.'^tliippiBg 

point*..%ton 

Clirume ore’Calif, conoen- 
tratea. 50% min. CriO|, ton 
C i f- Atlantio eeaboard... ton 
Coke, fdry., f.o.b. ovpwj. . ton 
Cokf, ^rnacD, f.o.b. ovens. . ton 
I'luorspar, f^avel, f.o.b. 

itiinea’ IlliooU... . ton 

Ihneiiiie, bT'v TiCh. . , lb. 

.Man«anefl« ore, 50%, Mn. 

c.i.f. AilantioBeaport..- unit 
' Manganese are, obemical 

.ton 

' Molybdenite, 85% Mo8t. 
per lb. MuSj, N.Y.. 
Mnnasite, per unit of ThOj, 

0 i.f, Atl. seaport... . 
Vyritca. Span., fltoee, c.i.f 

’ Atl seaport . . 

Pyrites, Hpan., furnace else, 
o.i f. Atl. seiyxirt. 

Pyritta, doin. dnes, f.o.b. 

mioCB, On.. .. unit 

i{util«,95';;, TiOa.lb. 

Tungsten, sobecUto, 60^^r> 

WOs and o»er. per unit 

WOs. unit 

Tungsten, wolframite, 60%, 

VVOj and over, per unit 
WOj - unit 

Uriniiun ore (cnTnolite) per 

Ib of UjOg .Ib. 

Uranium oxide, 96% per lb. 

U,08.Jb. 

ViuKuhunifwntoxidc, '>9^^ .. ll>. 

V ftiJiidium ore, n4T lb VjOg, lb. 
Zircon, wiwlieu, iron free, 
f.o.b. Pablo, Fla.. Ib. 



$6.00 



.35 


lb. 
' Ib. 


unit 

unit 


80.00 - 83.00 
.65 - .70 


.Hi- 

.11!- 

.12 

.12 


8.50:- 8.75 


3.50- 3.73 

2 25 - 2 50 

12 00 - M 00 
1.00 -. 

.04^- .13 


Construction and 


Operation 

S ' Arkansas * 

Ruliy — Tb(‘ Fort Smith PertlUaer Co., 
F||rt Smith, Ark., baa loasod u Ux'al tract 
or land, ooniprising about ¥0 acrea, as a 
site for the con«tr*rllon of a new phoa- 
phate-fertlllsur manufacturing plant. chU- 
malcd to cost closo to $100,OTO, with nm- 
chir»ry. U la purposed to dovclop an out¬ 
put of l,()no tons per day. 

Summit—T he Thornpaon Paint &. Color 
Co. is cnmploUnjf the iTeollon of thu first 
unit of a new plant at Summit, near Yell- 
vllfr, and* plana to commenoo production 
at an early dale 11 will bo (b'votod to 
paint, varnish and kii^rod manufacture. U 
is planned to make extensions ul a laier 
iate. 

El Dorado—T he Lion Oil & Refining Co. 
ha.H te.nhitlve plans for the construction of 
an nddlllon to lU refinery for consldorablo 
increase In capacity. E. C, Winters Is one 
of the heads of the company 


Califonia 


Non-Ferrous Materials 


Copper, olootxolytic. 

Aluminum, 98to 99'/n. 

Antimony, wholesalo, Chinese and 

.Japanese.' . 

N'inivpl, virgin metnl. 

\M«0, ingot and slmi.. 

Moiipl nielHl, shot and blocks. 

Monel motai. ingots . 

Monel metal, sbeel bsm. 

rill, 5-ton lots, Sirnils . 

Lead, New York,.spot. 

i.ead, li. St. Louis, spot . 

Zinc, spot. New Yorlt .. . 

Zinc, spot, E. St. Louis. .. 

other Metals 

.Silver (oommeroial). {>• • 

('(tclmium.^ Ib. 

Hismuth (5001b. lota). lb 

Cobalt . lb. 

Magnuiluru, iugota, 99%. li) 

Plfxtinura. oa. 

Iridium . ot. 

Palladium... or. 

Mercury.. .7511). 


C'i'iits i'< r I b 
14* I4J 
26 27j 

6J- 7i 
27-2‘> 

30 32 
32 (10 
38 00 
45 00 
40 25 
7 25 
6 92i 
6 30 
5.95 


J0.65i 

1 00 

2 55 

3 25-3 75 
I 25- . . 
116 no 

275.00UI 3C0.00 
80 00 
68 00 


I., 


Finished ^etal Products 

W nrpliouse Price 
Cents per Lb. 
. 24 25 


Copper eheei^, hot rolled 

Copper bottoms . 

C’opper rode 


29,75 

. 25 25 

H^h iff MR wire. 

Hiffh broM . 1? 


High braae rode 

Low brM wire. 

Low braia rods. 

Brased brase tubing. 

Bras^faronae tubing. 

Seamliiv copper tubing.... 
Segnuepi high brass tubing. 


21.10 
22 M* 

24.25 
29.00 

25.25 
23.50 


OLD METALS—The following are the dealew' 
purohaalQg pHces in cents per pound: 

Copper, heavy and cru oible. j j • $0® j { 

rWnfMr luMtrv anH udrf>. II 50(h>ll'6 



Strnetmnl Mateifal 

TM fonofwlng base prices per 100 Ib. are for 
•iruotfral shape# 3 in. by^n. and lari^. and pla^ 
f in. ^^^b w vig| from jobbers' wsjehousee in tbe 


oilU 


BtruotwdwpM 
^ rtiMlMui... 


Soft 

Boh 

B^t- 

Pbt«. 


Kew York 
93.29 


11 


Gbioa^ 

3.04 

3.04 

3.19 

S.I4 


Ono CrandB—T he Riverside Portland 
Cement Co.. Riverside, Calif., has acquired 
tlF‘ iilant ivnd property of the Golden State 
JYn-tland Cement Co.. Oro Grumlc, near 
Victorvllh', for a consideration said to be 
$1,500,000. The new owner has plans In 
progress to increase tin* capucitj of the 
mill from 1,200 to 2 600 bhl. per tlay. with 
cost esUmated at close to $.500,00(1, Inchnl- 
ing maclilnory. ^ 

SalmmP—E. M. Galli, Hulll.slQr, Calif.,, 
operating a local plant for the manufacture 
of cmicrete pipe and kindred products, has 
acquired property on Market .St.. Salinas, 
as y. Hite ror a new braneli plant, for which 
plan.s will be prepared at lui eaily 
Joseph Cassl Is also lrttere.slc^ In the com¬ 
pany. 

liOS ANOKLBfr—The J’an-Anu*rican I’e- 
Iroleuin & Tranliiort Co is perfecting plans 
for the construction of Its proposed oil-re¬ 
fining plant on tract cif land at W’llrnington. 

In the harbor section, recently acquir'd 
The Initial plant will be equipped for a 
capacity of 12.500 bhl. per day. and Is esti- * 
mated to coat In excess of |2,(>(in,i>00, witw 
machinery. A second plant unit of like 
size will be built at a later dat^ 

Doheny heads the company. 

» Florida 

F'ORT I’lBRCE—The Non-Acld Fortlllzer A 
Chemical Co. has tentative plana under 
consideration for the construction^ a local 
plant for the manufacture of commercial 
fertiliser, estimated to coat clo^ to tkOO,- 
000 with machinery. S. D. Noe is one of 
the heads of the company. 

Georgia 

SAVAUffAH—The Southern Cotton Oil Co, 
has pr^minary plans for extensions and 
Improvetnents at its local plant, estimated 
to cost close to 975.000, Including equips 
ment 

niinoii 

Chicaoo — The Qutnann Tannine Co., 
.1611 Welter St., has filed plans lo^tbe 
erection of Its proposed new tanning plant 
at 2126-40 Dominick Sfl., 100tl50 
mated to cost 1150,000, with equfiMuL 
The general contract has been let to j. 
Kalchorenncr, 183 West Washington 8t 

CicRRO—Tlie Barrett Co., 12 South L* 
Salle St., Chicago, has completed plans and 
will soon commence the erection of a new 
side oBditloD at Its varnish-manufacturing 
plant at 19th St and Slst Ave, H. A. 
Mulder, 140 South Dearborn BC, Chicago Is 
architect 

Indiradl^ a 


Baxter 
;Oi>eratlnK 

Mlno. Co, 

rfiant dealroyefcjJ*®'’-. 
eatimotod at rebuild 

^ >1 sine concentrafloj 

,^\June 7. with losi 
xWf3||u4Bng machlmiry 

lAJpiHVlLLW—The ^ 

1303 jlliefby xSL, haiT 
for tbe constractlon of.. „ 

bafii'niHnl oik reflnmR plifiir'^cklng Co. 
mail'd to cost $lfi().00fl\® prepared 
Fred %hart. Norton»'Bl2tf*^5fy •tnd 
J E 4i3lrvdh is secretarg. *•’*^1* 

M Nulpmont. 

Louiiiana 

Monrob—^ ho Consolidated <X 
naenlly oi^nlzed. has prellmifk 
under c^smiTatiun f<ir the constA 
a new l^-al plant for the productloi^ 
bom black C.»A. Harbour and C. lx 
bnfn of Houslo!!, Tex., head the coml^. 

MassachusetU 

- (MiAHLBaToWN—The Eastern Salt Co., 2ft 
#tHte St., Qoston, has awarded a generi 
contract to the William M.RaUoy Co,. 8 
Hroad .St., IloBton, for the «m?ction of a net 
addition to ita plant on CheUca 8t., ChMu 
town, to cost about $80,000. 

CAMBRiPOt;- iTho Dowiy A Aflfly Chem: 
cal Co., Harvey St., has filed plans for th 
construction of a no||^ 1-story bpildlrrg c 


its plant. 

Fali/ JliVHUt -The New England Oil Co. 
will make cxtcnslonK in Us local refining 
jdant on New Ht.. fur the InstallHtion of ad¬ 
ditional agItatimP equipment, estimated to 
cost $3.5,ufl(r. S 


Michigan 


• t 


Hamticamok—T he Detroit froundry Co., 
2r>4J^laHt Grand Blvrt., Detr<^ has tenta- 
tlvvPanu under conslderattoiTT^] 

Htruction of a, now l-story 
Christopher St., Hamtramck. 
b y la treasiiror. 


the oon- 
fvundri| on 
Frank Sron- 


* Mississippi 

West Point—T he Kill Kra# Co,, re¬ 
cently formed with a capital di »6.800, 
has preliminary plaAs under advlMmBtii for 
(he estHblishmcnt of a local pluir for the 
manufacture of chci^uil speclalHbs for In¬ 
sect elimination. The now company* is 
linaded by B. H. Strong, West.Pomt; and 
Bush, Macon, Mias. ^ # 

^ MisBotiri* 

Hillshoro-'T hg Eagle Plcher I.<eDl Co. if. 
'Considering plans for the rebuilding of the 
portion of its local smelting plant, destroyed 
by fire, June 10. with loss estimated In ex¬ 
cess of I160.O00, Including equlpMent^ 
Headquarters of tbe company are at 308 
South La Salle St., Ch^ago, IlL 
St. JosifHvwe Marland Refining Co.. 
Ponca City, wlo., has selected a site on 
4th St. for the erectloneof a new hraneh. 
storage and distributing plant to cost about 
$80,000, with equipmpnt 


New Jeney 


WHimro—The Standard Oil Co. of Indi¬ 
ana, mdlajutpoils. la reported Co be j>lan- 
ning for extenelons In Its local refining 
plant, with installation of additional equip¬ 
ment for inceeaee in output. 


GAsnoLD—The local plant of the Szfilth 
Rubber A Tiro Co., bankrupt, hap been fre- 
QUlred by the ^agnum Rubber Products 
Corp.# recently formed under Delaware lawe 
with capital of 121,000,000. The new owner 
will take over the plant at once, aiKl will 
make extensions and betterments. Opera-, 
tions will soon be commenced fmo^bo^nanu- 
facture of autmnoblle tires and oth^ rub¬ 
ber products. 

Malapahoi8~T%w Manhattan Rubber* 
Mfg. Co., 120 Broadway. New York, nianu-^ 
facturer of mec^nicai rubber goods, has 
^iseis for the ecfflstruotlon of an addition 
to jts crude’rubber mill at Malapardis, near 
Motrlftown, Including Improvements Iti dif¬ 
ferent departments of the prewnt worlcs. 

intir.ABTg|-Thb Consumers' Senrioe Sta¬ 
tions Consollosted, 90 West 8U New York, 


















































1144 


(or Ul« coniU'urtion o( a* 
.nt ft lt» Pipperty at 


la Blannln 

Way, BUaabeth. 

T»KTON—Flr«. June 11. dea^oyed a 
tion of thifi machanJcal dryinr 
and other wectlone of the plant of Uie 
taln-tet^ Producta Co., East fetp' 
manufacturer of rooflns producla, etc, 
lose eatlmatcd at | 260 , 000 . U la 1 
rebuUd. Headquarters o< the cor 
Hi 2^ Broadway, New Tork. 


A METALLUBGICAL ENGINEEBII^ 

CHEMI^ 

/of additions to lU plant, includin« 
i^ers at the sulphite mill, and the 
new* /atlon of equipment in other depart- 
Bay 

ANOOUVIH —The Columbia Terra Cotta 
pojP- h§B work ^ progress on a new local 


iT; Jjwr 

tt R. 


/wjie 25, i 


New York 


'aper 
has 
f a 1- 
WorK 


Bkpokltk—T he Muller 
t'o.. f'rospect Ave., 
compK't»'a plans for the jf V . 
story addltfon to Its plant^mcltfrig & 
‘wiy be started at once./l. will oper- 
liiirrAUJ—The Nlagaijjwra 
Keflning Co., 
ate a local Blunt at a'- 
tl» produetloTi of II 

Kiwclal Hlloya, etc.^nalroyej a num- 
prtisldent and gi-ri^lant of the Union 
* 1 ciioY—Flrc y™' cHtlmate of Uwb 

beritf ball<Un/‘ 

J / 

ilt(i(i States • i/’alher 
las (^onstrucLlofi under 
at Loveloy St and the 
uH of !)| aere.H of land 
y from r. Schoell- 
l will be u.*o-d for the 
hctlc Ic'tilllcrjutKluctH. 
V opcrallng W Cleve- 
movr this plant to the 
ng lonHidorsbh* addl- 
Increa.Hed output. 
Standard Oil Co of 
iway, New York, has 
iroperty In tho vlAlty 
11 use th<y site for tit’ 
oil HtorrfKe, blending; 
,t, (‘stlmated to cost In 
dth equipment. 

7 liROOKfitN--Bdelstcln & Dundy, Ino.. 1831 
'ikiuglas^'^'t.. manufuctui'er of glass prod¬ 
ucts, has had plans cornplcfled for the ct<'c- 
' tlon of a new l-stoi-y building. T-OxlOft ft,, 
lit 187*>-T9 I>oughiB«St, i KtliUHtod to, cost 
$25,0()fi S. Mlllinan & Sen. 1780 Pltkhi 
A\c,, are ureliltrcts. 


Jlantjand willVrratige for the equipment^. 
,lri8talTation at an early date. A number of 
^kilns will be built. 

‘V 

■ Wert Virginia 

Hum'iKoroN—The Ford Block Co., Ash¬ 
land, Ky., manufacturer of cement blocks 
and kindred products, Is considering plans 
for tho /erection of a new branch plant, 
estimated to dost about 180.000. A site It 
being selected'. E. A. Ford Is general 
ager. p ,, 

Mouni>8VUJ>b>—T he K/.rr Portland Ce¬ 
ment Co., * Wheeling, recently ors'anlted. 
has Hclectod a site at Boech near 

MoundHvllle, for the construction of a new 
cement-manufucturing plant. Tho initial 
inlil will consist of u number of bulldlr^s, 
equipped for ;Ai output of about 3,000 bbl. 
piu- (lay. The plant is estimated to cost in 
oxccHS of %*.,oui),0O0, with machinery, and 
will give employment, to more than 404) 
nii’n. It in expected to have the mill teacly 
for services In about 12 months. 

Huntinoton —The National Ullrtimarlne 
Co.. rc<;ently organized by loeal inteiestB. 
has tentative plans under advVemont' for 
the eurisLructlon*of a plant for the nianu- 
faiture of coloi's dyes, chemicals, etc.' A 
sittj is being considerf-d at North Cincinnati, 
o. The Initial wprk.s will cost close Hi 
$ 2 ( 10 , 000 , with aqi^ment. fhti new com¬ 
pany ia headed by II. S. C. Anderson, 
HutiUnglon, district manager for the Co¬ 
lumbia National Life Insurance Co. Ralph 
Bu,ugi»or, Huntington, la chemical engineer. 


Walkegan —The AmericaS^ lAkes Piper 
Co. recently organized, has acquired A 4- 
storj’ building at the Waukegan terminal 
for :i conalderatlon said to be $150,000. and 
lUiH plans for the immediate e.stabll.shment 
of u plant for the manufacture of paper 
proihjcts, (.?. C. Hockley, Appleton, Wi)|,. 
iiend.s tJie new convpuny. 


and 9. R. Coahner,‘'t7 SMoIa Ave, Han(. 
den^Coim, 

CiaaK PrmoLKUK Co,; WIHnli^oii, Del.; 
1jetrol«u« products; |600.e00. Repreaenta- 
tive: CUnxiratlan Service Co„ &<tultable 
Bid*., Wllmtorton. • 

Columbia Ijiatheb Cokb.. Dii'on, M«)>.; 
leather producta: 176,400. WUliajn A. 
BpaulAn*. Cheatnut Hill, ^aton, la preal- 
dent «#• treaaurer. • , 

No-WoBiiy Chemical Co., Newark, N. J.: 
chemtcala and chemical byproducts; 160,- 
OOC. IncorporatorA; Vito Rinaldi and li. 
Coitelll. Repreaentative: C. W. Vail, 810 
Broad St.. Newark. 

Barium Rbduction Cpbt., New York. 

. T.; chemicals and afflUated producta: 
l,500.00j^ Incorporators: Robmson B. 
Cissell. <3r, Herbert Timber and George C. 
Barclay. R^reeentsffive: United States ? 
Corporation Co.. 66 Cedaj St., New York. 

Graham Gt.ass Co.. fevfnsvYUe, Ind. 
gla«.s products ; $500,000. lifcorporatora ; 
William r. Rus, J. M. Lentz and Jok.i A., 
Merchant, all of Evansville, 

Tknnkb.sick Carbonic Co , NauhvlUe 
Tenn.: carbonic acid gas. etc.; $75,000. In- 
corpora tors: John S. Po^. J, B, Regeft ,4 
and John T. Hays, all of Nuahvllle. 

IlH^iusRHON Lrathbr <X. Brooklyn, 
N.Y.; leather products ; $60,000 Inooiiiora- 
tors i E. and H. Henderson, and 1. Herman.,'^ 
Representative: •Greenspan & aMoi'I'I.s, 305, 
Broadway, New York. t 

CoNsiTMKRs' Asbestos R«YFiANa Co. «42f 
North Sacramento Ave., Chicago, Ill.; as¬ 
bestos products; $80,000. Incu^rporators: 
William G. Murray, B. T. McCanna anfl 
Eugene T. Sullivan ^ 

LtixOR* l-iTP . I'ortlntid, Me.; soaps, wasii- 
Ing powdejH, etc.; $10,000. Incorporators: 

M. G. O’Neil and A. B. Farnham, Portland : 
and M, F. Foster, South I’ortland. 

Tri-Solvknt C(».. Inc.. I’erth Arnboy. 

N. J.; cleansing powders, water seftenere. 

etc,: $26,000. incorporators: Gardner 

Stewart, John Ingle and John W, Collopy. 
Representative I Arden B. Cline. 306 Front 
St.. Perth Amboy. 


Industrial Notes 


Ohiot 

East Tot,Ki»o--'rin- l,lbbu>-Owens Shcft 
(.tlaMH Co., fJft'holnH lildg,, Toledo Ima coni 
pleU'd plans and will soon award contracLK 
for the erection of a new plant on a tract 
of 116 Bcrewbf land at East Toledo, It will 
consist of bulldingH, est' 'ated 

to cost close to $4.601).000. with maairnury, 
K, D. Llbncy Is president. • 

ALLIANCK -Thc AUlanc(* Vitreous Chinn 
has vommcnccd the eonatruet|^\ of nd- 
(Ittlona In-lts plant for eonsIderubtS IncrouHe 
in Qomirit.v. The eom]>Ht>y is operated by 
the H. Bowman 1,%;,. Euclid' Ave* 

Cleveiftn||; 

- Penn8}4vania 

ORjti.Att.1—The *»’hlladelphla Suburban 
(Ja,rt & Electric C'o., NVest Washington Sq.. 
I’ijIlodelphJu, will conimonoe the (‘onsUr^- 
ttuK> of at new artiflc^iat qas plant on Cleat 
site, votallng 14 aero.s of land. esUmiUed to 
cost $1,600,001^, ylth machinery. 

Texaff 

Mineral Wells .Ttio Palo Pinto <)l) & 

Refining Co., recently organized to take 
over and operate the local refinery of tiie 
Brazos GiiKollne Co., has plan.s under w.iv 
for the eonstructlqn of itn add'tlon to Un- 
plant for the proflgctloj^ jtf Vn«oUne and 
byproducts. The expansloifls estimated to 
cost in exoea.s of♦$50,()(li(, with •equipment, 

Hahkins Mound -Tho Freeport Sulphur 
Co 1.'* iieeupylng its new local plant rwently 
(‘oim>lei6*(i at a co.st of close to |2.00fl,00(J. 
and plans for extensive operations. It is 
tH»rpo.seh to devilop an output of about 
iL,n(M) tons per day. and this will ibe ex- 
k-nderl a later dHt«‘. 

Kanti.ani>--T iie Continental Oisohne Co, 
la being organized by offleJaU of the Vordon 
Vetre’eum C<» to eon.‘<truct and operate a 
local plant for Rju^ollne prcxluctlon A site 
has diem^^ilf'cted for the new feftnery on 
the itewtre iens(* of the parent organization. 
It ill estimated to cost close to 1100.000. 
with e<pilpment. Ctionel Robert D. Gordon, 
prt*sldent of the (Joiflon eompany’<..wjai also 
head of the new organtaatlon \ 

Waahington • . 

Vanoouvm—T he Columbia Paper 

Mills Co. is arranging for^the limiedlate 


New Companies 

I'^i’Eu J‘Kom;rTfl Co. 105 West AiUiroe 
St,. ('hi<.ngo. Hi,; pap«'r products; $40,000. 
Jm Di pucjitor.s ; Thomas Munro, F.lma Dehm- 
lU'd .Ailhur 1. AggeTbeek. 

S'ianhahd*P iuMENT (’o.. Hudson Falla, 
N Y.. ebeniieals, piginunta, etc.; $ 10,000 
Incorporates; J. J. Mc.Otbo, P. Parla and 
W A. Huppucli RepreaentatTve • W. Ij 
S awyer, Hud.soii PYills 

Iauui & OLiVEflH aMko. Co., Newark. N. J : 
poli-nhing compound.^, chemleals, etc.: 

$100,000, Incorporators; James I^ord, 

'Heuhin S Oliver and John Goetsch. Rep- 
reacntatlves: William and Benjamin Harris, 
7X()^lroad St., Nqjpark. 

Atlas Clay PgpPtrcTS Co. Madisonvilie, 
K.V . pipe blocks, etc ; org7»nl/.r‘<]. N. M. 
.Vllteliell and A. F. Fox, bnth of Madlson- 
\tlle. head the oqinpany. 

Cbntrat. Brass & Aluminum Founorv 
Co,, Cincinnati, 0.: brass^ bronze, alumi¬ 
num nri# other metal castings; $16,000, In- 
eorporatoPB; Eldon L. Cunningham and 
Edward .\f. Boland, both of Cincinnati, 

At.uminatk Cbmknt Co., rhllgdolph.ii. 
I’a.: cun^t pnjducts; $15,000: R'ore.stm- 
tatlve ; Qorporatlon Guftriinteu & Tc; at Co., 
Land Title Bldg.. ‘Philadelphia. 

Bkr-Tan Lkathrr Co., Mhsh. ; 

leather tanning; $60,01)0 Chniiv- V Mo- 
ManuH, president aT)di.BenJaniln 1 C’-ow- 
(-11, 7 Barkshlre St., W^cester, M&ss.. treas¬ 
urer 

Milford oil (k>.. Irvine. Ky : I'ellned oil 
proflucts; *30,000 IncorpoftJtors; I'J. B. 
Smith, A. H. Clark and 0. W. Swofford. 
alllof Irvine, 

No-Jrl' Raoesa* Co . Now York, N. Y.; 
petroleum ffrodUctii, etc.: $50,000. Incor¬ 
porators r w. C. Packard, C. T. Ftach and 
fl. C. Koff. R(‘pre8ontAtlve: Shaw & Flach, 
266 Broadway. New York. 

B. J. McCormick RuBBia Co./I nc.. lA)di. 
N. J.; rubber products: $25J)00. Incorpora¬ 
tors: William Bal Albert H. Robinson and 
James J. Govey. Lodi. The last noted I.'* 
representative. 

AKiN-SHi->$aiA. Co. Charlotte. N C:; 
chem^ls Rndliph^mlcal byproducts; $100.- 
000. ^conKWft^: L. W. Wingate. A. M, 
Akin And R. F. 'Btroupi. all of Charlotte. 

Hichards Mro. Co.. New Havei£ €pnn.: 
pottery and kindred producta: $594)00; In¬ 
corporators: ^ Eay and Samuel S^paloff. 


Thk LiNK-BiaT Co., of Chicago und^ 
Philadelphia, announces (hat h. M. Ualton 
hna suco«a'ded E J Burnell as manager of 
the Boston brancli offk-e, Mr. Burnell re¬ 
signed to enter busineBa for himself. An- 
rouncenu-nt Is also made that the Cleveland 
office of the ]Jnk-R(‘U Co is now located at • 
32f) RockeCeller Bldg 

The Conveyors Corp. of America, C^- 
cago, announces that fhh Grindley ('o., 1W8 
HoiTU'r St . Vancouver, B. Is handling 
the sale of il.s products in the provi < t- of 
British Colqjnhlu. The Grindley Co. wkk 
the Western offitre of Gorman. Lid., of Ed¬ 
monton, and operrfied under that name up 
to May 1. but after that date Mr. Grlndloy 
Umk over the buslneBs. organized hl.'< own 
company and enlarged his selling stnlT. J. 
IJ. Sinclair la associated with him 

The Tropknas Co. has gjoved Its general 
offices to 22.36 Cunard Bldg., 25 Broadway, 
New York City. Tlie general Sdiith Ameri- 
rap headqu.Arters will, remain at Jk. 
Ii9, Avenlda Rio Branco No. 9. Rlo'^fo 
Janeiro, Brazil 


Opportunities in the ‘ 
' Foreign Trade 

Porfios intaresfed in (Mff of fke n^to4n^ 
opportunities mau obtain oil avafEsw ki- 
formation from the Bureau of Foreign tosid 
DOfncetic Commerce at Washington or from 
nnp dietrirt ofilce of the bureau. The «um- 
^bor placed after' tXe ogportnnity must he 
l^iven for tke purpoee of identijtcation. 

CKBMlCALfl, Janeiro. BPazIl. Pur¬ 

chase or agency.—6831. 

DEiTRiNKT 'and Industrial Starches. 
Baroeloim.LSpaln. j^eney.—6809. 

f^ATNTB,LSlARINS. VlgO. Spuln. PuTOhASe. 

. —6868 f <k » 

Paints and Vaaniskbb. Barcetqpa, 
Spain. Pprehase and aguncy.-—6876, 
StTUU4AT« OF Ammonia and PoxiasittM 
Carbonate. Valencia, Spain. Agency.— ’’ 

68.08 ^ A • 

'^URFSNTIMfi. RoeiN iWP CAtTStJ^ SoDa. • 
Milan, Italy. Purchasl.—6864, f 

MANOAi^E Or& Bombay, Ind^ Pur¬ 
chase,-—6849. ^ 

dxBOh^M. WarmWv Poland, ^rohase 
and age^.—6815. 












